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Abstract
Background: Recurrent pregnancy loss (RPL) is a heterogeneous condition consisting of three or more consecutive abortions before 20th week of gestation. Despite extensive research on the causative effects of RPL, approximately 50% - 60% of RPLs are still
idiopathic. Although an increasing number of prospective studies have been conducted with sufficient power to investigate the association between various thrombophilias and RPL, some controversy still remains toward screening for thrombophilia in women
with RPL.
Objectives: The aim of this study was to investigate the association between recurrent pregnancy loss and polymorphism in factorXI (A > T) gene in Iranian Azeri women.
Methods: This is an association study with a case-control design. The study participants consisted of 320 women with RPL from Iranian Azeri origin. The control group comprised 320 age- and ethnically-matched healthy women in the reproductive age. Genomic
DNA was extracted from the whole blood and genotyping was performed using PCR amplification followed by restriction fragment
length polymorphism (RFLP) analysis.
Results: The genotype frequencies in the case group were 54/68% AA, 45/31% AT, and 0/9% TT, while the frequencies in the control
group were 52/18% AA, 47/32% AT, and 0/6% TT. No significant association was found between factor XI rs3756008 polymorphism and
RPL (P > 0.05).
Conclusions: There is no significant association between factor XI rs3756008 (A > T) polymorphism and RPL among Iranian Azeri
women.
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1. Background
Recurrent pregnancy loss (RPL) is an event of two or
more successive pregnancy losses in the first trimester that
comprises up to 5% of clinically pregnancy losses (1). RPL
may occur due to genetic, hormonal, metabolic, uterine,
infectious, immune and thrombophilic factors (2). According to these heterogeneous causes, the appropriate evaluation of patients is necessary to explore the pathophysiological mechanisms; thereby, the cases experiencing RPL
would receive a better treatment (3). Thrombophilic disorder is one of the most common complications of pregnancy that affects approximately 1% to 2% of women (4).
Thrombophilia is identified as a major cause of RPL after chromosomal abnormalities with a rate of up to 40%,
especially in the first half of pregnancy (5). Thrombophilia
is a disorder of coagulation which increases the risk of
thrombosis (blood clots in blood vessels) (6).

Coagulation FXI was discovered nearly 50 years ago; its
intricate role in hemostasis and thrombosis was not unveiled until the past decade. It is well confirmed that FXI
is a plasma serine protease zymogen with a key function in
bridging the initiation and amplification of blood coagulation in vivo (7, 8). Coagulation factor XI (FXI) is essential
for normal function of the intrinsic pathway of blood coagulation (9). Genetic variants in the FXI gene are risk factors
for venous thrombosis among both Whites and Blacks (1).
Factor XI is synthesized in the liver. FXI deficiency is
uncommon and presents as an autosomal recessive or acquired disorder. It is commonly asymptomatic. Many studies have previously suggested an association between factor XI (FXI) deficiency and autoantibodies to FXI and recurrent pregnancy loses (10). It can activate factor XI, which
subsequently activates factor IX (previous intrinsic pathway); however, this is its marginal function. The transfor-
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mation of the plasminogen to plasmin by factor XII and
initiation of fibrinolysis is of greater importance. In the
human body, the processes of coagulation and fibrinolysis
are constantly in a dynamic balance; so, factor XI leakage
can increase the risk of thrombosis (11).
There is a double risk of thrombosis as 10% in the population with high levels of FXI compared to the rest without significantly high levels of this factor. There is also
a correlation between the risk of venous thrombosis and
polymorphisms in the location 4q35.2, where there exists
a gene for coagulation FXI (12, 13).
Glueck CJ et al. (2010) study addressed the activity of
FXI as a possible cause for miscarriage. Their results indicated that high FXI activity is independently associated
with RPL and it should be measured in women with RPL (14)
In this study, the effect of factor-XI rs3756008 polymorphism on recurrent pregnancy loss syndrome was investigated by using RFLP-PCR method among Iranian Azeri
women.
2. Methods
This case-control study was conducted to determine
the association between factor XI rs3756008 (A > T) polymorphism and recurrent pregnancy loss. A total of 320 patients and 320 healthy controls referring to the teaching
hospitals affiliated to Tabriz University of Medical Sciences
between 2011 and 2013 took part in this retrospective casecontrol study.
The subjects were women aged 20 - 35 years who had experienced at least three consecutive abortions before 20th
week of gestation. The patients’ karyotypes and the structure of uterine were normal; no infection-related miscarriages were detected; and any other identifiable cause of
abortion was not figured out. Thus, the events were classified as unexplained pregnancy loss. The age matched
control subjects were selected from healthy fertile women
with at least two live births and no history of pregnancy
loss. In order to prevent the epidemiological bias, all recruited subjects had a same ethnicity and belonged to Iranian Azeri origin. All participants were informed about the
study and signed a consent form.
In DNA extraction stage, blood samples (5 mL) from antecubital vein were collected into tubes containing EDTA as
anticoagulant. Genomic DNA was extracted using the proteinase K method. Nanodrop instrument was employed to
determine the quality and quantity of each DNA sample
followed by electrophoresis on 1% agarose gel (Merck Germany) to confirm the results. The extracted DNA samples
were stored at -20°C until analysis.
DNA samples were amplified and investigated for polymorphisms in factor XI rs3756008 (A > T) using poly2

merase chain reaction (PCR) and primers (MWG Biotech): 1
cycle of initial denaturation at 94°C for 5 minutes, followed
by 35 cycles of denaturation (94°C for 1 minute), annealing
(50°C for 45 seconds), extension (72°C for 45 seconds) and
a final extension at 72°C for 5 minutes. In total, 25µL PCR
reaction volumes were used (Forward Primer 1µL; Reverse
Primer 1 µL; 10X Buffer 2.5 µL; dNTP 10 mM 0.5 µL; Mg 50
mM 0.95 µL; Taq DNA polymerase 10X0 18 µL; DNA 3 µL).
The PCR products were electrophoresed on 1.5% agarose
gel stained by ethidium bromide. Following amplification reaction, the PCR products were digested through restriction fragment length polymorphism (RFLP) analysis
using the appropriate restriction endonucleases. After being digested by MluCI enzyme (Sina Gene), the PCR product (194 bp) remains intact if A allele is present and yields
two fragments (131 bp and 63 bp) if the polymorphic T allele is present. Then, the samples were incubated at 37°C
for 5 and 15 minutes, respectively. Electrophoresis of the digested products was performed on 3% agarose gel stained
by ethidium bromide. The size of bands was estimated by
using a molecular weight marker. A gel documentation instrument was used to visualize the bands of PCR and digested products of RFLP analysis.
The data were analyzed using the statistical package
SPSS (version 17). They were expressed as mean ± standard
deviation for quantitative variables and number and percentage for qualitative values. P < 0.05 was considered statistically significant.

3. Results
320 patients with at least three unexplained RPLs
(mean 5, range 3 - 7) and 320 age- and ethnically-matched
controls who had at least two successful deliveries from
Iranian Azeri origin were screened for the Factor-XI
(rs3756008) polymorphism.
The genotype frequencies of Factor-XI (rs3756008) variant in the case group were 54/68% AA, 45/31% AT, and 0/9%
TT, while the frequencies in the control group were 52/18%
AA, 47/32% AT, and 0/6% TT (Table 3). Based on the statistical analysis, no significant difference was found between
patients and controls concerning Factor-XI (rs3756008)
genotype frequencies. The allele frequencies for FactorXI (rs3756008) polymorphism were also deliberated based
on groups of subjects (Table 3). Accordingly, there were
no meaningful differences in the prevalence of Factor-XI
(rs3756008) variants between women with RPL and their
healthy controls. Finally, it was assumed that FactorXI (rs3756008) polymorphism is not related to RPL. Also,
genotype frequencies of the two investigated polymorphisms were in Hardy-Weinberg equilibrium (HWE).
Gene Cell Tissue. 2017; 4(1):e43717.
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Table 1. Primer Sequences Used for Detection of Gene Polymorphisms

Polymorphism
FXI rs3756008 (A > T)

Primer Sequence

Melting Temperature

5’-TTTGGTTTTCCAGTGAAGCA-3’

48

5’-GTGCCAAGAATGGCTTTCA-3’

47

Size of Amplified Product

Reference

194

16

Table 2. Demographic Variables in Patient and Control Groups

Variable

Patient Group

Control Group

20 - 25 years

26 cases (8%)

35 cases (11%)

26 - 30 years

192 cases (60%)

105 cases (35%)

31 - 35 years

102 cases (32%)

180 cases (56%)

25.16 ± 3.16

23.44 ± 3.10

224 (70%)

160 (50%)

P Value
0.15

Age

BMI (Kg/m2 )

0.14

Education
Under diploma and diploma
High educated

0.02

96 (30%)

160 (50%)

Systolic BP

114.12 ± 8.88

112.89 ± 8.32

0.32

Diastolic BP

73 ± 8.09

74.6 ± 7.4

0.40

Abbreviation: BMI: body mass index.

Figure 1. Gel Picture Showing RFLP Fragments for SNP rs3756008

study was not significantly associated with RPL and Factor
XI polymorphism. In this study, RPL was defined as three or
more miscarriages.
Despite extensive research to explain the causative effects of recurrent pregnancy loss (RPL), about 50% - 60%
of RPLs are still idiopathic. Despite the increasing number of prospective studies with sufficient power to investigate the association between various thrombophilias and
RPL, some controversy still remains regarding screening
for thrombophilia in women with RPL. Therefore, routine
screening is not cost-effective and justified. On the other
hand, clinicians need guidelines for screening.

PCR product (194 bp) remains intact if A allele is present and yields two fragments
(131 bp and 63 bp) in case of T allele.

4. Discussion
This study examined the polymorphism in Factor XI
rs3756008 in 320 Iranian Azeri women with RPL in comparison with 320 healthy Iranian Azeri women. The present
Gene Cell Tissue. 2017; 4(1):e43717.

The AA genotype was less prevalent in control women
compared to RPL patients, though this difference was not
significant. The AT genotype was more frequent in the control women than RPL patients but this difference also was
not significant. Also, the TT genotype was less frequent in
the control women compared to RPL patients but this difference also was not significant, as observed in Table 3.
rs3756008 (A > T) allele frequencies showed that there
is no significant difference between the RPL patients and
the controls. The frequency of the major A allele was higher
in RPL patients than controls and also, the T allele was more
prevalent in RPL patients than controls, as observed in Table 3. Therefore, factor II G20210A polymorphism seems
not to be associated with RPL in the investigated popula3
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Table 3. Factor-XI Genotype and Allele Frequency

Genotype

Patient Group (320)
Percent

Cases

Control Group (320)
Percent

Cases

P Value

OR (95% CI)

Co-dominant
AA

54.68

172

52.18

167

ref

AT

45.31

145

47.32

151

0.691

0.931 (0.682 - 1.273)

TT

0.9

3

0.6

2

0.1

1.455 (0.240 - 8.849)

Dominant
AA

53.75

172

52.19

167

ref

AT + TT

46.25

148

47.11

153

0.751

0.938 (0.688 - 1.280)

Recessive
TT

0.93

3

0.6

2

ref

1

99.09

317

99.4

318

1

0.664 (0.11 - 4)

AT

45.31

145

47.18

151

ref

1

AA + TT

54.68

175

52.82

169

0.692

1.08 (0.709 - 1.268)

A normal

76.40

489

75.78

485

ref

1

T minor

23.59

151

24.21

155

0.89

1/085 (0/596 - 1/975)

AA + AT
Over dominant

tion.
So far, several studies have demonstrated women with
thrombophilia have higher risk for RPL, second-trimester
miscarriage and other complications of pregnancy (15, 16).
Hereditary thrombophilia is increasingly recognized as an
important risk factor of RPL. This inheritance of body to
inappropriate coagulant formation is induced by genetic
make-up of the individuals. Genetic variation in terms of
polymorphisms in the genes has a role in the coagulation
process and is proposed as a risk factor for RPL (2).
Factor XI rs3756008 (A > T) polymorphism showed no
significant difference between the RPL patients and the
controls women. J. Sokol et al. demonstrated the associated activity of coagulation factor XI in patients with
RPL. While several studies have indicated that this kind of
polymorphism has no association with RPL, Parand et al.
showed an association between XI rs3756008 and RPL (1720).
However, we have not found any evidence demonstrating the association of this polymorphism with RPL. This
contradictory result may be due to racial, ethnic, and regional differences in studied patients.
Contradictory results in different populations suggest
that the role of rs1799963 and rs3756008 polymorphisms
in patients with RPL possibly is affected by increased
amount of prothrombin in the diet, and geographical and
racial diversity (21). Further study is necessary to explain
4

the role of these polymorphisms in recurrent abortion syndrome, and the present study was an attempt to achieve
this purpose in Iranian Azeri population.
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