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Abstract

Purpose The roles of several hereditary predispositions
for venous thromboembolism have been evaluated in
women with habitual abortion. We studied the prevalence
of FV Leiden G1691A and FII G20210A mutations in
women with habitual abortion and healthy controls.
Methods 60 unrelated fertile females, as controls, and 70
unrelated women with at least three consecutive pregnancy
losses entered at the present study. MAS-PCR was carried
out for detection of FV Leiden G1691A and FII G20210A
mutations.

Results FV Leiden G1691A mutation was not found in
the studied cases and controls, that is, all of the cases and
the controls had normal FV Leiden 1691GG genotype. FII
20210AA genotype was not found in any of patients or con-
trols. 2.5% of alleles (3 out of 120 chromosomes) in con-
trols and 15.714% of alleles (22 out of 140 chromosomes)
in cases had FII 20210A mutation. The FII G20210A allele
frequency was 0.157 in cases and 0.025 in controls.
Regarding FII G20210A mutation, the distribution of GG,
GA and AA genotypes were 48 (68.57%), 22 (31.43%) and
0 (0%) in the cases and 95 (95%), 5 (5%) and 0 (0%) in the
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controls, respectively. Significant differences in both FII
G20210A alleles and FII G20210A genotypes frequencies
were observed in the cases versus the controls.

Conclusion FII G20210A mutation is significantly associ-
ated with habitual abortion.

Keywords Factor V Leiden - Coagulation factor II -
Pregnancy loss

Introduction

Habitual abortion (HA) is defined as at least three consecu-
tive spontaneous pregnancy losses that occur before
20 weeks’ gestation [1]. HA is known as a heterogeneous
disease and the etiology of HA remains unexplained, how-
ever, the role of anticoagulants in the prevention of HA
cannot be ruled out [1, 2]. Hereditary and acquired risk fac-
tors play important roles in thromboembolism which can
result some problems during pregnancy [3]. Interaction of
genetic background and environmental factors could result
in venous thromboembolism [4]. Factor V Leiden (FV Lei-
den) and prothrombin gene mutations are common heredi-
tary risk factors for venous thromboembolism [4, 5].
Results of Coulam et al. [6] implied that multiple thrombo-
philic gene mutations rather than specific gene mutations
have been associated with recurrent miscarriage [6]. In
most of the cases, transition of G to A at nucleotide position
1691 of the factor V gene leads to production of a defective
factor V (Factor V Leiden) that is associated with resistance
to activated protein C [7], and also transition of G to A at
nucleotide position 20210 of the 3’ un-translated region of
the prothrombin gene associated with high levels of plasma
prothrombin [8]. FV Leiden and factor II (FII) G20210A
mutations are associated with increased production of
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thrombin and risk of venous thrombosis [9]. Hypercoagula-
tion state predispose individuals to complications in preg-
nancy, e.g. pre-eclampsia and HA [10, 11]. It has been
demonstrated that FV Leiden G1691A and FII G20210A
mutations are independent risk factors for venous thrombo-
embolism [12]. The results of several investigations show
that FV Leiden G1691A and FII G20210A mutations are
associated with unexplained recurrent miscarriages [13—
22]. But, some others found no association [23-26]. The
present case—control study was conducted to evaluate the
FV Leiden G1691A and FII G20210A mutations in women
with a history of three or more consecutive pregnancy
losses and healthy controls.

Methods

Ethics approval was obtained from Urmia University of
Medical Sciences. This case—control study was carried out
in Motahari Hospital (Urmia, Iran), an Obstetrics and
Gynecology referral hospital, from March 2008 through
September 2010. 60 healthy fertile unrelated females (con-
trols) with age range of 20-38 years (mean 29.41 +
5.01 years) and 70 unrelated women with a history of three
or more consecutive pregnancy losses (cases) with age
range of 18-40 years (mean 27.62 + 5.37 years) were
entered at study. Considering the age and BMI, there was
no significant difference between cases and controls
(P value >0.05). Controls had a history of two or more suc-
cessful live births. All cases had a history of three or more
consecutive spontaneous pregnancy losses that occurred
before 20 weeks’ gestation. Participants with a history of
any known systemic diseases, cardiovascular diseases, uro-
genital tract disorders, immunological and endocrine abnor-
malities, and other confounding factors such as obesity,
thyroid disease, diabetic mellitus, lupus, abnormal karyo-
type, and induced abortions were excluded from the study
[12, 21, 27]. Before blood sampling, informed written con-
sent has been taken from all participants. Genomic DNA
was extracted from 3-5 ml of EDTA anti-coagulated blood
by salting out method as described previously [28]. Multi-
plex allele specific polymerase chain reaction (MAS-PCR)
amplification was performed using sequence-specific prim-
ers for detecting of FV Leiden G1691A and FII G20210A
mutation. MAS-PCR assay and sequences of normal/
mutant primers described by Ranguelov et al. [29] [29].
DNA was amplified using normal specific or mutant spe-
cific primers as forward primer and a common reverse
primer. The sequences of primers were as follows: FV Lei-
den G1691A common primer: 5'-gga cta ctt gac aat tac tgt
tct ctt g-3’, FV Leiden G1691A wiled type primer:5’-gca
gat ccc tgg aca gac g-3' and FV Leiden G1691A mutant
type primer: 5'-gca gat ccc tgg aca gac a-3'; FII G20210A
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common primer: 5'-tct aga aac agt tgc ctg gca g-3',FII
G20210A Wiled type primer: 5’'-gca ctg gga gea ttg agg
atc-3’, FII G20210A mutant type primer: 5’-gca ctg gga
gca ttg agg att-3’ [14]. A 25 pl PCR reaction was carried
out containing 1 pl of DNA, 10X PCR buffer (Gene Fanav-
aran, Tehran-Iran), 2.5 mmol/L MgCl2, 200 M each of
dNTPs, 0.2 pl Super Taq (Gene Fanavaran, Tehran-Iran),
and 1 pmol/each reverse and forward primers. The PCR
Thermal profile was: initial denaturation at 95°C for 10 min
and then 10 cycles were carried out by denaturation at 94°C
for 30 s, annealing at 60°C for 30 s, extension at 72°C for
1 min; then 25 cycles were carried out by denaturation at
94°C for 30 s, annealing at 55°C for 30 s, extension at 72°C
for 1 min [29]. The PCR reactions followed by extension at
72°C for 7 min. Amplified PCR fragments from MAS-PCR
were analyzed under UV transilluminator after electropho-
resis on 2% agarose gel containing ethidium bromide. FV
Leiden G1691A (R506Q, FV-Leiden) and FII G20210A
mutations give a PCR product of 150 and 340 bp, respec-
tively.

Statistical Analysis

The frequencies of FV Leiden G1691A (R506Q, FV-Leiden)
and FII G20210A mutant and normal alleles, as well as
homozygote and heterozygote genotypes were obtained via
direct counting. Hardy—Weinberg equilibrium was exam-
ined in cases and controls by Chi-square test with Yate’s
correction. All frequencies were compared between cases
and controls using a 2 x 2 contingency table with Fisher’s
exact test. 12 and P value, the odds ratio (OR), and 95%
confidence interval (CI) were calculated through the Epi
Info version 6 package and Microsoft Excel 2003. A two-
tailed P value of <0.05 was accepted as significant.

Results

Figure 1 shows the frequencies of FII 20210G/A alleles and
genotypes in cases and controls. We have studied 260 chro-
mosomes (60 unrelated-females and 70 cases) from Azeri
Turkish origin for the presence or absence of FV Leiden
G1691A and FII G20210A mutations. FV Leiden G1691A
mutation was not found in the studied cases and controls.
FII 20210AA genotype was also not found in any case of
patients or controls group. 2.5% of alleles (3 out of 120
chromosomes) in controls and 15.714% of alleles (22 out of
140 chromosomes) in cases had FII 20210A mutation. The
FII G20210A allele frequency was 0.157 in cases and 0.025
in controls. Regarding FII G20210A mutation, the distribu-
tion of GG, GA and AA genotypes were 48 (68.57%), 22
(31.43%) and 0(0%) in cases and 95 (95%), 5 (5%) and 0
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Fig. 1 Frequencies of FII 20210G/A alleles and genotypes in cases
and controls

(0%) in controls, respectively. In the present study, FII
G20210A allele distributions of the cases (y*=2.433
< 3.84, P value=0.296 >0.05) and controls (xz =0.039
< 3.84, P value = 0.980 > 0.05) were in agreement with the
expected distribution (Hardy—Weinberg equilibrium) by the
Chi-square test with 2 degree of freedom. Significant differ-
ences in both FII G20210A alleles and FII G20210A geno-
types frequencies were observed in cases versus controls
(see Table 1). But this does not fit to FV Leiden G1691A
alleles and genotypes. Figure 2 is a representative image of
the gels.

Discussion

Venous thrombosis is defined as a multifactorial disease and
results from compound interaction of inherited abnormalities
of blood coagulation process and acquired risk factors [30].
This is the first study that investigated the FV Leiden
G1691A and FII G20210A alleles and genotype distributions
in the Iranian Azeri Turkish females with habitual abortion.
The findings of the present study showed that the FV Leiden
mutant allele “FV Leiden 1691A” was not found in any of
our cases and controls. Our results failed to determine any
association between FV Leiden G1691A mutation and HA.
This finding is in agreement with several studies [23-26, 31],
but are inconsistence with some others [13-22]. In the pres-
ent study, 2.5% of alleles in the controls and 15.7% of alleles
in the cases had FII 20210A mutation which implies that the
FII G20210A allele was significantly higher among the cases
(2.5 vs. 15.7%). Our finding is consistence with many studies
[14, 16, 20, 21], but it is inconsistent with Behjati et al. [32]
study. The high prevalence of FII 20210A mutation in the
studied population indicates that screening for FII 20210A
mutation should be considered for detection of high risk
patients. The limitation of the present study is that cases and
controls are not precisely matched considering number of
contributors. Therefore, studies of cases and healthy controls
in a cohort of large and matched sample size are necessary to
analyze more details in the studied population and manage-
ment of high risk carriers.

Table 1 FII 20210G/A alleles

.. FII 20210G/A Cases F (%F) Controls F (%F) OR (95% CI) Uncorrected: Yates-corrected

and genotypes frequencies in

allele/genotype
cases and controls XZ P value

GG 48 (68.571) 57 (95) 0.11 (0.03-0.44) 14.53 0.0001

GA + AA 22 (31.429) 305 8.71 (2.27-39.08) 12.88 0.0003

G 118 (84.286) 117 (97.5) 0.14 (0.03-0.50) 12.98 0.0003

A 22 (15.714) 32.5) 7.27 (1.99-31.41) 11.51 0.0006

Fig. 2 Detection of FV Leiden G1691A and FII G20210A mutations
by MAS-PCR. FV Leiden G1691A mutation results in a PCR product
of 150 bp and FII G20210A mutation produces a 340 bp fragment.
Two PCR reactions have been carried out for each sample, first lane
with mutant allele, and the second lane with normal allele. PCR reac-

tions of six samples have been shown in the figure. [e.g., lanes I and 2
are from a person without mutations with two normal bands, and lanes
5 and 6 are from a person who is heterozygote for FII (PT), and normal
for FV]. Lane M DNA ladder (50 bp)
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Conclusion

FII G20210A mutation is significantly associated with HA
in tested population.
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