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Introduction
• Recurrent spontaneous abortion (RSA) is currently defined

as two or more consecutive pregnancy losses before 20–

22 weeks of gestation.

• occurs in approximately 0.5–3% of reproductive-aged

women.

• approximately 15% of all clinically recognized

pregnancies resulting in pregnancy failure.
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About 50% of RSA remains idiopathic.



Recently, Some studies have led to the awareness

that immunological factors play an important role in

establishing a successful pregnancy.

Considerable evidence has accumulated indicating

that cytokines play an important role in the

maintenance of pregnancy by modulating the

immune system.

Cytokine production is mainly controlled at the

gene transcription level and due to variation in

genetic background and polymorphism - SNPs in

particular - in cytokine genes, it is conceivable that

individuals differ in their cytokine levels.



Fetal-maternal
interface
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Decidual immune cells are T cells,
natural killer cells, macrophages and
dendritic cells. The interactions
between the trophoblast cells and
the maternal immune cells have an
impact on the outcome of the
pregnancy.



CD4+

T cell
subsets

Major effect function Inhibits Fate of
Pregnancy

Th1 Proinflammatory
Cytokines (INFγ, IL2) Th2 Failure

Th2 Anti-inflammatory
Cytokines (IL4, IL10) Th1 Successful

T helper cells (CD4+) form a subset of T cells and can be further
subdivided into T helper 1 cells (Th1) and T helper 2 cells (Th2)
depending on their pattern of cytokine production.

During pregnancy there is a shift from a T helper 1 (Th1) response to a
T helper 2 (Th2) that functionally induces maternal tolerance and
suppression



IL-18 is a pleiotropic cytokine involved in the regulation

of innate and acquired immune responses, playing a

key role in autoimmune, inflammatory and infectious

disease. The role of IL-18 in pregnancy, labor onset,

and pregnancy complications has recently been

proposed.

IL-18 is a proinflammatory cytokine, Nucleotide

variations in IL-18 gene may affect its immune-

modulating function.

Interleukin (IL)-18



IL-18 appears to act in association with IL-12 or IL-21, to

induce IFN-γ production.

Studies from different populations have been carried

out to assess the association between IL-18 gene

polymorphisms and RSA.

Many SNPs like (-607 C>A, -137 G>C, -656 G>T and

+105A>C) were significantly associated with various

immune-mediated diseases and have been

implicated as potential risk factors for RSA.

Interleukin (IL)-18



Problem statement

Couples major concern, particularly in our region, is

to have children and extended families.

Unfortunately, a significant fraction of married

couples suffer from recurrent miscarriages and in

about half of them the cause remains elusive.

Genetic causes, presenting as SNPs in many genes

are recognized as important factors associated

with increased risk of RSA. SNPs in cytokines' genes,

such as IL-18 gene, are expected to be associated

with RSA in Palestinian women.



The overall objective of the present study is to explore the

relationship between four selected IL-18 gene SNPs (-137

G>C, "rs187238"; -607 C>A, "rs1946518"; +105A>C, "rs549908";

and -656 G>T, "rs1946519") and RSA in Gaza strip-Palestine.

Objectives

General objective



-Determine the frequency of –137 G>C ,–607 C>A, +105A>C and -656 G>T

SNPs in cases with RSA and control women in Palestinians.

Objectives

Specific Objectives

- Identify the most common IL-18 gene SNPs in our population.

- Identify IL-18 SNP(s) contributing to increased risk of RSA in Gaza strip

for future development of diagnostic tests.

- Compare the frequency of investigated SNPs with those reported in

other populations.



Significance

Proving that IL-18 gene SNP(s) is linked to increased risk of

RSA will open the path for new diagnostic and treatment

strategies and may spare many couples from undergoing

many unnecessary and costly tests/therapies. Additionally,

this work is the first to investigate the relation between

particular IL-18 gene SNPs and RSA in Gaza strip.



MATERIAL
AND METHODS



Methodology

1. Study design
Retrospective case control study.

2. Study location
Molecular Genetics Lab., Islamic University of Gaza, Palestine.

3. Study population
From October 2013 to January 2014, a total of 100 women suffering from RSA (the

study group) and 100 matching control subjects with no previous history of abortion

were recruited from different areas of Gaza strip.

The study group included women aged 20-35 years who had experienced at least two

spontaneous abortion before 20 weeks of gestation with primary RSA (without a live

birth) or secondary (a live birth followed by consecutive spontaneous abortions). The

control group included a total of 100 healthy women who had delivered at least one

healthy, term infant and had no previous history of pregnancy loss.

Controls were matched with study subjects for all other possible characteristics. None

of the individuals included in the study population used oral contraceptives, hormonal,

or any serious medication affecting body vital functions.



5. Sample collection

About 2.0 ml of venous blood were drawn into sterile EDTA tubes.

6. DNA extraction

Genomic DNA was isolated from whole blood using Wizard Genomic DNA

Purification Kit Protocol (Promega, USA). Extracted DNA was stored at -20ºC till

analysis.

4. Ethical considerations

An authorization to carry out the study was obtained from the local ethics

committee using an agreement letter prepared from the Islamic University -

Gaza. Informed consent was taken from all the subjects who participated in

the study. The objectives of the study was fully explained to all participants and

their written consent was taken.



8. Analysis of IL-18 "-656G>T" IL-18 "+105A>C" gene
polymorphisms by RFLP-PCR:

IL-18 genotyping was performed using standard polymerase chain

reaction (PCR)/restriction fragment length polymorphism (RFLP)

protocol , as described by (Moravej et al., 2012). Primer sequences are

listed in Table 1.

PCR products were separated electrophoretically using 3% agarose

gel containing ethidium bromide. DNA ladder 50 bp used.

167. Analysis of IL-18 "-607 C>A" and IL-18 "-137G>C gene
polymorphisms by AS-PCR:

IL-18 genotyping was performed using allele-specific PCR (AS-PCR), as

described by (Naeimi et al., 2006 and Al-Khateeb et al., 2011). Primer

sequences are listed in Table 1.

PCR products were separated electrophoretically using 2% agarose

gel containing ethidium bromide. DNA ladder 50 bp used.



Table 1 Nucleotide sequence of the PCR primers and their characteristics.

SNP Primer Primer Sequence (5' to 3') Testing
method

Restriction
Enzyme

IL18 "-607
C>A"

Common
Reverse

TAACCTCATTCAGGACTTCC

Forward C GTTGCAGAAAGTGTAAAAATTAT
TAC

AS-PCR -------------

Forward A GTTGCAGAAAGTGTAAAAATTAT
TAA

IL18 "-137
G>C"

Common
Reverse

AGGAGGGCAAAATGCACTGG

Forward G CCCCAACTTTTACGGAAGAAA
AG

AS-PCR -------------

Forward C CCCCAACTTTTACGGAAGAAA
AC

IL18 "-656
G>T"

Forward AGGTCAGTCTTTGCTATCATTCC
AGG

PCR-RFLP Mwo I

Reverse CTGCAACAGAAAGTAAGCTTG
CGGAGAGG

IL18 "+105
A>C"

Forward AGATTTAATGTTTATTGTAGAAAA
CCTGGACTC

PCR-RFLP Dde I

Reverse CAGTCATATCTTCAAATAGAGG
CCG



Methods
Genotyping

• IL-18 "-607 C>A" and IL-18 "-137G>C polymorphisms
were genotyped using allele specific PCR primers
(AS-PCR), which uses two reactions with two sets of
primers.

• The genotypes are identified by the presence or
absence of DNA bands after gel electrophoresis of
the PCR products.



Methods
Genotyping

• Polymorphisms of IL-18 "-
656G>T" and IL-18 "+105A>C "
were genotyped using
standard polymerase chain
reaction (PCR)/restriction
fragment length polymorphism
(RFLP) protocol.

• PCR products were digested
with restriction enzymes Mwo I

"-656G>T" and Dde I for
"+105A>C ".



• The Hardy-Weinberg equilibrium (HWE) equation was used to
calculate the expected genotype frequency.

• Difference between expected and observed genotypes was
assessed by X2 test. P-value less than 0.05 was considered
statistically significant.

• The frequencies of the alleles and genotypes were compared
between case and control groups by the Chi square test
when appropriate.

• The odds ratio (OR) and 95% confidence interval (CI) were
also estimated in order to test the relation between RSA and
the investigated polymorphisms.

Statistical analysis



RESULTS



Figure 2: A representative photograph of ethidium bromide stained 2% agarose gel showing, the
AS-PCR products for IL-18 "-607C>A" polymorphism, M = 50 bp DNA ladder , lanes 1 and 2
homozygous samples for C, lane 3 heterozygous (CA) and lane 4 indicates a homozygous for A.

IL-18 Gene "-607 C>A" Polymorphism



Table 2: Frequency of the -607 C>A IL-18 gene polymorphism and
alleles among RSA cases and control subjects

-607C>A

genotype

Cases

N= 100

Controls

N=100

OR 95 % CI P- value

CC 31 (31%) 28 (28%) 1.1553 0.6287 to 2.1228 0.6419

CA 51 (51%) 49 (49%) 1.0833 0.6222 to 1.8861 0.7773

AA 18 (18%) 23 (23%) 0.7349 0.3683 to 1.4663 0.3821

C allele 113

(56.5%)

105

(52%)

1.1752 0.7925 to 1.7425 0.4220

A allele 87

(43.5%)

95

(47.5%)



Results of this work shows that the IL-18 -607 C>A
polymorphism was not significantly different
between RSA cases and the controls (all P-values
> 0.05). This non-significant relation was observed
under both dominant and recessive models. This
finding is in agreement with the results reported by
Naeimi et al., 2006 and Ostojić et al., 2007.
Naeimi et al. (2006), in their study concluded that
the frequency of the IL-18 -607 C>A genotypes
and alleles did not significantly differ between the
patient group and the healthy controls.
Ostojić et al. ( 2007), concluded that IL-18 -607
polymorphism was not associated with RSA.



Figure 3: A representative photograph of ethidium bromide stained 2% agarose gel showing, the
AS-PCR products for IL-18 "-137G>C" polymorphism, lane 2 homozygous sample for G, lanes 1
and 3 heterozygous samples (GC) and lane 4 indicates a homozygous C.

IL-18 Gene "-137 G>C" Polymorphism



Table 3: Frequency of the -137 G>C IL-18 gene polymorphism and
alleles among RSA cases and control subjects

-137G>C

genotype

Cases

N= 100

Controls

N=100

OR 95 % CI P- value

GG (38%)38 50 (50)% 0.6129 0.3491 to 1.0760 0.0882

GC 46 (46%) 39 (39%) 1.3324 0.7594 to 2.3378 0.3171

CC 16 (16%) 11 (11%) 1.5411 0.6764 to 3.5116 0.3033

G allele 122

(61%)

139

(69.5%)

0.6864 0.4537 to 1.0384 0.0748

C allele 78

(39%)

61

(30.5%)



Results of the IL-18 -137 G>C polymorphism was not
significantly different between RSA cases and the
controls (all P-values > 0.05). This non-significant
relation was observed under both dominant and
recessive models.
Absence of association between RSA and IL-18 -137
G>C polymorphism observed in this study is in
agreement with the findings reported by
(Messaoudi et al., 2012; Al-Khateeb et al., 2011;
Ostojić et al., 2007 and Naeimi et al., 2006) but
contradicts the findings of (Wang et al., 2014) who
demonstrated an association between IL-18 -137
G>C polymorphism and RSA.



Figure 4: A representative photograph of ethidium bromide stained 3%
agarose gel showing, the PCR-RFLP products for IL-18 "-656G>T"
polymorphism, M = 50 bp DNA ladder, lane 2 a homozygous for G, lanes 1
and 3 samples heterozygous (GT) and lane 4 indicates a homozygous T.

IL-18 Gene " -656G>T " Polymorphism:



Table 5: Frequency of the -656 G>T IL-18 gene polymorphism and
alleles among RSA cases and control subjects

-656G>C

genotype

Cases

N= 100

Controls

N=100

OR 95 % CI P- value

GG 37 (37%) 26 (26%) 1.6716 0.9140 to 3.0571 0.0953

GT 38 (38%) 47 (47%) 0.6911 0.3935 to 1.2139 0.1987

TT 25 (25%) 27 (27%) 0.9012 0.4789 to 1.6960 0.7472

G allele 112

(56%)

99

(49.5%)

1.2984 0.8761 to 1.9244 0.1932

T allele 88

(44%)

101

(50.5%)



Results of this study showed that the IL-18 -656
G>T polymorphism is not significantly different
between RSA cases and the controls (all P-
values > 0.05). This non-significant relation was
observed under both dominant and recessive
models.
To the best of our knowledge the association
between IL-18 -656 G>T polymorphism and RSA
has not been investigated in other published
studies.



Figure 5: A representative photograph of ethidium bromide stained 3% agarose gel showing, the
RFLP-PCR products for IL-18 "+105A>C" polymorphism, M = 50 bp DNA ladder, lane 1 a
homozygous for A, lanes 2,3 and 4 samples heterozygous (AC) and lane 5 indicates a
homozygous C.

IL-18 Gene "+105A>C"  Polymorphism:



Table 6: Frequency of the +105 A>C IL-18 gene polymorphism and
alleles among RSA cases and control subjects

+105 A>C

genotype

Cases

N= 100

Controls

N=100

OR 95 % CI P- value

AA 47 (47%) 40 (40%) 1.3302 0.7594 to 2.3302 0.3185

AC 44 (44%) 53 (53%) 0.6968 0.3992 to 1.2160 0.2035

CC 9 (9%) 7 (7%) 1.3140 0.4695 to 3.6774 0.6030

A allele 138
(69%)

133
(66.5%)

1.1213 0.7371 to 1.7058 0.5928

C allele 62
(31%)

67
(33.5%)



Results of this study showed that the IL-18
+105A>C polymorphism was not significantly
different between RSA cases and the controls
(all P-values > 0.05). This non-significant relation
was observed under both dominant and
recessive models.

As with IL-18 -656 G>T polymorphism no
published work has been found regarding the
relation between RSA and IL-18 +105A>C
polymorphism. Therefore, we cannot compare
our results with those of other populations.



SNPs in IL-18 gene may affect the transcription
rate and the serum level of this pro-
inflammatory cytokine. In this study we
investigated four SNPs suspected to have
effect on IL-18 transcription rate. The lack of
significance between the tested SNPs and RSA
observed in the current study could be due to
the minor effect(s) of those SNPs on
transcription rate. Therefore, other SNPs in the
IL-18 gene e.g., rs360717 (-105G/A), deserve
further research.



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 alleles, presence of
nucleotide polymorphism somewhere else in
the examined allele e.g., in the untranslated or
intronic regions, epigenetic alterations and
linkage disequilibrium to other sequence
variants in the vicinity of the studied loci.



CONCLUSION AND
RECOMMENDATIONS



Conclusion

• The 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.

• The distribution of IL-18 gene (-137 G>C, "rs187238"; -607
C>A, "rs1946518"; +105A>C, "rs549908"; and -656 G>T,
"rs1946519") polymorphisms genotypes are all in Hardy –
Weinberg equilibrium.



Recommendations

• Investigating the association between other IL-18 gene
polymorphisms and RSA in Palestine.

• Studying the relation between IL-18 cytokine level and RSA.

• Conducting research on the association between variations in
other Th1-Th2 modulating gene and RSA.


