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ABSTRACT

Oral cancer is labeled as one of the most common human malignancy worldwide. Regardless of the
advancements made in its treatment it has a very low 5 years survival rate. This is due to late diagnoses
and poor responses to treatment because of advanced/late stage at the time of presentation. Specific
early biomarkers are required that can predict sewerity and stage of the disease. Inflammatory cytokines
especially, IL-6 plays a central role in cancer. IL-6, a pro-inflammatory cytokine, secreted by various cells
of the body, has been thoroughly investigated in oral cancer development and progression by various
studies. An electronic article search was done through PubMed, Google Scholar and Medscape, using
the following keywords: oral cancer, Interleukin-6 and IL6 gene polymorphism. All types of articles were
included to discuss the role of IL 6 gene polymorphism in the development of oral cancer.
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INTRODUCTION

Head and neck squamous cell carcinoma
(HNSCC) occupies the sixth rank among the
most prevalent cancers worldwide®, and 80-90%
of these cancers are of Oral Squamous Cell
Carcinoma (OSCC) type 23 The overall 5 year
survival rate of head and neck cancer has been
low (over 50%) in the last two decades
regardless of the advancement in detection and
treatment®. Oral carcinogenesis is a multiple
step process, influenced by various
environmental factors and genetic modlﬁcat|0ns
in oncogenes and tumor suppressor genes

These genetic alternations can be recognized
before the disease is physically established.
Since these changes arise specially in cancer
cells, so they can be used as potential
biomarkers®. Recent advancements have been
made in research field to understand the
HNS CC progression at molecular level, and this
has helped to identify various biomarkers, which
help in detection of not only primary cancers but
also recognition of recurrent tumors (or
relapses) at a very early stage7.

A number of medical and epidemiological
researches have observed that chronic
inflammation plays a role in predisposing a
subject at risk of developing various types of
cancer and the malignant cells proliferates under
the influence of mediators released by the
inflammatory cells® °.Several mechanisms like,
genetic and epigenetic changes creates an
inflammatory microenvironment which further
supports the development of cancer,
demonstrating a connection between
inflammation and cancer™. And polymorphism of
these inflammatory cytokrne genes is thought to
be linked with cancer vulnerabilityll. Interleukin
6 is a multifunctional cytokine that enhances the
activity of cancer cells™. 1t is thought to be
inwlved in malrgnant transformation and growth
of the tumor cells'®. These properties results
from neo-angiogenesis and inhibition of
apoptosis of cancer cells™. These changes are
mediated by different pathways including
transcription activator 3 and the signal
tranducer™>*®".  Different stages of tumor
development including initiation, promotion,

malignant  transformation, invasion and
metastasis are thought to be due to markedly
raised levels of IL6 and its major effectors like
signal transducer and activator of transcription 3
(STAT 3) 821 Furthermore IL 6 levels in vitro
and vivo are reported to be influenced by
genetic variants of IL 6 which is a G-to-C
substitution at position -174 upstream of the
transcription start site®>. An electronic article
search was done through PubMed, Google
Scholar and Medscape, using the following
keywords: oral cancer, Interleukin-6 and IL6
gene polymorphism. All types of articles
including (randomized controlled trials, clinical
observational cohort studies, review articles,
case reports) were included.

DISCUSSION

For detection of cancer at an early stage various
biomarkers have been investigated so far, A
reliable biomarker must meet the following
criteria: (a) the alteration in its level can be
accurately measured (b) it must be assessable
in small specimens(c) it must be transformed in
high-risk tissues, but not in normal tissues and
(d) changes in its levels must be detected at
early stages of cancer development. So in the
present article we will review the recent
discowveries for IL6 cytokine as potential
biomarker for the early detection of OSCC.

IL 6 mediated tumor genesis

According to Riedel et.al®® study, environment
that is rich in IL6 cytokine helps OSCC cells to
more suitably attack and metastasize. While
another study done by van Bokhorst-de et.al**
reported that IL6 causes immune
unresponsiveness and cachexia, which is
observed |n OSCC patients wrth poor outcomes.
Yin et.al® and Kusaba et.al®® observed that
signal transduction and activator of transcription
(STAT 3) phosphorylation are linked with various
human cancers and predicts poor prognosis.
The epigenetic switch from non-transformed
epithelia to cancer cells is due to IL6 and its
major effector (STAT 3),which is responsible for
various process of tumor formation including,
cell differentiation, proliferation, anti-apoptosis,
neo-angiogenesis and metas'ra5|s2 (Figure 1)

Figure 1: IL 6 mediated tumor genesis. IL 6 cytokine binds to gp130 on cell surface and causes
activation of Janus kinases which further leads to activation of STAT 3 signaling pathway thus

Pakistan Journal of Medicine and Dentistry 2014, Vol. 3 (04) 79



Mehwish Zafar, Naila Hadi and Saeeda Baig

leading to cell growth, survival, differentiation, angiogenesis, and anti-apoptotic properties which

are responsible for tumor formation and metastasis

Activates

2

Stat 3 Signaling Pathway

D

/

Y

N

Cell growth
Survival
Differentiation

Anti-Apoptosis

Neo-angiogenesis

/

[ Tumor Formation and Tumor Metastasis ]

Raised levels of IL 6 produced by cancer
cells

Studies have revealed that IL6 expression by
autocrine and paracrine mechanisms lead to
chronic inflammation, and also displays a very
strong relation with cancer’®?*% Squamous cell
when stimulated by inflammatory cells, or when
they are obtained from gatients with lichen
planus31, radicular  cyst 2 or psoriasi333,
produces cytokines in vitro, so it may be
practical to consider that tumor cells in OSCC
synthesize IL6. This pro-angiogenic and pro-
inflammatory cytokine IL6 was considerably high
in the saliva of OSCC patients when compared
to patients having oral-premalignant lesions and
control®*.Chen et.al® revealed that IL6 has been
found in much higher concentrations in serum of

Oral squamous cell carcinoma patients when
compared with age matched control subjects.
Regarding expression of OSCC using
microarragl significantly raised IL6 levels were
observed™, and high levels of this cytokine were
found in the serum of OSCC patients when
matched to that of the healthy controls®"*. Gallo
et.al® did a study on patients with OSCC, which
showed increase serum levels of IL6 that
correlated with poor prognosis. Increased levels
of IL6 in oral cancer is associated with the
development of tumor cells, and when these
levels were compared with IL 6 levels in patients
with periodontal disease, th%y were much higher
in oral cancer patients 94 An investigation
done by Pak et.al ““demonstrated a decline in
the IL6 levels due to the effect of surgery,
chemotherapy and radiotherapy in post-
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treatment patients. While Ando et.al*® found high
IL6 levels in patients with cancer induced
cachexia. Chang et.al* and Pine et.al®® reported
raised levels of IL6 linked with increased risk of
cancer and also found high levels of IL 6 in
advanced stage cancer. A research done by
Vairaktaris et.al® validated IL6 gene
polymorphism to be responsible for the
development of OSCC, and Ujiie et.al*’ stated
IL6 as a cancer disease predictive marker.

CONCLUSION

It is yet to be resolved that which cellular
constituents produce this cytokine or whether
the tissue lewvels of this cytokine is related with
tumor size, lymph node invasion or histological
grade of malignancy. This cytokine level is
useful in determination of treatment possibility
and may be a prognosticator, so information on
this cytokine in Oral cancer is exceptionally vital.
But since the expression of this cytokine can be
influenced by many other factors, so studies
should be carried out on large scale population
before introducing it as a dependable
discriminatory Oral Cancer biomarker.

REFERENCES

! parkin DM, Bray F, Ferlay J, Pisani P. Global cancer
statistics.CA Cancer J Clin 2002; 55: 74-108.

2 Boyle P, Levin B. World Cancer Report 2008. Lyon:
International Agency for Research on Cancer; 2008.

% Funk GF, Karnell LH, Robinson RA, Zhen WK, Trask
DK, Hoffman HT. Presentation, treatment, and outcome
of oral cavity cancer: A National Cancer Data Base
Report. Head Neck 2002; 24:165-80.

* Vokes EE, Weichselbaum RR, Lippman SM, Hong WK.
Head and neck cancer. N Engl J Med 1993; 328:184-
194.

5 Willams HK, etal. Molecular pathogenesis of oral carcinoma. J
Clin Pathol 2000; 53: 165-172.

® Sidransky D, etal. Emerging molecular markers of

cancer. Nat Rev Cancer 2002; 2:210-209.

" Kang-Dae Lee, Hyoung-Shin Lee, et.al: Body fluid
biomarkers for early detection of head and neck
squamous cell carcinomas, Anticancer Research 2011,
31:1161-1168.

8 Coussens LM, Werb Z. Inflammation and cancer.
Nature 2002, 420: 860-867.

9 Grivennikov SI, Greten FR and Karin M: Immunity,
inflammation, and cancer. Cell 2010; 140: 883-899.

0 Mantovani A, Allavena P, Sica A and Balkwill F.
Cancer-related inflammation. Nature 2008; 454: 436-444.

1 Balkwill F and Mantovani A. Inflammation and cancer:
back to Virchow ? Lancet 2001; 357: 539-545.

2GuoY, Xu F, Lu T, Duan Z, Zhang Z, et.al.Interleukin-6
signaling pathw ay in targeted therapy for cancer. Cancer
Treat Rev 2012; 38: 904-910. PubMed: 22651903.

3 Seike T, Fujita K, Yamakawa Y, Kido MA, Takiguchi S,
et al. Interaction between lung cancer cells and
astrocytes via specific inflammatory cytokines in the
microenvironment of brain metastasis. Clin Exp
Metastasis 2011; 28:13-25. PubMed 20953899.

4 Wojcik E, Jakubowicz J, Skotnicki P, Sas-Korczynska
B, Kulpa JK, etal. IL-6 and VEGF in small cell lung
cancer patients. Anticancer Res 2010; 30:1773-1778.
PubMed 20592377.

5 Leslie K, Gao SP, Berishaj M, Podsypanina K, Ho H, et
al. Differential interleukin-6/Stat3 signaling as a function
of cellular context mediates Ras-induced transformation.
Breast Cancer Res 2010; 12:R80. PubMed 20929542.

% Huang WL, Yeh HH, Lin CC, Lai WW, Chang JY, et al.
Signal transducer and activator of transcription 3
activation up-regulates interleukin-6 autocrine production:
a biochemical and genetic study of established cancer
cell lines and clinical isolated human cancer cells. Mol
Cancer 2010; 9:309. PubMed 21122157.

' Hsu HS, Lin JH, Hsu TW, Su K, Wang CW, et al.
Mesenchymal stem cells enhance lung cancer initiation
through activation of IL-6/JAK2/STAT3 pathway. Lung
Cancer 2012; 75:167-177. PubMed: 21802163; 2012.

8 Bromberg JF, Wrzeszczynska MH, Devgan G, et al:
Stat3 as an oncogene. Cell 1999; 98: 295-303, 1999.

9 Grivennikov S, Karin E, Terzic J, et al: IL-6 and Stat3
are required for survival of intestinal epithelial cells and
development of colitis-associated cancer. Cancer Cell
2009; 15: 103-113, 2009.

20 Walter M, Liang S, Ghosh S, Hornsby PJ and Li R.
Interleukin 6 secreted from adipose stromal cells
promotes migration and invasion of breast cancer cells.
Oncogene 2009; 28: 2745-2755.

2 gullivan NJ, Sasser AK, Axel AE, et al. Interleukin-6
induces an epithelial-mesenchymal transition phenotype
in human breast cancer cells. Oncogene 2009; 28: 2940-
2947.

2 Belluco C, Olivieri F, Bonafe M, et al. 174 G>C
polymorphism of interleukin 6 gene promoter affects
interleukin 6 serum level in patients with colorectal
cancer. Clin Cancer Res 2003; 9: 2173-2176.

3 Riedel F, Zaiss |, Herzog D, Gotte K, Naim R,
Hormann K. Serum levels of interleukin-6 in patients with
primary head and neck squamous cell carcinoma.
Anticancer Res 2005; 25: 2761-2765.

24 yan Bokhorst-de van der Schuer MA, von Blomberg-
vander Flier BM, Kuik DJ, et al. Survival of malnourished
head and neck cancer patients can be predicted by
human leukocyte antigen-DR expression and interleukin-

Pakistan Journal of Medicine and Dentistry 2014, Vol. 3 (04) 81



Mehwish Zafar, Naila Hadi and Saeeda Baig

6/tumor necrosis factor-alpha response of the monocyte.
J Parenter Enteral Nutr 2000; 24: 329-336.

% Yin W, Cheepala S, Roberts JN, Syson-Chan K,
DiGiovanni J, Clifford JL. Active Stat3 is required for
survival of human squamous cell carcinoma cells in
serum-free conditions. Mol Cancer 2006; 5:15.

% Kusaba T, Nakayama T, Yamazumi K, et al. Activation
of STAT3 is a marker of poor prognosis in human
colorectal cancer. Oncol Rep 2006; 15:1445-1451.

2" liopoulos D, Hirsch HA and Struhl K. An epigenetic
switch involving NF-kappaB, Lin28, Let-7 MicroRNA, and
IL6 links inflammation to cell transformation. Cell 2009;
139: 693-706.

% Okamoto M, Lee Cand Oyasu R, et.al. Interleukin-6 as
a paracrine and autocrine growth factor in human
prostatic carcinoma cells in vitro. Cancer Res 1997; 57:
141-146.

2 Yeh HH, Lai WW, Chen HH, Liu HS and Su WC, et.al.
Autocrine IL-6-induced Stat3 activation contributes to the
pathogenesis of lung adenocarcinoma and malignant
pleural effusion. Oncogene 2006; 25: 4300-4309.

% Bromberg J and Wang TC, etal. Inflammation and
cancer: IL-6 and STAT3 complete the link. Cancer Cell
2009; 15: 79-80.

31 Yamamoto, T., Osaki, T., Yoneda, K. and Ueta, E,
et.al. Cytokine production by Kkeratinocytes and
mononuclear infitrates in oral lichen planus. J. Oral
Pathol. Med 1994; 23: 309-315.

%2 Bando, Y., Henderson, B., Meghji, S., Poole, S. and
Harris, M, et.al. Immunohistochemical localization of
inflammatory cytokines and vascular adhesion receptors
in radicular cysts. J. Oral Pathol. Med 1993; 22: 221-222.

% Ohta, Y. Katayama, |, Funato, T., Yokozeki, H.,
Nishiyama, S. and Hirano, T, et.al In situ expression of
messenger RNA of interleukin-1 and interleukin-6 in
psoriasis: interleukin-6 involved in formation of psoriatic
lesions. Arch. Dermatol. Res 1991; 283: 351-356.

34 Rhodus NL, Ho V, Miller CS, Myers S, Ondrey F, et.al.
NF-kappaB dependent cytokine levels in saliva of
patients with oral preneoplastic lesions and oral
squamous cell carcinoma. Cancer Detect Prev 2005; 29
(1): 42-45.

% Chen Z,Malhotra PS, Thomas GR, et al. Expression of
proinflammatory and proangiogenic cytokines in patients
with head and neck cancer. Clin Cancer Res 1999; 5:
1369-1379.

% Alevizos I, Mahadevappa M, Zhang X, Ohyama H,
Kohno Y, Posner M, etal. Oral cancer in vivo gene
expression  profiing assisted by laser capture
microdissection and microarray analysis. Oncogene
2001; 20:6196-204.

57 Jablonska E, Piotrowski L, Grabowska Z, et.al. Serum
levels of IL- 1b, IL-6, TNF-a, sTNF-RlI and CRP in
patients with oral cavity cancer. Pathol Oncol Res 1997,
3:126-129.

% Hoffmann TK, Sonkoly E, Homey B, Scheckenbach K,
Gwosdz C, Bas M, et.al. Aberrant cytokine expression in
serum of patients with adenoid cystic carcinoma and
squamous cell carcinoma of the head and neck. Head
Neck 2007; 29: 472-478.

3% Gallo, O., Gori, A. M., Attanasio, M., Martini, F., Giusti,
B. and Boddi, M, et.al. Interleukin-1 beta and interleukin-
6

release by peripheral blood monocytes in head and neck
cancer. Br J Cancer 1993; 68: 465-468.

4% Rosin MP, Epstein JB, Berean K, Durham S, Hay J,
Cheng X, Zeng T, Huang Y, Zhang L, et.al. The use of
exfoliative cell samples to map clonal genetic alternations
in the oral epithelium of high-risk patients. Cancer Res
1997; 57: 5258-5260.

“LLi Y, St John MA, Zhou X, Kim Y, Sinha U, Jordan
RCK, Eisele D, Abemayor E, Elashoff D, Park NH, Wong
DT, etal Salivary transcriptome diagnostics for oral
cancer detection. Clin Cancer Res 2004; 10: 8442-8450.

“2 pak AS, Wright MA, Matthews JP, et.al. Mechanisms
of immune suppression in patients with head and neck
cancer: presence of CD34+ cells which suppress
immune functions within cancers that secrete
granulocyte-macrophage colonystimulating factor. Clin
Cancer Res 1995; 1:95-103.

“ Ando K, Takahashi F, Motojima S, Nakashima K,
Kaneko N, et.al Possible role for tocilizumab, an anti-
interleukin-6 receptor antibody, in treating cancer
cachexia. J Clin Oncol 2013; 31:e69-72. PubMed
23129740.

4 Chang CH, Hsiao CF, Yeh YM, Chang GC, Tsai YH,
et.al Circulating interleukin-6 level is a prognostic marker
for survival in advanced non small cell lung cancer
patients treated with chemotherapy. Int J Cancer 2013;
132:1977-1985. PubMed 23034889.

% Pine SR, Mechanic LE, Enewold L, Chaturvedi AK,
Katki HA, et.al: Increased levels of circulating interleukin
6, interleukin 8, C-reactive protein, and risk of lung
cancer. J Natl Cancer Inst 2011; 103:1112-1122.
PubMed 21685357.

¢ Vairaktaris E, Yiannopoulos A, Vyliiotis A, Yapijakis C,
Derka S, Vassiliou S, et al: Strong association of
interleukin-6-174 G > C promoter polymorphism with
increased risk of oral cancer. Int J Biol Markers 2006;
21(4):246-250.

47 Ujile H, Tomida M, Akiyama H, Nakajima Y, Okada D,
et.al: Serum hepatocyte grow th factor and interleukin-6
are effective prognostic markers for non-small cell lung
cancer. Anticancer Res 2012; 32:3251-3258. PubMed
22843899.

Pakistan Journal of Medicine and Dentistry 2014, Vol. 3 (04) 82



