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Original Article

Studies on Cytokine Production in Gutkha and Panmasala Chewers

Abstract

Introduction: Panmasala is one of the products which have been favored by the people of all ages
In Indian. It contains areca nut, lime, flavoring agents and catechu. It holds a prominent place in
Indian market. It has been reported to affect human health by causing oral cancer and dysfunctioning
of vital organs. Materials and methods: Current research was carried on testing the effect of saliva
of panmasala eaters on cytokine production by peripheral blood mononuclear cells (PBMC'’s).
Panmasala (Vimal) and Gutkha (RMD) were used for the study of cytokine modulation. MACSPlex
Cytokinel2 assay was used for the estimation of cytokine after treatment of PBMC’s with the saliva
of panmasala eater. Results: Concentration of cytokines (IL 10, IL 12, L 17, IFN a, IFN y, TNF a,
GM CSEIL 4,IL 6,IL 5,IL 2 and IL 9) was found to be increased in the sample containing PBMC’s
treated with the saliva of panmasala. Conclusion: Based on the findings supported with the statistical
analysis, it can be concluded that panmasala and gutkha have negative impact on immune function.
There is a strong need to generate social awareness about health hazards of pan masala and gutkha.
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Introduction

In India panmasala, betel quid and gutkha
are favorite products in rural as well as
urban areas.!!’” Panmasala is dehydrated
product made using catechu, areca nut,
slaked lime (calcium oxide and calcium
hydroxide), cardamom, artificial perfuming,
and flavoring substances.’). Chewing of
betel quid or its variants such as pan masala,
gutkha (mitha pan) kiwam and zarda, leads
to oral submucous fibrosis (OSMF) which
resulted in difficulty in mouth opening.l!
OSMF is the previous stage of oral cancer.
Oral cancer is the eleventh most widespread
cancer  worldwide™  (WHO  2005).
According to the study undertaken in
the Department of Oral Pathology, Patna
Dental College and Hospital, Patna, where
total 50 cases of the patient diagnosed
with the OSMF were evaluated to find out
the relation between OSMF and chewing
habit of areca nut or its products. Based
on the histopathological examination of
biopsy tissue from oral mucosa, researchers
concluded that incidence of OSMF in
gutkha chewers is far faster and more
rigorous as compared in areca nut products
chewers.?]
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Research has been carried out on the studies
of malignant transformation of OSMF into
oral squamous cell carcinoma (OSCC).F A
significant finding has been recorded about
the correlation between areca and gutkha
chewing with the prevalence of OSCC
where males are more susceptible.)

Oral cancer is often preceded by the disorder
known as Oral Potentially Malignant
Disorders  (OPMDs). The  multistep
neoplasia “OSCC” has scores of genetic
and epigenetic changes allied to cancerous
transformation. They are "OPMDs found
out to be erythroplakia, oral leukoplakia,
and skin rash triggered by the immune
system (lichen planus). Studies have been
carried out on proinflammatory cytokines
in saliva as prospective biomarkers of
OPMDs and OSCC.*! Tumor necrosis
factor (TNF)-o is a cytokine with diverse
effects. The important components in
malignant transformation process!'” are
inflammation, angiogenesis, programmed
cell death, and proliferation. The TNF-TNF
receptor system plays a significant
role in these malignant transformation
process.' The TNF-o. has been found
to damage DNA of cells. This results in
malignant transformation due to induction
of reactive oxygen species.l''! Moreover,
TNF family members contribute to immune
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suppression.['?) The interleukin (IL)-6 and TNF-o can prop
up malignant transformation in patients with OSMF.I'!

Research study has been carried out for the timely diagnosis
of oral cancer in the people with habit of chewing betel
quid and its product via cytokine biomarkers. Recent
research has accomplished that chemokines and cytokines
would be the salivary biomarkers for the timely diagnosis
of oral cancer.'Y The current research was done to study
cytokine secretion by peripheral blood mononuclear
cells (PBMCs) in saliva sample collected from healthy
volunteer after chewing gutkha and pan masala and to
predict susceptibility towards OSMF, OSCC and OPMDs.

Materials and Methods
Isolation of peripheral blood mononuclear cells

Venous blood sample 10 mL was drawn from healthy person
with his consent. Blood sample was collected into 10 mL
ethylenediaminetetraacetic acid tubes, after which PBMCs
were isolated as described. In short, blood was diluted in
phosphate buffered saline (PBS) (1:1) and fractions were
separated by Ficoll (HiSep LSM LS001) density gradient
centrifugation. Cells were washed twice with PBS and
re-suspended in RPMI-1640 (Gibco, Invitrogen, Breda,
and The Netherlands) (RPMI-1640 Dutch modification
supplemented with 10 pug/mL antibiotic antimycotic). The
PBMCs were counted using a neubauer chamber and were
plated in 96 well round-bottom plates (Moxcare, USA) at
a final concentration of 1 x 10%mL, in a total volume of
100 uL. The PBMCs were treated with pan masala saliva
and one set was kept as control.l's!

Collection of saliva from panmasala eater

Three healthy volunteers’ saliva samples (25 mL) were
collected after chewing of panmasala for 15 min using
spitting method. After 48 h, same volunteers’ saliva
samples (25 mL) were collected after chewing of gutkha
for 15 min using spitting method. Informed consent was
taken from the volunteers. Collected saliva samples were
centrifuged at 13,000 rpm and stored at —20°C till its use.

Effect of saliva on cytokine production

For evaluating the influence of panmasala and
gutkha on cytokine production by PBMCs 0.5 mL of
PBMC (4 x 10%mL) was incubated with 50 uL of
saliva (from panmasala and gutkha eaters) and ones set
without the treatment of saliva was kept as control. The
cultures were maintained for 24 h at 37°C in a humidified
atmosphere containing 5% CO,. At the end of the
incubation period, cells were removed by centrifugation
at 250 g for 10 min, supernatants were collected and kept
at —70°C until assayed for cytokines content.

MACSPIlex cytokine 12 assay

After 24 h cell-free supernatants were harvested
and analyzed wusing the MACSPlex Cytokine 12

Kit (Miltenyi Biotec GmbH). The study was done
on pro-inflammatory (IL-2, IL 6, IL 12p70, IL 17A,
interferon [IFN] o, IFN y and TNF ), growth
factor  (granulocyte  macrophage colony-stimulating
factor [GM-CSF]) and anti-inflammatory cytokine (IL 4,
IL 5, IL 9, and IL 10). To the unknown samples and to the
serial dilutions of the MACSPlex cytokine 12 standard,
the MACSPlex cytokine 12 capture beads were added.
The cytokines were captured by the MACSPlex Capture
beads during a 2-h incubation period. Consequently the
mixtures of 12 allophycocyanin (APC)-conjugated anti
cytokine antibodies (MACSPlex cytokine 12 detection
reagent) were added to form sandwich complexes through
a 1-h incubation period. Standard curves of individual
12 cytokines were used for estimation. The MACSPlex
Cytokine 12 capture beads for human, consists of 12
bead populations coated with capture antibodies which
are specific for the cytokines. Bead population can be
differentiated by different fluorescence intensities detected
in the Fluorescein isothiocyanate (FTIC) (B1) and PE (B2)
channel of the MACSQuant® Analyzer and MACSQunt
Analyzer as per instructions given in manual.

Statistical analysis

For statistical analysis, the experimental results were
compared with control values using ANOVA with Tukey
honestly significant difference (HSD) wusing statistics
kingdom. Spearman’s Rho calculator was used to check
correlation between cytokines levels and panmasala, gutkha
chewing habit."® The significant P < 0.05 was found out.

Results

Study was done on pro-inflammatory, growth factor and
anti-inflammatory cytokine for the selection of cytokine
as biomarkers involved in the progression of oral cancer
induced by pan masala and gutkha like products.

Cytokine profile was found to be significantly and
markedly different due to the effect of panmasala and
gutkha as shown in Table 1. As compared to the control,
pro-inflammatory cytokine secretion was more by PBMCs
treated with the saliva of panmasala and gutkha eater.

Statistical analysis was done using ANOVA with Tukey
HSD. Data are given in Table 2, it can be interpreted that
secretion of cytokines by PBMC'’s has significant impact of
panmasala and gutkha as compared to the control. Based
on the values, it can be concluded that gutkha has more
impact on cytokine profile as compared to panmasala.

Nonparametric test Spearman’s Rho was used to measure
the strength of association between cytokine secretion by
PBMC'’s in control and after treating with the saliva of
panmasala eater, PBMC’s in control and after treating
with the saliva of gutkha eater as well as PBMC’s after
treating with the saliva of panmasala ecater with the
cytokine secretion by PBMCs after treating with the saliva
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Table 1: Estimation of cytokine production by peripheral blood mononuclear cell treated with saliva of panmasala and
gutkha chewers

Name of the cytokine Control (pg/ Secreted cytokine by PBMCs Secreted cytokine by PBMCs
ml)+SEM treated with of saliva after chewing treated with of saliva after chewing
of Panmasala (Vimal) (pg/ml)=SEM of Gutkha (RMD) (pg/ml)=SEM
Pro-inflammatory cytokine panel
IL2 8.3+0.18 44.76+0.34 417.6+0.65
IL6 761+0.04 741.73+£0.06 915.17+0
IL 12p70 7.2+0.04 34.07+0 260.65+0.1
IL 17A 8.8+0.2 62.7+0.12 289.65+0.06
IFN o 6.83+0.06 35.79+0.09 44.9+0.17
IFN y 8.49+0.6 40.1£0.1 147.78+0.79
TNF o 683.55+0.78 439.35+0.08 826.49+0.67
Growth factor panel
GM CSF 121.68+0.56 150.91+0.06 624.26+0.04
Anti -inflammatory cytokine panel
IL4 2.19+0.67 7.51+0.78 5.67+0.45
IL5 5.81+0.06 240.71+0.05 320.69+0.12
IL9 7.16+0.05 46.91+0.04 526.64+0.05
IL 10 46.62+0.1 40.91+ 0.05 299.92+0.04

SEM: Standard error of mean, GM CSF: Granulocyte macrophage colony-stimulating factor, PBMC: Peripheral blood mononuclear cell,
TNF: Tumor necrosis factor, [FN: Interferon, IL: Interleukin, RMD: Gutkha Registered Trademark

Table 2: Statistical analysis of cytokine production by peripheral blood mononuclear cells treated with saliva of
panmasala and gutkha chewers

Name of the cytokine P F statistic Tukey HSD interpretation
Pro-inflammatory cytokine panel
IL2 3.84670e-12 19143.64183 Significant difference between the pairs
IL6 0.00000118088 280.826674 Significant difference between the pairs
IL 12p70 0 792997.6352 Significant difference between the pairs
IL 17A 1.34199e-7 582.965381 Significant difference between the pairs
IFN a 0.0000124122 126.570259 Significant difference between the pairs
IFN y 1.00666e-10 6446.017284 Significant difference between the pairs
TNF o 1.93568e-7 515.612978 Significant difference between the pairs
Growth factor panel
GM CSF 2.48782¢-10 4766.963256 Significant difference between the pairs
Anti-inflammatory cytokine panel
IL 4 0.0000250748 99.496480 Significant difference between the pairs
ILS 2.30324e-8 1051.406418 Significant difference between the pairs
IL9 2.97782e-11 9675.809011 Significant difference between the pairs
IL 10 5.85639¢-10 3582.733450 Significant difference between the pairs

HSD: Honestly significant difference, GM CSF: Granulocyte macrophage colony-stimulating factor, TNF: Tumor necrosis factor, [FN:

Interferon, IL: Interleukin

of gutkha eater Table 3. Positive correlation was observed
between control and test sample 1 for IL6, IL12p70
pro-inflammatory cytokine and IL10 anti-inflammatory
cytokine.

Test samplel: Saliva of panmasala eater, Test sample2:
Saliva of gutkha eater. Values presented in bold, represent
statistically significant data.

Negative correlation was observed between control and
test sample 1 for IL2. Whereas positive correlation was
observed between control and test sample 2 for IFN o
pro-inflammatory cytokine and GM CSF growth factor.

Positive and negative correlation was observed between
sample 1 and 2 for pro-inflammatory cytokine IL6 and IL
17A, respectively. Significant correlation was observed for
proinflammatory cytokine suggesting its possible role in
cancer formation in people who are panmasala and gutkha
chewers.

Discussion

Immunomodulatory activity of gutkha and panmasala was
carried out using multiplex cytokine detection kit. Statistical
tests like ANOVA with Tukey HSD and nonparametric
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Table 3: Spearman’s rank coefficient analyses of the association between the cytokine secretion in control and in
peripheral blood mononuclear cell’s treated with the saliva of Panmasala and Gutkha eater

Name of the
cytokine

Spearman’s Rho correlation
between cytokine secretion in
control and test Sample 1

Spearman’s Rho correlation
between cytokine secretion in
control and test Sample 2

Spearman’s Rho correlation
between cytokine secretion in test
Sample 1 and test Sample 2

r P (two-tailed) r P (two-tailed) r P (two-tailed)
Pro-inflammatory
cytokine panel
IL2 -1 0 0.76073 0.13534 —0.15214 0.80703
IL 6 0.91667 0.02851 0.25 0.68504 1 0
IL 12p70 1 0 0 1 0 1
IL17A —0.36111 0.55042 0.15214 0.80703 —0.91287 0.03047
IFN o —-0.75 0.14429 0.91287 0.03047 0 1
IFNy —0.30429 0.61863 0.16667 0.78878 0.15214 0.80703
TNF a 0.30429 0.61863 —0.30556 0.6171 0.15214 0.80703
Growth factor panel
GM CSF 0.58333 0.30186 1 0 0 1
Anti-inflammatory
cytokine panel
IL 4 0.59235 0.29258 0.30429 0.61863 0.58333 0.30186
IL5 0.30429 0.61863 —0.47222 0.42191 0.30429 0.61863
IL9 —0.80556 0.09987 0.08333 0.89402 0.66667 0.2191
IL 10 0.55042 0.36111 —0.58333 0.30186 —0.08333 0.89402

Test Sample 1: Saliva of panmasala eater, Test Sample 2: Saliva of gutkha eater. Values presented in bold, represent statistically significant
data. GM CSF: Granulocyte macrophage colony-stimulating factor, TNF: Tumor necrosis factor, [FN: Interferon, IL: Interleukin

test Spearman’s Rho coefficient was employed to find the
correlation of cytokine and disease. Cytokine has been
utilized as a biomarker for the for tear film cytokine
profiling,['” diagnosis of patients suffering from ocular
diseases.!'8]

The prevalence of orals squamous cell carcinoma and its
rising propensity in the younger population has been tested
using saliva as a biomarker.['")

For the studies on immunocompetence, in vitro production
of cytokine by PBMCs has been reported to be reliable as it
can be the indicator for in vivo study also.*! Salivary levels
of Cytokines IL8 and IL1Beta can serve as early markers
of OPMD.! Cytokine profiling results are on line with
previous report where researchers claim about the possible
involvement of TNF-o,, IL-6, TGF-f, and IL-10 in cancer
progression.”?l Tobacco exposure has effect on cytokine
IL-12 (pro-inflammatory) and IL-10 (anti-inflammatory)
which also affects median survival of prostate cancer
patients in India.l’)

Increased level of IL6 causes activation of Janus kinase
signal transducer and activator of transcription pathway by
which tumor formation occur.**

GM-CSF has been reported to have pleiotropic effects
on different cell lineages and its therapeutic potential in
cancer.”>?" Further studies are to be performed to diagnose
the precise correlation.

The present study confirmed that pathogenesis of OPMDs
and OSCC is owing to pro-inflammatory cytokines. The
increase in salivary levels of IL-6, IL-12p70, and INF-o
could be a useful indicator of malignant transformation
process within the oral mucosa.

Conclusion

In India consumption of betel quid and its related products
like panmasala and gutkha, is widespread. Research has
been carried out on the relation of oral cancer with areca
nut and its product. Few studies have been undertaken on
testing the effect of panmasala and gutkha on cytokine
secretion and its linkage to the oral cancer. Cytokines are
low molecular weight proteins concerned with infection,
immune responses and inflammation. The changes in
cytokine sensitivity have been related with to OSCC.
Hence, research studies point to the prospect of employing
salivary pro- and anti-inflammatory proteins for screening
of oral disorders. The target of the pioneering salivary
diagnostics is the recognition of a single or multiple
biomarkers that will provide a clinical test for the diagnosis
of patients prone to develop OSMF, OSCC and OPMDs.

The studies on the effect of pan masala and gutkha on
immunomodulation proved that contents in gutkha have
pronounced effect on pro-inflammatory cytokine. Hence,
gutkha causes more ill effects on immune function as
compared to panmasala. Salivary diagnostics will be useful
for studying the progression of oral cancer in people having
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the habits of chewing betel quid, panmasala, gutkha, and
tobacco. Current research will be helpful for the researchers
and doctors working on the effect of tobacco and panmasala
product. Experiment on the effect of pan masala and gutkha
on immunomodulation, proved that contents in gutkha have
pronounced effect on pro-inflammatory cytokine. Hence,
gutkha causes more ill effects on immune function as
compared to panmasala.
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