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Abstract: It is known that interleukin-18 (IL-18) is a proinflammatory cytokine
with dual effects on tumor development and progression. It can increase the
immune defense against tumor cells. Polymorphisms in the IL-18 genes are known
to influence both expression levels and may be associated with outcome of
cancers. This study was aimed to find out the possible association of IL-18
polymorphism at position –607 C/A (rs1946518) with breast cancer in a sample
of Iranian population. We investigated IL-18 rs1946518 polymorphism
on 72 breast cancer patients and 93 cancer free women. Genotyping was done
using amplification refractory mutation system-PCR (ARMS-PCR). We found
no significant differences between breast cancer patients and control subjects
regarding IL-18 rs1946518 polymorphism (χ2=1.78, p=0.411). In conclusion, our
finding showed that IL-18 rs1946518 polymorphism was not associated with breast
cancer in a sample of Iranian population.
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Introduction
Breast cancer is the most common malignancy among women throughout the
world and comprising 24.4% of all malignancies. It is a worldwide problem affecting
more than 1 million women annually (Harirchi et al., 2011). According to reports of
the Iranian Centre for the Prevention and Control of Disease; Ministry of Health
and Medical Education; cancer is the third cause of death in Iran after coronary
heart disease and accidents. Based on this report, breast cancer is the most
prevalent cancer among Iranian women and accounts for 21.4% of all malignancies.
Breast cancer mainly affects Iranian women about a decade earlier than western
countries (Kolahdoozan et al., 2010).
Although the etiology of breast cancer is very complex, but some potential risk
factors may contribute to the onset of breast cancer such as genetic, endocrine
and environmental factors. In recent years, genetic polymorphisms are increasingly
recognized as major contributors to breast cancer risk (De Vivo et al., 2003; Zhao
et al., 2012).
IL-18, a member of the IL-1 family, can activate immune cells with or without
IL-12 (Srivastava et al., 2010). IL-18 can regulate both innate and adaptive immune
responses through its effects on natural killer (NK) cells, monocytes, dendritic
cells, T cells, and B cells (Srivastava et al., 2010). It can increase the immune
defense against tumor cells via activating and inducing the production of IFN-γ and
thus has a key role in Th1 response (Gunel et al., 2002). It has been shown that
IL-18 has an important role in tumor progression. In various cancers, IL-18
expression and serum level have been shown to increase in the blood of metastatic
patients compared to patients without metastasis and healthy controls
(Park et al., 2007).
The IL-18 gene is located on chromosome 11 (11q22.2–22.3), and contains many
polymorphism, especially in the promoter region (Smith and Humphries, 2009).
Two polymorphisms in promoter region at positions –137 G/C and –607 C/A
of IL-18 have been reported to affect their expression at transcription level
(Giedraitis et al., 2001). To the best of our knowledge, the association of IL-18 gene
polymorphisms with breast cancer is small and not fully recognized. The present
study is aimed to determine the possible association between IL-18 –607 C/A
gene polymorphism and breast cancer in a sample of Iranian population.
Material and Methods
This case-control study was done on 72 patients with breast cancer (ages; 44.8 ±
11.6 years) and 93 cancer free healthy women (ages; 37.6 ± 15.2 years). The project
was approved by the local ethics committee of the Zahedan University of Medical
Sciences. The diagnosis of cancer was confirmed by histopathological analysis. Blood
samples were collected in Na-EDTA tubes from patients and healthy controls and
stored at –20 °C until DNA extraction. Genomic DNA extraction from blood
samples was carried out as described previously (Hashemi et al., 2010).
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Table 1 – Primers used for polymorphism determination
Primer

Sequence (5’3’)

Tm (ºC)

Forward outer primer

CCTACAATGTTACAACACTTAAAAT

53

Reverse outer primer

ATAAGCCCTAAATATATGTATCCTTA

53

Forward inner primer

GATACCATCATTAGAATTTTGTG

53

Reverse inner primer

GCAGAAAGTGTAAAAATTATCAA

53

Genotyping of IL-18 –607 C/A polymorphism was performed by using tetra-primer
amplification refractory mutation system (T-ARMS) as described previously (Taheri
et al., 2012). The primers used are shown in Table 1. Polymerase chain reaction (PCR)
was performed using commercially available PCR premix (AccuPower PCR PreMix,
BIONEER, Daejeon, South Korea) according to the manufacturer procedure. Into a
0.2-ml PCR tube containing the AccuPower PCR PreMix, 1 μl template DNA
(~100 ng/μl), 1 μl of each primer (10 μM) and 15 μl DNase-free water were added.
The PCR condition was as follows: initial denaturation at 95 °C for 5 min followed
by 30 cycles, consisting of denaturation at 95 °C for 30 s, annealing at 54 °C for 20 s,
and extension at 72 °C for 30 s with a final extension at 72 °C for 10 min. The PCR
products were analyzed by electrophoresis on a 2% agarose gel containing 0.5 µg/ml
ethidium bromide and visualized under ultraviolet light. Product sizes were: 208 bp
for the C allele, 278 bp for the A allele and 440 bp for control band.
The statistical analysis was done using the SPSS 18.0 software. The associations
between genotypes of IL-18 and breast cancer was estimated by computing the
odds ratio (OR) and 95% confidence intervals (95% CI) from logistic regression
analyses.
Results
The distributions of allele and genotype frequencies of –607 C/A polymorphism of
IL-18 in patient and control groups are shown in Table 2. The results showed that
the frequency of homozygous CC, heterozygous CA, and homozygous AA in breast
cancer patients were 40.3%, 44.4%, and 15.3%, respectively. The frequency
of CA –607 polymorphism in healthy individuals was 43% for CC, 48.4% for CA,
and 8.6% for AA. There was no significant difference in –607 C/A polymorphism
of IL-18 among breast cancer patients and normal subjects (p=0.411).
As shown in Table 2 in the patient group, C allele frequency was 62.5% and
the A allele frequency was 37.5%, and in the control group the frequencies were
67.2% for C allele and 32.8% for A allele. The allele frequency was not significantly
different between controls and patients (p>0.05). The IL-18 –607 C/A genotypes
polymorphism in case and control groups was consistent with Hardy-Weinberg
equilibrium.
The – 607 C/A Polymorphism of IL-18 Gene in Breast Cancer
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Table 2 – The genotypes and allele distribution of IL-18 polymorphism in
case and control groups
Polymorphism BC patients
n (%)

Normal
n (%)

OR
(95% CI)

p

aOR
(95% CI)

p

Genotypes
CC

29 (40.3)

40 (43)

CA

32 (44.4)

45 (48.4) 1.29 (0.83–2.01)

AA

11 (15.3)

   8 (8.6)

C

90 (62.5)

125 (67.2)

A

54 (37.5)

1.00

1.09 (0.53–2.19)

1.00
0.257 1.40 (0.88–2.23)

0.155

0.813 1.05 (0.51–2.19)

0.888

Alleles

aadjusted

61 (32.8) 0.09 (0.66–1.22)

0.532

for age

Discussion
Breast cancer is one of the most common malignancies among women worldwide;
etiology of breast cancer is extremely complex and appears to involve various
genetic, endocrine and external environmental factors (Snousi et al., 2010). Genetic
alterations, such as single nucleotide polymorphisms have also been reported to be
one of major factor to breast cancer risk (Zhao et al., 2012).
In the present study we attempted to determine the impact of IL-18 –607 C/A
polymorphism on the susceptibility of breast cancer in our population.We found no
association between IL-18 –607 C/A polymorphism and susceptibility to breast cancer.
It has been reported that IL-18 levels may be used as a serum marker for
monitoring the clinical course of patients with hematologic malignancies and
gastric carcinoma. Gunel et al. (2002) have shown that serum levels of IL-18 were
significantly higher in the metastatic patients than the nonmetastatic patients.
They concluded that IL-18 levels can be valuable markers in monitoring metastatic
breast carcinoma patients (Gunel et al., 2002). In addition to its confirmed role
in breast cancer metastasis, IL-18 was shown to contribute to doxorubicin
resistance. Because of its dual roles in both drug resistance and tumor metastasis,
IL-18 may denote a useful drug target for breast cancer therapy (Yao et al., 2011).
IL-18, a novel immunoregulatory cytokine, in synergy with IL-12, by up regulating
of IFN-γ has a key role in Th1 response. It has dual effect on cancer; ex part it
has anti-tumor activities that are mediated by increasing of NK cell activity and
induction of apoptosis in tumor cells (Srabovic et al., 2011). Besides, IL-18 has also
been found to promote tumor progression (Park et al., 2007). Increased levels of
IL-18 have been detected in various cancers. Besides, elevated IL-18 expression has
been associated with tumor growth and metastasis in breast cancer (Gunel et al.,
2002; Srabovic et al., 2011).
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It is being thought that two SNPs in the promoter region of the IL-18 gene
regulated the expression of gene at the transcriptional level and changed the
production level of IL-18 (Giedraitis et al., 2001).
Many studies have shown the role of this polymorphism as a risk factor for
susceptibility to cancer. Nikiteas et al. (2007) in a study on patients with colorectal
cancer (CRC) found that IL-18 polymorphism at position –607 C/A is a risk factor.
Their results revealed that AC heterozygotes seem to have an increased risk for
CRC, while homozygotes for the high expression C allele are more protected
against this malignancy (Nikiteas et al., 2007), which is accordance to Farjadfar et
al. (2009) findings. In contrast to this finding Vairaktaris et al. (2007) showed that
IL-18 does not seem to contribute to oncogenesis in the oral cavity. There are a
few studies about the role of IL-18 in breast cancer. In accordance to our finding,
Khalili-Azad et al. (2009) demonstrated that there was no significant association
between genotype frequencies at position –607 C/A and breast cancer or its
clinicopathological parameters.
In conclusion, our finding does not support an association between IL-18 –670 C/A
and risk of breast cancer in our population. Larger studies with different ethnicity are
required to validate our findings.
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