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Introduction
The research priority in pathologies in obstetrics and gynecology 

is studying the state of formation of the ‘mother-placenta-fetus’ 
functional system, which ultimately is the birth of a healthy infant 
[3-5]. It is known that pregnancy is a developing system with a 
progressive load against the background of the influence of endo- 
and exogenous factors, and certain deviations can be revealed in 
the repeat studies of the same indicators [4,8-10]. In doing so, an 
important role is given to the state of the placenta, which is a single 
biological system that unites these two organisms. Disorders of 
the functional and metabolic activity of the placenta, which exceed 
its compensatory and adaptive capabilities, ultimately contribute 
to the formation of a high-risk pregnancy. According to literature, 
the present stage in the development of placentology requires the 
study of finer biochemical mechanisms of regulation at the intra- 
and intercellular level, which ensure the normal development 
of the placenta. The study of placental growth factors, which are  
powerful regulatory biosubstances that stimulate proliferative  

 
processes in the tissues of the placenta and fetus and are actively  
involved in angiogenesis, is of special interest [1,2,7,13,14]. Studies 
have demonstrated the role of the proinflammatory cytokine TNF-α 
in the regulation of apoptosis in the early stages of gestation, its 
participation in the regulation of the invasion of trophoblast cells is 
also known [7,16-18]. 

This factor enhances the proliferation of T and B cells, the 
formation of adhesive molecules, acute phase proteins, and 
activates fibroblasts. It is known that TGF-α, a polypeptide that 
is a potent mitogen for epithelial cells and fibroblasts, is also 
involved in the growth and stimulation of follicle differentiation 
[12,13]. TGF-β is a systemic cytokine since it and its specific 
receptors are found in almost all types of cells. TGF-β, isolated from 
homogenates of placental tissue, is recognized as a topical factor 
regulating the proliferation and invasion of cytotrophoblast in 
the placental-uterine region. Immunohistochemically, it is found 
in syncytitrophoblast, the epithelium of the villi, and extravillous 
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cytotrophoblast subpopulations [12]. Despite the huge knowledge 
accumulated in the field of studying the biological functions of 
the cytokine TNF-α under normal and pathological conditions, 
intensive interdisciplinary studies of this phenomenon in the 
human body are still relevant. Currently, there is several reliable 
data on the role of the 308G>A (rs1800629) locus of the TNF- 
gene in the pathogenesis and development of several diseases 
(Freidin M.B. et al., 2006). According to Sandford AJ еt al. (2004), 
this polymorphism is reliably associated with cardiovascular 
diseases and atopic bronchial asthma. In this regard, the study of 
the distribution of rs1800629 polymorphism in the TNF- gene 
in fetal loss syndrome is an urgent problem in obstetrics and 
gynecology.

Objective of The Research
To assess the significance of allelic and genotypic variants of the 

rs1800629 polymorphism in the TNF-gene in the formation of fetal 
loss syndrome in pregnant women living in Uzbekistan.

Material and Methods of The Research
In total, we examined 51 pregnant women aged 19 to 39 years, 

who were followed up on the basis of the clinic of the Republican 
Specialized Scientific and Practical Medical Center for Obstetrics 
and Gynecology at the Ministry of Public Health of the Republic of 
Uzbekistan. FLS was diagnosed on the basis of clinical laboratory 
and function (ultrasound) tests. Molecular genetic examination of 
biomaterials (DNA) was carried out on the basis of the Department 
of Molecular Medicine and Cell Technologies of the Republican 
Specialized Scientific and Practical Medical Center for Hematology 
at the Ministry of Public Health of the Republic of Uzbekistan. As 
a comparison group, a population control was used, which was 
represented by DNA samples (n=80) of apparently healthy donors 
(not pregnant) from the DNA bank of the above department.

DNA samples were isolated from peripheral blood lymphocytes 
in accordance with the manufacturer’s instructions (AmpliPrime 
RIBO-Prep (Next Bio LLC). The concentration and purity of the 
isolated DNA were assessed in measuring the optical density of 
DNA-containing solutions at 260 and 280 nm wavelength against 
TE on a NanoDrop 2000 spectrophotometer (USA). To detect 
polymorphism, a test kit of RPC Syntol (Russia) was used. The 
analysis of associations was conducted by comparing two samples 
on a case-control platform. Statistical analysis of the results was 

carried out using the statistical software package ‘OpenEpi 2009, 
Version 2.3.’

Results of The Research
 Among 51 pregnant women, Fetal Loss Syndrome (FLS) 

was diagnosed in 41 ones, which accounted for 80.4% of cases. 
Physiological carrying of pregnancy was noted in 10 patients, 
which accounted for 19.6% of cases. The diagnosis of Fetal Loss 
Syndrome (FLSD) was established on the basis of the degree of 
fetal growth retardation, the presence and severity of signs of 
chronic intrauterine fetal hypoxia, the degree of hemodynamic 
abnormalities in the mother-placenta-fetus system, the severity 
of impairments of the placenta hormonal function, and the 
effectiveness of the conducted therapy. To assess the clinical 
course of fetal loss syndrome, we used the working classification 
used in Fetal Growth Restriction Syndrome (FGRS). So, among 
41 pregnant women with FGRS, taking into account the severity, 
Level I of severity was revealed in 14 patients, which was 34.1%, 
Level II of severity was revealed in 21 patients (61.2%), and Level 
III of severity was found in 6 patients, which was 14, 6% of cases. 
To assess the detectability of allelic variants of rs1800629 of the 
TNF- gene, molecular genetic blood testing was conducted (Table 
1).

As it follows from Table 1, in the main group of patients, 
the frequency of functional allelic variants G and A was 90.2% 
and 19.6%, respectively. In the control group, the distribution 
frequency of these alleles was 93.1% and 6.9%, respectively. The 
calculated chance of detecting the pathological allele A was 1.5 
(χ2=0.8; P=0.4 95% 0.6017, 3.603). The analysis of the detectability 
of the rs1800629 genotype polymorphism in the TNF- gene in 
the studied group of pregnant women and control group showed 
that functional genotypes G/G were determined in 80.4% against 
86.2%, respectively. Whereas heterozygous genotypes G/A in the 
control group were detected in 13.7% of cases, and in the group 
of pregnant women, they were revealed in 19.4%, which was 1.4 
times insignificantly higher than in non-pregnant patients (χ2=0.8; 
P=0.4; OR=1.53; 95% 0.5979-3.915). It should be noted that the 
unfavorable genotype A/A was detected in neither group. The 
results of molecular genetic studies of the rs1800629 genotype 
polymorphism in the TNF- gene were analyzed considering the 
detectability of fetal loss syndrome in pregnant women (Table 2).

Table 1: Frequency of distribution of alleles and genotypes of the rs1800629 polymorphism in the TNF-α gene in the group of pregnant women and 
the control group.

## Group

Allele frequency Genotype distribution frequency

G А G/G G/А A\A

n* % n* % n % n % n %

1 Main group  n=51  (102*) 92 90.2 10 19.6* 41 80.4 10 19.6 0 0

2 Control group  n=80 (160*) 149 93.1 11 6.9 69 86.2 11 13.7 0 0

Note: n is the number of examined patients; *n is the number of studied chromosomes.

* is the index of reliability in relation to the indicators of the control group (without pregnancy) P<0.05.
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Table 2: Parameters of the distribution of alleys and genotypes of the rs1800629 polymorphism in the TNF-α gene in the groups of pregnant women 
with and without FLS

## Group

Allele Frequency Genotype Distribution Frequency

G А G/G G/А A\A

n* % n* % n % n % n %

1 Main group of pregnant women with FLS n=41(82*) 73 89.02 9 10.9* 32 78.05 9 21.9* 0 0

2 Healthy pregnant women without FLS   n=10(20) 19 95 1 5 9 90 1 10 0 0

Note: * -is the index of reliability in relation to the control group of pregnant women without FLS (P<0.05)

Table 3: Frequency of distribution of alleys and genotypes of the rs1800629 polymorphism in the TNF-α  gene in the groups of pregnant women 
with FLS, considering the severity of FGRS

## Group

Allele Frequency Genotype Distribution Frequency

G А G/G G/А A\A

N % n % n % n % n %

1 Pregnant women Level I severity of FGRS N=14(28) 26 92.8 2 7.1 12 85.7 2 14.3 0 0

2 Level II severity of FGRS N=21(42) 36 85.7 6 14.3* 15 71.4 6 28.6* 0 0

3 Level III severity of FGRS n=6(12) 11 91.6 1 8.3* 5 83.3 1 16.6 0 0

4 Healthy pregnant women  n=10(20) 19 95 1 5 9 90 1 10 0 0

Table 3: Expected and observed frequency of distribution of genotypes of the rs1800629 polymorphism in the TNF-α gene in groups of pregnant 
women with FLS according to the Hardy-Weinberg principle.

Genotypes
Genotype Frequency

χ2 Р
Expected Observed

G/G 0.78 0.79 0.008

0.43
G/A 0.22 0.19 0.122

A/A 0 0.01 0.494

Total 1 1 0.623

The analysis of studies showed that in the group of pregnant 
women without FLS, the detectability of the unfavorable A allele of 
the TNF gene was 5.0% (1/10), while in pregnant women with FLS, 
it was 10.9% (9/41), which is 2.2 times insignificantly exceeded 
the indicators of healthy pregnant women (χ2=0.6; P=0.4; OR=2.3; 
95% 0.2793-19.65). At the same time, there is a tendency to an in-
crease in the unfavorable allele in the subgroup of patients without 
FLS. The detectability frequency of polymorphism of favorable G/G 
genotypes in the examined groups of pregnant women was 78.05% 
and 90%, respectively. While the polymorphism of heterozygous 
genotypes G/A in the group of patients with the physiological 
course of pregnancy was 10.0% (1/10), and in pregnant women 
with FLS, it was 21.9% (9/41), which was 2.5 times insignificantly 
higher than the indicators of pregnant women without FLS (χ2=0.7; 
P=0.4; OR=2.53; 95% 0.2821-22.71) (there is also a tendency to an 
increase in the unfavorable genotype in the first subgroup of pa-
tients). The homozygous unfavorable genotype A/A was detected 
in neither subgroup. The results of molecular genetic testing were 
analyzed considering the severity of FGRS. Thus, in pregnant wom-
en with Level I severity of FGRS, the polymorphism of heterozygous 
genotypes G/A was detected in 14.3% of cases, in pregnant wom-
en with Level II thereof, it was detected in 28.6% of cases, and in 
pregnant women with Level III thereof, it was detected in 16.6% of 

cases, respectively (Table 3).

As it follows from Table 4, the indices of the frequency of 
distribution of the G308A genotype polymorphism in the TNF- 
gene in the main group of pregnant women with FLS according to 
the Hardy-Weinberg principle showed that the observed frequency 
of G/G and G/A genotypes was 0.78 and 0.22, respectively, while the 
expected frequency of genotypes was 0.79 and 0.19, respectively. 
The observed and expected frequencies of homozygous unfavorable 
A/A genotypes were 0.0% and 1.2% of cases (P>0.05). In the 
group of pregnant women without FLS, the observed and expected 
frequencies of heterozygous G/A genotypes were found in 0.1 and 
0.9 cases, and homozygous non-functional genotypes A/A were 
found in 0.0 and 0.025, respectively (P>0.05) (Table 4). Thus, the 
study of the distribution of the rs1800629 genotypes in the TNF- 
gene showed that for this locus, both in the group of patients 
with FLS and in the control group, the observed distribution of 
genotypes corresponds to the theoretically expected distribution 
according to the Hardy-Weinberg principle (p>0.05). Clinical 
laboratory and functional studies of 51 pregnant women revealed 
concomitant somatic pathology in 20 women, which was 39.2% of 
cases. The largest number of comorbidities was found in the group 
of pregnant women with FLS, which was 95% (19 out of 20).
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Table 4: Expected and observed frequencies of distribution of genotypes of the rs1800629 polymorphism in the TNF-α gene in groups of pregnant 
women without FLS according to the Hardy-Weinberg principle.

Genotypes
Genotype Frequency

χ2 Р
Observed Expected

G/G 0.9 0.9 0

0.86
G/A 0.1 0.09 0.003

A/A 0 0.01 0.025

Total 1 1 0.028

Among them, diseases of the hemic system were revealed in 
9 patients, which amounted to 47.4%, those of the CVS and GUS 
were revealed in 4 pregnant women, which amounted to 21.05% 
of cases, respectively. Whilst, considering the polymorphism of the 
rs1800629 genotypes in the TNF- gene, in the group of pregnant 
women with heterozygous genotypes A/G, comorbidity was 
revealed in 9 patients, which amounted to 90% of cases. Among 
the comorbidities, a pathology of the hemic system (severe anemia, 
thrombocytopenic purpura) was most often detected-in 6 patients 
out of 10, which amounted to 60.0% of cases. A disease of the CVS was 
detected in 1 patient, a disease of the GUS was detected in 1 patient, 
and hepatitis was detected in 1 patient. In our opinion, the data 
obtained are of great importance to understand the pathogenesis 
of fetal loss syndrome. According to the literature, there are reliable 
data on the study of genetic predictors of the expression of tumor 
necrosis factor-α in the initiation and development of Chronic Heart 
Failure (CHF). It was found that the level of the pro-inflammatory 
cytokine TNF- in the blood of patients with CHF is associated 
with a high risk of developing and functional class of the severity of 
CHF clinical manifestations.

Associative relationships were established between the 
level of TNF- in the blood serum, as well as the TNF- gene 
polymorphism, and a high risk of developing and severity of CHF. 
The analysis of the obtained results shows that the distribution of 
all genotypes of the rs1800629 polymorphism in the TNF- gene 
in the pregnant and control groups corresponds to the Hardy-
Weinberg principle, indicating the absence of the influence of 
systematic or random factors that can change the genetic structure 
of populations. The study of the genetic structure of this marker 
revealed a tendency to an increase in the level of the unfavorable 
allele A and heterozygosity G/A in the group of pregnant women 
with fetal loss syndrome in relation to the control group-pregnant 
women without FLS (21.9% and 10.0%, respectively). Thus, allele 
A and heterozygous genotypes of the rs1800629 polymorphism in 
the TNF- gene may be markers of the tendency for an increased 
risk of developing fetal loss syndrome in Uzbekistan. Here, it is 
necessary to note a tendency towards an increase in the frequency 
of the unfavorable A allele of the rs1800629 in the TNF- gene in 
patients with a severe form of FLS as compared to its mild case. 
For the final determination of the role of this marker in the FLS 

formation and clinical course, we consider it expedient to conduct 
additional and in-depth studies.

Conclusion
1.	 Analysis of molecular genetic studies showed that allele A 
and heterozygous genotypes of the rs1800629 polymorphism 
in the TNF- gene may be markers of a tendency for an 
increased risk of developing fetal loss syndrome in Uzbekistan.

2.	 There is a tendency towards an increase in the frequency 
of the unfavorable allele A of the rs1800629 in the TNF- gene 
in patients with a severe form of FLS as compared to its mild 
case.
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