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ARTICLE INFO Abstract

Background. Parental chromosomal abnormalities as well as changes in genes
Article History: encoding thrombophilic factors are common causes of recurrent abortions. One of
Received: 31 Aug 2020 the causes of thrombophilia is Factor II (F2) gene mutation (G20210A) and
Accepted: 23 Dec 2020 plasminogen activator inhibitor gene (PAI-1) polymorphism (4G/5G). Therefore, the
ePublished: 3 Nov 2021 present study aimed to investigate the frequency of chromosomal abnormalities and

the association of thrombophilic gene polymorphisms in patients with abortion in
Keywords: northwestern Iran.
Chromosomal Methods. In the present case-control study, cytogenetic analysis of 60 couples with a
abnormalities, history of recurrent abortions was performed by the standard 72-hour culture of
Plasminogen activator lymphocytes and G-banding. The polymorphism (5G/4G) of PAI-1 gene and the
inhibitor gene, mutation (G20210A) of F2 genes were evaluated using RFLP-PCR and ARMS-PCR
Recurrent abortions, molecular methods, respectively. The obtained data were analyzed using statistical
Factor 2 gene software.

Results. No significant abnormalities affecting abortion were observed in cytogenetic
studies; in the molecular study, the frequency of the 4G allele in patients and control
groups were 54.2% and 33.3%, respectively; the frequency of 5G allele in the patients
and control groups were 45.8% and 66.8%, respectively. The frequency of 5G/5G and
4G/5G genotypes is 25.0% and 41.6% in the patient group, and 55.0% and 23.3% in
the control group, respectively. Also, the frequency of 4G/4G genotype in patients and
controls were 33.3% and 21.6%, respectively.

Conclusion. The results of this study show that there is a significant relationship
between the frequency of the 4G allele of the PAI-1 gene with susceptibility to
recurrent abortions in northwestern women, while no was relationship between F2
gene mutation and recurrent abortions was observed.
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Extended Abstract

Background

Recurrent pregnancy loss (RPL) occurs when a
woman experiences two or more consecutive
abortions before her 20th week of pregnancy.
RPL is a serious reproductive problem affecting
more than 5% of reproductive-age women.
Despite extensive research efforts on the causes
of RPL, between 50 and 60% remain idiopathic.
Chromosome abnormalities, as well as changes
in genes encoding thrombophilic factors, are
common causes of miscarriage in pregnant
women. Previous studies showed that genetic
factors associated with thrombophilia may
This
controversial, due to

contribute to recent miscarriages.
relationship ~ is
contradictory studies that confirm or reject it.
Factor II gene mutation (G20210A) and
plasminogen activator inhibitor gene (PAI-1)
polymorphism (4G/5G) are two causes of
thrombophilia. Hence, the objective of the
present study was to investigate the frequency of
chromosomal abnormalities and the association
between thrombophilic gene polymorphisms

and abortion in northwest Iran.

Methods

As part of this case-control study, we selected
60 couples that have recurrent miscarriages and
60 women without previous miscarriage history
from those referred to Dr. Rahmani's medical
genetics Laboratory. The studied subjects were
women aged 20-45 years old with at least two
with
autoimmune

consecutive  miscarriages. = Women

anatomical abnormalities,
diseases, and genital infections were excluded
from this study. Cytogenetic testing was done on

both female and male participants in the study;

molecular analyses were performed only on
women with recurrent miscarriages and on
those without. Cytogenetic analysis of 60
couples with a history of recurrent miscarriage
was performed by standard 72-hour lymphocyte
culture and G-banding. The genomic DNA was
extracted from 5 ml peripheral blood samples
using the proteinase K method. The extracted
DNA samples were amplified using polymerase
chain reaction (PCR) methods. 5G/4G
polymorphisms of the PAI-1 gene and G20210A
mutation of the F2 gene were performed by
PCR-ARMS and PCR-RFLP
methods, respectively. We analysed the collected
data using statistical software (SPSS). The ethics
committee of Tabriz University of Medical

molecular

Sciences approved this study protocol (Ethical
code: IR-TBZMED.REC.1398.636).

Result

Women in the study were an average age of
20-45 years and the highest rate of recurrent
miscarriage (32%) was observed among patients
aged 31-35. The lowest and highest numbers of
abortions were 2 and 4, respectively.

Cytogenetic examination
On a Cytogenetically studied cohort of 60
17 had

including 9 males and 8 females with karyotype

couples, chromosomal variants,
variants. Chromosomes 15 and 21 had the
highest  frequency  of  variants, and
Chromosomes 14 and 16 had the lowest

frequency of variants.

Molecular Genetics Results
Investigation of PAI-1 Gene Polymorphism
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The results showed that the frequency of
genotypes 5G/5G and 4G/5G among patients
and controls, were 25% and 41.6%, respectively.
Also, the frequency of 4G/4G genotype in the
case and control groups was 33.3% and 21.6%,
respectively. The frequency of allele 4G in case
and control groups were 54.2 % and 33.3%,
respectively. And the frequency of allele 5G in
the case and control groups was 45.8% and
66.6%, respectively. According to the results of
statistical analysis, there is a significant
difference between the case and control groups
regarding genotypic and allelic frequency.
Therefore, 5G/4G gene polymorphism can be a

risk factor for recurrent miscarriages.

Investigation of F2 Gene mutation

In our study, the genotypes of 59 cases were
wild homozygous (GG) (98.3%), and 1 case
(1.7%) was heterozygous (GA). None of the
patients carried homozygous mutants (AA). The
results of statistical analysis showed that there

was no significant difference between case and
control groups in terms of genotypic and allelic
frequency. So (G20210A) mutation cannot be a
risk factor for recurrent miscarriages.

Conclusion
This study describes the frequency of
chromosomal abnormalities, the frequency of

and the
genotypes in the population of northwest Iran.

targeted alleles, distribution of
An analysis of these genes can help identify
individuals at risk. The results of this study
suggested that there is a significant relationship
between polymorphism of the 4G/5G gene and
the risk of recurrent miscarriage, while no
significant association was observed between
prothrombin gene mutation (G20210A) and
recurrent miscarriage. In the case of
chromosomal variants, there is a need for
further studies to determine if chromosomal

variants are linked to recurrent miscarriages.
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