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ABSTRACT

Cytokines are factors that are known to have both tumor-promoting and inhibitory
effects on breast cancer growth depending on their relative concentrations and the
presence of other modulating factors. Genetic polymorphisms of cytokine-encoding
genes are known to predispose to malignant disease. Interleukins -10 and -6 are
crucially involved in breast carcinogenesis. The aim of this study is to evaluate the
role of IL-6 and IL-10 genes polymorphisms in the pathogenesis of breast cancer in
a case — control study of 80 females with breast cancer and 80 healthy females as
controls. Patients and controls underwent a clinical examination and finally, one ml
blood samples were withdrawn from all cases into tubes containing EDTA as an
anticoagulant for analysis of IL-6 and IL-10 genotypes. There were significant
association between C allele of the G—174 C promoter single nucleotide
polymorphism (SNP) in the IL-6 gene and breast cancer (p = 0.02). But, there were
no significant difference in IL-10 1082G—A genotypes frequency in breast cancer
when compared with normal individuals (p = 0.99). It's concluded that the CC
genotype and C allele of the G—174 C in the IL-6 gene were associated with breast
cancer in Egyptian women.
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INTRODUCTION processes such as inflammation, bone
metabolism, synthesis of C-reactive

Breast cancer is the most protein, and carcinogenesis’. IL-6 has
common malignancy threatening the also been shown to inhibit the growth
health and life of women and its of various breast cancer cell lines®,
incidence has increased in both shows ~antiadhesive effects’, and
developed and developing countries'. modulates  the  estrogen  and
Biologic mechanisms leading to the progesterone receptors content of
development of breast cancer are not these cells®. IL-6 is thought to increase
clearly understood, but the role of the activity of the 17-hydroxysteroid
cytokines in cancer immunity and dehydrogenase, ~ which  converts
carcinogenesis has been  well estrone to estradiol, a process that may
established?. contribute to the increased
Cytokine involved in different concentration of estrogen around
physiologic and  pathophysiologic breast tumors. Furthermore, IL-6 has
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been shown to be involved in
intercellular signaling  between
mesenchyme and breast cancer
epithelium. These findings from in
vitro studies extend to human breast
cancer as elevated serum IL-6 levels
were found to be independent
prognosticators’?®.

The human IL-6 gene (IL6) is
mapped to chromosome 7p21-24 with
an upstream promoter containing 303
bp’. The common 174 G/C IL6
polymorphism has also been shown to
influence in vivo protein expression
by reducing transcription rates'.

The data on the 174 G/C IL6
polymorphism in breast cancer are
controversial'’  reported that the
presence of the IL6 polymorphism
was associated with an improved
outcome in high-risk breast cancer,
whereas'? showed that the IL6
polymorphism was predictive of an
aggressive breast cancer phenotype.

As a multifunctional  Th2-
cytokine with both
immunosuppressive and
antiangiogenic functions, interleukin-
10 (IL-10) may have both tumor-
promoting and  tumor-inhibiting
properties”. Other data suggest that
polymorphic  variations in  the
promoter sequences of IL-10 gene
may influence the gene expression'*
and consequently play a certain role in
susceptibility and clinical course of
breast cancer.

IL-10 is an important
immunoregulatory cytokine mainly
produced by activated T cells,
monocytes, B cells and thymocytes.
As an immune response modulator,
IL-10 can both stimulate and suppress
the immune response'. Numerous
studies have shown that IL-10 may be

involved in the pathogenesis of
cancer, but the results were
inconsistent. On one hand, increased
serum IL-10 levels could facilitate
development of cancer by suppressing
expression of MHC class I and II
antigens'® and preventing tumor
antigen presentation to CD8-cytotoxic
T lymphocytes. On the other hand,
antiangiogenic effects of IL-10 are
supposed to play a protective and
preventive role against tumor. The
gene encoding IL-10 is located on
human chromosome 1q31-1g32, and
is composed of five exons and four
introns'”.

Although several studies have
shown the possible involvement of IL-
10 in the pathogenesis of breast
cancer, as well as its association with
prognosis  in  different  ethnic
populations, the results were not all
consistent'®. Furthermore, little is
known about the effect of these
polymorphisms on the risk of beast
cancer in the Egyptian population.
The goal of this study was to evaluate
whether IL-6 and IL-10 gene
polymorphisms were associated with
breast cancer in Egyptian women.

SUBJECTS & METHODS

The present study included 80
women attended General Surgery
Department, Mansoura University
Hospital as breast cancer cases. After
histopathologic  diagnosis (FNAC,
Trucut or Frozen section), the patients
were subjected for either breast
conservative surgery with axillary
dissection or modified radical
mastectomy depending upon tumor
size and nuclear grading. Clinical
tumor staging, lymph node
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involvement status, tumor size and
demographic information including
ages of menarche and menopause
were derived from their charts,
estrogen and progesterone receptors
staining by immunohistochemistry.
Also, 80 women who were clinically
free from any malignancy or breast
masses and age matched with cases
were served as a control group, this
group was selected from women
attended General Surgery
Departments, Mansoura University
Hospital to undergo minor surgical
operations unrelated to Oncology or
Endocrinology. Written  informed
consents from patients and controls
were obtained

Methods:

1-DNA extraction, PCR for IL-6
MG—>A)  and  (IL-10'"G—A)
polymorphisms:

One mL venous blood samples
were collected from each subject in a
polyethylene tubes containing EDTA
as an anticoagulant and stored at- 30°
C until the subsequent use for DNA
isolation and utilization for detection
of IL-6"*G—A and IL-10""¥G—A
polymorphisms. Genomic DNA was
extracted from peripheral blood using
E.Z.N.A. Blood DNA Kits (purchased
from Omega Bio-Tek,Inc., USA). (IL-
6'7*G—C) and (IL-10""G—A)
genes polymorphism were analyzed
using a multiplex allele specific PCR
amplification. Each PCR was
performed with 300 ng of DNA, 200
mmol/L of each dNTP, 500 nmol/L of
each primer and 2.5 units of Taq DNA
polymerase (Amplitaq gold, Perkin
Elmer cetus, Norwalk, Conn, USA).
For evaluation of IL-6"7*G—C
polymorphism, the polymorphic site
was amplified with primers: Forward

(F) (5-GAGCTTCTCTTTCGTTCC-

3", Reverse (R1) (5'-
CCCTAGTTGTGTCTTGCC3")
specific for G or Reverse (R2) (5'-
CCCTAGTTGTGTCTTGCG3')

specific for CY. For PCR, the
following procedure was used: 30
cycles were performed as follows; 94
°C for 30 seconds, 54 °C for 60
seconds and 72 °C for 60 seconds.
The PCR amplification was completed
by a final extension at 72 °C for 7
minutes. The amplification yields a
product 234 bp. when electrophoresed
on 3 % agarose and stained with
ethidium bromide, and visualized
under UV light. For evaluation of IL-
10""G—A  polymorphism,  the
polymorphic site was amplified with
primers: Forward (F) (5'-
AGCAACACTCCTCGTCGCAAC-
3", Reverse (R1) (5'-
CCTATCCCTACTTCCCCC-3")
specific for G or Reverse (R2) (5'-
CCTATCCCTACTTCCCCT-3")
specific for A¥. For PCR, the
following procedure was used: 30
cycles of 94 °C for 30 seconds, 60 °C
for 60 seconds and 72 °C for 60
seconds. The PCR amplification was
completed by a final extension at 72
°C for 6 minutes. The amplification
yields a product 179 bp when
electrophoresed on 3 % agarose and
stained with ethidium bromide, and
visualized under UV light. (Fig 1 & 2)

2- Immunohistochemistry of
Estrogen & progesterone
Receptors:

It is performed by using the
avidin biotin complex utilizing DAB
as chromogen. (Dako Denmark A/S,
Produktionsvej 42, DK-2600
Glostrup, Denmark) (Fig 3 & 4).
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Primary Antibodies: (Purchased from
Dako Denmark A/S, Denmark).
DAKO Monoclonal Mouse Anti-
Human Estrogen Receptor, Clone 1D5
(Anti-ER, 1D5) is intended to identify
an epitope located on the N-terminal
domain of the estrogen receptor.
DAKO Monoclonal Mouse Anti-
Human Progesterone Receptor, clone
PgR 636 (Anti-PR, PgR 636) is
intended for the detection of
progesterone  receptor.  Standard
immunoperoxidase kits
(DAKOLSAB® kits) were supplied
by Dako Denmark A/S (Denmark).
The staining procedure was performed
after Kiernan®' and the instructions of
kit's manufacturers. Brown deposits at
sites of specific receptors (antigens)
indicated a positive reaction.
Statistical analysis:

Data were analyzed using SPSS
statistical ~ package version 17.
Variables were presented as number
and percent. Chi square test was used
for comparison between groups.
Student t-test was used for
quantitative data (mean =+ SD) to
compare any variable against control
group. P<0.05 was considered
statistically significant.

RESULTS

The demographics of cases and
control enrolled in this study
regarding age of menarche and
menopausal status in both groups,
Also, tumor characters including ER
and PR expression, LN involvement,
and tumor size and grade are
summarized in Table (1). There were
statistically significant decrease in
the age of menarche in the patients
with breast cancer when compared

with normal individuals but no
significant difference in menopausal
status between the studied groups (p
=0.02, p > 0.05 respectively).

The result of PCR determination
of IL-6""*G—C genotypes  in the
studied groups, shown in table (2),
revealed significant association in CC
genotype frequency in patients with
breast cancer when compared with
normal individuals (p = 0.01). Also,
there were significant association in C
allele frequency in patients with
breast cancer when compared with
normal individuals (p = 0.01).

The Analysis of association
between IL-6"7*G—C genotypes and
clinicopathological features of breast
cancer patients, presented in Table
(3), revealed no association between
IL-6"*G—C genotypes and ER
expression, PR expression, tumor size,
and grade of the tumor. LN
involvement was significantly higher
in patients with breast cancer who are
carriers of CC genotype when
compared with patients with breast
cancer who are carriers of GG and GC
genotypes (p =0.01).

The result of PCR determination
of IL-10""G—A genotypes in the
studied groups revealed that, there
was no significant difference in IL-
101" G—>A  genotypes  frequency
(GG, GA and AA) in patients with
breast cancer when compared with
normal individuals (p = 0.99) as
shown in Table (4).

The Analysis of association
between IL-10""2G—A genotypes
and clinicopathological features of
breast cancer patients, shown in Table
(5), revealed no association between
IL-10""G—A genotypes and ER
expression, PR expression, LN
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involvement, and grade of the tumor. genotype when compared with
Increase in the tumor size was patients with breast cancer who are
significantly higher in patients with carriers of AG and GG genotypes (p =
breast cancer, who are carriers of AA 0.03).

Figure (1): PCR amplification for IL-6 at -174(G—C) polymorphisms using SSP for
G allele (above) and C allele (below). lane M: DNA size marker, lanes 1, 3, 6, 7
(+ve for G and C giving G/C genotype), lane 2, 4 (+ve for G and -ve for A giving
G/G genotype) and lanes 5 (+ve for C and -ve for G giving C/C genotype), band
size: 234 bp.
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Figure (2): PCR amplification for IL-10 -1082(G—A) polymorphism using SSP for
G allele (above) and A allele (below). Lane M: DNA size marker, lanes 1, 3, 4 (+ve
for G and A giving G/A genotype), lane 5, 7 (+ve for G and -ve for A giving G/G
genotype) and lanes 2, 6 (+ve for A and -ve for G giving A/A genotype), band
size:179 bp.
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Figure (3): Immunohistochemical staining of breast tissue. Negative nuclear
reaction (left) and positive nuclear reaction (right) for estrogen receptors in breast
cancer cells (400X)

Figure (4): Immunohistochemical staining of breast tissue. Negative nuclear
reaction (left) and positive nuclear reaction (right) for progesterone receptors in
breast cancer cells (400X)
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Table (1): Clinical data of patients with breast cancer and healthy controls.

Variable Patients, no. Control, no. P- value
(Y0) (%)
N=280 N=80
1-Age of menarche 123+2.1 13.1+23 P=0.02
2-Menopausal status P=0.73
a- Premenopausal. 24 (30%) 27 (33.75%) P=0.83
b- Postmenopausal. 56 (70%) 53 (66.25%)

3-ER expression.

a- Positive

b- Negative
4-PR expression.

a-Positive

b-Negative

5-LN involvement

43 (53.75%)
37 (26.25%)

47 (58.75%)
33 (31.25%)

a-Positive 50 (62. 5%)

b-Negative 30 (37.5%)
6-Tumor size

a-<2cm 40 (50%)

b-2-5 cm 26 (32.5)

c->5cm 14 (17.5)
7- Grade

a- grade | 30 (37.5%)

b- grade 11 43 (53.75%)

c- grade 11 7 (8.75%)

Table (2): Frequencies of IL-6""*G—C genotypes and allelic polymorphisms
among different studied groups.

Genotypes Breast cancer Control Significance
N=80 N=80

GG 24 (30%) 14 (17.5%) P=0.29

GC 46 (57.5%) 34 (42.5%) P=0.26

CcC 10 (12.5%) 32 (40%) P=0.01

G allele 94 (58.75%) 62 (38.75%) P=0.01

C allele 66 (41.25%) 98 (61.25%) P=0.01
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Table (3): Genotype Frequencies of IL-6"°G—C and clinicopathological
features of breast cancer patients.

Clinicopathological GG GC CC x? P
features, No N=14 N=34 N=32
1-ER expression.
a- Positive (n=43) 6 (14 %) 16 (37%) 21 (49%) 3.09 | P=0.21
b- Negative (n=37) 8 (21.6%) 18 (48.6%) 11 (29.7%)
2-PR expression. 0.83 P=0.65
a-Positive (n=47) 9 (19.1%) 18 (37.5%) 20 (41.6%)
b-Negative (n=33) 5(15.1%) 16 (48.5%) 12 (36.4%)
3-LN involvement 8.00 P=0.01
a-Positive n=50 7 (14%) 17 (34 %) 26 (52%)
b-Negative n=30 7 (23.3%) 17 (56.7%) 6 (20%)
4-Tumor size 0.47 P=0.97
a- <2 cm (n=40) 8 (20%) 16 (40%) 16 (40%)
b-2-5 cm (n=26) 4 (15.4%) 12 (46.2%) 10 (38.5%)
c- > Scm (n=14) 2 (14.3%) | 6 (42.9%) 6 (42.9%) 0.32 | P=0.98
5- Grade
a- grade I (n=30) 6 (20%) 13 (43.3%) 11 (36.7%)
b- grade II (n=43) 7 (16.3%) 18 (41.9%) 18 (41.9%)
c- grade III (n=7) 1(14.3%) | 3 (42.9%) 3 (42.9%)

Table (4): Frequencies of IL-10'">G—A genotypes and allelic polymorphisms
among different studied groups.

Control Breast cancer Significance
N=80 N=80 P-value

GG 16 (20%) 17 (21.25%) P=0.96

GA 50 (62.5%) 47 (58.75%) P=0.82

AA 14 (17.5%) 16 (20%) P=0.98

G allele 82 (51.25%) 81 (50.6%) P=0.93

A allele 78 (48.75%) 79 (49.4%) P=0.93
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Table (5): Genotype frequencies of IL-10'"’G—A and clinicopathological
features of breast cancer patients.

As prophylactic interventions in
order to reduce breast cancer risk
have gained rising popularity, the
clinical importance of breast cancer
risk assessment has increased
dramatically**, Testing of
mutations and polymorphisms in
candidate genes of breast cancer has
been proposed as a powerful tool in
assessing an unaffected woman’s
personal risk for disease®*°,

Although numerous genetic
association studies dealing with
breast cancer have been published,
few candidate genes for this disease
have been established. Cytokines in
general are thought to be involved in
numerous physiologic and pathologic

Clinicopathological GG GA AA X2 P
features, (No = 80) N=17 N=47 N=16
1-ER expression.
a- Positive (n = 43) 9 (21 %) 25 (56 %) 9 (21%) 0.05 | P=0.97
b- Negative (n =37) 8 (21.6 %) 22 (59.5%) 7 (19%)
2-PR expression. 1.5 P=047
a-Positive (n = 47) 8 (17%) 30 (63.8%) 9 (19.1%)
b-Negative (n =33) 9 (27.3%) 17 (51.5%) 7 (21.2%) 047 | P=0.78
3-LN involvement
a-Positive (n = 50) 11 (22%) 28 (56%) 11 (22%) 102 | P=0.03
b-Negative (n = 30) 6 (20%) 19 (63.3%) 5 (16.7%)
4-Tumor size
a- <2 cm (n=40) 3 (7.5%) 26 (65%) 11 (27.5%) 1.42 | P=0.84
b-2-5 cm (n = 26) 9 (34.6%) 13 (50%) 4 (15.4%)
c->5cm (n = 14) 5 (35.7%) 8 (57.1%) 1(7.1%)
5- Grade
a- grade [ (n =30) 5(16.7%) 18 (60%) 7 (23.3%)
b- grade II (n =43) 11 (25.6%) 24 (55.8%) 8 (18.6%)
c- grade Il (n=7) 1 (14.3%) 5 (71.4%) 1 (14.3%)
DISCUSSION conditions. Among cytokines, IL-6

probably seems to play the most

important role in breast
carcinogenesis®’.
A proinflammatory

multifunctional interleukin-6 is a key
cytokine in the humoral immune
response involving the activation of
B cells”. The -174G/CIL-6
polymorphism has been reported to
influence plasma concentrations of
the corresponding cytokine in
response to different inflammatory
stimuli. In this connection it has been
studied for associations with many
inflammatory and neoplastic
diseases.  Several  investigators
observed significant racial, ethnical
and populational difference in the
frequencies of the —174G/C-alleles,
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underlying the importance of a local
reference population when
evaluating the clinical relevance of
this polymorphism®. To the best of
our knowledge, this is a first report
on the IL-6 —174G/C polymorphism
in the Egyptian population.

With respect to the -174 G/C
IL6  polymorphism, this study
provides data with respect to a
significant association between the
IL6 polymorphism CC genotype, C
allele, and breast cancer.

As previously published for
other malignancies®, the -174 G/C
IL6  polymorphism  likely is
important for carcinogenesis. The -
174 G/C 1IL6 polymorphism is
known to reduce gene transcription
rate subsequently reducing protein
levels. IL-6 is known to inhibit tumor
cell growth. Therefore, women with
decreased protein expression are at
an increased risk for developing
breast cancer.

The results of this study are in
accordance with®, who found an
association of the -174 G/C IL6
polymorphism with breast cancer
susceptibility in Caucasian females.
In that study, the carriers of the C-
allele had an increased risk for breast
cancer in an allele dose-dependent
fashion. Also, Iacopetta et al.,'?
showed that the IL6 polymorphism
was predictive of an aggressive
breast cancer phenotype. However,
Balasubramanian et al., 3 showed
that the IL6 -174G/C polymorphism
was not associated with either breast
cancer risk or severity and prognosis.

Litovkin et al.,” failed to find
such association of the -174 G/C IL6
polymorphism with breast cancer
susceptibility in the Ukrainian

population.  Their  observations
support the suggestion that the —
174G/C polymorphism in the IL-6
gene is not a risk factor of major
importance for breast cancer,
although it may possibly affect to
some extent the severity of the
disease. The presence of the -174
G/C IL6 polymorphism increases the
risk of breast cancer in a dose
dependent fashion.

We also, found that patients
carrying IL6 -174 CC genotype were
correlated with higher LN
involvement (p=0.01) of breast cancer
at the time of diagnosis compared
with others. The findings suggest that
the IL6 -174CC genotype might be
adverse prognostic factors in breast
cancer in Egyptian women. However,
the study from the European
Caucasian women showed that the
homozygosity for the -174 C allele
was significantly associated with poor
histological grade and with ductal
histology, and association with larger
tumor size and low estrogen receptor
content'?,

This case-control study
evaluated the association between the
polymorphisms  of the IL-10
promoter and breast cancer in
Egyptian population. The data did
not show significant differences in
allele and genotypes frequencies of
IL-10 -1082(G—A) polymorphism
between breast cancer patients and
healthy controls. In concordance
with this study, many authors®*"??,
reported that there were no apparent
relationship of the IL-10 gene
promoter polymorphisms with the
risk of breast cancer. However, these
results are not consistent with the
study from the Italian population
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showed that the IL-10 -1082AA
genotype was correlated with a
marked increase in breast cancer
risk®. Although it is difficult to
determine the reasons behind the
contradictory results in these studies,
the different genetic background of
study population may be one of the
main factors.

We also, found that patients
carrying IL-10 -1082AA  were
correlated with increased tumor size
only, but not LN involvement and
higher tumor stage of breast cancer at
the time of diagnosis. However, the
study from the Chinese Han women
showed that the IL-10 -1082AA
genotype was correlated with higher
LN involvement and higher tumor
stage of breast cancer’> which may be
due to different populations.

IL-10 is a multifunctional
cytokine with both
immunosuppressive and
antiangiogenic functions, which may
play varied roles in the pathogenesis
and development of breast cancer.
Although the genetic control of IL-10
expression is not clearly understood
yet, polymorphisms in promoter have
been reported to determine inter-
individual differences in IL-10
production'”?*,

CONCLUSION: The
homozygous CC genotype of the IL-
6 -174 G— C, but not IL-10 -
1082(G—A) genotype was
associated with breast cancer in
Egyptian women. Also, IL6 -174 CC
genotype was correlated with LN
involvement in patients with breast
cancer and IL-10 -1082AA genotype
was correlated with increased tumor
size in patients with breast cancer.
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