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ARTICLE INFO ABSTRACT

Received: 29 Oct 2014 Background: This work was carried out in order to investigate the

Accepted: 12 Dec 2014 association between Interleukin-18 (IL-18) gene SNPs (+105A>C,
"rs549908"; -137 G>C, "rs187238"; -607 C>A, "rs1946518"; and -656
G>T, "rs1946519") and RSA among Palestinian women residing in Gaza
Strip. Methods: In this case-control study, samples from 200 women (100
suffering from RSA and 100 control) were examined. All participants were
genotyped for IL-18 SNPs: -137 G>C, -607 C>A, +105A>C, and -656 G>T.
Allele specific polymerase chain reaction (AS-PCR) was used to detect IL-
18 -137 G>C and -607 C>A SNPs whereas, restriction fragment length
polymorphism (RFLP-PCR) method was used for genotyping IL-18
+105A>C and -656 G>T polymorphisms. Results: The results revealed
that there is no significant association between the allele/genotype
frequencies of the investigated IL-18 SNPs and RSA in the study
population. Though not significant, the two groups showed remarkable
differences in terms of allele/genotype frequencies of SNP -137 G>C.
Conclusion: Among the examined IL-18 SNPs the promoter -137 G>C
may be important in RSA in the investigated population.
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1. INTRODUCTION
Recurrent spontaneous abortion (RSA), the occurrence

i of three or more consecutive abortions before the 20th
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week of gestation, occurs in approximately 1-3% of
conceiving women. *

Immunologica factors are reportedly recognized as
players in establishing a successful

pregnancy and, severa studies have shown that pro-

important

inflammatory and anti-inflammatory cytokines play a
major role in the reproductive phenomena. ? Failure of
fine tuning maternal immune response towards the
allogeneic fetus can lead to adverse pregnancy
outcomes including abortions. *

IL-18 plays a crucia role in regulating both innate and
acquired immune responses. * This pro-inflammatory
cytokine is secreted by a wide range of cells, including
T and B lymphocytes, and antigen-presenting cells. > ©
IL-18, in synergy with IL-12 or IL-21 enhances IFN-y
(a signature cytokine of the Thl cells involved in
cellular immunity) production in human NK and T
Cells. "®

Research efforts have focused on SNPs in cytokine
genes ° and various SNPs have been shown to be
associated with inflammatory conditions, including the
risk of pre-labor rupture of the amniotic membranes
and preterm labor . *°

The IL-18 gene is located on chromosome 11
(11g22.2-22.3), and contains many polymorphisms
(SNPsin particular) especidly, in the promoter region.
1 SNPs may influence the level of cytokine production
and the two polymorphisms (-137 G>C and -607
C>A) in the IL-18 gene promoter seem to affect the
transcription and hence the amount of |L-18. *2

The IL-18 gene is aso expressed in the fetal chorion
and the maternal deciduas and is thereby present at the
materno-fetal interface. The IL-18 level has been
shown to increase from the first trimester until the
onset of labor. Therefore, arole of 1L-18 in pregnancy,
labor onset, and pregnancy complications has been
suggested. *2
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This study was designed in order to investigate the

association between IL-18 gene polymorphisms (-137
G>C, "rs187238"; -607 C>A, "rs1946518"; +105A>C,
"rsb49908"; and -656 G>T, "rs1946519") and RSA
among Pal estinian women residing in Gaza Strip.

2. MATERIALSAND METHODS
Study subjects
The study group (n=100) included women aged 20-35
years who had experienced at least two spontaneous
abortion before 20th week of gestation. The control
group (n=100) consisted of women who had delivered
a least one heathy child and had no previous history
of pregnancy loss. Controls were matched with study
subjects for al other possible characteristics. None of
the individuals included in the study population used
oral contraceptives, hormonal, or
medication affecting body vital functions.

any serious

DNA extraction and SNPs genotyping

About 2.0 ml of venous blood were drawn into sterile
EDTA and safety
procedures. Genomic DNA was isolated from blood
usng Wizard Genomic DNA Purification Kit
(Promega, USA)
instructions. The four SNPs were genotyped using
either AS-PCR or PCR-RFLP employing published

protocols. PCR primers and conditions, restriction

tubes under quality control

following the manufacturer

enzyme digestion and results interpretation were done
essentialy as described by the authors indicated in
Table 1.

Ethical considerations

Informed consent was obtained from all participants,
and approva for conducting the study was obtained
from the local ethics committee.

Statistical analysis

The genotype, alele frequency in RSA patients and the
controls were analyzed by standard Chi-square test and
odds ratio (OR) for risk of RSA a 95% confidence
intervals (Cl). All dtatistical analyses were performed
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using the SPSS 17.0 software package (SPSS, Chicago,
I/, USA). Hardy-Weinberg equilibrium (HWE) was

tested usng a freely avalable software
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equilibrium as there was no significant difference

between the expected and the observed genotypes.
4. DISCUSSION

(http://www.oege.org/software/hwe-mr-cal c.shtml). RSA is a heterogenous ailment where determining its

cause(s) can be extremely difficult and indeed, the

Table 1: Nucleotide sequence of the PCR primers used for ) . .
cause(s) in about 50% of the cases remains undefined.

genotyping IL-18 SNPs

IL-18 Primer sequence (5’ - 3’) ReferenceM ethod The causes of RSA can be rdlated to factors associated
SNP
F(C) GTTGCAGAAAGTGTAAAAATTATTAC Naamia As  With  genetics,  immune response,  endocrine
-607 F(A): GTTGCAGAAAGTGTAAAAATTATTAA 4&., 2006 PCR abnormalitieﬁ infection and anatomic uterine defects.
C>A Common: TAACCTCATTCAGGACTTCC
F(G): CCCCAACTTTTACGGAAGAAAAG Al- AS 14
-137 F(C): CCCCAACTTTTACGGAAGAAAAC Khateebet PCR
G>C Common: AGGAGGGCAAAATGCACTGG 4., 2011 Table 2: Alleles frequencies of the four IL-18" SNPs among
-656 F: AGGTCAGTCTTTGCTATCATTCCAGG Moravej et PCR- RSA patientsand controls
G>T R: a., 2012 RFLP SNP Allele Patients Controls OR (95% Cl) P-value
CTGCAACAGAAAGTAAGCTTGCGGAGAGG
+105 F: Moravej et PCR- n=100  n=100
A>C AGATTTAATGTTTATTGTAGAAAACCTGGA 4., 2012 RFLP -607C>A C 113(56.5%) 105 (52%) 1.17(0.79t0 1.74) 0.42
CTC
R: CAGTCATATCTTCAAATAGAGGCCG A 8T7(43.5%) 95 (47.5%)
3. RESULTS -137G>C 122 (61%) 139 (69.5%)0.68(0.45t0 1.03) 0.07

78 (39%) 61 (30.5%)

112 (56%) 99 (49.5%) 1.29(0.87 0 1.92) 0.19
88 (44%) 101 (50.5%)

138 (69%) 133 (66.5%)1.12(0.73 to 1.70)
62 (31%) 67 (33.5%)

Allelefrequencies of theinvestigated SNPs
Table 2 illustrates alleles frequency, odds ratio, 95%

confidence intervals and P vaues for the four

+105A>C

G
C

-656G>T G
T
A 0.59
C

investigated SNPs among RSA patients and controls.

The datistical andyses of the dlele frequencies

showed that the differences are not significant (all p-  Table 3: Genotypes frequencies of the four 1L-18 SNPs among
RSA patientsand controls

SNP genotype Patients Controls OR (95% ClI) P-

values > 0.05) between the two groups. However, the

. . ) . n=100 n=100 value
frequency of the minor C-alde of SNP -137 G>C is CC B (% 28 1i5(06210213) 064

notably higher in the RSA group. (28%)
-607C>A CA 51(51%) 49 1.08(0.62t01.88) 0.77

Genotype frequencies of theinvestigated SNPs (49%)
o . . AA  18(18%) 23 0.73(0.36t01.46) 0.38

Table 3 indicates the genotypes frequencies, odds (23%)

. . . %t .61(0. 1.07) 0.
ratios (ORs), 95% confidence intervals (Cl) and P 6C  3BE (52())% 061(034101.07) ~0.08
values for the examined IL-18 SNPs. Statistical -137G>C  GC 46 (46%) (33&;) | 1.33(0.75t02.33) 0.31
analyses showed that the frequency differences among CC  16(16%) (111%/) 1.54(06710351) 0.30

0,
RSA patients and controls were not significant (all p- GG 37(37%) (2%?/ \ 167(0.91t03.05) 0.09
0,
values > 0.05). The GG genotype of SNP -137 G>C is -656G>T GT  38(38%) 47 0.69(0.39t01.21) 0.19
. . (47%)
higher in the control group whereas, the genotypes TT 25(25%) 27 0.90(0.47t01.69) 0.74
- . 27%
containi ng the C-dlde (|.e., CC and GC) are elevated AA 47 (47%) ( 400) 1.33(0.75t02.33) 0.31
. . N (40%)
in the patient group. This indicates that the C-allde  ,chc Ac 44(44%) 53 060(03910121) 020
might have adominant effect in RSA. CC  9(9%) 7(7%) 1.31(0.46t03.67) 0.60
Hardy-Weinberg equilibrium for investigated SNPs
The digtribution of the genotypes of the four SNPs in Production of cytokines, incduding the pro-
the control group conformed with - Hardy-Weinberg inflammatory 1L-18 and the distribution of the various
404
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types of immune cels during pregnancy are
increasingly recognized critical in affecting the
pregnancy outcome. >’

Studies from different populations have been carried
out to assess the association between IL-18 gene
polymorphisms in RSA and other immune system-
related diseases such as, Rheumatoid arthritis and
systemic lupus erythematosus . 1L-18 SNPs have been
implicated as potential risk factors in certain
populations. ** ° Results of this work showed that the
IL-18 -607 C>A

polymorphism are not significantly different between

alele/genotype frequencies of

the RSA patients and the controls. Similar findings
were reported by Naeimi et al., (2006) and Ostoji¢ et
al., (2007). ® % Likewise, the IL-18 -656 G>T
allele/genotype distribution did not show significant
difference between the two study groups (Tables 2 and
3). To the best of our knowledge the association
between this latter SNP and RSA has not been
investigated by other authors.

IL-18 +105A>C,

frequencies of this polymorphism were comparable

Regarding the alele/genotype

between the control women and the RSA patients
(Tables 2 and 3) and therefore, this SNP may not be
important in modulating the risk of RSA in our
population. As with IL-18 -656 G>T polymorphism no
published work has been found regarding the relation
between RSA and this polymorphism to compare our
results with.

For IL-18 -137 G>C, though the difference was not
significant, the GG genotype is less prevdent in the
RSA women (38%) as compared to the control patients
(50%), and the genotypes containing the C alele (GC +
CC) are more prevaent in the RSA than in the controls
(62% vs. 50%). This result indicates that the C-dlele
may be of dominant effect in RSA and larger sample
should be tested to confirm this finding. Interestingly,
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this SNP has been linked to altered serum levels of IL-
18. #
Conflicting
Messaoudi et al., (2012), Al-Khateeb et al., (2011),
et al., (2007) and Naeimi et al., (2006)
reported lack of association between RSA and IL-18 -
137 G>C, Wang et al., 2014 observed a significant
association between this SNP and RSA. %

results have been reported, while

Ostojic¢

Discrepancy between results of genetic association
studies like those encountered here could be due to
many reasons including population genetic variation
(background) unrelated to the investigated alées,
selection criteria of patients, presence of nucleotide
polymorphism somewhere else in the examined gene,
epigenetic aterations and linkage disequilibrium to
other sequence variants in the vicinity of the studied
locus.
5. CONCLUSION
In conclusion, this study showed that there is no
significant association between the four investigated
IL-18 gene polymorphisms and the risk of RSA in the
study population. Still, the C-allele of -137 G>C may
have some influence in RSA and this particular SNP
should be examined in alarger number of RSA patients
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