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Abstract

Oral cancer may arise de-novo or may be preceded by Oral Potentially Malignant Disorders
(OPMDs). Chemerinis multifunctionaladipokine withimportantroleinregulatingangiogenesis,
cell proliferation and inflammation. Chemerin expression could be helpful for evaluating the
progressive risk of OPMDs like OSMF and also help in evaluating prognosis of OSCC. In the
present study total 80 subjects were assessed for serum chemerin levels. Among these 20 were
healthy controls and 20 cases each of OSMF, OSMF associated OSCC and OSCC. The values
of serum chemerin were compared between controls and cases and also amongst the clinical
stages of the study groups. our study demonstrated a progressively statistically significant
increase in mean serum chemerin levels in OSMF cases, OSMF associated OSCC cases and
OSCC cases than the controls. Thus serum chemerin level can be used as an adjunctive serum
biomarker for predicting the malignant potential of OSMF and diagnosis of OSMF associated
OSCC and OSCC.
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Introduction

Oral Squamous Cell Carcinoma (OSCC) ranks 11
as the common most malignancy in the world. A
shift in the trend towards more oral cancer cases
in the young population has been noted over the
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past decade.! OSCC is preceded by clinical lesions
known as Oral Potentially Malignant disorders
(OPMDs). This makes the pathogenesis of OSCC
more complex than malignancies in other parts
of the body.? The common OPMDs with high
malignant transformation rates are leukoplakia
(0.13-34%) erythroplakia (14-50%) and Oral
Submucous Fibrosis (OSMF) (3-19%).?

OSMFisaninsidious, chronic, complex, crippling,
debilitating, irreversible, progressive, scarring,
potentially malignant and collagen metabolic
disorder, induced by a known carcinogen areca
nut.* The malignant potential of OSMF was first
described by Paymaster in 1956. Various theories
of OSMF transforming into malignancy include
hypoxia, areca nut as a carcinogen, or epithelial-
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Introduction

Oral Squamous Cell Carcinoma (OSCC) ranks 11
as the common most malignancy in the world. A
shift in the trend towards more oral cancer cases
in the young population has been noted over the
past decade.! OSCC is preceded by clinical lesions
known as Oral Potentially Malignant disorders
(OPMDs). This makes the pathogenesis of OSCC
more complex than malignancies in other parts
of the body.? The common OPMDs with high
malignant transformation rates are leukoplakia
(0.13-34%) erythroplakia (14-50%) and Oral
Submucous Fibrosis (OSMF) (3-19%).3

OSMFisaninsidious, chronic, complex, crippling,
debilitating, irreversible, progressive, scarring,
potentially malignant and collagen metabolic
disorder, induced by a known carcinogen areca
nut.* The malignant potential of OSMF was first
described by Paymaster in 1956. Various theories
of OSMF transforming into malignancy include
hypoxia, areca nut as a carcinogen, or epithelial-
mesenchymal transitions.

Current demographic trends show a steady rise
in the incidence of OSMF undergoing malignant
transformation. Thus, prompting clinicians and
scientists to understand the underlying molecular
interactions mediating these catastrophic changes.®”

Inflammation is considered as the 7™ hallmark of
cancer. Recent studies have unfolded the molecular
pathways involving cancer and inflammation.
With evolution in the field of biomarkers, use of

Fig. 1A: Case of OSMF with reduced mouth opening and
blanched buccal mucosa, Fig. 1B: Case of OSMF showing
hockey stick shaped uvula

Fig. 3: Case of OSCC
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inflammatory biomarkers like or like IL-6, IL-8,
TNFa, CXCL13 have become commonplace in
carcinogenesis research.® Chemerin expression
is associated with enhanced production of pro-
inflammatory cytokines like IL-1beta, TNFa, IL-6,
IL-8.

Chemerin is multifunctional adipokine with
important role in regulating angiogenesis,
cell proliferation and inflammation with an
overexpression in a number of malignancies."”
Hence the study of chemerin levels in OSMEF,
OSMF with associated OSCC and OSCC may help
in understanding its malignant transformation as
well as in their prognostication.

Material and methods

This was a case control study with study groups
comprising of 20 healthy individuals, 20 patients
with oral sub mucous fibrosis (Fig. 1), 20 Patients of
OSMF with OSCC (Fig. 2) and 20 patients with oral
squamous cell carcinoma (Fig. 3).

Inclusion criteria:

e Healthy individuals.
e Patients with oral submucous fibrosis.

e (Cases of OSCC with clinical manifestations
of OSMF.

* Patients with oral squamous cell carcinoma.

Exclusion criteria:

e Patients with any other soft tissue or bony
lesion.

e Patients with any other systemic disease.

Under all aseptic precautions, 5 ml of venous
blood was drawn from the cubital fossa and
was allowed to clot at room temperature. It was
then centrifuged at 3000 rpm for 10 minutes. The
separated serum was stored at -20°C for estimation
of chemerin by ELISA method.

The microtitre plate provided in the kit is pre-
coated with polyclonal anti-human chemerin
antibody. Samples are added to the appropriate
microtiter plate wells. After 60 min incubation
followed by washing, biotin label led polyclonal
antihuman chemerin antibody is added and
incubated with the captured chemerin for 60
min. After another washing streptavidin-HRP
conjugate is added. After 30 min incubation and
the last washing step the remaining conjugate
reaction is stopped by addition of acidic solution
and absorbance of the resulting yellow product
is measured. The absorbance is proportional to
the concentration of chemerin A standard curve
is constructed. The concentration of samples is
then determined by comparing the optical density
(OD) of the samples to the standard curve in the
ELISA reader. In order to make the calculation
easier, the OD value of the chemerin (x-axis)
against the known concentration of the standard
(Y-axis) was calculated. The serum chemerin value
is obtained in pg/ml by the ELISA reader. The
data on demographic parameters like age, gender,

Table 1: Comparison of mean serum chemerin levels in various clinical stages of OSMF, OSMF associated OSCC and

OSCC cases
Stage 1 Stage 1 Stage 2 Stage 2 Stage 3 Stage 3
Groups Mean serum Mean serum Mean serum Stage 4
N (%) chemerin levels N (%) chemerin levels N (%) chemerin levels
(pg/ml) (pg/ml) (pg/ml)
Group 2 (OSMF) 3 (15%) 0.476 13 (65%) 0.539+0.134 4(20%) 0.554+0.124 -
Group 3 (OSMF o 0 0
associated 05CC) 2 (10%) 0.678+0.22 12 (60%) 0.824 6(30%) 0.829 -
Group 4 (OSCC) 3 (15%) 1.104 16 (80%) 131 1(5%) 1396 -
Two way ANOVA Statistically significant
(F value between rows = 7.0953; between columns = 8.0056; P value between rows = 0.0002; between columns = 0.04)
anatomical site, oral habits, cliniucal staging was Descriptive — statistics like frequency and

obtained and was subjected to statistical analysis.

percentage of subjects as per groups has been
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depicted. Intergroup comparison was done using
one-way ANOVA.

Observation & Results

A total of 80 samples categorized in four groups
were included in the present study. Group I
consisted of 20 healthy individuals, Group II
consisted of 20 OSMF patients, Group III consisted

Mean
serum

Minimum Maximum

serum serum
Group N

chemerin chemerin chemerin pg/
pg/ml pg/ml ml

Group 1 20
(controls) (25%) 0.021 0.699 0.36(+0.210)
Group 2 20
(OSMF) (25%) 0.589 0.976 0.78(0.100)
Group 3
(OSMF 20
associated (25%) 0.132 1.43 0.78(0.231)
0OSCC)
Group 4 20
(0SCC) (25%) 1.23 1.396 1.31 (£0.032)

(p<0.001)(One way ANOVA test) Statistically significant

of 20 cases of OSCC and Group IV consisted of
OSCC with OSMF. From all the subjects 5ml
blood was collected, centrifuged and serum was
separated. Serum chemerin was estimated using
ELISA.

The OSMF patients mainly belonged to the 3rd
decade, OSMF associated with OSCC in 6th decade
and OSCC cases also belonged in the 6th decade.
(Table 1)

In all three study groups, male predominance
was observed. In Group I & Group II, buccal
mucosa was the most common site and in Group
III, Tongue was the most common site. Group 1I
vases had habit of areca nut chewing, Group II & III
had habit of tobacco chewing.

In present study mean serum chemerin levels in
controls, OSMF, OSMF associated OSCC and OSCC
cases were 0.36£0.210pg/ml, 0.78+0.100pg/ml,
78+0.231pg/ml and 1.31+0.032pg/ml respectively.
There was high statistically significant difference
amongst the groups.(Table. 2)

Discussion

Approximately 40500 cases of oral cancer are

detected worldwide every year. OSCC still remains
to be the most common reason for morbidity and
mortality in these patients."! OPMDs comprise of
various pathologies that arise in the oral cavity.
Early detection and prompt treatment can prevent
the progression of OPMDs to Oral cancer. Most
common OPMDs are leukoplakia, erythroplakia,
lichen planus, Oral Submucous Fibrosis, etc.!?
OSMF is an outcome of arecanut chewing and is
characterized by fibroelastic changes in lamina
propria and juxta inflammatopry reaction. Hypoxia
caused in OSMF results in upregulation of VEGF
which leads to angiogenesis which plays a pivotal
role in malignant transformation of OSMF."?

Derranged angiogenesis is an important
hallmark of cancer. VEGF, TGF, PDGF are well
known angiogenic factors." Chemerin is one such
key angiogenic molecule and cascades like mitogen
activated protein kinase (MAPK)."

Chemerin in oral premalignant lesions can be
a marker for progression to malignancy. It has a
role in malignancy as a diagnostic marker and also
predicting progression. Chemerinlevels were found
to be strongly associated with single nucleotide
polymorphism in EIDL3 gene which has known role
in angiogenesis. Chemerin modulates chemotaxis
and activation of macrophages, dendritic and
natural killer cells to the site of inflammation.
Chemerin is multifunctional adipokine with
important role in regulating angiogenesis, cell
proliferation and inflammation.’®®® The present
study was aimed to compare serum chemerin levels
in OSMF, OSMF associated with OSCC and OSCC
cases with the normal healthy subjects as controls.

The study comprised of 20 healthy individuals
which acted as control and Group I: 20 patients
with oral sub mucous fibrosis, Group II: 20 Patients
of OSMF with OSCC and Group III: 20 patients
with oral squamous cell carcinoma.

All groups were evaluated for serum chemerin
levels using ELISA and found progressive increase
from controls (0.36 + 0.210pg/ml) to OSMF (0.78
+ 0.1pg/ml) to OSMF associated with OSCC (0.78
* 0.232pg/ml) to OSCC (1.31% 0.032pg/ml) with
statistically significant difference in the groups.
Our results were in consensus with Wang et al.
who found increased chemerin levels in tongue
SCC tissues.” In another study by Ghallab et al.,
salivary chemerin levels were elevated in OSCC
cases than in OPMD cases and mentioned that
chemerin serves as an early diagnostic marker for
OPMD s NAD OSCC.%

In our study, a novel finding was that cehemrin
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levels were compared with clinical stages of OSMF.
It was found that chemerin levels were elevated
with increasing clinical stages of OSMF.

Siriwardhana et al discussed that chemerin levels
were found to be heritable in association of single
nucleotide polymorphism in EIDL 3 which has a
role in angiogenesis.*!

In the present study, pairwise comparison of
serum chemerin levels were done in various groups
and was found to be statistically highly significant
(p< 0.05). (Table. 2)

The mean serum chemerin level was least in
controls (0.360 £ 0.210pg/ml) with a significant
rise in OSMF cases (0.78+ 0.1 pg/ml) followed by
OSMF associated with OSCC cases (0.78+0.231) and
OSCC cases (1.31+0.032pg/ml) respectively. This
statistically significant rise in serum chemerin levels
in OSMF cases to OSMF associated with OSCC and
OSCC cases point towards the promising role of
serum chemerin as a diagnostic and prognostic
marker for OSMF, OSMF associated with OSCC and
OSCC cases. It can be used as a tool for monitoring
disease activity and outcome of treatment in OSMF
as well as in OSCC cases.

Results of these studies have suggested that
serum chemerin can have an important role during
the malignant transformation of OSMF and may
provide an indicator to early diagnosis and in
the malignant progression of OSMF cases. Serum
chemerin can also be correlated with associated
phenotype in OSMF associated OSCC and OSCC
cases.

The limitation to this study is that it did not have
follow up and treatment outcomes. This leads to
new research opportunities.

Ethical Approval: An ethical clearance was
obtained from the Institutional Ethics Committee
and Maharashtra University of Health and Sciences.
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