
Association Study of Recurrent Abortion With Chromosomal 
Abnormalities and Mutation of Prothrombin Gene in 100 
Affected Women in the Northwest of Iran 

Introduction
Recurrent miscarriage is realized as two or more abortions 
(1) occurring consecutively within twenty weeks of 
pregnancy or when the fetus is below 500 g in weight 
(2,3). In addition, it is a condition entangling 2% to 5% of 
the couples (3,4). It can be a consequence of thrombotic, 
fibrinolytic, genetic, infectious, chromosomal, anatomic, 
endocrinal or immune abnormalities, the anatomical 
anomalies of the uterus, and environmental factors (5). 
However, 50% of the recurrent miscarriage cases occur 
for no known reason (6). Chromosomal abnormalities, as 
the most common cause of the early sporadic abortions, 
are also reported in the majority of the studies as the 
contributing factor to a large volume of recurrent 
miscarriage cases (7,8). 

Several studies conducted on the thrombophilic gene 
mutations have pinpointed that the mother’s congenital 

thrombophilia is related to recurrent miscarriage (9-
11). The influential factors in congenital thrombophilia 
include a mutation in factor V Leiden, protein C 
deficiency, antithrombin deficiency, and mutation 
in methylenetetrahydrofolate reductase, PAI1, and 
prothrombin (12). 

Considering the above-mentioned discussions, the 
present study investigated the relationship between 
couples’ chromosomal abnormalities and recurrent 
miscarriage, as well as the relationship between the 
hereditary thrombophilia factors and the prothrombin 
gene (G20210A) with recurrent miscarriage in female 
patients.

Materials and Methods
The present applied research examined the chromosomal 
abnormalities of 100 couples (200 individuals) with two 
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or more abortions during 2015-2017 in Dr. Rahmani’s 
Medical Genetic Laboratory. To this end, the simple 
random sampling technique was used and sampling was 
determined by the amount that could be collected in one 
year. The average ages of the women and the men were 
28 and 32 and the number of abortions ranged between 
2 and 8.

Standard Cytogenetic Analysis
Peripheral blood (5 mL for every individual) was collected 
using syringes containing heparin. Between 10 and 12 
blood droplets were grown for every individual on a 
culture medium containing 5 mL RPMI1640 and the GTG 
banding of the metaphasic chromosomes was performed 
based on standard methods. 

Polymerase Chain Reaction Method
The gene mutation of G20210A prothrombin was 
examined based on restriction fragment length 
polymorphism-polymerase chain reaction (RFLP-PCR). 
Further, the HindIII enzyme was used for the analysis of 
the prothrombin G20210A gene mutation. The sequence 
of the primers is presented in Table 1.

The purity percentage of the extracted DNA was 
investigated using the Nanodrop device following which 
the fragments were observed in the buffer loading 
under the UV light. The results of the PCR section were 
examined by Fisher exact and chi-square tests.

Results
Cytogenetic Part
All 100 couples were subjected to the experiments. The 
female and male patients’ average ages were 28 (in a 
range of 17-45 years) and 32 (within the range of 22-59 
years), respectively. All the 100 couples were subjected to 
chromosomal analyses. Ten out of 200 analyzed subjects 
were diagnosed with chromosomal disorders (5% of cases 
and 10% of couples). Furthermore, women and men 
accounted for 6 (60%) and 4 (40%) cases of abnormalities 
(Table 2).

No couples were found with chromosomal abnormalities 
in both male and female partners.

Molecular Part
To study the relationship between prothrombin gene 
mutation and recurrent miscarriage, 100 women with 
recurrent miscarriages and 100 normal women (as the 
control group) were investigated, who were within the age 
range of 17-45 and 19-42, respectively. 

No mutation was found in the control group and only 
one heterozygous mutation was observed in the patient 

group. Chi-square and Fisher exact tests were employed 
to compare the patient and control groups (Table 3).

The level of Fisher’s weight is 1. Given that this value 
is greater than 0.05, it can be indicated that the mutation 
level fails to differ significantly between the control and 
patient groups. Thus, it was concluded that prothrombin 
gene mutation is rare in northwest Iran, implying that it is 
not clinically worthy of diagnosis.

Controlling factors for preventing recurrent abortions:
1.	 Proper nutrition;
2.	 Precise use of prescription drugs by the doctor;
3.	 Enough rest;
4.	 Lack of stress and worry.
Frequent abortion labor constraints:
1.	 The cost of testing and treatment of recurrent 

abortions;
2.	 The right time for taking action to diagnose the 

disease.

Suggestions for Future Studies in this Field
1.	 Comparing the rare chromosomal polymorphisms 

such as chromosome 1 in normal populations and the 
population with recurrent abortion in order to decide 
appropriately and better evaluate the association 
between this polymorphism and recurrent abortion, 
considering that our control sample had at least two 
healthy children and had no history of abortion.

2.	 Investigating rare chromosomal polymorphisms in 
samples with a greater number to obtain better and 
more accurate results.

Table 1. Sequence of Primers

Forward primer 5'GCACAGACGGCTGTTCTCTT 3'

Reverse primer 3' ATAGCACTGGGAGCATTG 5'

Table 2. Spectrum of Chromosomal Abnormalities Detected From the 
Chromosome Analysis of 100 Couples Performed for the Investigation of 
Recurrent Etiology

Percent in 100 Couples
(200 Individuals)

Structural 
Abnormalities (n=10)

No. of 
Cases

0.5% 45xx, rob (14:21) 1

0.5% 46xy, inver (9) 1

0.5% 46xy, 1qh+ 1

0.5% 46xy, 21ps+ 1

0.5% 46xx, 14ps+ 1

1% 46xx, 15ps+ 2

0.5% 46xy, 22ps- 1

0.5% 46xx, 22ps- 1

0.5% 46xy, 15p+ 1

Table 3. Cross-tabulation Gene Mutation and Group

Group
Mutant Gene

Total
Positive Negative

Patient 100 (100%) 99 (99%) 1 (1%)

Control 100 (100%) 100 (100%) 0 (0%)

Total 200 (100%) 199 (99.5%) 1 (0.5%)
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3.	 Studying the amount of satellite extension in 
acrocentric chromosomes and the rate of chromosome 
nine reversal in normal populations and those with 
recurrent abortion in order to better understand these 
abnormalities regarding the control groups with at 
least two healthy children and no history of abortion.

4.	 Determining the amount of satellite extension in 
acrocentric chromosomes and the rate of the reversal 
of chromosome number nine in further specimens 
for more accurate verification of these reversals with 
recurrent abortion.

5.	 Investigating the relationship between prothrombin 
mutation and recurrent abortion in different societies 
in order to better understand the effect of this 
mutation in recurrent abortions in other societies.

Discussion
Chromosomal abnormalities were observed in 2% to 8% 
of the couples referring for recurrent miscarriage. The 
present study found chromosomal abnormalities in 5% of 
all the cases and 10% of couples. Based on previous studies, 
the couples’ chromosomal abnormalities are responsible 
for recurrent miscarriages. The comparison between the 
results of previous studies and those of the present study 
is provided in Table 4.

All the conducted studies demonstrated the accentuated 
role of the couples’ chromosomal abnormalities in 
recurrent miscarriage. As shown, the obtained results in 
the current research are in line with those of the other 
studies and the percentage differences are due to the 
differences in the size and type of the study sample volume. 

Thrombophilic abnormalities are the underlying cause 
of placental perfusion anomalies because the venous vein 
and intervillous thrombosis bring about late pregnancy 
conditions such as late abortion and preeclampsia (13). 
The current study evaluated 100 women with recurrent 
miscarriage and 100 healthy women (as the control 
subjects) in molecular terms based on the RFLP-PCR 
method. According to the obtained results, out of the 100 
women with recurrent miscarriage, only one 33-year-
old woman with two abortions was found heterozygous 
with respect to prothrombin gene mutation and the other 
women with recurrent miscarriage were normal with 
regard to the gene. No mutation was documented for the 

control group as well. The results of various studies are 
described as follows.

Souza et al (17) studied the prothrombin gene mutation 
in 56 women with recurrent miscarriage. Based on 
the results, two cases of heterozygous genes (3%) were 
found among these patients in terms of prothrombin 
gene mutation. Four women out of 384 healthy control 
group women had heterozygous genes with regard to 
prothrombin mutation. However, no significant difference 
was observed between the mutation rates of the control 
and patient groups.

Similarly, Di Micco et al (18) studied the women with 
recurrent miscarriage and concluded that prothrombin 
gene mutation rarely happens in heterozygous and 
homozygous forms in women with recurrent miscarriage, 
which is in line with the results of the present study 
regarding the heterozygous form. Finally, Poursadegh 
Zonouzi et al (19) studied 89 women with recurrent 
miscarriage and 50 healthy women as the control group 
and concluded that 1.12% and 1.12% of prothrombin 
gene mutation in women with recurrent miscarriage 
were heterozygous and homozygous, respectively. No 
mutation was observed in the control group. In addition, 
no significant difference was detected between the control 
and patient groups in terms of gene mutation. 

Conclusions
The present study evaluated chromosomal abnormalities 
in women diagnosed with recurrent miscarriage and 
the obtained results were consistent with the findings 
of prior research. Couples’ chromosomal abnormalities 
play a direct role in recurrent miscarriage which happens 
even in the case that one of the couples is diagnosed with 
chromosomal abnormalities. As for the prothrombin gene 
mutation, only one heterozygote case (1%) was found in 
the patient group while no case of mutation was evidenced 
in the control group. Considering the results of the present 
study and those of previous studies, the prothrombin gene 
mutation is rare at least in the northwest of Iran based on 
the absence of a significant difference between the patient 
and control groups in terms of prothrombin mutation. 
Therefore, it is clinically worthless of detection and not 
recommended for the women who refer for recurrent 
miscarriage in the northwest of Iran.

Table 4. Comparison of the Results of Previous Studies With Those of the Present Study

Study Year Ethnicity Case (Couple) Karyotype Anomaly (%) Chromosomal Anomaly (%) Polymorphic Variant (%)

Our study 2017 Northwest of Iran 100 5 1.5 3.5

Lucas et al (13) 1972 London 42 3.57 3.57 0

Dubey et al (14) 2005 India 742 2 0.58 1.41

Ocak  et al (15) 2013 Turkey 495 2.8 2.3 0.5

Gonçalves  et al (16) 2014 Brazil 94 7.3 1.45 5.85
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