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Abstract

Background: Recurrent pregnancy loss (RPL) is defined as two or more pregnancy losses before 20 weeks gestation. -TNF-α is a pro-
inflammatory cytokine that has been proposed a candidate gene for the pathogenesis of RPL. This study aimed to investigate the
association of TNF-α-308G/A polymorphism with RPL among East Azarbaijan population.
Methods: The patient group comprised 100 women with the experience of three pregnancy losses and the control group comprised
100 women without any previous history of pregnancy loss. Genotype TNF-α-308G/A was detected using PCR-RFLP assay.
Results: The observed frequencies of GG and GA genotypes of TNF-α-308G/A polymorphism were respectively 84% and 16% in the
patient group and 81% and 19% in the control group. AA genotype was not observed in any of the groups.
Conclusions: Our results suggest that the TNF-α-308G/A polymorphism is not associated with RPL in East Azarbaijan women.
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1. Background

Generally, recurrent pregnancy loss (RPL) is defined as
two or more consecutive or separated pregnancy losses be-
fore 20 weeks gestation (1). Approximately 50 percent of
all RPLs occur unexplained. Among the possible causes of
unexplained miscarriages are gene polymorphisms (2).

In normal pregnancies, the ratio of TH2 to TH1 cells in
the endometrium and decidua is high. An increase in the
ratio of TH1 cells that produce TNF, IL-2, and INFY cytokines,
which are harmful for the fetus, to TH2 cells that produce
IL-4, IL-5, IL-15, and LIF cytokines, which are useful for the
fetus, increase the toxicity effect on the fetus or ultimately
lead to implantation failure and miscarriage (3, 4).

TNF-α gene is located on the short arm of chromosome
6 (6p21.3). It is about 3.6 Kb long and consists of 4 exons.
Its last exon encodes more than 80% of the secretory pro-
tein (5). There are many polymorphisms inside or around
the TNF-α gene, most of which are located upstream of the
gene and are associated with the transcription start site.
Most TNF-α promoter region polymorphisms have shown
that the -308G, -1031C, -863A, and -857T alleles directly in-
crease the gene expression. According to previous studies,

TH1 cytokines cause coagulation and inflammatory pro-
cesses in the placenta and uterus that lead to miscarriage.
There are two major polymorphisms in the promoter re-
gion of this gene in -228 and -308 nucleotides, which play a
major role in its expression. They are chosen because many
studies have been conducted on these polymorphisms and
their association with various diseases (6).

When the fetus is identified as a foreign body, mother’s
immune system responds against it. During pregnancy, all
lymphocytes are in contact with trophoblasts and create
cellular immune responses. Studies have shown that in-
creased Th1 lymphocytes increase toxin levels against the
fetus and ultimately lead to implantation failure and mis-
carriage. In the presence of sufficient amounts of proges-
terone, the PIBF secreted from CD56 cells of the decidua
and active interstitial lymphocytes stimulates the produc-
tion of protective TH2 cytokines and reduces the produc-
tion of TH1 cytotoxic cytokines. Progesterone produces its
anti-abortion effects by inducing PIBF production (7).

Therefore, due to the fact that this gene was not inves-
tigated in the northwest of Iran, the present study investi-
gated the association of a polymorphism of this gene with
RPL in women of Eastern Azarbaijan in Iran.
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2. Methods

The present study recruited 100 patients with a history
of three spontaneous RPLs before 20 weeks of gestation
and 100 individuals with no history of miscarriage and
with at least two children as controls. Demographic infor-
mation (e.g. age, number of children, medical records) was
recorded. The participants’ age ranged from 21 to 46 with
a mean of 31.20 years in the control group, and from 19 to
44 with a mean of 30.95 years in the patient group. The
inclusion criteria were the number of miscarriages in the
patient group and the number of children in the control
group, who were selected under the supervision of a gyne-
cologist from among women in the East Azarbaijan. The
participants signed a written consent for blood sampling.
Blood samples of 4 mL were taken and stored in EDTA so-
lution at a temperature below 20°C until extraction. DNA
was extracted from peripheral blood leukocyte by the satu-
rated salt method (8). RFLP-PCR technique was used to de-
termine the genotype of TNFα-308G/A polymorphism. To
investigate the -308G/A polymorphism, part of the TNF-α
promoter with a length of 107 bp was proliferated using
F proliferative primers of AGGCAATAGGTTTTGAGGGCCAT
and R: TCCTCCCTGCTCCGATTCCG from a study by Kamoun.
The PCR program was run in 34 cycles as follows: 30 sec-
onds of initial denaturation at 95°C, 10 seconds of primer
binding at 67°C, 30 seconds of extension at 72°C, and 5
minutes of final extension at 72°C. PCR products were elec-
trophoresed on a 2% agarose gel stained with safe stain.

In order to detect polymorphism, the TNFα-308G/A
gene was digested with the NCO1 enzyme (Fermentas Co.)
at 37°C for 24 hours. The PCR product used to examine this
polymorphism was 107 bp, which represents the AA geno-
type. In the presence of individuals with the heterozygote
genotype GA, 87 and 20 bp fragments were made, where
the 20 bp band was not shown in the gel (Figure 1). PCR
products were transferred onto 8% polyacrylamide gel af-
ter enzyme digestion. After staining with ethidium bro-
mide, the results were analyzed by 2× 2. Contingency soft-
ware using the Chi-square test. The P-value less than 0.05
was considered significant in this study.

3. Results

One hundred patients and 100 healthy participants
were examined for TNF-α-308G/A polymorphism. The fre-
quency of GG and GA genotypes of TNF-α-308G/A polymor-
phism was 84 (84%) and 16 (16%) in the patient group and
81 (81%) and 19 (19%) in the control group, respectively. The
AA genotype was not observed in any of the groups. The

Figure 1. PCR-RFLP products of TNF-α-308G/A polymorphism Column 1: PCR prod-
uct; Column 2: Marker; Column 3: Genotype GG; column 4: Genotype GA

allele frequency of TNFα-308 polymorphism was 92% and
90.5% for allele G and 8% and 9.5% for allele A in the pa-
tient and control groups, respectively. Statistical analysis
of genotypic and allelic frequencies showed no significant
relationship between the patient and control groups. The
results of the statistical analysis are presented in Table 1.

The aim of this study was to investigate TNFα-308G/A
gene polymorphism in relation to the increased risk of RPL
in patients of East Azarbaijan in Iran.

Statistical analysis between the allelic frequency of the
two groups of patients and controls showed no significant
difference (P = 0.3).

A study in 2013 showed a significant association be-
tween TNFα-308G/A polymorphism and RPL in Saudi Ara-
bia (9). No significant relationship was observed in China,
though (10). The findings in the present study were dif-
ferent from those of other RPL studies. The reason for the
difference in the results of gene polymorphism studies
can be due to genetic and geographical differences and a
small sample size, which requires studies with larger sam-
ple sizes.

4. Conclusion

The present study found no relationship between
TNFα-308G/A gene polymorphism and RPL in the female
population of East Azarbaijan in Iran.
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Table 1. Genotypic and Allelic Distribution of TNFα-308G/A Polymorphism in the Patient and Control Groups in the Northwestern Population of Iran

Genotype
Patients (N = 100) Controls (N = 100)

Risk, (%) P Value
No. (%) No. (%)

AA 0 0 0 0 0 1.00

AG 16 16 19 19 0.81 0.35

GG 84 84 81 81 1.23 0.35

Alleles

A 16 8 19 9.5 0.82 0.39

G 84 92 81 90.5 1.2 0.31
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