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Resume 

The article presents a molecular genetic study of the ITGB3 gene polymorphism in pregnant women with fetal growth 
restriction syndrome. 

Purpose. Assessment of the detectability of the association of the ITGB3 gene polymorphism in women with 
physiological pregnancy and fetal growth restriction syndrome in the uzbek population of the Bukhara region. 

Materials and methods 80 pregnant women were examined during gestation from 8-36 weeks: 40 pregnant women 
with fetal growth restriction syndrome and 40 women with physiological pregnancy, hospitalized in the department of 
pathology of pregnant women in the Bukhara city maternity hospital in the city of Bukhara. 

Conclusion. The study showed that the functionally unfavorable allele C and the association of the T / C genotype 
polymorphism of the ITGB3 gene polymorphism can be a determinant of an increased risk of developing FGRS in 
Uzbekistan (χ2 <0.47; P> 0.05). 
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Fetal Growth Restriction Syndrome (FGRS) is an urgent problem of obstetric health care practice around the world, 
which is the cause of perinatal morbidity and mortality, the risk of sudden infant mortality. [1]. According to statistics 
from the World Health Organization, the number of newborns with fetal growth retardation syndrome in Central Asian 
countries ranges from 31.1%. In the USA, ROS is observed in 10-15% of births, while signs of perinatal hypoxia are 
observed in 30% of children diagnosed with ROS. 

Preserving the health of every child, future citizen of the Republic of Uzbekistan, is a special strategic and highest 
priority task of the state. Ensuring the health of children is the main task of society [1]. Demographic problems for 
Uzbekistan are of great geopolitical and socio-economic importance. The aging processes of society are growing: the 
proportion of children and adolescents is decreasing, while the shares of middle and elderly age are increasing [2, 
3,5,7]. 

FGRS is diagnosed on the basis of a decrease in the body weight of a particular fetus in comparison with the average 
fetal body weight corresponding to a given gestational age. In foreign publications, three definitions are used: small for 
gestation age (SGA) - a fetus with a low (below the 10th percentile) weight for a given gestation age, appropriate for 
gestation age (AGA) - a fetus with a weight corresponding to a given gestation period (between 10 th and 90th 
percentiles), large for gestation age (LGA) - a fetus with a large (above the 90th percentile) weight for a given gestation 
period [4,8,12,22]. 

Reproductive losses and the costs of complex treatment of children with FGRS cause significant social and economic 
damage (Strizhakov AN Predicting fetal growth retardation syndrome in high-risk pregnant women [12,15,19,21]. 

According to the generally accepted opinion, in the development of FGRS, the main and often initial causes are 
hemodynamic microcirculatory disorders, as a result of which the trophic function of the placenta is primarily disturbed 
and only later the gas exchange at the level of the placental barrier changes. The maintenance of fetal activity in case of 
impaired placental function occurs with the help of compensatory mechanisms acting not only at the tissue level, but 
also at the cellular and subcellular levels, leading to changes in energy metabolism [8,10,16,22,24]. 

Thus, clinicians are faced with the urgent question of finding new diagnostic criteria that would allow the earliest 
possible identification of patients with a high risk of developing ARD, diagnosing early manifestations of this 
pathology to determine obstetric tactics and improve perinatal pathology [9,11,16,23,25]  

According to the studies, the development of FGRS is based on a molecular genetic mechanism, which requires more 
in-depth research in this direction. 
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The aim of the study was to assess the detectability of the association of the ITGB3 gene polymorphism in women with 
the physiological course of pregnancy and fetal growth restriction syndrome in the Uzbek population of the Bukhara 
region. 

Materials and research methods. 80 pregnant women were examined during gestation from 8-36 weeks: 40 women 
with a physiological course of pregnancy and timely delivery, observed from early gestation in antenatal clinics in 
Bukhara (control group), and 40 pregnant women with FGRS, hospitalized in the department of pathology of pregnant 
women in the Bukhara city maternity hospital, the city of Bukhara. (main group). 

The diagnosis of fetal growth restriction syndrome, classified according to ICD X P00-P96 / P05-P08, was established 
by the state of body weight below, and body length above the 10th percentile for gestational age. "Lightweight" for the 
calculated period. The examination and treatment of women included in the study was carried out in the department of 
pathology of pregnant women in the Bukhara city maternity hospital and the Bukhara perinatal center. According to the 
clinical guidelines of the Ministry of Health of the Republic of Uzbekistan. Inclusion criteria for the study: singleton 
spontaneous pregnancy, voluntary informed consent of the woman, approval of the local ethics committee. 

Molecular genetic studies were carried out by isolating total genomic DNA from 100 µl of whole venous blood by the 
sorbent method using a set "Proba-GS-Genetics" ("Geno-technology", Uzbekistan). Single-nucleotide polymorphisms 
(ITGA2) were determined by real-time polymerase chain reaction using an iCycler iQ5 device (Bio-Rad) and 
“Cardiogenetics. Thrombophilia "(" DNA technology ", Russia). 

Genotyping of the C / T polymorphism of the ITGA2 gene was carried out on a real-time PCR amplifier Rotor Gene 
6000 Model 65H0-100 (Australia), using a test system from Syntol Cat. No.-NP_555_100_RG (Russia), according to 
the manufacturer's instructions. Statistical analysis of the results was carried out using the statistical software package 
"OpenEpi 2009, Version 2.3". The frequency of variants of alleles and genotypes (f) was calculated by the formula: f = 
n / 2N and f = n / N, where n is the occurrence of a variant (allele and genotype), N is the sample size. 

Research results 

The age of women in the main group ranged from 17 to 36 years old and averaged 22.5 + 1.8 years. The age of the 
female patients in the control group ranged from 16 to 38 years, averaging 23.2 + 1.4 years (p> 0.05). In terms of 
pregnancy parity, both groups were comparable. 

Clinical and functional studies of 80 pregnant women showed that 40 had fetal growth restriction syndrome (FGRS), 
which was 50%. According to the severity of the ARS, the I severity was diagnosed in 4 (10%), the II degree - in 19 
(47.5%) and the III severity - in 13 (32.5%). 

Compared to the control group, the patients of the main group had a burdened somatic and obstetric-gynecological 
history. Among extragenital diseases, cardiovascular disease prevailed in 14 (34.2%) cases of the main group and in 11 
(28.8%) cases of the control group. Diseases of the gastrointestinal tract - in 11 (28.5) and 14 (34.3) patients, 
respectively. Neuroendocrine disorders occurred in 15 (37.1) and 14 (34.3) pregnant women, respectively, in the main 
and control groups (Fig. 1). 
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Fig. 1. Somatic and obstetric

When studying the structure of gynecological morbidity, there was a significant increase in the main group
endometritis 8 (18.0%), chronic salpingo
and cervicitis 21 (54%) (p <0.05). Since most of the patients included in the study were multiparous, we analyzed the 
obstetric history. In the main group, spontaneous miscarriages 8 (18.0%) and intrapartum fetal death 3 (6.0%) (p <0.05) 
were significantly more frequent. Also, 12 (30.0%) patients of the main group had a history of non
pregnancy, although there were no significant differences.

During this pregnancy, among the complications of pregnancy in women, the threat of termination of pregnancy in the 
first and second trimesters was more often detected (53.6%, p = 0.026); gestational arterial hypertension (12.2% p =
0.010); development of placental disorders (100.0%, p = 0.000). (fig. 2).

According to the literature, the threat of termination of pregnancy contributes to the defective physiological 
transformation of the walls of the spiral arteries in the first trimes
formation of placental insufficiency and IGR in the second trimester of pregnancy.

Fig. 2. Complicatio
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Fig. 1. Somatic and obstetric-gynecological history 

When studying the structure of gynecological morbidity, there was a significant increase in the main group
endometritis 8 (18.0%), chronic salpingo-oophoritis 9 (22.0%), benign ovarian neoplasms 5 (12%), infertility 6 (16%) 
and cervicitis 21 (54%) (p <0.05). Since most of the patients included in the study were multiparous, we analyzed the 

history. In the main group, spontaneous miscarriages 8 (18.0%) and intrapartum fetal death 3 (6.0%) (p <0.05) 
were significantly more frequent. Also, 12 (30.0%) patients of the main group had a history of non

ignificant differences. 

During this pregnancy, among the complications of pregnancy in women, the threat of termination of pregnancy in the 
first and second trimesters was more often detected (53.6%, p = 0.026); gestational arterial hypertension (12.2% p =
0.010); development of placental disorders (100.0%, p = 0.000). (fig. 2). 

According to the literature, the threat of termination of pregnancy contributes to the defective physiological 
transformation of the walls of the spiral arteries in the first trimester, impaired blood supply to the placenta, the 
formation of placental insufficiency and IGR in the second trimester of pregnancy. 

Fig. 2. Complication of pregnancy in women with FGRS 
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According to domestic and foreign literature, in any hypertensive disorder, miscarriage, placental insufficiency, RRP, 
PONRP are often observed. 

Molecular genetic study of the C / T polymorphism of the ITGA2-α2 gene in pregnant women revealed the following 
indicators. (Table 1). 

Table 1 Frequency of distribution of genotypes of 1565 T> C polymorphism of the Gp-IIIa (GPIIb / IIIa) ITGB3 
gene in the groups of pregnant women with and without FGRS. 

Groups 
Allele frequency Frequency distribution of genotypes 
Т С Т/Т Т/С С/С 

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

1 
Control group Pregnant women without 

FGRS n=40 (80) 
68 85 12 15 29 72,5 10 25 1 2,5 

2 
 
 

Pregnant women with FGRS n=40 (80) 68 85.0 12 15 30 75 8 20 2 5 

            
Note: n is the number of examined patients; 

As follows from Table 1, the distribution of alleles of the T / C polymorphism of the ITGB3 gene in pregnant women 
with a physiological course revealed the presence of a favorable T allele in 85% of cases (68/80), while the unfavorable 
C allele - in 15% (12), which had a significant character. And in the group of pregnant women with FGRS, the 
frequency of detection of the favorable allele T was also 85% of cases (68/80), and the mutant allele C - 15% (12), 
respectively. 

Analysis of the detectability of the association of polymorphism of genotypes of the ITGB3- gene in the control group 
of pregnant women showed that the association of polymorphism of favorable T / T genotypes was 72.5% of cases 
(29/40), heterozygous genotypes T / C - in 25% of cases (10/40). Whereas the homozygous variant of the unfavorable 
genotypes of the ITGB3 gene was 2.5% (1/40), respectively. 

In the group of pregnant women with FGRS, the detection of the association of polymorphism of favorable T / T 
genotypes was 75% (30/40), and heterozygous variants of T / C genotypes - 20% (8/40), respectively. Whereas a 
homozygous unfavorable variant of C / C genotypes was detected in 5% of cases (2/40), respectively. 

 The data obtained indicated that the unfavorable homozygous C / C variant of the ITGB3 gene was 2 times higher than 
that of the control group. 

Analysis of the obtained molecular genetic results of the study shows that the association of the T / C polymorphism of 
the ITGB3 gene with the risk of developing fetal growth restriction syndrome is unreliable. (χ2 = 0.2; P = 0.7;) That is, 
according to preliminary data, the functionally unfavorable allele T of the T / C polymorphism of the ITGB3 gene is 
not a significant determinant of an increased risk of developing fetal growth restriction syndrome in the population of 
the Bukhara region. (χ2 <0.47; P> 0.05). 

At the same time, there is a weak tendency to an increase in the frequency of the T / C genotype of the ITGB3 gene 
polymorphism in the group of pregnant women with FGRS compared to the group of pregnant women without SORP. 

According to table 2, no significant differences were found between the expected and observed frequencies of the 
genotypes of the T / C polymorphism of the ITGB3 gene. The observed genotype frequencies correspond to the 
theoretically expected ones and are in the Hardy-Weinberg equilibrium. 

Table 2. Expected and observed frequency of distribution of genotypes by RHV of T / C polymorphism of the 
ITGB3 gene in groups of pregnant women without FGRS: 

Genotypes 
 

frequency of genotypes 
χ

2 Р 
Observable expected 

Т/Т 72,5 72,25 0,0 

0,9 
Т/С 25,0 25,5 0,004 

С/С 2,5 2,3 0,01 

Total 100,00 100,00 0,015 
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Table 3. Expected and observed frequency of distribution of genotypes by RHV of T / C polymorphism of the 
ITGB3 gene in groups of pregnant FGRS: 

Genotypes 
 

frequency of genotypes 
χ

2 Р 
Observable expected 

Т/Т 75,0 72,25 0,042 

0,17 
Т/С 20,0 25,5 0,47 

С/С 5,0 2,25 1,3 

Total 100,00 100,00 1,8 

 
According to Table 3, it is noted that there is a weak tendency to an increase in the frequency of the heterozygous T / C 
genotype of the ITGB3 gene polymorphism in the group of pregnant women with FGRS compared to the group of 
pregnant women without FGRS. 

According to the calculated OR, the risk of formation in carriers of an unfavorable T / C genotype is 1.3 times higher 
than in non-carriers of this genotype, i.e., the differences between these subgroups turned out to be close to the level of 
statistical significance (χ2 = 0.5; P = 0.17;). The data obtained is consistent with the data of literature sources. 

Conclusions: 

The association of the T / C polymorphism of the ITGB3 gene tends to increase the risk of developing fetal growth 
restriction syndrome. (χ2 = 0.5; P = 0.17) 

A preliminary analysis of molecular genetic studies shows that. that the functionally unfavorable allele C and the 
association of the T / C genotype polymorphism of the ITGB3 gene polymorphism may be a determinant of an 
increased risk of developing SORP in Uzbekistan (χ2 <0.47; P> 0.05). 
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