) WEB OF SCIENTIST: INTERNATIONAL

" SCIENTIFIC RESEARCH JOURNAL
ISSN: 2776-0979, Volume 3, Issue 9, Sep., 2022

THE ROLE OF PLEIOTROPIC CYTOKINE (TGFB) IN THE
DEVELOPMENT OF ACUTE CEREBROVASCULAR DISORDERS IN THE
PRESENCE OF THE METABOLIC SYNDROME
Shermukhamedova F. K.

Tashkent Medical Academy

Muratov F. Kh.
Tashkent Medical Academy

Boboev K. T.
Tashkent Medical Academy

Kirboev J. T.
Tashkent Medical Academy

Asadullaev A. U.
Tashkent Medical Academy

Abstract

Metabolic syndrome - a condition that represents a combination of several factors
(hyperinsulinemia, hypertension, dyslipidemia, obesity), which greatly increases the
risk of cerebrovascular diseases. In our study, we examined patients with ischemic
stroke in the acute phase of the disease - 96 people with metabolic syndrome and
without it. It was found significant differences in genetic status in patients with
metabolic syndrome on the background with acute ischemic stroke. Alleles and
genotypes of the rs1800471 (915G> C (Arg25Pro)) polymorphisms of the gene (TGF[3
-1) were studied in patients with ischemic stroke with metabolic syndrome and
without it;
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Introduction

Metabolic syndrome, as well as its serious consequences - cerebrovascular disorders -
belongs to the group of pathological conditions having a multifactorial etiology.

At present, it is known that multifactorial diseases are caused by the combined action
of adverse environmental conditions and genetic factors. The likelihood of
development and clinical features of most diseases largely depends on the patient’s
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genotype, which determines the response of endogenous enzymatic and metabolic
systems in response to the action of an exogenous damaging factor. Genes are
considered as genetic risk factors for multifactorial diseases, the polymorphic alleles
of which cause a change in the functional activity of the expression products involved
in certain cellular mechanisms or metabolic pathways. Alleles of polymorphic genes,
which are functionally unfavorable concerning the mechanisms underlying the
pathogenesis of cerebrovascular pathology, can participate in the formation of a
hereditary predisposition to the development of acute cerebrovascular disorders
(OCS). A certain set of allelic variants of genes in some cases contributes to disease
resistance, and in others, it determines a predisposition to the development of a
pathological condition. Therefore, an important task in the study of the pathogenesis
of such a multifactorial disease as OTsN is the identification of genetic determinants
that determine the risk of pathology

TGFp-1 is a pleiotropic cytokine secreted by regulatory T-lymphocytes [4], which is
involved in the regulation of cell proliferation, in the processes of embryonic
development, tissue fibrosis, apoptosis, as well as in the regulation of the immune
response, modulating the balance of pro-inflammatory and anti-inflammatory T cells
through a complex set of interactions [4,11,19,20].

Defects in the function of TGFB-1 are associated with several pathological conditions,
including tumor cell growth, fibrosis, and autoimmune diseases [4,7,12,13,14]. There
is evidence in the literature that TGF[B-1 is a tumor suppressor, as well as a powerful
factor capable of inhibiting the proliferation of most types of cells, including epithelial,
endothelial, hematopoietic cells, lymphocytes [15].

TGFpB-1 plays an important role in the pathogenesis of cardiovascular diseases,
including the pathogenesis of atherosclerosis, arterial hypertension, coronary artery
disease, myocardial infarction, myocardial hypertrophy, and fibrotic events in the
heart [3,5,10,17,18,19, 20.21]. The mechanisms of development of the pathology of the
cardiovascular system are mediated by the ability of TGF-B to induce
neoangiogenesis, cardiomyocyte hypertrophy, calcification, and fibrosis [6,20]. It is
known that high plasma TGFp-1 level is associated with vascular stenosis and
thrombosis, enhances fibrosis, and inhibits endothelial regeneration, which defines it
as a pro-atherogenic factor [6]. Studies by several authors have shown that there is a
relationship between an increase in the level of circulating TGFB-1 and arterial
hypertension [3,17,18]. Activation of the TGF[3-1 signaling pathway leads to a decrease
in the diameter of the arterial lumen with a subsequent increase in vascular resistance
and arterial hypertension [3,21]. It is believed that there is an interaction between
TGFpB-1 and visceral fat deposition, which plays a central role in the development of
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the metabolic syndrome associated with an increase in the frequency of
cardiovascular events [19]

The biological effects of TGF[3-1 described in the literature allowed us to consider this
pleiotropic cytokine and its polymorphic gene encoding it as a potential genetic factor
in the pathogenesis of cerebrovascular complications in the metabolic syndrome.
Despite the obvious connection between TGF(-1 and pathogenetic mechanisms
leading to the development of OTsN, a study of the association of the polymorphism
of the TGF[-1 gene with cerebrovascular disorders in the metabolic syndrome has not
yet been conducted.

The gene encoding human TGFf-1 is located at the chromosomal locus 19p13.1—13.3
[8,16,23]. Gene expression depends on the presence of single nucleotide polymorphic
variants (SNPs). Unlike genetic mutations, polymorphisms are variations of the
natural DNA sequence. The vast majority (90%) (SNPs) are functionally neutral [7],
however, certain polymorphisms affect the regulation of gene expression or the
function of a protein encoded by a gene. In particular, according to the literature, the
“wild” genotype G / G of the rs1800471 polymorphism (915G> C (Arg25Pro)) of the
TGF[-1 gene, which we selected as a potential predictor of cerebrovascular disorders
in the metabolic syndrome, determines the enhanced production of TGF-1 protein,
then as a mutant C / C genotype, in contrast, is associated with decreased expression
[18].

Objective: To determine the role of pleiotropic cytokine (TGFf) in the development of
acute cerebrovascular disorders in the presence of the metabolic syndrome.

Material and Research Methods

188 patients with ischemic stroke at the age of 41 to 72 years were examined, 105 of
them with metabolic syndrome. To identify genetic predictors of cerebrovascular
disorders in the metabolic syndrome, we examined patients with acute
cerebrovascular accident (stroke, main group, n = 96), which were divided into two
subgroups: 1) subgroup A - patients with stroke, developed against the background of
metabolic syndrome (n = 48), 2) subgroup B - patients with stroke, which developed
without metabolic syndrome (n = 48). In these samples, a comparative analysis of the
frequency of occurrence of polymorphic alleles and genotypes of candidate genes was
carried out. As the candidate genes, we have selected: polymorphism rs1800471
(915G> C (Arg25Pro)) of the gene for transforming growth factor beta-1 (TGF[3-1);
To assess the population frequency of these polymorphisms, we studied a sample of
conditionally healthy individuals without clinically recorded signs of metabolic
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syndrome and episodes of an acute history of cerebrovascular accident (control, n =
91).

Results and its Discussion

Our study of the distribution frequency of alleles of the rs1800471 polymorphism
(915G> C (Arg25Pro)) of the TGFB-1 gene in the sample of patients with stroke and
the population sample showed that the mutant C allele was more common in the main
group than in the control (8.33% and 5.49%), respectively, the frequency of the “wild”
G allele was higher in the control group (91.67% - the main group; 94.51% - the control
group), however, the difference in indicators in both cases was statistically
insignificant ( x2 = 1.16; p = 0.28; OR = 0.64; 95% CI 0.28-1.45). The data obtained
in our study indicate the absence of an association between the “C” allele of the
rs1800471 polymorphism of the TGFB-1 gene and the development of BCH in the
metabolic syndrome.

In both studied subgroups of patients with stroke, the variant C allele was more
common than in the population control group. It is interesting to note that when
compared with the control, the frequency of the “C” allele was higher in the subgroup
of patients with stroke on the background of metabolic syndrome (subgroup A)
(5.49% - control; 9.38% - subgroup A; x2 = 1.49; p = 0.22; OR = 0.56; 95% CI 0.22-
1.43). In the subgroup of patients with OCH without metabolic syndrome (subgroup
B), the C allele was less common than in subgroup A (subgroup B - 7.29%; subgroup
A-9.38%;x2 =0.27; p =0, 6; OR = 1.32; 95% CI 0.47-3.69) and, despite the fact that
the value of this indicator in subgroup B exceeded the control value, the difference
with control did not have statistical significance (7.29% and 5 , 49%; ¥2 = 0.35; p =
0.552; OR = 0.74; 95% CI 0.27-2.01). Our data on the frequency of occurrence of the
studied polymorphic allele in patient samples indicate, however, that the carriage of
the “C” allele of the rs1800471 polymorphism of the TGF[3-1 gene does not affect the
risk of developing SCN in patients regardless of the presence or absence of MS (Fig.

1).
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Fig. 1. The frequency of occurrence of polymorphism of the rs1800471 genotype of
the TGFB-1 gene in Al groups with MS and II without MS.

An analysis of the distribution of the genotypic variants of the rsi800471
polymorphism of the TGFB-1 gene revealed the predominance of the homozygous
genotype for the “wild” allele in the population group of individuals without SCI
(89.01%). The frequency of the G / G genotype in the main group of patients, as well
as in subgroups A and B, was within close values; however, in no group of patients the
difference between the indicator and the control had statistical significance (control -
89.01%; the main group - 83.33%; x2 = 1.26; p = 0.26; OR = 0.62; 95 % CI 0.26-1.44;
subgroup A - 81.25%; x2 = 1.6; p = 0.21; OR = 0.53; 95% CI 0.2-1.42; subgroup B -
85.42%; x2 = 0.38; p = 0.54; OR = 0.72; 95% CI 0.26-2.04) (Fig. 2)
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Fig. 2. The frequency of occurrence of polymorphism of the rs1800471 genotype of
the TGF[-1 gene of patients in the main and control groups.
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The lowest frequency of the heterozygous genotype of rs1800471 polymorphism of the
TGFp-1 gene was noted in the control group (10.99%). The frequency of the G / C
genotype in the main group of patients with OTsN was higher than the control value
(16.67% and 10.99%; 2 = 1.26; p = 0.26; OR = 1.62; 95% CI 0.69 -3.78). In the
subgroups of patients with OTsN against the background of MS and without MS, the
heterozygous genotype was also more common than in the population control group
(control - 10.99%; subgroup A - 18.75%; x2 = 1.6; p = 0.21; OR = 1.87; 95% CI 0.7-
4.97; subgroup B - 14.58%; x2 = 0.38; p = 0.54; OR = 1.38; 95% CI 0.49- 3.9).
However, despite the fact that the carriage of a heterozygous genotype increased the
chance of developing OTsN with MS by 1.9 times and without MS by 1.4 times, the
revealed difference in frequency in the patient subgroups and control had no
statistical significance, as well as the difference in the frequency of occurrence of the
genotype G / C between both subgroups (subgroup A - 18.75%; subgroup B - 14.58%;
¥2 = 0.3; p = 0.58; OR = 0.74; 95% CI 0.25-2, 18) (Fig. 1.).

Thus, the data of our study showed the absence of an associative relationship between
the heterozygous genotype G / C of the rs1800471 polymorphism of the TGF[3-1 gene
and the development of OTsN in patients regardless of the presence or absence of MS.
This suggests that the studied polymorphism does not contribute to the development
of OTsN in any of the studied categories of patients and is not associated with the
development of cerebrovascular disorders.

It should be noted that the C / C genotype homozygous for the mutant allele was not
found in any of the studied samples, which did not allow us to estimate its frequency
both in the population control group and among patients with OST. This fact is
associated with a rare frequency of occurrence of this genotypic variant. Considering
that the product of the TGF[3-1 gene plays an important role in the pathogenesis of
cardiovascular diseases and in the processes that can take place in the development
of cerebrovascular disorders, it is possibly the functionally unfavorable homozygous
C / C genotype that is associated with BCH. Confirmation of this hypothesis requires
additional studies with a significant increase in the sample size of the subjects

Thus, the data obtained in the study of the distribution frequency of alleles and
genotypes of rs1800471 polymorphism of the TGF[3-1 gene among patients with stroke
and in the population sample may indicate the absence of a reliable association of the
mutant “C” allele and the heterozygous G / C genotype with the development of BCH.
The connection with the development of cerebrovascular disorders of a functionally
unfavorable C / C genotype requires additional studies.

conclusions
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For the first time, the frequency of alleles and genotypes of rs1800471 polymorphisms
of the TGF[-1 gene was studied in patients with II on the background of metabolic
syndrome and without MS;

The rs1800471 polymorphism of the TGF[(3-1 gene is not associated with AI and does
not independently contribute to an increased risk of developing cerebrovascular
disorders (AUC = 0.53).
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