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Genetic variants of Interleukin
1-Beta-511 C>T
and cervical intraepithelial
neoplasia

Variantele genice ale Interleukinei 1B -511 C>T si neoplazia intraepiteliald cervicald

Abstract Rezumat

Objectives. Interleukin 18 is a proinflammatory cytokine
that plays a critical role in chronic inflammation and
carcinogenesis. The aim of this study was to analyze the
link between interleukin 18 promoter polymorphism -511
C>T, HPV infection and cervical intraepithelial neoplasia.
Material and method. A case-control study was realized.
The cases were represented by 128 patients diagnosed
with cervical intraepithelial neoplasia, positive at HPV HR
testing, while 111 controls, negative for intraepithelial
neoplasia and negative at HPV HR testing, were included
in the control group. Each person included in the study
had a physical examination, cervical cytology, colposcopy,
HPV HR testing, DNA extraction from peripheral blood
and genotyping for -511 C>T SNP IL 18 using PCR RFLP
technique. Results. For the case group, the absolute
genotypes frequencies were as follows: 18 - C/C, 52 - (/T,
58 -T/T, respectively for controls: 14 - C/C, 50 - (/T, and

47 - T/T. Chi-square statistics had a value of 0.213, df=1,
p=0.644 when the C/T&/T/T genotype was considered as
arisk factor, respectively 0.108, df=1, p=0.743 when only
homozygous TT genotype was taken into consideration
as arisk factor. Odds ration had values of 1.128 (95% CI
[0.676 - 1.884]) for C/T&T/T, respectively 0.882 (95% CI
[0.417-1.867]) for T/Tgenotype. Conclusions. T/T genotype
could be a protective factor for cervical cancer and no
statistically significant link has been found between IL
1B-511 C>T and cervical intraepithelial neoplasia.
Keywords: polymerase chain reaction restriction fragment
length polymorphism (PCR-RFLP), Human Papilloma Virus
(HPV), cervical intraepithelial neoplasia (CIN), interleukin
1B (IL-1PB), single-nucleotide polymorphism (SNP)

Introduction

Acute inflammatory response represents initially a pro-
tective response; nowadays studies bring into discussion
the link between chronic infection and neoplasia®. The
mechanisms involved in this transition are extremely
complex and only partially understood, immune signal
molecules, chemokines, interleukins and the molecules

Interleukina 1 beta este o cytokind proinflamatorie care joacd
un rol important in inflamatia cronicd si in carcinogenezd.
Scopul acestui studiu a fost analizarea legdturii dintre
polimorfismul promotorului-511 C>T al interleukinei 10,
infectia HPV si neoplazia cervicald intraepiteliald. Designul
studiului a fost de tip caz-control. Lotul de studiu a fost
reprezentat de 128 de paciente diagnosticate cu neoplazie
cervicald intraepiteliald si pozitive la testarea HPV, iar lotul
de control a fost reprezentat de 111 paciente fdrd leziuni
cervicale si negative la testarea HPV. Fiecare pacientd inclusd
in studiu a fost inclusd intr-un protocol unic care a cuprins
examenul clinic, examenul citologic Babes-Papanicolau,
colposcopie, testarea HPV, extractia ADN-ului din sangele
periferic si genotiparea -511 C>T SNP IL 1 utilizdnd tehnica
PCR RFLP. Frecventa absolutd a genotipurilor pentru

grupul de studiu a fost: 18 - C/C, 52 - C/T, 58 - T/T, iar pentru
grupul de control a fost: 14 - C/C, 50 - C/T 5i 47 - T/T. Testul
Chi-square a avut o valoare de 0,213, df =1, cu p =0,644
cdnd genotipul C/T & /T/T a fost considerat ca factor de

risc, respectiv 0,108, df =1, cu p =0,743 cand genotipul TT
homozigot a fost considerat ca factor de risc. Odds ratio au
avut valoride 1,128 (95% ClI [0,676-1,884]) pentru C/T&T/T,
respectiv 0,882 (95%Cl [0,417-1,867]) pentru genotipul

T/T. Genotipul T/T apare ca un factor de protectie pentru
cancerul de col si nu s-a constatat nici o legdturd statisticd
intre IL 18-511 C>T si neoplazia cervicald intraepiteliald.
Cuvinte-cheie: polymerase chain reaction restriction
fragment length polymorphism (PCR-RFLP), Human Papiloma
Virus (HPV), neoplazie cervicala intraepiteliala (CIN),
interleukina 1 (IL-1B), single-nucleotide polymorphism (SNP),
polimorfismul promotorului interleukinei 1 8-511 C>T

involved in the control of the cellular cycle being invol-
ved®. Genetic particularities of these molecules could
explain why fortunately only a small number of HPV
(Human Papilloma Virus) infected women will develop
cervical cancer.

Interleukin 1P together with interleukin-1a and the
antagonist of interleukin 1 belong to the interleukin 1
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cytokine family, located on a 430 kb segment on chromo-
some 2. Interleukin 1 is synthesized mainly by macro-
phages, but also by other cells of the immune system, with
important roles in both acute and chronic inflammatory
response®?. The fact that chronic HPV infection is a man-
datory step in cervical carcinogenesis is well known®.
Previously published researches confirmed the contri-
bution of interleukin 1B in the neoplastic process by
influencing tumor growth and angiogenesis®, respectively
in the induction of chemo resistance®. Interleukin 1f3
promoter is polymorphic, multiple SNP (single nucleo-
tide polymorphism) being described at this level (-3737,
-1464,-511, -31 and +3954); its genetic variability is the
basis of inter-individual differences of the inflammatory
response®.

The first description of IL1f -511 C>T polymorphism
was done by di Giovine et al. in 1992™. While performing
a search throughout MEDLINE databases we have encoun-
tered 190 articles regarding the association between this
polymorphism and human pathologies®. The presence
of this polymorphism was found to be significantly asso-
ciated with gastroduodenal ulcer®, neoplasia®®, pulmo-
nary® and pancreatic cancer®?. Moreover, the IL13
-511 C>T polymorphism is associated with a high risk
of developing sepsis in the context of major trauma®?,
puerperal sepsis™® and even febrile convulsions®.

This particular genetic polymorphism was proved to
be related to gynecological and obstetrical conditions:
high risk of preterm labor®®, spontaneous recurrent
abortions®"®, bacterial vaginosis®?, polycystic ovary
syndrome® and uterine leiomyoma®?. The relation-
ship between this genetic polymorphism and cervical
cancer was previously analyzed in two small studies in
an Indian and respectively Korean population but not
in Caucasians®@?,

We have chosen IL1p -511 C>T polymorphism for this
study due to the association of this particular interleukin
with several neoplasia, on one hand, and the importance
of promoter region interleukin synthesis and therefore its
function, on the other hand. A link between the IL13-511
C>T polymorphism and cervical intraepithelial neoplasia
was investigated on a Romanian population.

Material and methods

Patients’ selection

This study was designed as a longitudinal prospective
case-control study and was carried out on a Romanian
population between 1% of February 2008 and 30" of June
2010. One hundred and twenty-eight patients diagnosed
with intraepithelial neoplasia, positive at HPV HR testing
(Atypical Squamous Cells - cannot exclude HSIL - ASC-H:

7; Atypical Squamous Cells of Undetermined Significance
- ASCUS: 4; Low-grade Squamous Intraepithelial Lesion
- LSIL: 36; High-grade Squamous Intraepithelial Lesion
— HSIL: 70; in situ carcinoma - CIS: 11) were included in
the case group. One hundred and eleven patients with
negatives results for intraepithelial lesion with negative
HPV HR tests were included in the control group.

The patients were recruited from the corpus of patients
hospitalized or only consulted on an ambulatory base
during this period at the First Clinic of Obstetrics and
Gynecology, Emergency County Hospital Cluj-Napoca,
Romania, willing to participate at this study. The study
was approved by the ethical committees and the written
consent was obtained for each patient

Biological probes collection

A gynecological examination was performed for each
patient. A cervical cytology was obtained. Cervical cyto-
logy results were formulated according to Bethesda no-
menclature®. Colposcopic examination was performed
for each patient. After the gynecological examination a
blood sample was obtained using a 2 ml blood collection
tube. The blood samples were immediately stored at 4-8°C.

The analysis of cervical samples

The cervical cytology was examined by a cytologist
after a preliminary Papanicolau staining in the laboratory
of the above mentioned hospital. HPV HR testing was
performed using an immunohistochemistry-based kit.

DNA extraction. Genetic analysis

The genomic DNA was extracted from peripheral
leukocytes contained in 300 pl of whole blood using a
commercial kit (Wizzard Genomic DNA Purification Kit,
Promega®) according to the producer instructions. The
extracted DNA was stored in a freezer at -20°C.

In order to perform the genotyping of IL1p -511 C>T
promoter polymorphism, a PCR RFLP technique (Polyme-
rase Chain Reaction - Restriction Fragment Length
Polymorphism) was carried out following the protocol
described by Ishii et al.?® and di Giovine et al?. Briefly,
the PCR reaction was done in 25 pl, total volume contai-
ning: 12.5 pl 2xPCR mix - Taqg DNA polymerase 0.05 U/
ul, MgCl, 4 mM, dNTP mix 0.4 mM each (Fermentas MBI,
Lithuania®), 1 pl BSA solution (Bovine Serum Albumin,
Fermentas MBI, Lithuania®) 2 mg/ml, 1pL from each pri-
mer (8 pM), forward and reverse (Eurogentec, Belgium®)
(the sequence of the primers is presented in Table 1) pL
75-100 ng genomic DNA. Free nuclease water was added
in order to reach the total volume. The PCR protocol is
shown in Table 2.

The amplification was followed by enzymatic digestion
using 3 UI Aval® (Fermentas) and 1xBuffer overnight at
37°C. The latter procedure was followed by electrophore-

The sequence of the primers used for IL1 -511 C>T

IL-1p Fwd

5'- TGGCATTGATCTGGTTCATC-3'

IL-1B Rev

5'-GTTTAGGAATCTTCCCACTT-3'
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The amplification conditions - IL1 B-511 C>T

No. Step Temperature Time

1. Initial denaturation 95°C 12 min

2. Denaturation 94°C 30 sec

3. Annealing 49°C 30 sec

4, Elongation 72°C 60 sec
Repeat step 2 - 4 - 35 times

5. Final elongation 72°C 5 min

sis using a 2% MetaPhor® Agarose (Lonza, Switzerland).
The agarose gel was then examined in UV light using a
transilluminator (Vilber-Lourmat, France).

Statistical analysis

The quantitative continuous variables were expressed
using centrality and dispersion parameters. The qualitative
variables were expressed as percent accompanied by the
associated 95% confidence intervals®52".

Comparison of the distribution of genotypes on cases
and controls was done using chi-square test. The diffe-
rences were considered significant if p-value was lower
than 0.05.

Z score was used for comparing two proportions; the
level of significance was 5%. CatROM program® was
used in order to calculate the statistical parameters asso-
ciated to the 2x2 contingency table for investigation of
genetic polymorphisms as risk factor for cervical cancer.

Kolmogorov-Smirnov® and Shapiro-Wilks®? tests
were used for testing the normality for experimental
quantitative data at a level of significance of 5%.

Data were analyzed with SPSS 16 and the results were
summarized using Microsoft Excel 2007.

ASC-H ASCUS

CIS
9%

HSIL
55%

i

I Figure 1. Categories of cervical intraepithelial neoplasia - case group

The frequencies of -511 IL1 B genotypes for case and control groups

Cases Controls
p
Genotype Absolute frequency % [95%(l] Absolute frequency % [95%(l]
7 18 14.1[8.60-21.09] 14 12.6[7.22-19.81] 0.8219
T 52 40.6[32.04-50.00] 50 45.0[35.14-54.95] 0.5337
«c 58 45.3[36.73-54.68] 47 42.3[33.34-52.24] 0.6413
Total 128 100 m 100
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Figure 2. Case group - IL1B-511
genotype repartition for dif-
ferent categories of CIN

bled Allelic frequency for case groups and p-value associated to Z test when the frequencies
on case and control groups were compared

Cytological diagnosis Allele Absolute frequency % [95%(l] p-value
Cases C 168 65.62 [59.81-71.45] 0.8619
T 88 34.38[28.56-40.2]
Total 256 100
ASCUS C 5 50(19.01-80.99] 0.3386
T 5 50(19.01-80.99]
Total 10 100
ASC-H C 9 64.29 [39.19-89.39] 0.9655
T 5 35.71[10.61-60.81]
Total 14 100
LSIL C 49 68.06 [57.29-78.83] 0.6197
T 23 31.94[21.17-42.71]
Total 72 100
HSIL C 91 65[57.1-72.9] 0.9783
T 49 35[27.1-42.9]
Total 140 100
as C 14 63.64 [43.54-83.74] 0.9895
T 8 36.36 [16.26-56.46]
Total 22 100
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Results

One hundred and twenty eight cases and one hun-
dred and eleven controls were enrolled in this study.
Each case had a diagnosis of cervical intraepithelial
neoplasia based on cervical cytology. All cases were
positive for HPV HR (Human Papilloma Virus - High
Risk) based on an immunohistochemical testing of the
cervical probe. The most frequent pathology was HSIL
(High Grade Squamous Intraepithelial Lesion) - repre-
senting 55% (Figure 1). In patients with intraepithelial
neoplasia, HSIL is not the most frequent pathology
encountered®?; it represents the consequence of the
study design.

Genotypes distribution is presented in Table 3. The
most frequently encountered genotype for cases is C/C
homozygous genotype; this genotype is also encountered
frequently in controls, but in the latter group the most
frequent is the heterozygous genotype (C/T).

Genotypes distribution for each type of cervical in-
traepithelial neoplasia is presented in Figure 2. The most
frequently encountered genotype for controls was the
heterozygous genotype C/T; for cases, a similar situation

can be observed for ASCUS and ASC-H, while for LSIL and
CIS, C/C genotype is the most frequently seen.

Allele’s frequency was calculated for case and control
groups, as well as for each category of cytological dia-
gnosis (for case group). The common allele - C - was the
most frequently encountered in both groups and in all
categories of cases. The results obtained in analysis on
control group are as follow:

M C: 144 (64.86% [58.58%-71.14%])

B T: 78 (35.14% [28.86%-41.42%])

B Total: 222 (100%).

For risk assessment, two hypotheses were analyzed:

B hypothesis 1: the presence of at least one variant
allele is a risk factor (C/T+T/T);

B hypothesis 2: taking into consideration the homo-
zygous variant genotype (T/T) as a risk factor.

Chi-square and odds ratio were calculated for both
hypothesis. The calculated p-values for both hypotheses
were done at a significance level of 5%.

Odds ratios were calculated for both hypotheses, as well
as for each category of cytological diagnosis. The results
are presented in Table 6.

Chi-square test for risk assessment hypothesis: 1) the presence as at least one variant allele

2) variant homozygous genotype - risk factor (T/T), risk factor (C/T+T/T)

Cases Controls Total Cases Controls Total
Genotype ¢/ 58 47 105 Genotype | C/C&UT 110 97 207
GT&IT 70 04 134 T 18 14 32
Total 128 m 239 Total 128 m 239
2 =0.213; df=1; p = 0.644 2 =0.108df=1;p=0.743
Risk assessment - odds ratio
95% Confidence Interval
Value
Lower Upper
0dds Ratio (cases/controls) hypothesis 1 1.128 0.676 1.884
0dds Ratio (cases/controls) hypothesis 2 0.882 0.417 1.867
0dds Ratio (LSIL/controls) hypothesis 1 0.65 0.3 13
0dds Ratio (LSIL/controls) hypothesis 2 1.38 0.48 3.92
0dds Ratio (HSIL/controls) hypothesis 1 0.92 0.5 1.6
0dds Ratio (HSIL/controls) hypothesis 2 1.15 0.48 2.76
0dds Ratio (CIS/controls) hypothesis 1 0.88 0.25 3.06
0dds Ratio (CIS/controls) hypothesis 2 1.5 0.3 7.86
0dds Ratio (cases/controls) - C/C genotype - risk factor 1.12 0.67 1.88
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Discussions

IL-1 $-511 C>T genetic polymorphism seemed to be the
perfect candidate as a genetic risk factor for the inflammatory
response and cervical cancer. Its localization at the promoter
level, the place where several transcription factors acts, has
important consequences upon interleukin synthesis®?. The
association with cervical cancer was previously identified on
an Indian population®?®. No data were available about the
prevalence of this particular polymorphism in the Romanian
population on the date when the study was initiated and
ended. The present study could not demonstrate a link
between cervical intraepithelial neoplasia and the IL-1 3
-511 C>T genetic polymorphism. Even if the differences
were not statistical significant, the homozygous variant
genotype seems to be a protector factor (OR 0.88, 95% CI
[0.53-1.48]); similar data had been obtain by Kanget et al®®.

A previous study had investigated the relation between
the inflammatory response and IL-1 by measuring the
serum level of IL-1 and C reactive protein (CRP)®. The
homozygous-511 C/C genotype proved to be associated
with increased levels of IL-1 B®. Meanwhile, the above
mentioned genotype in the presence of C/C genotype
at IL1-PB -3737 proved to be also correlated with high
level of CRP®. On the other hand, Qian et al.®® had
found significantly higher level of IL-1f in patients with
cervical cancer compared to controls. High level of CRP,
demonstrated as being a predictive factor for cardiovas-
cular disorders and neoplasia, proved to be associated in
cases of cervical cancer with lower survival rates®. Our
data, not significant from the statistical point of view,
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are providing possible explanation for this link between
IL-1 genetic polymorphism, inflammatory response and
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of the 21** century, could be elaborated. The present study
has also the merit of furnishing data about genotyping
-511 IL-1P on a Romanian population.
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