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Abstract. The aim of the study was to evaluate the frequency of allelic variants of the genes of predisposition to
arterial hypertension in adults, depending on the gestation period of a premature newborn. The study design
is prospective, controlled, single — center, non-randomized. Genomic DNA samples were studied in newborns
with extremely low body weight (ELBW) and gestational age <28 weeks (n=95), premature newborns (NN) with
gestational age >28 but <34 weeks (n=105), as well as a population sample of adults (n=100). For the analysis, loci
with already known association with the development of arterial hypertension and coronary heart disease were
selected: AGT (rs4762), AGTR1 (rs5186), ACE (Ins\Del), ADRB1 (rs1801253), ADD1 (rs4961), CYP11B2 (rs1799998),
eNOS (rs1799983), eNOS (rs1549758), eNOS (rs2070744). The distribution of allele frequencies between the study
groups was compared. Premature infants are significantly more likely to carry the allele C of the AGT gene. In
newborns with ELBW, we additionally found a more frequent occurrence of mutant alleles of the eNOS gene
and the rare GG genotype in the ADRBT gene. It is established that newborns with extremely low body weight,
in contrast to the population of premature babies, are carriers of a greater number of risk alleles of genes
predisposing to arterial hypertension.
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Pe3siome. Llenb paboTbl — OLeHKa YacTOTbl HOCUTENbCTBA aflefIbHbIX BAPMAHTOB reHOB, MPeApacnosioKeHHOCT
K apTepuanbHON rmnepTeH3Mm B3POC/bIX B 3aBMCUMOCTM OT CPOKa rectaumm HeOHOLWEHHOrO HOBOPOXKAEHHOTO.
[v3aiiH nccnefoBaHWA: MPOCNEKTVBHOE, KOHTPONIMPYEMOE, OHOLIEHTPOBOE, HepaHLOMU3poBaHHoe. /13yya-
nucb obpasupbl reHomHol [IHK y HOBOpOXAEeHHbIX AeTel C SKCTpeMasnibHO HM3KoW Maccor Tena (S3HMT) m recta-
LIMOHHbIM BO3pacToM <28 Hepgenb (n=95), HepOHOLWEHHbIX HOBOPOXKAEeHHbIX (HH) ¢ rectayOHHbIM BO3pacToM
>28 HO <34 Hepenb (N=105), a Takxe NonynALMOHHOM BbIOOPKM B3pocsbix (n=100). 1na aHanu3a 6bi1v BbibpaHbI
JTIOKYCbI C YK€ U3BEeCTHOW accoumaumen C pa3BUTMEM apTEPUANbHON rMNEPTEH3MN 1 ULWEMUYECKON GonesHbio
cepaua: AGT (rs4762), AGTR1 (rs5186), ACE (Ins\Del), ADRB1 (rs1801253), ADD1 (rs4961), CYP11B2 (rs1799998),
eNOS (rs1799983), eNOS (rs1549758), eNOS (rs2070744). NpoBOAMNOCL CpaBHEHME pacnpedeneHnsa YacTtoT an-
nenemn v reHOTUMNOB MeXAay ncciegyembiMy rpynnamm niu. HegoHoLWeHHble feTU JOCTOBEPHO Yalle ABNATCA
Hocutenamu annens C reHa AGT. Y HoBopoXKaeHHbIX ¢ DHMT gononHMTeNbHO BbisiBNieHa 6oree YacTas BCTpeyae-
MOCTb MyTaHTHbIX annenen reHa eNOS n pegkoro reHoTuna GG reHa ADRBT. YCTaHOB/IEHO, YTO HOBOPOXKAEHHbIE
¢ SHMT, B o1/iMyme OT NONyNALUMN HEAOHOLLEHHbIX AETEN, ABNAIOTCA HOCUTENAMM OGONbLIEro YMCa PUCKOBbIX
annenen reHoB NpPeapPacnosioKEHHOCTY K apTeprasibHON rMnepTeH3nu.

KnioueBble cfioBa: HEOOHOWEHHbIe HOBOpO)KaeHHble, apmepuad’ibHadA cunepmeH3us, HAC/1e0CMeeHHas npeapac—

NOJI0XKEeHHOCMe, nonumoquusm 2eHo8

INTRODUCTION

Analysis of data on the long-term consequen-
ces of prematurity and, in particular, the associa-
ted early chronic noncommunicable diseases
such as arterial hypertension (AH) and metabo-
lic syndrome (MS) in adulthood, is one of the
urgent topics of clinical research in the last dec-
ade. Historically, the focus in the development of
cardiovascular diseases emphasized individual
risk factors. They were identified in the Framing-
ham Study and other longitudinal observational
projects so far [1]. The traditional risk factors are
hypertension, dyslipidemia, obesity, diabetes and
smoking. Subsequently, other potential predic-
tors of AH, such as inflammation and insulin resis-
tance, were included in this list [1]. The recogni-
tion of risk factors was a significant progress that
allowed to identify real clinical targets of thera-
peutic interventions. Subsequent studies have
shown that interventions that lead to risk factor
eliminating actually reduce the risk of morbidity
and mortality from cardiovascular disease [2].

At the same time, subtle mechanisms of these
outcomes remain poorly understood. As applied

to pediatric practice, causes related to environ-
mental factors, various aspects of the theory of
“fetal programming” and genetic features of pre-
mature infants are discussed in this aspect [3, 4].

Moreover, these data quite unambiguously
point to the significance of gestational age for the
early onset and even mortality from cardiovascu-
lar diseases, diabetes and lung diseases among
individuals [3-7]. However, not all studies show a
significant relationship between prematurity and
arterial hypertension in adult individuals [6]. Al-
though hereditary predisposition to AH may play
its role in the process [7].

AIM

The aim of the research was to evaluate the
frequency of carrying allelic variants of genes pre-
disposing to adult arterial hypertension in prema-
ture newborns depending on gestational age.

MATERIALS AND METHODS

Research design: prospective, controlled, sin-
gle-center, non-randomized. The research was
performed on the base of the Republican Clinical
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Perinatal Center of the Republic of Bashkortostan
in the period from 01.02.2019 to 01.03.2020. The
research was approved by the ethical commit-
tee of the State Budgetary Institution "Republi-
can Children's Clinical Hospital" of the Ministry of
Health of the Republic of Bashkortostan (Protocol
No. 9 of 21.01.2019).

Genomic DNA samples were collected from
neonates with extremely low birth weight (ELBW)
below 1000 g and gestational age of 28 weeks or
less (ELBW group; n=95); premature neonates (PN)
with low birth weight less than 2000 g but more
than 1000 g and gestational age less than 34 weeks
but more than 28 weeks (PN group; n=105), as well
as a population sample of adults from the Republic
of Bashkortostan (control, n=100) (Table 1).

Molecular genetic tests were performed at
the Center of Molecular Medicine of Bashkir
State University, Ufa. DNA samples (repeats)
isolated from peripheral blood lymphocytes of
the examined neonates served as a material for
the tests. The quality and quantity of isolated
genomic DNA were examined using a Qubit 3.0
fluorimeter (Invitrogen, USA). Amplification was
performed using reagent kits from Syntol, Rus-
sia, on a CFX96 Touch Real Time System detec-
tion amplifier (BioRad, USA). All loci were geno-
typed by real-time polymerase chain reaction
(PCR) in the presence of fluorescent probes using
Tagman technology according to the manufac-
turer's protocol (Syntol LLC, Russia).

The loci which were already associated with
the development of arterial hypertension and
coronary heart disease were selected for analy-
sis: AGT (rs4762) — angiotensinogen gene, AGTR1
(rs5186) — angiotensin Il type 1 receptor gene,
ACE (Ins/Del) — angiotensin-converting enzyme
gene, ADRBT (rs1801253) — [1-adrenoreceptor
gene, ADD1 (rs4961) — gene of alpha-subunit of
adducin protein, CYP11B2 (rs1799998) — gene
of cytochrome P450 second polypeptide, eNOS
(rs1799983) — gene of nitric oxide synthase, eNOS
(rs1549758), eNOS (rs2070744).

ISSN 2221-2582

Statistical analysis was performed according to
the “case-control” type: where “case” is a sample
of ELBW or PN, “control” is a population sample.
The distribution of allele and genotype frequen-
cies between the studied groups of individuals
was compared.

Hardy-Weinberg equilibrium conditions were
fulfilled for all polymorphic loci studied for both
cases and controls. The x2 method was used to
calculate associations. Inheritance was estimated
using a multiplicative model. If there were statis-
tically significant differences in the distribution
of allele and genotype frequencies between the
study groups, calculations for the dominant and
recessive models were also performed.

RESULTS

The results of the analysis of allele and
genotype frequency distribution of polymorphic
loci of arterial hypertension susceptibility genes in
the preterm neonates are presented in Table 2.

No statistically significant differences between
groups (p >0.05) in polymorphic loci distribution
frequencies was shown for genes AGTRT (rs5186),
ACE (Ins-Del), ADRBT (rs1801253) gene, eNOS
(rs1799983, rs1549758 and rs2070744), ADD1
(rs4961), CYP11B2 (rs1799998).

At the same time, there were statistically sig-
nificant differences in the distribution of allele
frequencies (p=0.0002) of the polymorphic locus
rs4762 (Thr174Met) in the AGT gene between
samples of preterm newborns and controls. There
was performed an analysis of statistically signi-
ficant differences in the frequency distribution
of the homozygous recessive genotype of AGT
(rs4762) among the studied groups. The C allele
and CC genotype (according to the recessive in-
heritance model) were shown to be significant-
ly more frequent in newborns with PN than in
controls (84.2% vs 71% and 69.3 vs 46%, respec-
tively) — x?=14.31; p=0.0002; odds ratio 2.17;
95% confidence interval 1.45-3.26 and x?=15.33;
p=9.0E-5; OR 2.66; 95% Cl 1.62-4.36.

Table 1. Demographic characteristics of the studied groups of children

Ta6nuua 1. lemorpaduryeckne xapakTepucTuki Ucciegyembix rpynn getein

Moka3zaTtens / Indicator

JKCTpeMasibHO HM3Kaa macca Tena /
Extremely low body weight (n=95)

HepoHoweHHble HOBOPOXKAEHHbIE /
Premature newborns (n=105)

Bec, r 874,7+181,86 1486,54+482,31
Poct, cm 33,55+3,33 43,3245,14
[ecTauUMOHHBIN BO3pacT, HeJenu 26,79+1,39 32,23+2,39
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Table 2. Comparative analysis of the distribution of allele frequencies of polymorphic loci of susceptibility genes to arterial

hypertension in the studied premature infants

Ta6bnuua 2. CpaBHUTENbHbIN aHaNNM3 pacnpepeneHna YacToT auieneii NoNMMopHbIX IOKYCOB reHOB MpeApacnosioXKeH-
HOCTU K apTepuaibHOV FMNepTeH3NN y NCC/IefyeMbiX HeJOHOLLEHHbIX AeTeil

« y OTHOLLEHNe WaHcoB /
_ | ROHTPONb Odds ratio
Annenwn / Alleles Cnysan / Cas Control X p

es (n=105) 95% AN /

(n=100) 3HaueHne
95% Cl

leH AGT (rs4762) Annenb C/ 0.842 0.710 14.31 0.0002 217 1.45-3.26
Gene AGT (rs4762) Allele C
leH AGT (rs4762) Annenb T/ 0.158 0.290 0.46 0.31-0.69
Gene AGT (rs4762) Allele T
leH AGTR1 (rs5186) Annenb A 0.766 0.790 0.43 0.51 0.87 0.58-1.32
leH AGTR1 (rs5186) Annenb C/ 0.234 0.210 1.15 0.76-1.73
Gene AGTRI (rs5186) Allele A
leH ACE (Ins\Del) Annenb I/ 0.540 0.585 1.08 0.3 0.83 0.59-1.18
Gene ACE (Ins\Del) Allele |
leH ACE (Ins\Del) Annenb D/ 0.460 0.415 1.20 0.85-1.69
Gene ACE (Ins\Del) Allele D
[en ADRB1 (rs1801253) Annenb C/ 0.802 0.798 0.01 0.92 1.02 0.67-1.56
Gene ADRBIT (rs1801253) Allele C
leH ADRB1 (rs1801253) Annenb G/ 0.198 0.202 0.98 0.64-1.50
Gene ADRBIT (rs1801253) Allele G
[eH eNOS rs1799983 Annenb G/ 0.770 0.750 0.30 0.58 1.12 0.75-1.66
Gene eNOS rs1799983 Allele G
[eH eNOS rs1799983 Annenb T/ 0.230 0.250 0.90 0.60-1.33
Gene eNOSrs1799983 Allele T
[eH eNOS rs1549758 Annenb C/ 0.763 0.760 0.01 0.94 1.01 0.68-1.51
Gene eNOS rs1549758 Allele C
[eH eNOS rs1549758 Annenb T/ 0.237 0.240 0.99 0.66-1.47
Gene eNOS rs1549758 Allele T
[eH eNOS rs2070744 Annenb T/ 0.676 0.725 1.51 0.22 0.79 0.54-1.15
Gene eNOS rs2070744 Allele T
[eH eNOS rs2070744 Annenb C/ 0.324 0.275 1.26 0.87-1.84
Gene eNOS rs2070744 Allele C
[eH ADD1 rs4961 Annenb G/ 0.774 0.835 2.96 0.09 0.68 0.43-1.06
Gene ADD1 rs4961 Allele G
leH ADDI1 rs4961 Annenb T/ 0.226 0.165 1.48 0.95-2.30
Gene ADD1 rs4961 Allele T
leH CYP11B2rs1799998 Annenb T/ 0.492 0.515 0.27 0.6 0.91 0.65-1.28
Gene CYP11B2rs1799998 Allele T
[eH CYP11B2 rs1799998 Annenb C/ 0.508 0.485 1.10 0.78-1.54
Gene CYP11B2 rs1799998 Allele C

Subsequently, a comparative analysis was per-
formed in order to note the differences between
allele frequency distribution of the same genes
among a population-based sample of adults and
ELBW (Table 3).

Analyzing the data in Table 3, it may be noted
that there were statistically significant differences

in the distribution of allele frequencies (p=0.0007)
of the polymorphic locus rs4762 (Thr174Met) in
the AGT gene between the samples of ELBW and
controls, which is similar to the general group of
premature infants. In addition, it was found that
CC genotype (according to recessive inheritance
model) was significantly more frequent in ELBW
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Table 3. Comparative analysis of the distribution of allele frequencies of polymorphic loci of susceptibility genes to arterial
hypertension in the studied newborns with extremely low body weight

Tabnuua 3. CpaBHUTENbHbI aHaNW3 pacnpefeneHna YacToT anesnein NoNMMopdHbIX IOKYCOB reHOB NpefpPacnonoXKeHHo-
CTV K apTepranbHON rMnepTeH3nm y nccneayembix HOBOPOXKAEHHbIX C SKCTPeMaJibHO HU3KOI Maccoli Tena

OTHOLEeHME WaHCoB /
Cnyuvan / KoHTponb / 0Odds ratio
Annenn / Alleles Cases Control X2 p 95% I/
(n=105) (n=100) 0
3HaueHue 95% Cl

[eH AGT (rs4762) Annenb C/ 0.853 0.710 11.53 0.0007 2.36 1.43-3.91
Gene AGT (rs4762) Allele C
leH AGT (rs4762) Annenb T/ 0.147 0.290 0.42 0.26-0.70
Gene AGT (rs4762) Allele T
leH AGTRT (rs5186) Annenb A/ 0.805 0.790 0.14 0.71 1.10 0.67-1.80
Gene AGTRI (rs5186) Allele A
len AGTR1 (rs5186) Annenb C/ 0.195 0.210 0.91 0.55-1.49
Gene AGTR1 (rs5186) Allele C
[eH ACE (Ins\Del) Annenb I/ 0.51 0.585 2.18 0.14 0.74 0.50-1.10
Gene ACE (Ins\Del) Allele /
leH ACE (Ins\Del) Annenb D/ 0.489 0.415 1.35 0.91-2.02
Gene ACE (Ins\Del) Allele D
leH ADRBT (rs1801253) Annenb C/ 0.758 0.798 0.90 0.34 0.79 0.49-1.28
Gene ADRB1 (rs1801253) Allele C
leH ADRBT (rs1801253) Annenb G/ 0.242 0.202 1.26 0.78-2.04
Gene ADRBT (rs1801253) Allele G
leH eNOS rs1799983 Annenb G/ 0.862 0.750 7.68 0.006 2.08 1.23-3.51
Gene eNOS rs1799983 Allele G
[eH eNOS rs1799983 Annenb T/ 0.138 0.250 0.48 0.29-0.81
Gene eNOS rs1799983 Allele T
[eH eNOS rs1549758 Annenb C/ 0.851 0.760 5.10 0.02 1.80 1.08-3.02
Gene eNOS rs1549758 Allele C
len eNOS rs1549758 Annenb T/ 0.149 0.240 0.55 0.33-0.93
[eH eNOS rs1549758 Annenb T
leH eNOS rs2070744 Annenb T/ 0.697 0.725 0.38 0.54 0.87 0.56-1.35
Gene eNOS rs2070744 Allele T
[eH eNOS rs2070744 Annenb C/ 0.303 0.275 1.15 0.74-1.78
Gene eNOS rs2070744 Allele C
leH ADDT rs4961 Annenb G/ 0.791 0.835 1.21 0.27 0.75 0.45-1.26
Gene ADD1 rs4961 Allele G
len ADD1 rs4961 Annenb T/ 0.209 0.165 1.34 0.80-2.24
Gene ADD1rs4961 Allele T
len CYP11B2 rs1799998 Annenb T/ 0.544 0.515 0.32 0.57 1.12 0.75-1.68
Gene CYP11B2rs1799998 Allele T
leH CYP11B2 rs1799998 Annenb C/ 0.456 0.485 0.89 0.60-1.33
Gene CYP11B2rs1799998 Allele C

than in controls (85.53% vs 71% and 70.5 vs 46%,
respectively) — x?>=11.53; p=0.0007; OR 2.36; 95%
Cl11.43-3.91 and x?=12.03; p=0.0005; OR 2.81; 95%
Cl 1.56-5.07. In addition, TT genotype was more
often detected in the population sample com-
pared to ELBW (p=0.05).

Allele and genotype frequencies of polymorphic
loci in genes AGTRT (rs5186), ACE (Ins-Del), ADRB1
(rs1801253),ADD1(rs4961)and CYP11B2(rs1799998)
were not statistically significant (p >0.05). At the
same time, when comparing the genotype frequen-
cy distribution of the polymorphic locus in ADRB1
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(rs1801253) between the studied groups, it was
shown that the GG genotype, which was homozy-
gous for a rare allele, was more frequently detec-
ted in ELBW (4.2% of cases) compared to the po-
pulation control (not detected) — x?=4.27; p=0.04;
OR 9.79; 95% Cl 0.52-18.43. Statistically significant
differences were found in the distribution of allele
frequencies (p=0.006) and genotypes (p=0.02) of
the polymorphic locus in eNOS (rs1799983) be-
tween the ELBW group and controls. The G allele
was significantly more frequent in newborns with
ELBW than in controls (86.2% vs 75.0%) — x?=7.68;
p=0.006; OR 2.08; 95% Cl 1.23-3.51. Whereas the T
allele was significantly less frequent among new-
borns with ELBW compared to the population aver-
age (13.8% vs 25.0%) — x*=7.68; p=0.006; RR 0.48;
95% Cl 0.29-0.81. The GG genotype also appeared
to be more frequently detected in the ELBW group
(73.4% vs 56.0) — x?=6.40; p=0.01; OR 2.17; 95%
Cl 1.18-3.97. Statistically significant differences in
allele frequency distribution (p=0.02) and eNOS
(rs1549758) were found between samples of neo-
nates with extremely low birth weight and controls.
The C allele was shown to be significantly more fre-
quent in children with ENMT as compared to con-
trol (85.1% vs 76.0%) — x?=5.10; p=0.02; OR 1.80;
95% Cl 1.08-3.02. Whereas the T allele was signi-
ficantly less frequent among neonates with ELBW
than the population average (14.9% vs 24.0%) —
x?=5.10; p=0.02; OR 0.55; 95% Cl 0.33-0.93. The CC
genotype was also more frequently detected in
the ELBW group (72.3% vs 57.0) — x?=4.98; p=0.03;
OR 1.97;95% Cl 1.08-3.60.

No statistically significant differences (p >0.05)
were found in distribution of allele and genotype
frequencies of the polymorphic locus in eNOS
(rs2070744) between groups.

DISCUSSION

The aim of the research was to determine that
increased incidence of cardiovascular disease in
adulthood may be related to hereditary predispo-
sition in individuals born prematurely. In addition,
gestational age was proposed to have some rele-
vance as well as.

Indeed, it was found that preterm infants were
significantly more likely to be carriers of the C al-
lele, gene AGT. AGT encodes a protein angioten-
sinogen, from which angiotensin | is formed un-
der the action of renin, which is actively involved
in regulation of systemic blood pressure [8].

Moreover, the research revealed that ELBW
have more pronounced features of patient's
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genotype predisposition to arterial hypertension.
This contingent of patients also had a higher fre-
quency of risk polymorphic alleles of eNOS and a
rare GG genotype of ADRB1. eNOS3 encodes a ni-
tric oxide synthase enzyme, which produces nitric
oxide (NO). Inhibition of NO synthase usually leads
to prolonged arterial hypertension [8]. ADRBT is
a gene of B1-adrenoreceptor, it encodes protein
which is a target for beta-blockers. Therefore, the
extent to which a drug helps to reduce high blood
pressure partially depends on polymorphic loci of
this gene [8].

On the one hand, this fact confirms the well-
known paradigm that newborns with ELBW signi-
ficantly differ from premature infants with normal
body weight concerning their biological charac-
teristics [9]. On the other hand, predisposition
to early arterial hypertension in this contingent
makes it necessary to modify approaches to stra-
tegy planning for future targeting of health care
budget expenditures. In a large Swedish popu-
lation-based cohort study (923,686 women) and
a recent study from the USA, it was found that
mothers who gave birth to preterm infants had
an increased risk of cardiovascular disease in ca-
thamnesis [10]. In addition, preterm neonates are
known to have a significantly increased risk of co-
ronary heart disease and associated mortality [11].

Indeed, our research has several limitations. It
is very difficult to test the direct effect of single
polymorphisms on blood pressure due to the
minimal effect of each polymorphism. Assessing
the joint effect of genes in relation to quantitative
or qualitative phenotype, it is possible to encoun-
ter a methodological error when calculating the
genetic risk index, which is defined as the total
number of alleles associated with a disease [12].
It could be avoided by genome-wide association
researches in preterm neonates. Ideally, such
studies would have a strong contribution to ana-
lyze the monitoring of blood pressure data and
endogenous influences such as cortisol levels
and exogenous influences such as catecholamine
dosing. This will hopefully lead to identifying the
most significant genetic variants that can guide
therapeutic decisions.

In addition, it should also be recalled that en-
vironmental factors may also contribute to indi-
vidual clinical features of arterial hypertension.
Specifics of allelic variants of polymorphic loci in
ELBW parents had not been investigated in the
research. Ethnic characteristics of PN had not
been taken into account. Nor did we calculate the
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necessary number of controls. All the above-men-
tioned indicates the need for further validation of
the results obtained on a larger group.

CONCLUSION

The research demonstrated that neonates with
extremely low birth weight, in contrast to prema-
ture neonates with normal body weight, carry a
greater number of risk alleles of genes predispos-
ing to arterial hypertension, which may increase
the risk of developing AH in adulthood.
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OONOJIHUTEJIbHAA UHOOPMALINA

Bknap aBtopos. [./l. MupoHoB — KoHLUen-
umAa 1 gusanH nccnenoBaHns, obpaboTka matepu-
ana, HanucaHwe cratby, aHanus nutepatypbl; 10.C.
AnekcaHapoBMY — Habop 1 06paboTKa MaTepu-
ana, HanucaHwe ctatbk; AX.Hypranvesa — Ha-
60p 1 o0bpaboTka MaTepuana, HanucaHue ctaTbu;
P.P.BanveB — BbINONHEHWE TrEHETUYECKMX WC-
cnefoBaHui, obpaboTka MmaTepuana, HamucaHue
CTaTby, aHanu3 nutepatypbl; A.C. borgaHoBa —
BbINOJSIHEHNE reHeTUYeCKunx nccnegoBaHum;
C.I.MNeTpoBa — BbINOMHEHWE FTEHETUYECKUX NCCTe-
fosaHui; 2.K. XyCHyTAMHOBa — peLeH3npoBaHme
MHTennekTyanbHoro cogepxunmoro; 1.0. iBaHoB —
peueH3poBaHNe WHTENNEKTYalbHOIrO COoAepPXu-
Moro. Bce aBTopbl npounu n ogobpunu GrHanbHyo
Bepcuio nepen nybnkaymnen.

ISSN 2221-2582

KoH}nuKT nHtepecos. ABTOPbI AEKNapUpyIoT
OTCYTCTBUE ABHbIX I MOTEHLMANbHbIX KOHGINKTOB
WHTEePEeCOB, CBA3aHHbIX C My6nuKaumen HacTos-
Len cTaTbu.

UctouHuk ¢mHaHcmpoBaHuA. PaboTta nog-
gepaHa MMUHNCTepCTBOM HayKu U BbiCLIero ob-
pa3oBaHua PO N FZWU-2020-0027.

NHpopmmupoBaHHOe cornacume Ha ny6nuka-
yuio. ABTOPbI MONYYUSI MUCbMEHHOE corfacue
nMauneHToB Ha NybnmMKauuio MeauLVHCKMX OaH-
HbIX.
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