CAIM \LLI

_ o A TMA Tashkent Medical
Central Asian Journal of Medicine anniversary Academy Press
elSSN: 2181-1326 Scientific Journal

This journal had been publishing since 2018

MINISTRY OF HIGHER AND SECONDARY SPECIALIZED

EDUCATION OF THE REPUBLIC OF UZBEKISTAN 2030 | UZBEKISTAN RESEARCH ON |_| N E
[ | Supreme Attestation Commission at the Cabinet
u Ministers of the Republic of Uzbekistan Digital Commons n y4ls

Network vV w y iv



Zaripova Sh.X. / The role of colposcopy in the diagnosis of HPV-associated diseases of
LR I0T=T Y2 SO TP TO PSP TP RRPRTRRN 109

Akhmedova M.D., Tashpulatova Sh.A., Anvarov J.A., Atakhodjieva Kh.A., Maksudova Z.S. /
Role of vegfa gene polymorphism in pregnant women with chronic viral hepatitis Bwith
AN WITNOUT 0 B0 BNT ..ot b e et bbbt b b e ettt nbeneas 113

Mamajonov B.S., Abduolimov A.A./ Morphological changes in the major cerebral vessels in
treated and untreated cerebrovasCular diSEASES......cccviieiiiieiieieere e 118

Sabirov D.M., Rosstalnaya A.L., Sulaymanov Kh.O. / Abdominal compartment syndrome
in patients with acute cerebrovascular failure (literature reView).......cocooveinininenninnesen 125

Ermatov N.J., Jumanazarova A.J. / Clinical and metabolic characteristics of adolescents
with metabolic syndrome in the Republic of Karakalpakstan...........cccccooiiiiiiniiniiines 134

Gafurova N.O., Yusupbaev R.B. / Anatomical features of placental vascular anastomoses
in patients with twin-to-twin transfusion SYNArOMe.......ccovviiiieiicie e 139

Ummatova R.Sh., Yusupov U.Yu. / Prophylactic use of prothrombin complex concentrate
versus tranexamic acid to prevent massive obstetric hemorrhage in high-risk pregnancies
WILh TIVEE CITTROSIS OF TTP et nb e et sre s 143

Yuldashev S.K./ Analysis of surgical interventions for pelvic floor prolapse: a five-year
ODSErVAtIONAl EXPEIIEINCE. ...ttt ettt b et b bttt se s 147

Khaydarov K.I. / Dynamics of NT-proBNP protein state in children with congenital heart
0123 =T o3 OSSOSO PRUUTPRURURPI 151

Kosimkhojieva F.T., Zufarova Sh.A., Khodjieva D.T. / Contemporary aspects of pregnancy
and delivery management in women With epilepSy ... 154



ROLE OF VEGF A GENE POLYMORPHISM IN PREGNANT WOMEN WITH CHRONIC
VIRAL HEPATITIS BWITH AND WITHOUT D AGENT

Muborakhon D. Akhmedova - D.M.Sc.
Shakhnosa A. Tashpulatova - C.M.Sc., associate professor
Jahongir A. Anvarov - C.M.Sc., associate professor
Khurshida A. Atakhodjieva - assistant
Zulfiya S. Maksudova - assistant
Tashkent State Medical University (Tashkent, Uzbekistan)
tashpulatova.shakhnoza@bk.ru

Abstract. Vascular endothelial growthfactor (VEGF) and its receptorsplay an important role
in regulating angiogenesis. The aim of the study was to investigate the VEGF A gene polymorphism
inpregnantwomen with chronic viral hepatitis B (CVHB) with andwithout the D agent. Aprospective
observational study was conducted among 188 pregnant women aged 18 to 45years. The main group
included 67pregnant women with complicatedpregnancy outcomes: 32 with CVHB and the D agent,
and 35 without the D agent. The comparison group consisted of 70 pregnant women with
uncomplicatedpregnancies: 23 with CVHB and the D agent, and 47 without the D agent. The control
group included 51 healthy pregnant women without a history of chronic viral hepatitis. The
distribution and haplotypes ofthe -2578 C/Apolymorphic locus (rs699947) ofthe VEGFA gene were
studied. Changes in the distribution ofthe studiedgenotype were associatedwith the risk ofpregnancy
complications: the CA genotype demonstrated a protective role in uncomplicated pregnancies in
women with CVHB with and without the D agent, while the AA genotype, on the contrary, was
associated with an increased risk of pregnancy complications. The reduced frequency of the
heterozygous CA genotype and the predominance of the AA genotype among pregnant women
indicated a higher probability ofadverse pregnancy outcomes.

Keywords: D-agent, chronic viral hepatitis B, pregnant women, complicatedpregnancy, VEGF
A, gene polymorphism, C/A genotype.

Introduction. Each human genome, except in monozygotic twins, is unique. Population, race,
and more importantly, individual genomic characteristics differ not only due to variations in exons
(coding regions) but also in non-coding regions (introns, intergenic intervals) and are associated with
genetic polymorphism (GP). Polymorphisms are observed in all human genes [1].

Vascular endothelial growth factor (VEGF) and its receptors play a key role in regulating
angiogenesis. The VEGF family includes several factors: VEGF-A, VEGF-B, VEGF-C, VEGF-D,
VEGF-E (identified in Orfvirus), and placental growth factor (PIGF). VEGF-A, VEGF-B, and PIGF
are the main regulators of blood vessel growth, while VEGF-C and VEGF-D are necessary for
lymphatic vessel formation. VEGF-A, also referred to simply as VEGF, is one of the most well-
studied factors in angiogenesis [3].

Normal pregnancy depends on angiogenesis during implantation and placental development.
Deficiency in these vascular processes can lead to early obstetric complications and pregnancy loss.
A number of growth factors stimulate angiogenesis, with VEGF being the most potent among them

4 During the early stages of pregnancy, VEGF expression is high. This supports oocyte
maturation, trophoblast proliferation, and implantation. Altered VEGF expression can lead to fetal
development abnormalities and affect placental angiogenesis and uterine blood vessel formation [4].

VEGF as a factor has been studied in many diseases, including oncological conditions. It
increases vascular permeability and disrupts vascular integrity, exacerbating hypoxia and promoting
tumor cell proliferation and metastasis. Elevated VEGF levels have been found in breast cancer,
colorectal cancer, non-small cell lung cancer, renal cell carcinoma, glioblastoma, and other
malignancies [5].
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Decreased angiogenesis activity is observed in aging, as well as in diseases such as Alzheimer’s
disease, stroke, and peripheral arterial atherosclerosis. VEGF gene polymorphisms are associated
with the risk of ischemic heart disease, hypertension, and myocardial infarction [2].

In the reviewed literature, information was also found regarding the significance of VEGF A in
various infectious diseases. For instance, hyperinflammation caused by SARS-CoV-2 infection may
enhance activation of the VEGF-A/VEGFR-2 pathway, stimulating angiogenesis, nitric oxide
production, increased vascular permeability, and disruption of endothelial cell junctions [6].

Studying the genetic predisposition to diseases associated with endothelial and systemic
hemostatic disorders in greater detail allows for a better understanding of the inconsistent data
regarding the course and outcomes of chronic viral hepatitis B (CVHB) in pregnant women.
Moreover, no information was found in the literature regarding the predictive role ofvascular changes
caused by chronic infectious processes in the development of pregnancy complications in such
patients.

The aim of the study was to investigate VEGF A gene polymorphism in pregnant women with
chronic viral hepatitis B (CVHB) with and without the D agent.

Material and methods of research. A prospective case-control study was conducted. A total
of 188 pregnant women aged 18 to 45 years (mean age 29.4+0.49 years), all of Uzbek ethnicity,
participated in the study. Ofthese, 137 women who had been treated for chronic viral hepatitis D and
B at Tashkent City Infectious Diseases Hospital No. 1 between 2017 and 2021 were included and
monitored until delivery.

Based on pregnancy outcomes, the participants were divided into two groups:

The main group consisted of 67 pregnant women with complicated pregnancy outcomes: 32
women (47.8%) with CVHB and the D agent, and 35 women (52.2%) with CVHB without the D
agent.

The comparison group included 70 pregnant women with uncomplicated pregnancies: 47
women (67.1%) with CVHB and the D agent, and 23 women (32.9%) without the D agent. There
were no statistically significant differences between these groups regarding the etiological agent of
the chronic infection (P>0.05).

The control group consisted of 51 healthy pregnant women without a history of chronic viral
hepatitis.

Blood samples were collected in the morning at 8:00 AM on an empty stomach upon hospital
admission. DNA was extracted from peripheral blood samples. Genotyping was performed using PCR
with specific primers to identify polymorphisms in the VEGF A gene, specifically focusing on the
widespread polymorphism association and haplotypes of the -2578 C/A (rs699947) polymorphic
locus.

DNA extraction from peripheral blood and subsequent genetic analysis using real-time PCR
were performed using the PROBA-RAPID-GENETIKA reagent kit (catalog number: P-021/4). The
identification of the polymorphism association and haplotypes of the -2578 C/A polymorphic locus
of the VEGF A gene was conducted using the NP-453-100 DT reagent Kit.

The collected data were processed using the “MICROSOFT EXCEL” 2022 (XP) software,
employing variation statistics methods. Mean values (M), standard deviations, standard errors (m),
and relative values (percentages) were calculated using parametric and nonparametric statistical
methods. The statistical significance of differences in quantitative mean values between study groups
was assessed using Student’s t-test with the probability of error (P). Quantitative changes with a
significance level of P<0.05 were considered statistically significant.

Correlation analysis between groups was performed using correlation-regression analysis
(Pearson’s coefficient) with a medical statistical calculator (https://medstatistic.ru/calculators). The
statistical significance of differences in qualitative features between groups was assessed using odds
ratio (OR) analysis with 95% confidence intervals (CI). When OR was less than 5, Fisher’s exact test
was used; OR between 5 and 10 was assessed using x2with Yates correction; and OR above 10 was
evaluated using X2 analysis.
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Results and discussion. In the main group of pregnant women with complicated pregnancies,
the homozygous CC genotype of the -2578 C/A polymorphism of the VEGF A rs699947 locus was
detected in most cases (47.8%), followed by the heterozygous CA genotype in 20.9% and the
homozygous AA genotype in 31.3%. According to the Hardy-Weinberg equilibrium (HWE), in an
ideal population unaffected by evolutionary, genetic, or other influencing factors, allele and genotype
frequencies should remain constant across generations. This law predicts genotype distribution in a
population based on allele frequencies. In the main group, according to HWE, the expected genotype
frequencies were as follows: CC - 49.3%; CA - 43.3%; and AA - 7.7%. As shown, the actual
frequency ofthe CC genotype corresponded to the expected value, whereas the CA and AA genotype
frequencies differed significantly. Specifically, the actual frequency of the CA genotype (20.9%) was
significantly lower than expected (43.3%) (OR=2.714; 95% Ci=1.1-6.7; x2=0.04658; P<0.05), while
the actual frequency of the AA genotype (31.3%) was significantly higher than expected (7.7%)
(0R=3.909; 95% CI1=1.3-11.9; x2=0.02214; P<0.05).

The actual frequencies of the C and A alleles in the main group were 58.2% and 41.8%,
respectively, whereas, according to HWE, they were expected to be 70.9% and 29.1%. No statistically
significant differences were found in allele distribution between the groups (OR=1.571; 95% CI1=0.9-
2.8; x2=1.24854; P>0.05).

We also examined the distribution of the -2578 C/A genotypes in the comparison group of
women with uncomplicated pregnancies. In this group, the majority (52.9%) carried the heterozygous
CA genotype, 38.6% carried the homozygous CC genotype, and 8.5% carried the homozygous AA
genotype. According to HWE, the expected frequencies in this group were: CC - 38.6%; CA- 47.1%;
and AA - 14.3%. Analysis showed that the actual and expected frequencies of the CC genotype
matched. The actual frequency of the CA genotype (52.9%) was slightly higher than expected
(47.1%), but this difference was not statistically significant (0R=1.210; 95% CI=0.5-2.8;
x2=0.67020; P>0.05). The actual frequency of the AA genotype (8.5%) was slightly lower than
expected (14.3%), without reaching statistical significance (OR=1.583; 95% CI=0.4-6.1;
X2=0.52525; P>0.05).

In the control group of healthy pregnant women, most carried the CA genotype (49.0%), while
48.1% carried the CC genotype and 7.8% carried the AA genotype. According to HWE, the expected
frequencies were: CC - 45.1%; CA - 37.3%; and AA - 17.6%. Analysis showed that the actual and
expected frequencies of the CC genotype were nearly identical (P>0.05). The frequency of the CA
genotype (49.0%) was higher than expected (37.3%), but the difference was not statistically
significant (P>0.05). However, the actual frequency of the AA genotype (7.8%) was significantly
lower than the expected value (17.6%) (P<0.05).

When comparing the frequencies of the -2578 C/A genotypes between the main and comparison
groups, significant differences were observed in the frequencies of the CA and AA genotypes. In the
main group, the CA genotype frequency was significantly lower than in the comparison group
(OR=4.80; 95% CI=1.66-3.5; x2=9.729; P<0.01), while the Aa genotype frequency was significantly
higher (OR=4.318; 95% CI=1.3-14.3; x2=6.349; P<0.01). No significant differences were observed
in the frequency of the CC genotype between these groups (P>0.05). Likewise, no significant
differences were found in the distribution of C and A alleles between the groups (OR=1.122; 95%
Cl1=0.6-2.06; x2=0.138; P>0.05). In the main group, the frequencies of C and A alleles were 58.2%
and 41.8%, respectively, whereas in the comparison group, they were 65.0% and 35.0%.

Comparing the main group with pregnancy complications to the control group of healthy
pregnant women, significant differences were again found in the frequencies of the CA and AA
genotypes. The frequency of the CA genotype was significantly lower in the main group compared
to the control group (OR=3.6; 95% CI=1.6-8.1; P<0.05), whereas the frequency of the AA genotype
was significantly higher (OR=5.4; 95% CIl=1.7-16.8; P<0.01). No significant differences were
observed in genotype frequencies between the comparison group and the control group of healthy
pregnant women (P>0.05).



Based on these findings, in order to investigate the causes of adverse pregnancy outcomes, we
studied the gene polymorphism responsible for vascular endothelial growth factor (VEGF A), which
plays a key role in vasculogenesis. It is known that impaired vasculogenesis in the fetus leads to
circulatory disorders and adverse pregnancy outcomes. In most pregnant women with complications,
the homozygous CC genotype predominated, in agreement with HWE. However, the actual frequency
ofthe CA genotype was significantly lower than expected (OR=2.714; 95% CI=1.1-6.7; x2=0.04658;
P<0.05), while the frequency of the AA genotype was significantly higher (OR=3.909; 95% CI=1.3-
11.9; x2=0.02214; P<0.05). In the comparison group, most women carried the heterozygous CA
genotype, and both actual and expected frequencies did not differ significantly (P>0.05). In the main
group, the frequency of the CA genotype was significantly lower than in the comparison group
(OR=4.80; 95% CIl=1.66-3.5; x2=9.729; P=0.002), while the AA genotype frequency was
significantly higher (OR=4.318; 95% Cl=1.3-14.3; x2=6.349; P=0.012). When comparing with
healthy pregnant women, no significant differences were found between the comparison group and
the control group regarding genotype frequencies. However, in the main group with pregnancy
complications, the frequency of the AA genotype was significantly higher, and the CA genotype
significantly lower, compared to healthy pregnant women.

Therefore, it can be concluded that changes in the distribution of the studied genotypes indicate
their association with the risk of pregnancy complications. In chronic viral hepatitis B, both with and
without the D agent, the CA genotype acts as a protective factor contributing to an uncomplicated
pregnancy, while the AA genotype, conversely, increases the risk of adverse pregnancy outcomes.
Thus, the decreased frequency of the heterozygous CA genotype and the increased frequency of the
homozygous AA genotype are associated with a higher likelihood of pregnancy complications.

Conclusion. In pregnant women with chronic viral hepatitis B, with and without the D agent,
the CA genotype of the -2578 C/A polymorphism plays a protective role in the course of pregnancy,
while the AA genotype, on the contrary, is associated with an increased risk of pregnancy
complications.

Table 1
Analysis of the Frequency Distribution of Alleles and Genotypes of the VEGF A -2578 C/A
Gene in the Study Groups

Allele and Comparison Group  Main Group Control Group
Genotype n=70 n=67 n="51 OR (95% ClI) P
abs. (%) abs. (%) abs. (%)

*1,495 (0.6-3.5) *>0,05
cC 27 (38,6) 32 (47,8) 22 (43,1) **0,82 (0,4-1,7) *>0,05
*#*1,2(0,6-2,5) **>0,05
*4.80 (1.66-3.5) *<0.01
CA 37 (52,9) 14 (20,9) 25 (49,0) **1,2(0,6-2,4) *>0,05
***36 (1,6-8,1) **<0.05
*4.318 (1.3-14.3) *<0.01

AA 6 (8,5) 21 (31,3) 4 (7,8) #11(0,3-4,1) *>0,05
w54 (1,7-16,8) **<0.01
C 91 (65,0) 78 (58.2) 69 (67,6)  *1.122 (0.6-2.06) *>0,05

**0,9 (0,3-2,8 **>0,05
A 49 (35,0) 56 (41,8) 33 (32,4) “*0,83((0,1-1,% w450 05
Note:

* - Difference between the comparison and main groups;

** - Difference between the comparison and control groups;

*** _ Difference between the main and control groups.
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