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Abstract Oral cancer is a multifactorial disease process and involves complex

interactions between gene to gene and gene to environmental factors. Interleukin 8

(IL-8), a pro-inflammatory cytokine, having angiogenic activity with elevated

expression in tumor cells, is reported to play an essential role in oral cancer

development. This study was conducted with the aim to investigate the role of IL-8

(-A251T) gene polymorphism in susceptibility, progression, and self-reporting pain

in oral cancer. The single nucleotide polymorphisms of the IL-8 (-A251T) gene

were screened in 300 patients with oral cancer and 300 healthy controls, by poly-

merase chain reaction-restriction fragment length polymorphism. Genotype and

allele frequencies were evaluated by chi-square test and odds ratio (OR) with 95%

confidence intervals (CIs) were used to evaluate the strength of associations. The

results of the study demonstrated that IL-8 (-A251T) gene polymorphism was

significantly associated with susceptibility of oral cancer, whereas its correlation

with clinico-pathological status or pain due to oral cancer could not be established.

The AT heterozygous (OR 5.31; CI 3.38–8.34; p 0.0001) and AA homozygous (OR

2.89; CI 1.76–4.75; p 0.0001) had a greater risk for oral cancer compared to TT

homozygous. Furthermore, significantly increased values of A allele frequencies

compared to T allele were observed in all patients (OR 1.56; CI 1.24–1.96;

p 0.0002). Tobacco chewing and smoking were also found to influence the devel-

opment of oral cancer and increased the incidence of pain in oral cancer patients.
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The findings of this study suggest that the IL-8 (-A251T) gene polymorphism may

be associated with increased risk of oral cancer.
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Introduction

Oral cancer is a frequently encountered malignant cancer in the head and neck

region. It is the eight most common type of human malignancies worldwide, with

more than 4,260,000 reported cases and *128,000 deaths every year (Mallath et al.

2014). In India, the incidence of oral cancer, according to available data, is about 1

million with 600,000–700,000 deaths reported per annum (Mallath et al. 2014). This

malignancy is predominant in Indian males (Srivastava et al. 2010). Patients

diagnosed with oral cancer have a particularly low 5-year survival rate due to the

compounding factors of late detection and lack of effective therapies according to

the ‘‘American Cancer Society’’ and the ‘‘Online Facts Page of The Oral Cancer

Foundation.’’ Besides high mortality, oral cancer is often associated with difficulty

in eating, speech impairment, and general psychological distress (Srivastava et al.

2010). Oral cancer has multistep progression which is influenced by several

environmental factors, such as tobacco chewing, smoking, alcohol consumption,

and alteration in genes, such as genetic tumor suppressor genes and oncogenes (Liu

et al. 2012; Nagaraj et al. 2006). Several studies have observed that the common

polymorphisms in angiogenesis, inflammation, and thrombosis-related genes are

associated with increased risk for oral cancer as well as cancer-related pain (Dikshit

et al. 2012; Reyes-Gibby et al. 2007, 2009).

IL-8 is a member of the chemokine family and is produced by a wide range of

cell types like macrophages, neutrophils, epithelial cells, and endothelial cells

(Watkins et al. 1995). The IL-8 gene is located on chromosome 4q13-3 at a

proximal promoter region (Watkins et al. 1994). IL-8, one of key members of the

human a-chemokine subfamily, has been associated with a wide variety of

processes, including angiogenesis, tumorigenesis, adhesion, or metastasis of cancer

(Li et al. 2009; Shimizu et al. 2008). Some previous studies have reported that the

IL-8 (-251)A/T promoter gene polymorphism has significant influence on IL-8

production and is associated with higher risk of oral, prostate, breast, and colorectal

cancers (Shimizu et al. 2008; Xue et al. 2012; Wang et al. 2013; McCarron et al.

2002). The frequency of mutant A allele ranges between 18 and 25% in Asians and

Europeans (Landi et al. 2003; Savage et al. 2004; Huang et al. 2011). The increased

levels of IL-8 have also been found in oral squamous cell carcinoma (OSCC) and

ovarian cancers (Savage et al. 2004).

Cytokines have been reported to play a significant role in the pathogenesis of

cancer-associated pain (Watanabe et al. 2002; Lokshin et al. 2006). Cytokines are

released by activated glial cells in response to any inflammatory process or tissue

damage (as in cancer). These cytokines have been reported to cause alterations in

perception of cancer pain, either by modified activity of nociceptors or due to hyper-

excitability of pain transmitting neurons (Reyes-Gibby et al. 2009; Oh et al. 2001).
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Therefore, we carried out the present study to evaluate the association of IL-8

(-251A/T) gene polymorphism with risk for oral cancer and its correlation with

oral cancer pain.

Materials and Methods

Subjects

This case–control study included 300 diagnosed, previously treated/untreated and

confirmed (histological/pathological) oral cancer patients with/without pain, who

registered at the department of Surgical Oncology, King George’s Medical

University, Lucknow. The control group comprised 300 healthy volunteers who

either visited with patients or reported for the general health checkup to our medical

university. This study was approved by Institutional Ethical Committee and an

informed, written consent, to participate in the study, was obtained from each

individual. The clinical information, including age, sex, tobacco chewing, smoking,

alcohol consumption and TNM stage, was obtained from patients’ medical charts.

‘‘Self-Reported Pain’’ during the past week was assessed using an 11-point numeric

scale (0, ‘‘no pain’’ and 10, ‘‘worst pain’’), whereas visual analog scale (VAS) was

used for pain assessment.

Sample Collection and Genomic DNA Extraction

Blood samples were collected in EDTA tubes and genomic DNA was extracted

from blood samples using the salting out method (Miller et al. 1988). The DNA was

stored at -80�C, until analyzed.

Fig. 1 IL-8 -251 allele typing PCR-amplified product was 173 bp. Lane 1 DNA ladder (100 bp), Lane 4,
8 homozygous (AA), Lane 2, 5, 10 homozygous (TT), and Lane 3, 6, 7, 9 heterozygous (AT) genotypes
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Genotyping of Cytokine Gene Polymorphism

Genotyping of the IL-8 (-A251T) gene polymorphisms was performed by PCR–

RFLP. The polymorphism -A251T was typed by using the primer pair F-50-CCA
TCA TGA TAG CAT CTG TA-30 and R-50-CCA CAA TTT GGT GAA TTA TTA

A-30. The PCR was carried out in a volume of 20 ll, consisting 40 ng genomic

DNA. PCR reaction buffer contained 10 pmol/primers at concentration of 1X, 1X

Table 1 Demographic distribution of the oral cancer patients and controls

Oral cancer patients Control OR, CI, and p-value

Age 47.67 ± 12.67 43.03 ± 8.49 0.001*

Gender

Male 202 (67.3%) 193 (64.3%)

Female 98 (32.7%) 107 (35.7%) 0.491

Height 162.34 ± 5.97 163.25 ± 5.38 0.05

Weight 56.32 ± 8.62 58.03 ± 7.32 0.09

Smoking

Yes 94 (31.3%) 62 (20.7%) 1.75 (1.21–2.54), 0.03*

No 206 (68.7%) 238 (79.3)

Chewing status

Yes 182 (60.7%) 139 (46.3%) 1.79 (1.29–2.47), 0.001*

No 118 (39.3%) 161 (53.7%)

Alcohol history

Yes 44 (14.7%) 32 (10.7%) 1.43 (0.88–2.32), 0.15

No 256 (85.3%) 266 (89.3%)

Tumor stage

I ? II 193 (64.33%) – –

III ? IV 107 (35.66%)

Tumor T status

BT2 212 (70.67%) – –

[T2 88 (29.33%)

Lymph node status

N0 225 (75.0%) – –

N1 ? N2 75 (25.0%)

Metastasis

M0 296 (98.67%) – –

M1 4 (1.33%)

Pain status

Pain 125 (41.7%) – –

No pain 175 (58.3%)

OR odds ratio, CI confidence interval

* Significant
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PCR master mixture. PCR amplification was carried out by an initial denaturation at

94�C for 5 min, followed by 35 cycles at 94�C for 30 s, at 59�C for 45 s and at 72�C
for 30 s, with a final extension at 72�C for 7 min. After PCR, the product was

digested with 1 unit of AseI restriction enzyme, incubated overnight at 37�C and

yielded a product 152 ? 21 bp (-251A) and 173 bp (-251T). After complete

digestion, the fragments were resolved on a 2% agarose gel, stained with ethidium

bromide (Fig. 1).

Statistical Analysis

The allele and genotype frequencies of IL-8 (-A251T) gene polymorphisms were

compared between oral cancer patients and healthy controls, using the chi-square

test. All the demographic and clinical data of the groups concerning age, gender, use

of tobacco (either chewing or smoking), alcohol consumption, and clinico-

pathological status were analyzed by Fisher’s exact test. Odds ratios (ORs) with

95% confidence interval (CI) were calculated to estimate the strength of association

of IL-8 (-A251T) gene polymorphism to the risk of oral cancer. A p-value less than

0.05 was considered significant.

Results

The demographic profile included age, weight, height, gender, relative environ-

mental risk factors, and tumor staging which may contribute to the progression of

oral cancer. A total of 300 oral cancer patients [(Male = 202 (67.3%), Female = 98

(32.7%)] with mean age of 47.67 ± 12.67 years, height of 162.34 ± 5.97 cm, and

weight of 56.32 ± 8.62 kg, and 300 healthy volunteers [(Male = 193 (64.3%),

Female = 107 (35.7%)] with mean age of 43.03 ± 8.49 years, height of

163.25 ± 5.38 cm, and weight of 58.03 ± 7.32 kg were included in this study.

Table 2 Distribution of genotype and allele frequencies of IL-8 (-A251T) gene polymorphism in oral

cancer patients and control group

Oral cancer patients

n = 300 (%)

Control

n = 300 (%)

OR (95% CI) p-value

Genotype frequencies

AA 83 (27.7) 77 (25.7) 2.89 (1.76–4.75) 0.0001*

AT 111 (37.0) 189 (63.0) 5.31 (3.38–8.34) 0.0001*

TT 106 (35.3) 34 (11.3) 1.00 (Ref.) –

Allele frequencies

A 277 (46.2) 343 (57.2) 1.56 (1.24–1.96) 0.0002*

T 323 (53.8) 257 (42.8) 1.00 (Ref.) –

OR odds ratio, CI confidence interval, Ref. reference

* Significant
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The demographic profile of the oral cancer patients and controls is shown in

Table 1. In this study, we also observed the influence of tobacco smoking (31.3,

20.7%), chewing (60.7, 46.3%), and alcohol consumption (14.7, 10.0%) in oral

cancer patients and controls, respectively (Table 1). The tobacco smoking and

chewing were significantly associated (p\ 0.05), while alcohol consumption was

not associated with oral cancer susceptibility. Oral cancer patients had tumor stages

I, II, III, and IV of the disease in 8, 56.33, 33.33, and 2.33% cases, respectively. The

tumor T status (BT2: 70.67%, [T2: 29.33%), lymph node status (N0: 75% and

N1 ? N2: 25%), metastasis (M0: 98.67% and M1: 1.33%), and cell differentiated

grades (grade 1: 10.33% and [grade 1: 89.67%) were also analyzed. Pain was

present in 125 (41.7%) patients of oral cancer.

The genotype and allele frequencies of the IL-8 (-A251T) promoter region gene

polymorphism among the oral cancer patients and controls are shown in Table 2.

The frequencies of the AA, AT, and TT genotypes of IL-8 (-A251T) were 27.7,

37.0, and 35.3% in oral cancer, and 25.7, 63.0, and 11.3% in controls, respectively;

on the other hand, the allele frequencies of the A and T were 46.2, 53.8% in oral

cancer and 57.2, 42.8% in controls, respectively. There were significant differences

in the homozygous AA and homozygous TT genotype (OR 2.89; CI 1.76–4.75;

p 0.0001) and homozygous TT and heterozygous AT genotype (OR 5.31; CI

3.38–8.34; p 0.0001) among oral cancer patients and control group. The allele

frequencies of the IL-8 (-A251T) gene polymorphism were also significantly

correlated with oral cancer (OR 1.56; CI 1.24–1.96; p 0.0002).

Table 3 Distribution of gene frequencies of IL-8 (-A251T) gene polymorphism among tumor stage,

lymph node, and metastasis in oral cancer patients

Genotype frequencies Low risk High risk OR (95% CI) p-value

Stage I ? II

n = 193(%)

III ? IV

n = 107 (%)

AA 56 (29.0) 27 (25.2) 0.83 (0.45–1.52) 0.648

AT 70 (36.3) 41 (38.3) 1.01 (0.58–1.74) 0.982

TT 67 (34.7) 39 (36.5) 1.00 (Ref.)

Lymph node N0

n = 225 (%)

N1 ? N2

n = 75(%)

AA 64 (28.4) 19 (25.3) 1.10 (0.56–2.15) 0.625

AT 81 (36.0) 30 (40.0) 0.91 (0.46–1.80) 0.928

TT 80 (35.6) 26 (34.7) 1.00 (Ref.)

Metastasis M0

n = 296 (%)

M1

n = 4 (%)

AA 83 (28.0) 0 (0.00) 0.18 (0.01–3.48) 0.338

AT 110 (37.2) 1 (25.0) 0.31 (0.03–3.05) 0.581

TT 103 (34.8) 3 (75.0) 1.00 (Ref.)

OR odds ratio, CI confidence interval, Ref. reference
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We stratified the oral cancer patients into two categories: low-risk oral cancer and

high-risk oral cancer groups. Low-risk oral cancer group comprised stage I ? II,

BT2, N0, M0, and grade 1, and high-risk group comprised patients with stage

III ? IV,[T2, N1 ? N2, M1, and[grade 1. Low-risk oral cancer group was taken

as reference (Table 3). The frequencies of AA, AT, and TT genotypes were 29.0,

36.3, 34.7% in stage (I ? II), 28.4, 36.0, 35.6% in lymph node (N0) and 28.0, 37.2,

34.8 in metastasis (M0) in low-risk oral cancer group and were 25.2, 38.3, 36.5% in

stage (III ? IV), 25.3, 40.0, 34.7% in lymph node (N1 ? N2) and 0.0, 25.0, 75.0%

in metastasis (M1) in high-risk oral cancer group, respectively. The frequencies of

AA, AT and TT genotypes and A and T allele of the IL-8 (-A251T) did not show

significant difference among the two groups.

Associations between IL-8 (-A251T) gene polymorphism and oral cancer pain

are shown in Table 4. The frequencies of AA, AT, and TT genotypes of the IL-8

(-A251T) were 27.2, 40.8, 32.0% in patients with painful oral cancer, whereas these

were 28.0, 34.3, 37.7%, respectively, in patients with painless oral cancer. The

frequencies of A, T allele were 47.6, 52.4% in oral cancer with pain and 45.1, 54.9%

in oral cancer without pain. Hence, the frequencies of AA, AT, and TT genotypes

and A, T allele of the IL-8 (-A251T) were also not significantly associated with oral

cancer pain.

Associations between IL-8 (-A251T) promoter region genetic variations and

exposure to related environmental factors on oral cancer susceptibility are shown in

Table 5. There were significant differences in the homozygous AA and homozygous

TT genotype frequencies of the IL-8 (-A251T) gene polymorphism between oral

cancer patients and control groups in smokers (OR 4.63; CI 1.59–11.98; p 0.0057)

and tobacco chewers (OR 3.80; CI 1.79–8.07; p 0.0006), whereas allele frequencies

of the IL-8 (-A251T) gene polymorphism were also significantly correlated to

smoking (OR 1.98; CI 1.24–3.17; p 0.006) and tobacco chewing habit (OR 1.65; CI

1.21–2.26; p 0.0022). The homozygous TT and heterozygous AT genotypes were

also significantly different among smokers (OR 5.33; CI 1.937–14.684; p 0.001) and

tobacco chewers (OR 8.16; CI 4.09–16.28; p 0.0001). The frequencies of the AA,

AT, and TT genotypes and A, T allele of IL-8 (-A251T) were not significantly

associated with alcohol consumption (Table 5).

Table 4 Distribution of

genotype and allele frequencies

of IL-8 (-A251T) gene

polymorphism according to pain

in oral cancer patients

Ref. reference

Pain

Yes

n = 125 (%)

No

n = 175 (%)

p-value

Genotype frequencies

AA 34 (27.2) 49 (28.0) 0.763

AT 51 (40.8) 60 (34.3) 0.277

TT 40 (32.0) 66 (37.7) 1.00 (Ref.)

Allele frequencies

A 119 (47.6) 158 (45.1) 0.609

T 131 (52.4) 192 (54.9) 1.00 (Ref.)

Biochem Genet (2016) 54:95–106 101

123



T
a
b
le

5
D
is
tr
ib
u
ti
o
n
o
f
g
en
o
ty
p
e
an
d
al
le
le

fr
eq
u
en
ci
es

o
f
IL
-8

(-
A
2
5
1
T
)
g
en
e
p
o
ly
m
o
rp
h
is
m

in
o
ra
l
ca
n
ce
r
p
at
ie
n
ts
an
d
co
n
tr
o
l
g
ro
u
p
ac
co
rd
in
g
to

en
v
ir
o
n
m
en
ta
l
ri
sk

fa
ct
o
r

G
en
o
ty
p
e/

al
le
le

S
m
o
k
in
g

C
h
ew

in
g

A
lc
o
h
o
l

O
ra
l
ca
n
ce
r

(n
=

9
4
)

C
o
n
tr
o
l

(n
=

6
2
)

O
R
,
C
I
&

p
-v
al
u
e

O
ra
l
ca
n
ce
r

(n
=

1
8
2
)

C
o
n
tr
o
l

(n
=

1
4
1
)

O
R
,
C
I
&

p
-v
al
u
e

O
ra
l
ca
n
ce
r

(n
=

4
4
)

C
o
n
tr
o
l

(n
=

3
4
)

O
R
,
C
I
&

p
-

v
al
u
e

IL
-8

(-
A
2
5
1
T
)
p
o
ly
m
o
rp
h
is
m

A
A

3
3
(3
5
.1
)

2
7
(4
3
.5
)

4
.6
3
(1
.5
9
–
1
1
.9
8
),

0
.0
0
5
7
*

5
0
(2
7
.5
)

3
4
(2
4
.5
)

3
.7
8
(1
.7
9
–
8
.0
7
),

0
.0
0
0
6
*

1
7
(3
8
.6
)

1
2
(3
5
.3
)

2
.2
9
(0
.6
0
–
8
.7
9
),

0
.0
3
6
5
*

A
T

2
9
(3
0
.9
)

2
9
(4
6
.8
)

5
.3
3
(1
.9
4
–
1
4
.6
8
),

0
.0
0
1
*

6
5
(3
5
.7
)

9
5
(6
6
.9
)

8
.1
6
(4
.0
9
.–

1
6
.2
8
),
0
.0
0
0
1
*

1
4
(3
1
.8
)

1
8
(5
2
.9
)

4
.1
8

(1
.1
2
–
1
5
.6
6
),

0
.0
5
9

T
T

3
2
(3
4
.0
)

6
(9
.7
)

1
.0
0

6
7
(3
6
.8
)

1
2
(8
.6
)

1
.0
0

1
3
(2
9
.5
)

4
(1
1
.8
)

1
.0
0

A
9
5
(5
0
.5
)

8
3
(6
6
.9
)

1
.9
8
(1
.2
4
–
3
.1
7
),

0
.0
0
6
*

1
6
5
(4
5
.3
)

1
6
3
(5
7
.9
)

1
.6
5
(1
.2
1
–
2
.2
6
),

0
.0
0
2
2
*

4
8
(5
4
.6
)

4
2
(6
1
.8
)

1
.3
5
(0
.7
1
–
2
.5
7
),

0
.4
5
8

T
9
3
(4
9
.5
)

4
1
(3
3
.1
)

1
.0
0
(R
ef
.)

1
9
9
(5
4
.7
)

1
1
9
(4
2
.1
)

1
.0
0
(R
ef
.)

4
0
(4
5
.4
)

2
6
(3
8
.2
)

1
.0
0
(R
ef
.)

O
R
o
d
d
s
ra
ti
o
,
C
I
co
n
fi
d
en
ce

in
te
rv
al
,
R
ef
.
re
fe
re
n
ce

*
S
ig
n
ifi
ca
n
t

102 Biochem Genet (2016) 54:95–106

123



Discussion

IL-8, a pro-inflammatory cytokine produced by tumor cells, macrophages, and other

phagocytic cells, has been associated with various cancers due to its angiogenic

nature, resulting in angiogenesis, thrombophilia, tumor growth, and metastasis. It

also enhances cell proliferation and inhibits DNA repair, leading to DNA damage

(Shimizu et al. 2008; Bidwell et al. 1999; Kim et al. 2001). This cytokine also play a

crucial role in the cancer-related pain pathogenesis by modifying the function of

nociceptors (Reyes-Gibby et al. 2009). The genetic mutations in IL-8 gene may be

associated with over expression of IL-8 protein and increased susceptibility to and/

or modulation of the risk for oral cancer (Shimizu et al. 2008; Bidwell et al. 1999).

In present study, the IL-8 (-A251T) gene polymorphism was found significantly

associated with increased risk of oral cancer. The AA and AT genotype of IL-8

(-A251T) gene polymorphism was found to be significantly associated with

increased risk for oral cancer. Moreover, the -251A/A genotype also showed a high

risk for oral cancer. The findings of our study are supported by Wang et al. (2013)

and Gao et al. (2010), who suggested that the AA and AT genotypes of IL-8

promoter (-251A/T) gene polymorphism were associated with increased risk of oral

cancer. Some recent studies have reported the A allele of IL-8 promoter (-251)A/T

gene polymorphism to be associated with increase in production of IL-8 and

suggested that this may modulate the susceptibility to various malignancies in

humans, including oral cancer (Savage et al. 2004; Hull et al. 2000; Kietthubthew

et al. 2010; Lee et al. 2005). Contrary to our findings, some previous studies have

reported that the IL-8 (-A251T) gene polymorphism was not associated with some

cancers such as cervical cancer (Liu et al. 2012), colorectal cancers (Wang et al.

2012), gastric cancer (Savage et al. 2006), and lung cancer (Campa et al. 2005). We

did not find any correlation between IL-8 (-A251T) gene polymorphisms and

progression of oral cancer. Similarly, Liu et al. (2012) reported that the IL-8 gene

polymorphism was not significantly associated with progression of oral cancer (Liu

et al. 2012). Contrary to our results, Rafrafi et al. (2013) and Gu and Yang (2011)

found that the A allele of IL-8 (-A251T) gene polymorphism was significantly

associated with clinico-pathological status, including clinical stage, lymph node,

and metastasis of oral cancer.

It may be pointed out that, ours is the first study on the association of IL-8

(-A251T) gene polymorphism with oral cancer-related pain in north Indian

population. The actual molecular mechanism by which cytokines influence pain

has not yet been established. In the present study, IL-8 gene polymorphisms did not

influence the severity of oral cancer pain. Reyes-Gibby et al. (2007, 2009) observed

that the -251T/A genotype in the promoter of the IL-8 gene, associated with altered

gene expression, influences pain severity in cancer patients. Another study

suggested that cytokines, released during tissue damage or inflammation, change

the activity of nociceptors, contributing to pain hypersensitivity (Li et al. 2001). IL-

8 may produce enhanced sensitivity to pain through actions on cytokine receptors,

expressed by nociceptive neurons (Oh et al. 2001). Increased levels of IL-8 are

found in patients with chronic pain conditions such back pain, post-herpetic
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neuralgia, and unstable angina (Kotani et al. 2004). The -251A allele has been

reported to be associated with increased IL-8 levels and with severe pain in

colorectal adenoma, gastric cancer, and NSCLC (Wang et al. 2012; Gunter et al.

2006). The present study suggests that inflammation-related gene polymorphism

does not modulate the severity of oral cancer pain.

In our study, we also explored the correlation of cytokine gene polymorphism in

oral cancer patients and controls, with environmental risk factors. The betel

chewing, smoking, and alcohol consumptions are well-established factors associated

with the risk of oral cancer (Liu et al. 2012). We observed a strong association of

AT and AA genotype of IL-8 (-A251T) with increased risk of oral cancer as

compared with controls, in smokers and tobacco chewers. The A allele of IL-8

(-A251T) was also associated with an increased risk of oral cancer in smokers and

tobacco chewers. Cheng et al. (2000) observed that the consumption of tobacco and

betel nut can initiate the production of IL-8 in oral cancer patients. The betel nut

may increase the production of c-fos and c-jun proto-oncogene protein levels,

whereas tobacco increases nuclear HIF-1a protein level in oral cancer (Lin et al.

2008).

Conclusion

The present study examined the possible association between oral cancer risk and

polymorphism of IL-8 (-A251T) gene. The results indicated that the homozygous

AA and heterozygous AT genotype of IL-8 (-A251T) gene are significantly

associated with increased risk of oral cancer. The A allele of IL-8 -251

polymorphism is also associated with increased risk for oral cancer. This may be

due to the higher expression levels of IL-8 protein. In smokers and tobacco chewers,

the genotype of IL-8 (-A251T) gene was associated with increased risk of oral

cancer. Our results did not indicate any significant correlation between IL-8

(-A251T) gene polymorphisms and the occurrence of pain in oral cancer patients.

There was no correlation between this polymorphism and clinico-pathological status

of oral cancer or its associated pain. The results of this study suggest that the IL-8

gene may contribute to an inherited predisposition to oral cancer.
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