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Abstract

Background: Approximately 10-14% of the clinically acknowledged pregnancies
end with spontaneous abortion at Caucasian population. Possible immunologic
causes of recurrent miscarriages have been extensively researched. The change in
the cytokines balance synthesis in favor of those synthesized by Th2 cells with an
increase of interleukin 6 (IL6) and interleukin10 (IL10) secretion is considered
essential for maintaining a normal pregnancy.

Objective: The study objective was to establish an association between interleukin 6
and 10 genes polymorphisms and etiology of recurrent pregnancy loss.

Materials and Methods: The genetic polymorphism of interleukin 6 and 10 genes
were studied by PCR-RFLP in the DNA of 69 women with recurrent pregnancy loss
and 64 control women with at least one successful pregnancy and without known
pregnancy loss. Statistical analysis was performed using Fisher test and differences
were considered statistically significant with a p<0.05.

Results: Our results demonstrated a role for -819 C/T but not for -592 C/A IL10,
-1082 A/G IL10 and -174G/C IL6 polymorphisms in idiopathic recurrent
spontaneous abortion (RSA) in Romanian population. Frequency of genotype -592
CC/-819 CC was higher in the control group than in experimental group (p=0.005).
In contrast, genotype -592 AC/-819 CT was more frequent in the experimental group
(p=0.05). In this study we have not detected genotype -174 C/C in IL6 gene in
patients with spontaneous abortions, nor in the control group.

Conclusion: This study demonstrated a possible association between IL-10 -819
C/T promoter polymorphism and idiopathic RSA among Romanian patients.
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Introduction

pproximately 10-14% of the clinically
Aacknowledged preghancies end with
spontaneous abortion at Caucasian
population. In many of these cases the
etiology remains unclear (1). Possible
immunologic causes of recurrent miscarriages
have been extensively researched (2).
Previous studies have shown that the most
important mechanism of immune mediated
pregnancy failure is immune activation at the
maternal- fetal interface (3). Stimulation of
decidual immune cells with increased pro-
inflammatory cytokine production cause direct
damage the embryo and the placenta (4).
Successful pregnancy has been demonstrated
to be T helper 2 type phenomenons with a
decreased T helper 1 activity (4). Placental
and decidual tissues from normal pregnancies
express an array of pro and anti-inflammatory
cytokines (5). An abnormal Thl type cellular

immune response is a recent hypotesis for
immunological reproductive failure in women
(6). In cases of pregnancy loss, deregulation
of the mother's immune system could be
responsible for the failure where the
implanting embryo is recognized as foreign
and is thus rejected (6, 7). Natural Killer cells
floading the uterus at the time of implantation
carries receptors that interact with HLA-C,
HLA-E on surface of trophoblast, triggering
the production of cytokines that help
trophoblast to invade or limit the extent to
which it invades (5).

The first studies on spontaneous recurrent
miscarriage associated abnormal immune
reactivity in the context of Th1-Th2 paradigm
demonstrate in vitro that trophoblast antigens
activate lymphocytes to produce embryotoxic
cytokines i.e. TNF-a, IFN-y and IL-2 (4, 5).
TNF-a and IFN-y inhibit embryonic and fetal
development as well as the proliferation of
human trophoblast lines as both these
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cytokines are cytotoxic to embryonic fibroblast
like cells. It is also demonstrated that IL-2,
TNF-a and IFN-y together terminate normal
pregnancy when injected (4, 5). The change in
the cytokines balance synthesis in favor of
those synthesized by Th2 cells with an
increase of interleukin 6 (IL6) and
interleukin10 (IL10) secretion is considered
essential for maintaining a normal pregnancy
(.

Several studies have analyzed the possible
correlations  between 3  polymorphisms
present at the level of the promoter of the
codifying gene for IL10 and the abortion
disease, namely polymorphisms -592C/A,
-819C/T and -1082A/G. Conclusions varied
based on the researched population groups
(8-10). Relationship between the
polymorphism -174G/C in the gene that
codifies for IL6 and several conditions
(anomalies of the lipid metabolism,
autoimmune disorders) has already been
proven (11, 12). Spontaneous recurrent
miscarriages represent an important medical
problem. Numerous researches have been
performed for discovering the possible causes
of abortion disease; however, at a significant
percentage of patients, the exact cause of
spontaneous abortions could not be identified.
Immunological factors play an important role
in carrying and the physiological evolution of a
pregnancy. Few studies have been conducted
to present to establish relationships between
the codifying genes for cytokines and the
abortion disease.

This study aims at analyzing
polymorphisms in the codifying genes for IL6
and IL10 (polymorphisms controlling the
quantity of synthesized cytokines) and the
influence of these polymorphisms over the
pregnancy evolution at the Romanian
population; this is the first study to be
conducted in our country (13).

Materials and methods

This was a case-control retrospective study
and has been performed in Bucharest at
Department of Maternal and Fetal Medicine
Life Memorial Hospital between 2008-2011.
Cases comprised 69 women with two or more
recurrent spontaneous abortions of unknown
etiology. The control lot comprised 64
volunteer women, with no history of
spontaneous abortions and at least one

pregnancy carried to term without any
complications.

Exclusion criteria included anatomical
abnormalities, previously known systemic
disease, endocrine disorders, previous
venous or arterial thrombosis or a family
history of thromboembolism. Chromosomal
abnormalities were ruled out (karyotype)
before inclusion in the study. As infection was
linked with recurrent spontaneous abortion
(RSA), all subjects included were confirmed to
be negative for the TORCH agents
Toxoplasma gondii, rubella, cytomegalovirus
(CMV), herpes simplex viruses (HSV-1 and
HSV-2), varicella zoster virus (VZV) and
human immunodeficiency virus (HIV-1 and
HIV-2).  Transvaginal ultrasound  was
performed to confirm spontaneous abortion.
The study was performed based on an
informed consent and was approved by UMF
Carol Davila Bucharest Ethics Committee.

The demographic characteristics of the
patients were presented in table 1. DNA was
extracted from peripheral blood using
standard techniques (PROMEGA kit). The
sequence amplification was performed by way
of PCR technigue (polymerase chain
reaction). For interleukin 6 and 10 genes
polymorphisms PCR conditions comprised an
initial denaturing step at 95° C for 15 min,
followed by 35 cycles of 95° for 1 min, 56°C
for 2 min and 72°C 1 min and a final extension
at 72°C for 10 min.

IL-10 gene polymorphisms

Gene for interleukin 10 is located on
chromosome 1 (Figure 1). Genomic DNA was
extracted from peripheral blood leukocytes by
the Promega Extraction Kit. Cytokine gene
polymorphisms were determined by PCR-
RFLP. For the -592C/A SNP (rs 1800872),
DNA was amplified using a common forward
primer (5" GCTCACTATAAAAATAGAGACGG
-3') and specific reverse primers for the C (5'-
CTGGCTTCCTACAGG- 3') and the A (5-GAC
TGGCTTCCTACAGT-3') alleles.

Similarly, for the -819C/T  SNP
(rs1800871), DNA was amplified using a
common forward primer F:5’GACAACACTAC
TAAGGCTCCTTTGGG A3 and reverse
primer R:5GTGAGCAAACTGAGGCACAGA
AAT3 and for -1082G/A SNP (rs1800896):
forward primer F: 55GACAACACTACTAAGG
CTCCTTTGGGAZ3' and reverse primer R:5'GT
GAGCAAACTGAGGCACAGAAAT 3'. Positive
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controls were selected by amplifying and
sequencing two regions of the IL-10 promoter.
A reagent control without DNA served as
negative control.

IL6 polymorphism

Gene for interleukin 6 is located on
chromosome 7 (Figure II). For the -174G/C
SNP (rs 1800795), DNA was amplified using a
common forward primer F: 5’GGAGTCACACA
CTCCACCT?3 and reverse primer R:5'CTGAT
TGGAAACCTTATTAGS'. For positive control
we used a known individual heterozygous for
C allele. A reagent control without DNA
served as negative control. The restriction
enzymes and sequences of the restriction
sites for IL6 and IL10 gene polymorphisms are
presented in table II.

Statistical analysis

Statistical analysis was performed to
determine odd ratio (OR) and 95% confidence
intervals (95%CI) associated with recurrent
pregnancy loss, using SPSS software
(Statistical Package for the Social Sciences,
version 20.0, SPSS Inc, Chicago, lllinois,
USA). The p<0.05 was considered to be
statistically significant.

Results

The demographics of the trial persons were
indicated in table I. The frequencies of the
genotypes/alleles 819 C/T, 592 C/A and 1082
A/G in IL10 gene and 174 C/G in IL6 gene in
study and control lot, are presented in tables
I, IV. The distribution of I[L-10-592C/A,
-819C/T genotypes was in Hardy-Weinberg
equilibrium among controls. The frequency of
IL-10-592A (0.32 vs. 0.25; p=0.06) and C
(0.67 vs. 0.75; p=0.50) alleles were similar
between patients and controls (Table III). In
contrast, the frequency of the IL-10-819
(mutant) T allele (0.32 vs. 0.18; p=0.02;
OR=2.09), was higher among patients (Table
).

With the exception of the -819C/C
genotype, which was lower among patients
than controls (p=0.003; OR=0.33; 95%
Cl=0.16-0.67), and 819C/T genotype which
was higher among patients than controls
p=0.004; OR=2.95; 95% CI=1.43-6.08) the
frequencies of IL-10-592C/A genotypes and
819 TT genotype were comparable between
patients and controls (Table Ill). The presence

of the genotype -819 CC (homozygous for
normal allele) was lower in the experimental
lot compared to the control lot and the
presence of the genotype -819 CT
(heterozygous), but not of genotype -819 TT
was higher in the experimental lot compared
to the control lot.

The frequency of the genotypes and allelic
frequencies are presented in table IV. No
significant  differences  were  registered
between the study and the control lot. Both in
the experimental lot as well as in the control
lot, the CC genotype could not be identified,
probably due to detrimental effects over fetal
development that are incompatible with
survival. The obtained data have shown that
there is no association between the presence
of allele C in position -174 from the region of
the IL6 gene promoter and recurrent
pregnancy loss. The next step was to analyze
the correlation between different combination
of studied polymorphisms and increased risk
for recurrent miscarriages.

Frequency of genotype -592 CC
(homozygous for normal allele) /-819 CC
(homozygous for normal allele) was higher in
control group than experimental group
(p=0.005). In contrast, genotype -592 AC
(heterozygous) /-819 CT (heterozygous) was
more frequent in the experimental group
(p=0.05). The frequency of the genotype -819
CC (homozygous of normal allele) /-174 GG
(homozygous of normal allele) was higher in
the control lot compared to the experimental
lot. By contrast, genotype -819 CT
(heterozygous)/-174 GG (homozygous of
normal allele) was more frequent in the
experimental lot compared to the control lot.
Genotype -1082AG (heterozygous)/-174 GG
(homozygous of normal allele) was more
frequent in the experimental lot compared to
the control lot.

Otherwise no statistically  significant
differences between two lots were registered.
For polymorphisms -592 C/A si -819 C/T
allelic frequencies are in concordance with the
frequencies reported previously at Caucasian
population. For polymorphism -1082 A/G
allelic frequencies are discordant with those
reported at Caucasian population (14). For
polymorphism in position -174 G/C in IL6
gene, the allelic frequencies are discordant
with the frequencies reported previously at the
Caucasian population (15).
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Table 1. Demographic characteristics for patients and control group (BMI report based on weight and height of each person (weight?/

height).
Cases (mean+SD) Control (mean+SD) p-value
Age (year) 29.6+6.3 279142 0.21
Abortions (number) 3809 0.0+0.0 0.01
BMI 25.2+3.6 244+£29 0.001

Statistically significant p-value <0.05.

Table I1. Restriction sites and enzymes used for IL6 and 1L10 gene polymorphisms

Polymorphism Restriction enzyme Restriction site

Restriction fragments

-174 G/C IL6 (rs 1800795) Nla Il CATG| 331 bp, 29 bp
-592 C/A 110 (rs 1800872) Sspl AAT |ATT 122 bp, 45 bp
-819 C/T IL10 (rs 1800871) Sspl AAT |ATT 219 bp; 24 bp
-1082 G/A 1110 (rs 1800896) BSelLl CCNNNNN |[NNGG 290 pb; 25 pb
Table 111. Genotype and allele frequencies of IL10 gene polymorphisms
Genotypes Alleles (frequency)(mean+SD)

1L10-592C/A CC CA AA C A

Patients 30 (69) 33 (69) 6 (69) 0.673+0.02 0.326 +0.02

Control 35 (64) 26 (64) 3(64) 0.750 +0.02 0.250 + 0.02

P 0.22 0.48 0.49 0.26 0.28

OR (CI) 0.637 (0.321-1.264) 1.33 (0.674-2.66) 1.93 (0.463-8.0916) 0.688 1.477
1L10-819C/T CC CT T C T

Patients 28 (69) 37(69) 4 (69) 0.673+0.02 0.326 + 0.02

Control 43 (64) 18(64) 3(64) 0.812+0.02 0.187 +0.02

P 0.003 0.0046 1.00 0.02 0.03

OR (CI) 0.33 (0.16-0.67) 2.95 (1.435-6.080)  1.253 (0.269-5.820) 1.25 2.09
1L10-1082A/G AA AG GG A G

Patients 7(53) 28 (53) 18 (53) 0.40 +0.02 0.60 + 0.02

Control 11(64) 24(64) 29 (64) 0.36 +0.02 0.64 +0.02

P 0.61 0.13 0.257 0.65 0.66

OR (CI) 0.73 (0.26-2.04) 1.86 (0.89-3.91) 0.62 (0.29-1.31) 1.18 0.84

Statistically significant p<0.05; OR - odds ratio;Cl - confidence interval

Table 1V. Genotype and allele frequencies of IL16 gene polymorphism

Genotypes Alleles (frequency)(meanSD)
1L16-174G/C GG cG cC G C
Patients 60 (69) 9 (69) 0 0.93 +0.002 0.065 + 0.002
Control 56 (64) 8(64) 0 0.93 +0.002 0.062 + 0.002
P 1,00 1.00 0.90 0.90
OR (CI) 0.9 (0.34- 2.64) 1.05 (0.37- 2.91) 0.95 1.051
Statistically significant p-value <0.05; OR- odds ratio; CI - confidence interval
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Figure 1. Interleukin 10 gene on chromosome 1, 1g32.2 (ghr.nIm.nih.gov.)
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Figure 2. Interleukin 6 gene on chromosome 7, 7p15.3. (ghr.nlm.nih.gov.)
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Discussion

A successful pregnancy depends on
maintaining equilibrium between immunity
mediated by Thl cells and that mediated by
Th2 cells (16). A predominance of Th2
immunity was observed, that means the
stimulation of cytokines synthesis, produced
by Th2 cells, among which IL6 and IL10 have
an extremely important role. Also, the
physiological evolution of pregnancy depends
on the reduction of cytokine synthesis
produced by Thl cells as well (17, 18). The
cytokine production is under genetic control
and in the current study we registered the
correlation between the polymorphisms (SNP)
present at the level of the codifying for IL6 and
IL10 and the abortion disease.

The etiology of recurrent abortions is
heterogeneous (infectious, genetic, anatomic,
hormonal factors are involved), accentuated
by the acquired or birth risk factors. In the
current study we established a possible
correlation between polymorphism -819 C/T in
gene IL10 and recurrent abortions. A study
conducted in 2006 has shown the correlation
between polymorphisms -592 C/A and -819
C/T and early spontaneous abortions; another
study performed on the population in Iran, has
demonstrated the existence of the correlation
only between the polymorphism -592 C/A and
recurrent abortions (9, 14). There were also
studies that concluded that there are no
correlations between any of the 3 described
polymorphisms and the etiology of
spontaneous miscarriages.

Insofar as its production varies as per the
specific polymorphism, the role of IL-10 in
RSA pathogenesis remains controversial (19,
20). It was suggested that increased IL-10
expression was associated with successful
pregnancy, whereas low levels were linked
with recurrent fetal loss (21-23). Others
suggested the opposite, that enhanced IL-10
production was seen in recurrent pregnancy
loss cases compared with fertile women (7,
24, 25).

Others claimed that IL-10, absent in the
serum of healthy pregnant women, was
detected during abortion and labor (24, 25).
These discrepancies may be explained by
ethnic differences of the study groups as well
as by number variations of the subjects that
are included in the research. Although
explanation for these discrepancies remains

to be seen, the complexity of cytokine balance
within the endometrium and decidua, coupled
with the influence of maternal hormones,
dictates the Thl and Th2 cytokine balance
during pregnancy (26).

During pregnancy, there is a detectable
level of IL6 in maternal serum, that increases
at birth (2021), Von Wollf and colleagues
found an abnormal expression of IL6 mMRNA in
endometrium during the mid- secretory phase
in women with RPL (22). Others reported
significantly higher serum concentration of the
Th2 cytokines IL6 and IL10 at normal delivery
than in women with RPL. Furthermore, higher
IL6 levels were found in women with RPL who
had a successful pregnancy as compared with
women with RPL who had another abortion
(20).

The frequency of allele C was 0.06 in the
studied lot compared to 0.40-0.45 at the
Caucasian population. Allele C has not been
identified in position -174 in a study performed
on 388 Japanese men and at only one person
in a study performed on 259 Chinese men
(23, 24).

Conclusion

Taking into account the results obtained in
this study, as well as the results of previous
studies we may conclude that there is not only
one genetic factor, but possibly several that
are involved in the abortion disease etiology,
as favoring factors (24, 25). If the relationship
between genetic factors and the immune
system disorders is cleared, genetic
polymorphisms as the one that is studied may
represent markers for selecting the
therapeutic options and for counseling
patients with recurrent spontaneous abortions.
The recurrent spontaneous abortions etiology
is a multi-factorial condition with both immune
as well we non-immune causes. This study
has proven a possible association of
polymorphism -819 C/T and the increased
frequency of recurrent abortions and the lack
of association between polymorphisms IL10-
592C/A, -1082A/G, IL6-174G/C and the
abortion disease in the studied group.
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