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ABSTRACT

Background: OSCC is a most commanalignancy of head and neck region, which
mostly precedes as oral epithelial dysplasia, despdvancement in diagnostic
techniques survival rate has not improved. Reseasdilmve focused on the content of

tumor microenvironment for understanding the pallysplogy of the disease.

Aim: Quantitative assessment of inflammatory cell peofih reactive lesion, oral

epithelial dysplasia and oral squamous cell carago

Methodology: Total of 105 cases i.e., 35 cases of reactive niesioral epithelial
dysplasia, oral squamous cell carcinoma was indud&E, Congo Red staining and

Immunohistochemistry done for each case.

Results: Evaluation of Neutrophil, Lymphocytes, EosinophildaLangerhans cells
showed that neutrophil count decrease as the pmsigre of disease, Lymphocytes
increased in the sub epithelium of OEDs and arotimedtumor cells. Number of
Eosinophils also increased around the tumor caellisstroma, whereas, Langerhans is

reported more in tumor cells.

Conclusion: The study concluded that the quantification dfaimmatory infiltrate
could be suggestive progression of OEDs and pragmdOSCCs. So, these can be

used for prognostic indicator of the diseases.
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I ntroduction

INTRODUCTION

Oral squamous cell carcinoma (OSCC) comprises 90%ead and neck
cancers. It is considered to have multifactorialegy, major etiological factors are
the use of tobacco either in smoking and/or cheviamms, alcohol and the role of
oncogenic viruses is also being suggested in GSE@Gs also thought to develop
through one or two pathways: a de novo pathway hickv carcinoma develops
directly from normal mucosa and a dysplasia — ocaroia pathway, but clear

causative mechanisms have yet to be identffied.

Various molecular pathways and genetic alterataetermine the origin and
progression of dysplasia to carcinoma. Dysplasia i&rm that means disordered
cellular development often accompanied with metdplaand hyperplasia and
subsequently OSCC occurs over period of time. Migtoal diagnosis of
precancerous lesions is determined by the gradegitifelial dysplasia using World
Health Organization 13 criteria of epithelial dysgih. However, dysplastic changes

are not always cancerous.

All tissue lining contains a number of non-epitaelmmune component cells,
in stratified squamous epithelial cells, Langerh@edls are the most prominent
immune reactive cells. In the stroma it is T-lympyies which represent the most
impressive immune reactive cell. Multiple studiesvé indicated that HNSCC is
associated with immune suppression and manipulatiich is influenced by host
immune cells like T-lymphocytes, B-lymphocytes, iat killer cell, Langerhans
cells, Dendritic cells, Monocytes, Macrophages &odinophils. These factors may

contribute to the tenacity of the carfcer
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I ntroduction

In current years, point of view on malignancy hharged and the tumor is no
longer is bulk of malignant tumor cells, but pretes a complicated tumor micro-
environment. The stromal component of tumor micro- environmisnformed by
multiple discrete cell types, like neutrophils, ukgory T cells, myeloid- derived
suppressor cells, NK cells, macrophages, platetetst cells and cancer- associated
fibroblasts. Inflammatory cells are the key component of turstroma and
censoriouly have role in the process and also contributetutmor progression.
Crosstalk between malignant cells and immune celilts in formation of an
environment that enhance tumor progression andstesid. Inflammatory infiltrate
is also commonly noted in oral soft-tissue reactesons. These represent reactive

hyperplasia in response to local irritation or treu

There are questions about the role of neutrophitphocyte, Langerhans and
eosinophils in OSCC, and whether there is anyioglahip between the increase or
decrease of these cells in reactive lesion, dySplaBanges and the occurrence of
OSCC. Neutrophils are the most abundant typegm@nulocytes During the acute
phase ofnflammation particularly as a result dfacterialinfection environmental
exposure and some cancers, neutrophils are onehef fitst responders for
inflammatory cells to migrate towards inflammatisite. Neutrophils are immune
cells, in initial tumor stage, but as the progressof tumor formation occurs, they
form an immunosuppressive phenotype (N1). They fadunflammation and form
the extracellular matrix by producing NE, MMP8/ @omote angiogenesis, tumor

progression and tumor invasion.
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Lymphocytes are a type wthite blood cellLymphocytes includeatural
killer cells, T and B cellgfor humoral immunity. Common type of T lymphocytes in
the TME is cytotoxic CD8+ memory T cells. They rgoze tumor cells and
stimulate immune response. In TME, Function andunagion of T lymphocytes is
blocked, which eventually forms a significant pafriT ME.

Eosinophilsare a variety oivhite blood cellsand one of thenmune system
components responsible for combating multicellparmasitesand certainnfections.
They secrete various materials, such as catioratejr, peroxidase, chemokines,
IFNy, TNFa, TGFa, TGH3, and some sub-types of interleukins. These gramdese
cell death and induce inflammatory symptoms dutiregdevelopment of tumors.

Langerhans cells (LCs) are dendritic antigen pr@sgrcells, which originate
from the bone marrow and migrate into the stratiBguamous epithelium of the skin
and mucosa. The function of LCs is to recognizégant process it and presentitto T
cells. They are responsible for initial stimulatiai naive T lymphocytes and
secondary immune response by stimulating memomll§.cThe tumor may block the
infiltration of the dendritic cell (DC) and its prersors into the tumor tissue. The
tumor may inhibit the maturation of infiltrating mature DC, which may result in the
induction of T cell tolerance. Phagocytosis andcpssing of soluble tumor-

associated antigens (TAA) by DC may be inhibitedampletely blocked.

Thus, it is necessary to identify the factors @i&ct these changes to gain a

better understanding of molecular mechanisms ictingalesions and in malignancy.

In the present study, an attempt will be made tabdish the profile of
immune cell infiltrate in different stages of otakions and to correlate it with the

progression from normal appearing epithelium thiodgsplasia into carcinoma.
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Objectives

AIM OF THE STUDY

Quantitative assessment of inflammatory cell profile in reactive lesion, oral epithelial

dysplasia and oral squamous cell carcinoma.

OBJECTIVE

1. To quantitatively assess the inflammatory cell in reactive lesion, oral epithelial
dysplasia and oral squamous cell carcinoma
2. To correlate the presence of inflammatory cells in reactive lesion, oral

epithelial dysplasiaand oral squamous cell carcinoma

Page 4



Review Of Literature

REVIEW OF LITERATURE

ORAL EPITHELIAL DYSPLASIA

OPMDs are "clinical presentations that entailsk of cancer development in
the oral cavity, whether in a clinically identifi@blesions or in clinically normal
mucosa," according to a 2017 definition by the Wdilealth Organization (WHO).
Leukoplakia, erythroplakia, erythroleukoplakia a®@&MF, alterations to the palate
brought on by reverse smoking, & OLP are some & @PMDs (OLP). The
clinicians use the term "OPMD" in general practicEhese conditions are

characterized histologically by OEB%*3

Word "dysplasia" derived from the Greek which méabnormal aberrant
proliferation of tissues." This phrase, which refeto pathological alterations
happened in the exfoliated cells, was first usedRbggon in 1958. Dysplasia, which
is the precursor of cancer, is mostly an epitheltuait. Cellular level, described as
"Atypia," & at the tissue level, known as "Dyspksi apparent physical changes
occur as cancer progresses. Dysplasia is distingdisby distortion of the

architectural framework and cellular homogeneitg iparticular tissu&:

CLASSIFICATION SYSTEMS FOR GRADING ORAL EPITHELIAL

DYSPLASIA

A classification and grading system's objective & provide standard
reporting and management. It ought to be used atuate lesions in epidemiological
research as well. Over 20 different classificattohemes have been put forth in the

previous 20 years in an effort to harmonies OEDdigi@g schemes. Any grading
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system must be repeatable and take into accountlgbien's propensity for

malignancy in order to be effective in clinicaltseys®

In 1969, Smith and Pindborg's photographic methpdblished the first
description of a system for classifying oral mud@gathelial dysplasia. 13 histologic
traits were examined, and a series of pictureseseras a benchmark. Each
characteristic received a grade of nonexisterdhslior marked. The grade of absent
received a score of 0, whereas the grades of stighharked received a number
between 1 and 10. The epithelial atypia index (EAhich is calculated by adding
the scores (0 to 75). In this technique, the mwpg traits are given a weighted
score, making the diagnosis of epithelial dysplagigective and semi-quantitative.
However, the accuracy of weightage given to eackhefhistologic characteristics

was subjective, and it was found to be difficult foutine use?®

2003 Ljubljana classification including all histgical changes that lead to
squamous cell carcinoma, each of which has a ursquef therapeutic choices. In
this system, atypical hyperplasia and carcinomsitin (CIS) differ from one another

in terms of morphology and the rate at which thecped to invasive carcinom:?

2005 Classification by the WHO for epithelial presar lesions, recognizes
five histological stages: Squamous hyperplasiad dilsplasia, moderate dysplasia,
severe dysplasia, and CIS. Both architectural aidlagical/cellular alterations are

required for the diagnosis of epithelial dysplasia.

Binomial system (2006) According to Warnakulasuritaal. in review of the
OED classification system, the working group steesshe need for two tier

classification in the workshop on OPMD issues helthe UK by WHO in 2005, to
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improve reproducibility and clinical utility. Lowigk (no questionable mild); high risk
(moderate severe). OED is divided into two categgpéccording to the binary system
for grading epithelial dysplasia: low risk and higk for developing malignant

transformatiorf?

Features of "squamous hyperplasia (acanthosis asdl cell hyperplasia)”
and "carcinoma in situ (CIS)" present in the Wdtlelalth Organization (WHO) 2005
classification have been removed from the OED gigdC1S is no longer included in
the 2017 WHO classification and is now used intengfeably with severe dysplasia.
The 2017 WHO diagnostic criteria for OED also nonder include the
cytological/cellular characteristic "increase in clear size" from the WHO
classification from 2005. The 2017 WHO diagnostiitecia [Table 1] now include

the structural characteristic "loss of epitheliall cohesion.*?

Table 1: WHO criteria of epithelial dysplasia (2017)

ARCHITECTURAL CHANGES CELLULAR CHANGES

Irregular epithelial stratification Abnormal variation in nuclear size
(anisonucleosis)

Loss of polarity of basal cells Abnormal variation in nuclear shape
(nuclear pleomorphism)

Drop-shaped rete ridges Abnormal  variation in cell size

(anisocytosis)
Increased number of mitotic figures| Abnormal variation in cell shape (cellular
pleomorphism)

Abnormal superficial mitosis Increased nuclear-cytoplasmic ratio
Premature Kkeratinization in singlétypical mitotic figures

cells (dyskeratosis)
Keratin pearls within rete ridges Increased number and size of nucleoli
Loss of epithelial cell cohesion** Hyperchromasia

**Included in the 2017 WHO classification. WHO: WaHealth Organization
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ORAL SQUAMOUSCELL CARCINOMA
INTRODUCTION

HNC includes oral cavity cancer (OCC), which makgsabout 4% of all
malignancies and ranks 16th in the world for mamggy. Oral squamous cell
carcinoma (OSCC), histological diagnosis in apprately 90% of cases (OCSCC).

Tumors of oral cavity, larynx and pharynx, are intgd in OSCC’

In 2022, 377,713 reported cases with 177,757 ifiesl reported globally
caused by lip cancer and OSCC. The most prevadardet in South East Asia (India,
Sri Lanka, Pakistan, Bangladesh, Taiwan). OSCCctffeien more frequently than

women globally, 5.8 per 100,000 men versus 2.3p8r000 women>*’

Tobacco consumption in the form of smoke and sneseelis one of the
variables contributing to the development of OSBGccal mucosa, anterior tongue,

retromolar trigone, floor of mouth, hard palateg aine lips are subsites of OSCT.
ETIOLOIGICAL FACTORS

OSCC associated with use of smoking and SLT pradwdtohol usage, &
HPV. Other causes, in infancy due to certain hémeglichanges in genome, such as,
Fanconi anemia, congenital dyskeratosis and Xenoagsigmentosum can also be

responsible for development of OSCC.
Smoke and smokeless tobacco

Smokers are 8.4 times more likely to acquire OSS@uth and South-East
Asia reported with >85% of cases. SLT includes ¢tgbaareca nut, pan masala, quid,

gutka, and khaini etc. are classified as groupréimagen.
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Alcohol

Alcohol is graded as group one carcinogen by tfeRGAConsumption linked
to an increased risk of liver, colorectal, esoplaggeharyngeal, laryngeal, oral, and
female breast cancer. Interactions between anmetiate metabolite and the ADH
enzymes convert ethanol to acetaldehyde along @A to generate adducts of
DNA, which is thought to be the probable mechanisin alcohol-associated
carcinogenesis. These adducts either result in Bi#Ahesis inhibition or mutation,
which leads to cancer. Alcohol is a separate caugeywhen combined with tobacco,
they have a synergistic effect that raises the afsSCC by 35 times. Additionally,
ethanol works as a solvent for a number of caraneg facilitating the entry of
additional chemicals from meals, tobacco produats] other sources into the oral

cells®®
Genetic alter ations

Genetic researchers stated an association betw8€&CQormation and the
genetic remodeling. There are numerous chromos@iabrmalities connected to
OSCC. The development of precancerous lesionsimviasive OSCC is commonly
brought on by oral epithelial dysplasia. While OSf@@ealed more than 90% of loss
in these regions, deletion of 3p chromosome caudssplasia for these regions
3p25.3-p26.1, 3p24.1, 3p21.31-p22.3, 3pls.2 andt.3pWvith a frequency ranging
from 56% to 78%. In high-grade dysplasia, gainghe 3926, 8g22.3, 8ql1-g21,

8024, 11913, and 11913.2-q13.4 areas are usuaihdfd

Page 9



Review Of Literature

ALTERED SIGNALING PATHWAYSIN OSCC

Healthy cells undergo cell division, differentiatio& death in controlled
manner; as a result, the cell's homeostasis ieped. However, the cancer cell loses
control, engages in uncontrolled cell growth, andids apoptosis by a number of
strategies, such as maintaining proliferative dgn& subfamily of the receptor
tyrosine kinases known as the ErbB family incluttes EGFR (ErbB-1,2) and Her
3,4. Decreased OSCC patient survival rates have éesciated with upregulation of
EGFR, HER2-4. TSGs (Tumor suppressor genes) cerididiA repair, apoptosis, cell
cycle progression, and cellular differentiation. @ $nutations found to cause of

malignancy, and TP53 genes mutation seen in 60-#024ses.

Tumor promoting factors are produced by cells ine thtumor
microenvironment, which aid in the progression,vaual, and metastasis of tumor
and tumor angiogenesis is incudes by substancestseédy TME. E-cadherin keeps
the cell to cell contact open in healthy cells, l&vlmtegrin helps in cell to cell and cell
to extracellular connections. Invasion, prolifevati and metastasis are all increased
by E-cadherin function reduction in OSCC. Canceltscgo through epithelial-
mesenchymal transition (EMT), which causes distetastasis by over expressed N-

cadherin, vimentin & desmin while down-regulating&dherin.

TGF, FGF, hepatocyte growth factor, PDGF, Notchl Hledgehog are a few
signaling pathways that are implicated in EMT. Highbels of glucose and oxygen are
required by tumor cells to flourish, and vasculagge and angiogenesis help to

create new blood vessels.
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The development of new blood vessels is aided bRMEand their subtype.
Overexpression of VEGF-C has reportedly been linkerecurrence, poor prognosis
and LNM in OSCC. Signaling through MAPK, a classsefine & threonine protein
kinases which control angiogenesis, metastasiscathdnigration play role in tumor
formation™
HISTOLOGICAL FEATURES

SCC of the head and neck exhibits peculiar chaiatits that are not always
present in carcinomas in other anatomic locatighdield-defect phenomenon is
SCC. Field defect is the concept that other pladédsn the same organ are likely to
have dysplastic changes if dysplastic changes dncome area of the organ or body
site?

Histopathology: - Squamous cell carcinoma arisesnfrthe dysplastic surface
epithelium. The various cytological and architeatufeatures described to grade

epithelial dysplasia are:

1. Basal cell hyperplasia

2. lIrregular epithelial stratification or disturbed tmational sequence
3. Disturbed polarity of the basal cells

4. Cellular pleomorphism/anisocytosis

5. Nuclear hyperchromatism

6. Prominent nucleoli

7. Increase in nuclear cytoplasmic ratio

8. Increased mitosis and Abnormal mitosis

9. Loss of cellular adhesion and cohesion

10. Intraepithelial keratinization

11.Drop shaped rete pegs
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GRADING SYSTEMS

Broders was considered as a pioneer for oral squanoell carcinoma
classification. Numerous techniques used in higiokd grading of cancer have been

developed as a result of the significant variancié histological featurés.

In 1920, Broders developed quantitative gradingasfcer with used numbers
of mitoses, cell pleomorphism and production ofakier as variable to assess cell

differentiation and tumor progression.

1973, Jakobsson et al developed a system incluttieg morphological
parameters like structure tendency to keratinipatimiclear aberration and amount of
mitosis. Later Anneroth and Hansen modified thistesy to developed more precise

morphological criteri&?

In 1975 Fisher et al modified the grading system stated that biopsy grade
of tissue is tended to be lower than the grade lifined section from surgical

specimeng?

In 1975 Lund et al also modified by presenting aenexact parameter and
grade by introducing the histological score andléfined total sum of points divided

by the number of parameters evaludted.

Willen et al in 1975 also modified Jakobsson sysbgnstating that deletion of
two morphological parameter structure and vascingasion. Shows no definite

correlation between the clinical staging and higial grading of carcinonfa.

Bryne et al in 1998, hypothesized that extent ofateization, nuclear

pleomorphism, invasive pattern, and inflammationaagariable should be used to
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evaluate in the front of the tumor invasion. Beeacslls in anterior to tumor invasion
reveal distinct molecular features as those to riexteof the tumor, and this
interactions between the tumor and host is a dracéa for accurately predicting the

prognosis-®%2
TUMOR MICROENVIROMENT

Cancer is not only considered as the mass of camdier but also a compound
TME consisting subpopulation of the cells that assigned to form independent
biological environment. Stromal component is forofiglifferent types of cell types,
such as cancer associated fibroblasts, neutropbdsilatory T cells, NK cells, mast
cells, macrophages, myeloid- derived suppressds egld endothelial cells. These
cells interface with cancer cells via sophisticatechmunication network via with the

release chemokines, cytokines, GFs and proteiES:dml.lg'21
ROLE OF INFLAMMATION IN SUQMAOUSCELL CARCINOMA

TME of hosts has varies number of immune cells \ir different effects
on tumorigenesis. Chronic inflammation infiltrate the crucial elements in the
carcinogenesis and which can be induced by numepalislar and humoral

processes.

Cytokines, small proteins regulate by T helperscalhd macrophages which
plays role in regulation of immuno response. Inseeh concentration of
proinflammatory like chemokines are observed iroaission with inflammation. An
enriched immune microenvironment is defined as tiigh concentration of

proinflammatory cytokines and immune cells effectwhich is corelated with
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prognosis. So, chronic inflammation infiltrate whiaelease cytokines help in

malignant transformation, local invasion & metassfa?

Recent clinical practice uses cellular and molecutarkers of immune
response to assess inflammation, & numerous rdsestated that support the
predictive utility of markers in a variety of matigncies. The significant increase in
the incidence of malignancies provided further ewick of the immune complex's has
a role in cancer defense. Extrinsic defense meshamiin which immune cells has an
important role, quadruple effectiveness of compéideantitumor defensive machinery
and intrinsic biological mechanisms. Gene mutatiemsluding such polymorphisms
of the p53 tumor suppressor, that alter the meialpbfile of the impacted cell,

result in an elevation in the cytoplasmic levetta p53 peptide??*

Releases pro-inflammatory cytokines, triggeringimmune response that is
directed to eradicate the senescent cell and aldevelopment of cancer. The initial
step in activating a lymphocyte T CD4+ mediated umen system response to prevent
cancer. Mutant cells are pushed by p53 lack oftfang progressive mutations, and
other gene changes. Studies using mouse models ndaaie that CD4+ T
lymphocytes can, independently of intracellularetse mechanisms, reactivate the
SASP (senescence-associated secretory phenotypeg¢spes and induce growth

inhibition in tumor cells. This promotes immunearance of cancer celf$:**

The immunological antitumor defense process hasetlsteps: elimination,
balance, and escape. During the process of tumamumoediting, highly
immunological cells with a robust output of tumgesific antigens, occurs during
these processes involves immune cells (TSA). Cagenesis advances to the

equilibrium phase, where tumor formation is regedatoy immune surveillance
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mechanisms, as a result of the immune system'ditpab eliminate malignant cells.

Malignant cells introduce new mutations, througbate cellular clones with lower
immunogenicity. Initiation of the TME occurs at lea of carcinogenesis,
encouraging the persistence of cancerous cellseaadtual progression to immune

response's escape phasé?
LANGERHANSCELLS

Langerhans cells are the bone marrow derived dancells, reside within the
suprabasal and spinous cell layers of oral steatiBquamous epithelium. Works as
the antigens presenting cells that phagocytosgemtiin the oral epithelium. They
are also responsible for the initial stimulationnafive T lymphocytes and secondary
immune response. Studies have proven that variatitine LCs density is related to

age and location in different body region.

According to morphology, Langerhans cells are diaskinto two types:
TYPE I: Pyramidal in shape, located in suprabaesgei.

TYPE II: Spherical in shape, located in the bazgét.

Type | contains numerous Birbeck granules, eletiment cytoplasm and long
branched dendritic processes on the other hand Typentains fewer Birbeck

granules, electron dense cytoplasm and short denprocesse$
Mechanism of action:

LCs are antigen-presenting cells that respond tyutokany bacterial structure

that is invading; these are also referred to aBgogin-associated molecular patterns.
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Depending on the location within the tissue theestd differentiated DCs, LCs and

macrophages express C-type lectins.

LCs migrate via afferent lymphatic into the par tearof draining lymph
nodes. Cells interdigitate with numerous T cellshi@ para-cortex. The Class Il MHC
molecules are expressed by LCs to interact with €D4ells. Proteolytic enzymes
then break down antigens in specialized intercailokganelles. As they travel to the

cell surface, the linear antigenic peptide fragredmd to class I| MHC molecules.

Cytoplasmic proteases convert cytoplasmic antigetus peptides, which are
then transferred into the cell's rough endoplageticulum (RER). Class | and class
Il antigens are created and put together in the .RER believed that multicatalytic
proteinase complexes called proteasomes, an ofgapsicess cytoplasmic antigens.
Class | and class Il antigens separate within thigi@ompartment; class | molecules
are delivered straight to the cell surface wherdass Il molecules are delivered to
the lysosomal-like compartment. Chemokine receptetectins, chemoattractant or

inflammatory cytokines, and integrins control thigirtory activity of LCS>?°
LANGERHANSCELLSIN OSCC

The epithelium shows an increase in LCs, macrophaged lymphocytes.
Dysplastic or cancerous cells secrete substanegésptevent LC from migrating to
lymph nodes and accumulating there. Oral carcinagarses oral epithelial cells to
release immunosuppressive cytokines like PGE2, lan6l TNF-, which are known to
prevent LC differentiation, maturation, and funaticCytokines in the TME control
immune response, which results in muted immuno#dgieactions that further direct

the development of tumot$2>2°

Page 16



Review Of Literature

NEUTROPHILIS

M or phology of Neutrophil cell

Together with macrophages, these innate immunersystfector cells form
the germs' first line of protection and body's mrse to damage and iliness. Produce

lytic enzymes & ROS.

Tumor associated neutrophiles show pro and antrots properties. Anti-
tumor and pro-tumor properties termed as N1 and N@regulation of the
angiogenesis and invasion-promoting proteins CXCYGF, and MMP-9, along
with a lack of IFN-B, define the protumor N2 phenotype. It possibleinduce
neutrophilic N1 into a cytotoxic state by eitheinehating TGF- 3 or IFN-u

activation?®?’
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The phenotype of neutrophils in tumor microenviremivaries according to
the tumor's type and stage; in the early stagey, adperate as inflammatory cells, but

as the tumor develops, they take on an immunosapeecharacte.

LYMPHOCYTES

Mor phology of Lymphocyte cell

The adaptive immunological reaction, which come#lo¥dng the innate
immunological reaction and is accompanied by themimological memory effect, is
characterized by a lymphocyte response to antiggivasion. Then the T cells in
contact with antigens from antigen-presenting céd®Cs), the TCR recognizes
antigens and, under the influence of synergistimgatory chemicals, causes the
release of tumor-killing molecules including IFNadagranzymes. Helper T cells

release cytokines that cause B cells to becomeadett and develop antibodies.
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Usually, adaptive immune systems are known to pretree development and spread
of tumors. However, it has been discovered thatesdneell subtypes primarily take
part in adaptive immune responses, aiding in theldement of tumors. Th2, Th17,
and Treg - cells are frequently linked to the depeient of tumors and a poor

prognosis’®**

In addition to controlling type Il immarreaction to exterior pathogens, T-
helper 2 cells were also implicated in the develepmof chronic inflammatory
disorders such as asthma, allergies, and cancé&.c€&ls have a critical role in
directing the growth and spread of malignancies.diahally, it has been
demonstrated that Th2 cells and their cytokinep lhetast cancer cells spread their
tumors by creating an inflammatory TME that inclsdd2-TAMs. Example, Th2
able to control immunity since they are known howduce IL-4, IL-5, and IL-13.
High levels of cytokines produced by Th2 cells wkmend in breast cancer patients'
tumor sites. IL-4 levels and number of CD4+ T celat had infiltrated the tumor
were positively correlated with tumor growth andtas¢éasis to sentinel lymph nodes.
It has also been demonstrated that Th2 cells dcemicboperation of M2 macrophages

in the tumor microenvironment by secreting 124"

T-helper lymphocytes subpopulation is Th17 cellshvhigh output. Tumor
prognosis has been linked to Th17 cells. More $igadly, it has been discovered that
Th1l7 cells operate as inhibitory agents and prommeascularization, which
promotes the formation of tumors. But it has alserbdemonstrated that Th17 cells
can attract immune cells into tumors, activate ehebange their phenotype to Thil,
and then produce IFN- to kill tumor cells. Throutfie production of several

cytokines, they create an immunosuppressive maiedi encourage angiogenesis as
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regulatory Th17/Treg/Th2-like cells. According todies, Treg cells can prevent DCs
from maturing, and phagocytosis of tumor cells #rel proliferation of CTLs, which

encourages immunological monitoring and tumor ghoth®3*

It has been demonstrated that Treg cells supprgiESsTantitumor immunity,
hence promotes growth in malignancies. In particuldas been suggested that Treg
cells contribute to immune suppression by direkilyng effector T cells, secreting
inhibitory cytokines, and blocking co stimulatorigrsals by CD80 and CD86 via
CTLA-4. Poor survival is linked to several forms adncer having a high Treg cell

concentratiorf23%3*

EOSINOPHILIC

M or phology of Eosinophil cell
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Eosinophils were first referred to as "coarse gianweells" in 1846 by
Wharton Jones and then as "eosinophils" by Pauidihin 1880. These cells are
characterized by their tinctorial qualities, whigkhibit brilliant red staining with acid
aniline dyes, and by the presence of an abunddmnmgaplasm with coarse reflecting
granules. Pleiotropic, multifunctional leucocytedled eosinophils have a significant
impact on both health and sickness. They functisnmedulators of innate and
adaptive immunity and are implicated in the stamd aspread of a variety of
inflammatory responses, including those in respaoosdlergy illnesses, bacterial and

viral infections, tissue damage, and parasitic hehminfections®>3*

It has also been reported that several malignanaietuding OSCC, have
extensive tissue eosinophilia. It is defined asumdr-related tissue eosinophilia
(TATE).” In cervical carcinoma, Przewoski initialdescribed it in 1896. Eosinophils,

which are a part of the peritumoral and intraturtipiaflammatory infiltrate>

Eosinophils cells have direct tumoricidal activityked to the production of
cytotoxic proteins & indirect action by increasitize permeability into malignant
cells to aid tumor phagocyting cytokines. Cells maiso encourage tumor
angiogenesis by producing a number of angiogenéniag The fact that these cells
also have performed matrix metalloproteinases (MMPeluding MMP-9 and their
inhibitors TIMP-1 and TIMP-2, suggesting of inflen the production of
extracellular matrix. Eosinophil chemotaxis to thenor is partially mediated by
eotaxin, a highly effective and selective eosinbghiemoattractant that is mostly

produced by tumor-associated eosinopHifé.
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The Th2 response is primarily involved in the coexplprocess of early
eosinophil activation and recruitment to the TMEIsT process is mediated by
inflammatory cytokines and chemokines. The eosiiligphconnected to Th2
responses can be explained by the fact that ILdl I&rl3 are strong inducers of

eotaxin chemokines

The cytokines IL 4 and IL 13 as well as the eosimlop chemotactic factor,
Cb5a and eotaxin aid in the activation of eosinaplalong the tumor front. These
cytokines are generated by tumor cells and inflatorga cells. Eosinophils'
downregulation of antitumor immunity is mediated dytokines such indoleamine
oxidase and IL 10. VEGF, FGF, tumor necrosis factpanulocyte macrophage
colony stimulating factor, TGF, and IL 8 are otlkebstances released by eosinophils

in response to tumor cells that aid in the progoessf the tumor®3*

Page 22



Methodology

MATERIAL AND METHODOLOGY

ETHICAL APPROVAL

Ethical approval for the study was taken from thetitutional ethical review

committee. Ethical clearance numb&461 (Annexure no: |)
TISSUE SAMPLE:

The retrospective study used 1B&rmalin fixed paraffin-embedded archived
tissue blocks of clinically and histopathologicabnirmed cases of epithelial
dysplasia cases (35) and oral squamous cell cancirtases (35) and control group of
histopathological confirm cases i@active lesion (35) were taken from Department of
Oral and Maxillofacial Pathology and Oral Microlmgly, KLE VK Institute of Dental

Sciences, Belagavi.
DEMOGRAPHIC DETAILS

Demographic data regarding the age, gender, sitdit hhistory and
histopathological grades were retrieved from thpadenental archives for all the

three group.

SAMPLE SIZE ESTIMATION:
« SD' of Langerhans cells in epithelial dysplasia - 32=0
« SD" of Langerhans cells in OSCC - S2=13.0

« Mean difference = d = ¥ = 9.00
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2(52)(Z1-a +z1-B)2=3271
(x1-x2)2

» Total number of samples will be rounded off3®

* N=35in each group to achieve 80% power.

e Z;.,=1.96 at 5% — error (95% confidence interval)

* Z;.3=0.84 at 2098 — error (80% power)

Total =105
Reactive lesions =35
Epithelial dysplasia =35

Oral Squamous Cell Carcinoma = 35

METHODOLOGY

3 tissue section of 4um of each block taken on fangropyl triethoxysilane
(APSE)” coated slide Annexure no: 1V). One of each slide was stained with
Hematoxylin and Eosin, Congo red and immunohistogbally with anti — CDla

antibody. Annexureno: V - VII)

| mmunohistochemistry:

Immuno staining was done using antibody against &£D4ing PolyExcel

HRP/DAB Detection System two step universal kittfidgitu catalogue no: PR011)
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PRINICPLE OF IMMUNOSTAINING

PolyExcel HRP/DAB Detection System two step unigéfst is based on the
principle of antigen/antibody reaction in tissudaimary CDla antibody and
secondary antibody which have a dextran polymekiii@te conjugate with primary
antibody. DAB (3'3’diaminobenzidine) chromogen wisimti-antibody complex and

demonstrate a colored reaction product.

REAGENT USED

Primary antibody:

A rabbit monoclonal antibody to human CD1a purifieem primary culture

Catalogue number: PR0O11

Specificity: Rabbit monoclonal anti human CD1a

Class: IgG

Company: Pathnsitu Biotechnologies PVT LTD (USA)

PolyExcel HRP/DAB detection system two step kittflraitu) contains:

1. Peroxide block(H202): This contains 3% hydrogenopgigle in water for
blocking the endogenous peroxidase activity.

2. PolyExcel target binder: This is universal proteiat help in binding to
primary antibody.

3. PolyExcel HRP Reagent: This contains anti-rabbami-mouse antibody that
is labeled with IgG and enzyme polymer in phosphmtifered saline, along

with stabilizers and proclin 300.

Page 25



Methodology

4. Liquid DAB chromogen: DAB chromogen that has enleahsensitivity with
HRP as colorimetric agent.
5. Stable DAB substrate buffer: this buffer contaims-buffer along with

peroxide as well as stabilizers. It is used aloith WAB chromogen.

ANALSIS OF DATA

Clinical data of the cases has been and tabulAféet. staining the slide with

H & E stain, Congo red stain and immuno-stained.

10 successive microscopic fields of high power jx4@wing of the for each
tissue specimen slide were performed using horaqudtterns without overlap. The
number of Neutrophils, Lymphocytes and Langerhagils @and Eosinophils per 10
high power fields is recorded. In OEDs, the inflaatany area adjacent to the
epithelium is chosen. In OSCC, the invasive tumont region was chosen for

counting of cells.

They were evaluated by two oral pathologists indepetly to prevent
interobserver bias and observations were recomddadhbulated form. Any disparity

was assessed again in the multi-viewing microstopeach common consensus.

Neutrophils cells -Characterized by a nucleus that is segmented hreetto five

lobes that are joined by slender strands and cysopiis stains a pale pink.

Lymphocyte cells <ells have large spherical nuclei with condensedrohatin and

nucleus is surrounded by a thin pale blue rim ofimal of cytoplasm.

Eosinophils cells - Granules contained in the exshils take up the Congo red stain

and appear as bright réotorange granules with a basophilabed nucleus.
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Langerhans cellsGD1a positive cells with or without at least onediétic process.

Three study groups were analyzed on criteria: ipatbn, percentage of

positive cells and intensity.

Criteria used for evaluation of Neutrophil for localization and presence of cellsin

connectivetissue:

Table no: 2- Criteria used for localization of Neutrophil in connective tissue:

Location | Criteriafor location
0 Absent
1 Subepithelial
2 Deeper stroma
3 Around the tumor cells
4 Subepithelial, deeper stroma and around the teeits

Tableno: 3- Criteria used for Presence of Neutrophil in connective tissue:

Score Criteriafor present of cells
0 Absent
1 1-25%
2 25-50%
3 >50%
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Criteria used for evaluation of Lymphocytesfor localization and presence of cells

in connective tissue:

Tableno: 4 - Criteriaused for localization of Lymphocytesin connective tissue:

Location | Criteriafor location
0 Absent
1 Subepithelial
2 Deeper stroma
3 Around the tumor cells
4 Subepithelial, deeper stroma and around the teelty

Tableno: 5- Criteria used for Presence of Lymphocytesin connective tissue:

Score Criteriafor present of cells
0 Absent
1 1-25%
2 25-50%
3 >50%
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Criteria used for evaluation of Eosinophilic for localization and presence of cells

in connective tissue:

Tableno: 6 - Criteria used for localization of Eosinophilic in connective tissue:

Location | Criteriafor location
0 Absent
1 Subepithelial
2 Deeper stroma
3 Around the tumor cells
4 Subepithelial, deeper stroma and around the teeits

Tableno: 7 - Criteria used for Presence of Eosinophilic in connective tissue:

Score Criteriafor present of cells
0 Absent
1 1-25%
2 25-50%
3 >50%

Page 29



Methodol ogy

Criteria used for evaluation of Langerhans cells for localization and presence of

cellsin Epithelium and connective tissue:

Tableno: 8- Criteria used for localization of Langer hans cellsin epithelium:

L ocation Criteriafor location
0 Absent
1 Basal layer
2 Super basal layer
3 Both

Tableno: 9- Criteriaused for localization of Langerhans cellsin epithelium:

L ocation Criteriafor location
0 Absent
1 Tumor cells
2 Stroma
3 Both
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Tableno: 10 - Criteria used for Presence of L angerhans cells:

Score Criteriafor positive of cells
0 Absent
1 1-25%
2 25-50%
3 >50%

Tableno: 11 - Criteria used for Intensity of Langerhans cells:

Score Criterion of Intensity
Cytoplasm
0 No staining
1 Minimal staining
Cell membrane
2 Weak staining
3 Moderate staining
4 Strong staining
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Tableno: 12 - Criteria used for Staining pattern of cell membrane

Score Criteriafor location
0 No cell membrane pattern
1 Incomplete or partly complete (<20%)
2 Focally complete (20-49%)
3 Complete (50%)

Page 32



Results

RESULTS

Table 13: Comparison of three groups (OSCC, Dysplés and Reactive lesions)

with status of Localization of Neutrophil cells

Localization | OSCC % Dy§pla % Reaf:tlve % Total %
sia lesion
Absent 12 34.29 12 34.29 9 25.71 38 3143

Subepithelial 11 31.43 23 65.711 26 74.29 60 57,14
Deeper stroma 6 17.14 0 0.00 0 0.00 6 571

Aroundthe | o 8.57 0 0.00 0 000 3| 28

tumor cells
Subepithelial,
deeper stroma 8.57 0 0.00 0 000 3| 28
and around the

tumor cells

Total 35 100.00 35 100.0 35 100.p00 105 100Q.00

Overall, Chi-square=30.8450, p=0.0001*

Between OSCC and Dysplasia, Z=1.6151, p=0.0500*

Between OSCC and Reactive lesion, Z=1.2098, p=3.226

Between Dysplasia and Reactive lesion, Z=-0.6168,5%13

*p<0.05
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Figure 1. Comparison of three groups (OSCC, Dysplaa and Reactive lesions)

with status of Localization of Neutrophil cells
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LOCALIZATION:

In OSCC 31.43% of cases show present of Neutraghg in the subepithelial
area, in deeper stroma showed 17.14%, whereasdatbariumor cells and including
subepithelial and deeper stroma in 8.57%. In OE66,/1% showed cells in
subepithelial region. In RLs, 74.29% of cells rdpdrin subepithelial area. A
significant difference is seen between localizatboells in between OSCC and OED

(p=0.0500%).
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Table 14: Comparison of three groups (OSCC, Dysplés and Reactive lesions)

with status of % of Positive cells of Neutrophil cls

% of Positive . Reactive
OSscCC % Dysplasia % ) % Total %

cells lesion
Absent 12 34.29 12 34.29 9 25.y1 33 3143
1-25% 22 62.86 23 65.71 26 7429 71 67,62
25-50% 1 2.86 0 0.00 0 0.00 1 0.95

100.0 100.0 100.0
Total 35 0 35 0 35 0 105 | 100.0

Overall, Chi-square=2.9120, p=0.5730

Between OSCC and Dysplasia, Z=0.1292, p=0.8972

Between OSCC and Reactive lesion, Z=-0.4581, p69.64

Between Dysplasia and Reactive lesion, Z=-0.6168,%113
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Figure 2: Comparison of three groups (OSCC, Dysplaa and Reactive lesions)

with status of % of Positive cells of Neutrophil cls
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In OSCC, 22 cases show cases 25% positive cellsasé shows >50%
positive cells and 12 cases show absent of cell®ral Epithelial dysplasia, 23 cases
(65.71%) show cells 25% positivity of cells. In Réee lesion 26 cases show cells

with 25% positivity of cells.

INFERENCE:

In terms of localization of cells there was stataty significant difference is

seen between OSCC and OED, p=0.0500* among thg gtodps.
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Table 15: Comparison of three groups (OSCC, Dysplés and Reactive lesions)

with status Localization of Lymphocytes cells

Localization | OSCC % Dysplasia % Rea_ctlve % Total %
lesion
Absent 0 0.00 0 00.0¢ 0 00.90 0 00.00
Subepithelial 0 0.00 22 62.86 27 77.14 49 46(67
Deeper stroma 5 14.29 13 37.14 7 20/00 25 23.81
Aroundthe | | 54 o9 0 0.00 0 00d 7| 762
tumor cells
Subepithelial,
deeper stroma 5 | g5 79 0 0.00 0 000 23 2190
and around the
tumor cells
Total 35 | 100.00 35 100.00 35 100.00 105 | 100.00
Overall, Chi-square=86.1750, p=0.0001*
Between OSCC and Dysplasia, Z=6.8069, p=0.0001*
Between OSCC and Reactive lesion, Z=6.8832, p=0000
Between Dysplasia and Reactive lesion, Z=0.9456,3#44

*p<0.05
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Figure 3: Comparison of three groups (OSCC, Dysplaa and Reactive lesions)

with status Localization of Lymphocytes cells
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LOCALIZATION:

In OSCC 65.71% of Lymphocytes cells present inatend tumor cells and
including subepithelial and deeper stroma subelmihegion. 20.00% in around the
tumor cells and 14.29 % deeper stroma. In OED®86582.showed present of cells in
subepithelial region, whereas 37.14% in deepemstrdn RLs, high number of cells
reported in subepithelial area consisting of 77.14¢significant difference is seen
between localization of cells in between OSCC andDO(p= p=0.0001*) and

between OSCC and Reactive lesion, (p=0.0001%*).
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Table 16: Comparison of three groups (OSCC, Dysplés and Reactive lesions)

with status % of Positive cells of Lymphocytes cedl

% of Positive OSCC % Dysplasia % Rea_ctive % Total| %
cells lesion
1-25% 10 28.57 7 20.00 13 37.14 30 28)57
25-50% 20 57.14 21 60.00 18 51.43 59 56|19
>50% 5 14.29 7 20.0( 4 1143 16 15.p4
Total 35 100.00 35 100.00 35 100.00 105 | 100.00

Overall, Chi-square=2.9120, p=0.5730

Between OSCC and Dysplasia, Z=-0.8164, p=0.4143

Between OSCC and Reactive lesion, Z=0.6695, p=@.503

Between Dysplasia and Reactive lesion, Z=1.474Q,1pt04
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Figure 4. Comparison of three groups (OSCC, Dysplaa and Reactive lesions)

with status % of Positive cells of Lymphocytes cedl
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In OSCC, 57.14% cases show cases 25% positive ¢dl29% shows >50%
positive cells and 28.57% showed cells <25%. In ©E8D.00% show cells 25% to
50% positivity of cells, 20.00% showed >50% and 26l6wed <25% presence of
cells. In RLs 37.14% <25%, 51.43% showed in betw2e#580% and 11.43% showed

>50% cells.

INFERENCE:

In terms of localization of cells there were sigrant difference is seen
between localization of cells in between OSCC ardDO(p= p=0.0001*) and
between OSCC and Reactive lesion, (p=0.0001*) astvden OSCC and OED,

p=0.0500* among the study groups.
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Table 17: Comparison of three groups (OSCC, Dysplés and Reactive lesions)

with status of Localization of Eosinophil cells

Localization OSCcC % Dyspl % Reagtlv % Total %
asia e lesion
Absent 0 0.00 11 31.43 6 17.14 1y 16.19
Subepithelial 0 0.00 20 57.14 26 74.29 46 43.81
Deeper stroma 4 11.43 4 11.483 3 8.57 11 10448
Aroundthe |, o571 0 | 0.00 0 000 10 953
tumor cells
Subepithelial,
deeperstroma ;| 600 0 | 0.00 0 000 21  20.0D
and around the
tumor cells
Total 35 100.00 35 100.00 35 100.00 105 100,00
Overall, Chi-square=97.0620, p=0.0001*
Between OSCC and Dysplasia, Z=7.0946, p=0.0001*
Between OSCC and Reactive lesion, Z=7.1181, p=Q000
Between Dysplasia and Reactive lesion, Z=-0.7638,43152

*p<0.05
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Figure 5: Comparison of three groups (OSCC, Dysplaa and Reactive lesions)

with status of localization of Eosinophil cells
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LOCALIZATION:

In OSCC, 60% of Eosinophil cells in the deepermmtaaand around the tumor
cells, in deeper stroma 11.43% present, whereamdrthe tumor cells in 28.57%
area. In OEDs, 57.14% showed present of cells lnegithelial region, whereas other
area like deeper stroma shows 11.43%. In RLs, higmber of cells reported in
subepithelial area consisting of 74.29%. A siguaifit difference is between OSCC

and OEDs, (p=0.0001*) and between OSCC and RLs.Q@€Q*).
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Table 18: Comparison of three groups (OSCC, Dysplés and Reactive lesions)

with status of % of Positive cells of Eosinophil dés

% of Positive Dyspla Reactive
OSsccC % _ % ) % Total %
cells sia lesion
Absent 0 0.00 11 31.43 6 17.14 17 16.19
1-25% 21 60.00 18 51.43 19 54.29 58 55.24
25-50% 8 22.86 6 17.14 10 28.57 24 22.86
>50% 6 17.14 0 0.00 0 0.0d 6 571
Total 35 100.00 35| 100.00 35 100.00 105 100.00

Overall, Chi-square=23.9470, p=0.0001*

Between OSCC and Dysplasia, Z=3.2067, p=0.0013*

Between OSCC and Reactive lesion, Z=1.9087, p=3.056

Between Dysplasia and Reactive lesion, Z=-1.4096, 1587

*p<0.05
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Figure 6: Comparison of three groups (OSCC, Dysplaa and Reactive lesions)

with status of % of Positive cells of Eosinophil dés
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In OSCC, 50% positive cells seen in 17.14% cases68 cases showed
25% of positive cells. In OEDs, 65.71% cases shavedld 25% of cells. In RLs, 54%
cases show cells with 25% of cells. A significaiffedence is between OSCC and

OED, (p=0.0013*)

INFERENCE:

In terms of localization of cells there was stataty significant difference is
seen between OSCC and OED, p=0.0001* and betwe€@CGCfd Reactive lesion,
p=0.0001*. A significant difference is Between OS@@d OED, p=0.0013* also

reported in the positivity of the cells.
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Table 19: Comparison of three groups (OSCC, Dysplés and Reactive lesions)

with status of localization-Epithelium of Langerhars cells

Localisation- _ Reactive

S OSscCC % Dysplasia % ) % Total %
Epithelium lesion

Absent 0 0.00 2 5.71 2 5.71 4 3.81
Basal layer 23 65.71 16 45.71 30 85.71 6P 65,71
Supra basal

7 20.00 11 31.43 2 5.71 20 19.05

layer

Both 5 14.29 6 17.14 1 2.86 12 11.43

Total 35 100.00 35 100.00 35 100.00 105 100.00

Overall, Chi-square=15.8610, p=0.0150*

Between OSCC and Dysplasia, Z=-0.6754, p=0.4994

Between OSCC and Reactive lesion, Z=2.1319, p=0:033

Between Dysplasia and Reactive lesion, Z=2.7138,4867*

*p<0.05
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Figure 7: Comparison of three groups (OSCC, Dysplaa and Reactive lesions)

with status of Localization-Epithelium of Langerhars cells
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LOCALIZATION IN EPITHELIUM:

In OSCC, 65% of Langerhans cells in the basal layet 7 cases (20%) in

suprabasal layer and 14% show present of cell tineegpithelium. In OEDs, 45.71%

of cells in basal layer and 31.43% in supra basadrl, whereas 17.14% show present

of cells in the both areas. In RLs, 65.71% of célisbasal layer. A statistically

significant difference is between OSCC and RLs (p380*) and between OEDs and

RLs (p=0.0067%).
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Table 20: Localization- Connective Tissue of Langérans cells in OSCC

Localization- CT Number Percentage
Tumor cells 9 25.71
Stroma 6 17.14
Both 20 57.14
Total 35 100.00

Figure 8: Localization-CT of Langerhans cells in O€C

Tumor cells
25.71%

Both
57.14%

Stroma
17.14%

Localization- Connective Tissue

In OSCC, 25% of Langerhans cells in tumor cellsfl@ells in stroma and

57% of cells present in the both the area.
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Table 21: Comparison of three groups (OSCC, Dysplés and Reactive lesions)

with status of Intensity of Expression-Epithelium é Langerhans cells

Intensity of )
_ Dyspla Reactive
Expression- | OSCC % _ % _ % Totall %
o sia lesion
Epithelium
No Staining 0 0.00 2 5.71 2 5.71 4 3.81

Minimal Staining 11 31.43 14 40.00 11 31.43 36 34.29

Weak staining 10 28.57 11 31.43 14 40.00 35 33.33
Moderate staining 11 3143 6 17.14 7 20.0( 24 22.86
Strong staining 3 8.57 2 5.71 1 2.86 6 5.71
Total 35 100.00 35 100.0( 35 100.00 105 | 100.0¢

Overall, Chi-square=5.9930, p=0.6480

Between OSCC and Dysplasia, Z=1.5622, p=0.1182

Between OSCC and Reactive lesion, Z=1.2745, p=6.202

Between Dysplasia and Reactive lesion, Z=-0.38%6,983
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Figure 9: Comparison of three groups (OSCC, Dysplaa and Reactive lesions)

with status of Intensity of Expression-Epithelium é Langerhans cells
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Intensity — Epithelium of Langerhans cells

In OSCC, moderate to strong staining seen in 408éxdn OEDs, 40% cases
showed minimal staining. In RLs, 22.86% showed maige to strong staining

whereas, 40% weal staining.
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Table 22: Intensity of Expression-Connective Tissueof Langerhans cells in

OSsCC

Intensity of Expression-CT Number Percentage
Minimal Staining 4 11.43
Weak staining 14 40.00
Moderate staining 13 37.14
Strong staining 4 11.43
Total 35 100.00

Figure 10: Intensity of Expression-CT of Langerhangells in OSCC

Strong staining
11.43%

Moderate staining
37.14%

Minimal Staining
11.43%

Weak staining

40.00%
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Intensity — Connective Tissue

In OSCC cases the intensity of staining in conmectissue strong staining

note with 4 cases, moderate staining with 13 caseak staining with 14 cases and 4

cases shows minimal staining.

Table 23: Comparison of three groups (OSCC, Dysplés and Reactive lesions)

with status of % of Positive Cells-Epithelium of Langerhans cells

% Of Positive Dyspla Reactive
Cells- |oscc| % |°Y°P8 o . % | Total| %
) i sia lesion
Epithelium
Absent 0 0.00 2 5.71 2 5.71 4 3.81
1-25% 25 71.43 22 62.86 28 80.00 75 7143
25-50% 9 25.71 10 28.57 5 14.29 24 22.86
>50% 1 2.86 1 2.86 0 0.0(Q 2 1.90
Total 35 100.00 35 100.00 35 100.00, 105 | 100.00

Overall, Chi-square=5.4700, p=0.4850

Between OSCC and Dysplasia, Z=0.0881, p=0.9298

Between OSCC and Reactive lesion, Z=1.3449, p=06.178

Between Dysplasia and Reactive lesion, Z=1.1868,3855
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Figure 11: Comparison of three groups (OSCC, Dyspkia and Reactive lesions)

with status of % of Positive cells — Epithelium of.angerhans cells
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In OSCC, 25 cases show <25% (71%), 9 cases showeéet 25-50%

(25.71%) and 1 case show >50% and 2 cases showcabsecells. In OED, 28 cases

(80%) show <25 % positive cells, 5 cases show tmtsveen 25-50% positive cells

(14%) and 2 cases show absence of cells.
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Table 24: % of Positive cells -Connective Tissue afangerhans cells in OSCC

% Of Positive cells-CT Number Percentage
1-25% 19 54.29
25-50% 15 42.86
>50% 1 2.86
Total 35 100.00

Figure 12: Percentage of Positive cells-CT of Langeans cells in OSCC

25-50%
42.86%

>50%
2.86%

54.29%
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OSCC percentage positive cell in connective tissue

19 cases show <25% positive cells and 15 cases 36eédM0% and 1 case show >50%
in the connective tissue.

Table 25: Comparison of three groups (OSCC, Dysplés and Reactive lesions)

with Staining pattern cell membrane -Epithelium ofLangerhans cells

Staining
pattern cell
membrane-
Epithelium

oscC| % | Dysplasid % Rlea.c“"e % | Total| %
esion

No cell

membrane 0 0.00 2 571 2 5.71 4 3.81
pattern

Incomplete or

partly 29 82.86 23 65.71 16 45.711 63 64.76
complete

Focally 1 ]
complete 5 14.29 9 25.71 13 37.14 2 25.71

Complete 1 2.86 1 2.86 4 11.43 G 5.7

Total 35 100.00 35 100.00 35 100.00; 105 | 100.00

Overall, Chi-square=12.2910, p=0.0.0560

Between OSCC and Dysplasia, Z=-0.4522, p=0.6511

Between OSCC and Reactive lesion, Z=-1.557, p=&050

Between Dysplasia and Reactive lesion, Z=-4.8580, 1873
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Figure 13: Comparison of three groups (OSCC, Dyspkia and Reactive lesions)

with status of Staining pattern cell membrane -Epibelium of Langerhans cells
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Inference:

In OSCC, 82.86 % Incomplete or partly complete scsbaining. In OEDs,

65.71% show incomplete to partly complete staimatjern of cells.
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Table 26: Demographic Data of OSCC Cases:

DEMOGRAPHIC DATA

Duration of habif

Duration of lesion Type of habit

Site

Gender

Age

Case No

10
11
12
13

14
15
16
17
18

19
20
21

22
23

24
25
26
27
28

29
30
31

32

33

34

35
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INFERENCE:

In our study, age range was between the 30 yeai® tgears, with male
predominance being 74.28%. In 27 cases lesions aretmiccal mucosa. Duration of
the disease ranged from 1months to 6 months. 23sdaed Tobacco chewing habit

for 5 years to 15 years.
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) Moderator Severe dysplasi
Mild dysplasia A S
dysplasic - " - o e ’

L ] o >

Reactive
lesior

Figure 14: Schematic presentation of Lymphocytes and Neutrophcells in
RLs, OEDs and OSCC

. Moderator Severe dysplasi
Mild dysplasia

Reactive .
dysplasie

lesior

Figure 15: Schematic presentation of Eosinophil cell in RLs, @&Ds and
OSCC
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OSCC
Moderator Severe dysplasi
Reactive Mild dysplasia
lesior dysplasie
_'_ A . l- G ‘%: ; =

Figure 16: Schematic presentation Langerhans cell expression RLs,

OEDs and OSCC
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PHOTOMICROGRAPHS

40x- Reactive Lesion showing Eosinophil cells in @go Red stain
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4x-Mild dysplasia showing
CD1a Positive cells

40x-Mild dysplasia with CD1a
Positive cells

40x-Mild dysplasia showing Eosinophil cells in Cong Red stain
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40x-Moderate dysplasia showing positive CD1a cells
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40x- Moderate dysplasia showing Lymphocyte & Neutrphil cells H
and E stains

-Moderate dysplasia Eosinophil cells in Congo Rlestain

40x
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40x- Severe dysplasia CDla
cells positive cells
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40x- Severe dysplasia Eosinophil cells in Congo Rsthin
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4x OSCC showing CD1la positive cells
in entire epithelium layer

10x OSCC showing CD1a positive
cells in Tumor Island

40x OSCC showing CD1a positive cells in around tumaells
and stroma
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b LN oo

i

40x OSCC showing Eosinophil cells in Congo red stai
40x OSCC showing Eosinophil cells in Congo red stai
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Discussion

DISCUSSION

OSCC is an immunogenic tumor that develops due tlular
immunodeficiency with the context of lymphopenieduced T cell and macrophage
function and anergy. It has also been stated thdlhe immuno status in OSCC is
markedly reduced (Richtsmeier, 1997)The process of cellular homeostasis
maintenance and carcinogenesis inhibition is knawrcancer immune surveillance,
as malignant cells can be found and destroyed éyirttimune system to stop their

unchecked expansién.

Our study included three groups namely reactiveoteéRL), oral epithelial
dysplasia (OED) and oral squamous cell carcinom&QO). In RLs cases of
inflammatory hyperplasia and fibro- epithelial hyplasia were included. OED
included mild, moderate and severe cases of OEDre@5CC group only the well
differentiated squamous cell carcinoma cases wetade to observe the distribution

of the inflammatory cells and also around the tuo®ils in OSCC.

In our study, age range was between the 30 yeai® tgears, with male
predominance being 74.28%. In 27 cases lesions aretmiccal mucosa. Duration of
the disease ranged from 1months to 6 months. 28sdaed Tobacco chewing habit

for 5 years to 15 years.

In this study we have evaluated immune infiltratiorsubepithelial region, in
deeper stroma and around the tumor cells, becausemus studies have been done
to prove the role of immune cell in formation amdgression of dysplastic lesion and
tumor formation. We have used the formalin fixedafien embedded biopsy tissue

sample for this study. To evaluate the cells déifierstaining techniques are used. To
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evaluate the presence of neutrophil and lymphog¢ites E-stained sections are used.
For eosinophil cells Congo red stain, for evalugtthe Langerhans cell immuno-

staining was done using CD1la antibody.

LANGERHANS CELLS(LCs):

In our study we have assessed the presences ofiLCsSCC, OED and
reactive lesions. We evaluated the presence of ibGapithelium layers for their
location, intensity and staining pattern, whereasOSCC cases LCs were also
evaluate in stroma and around the tumor cellsthdlobservation were tabulated and

statically analyzed.

In our study, in OSCC cases presence of thesewelis highest in the basal
layer in 65.71% cases, suprabasal/ corneum lay20% cases, whereas in 14.29%
cases LCs were present in entire epithelium. Imeotive tissue, 25.71% cases show
cell around the tumor cell, 17.14% cases in thensr and 57.14% cases show
presence of LCs in both the area with moderatetrtang staining intensity in 17
cases, suggesting high immune response. Whereeas#8 the staining was weak to
minimal, suggesting poor immune response. There wstasistically significant

difference is note between OSCC and RLs groups.(Q330*) (Table no:19).

In our study, we did not find presence of LCs ie tubepithelial region,
whereas they were present in all 100% (35 case$gistroma around the infiltrating
tumor islands. Studies are suggestive of increasiak of LCs in invasive front
around the tumor bulk, suggestive of recruitment ld@s from the tumor

microenvironment rather than the LCs invading frima epithelium. Thus, present
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study is in accordance with the literature suggestif diminishing immune response

leading to tumor progression.

Langerhans cells are intraepithelial dendritics;elvhich process and present
antigen to immune complex, it is significant fornmne defense. The ability of
cancer cells to kill tumor cells has been demotetréhrough interactions with fas or
nitric oxide. The host immunological defense meddanis reflected in the
infiltration of tumors by DCs, which has been lidkeo improved prognosis, lower
tumor recurrence rates, and reduced metastasgscdnceivable to assume that the
involvement of dendritic cells in antitumor immunguggests that their behavior may

be directly related to the development of the dis&s?®

Research by Gomes et al. stated that when comparkdalthy epithelium,
lower lip squamous cell carcinomas had less CDIlls.cTheir findings revealed
decreased numbers of LCs in epithelium. One passitdchanism for tumor growth

is thought to be insufficient antigen presentatigrthe host Langerhans céll.

The arrangement of Langerhans cells in HNSCC has like subject of
investigation by numerous researchers, althoughdtita available at this time is
debatable. While some authors draw the conclugiah there are more LCs, others
found that there are fewer Langerhans cells. Howethe majority of researchers
frequently came to the conclusion that there wa®msiderable reduction in these

cells in tumors as compared to non-malignant cacit tissue®*’

According to Goldman et al, tongue carcinomas withre CD1+ cells nearby
had a better prognosis than those with less delt$iding a lower recurrence and

improved survival. They suggested that the CD2latipes peritumoral DC
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subpopulation, however, is functionally unique andre crucial to anti — tumor

immunity than the other subpopulatidis.

In our study group of OEDs which included mild, recate and severe
dysplasia as a total group, 16 cases showed pees#ncCs in basal layer and in 11
cases in suprabasal/ corneum layer, whereas irsésozells were present in basal
layer and suprabasal/ corneum layer. We obsenatchtimber of LCs were more in
mild and severe dysplasia as compared to modematmild dysplasia there was
increase inflammation hence higher number of LCscampared to moderate
dysplasia. Whereas in severe dysplasia cases,yfiadtic cells might activate the
microenvironment and hence increased recruitmeh€Caf This observation may also
suggest the malignant transformation of severe ldg&gp cases. We could not
compare this observation as no study has beentdmstate the same. Rani et al have
observed higher number of LCs in mild and densé&nmihation as compared to
moderate inflammation. Hence, we could not conclae other obvious reasons for

the samé?

As mention in study done by Upadhyay et al, threemanisms could lead to
increased number of cells in dysplastic lesion,hsas (i) increased mitosis, (ii)
reduced migration to the lymph nodes and/or (iicreased recruitment into
epidermis. Factors release by dysplastic cells mhipit migration to lymph node

leading to accumulation of LGS,

In our study the LCs observed in RLs showed vammatof numbers in
different locations. 30 cases showed the preseht€s in the basal cell layer and 2
cases show the in the suprabasal/ corneum laylgrlarase showed in both the area,

which is statically significant (p=0.0067*) (Tabte:19)
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NEUTROPHILS:

In our study we studied the presences of NeutrsephilOSCC, OED and
reactive lesions. We evaluated the number of Npttr® in subepithelial layers and
in stroma, whereas in OSCC cases Neutrophils wiseewvaluate around the tumor

cells. All the observation were tabulated and ctdlif analyzed.

In our study, maximum number of neutrophils werespnt in the group of
RLs (74.29%) and in oral epithelial dysplasia 1@s{65.71%) in subepithelial region
as compare to (31.43%) of OSCC. Neutrophils wese ptesent in the deeper stroma
and around the tumor cells in the OSCC group. In study there is statical
significant change is noted in OSCC & OED in lozafion of Neutrophils

(p=0.0500%) (Table no: 13).

The most prevalent type of leukocyte are the netiits, which serve as the
initial defense for the body against invasive itifets. According to researches,
Tumor associated Neutrophils (TANs) play a varieily roles in the tumor
microenvironment. TANs may influence tumorigenesisough cytokines and
chemokines with tumor-promoting or antitumor adids depending on the tumor
microenvironment. To encourage tumor cell growtld aarcinogenesis in the cancer

microenvironment, Neutrophils produce Matrix Metglioteinase-8%293

It is suggested byCaldeiraet al that as the diseases progress number of
neutrophils decreased in subepithelial and distgrlimto the stroma and around the
tumor cells. They have reported reduction in thenber of neutrophiles which is
accordance to our observation. This may imply tmast to the neutrophil’s loss

immuno surveillance during the progression of digseand help in establishment of
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the tumor. They also reported that T lymphocytes;enpredominant leucocyte within

OSCC and were not outnumbered by these ells.

We were able to show that neutrophils present inotustroma as well as at
the tumor’s invasive front. This suggests that rogliils may have a direct impact on
other leucocytes and cancer cells, contributingthe dynamics of the tumor

microenvironment.

The current investigation showed that these celly hmave both regional and
systemic roles in the etiology of oral cancer beeathey penetrate the tumor
microenvironment. Recent studies support the malatip between neutrophil count

and outcome, and whether it can be used as a Bognudicator.
LYMPHOCYTES:

To clarifying the role of presence of lymphocyte e assessed the location
and number of the cells in all the three groups14% of RLs and 62.86% OED
showed presence of lymphocytes in the subepithalieh whereas14% to 37.14%
respectively in the deeper stroma. On the contiaryOSCC the number of
lymphocytes were less (14.29%) in the subepithalieh but in the deeper and around
the around the tumor islands the lymphocytes we&bi71% cases. This observation
is statistically significant between the OSCC arEDQ(p=0.0001*) (Table no:15) and
significant result also seen between OSCC and Ri0.QD01*) (Table no:15) in

terms of location.
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It has been reported that the concept of the dnuifn of immunologically
mediated cellular invasion might be more significemhost immunity to a particular
cancer as supported by the finding that lower nundfelymphocyte infiltration

appeared to be linked to higher recurrence rates.

The majority of earlier research on the functiofisTiL.s in OSCC mostly
concentrated on total T cells on complete sectatisout paying specific attention to
the precise sites of these immune infiltrates. Reaesearch suggests that TIL
prognostic values vary depending on the compartraadt that stromal and intra
tumoral TILs in a particular form of cancer havdfatient prognostic effects on
patient survival. According to reports, a low irnmide of tumor spread is related to a

high intra tumoral memory T-cell densit{:*3

So, in our study we have observed increase in tineber of lymphocytes in
the stroma and around the tumor mass of OSCC iA166.(Table no:15) which

further implies the role of immunosurveillance winphocytes in tumor prognosis.
EOSINOPHIL CELLS

In the present study, eosinophils were assessalll ihe groups after staining
with Congo red by using ImageJ software. Quantifica of cells and then tissue
eosinophils expression were correlate in OSCC, @QR®ORL. We did not observe the
presence of eosinophils in 31.43% of dysplasia andl4% of reactive lesion.
Whereas in the subepithelial region 57.14% and9P4.®f cases showed presence
eosinophils in the subepithelial area. A few eggiis are also seen in the deeper
stroma of these cases. In the OSCC group 88.57%asés showed presence of

eosinophils in the deeper stroma and the tumondslaThe number of eosinophils
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found to be statistically significant between thB@C and OED group and the OSCC

and RLs group (p=0.0001*) (Table no:17)

In HNSCC, 22% and 89% tissue eosinophils repottdd. our study, we
observed that tumor associated tissue eosinogiNSE) was present in 31 cases and
located in deeper stroma and tumor cells, whigh ime with other researches, where
they reported, intimate association of lymphocwid plasma cell with tumor cells.
We found that there is significant increase inlirdtion of tissue eosinophils in

OSCC in comparison to OED and RL.

Eosinophil infiltration in the tumor environment ¢sucial to the biology of
cancer, including interactions between the carcen@md the stroma. Eosinophils are
a component of the inflammatory infiltrate thatpeesent both within and around
tumors, and this condition is known as tumor-assedi tissue eosinophilia (TATE).
Numerous research has been conducted over the tgedesermine the role that these
cells in tumor growth or pathogenesis. While soesearch implies that eosinophils
take part in stimulating the growth of epitheliahllgnancies, few studies currently

available indicate a positive prognosis in caneetss tissue eosinophili®’

Higher eosinophilic count was suggestive of poawisal than those with
lower eosinophilic count. Studies also revealed tissue eosinophils have a tumor-
promoting function in OSCC. TATE was shown by Oiligeet al. to have no
predictive significance in OSCC and they proposkat tstrong tumor-associated
tissue eosinophil may be a reflection of the ineasn the stroma of OSCCs that take
place in advanced stages. Another study conclutlaetl though OSCC exhibits a
significant eosinophil infiltration, there was normelation between elevated tissue

eosinophil level§®®’
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According to a recent research, eosinophils involire promoting
inflammatory reaction seen in OSCC and may alsintumor growth via cationic
protein-mediated anti-tumor activity. Researchasced that the reduction of OSCC
formation was associated with the presence of EEG@sifiophil peroxidase), a

cytotoxic granule enzyme, in the culture metia.

Studies reveal that a rise in tissue eosinopHiihked to anticancer effects and
a better prognosis, as demonstrated by researdlowg and Fletcher (1984), Gold

Smith et al. (1987), Gao et al. (1997), Dorta e{2002), and Debta et al. (2011).

All human cancers can currently be categorized thtee immunological
profiles, including immune deserts (cold tumorshniune-excluded tumors, and
inflamed tumors (hot tumors). The absence of immeelés and the absence of an
immunological response in the tumor are both indisa of the immune desert
phenotype. The immune-excluded tumor phenotype tdenthe presence of an
immune response; however, the immune cells are prégent along the tumor’'s
margin and do not invade the nest of the tumor. ginenotype of an inflammatory
tumor shows that the tumor is experiencing an agive immunological response
with significant immune cell infiltration. These sdts imply that immune cells

located in various sites may affect cancer patigmegnoses in various ways.
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CONCLUSION:

In the present study we observed and compare the inflammatory infiltrate

number in OSCCs, OEDs and RLs groups.

Langerhans cells, Neutrophils, Lymphocytes and Eosinophils showed
statistically significant difference in the OSCCs, OEDs and RLs groups. They have

diverse rolein health and pathological conditions.

In 20 cases of OSCCs we found statistically significant increase in the number
of Langerhans cells, eosinophils and lymphocytes suggesting better prognosis in these

cases.

In OED group there was statisticaly significant increase in lymphocytes

suggesting high immunosurveillance probably preventing progression of disease.

Inflammatory infiltrate can cause changes in the stromal microenvironment and it
may be associated with tumorigenesis which may be further associated with

prognosis.

Assessment of inflammatory cells using H& E and special staining technique
could be used in routine diagnostic practices of histopathology as an indicator for

disease prognosis.
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Future Scope

FUTURE SCOPE:

Oral squamous cell carcinoma is the most common malignance of head and
neck region and is usually associated with tobacco habit. OED often precede
malignancy and hence early diagnosis could prevent progression of disease. Despite
advancements of new treatment modalities, still the 5 years survival rate is observed

in OSCCs patients.

Inflammatory infiltrate is the first line defense in the body against antigens,
can be used to assess as the one of the prognostic indicators, for assessing the
alteration in stromal microenvironment which could play arole in understanding local

recurrence, lymph node metastasis, survival rate and prognostic value of the disease.

Further molecular studies are needed to understand the inflammatory infiltrate

interaction and their co-stimulating role in the both tumorigenesis and progression.
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ANNEXURE IV — PREPARATION OF APES (3- AMINO PROPYL

TRIETOXYSALINE) COATED GLASS SLIDES

. Clean dried glass was dipped in 1% APES in acetone.
. Slides were drained and dipped in acetone.

. Slides were drained again and dipped in distilleden

. Slides were then placed in rack and allowed talir

. Stored and used as required.
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ANNEXURE V - STAINING PROCEDURE

Hematoxylin and Eosin stain:

1. Dewax sections, for 10 minutes on slide warmer.

2. Passed through xylene | and xylene Il for 10 miswach.

3. Rehydrate through descending grades of alcohol (86&8670%) for Sminutes
each and then to water wash.

4. Stain in an alum hematoxylin of choice for a sugaime.

5. Wash in running tap water until sections are ‘bliee’10 minutes.

6. Differentiate in for 5-10 seconds.

7. Was in tap water until sections are again ‘blu@-15 min). Or blue by dipping
in an alkaline solution followed by a 5 min tap amtvash.

8. Stain in 1% eosin Y for 10 min.

9. Wash in running tap water for 1-5 min.

10. Dehydrate through alcohol, clear, and mount.
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ANNEXURE VI - STAINING PROCEDURE

Congo red stain:

Dissolve 0.5 g potassium hydroxide in 50 ml distllwater, add 200 ml absolute

alcohol and add Congo red until saturated (aboutS&gnd overnight before use.

1. Sections were deparaffinized,

2. hydrated through graded alcohols to water wash.

3. Then placed in 1% Congo red solution for 20 milipfeed by dips in water.

4. Differentiation was carried out with 2.5% potassibyaroxide solution.

5. The sections were counterstained with hematoxglirl® min.

6. Differentiation was done with 1% acid alcohol.

7. The sections were dehydrated through alcohol aedretl in xylene and

mounted with diphenyl xanthene.
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ANNEXURE VII — IHC STAINING PROTOCOL

. Sections of formalin fixed paraffine embedded tessuas taken APES Gel
coated slide with thickness of 4um.

. Slides were de-paraffinized by heating on slidemmarat 60°C for 1 hour and
rehydrated through three changes of xylene for ithutes each.

. Slides were treated with descending grades of alcoh100% 90% 80% and
70% for 10 minutes each.

. Slides were then rinsed with distilled water.

5. Heat induced epitope retrieval done using Tris dwffith pH of 8.5 — 9.5

placed in EZ retriever system for 3 cycles at 98706 minutes.

. Then slides kept in room temperature to cool dowitowed by rinses in
distilled water for 5 minutes.

. Blocking of endogenous peroxides activity was ddme incubating with
peroxides blocking for 15 minutes. Slides were veasWith wash buffer (PBS)
for 5 minutes each.

. Then incubated with primary monoclonal antibodyiagaCD1a for 1 hour in
room temperature in humified chamber, after thiaiesivere washed with wash
buffer (PBS) for 5 minutes each.

. Target binder was added to promotes Ag-Ab reacéind incubation for 15
minutes in humidifying chamber. This was followegd bchanges of PBS rinse

for 5 minutes each.

10.Slides were then incubated with Poly HRP for 30utes and it was followed

by 2 changes of in PBS for 5minutes each.

11.Incubated with fresh substrate/chromogen mix of Bi@minobenzidine (DAB)

mixed with buffer for up to 20 minutes. This steplghin visualization of

antigen-antibody reaction as a brown colored endypst

12.Slides were counterstained with Harris hematoxfgdmlminutes.

13.Under running tap water, bluing was carried outa@0 minutes.
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Then slides were dehydrated and mounted with DPX.

Buffer:

Tri buffer: for antigen retrieval

This was used for heat induced epitope retrievdER to unmask antigen binding
sites in the tissue with pH 8.5 to 9.5.

Phosphate buffer saline: wash buffer

This was used as wash buffer with pH ranging frotn77.6.

Xylene for clearing/ dewaxing.

Graded alcohol solution: (100%, 90%, 80%, 70%, 30fb) for dehydrating.
Distilled water-wash.

Harris hematoxylin- counter stain

Mounting medium, DPX

Other equipment’s used

APES coated glass slide
Coplin jars

Wash bottles

Micropipettes

Cover slips

Slide warmer and water bath
Absorbent wipes/ tissue paper

Measuring cylinders

© © N o g kM w NP

Humidifying chamber

10. Microwave

11.Plastic Pasteur pipette (provided with detectidrtkimix DAB chromogen and
buffer)

12. Refrigerator (4-8C)

13. Semi-automatic microtome (Leica RM 2145)

14.Research microscope with photomicrograph attachment

15.Image J Software
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