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Single nucleotide polymorphisms in genes
encoding xenobiotic metabolizing enzymes
are associated with predisposition
to arterial hypertension

Olga Yu. Bushueva

Kursk State Medical University,
3 Karl Marx St., Kursk, 305041, Russia
Corresponding author: Olga Yu. Bushueva (olga.bushueva@inbox.ru)

Abstract

Background: Arterial hypertension (AH) is the most common disease of the cardiovas-
cular system. Intracellular chemical and oxidative stress, which can be associated both
with direct exposure to toxic xenobiotics and with their excessive activation during bio-
transformation, may lead to endothelial dysfunction and increased risk of AH develop-
ment. The aim of the study: To investigate the association of single nucleotide poly-
morphisms of genes involved in the biotransformation of xenobiotics (rs1048943
CYP1AL, rs762551 CYP1A2, rs1056836 CYP1B1, rs1799930 NATZ2, rs1800566 NQOL1,
rs11045642 MDR1) with predisposition to arterial hypertension. Materials and meth-
ods: A total of 702 patients with AH (307 men, 395 women; mean age 55 years) and
857 gender- and age- matched relatively healthy volunteers (406 men, 451 women;
mean age 53 years) were recruited for the study. Genotyping of SNPs were done using
TagMan-based PCR. Results: Comparative analysis of genotype frequencies (log-
additive regression model was used, all calculations were performed with adjustment for
gender, age) showed that SNP rs762551 CYP1A2 was associated with a decreased risk
of AH (OR44j=0.85, 95%Cl,j=0.73-0.99; P,;=0.038); SNP rs1045642 MDR1 (ABCB1)
was associated with an increased risk of AH (OR,=1.20, 95% Cl,4=1.04-1.39;
Pagj=0.013). Moreover, SNP rs762551 CYP1A2 was associated with the age of manifes-
tation of arterial hypertension (Differencea=1.51; 95%Cl.j=0.22-2.80) and cholesterol
level (Differenceyq= -0.15; 95% Cl,gj = -0.29 - -0.01). Conclusion: Thus, in this study,
for the first time, there was found the association of rs762551 CYP1A2 and rs1045642
ABCB1 (MDR1) with arterial hypertension in Russians.

Keywords: arterial hypertension; cytochrome P450; biotransformation of xenobiotics;
rs762551; CYP1A2; rs1045642; MDR1; ABCB1
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Introduction.  Arterial hypertension
(AH) is the most common disease of the car-
diovascular system. More than 30% of the
world's adult population suffer from AH [1].
From a genetic point of view, AH is a multi-
factorial polygenic hereditary disease.

Numerous studies prove that various
aerosol polycyclic aromatic hydrocarbons
(PAHSs) are the main source of organic toxic
chemicals with potential effects on the cardi-
ovascular system [2]. PAHSs are widely spread
in the environment: they are found in cigarette
smoke, they are formed during cooking with
incomplete combustion of organic materials
such as coal and oil products, they are by-
products of various industrial enterprises [3].
Intracellular chemical and oxidative stress,
which can be associated both with direct ex-
posure to toxic xenobiotics and with their ex-
cessive activation during biotransformation,
are the cause of endothelial dysfunction. In
particular, it was shown that nitrated and oxi-
dized polyaromatic hydrocarbons can reduce
both the activity of endothelial NO synthase
(eNOS) and NO production through mecha-
nisms associated with the effect of phos-
phorylated eNOS on eNOS mRNA expression
and eNOS protein expression [4]. Considering
the crucial role of NO in the regulation of
vascular tone and endothelial dysfunction [5],
it is obvious that variations in genes involved
in different stages of biotransformation of xe-
nobiotics can be a risk factor for the devel-
opment of arterial hypertension through par-
ticipation in key pathogenetic mechanisms of
AH development.

Cytochrome P4501A1 (CYP1Al) is an
important member of the CYP family and is
responsible for the metabolism of a large
number of xenobiotics, as well as some en-
dogenous substrates. In particular, CYP1A1l
acts as a major enzyme in the metabolism of
PAHs [6]. CYP1ALl is also involved in the
production of vasoactive substances based on
arachidonic acid — epoxyeicosatrienoic acids

(EETs) and hydroxyeicosatetraenoic acid
(HETE), which are endogenous defense
mechanisms against cardiovascular disease
[7]. Moreover, CYP1Al is also involved in
the oxidative metabolism of estradiol and es-
trone [8]. The rs1048943 CYP1Al genetic
variant is one of the most functionally signifi-
cant. Substitution of A for G in the 7th exon
of the gene leads to the replacement of Isoleu-
cine with Valine in the structure of the en-
zyme (Ile462Val). This SNP is located in the
heme-binding region of the protein CYP1Al
and can lead to a twofold increase in enzyme
activity [9].

CYP1A2 encoded by the CYP1A2 gene,
participates in the metabolism of a wide range
of xenobiotics, such as heterocyclic aromatic
amines and PAHs [10]. CYP1A2 is also an
important enzyme, which is responsible for the
metabolism of caffeine. CYP1A2 expression is
induced by environmental chemicals and is
highly variable between individuals [11].
CYP1A2 gene is highly polymorphic. The
rs762551 CYP1A2 genetic variant can lead to a
2-3-fold increase in protein activity [12].

CYP1B1 - cytochrome P450 product —
oxidizes various compounds such as steroids
(17-beta-estradiol), fatty acids, retinoids and
xenobiotics including PAHSs. In blood vessels,
CYP1BL1 is expressed predominantly in vascu-
lar smooth muscle cells, to a lesser extent — in
endothelial cells [13]. In animal experiments,
it was shown that the endothelial dysfunction
observed in angiotensin Il-induced hyperten-
sion in mice was prevented by silencing the
CYP1B1 gene [14]. The most studied
rs1056836 genetic variant in the CYP1B1
gene leads to the replacement of Leucine with
Valine at the 432 position of the encoded pro-
tein [15].

NAT?2 is a phase Il xenobiotic biotrans-
formation enzyme which carries out conjuga-
tion of exogenous arylamine-containing sub-
stances, components of some drugs, caffeine
[16]. The gene encoding cytosolic
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N-acetyltransferase is located on chromosome
8p22. Variations in the NAT2 gene lead to a
change in the level of functional activity of
isoniazid acetylation, which has been classi-
fied as fast, intermediate, and slow [17].
Amino acid replacement 590G>A (Arg>Gln;
rs1799930) leads to a change in the functional
activity of the enzyme. Slow acetylation phe-
notype associated with the AA NAT2 geno-
type is unable to conjugate to metabolites or
toxins; GA heterozygotes have intermediate
enzyme activity.

NAD(P)H quinone oxidoreductase 1
(NQO1) — an enzyme of phase Il of biotrans-
formation of xenobiotics — catalyses the re-
duction of various quinones using NAD (P) H
as an electron donor. The transformation of
quinones to hydroquinones using NQO1 rep-
resents an important mechanism of cell de-
fence against oxidative and chemical stress
[18]. Single-nucleotide polymorphism
rs1800566 NQOL1 in the 6th exon of the gene
leads to the substitution of Proline for Serine
in the 187™ amino acid. It was shown that the
187SS variant genotype causes a complete
loss of the enzymatic activity of NQOL1, while
in heterozygotes 187PS there is an almost
threefold decrease in the enzyme activity.

The multidrug resistance gene (MDR1)
encodes an integrated transmembrane protein,
P-glycoprotein, which plays an important role
in the bioavailability of certain drugs, as well
as in the protection of cells from toxic sub-
stances and metabolites through the action of
an ATP-dependent mechanism of "cell out-
flow" [19]. MDR1 has broad substrate speci-
ficity. Of more than 50 single nucleotide pol-
ymorphisms of MDR1, the functionally sig-
nificant C3435T (rs1045642) is the most
widely studied [20].

The aim of the study was to investigate
the association between common SNP in
genes encoding xenobiotics biotransformation
enzymes (rs1048943 CYP1Al, rs762551
CYP1A2, rs1056836 CYP1B1, rs1799930
NAT2, rs1800566 NQO1, rs1045642 MDR1)
and the risk of AH.

Materials and methods. A total of
1559 unrelated Russian individuals from the
Kursk region were examined; written in-

formed consent was obtained from all partici-
pants prior to entering the study. This study
included 702 patients with diagnosis of arteri-
al hypertension. AH patients were hospital-
ized in the cardiac units of the Kursk Region-
al Clinical Hospital and the Kursk City Clini-
cal Emergency Hospital in the period 2011-
2017 [21, 22, 23]. The AH group included
patients with systolic blood pressure (SBP)
>140 mm Hg. and/or diastolic blood pressure
(DBP)>90 mm Hg, as well as patients who
received antihypertensive therapy. Exclusion
criteria; symptomatic arterial hypertension,
acute inflammatory diseases, autoimmune
diseases, severe kidney or liver disease, onco-
logical pathology, pregnancy. Patients with
ischemic heart disease, cerebral stroke, diabe-
tes mellitus were also excluded from the
study. The control group consisted of 857
gender- and age-matched healthy individuals,
without a history of cardiovascular and cere-
brovascular diseases and with normal level of
blood pressure (Table 1). The control group
was formed from relatively healthy volun-
teers, as well as during professional examina-
tions at industrial enterprises, in medical insti-
tutions of Kursk and the Kursk region. The
formation of AH group and control group was
carried out using a continuous method.

The study was approved by the Region-
al Ethics Committee of Kursk State Medical
University. All patients signed a voluntary
informed consent to participate in the study.
Venous blood samples were obtained from all
individuals. Genomic DNA was isolated from
peripheral blood using the standard phenol-
chloroform extraction procedure. The main
criteria for SNP selection were the functional
significance of polymorphism and the fre-
quency of the minor allele over 5%. Genotyp-
ing of rs1048943 CYP1Al, rs762551
CYP1A2, rs1056836 CYP1B1, rs1799930
NAT2, rs1800566 NQO1, rs1045642 MDR1
was performed by TagMan-based PCR using
CFX96 detection system (Bio-Rad, USA).
Regenotyping of 10% of the studied samples,
selected on a random basis and in the absence
of information about the status of the disease,
showed 100% reproducibility of the original
results.
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Table 1
Baseline and clinical characteristics of the studied groups
. - - AH patients Controls
Baselineandclinicalcharacteristics (N=702) (N=857) P
Age. Me [Q1; Q3] 55 [48; 62] 53 [49; 59] 0.84
Male. N(%) 307(43.7) 406(47.4)
Gender Female. N(%) 27(45.8) 451(52.6) 192 (0.17)
. Yes. N(%) 182 (29.8%) 295 (37.8%) N
Smoking No. N(%) 429 (70.2%) 486 (62.2%) 0.0036

Maximumesystolichloodpressure

230[200; 250]

Maximumdiastolichloodpressure

120 (115; 140)

Total cholesterol. Me [Q1; Q3]

4.80 [4.20; 5.43]

Triglycerides. Me [Q1; Q3]

1.985 [1.44; 2.46]

Glucose level. Me [Q1; Q3]

458 [4.10; 5.41]

Age of AH manifestation.
Me [Q1; Q3]

33.5 [25.0; 44.0]

Note: * —shows statistically significant differences between groups.

To assess the associations of genotypes
with predisposition to AH, the odds ratio
(OR) and 95% confidence interval (Cl), cal-
culated for the log-additive regression model,
were used. All calculations were performed
with corrections for gender and age in the
SNPStats program available online
(https://www.snpstats.net/start.ntm). To as-
sess the regulatory potential of SNPs, bioin-
formatic resources available online were used:
QTLbase (http://mulinlab.org/gtlbase) and
HaploReg v.4
(https://pubs.broadinstitute.org/mammals/hapl
oreg/haploreg.php).

Results and discussion. The analysis of
Hardy-Weinberg equilibrium was carried out
in the control group. The distribution of geno-
type frequencies for all studied SNPs, except
for rs762551 CYP1A2, corresponded to the
Hardy-Weinberg equilibrium (P> 0.05). For
rs762551 CYP1A2, we revealed a decrease in
observed heterozygosity (0.40) versus ex-
pected (0.45); P <0.01.

SNP rs762551 CYP1A2 was associated
with a decreased risk of AH (OR=0.85, 95%
ClI=0.73-0.99, P=0.038). SNP rs1045642
ABCBL1 was associated with an increased risk
of AH (OR=1.20, 95% CI=1.04-1.39,
P=0.013) (Table 2).

Subsequent analysis of the relationship
of the studied genetic variants with clinical and

laboratory parameters in patients with AH re-
vealed an association of rs762551 CYP1A2 with
the age of manifestation of AH and cholesterol
level: carriers of the C/C genotype had the low-
est cholesterol levels and the latest manifesta-
tion of hypertension (Table 3). It should also be
noted that SNP rs1799930 NAT2 was associated
with blood glucose levels.

Our study revealed an association of
rs762551 CYP1A2 with the decreased risk of
AH. This association was discovered for the
first time in the population of Central Russia.
It is important that rs762551 CYP1A2 was
associated with age at onset of AH and cho-
lesterol levels. The CYP1A2 gene encodes a
member of the cytochrome P450 superfamily
of enzymes. Cytochrome P450 proteins are
monooxygenases that catalyse reactions in-
volved in the metabolism of xenobiotics and
the synthesis of sex steroids, cholesterol, and
other lipids. The protein encoded by this gene
is localized in the endoplasmic reticulum, and
its expression is induced by polycyclic aro-
matic hydrocarbons (PAHSs), some of which
are found in components of cigarette smoke.
The endogenous substrate of the enzyme is
unknown; however, it is able to metabolize
some PAHs to intermediates
(https://www.genecards.org/cgi-
bin/carddisp.pl?gene=CYP1A2).
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Table 2

Analysis of associations of SNP in genes encoding xenobiotic biotransformation enzymes

with the development of arterial hypertension

N (%)’ OR .
Ne SNP Genotypes Controls Patients (gg%r/o CIy corP
(n=857) (n=702)
51048943 N 643 (85.2%) 548 (86.2%) o
L CYP1AL I 108 (14.3%) 84 (13.2%) (0.69-1.2) 0.54
VIV 4 (0.5%) 4 (0.6%)
($762551 A/A 372 (46.6%) 311 (51%) Vo
2. CYP1A2 A/IC 318 (39.9%) 238 (39%) © 73'_0 99) 0.038
c/c 108 (13.5%) 61 (10%)
51056836 L/L 270 (32.9%) 199 (31.4%) Lo
3. CYP1B1 L/vV 397 (48.4%) 313 (49.4%) © 91'_1 22) 0.5
VIV 154 (18.8%) 122 (19.2%)
$1799930 GIG 386 (49%) 309 (48.4%) o8
4. NAT2 GIA 329 (41.8%) 278 (43.6%) (0.85-1.15) 0.79
AIA 73 (9.3%) 51 (8%)
<1800566 PIP 485 (63.1%) 392 (62.5%) o8
5. NQO1 PIS 239 (31.1%) 206 (32.9%) 082-1.17) 0.82
s/s 45 (5.8%) 29 (4.6%)
$1045642 cIc 273 (33.4%) 180 (28.4%) 0
6. ABCBL1 CIT 384 (47%) 306 (48.3%) (1.041.39) 0.013
T 160 (19.6%) 147 (23.2%)

Note: all calculations are performed with respect to the minor allele; statistically significant associations are marked in
bold; 1 — the absolute number and % of individuals with the analyzed genotype; 2 — odds ratio and 95% confidence in-
terval (calculated for the log-additive regression model) corrected for gender and age; 3 — P-value for log-additive re-
gression model with correction for sex and age.

Table 3
Statistically significant associations of studied genetic variants with clinical
and laboratory parameters of hypertensive patients
Phenotype Gene/SNP Genotypes Mean+StD! adelfferenzc € Pe
(95%CI) adj
Age of manifestation of
’ AH CYPIA2 ﬁ//é 423 iél('f)S) 151 0.023
(rs762551) : (0.22 - 2.80) '
C/IC 44.91 (0.88)
Cholesterol CYP1A2 A/A 5.31 (0.07)
level (rs762551) AIC 5.14 (0.08) o 2‘3_1% oy | 0032
c/C 4.99 (0.15) ' '
Blood glucose levels G/G 5.43 (0.12)
NAT2 GIA 5.26 (0.11) -0.24 0.046
(rs1799930) et L (-0.47 - -0.01) '
AIA 4.94 (0.13)

Note: the results of the log-additive model are presented. All calculations were performed with a correction for the sex
and age (adj); 1 — Mean £ StD - an indicator of the mean and standard deviation; 2 — the difference in mean values
(measures the absolute difference between the mean in two groups) and 95% confidence interval; 3 — P-value for the

regression model.
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Previous studies have already shown an
association of rs762551 polymorphism with
blood pressure variability and hypertension
[24].1t is known that the studied rs762551
CYP1AZ2 is in linkage disequilibrium with the
SNP rs1378942 (HapMap CEU), which is lo-
cated in the CYP1A2 gene cluster and showed
the strongest association with diastolic blood
pressure in Europeans [25]. Moreover, an as-
sociation between rs762551 and the risk of
AH was shown in the study by Guessousl, et
al [26], who noted a negative association of
rs762551 with hypertension in non-smokers,
modified by caffeine intake. The previous
studies of CYP1A2 in mice have demonstrated
an important role for this enzyme in oxidative
stress [27] and in lipid metabolism [28],
which could explain the effect of the
rs762551 CYP1A2 on cholesterol levels found
in our study. It was shown that CYP1A2 -/-
mice were characterized by a change in the
expression of genes involved in the pathways
of cholesterol biosynthesis and fatty acid me-
tabolism. Moreover, in patients with cardio-
vascular diseases, which were characterized

by low CYP1A2 activity, there was an in-
creased level of inflammatory cytokines that
may be involved in the pathogenesis of cardi-
ovascular diseases [29]. These observations
indicate that low CYP1A2 levels have ad-
verse biological effects that may explain not
only the increased risk of AH, but also im-
paired cholesterol metabolism.

Bioinformatics analysis was performed
to explain the functional effects of rs762551
CYP1A2. According to the QTLDbase, the car-
riage of the protective C allele is associated
with 17 cis-mQTLs associated with a decrease
in methylation of CpG sites in CYP1A2 (Table
4). Because a decrease in methylation can lead
to an increase in gene expression, the protec-
tive effects of the C allele can also be mediated
by cis-mQTL. At the same time, for the risk
allele A, 2 cis-hQTLs were found associated
with a decrease in acetylation at the 27th lysine
residue on the histone H3 protein in CD14+
monocytes and CD16+ neutrophils in periph-
eral blood and, therefore, with a potential de-
crease in CYP1A2 expression (Table 4).

Table 4
Cis-mQTL/cis-hQTL, associated withrs762551 CYP1A2
N | CpGsite (genomicregion) | Effect size (beta) |  P-level | Tissue
Cis-mQTL associated with a decrease in methylation of CpG-sites in carriers of the protective allele C rs762551 CYP1A2
1. €g20927731 (chr15:74726561) -0.029 0.0194 blood
2. cg18176723 (chr15:75336436) -0.069 6.25x107 blood
3. 913055199 (chr15:75136278) -0.119 3.07x10™ blood
4, €g20801110 (chr15:75136007) -0.029 0.0146 blood
5. €g06285340 (chr15:74659901) -0.018 0.0157 blood
6. €g03289416 (chr15:75166202) -0.053 0.00013 blood
7. €g02696790 (chr15:75250997) -0.038 0.000154 blood
8. €g20997706 (chr15:74907203) -0.027 0.0147 blood
9. €g27140083 (chr15:75230280) -0.034 0.00241 blood
10. €g13316255 (chr15:75165642) -0.026 0.0253 blood
11. €g00629941 (chr15:75287862) 0.025 0.0335 blood
12. €g20552236 (chr15:75090958) -0.024 0.00637 blood
13. €g04629595 (chr15:74592566) -0.034 0.0195 blood
14, €g21565421 (chrl15:74592665) -0.03 0.0192 blood
15. cg04877966 (chr15:75135169) -0.024 0.00138 blood
16. cg00516515 (chr15:75091516) -0.028 0.00257 blood
17. cg10785927 (chr15:74753902) -0.016 0.023 blood
Association of cis-hQTL with histone modifications in carriers of the risk allele A of rs762551 CYP1A2
Ne Modifiedhistone EffeCttS;)Z e (be- P-level Tissue
H3K27ac Blood
1 (chr15:74900758-74937630) -0.08676 0.0145 (monocytes CD14+)
H3K27ac Blood
2. (chr15:75000467-75006123) -0.0937 0.0373 (neutrophils CD16+)

Note: the data is provided by the QTLbase resource (http://mulinlab.org/qtlbase).




Opuzunanvras cmamos
Original article

Bushueva OYu. Single nucleotide polymorphisms in genes encoding ... 453

According to the HaploReg database
(v4.1), this polymorphism is associated with
trans-eQTLs for the ULK3 gene in visceral
and subcutaneous adipose tissue, pancreas,
whole blood (ULK3 encodes serine/threonine
kinase protein, which acts as a regulator of
autophagy); for the CSK gene in whole blood
(tyrosine protein kinase CSK; non-receptor
tyrosine protein kinases, which play an im-
portant role in the regulation of cell growth,
differentiation, migration, immune response)
(https://pubs.broadinstitute.org/mammals/hapl
oreg/detail v4.1.php ? query = & id =
rs762551). Therefore, rs762551-trans-eQTLS
may be associated with the development of
AH through mechanisms involved in the
regulation of growth, differentiation, cell mi-
gration, and autophagy processes.

Thus, the present study provided addi-
tional evidence that CYP1A2 is an important
gene for cardiovascular diseases susceptibility.

Another gene involved in xenobiotics
biotransformation and associated with AH
was MDR1 (multidrug resistance gene). It was
found that the genetic variant 3435C> T
(rs1045642) ABCB1 (MDR1) was associated
with an increased risk of AH. P-glycoprotein,
a protein from the ABCB-transporter family,
is involved in the active transport of xenobiot-
ics from the intracellular to the extracellular
space [30]. This trans-membrane protein is
expressed in numerous tissues, including the
vascular endothelial cells. P-glycoprotein is
encoded by the ABCB1 gene. The ABCB1
gene is located on the long arm of chromo-
some 7 and consists of 29 exons
(https://www.ncbi.nlm.nih.gov/gene/5243).
Many single nucleotide polymorphisms have
been found in this gene; however, the most
studied genetic variant is rs1045642.Variation
of C3435T in exon 26 does not lead to an
amino acid substitution, however, it affects
gene expression, in particular, it reduces the
stability of mMRNA and, as a consequence, the
activity of the transmembrane P-glycoprotein
[31]. In a study of the Chinese Han popula-
tion, rs1045642 ABCB1 has been shown to be
associated with blood pressure [32]. It was
also found that this SNP is associated with an
increased risk of AH in patients with chronic
kidney disease [33].

The association of C3435T ABCB1 with
AH can be explained by three mechanisms.
Firstly, it is known that P-glycoprotein is in-
volved in the secretion of aldosterone in the
adrenal glomerular zone [34]. Secondly, ani-
mal studies have shown that P-glycoprotein is
involved in the transport of oxidized glutathi-
one and thus is associated with oxidative
stress — one of the main triggers of AH [35].
Thirdly, P-glycoprotein significantly affects
endothelium-dependent vasodilation, reducing
NO synthesis [36].

Protective allele C rs1045642 ABCB1
may be associatedwith the increased gene ex-
pression in blood cells by cis-eQTL-mediated
mechanisms (Table 5).

According to HaploReg resource data
(v4.1), rs1045642 ABCBL1 is located in the
region of DNA binding with modified histone
H3K27ac marking enhancers (in peripheral
blood cells), with modified histone H3K9ac
marking promoters (in primary mononuclear
cells of peripheral blood).

N-acetyltransferase 2 (NAT2) is phase
Il xenobiotics biotransformation enzyme
which plays an important role in both detoxi-
fication and activation of many xenobiotics
[16]. Diabetes mellitus (DM) is one of the
diseases whose association has been studied
in relation to acetylation phenotypes. Previous
studies have already shown a positive associa-
tion between air pollutants and insulin re-
sistance in subjects with the GG genotype of
the rapid acetylator phenotype rs1799930
NAT2 [37]. Another study also showed that
T2DM patients with the rapid acetylator phe-
notype (carriers of the GG genotype) had sig-
nificantly higher absolute insulin levels and
lower insulin sensitivity compared with pa-
tients characterized by a slow acetylator phe-
notype [38].

Thus, despite the fact that there were no
patients with diabetes mellitus among patients
with AH, it can be assumed that the genetical-
ly determined type of acetylator by the single
nucleotide polymorphism rs1799930 NAT2
can modify the complex of quantitative phe-
notypic manifestations associated with the
risk of type 2 diabetes mellitus.
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Table 5
Cis-eQTL/cis-hQTL, associated withrs1045642 ABCB1 (MDR1)
Ne Trait Effect size P-level Tissue
(beta)

Association of cis-eQTL with level of ABCB1 expression in carriers of the protective C allele rs1045642 ABCB1

(chr7:87101300-87108186)

1. ABCB1 NA 3.0x107 Peripheralblood
2. ABCB1 1.855966 0.0635 Blood (B-cells)
3. ABCB1 2.20673 0.0273 Blood (monocytes)

Association of cis-hQTL with histone modifications in carriers of the protective C allele rs1045642 ABCB1
4, H3K4mel 0.07597 0.0496 Blood

(T-cells CD4+)

Note: the data is provided by the QTLbase resource (http://mulinlab.org/qtlbase).

Conclusion. Thus, in this study, for the
first time, the association of rs762551
CYP1A2 and rs1045642 ABCB1 (MDR1) with
AH in the Russians was found, which pro-
vides additional evidence for the role of
«chemical stress» in the pathogenesis of car-
diovascular pathology. It is also worth noting
that bioinformatics analysis revealed a high regu-
latory potential of rs762551 and rs1045642,
suggesting a potentially important role of epige-
netic mechanisms in the regulation of gene ex-
pression. From a practical point of view, the
results obtained can be used to develop new
approaches to the prevention and treatment of
cardiovascular diseases, based on the “fight”
against toxic xenobiotics of the environment.
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Abstract

Background: The progressive availability at a worldwide scale of smartphones with
bigger computing power and equipped with high quality cameras advertise a better us-
age for this equipment by health care professionals. In addition, the possibility of ac-
quiring very fast images and sharing them on the Internet by developing different appli-
cations increases the range of opportunities to diagnose diverse pathologies. The aim of
the study: To carry out a bibliographic review on previously exposed topic and share
the experience of the cytogenetics laboratory of the National Center of Medical Genet-
ics in the introduction of smartphones and their use in cytogenetics. Materials and
methods: The web search engine Google Scholar was consulted for the terms
“smartphone”, “medicine”, “diagnosis” and “clinical images”. Pubmed database was al-
so consulted for the same terms. Results: Several articles were retrieved from first
world countries and also from developing countries. The authors proposed to apply
smartphones technologies to make cheaper the dissemination of information for long-
distance consultations. Conclusion: The use of "smartphones™ makes it easier to per-
form tasks at a lower cost than those involving the use of professional equipment that
has been the only option available to researchers within the health sciences until now.
Keywords: smartphone; diagnosis; distance counseling; health services; developing
countries
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Introduction. Modern times have

brought about a gigantic advance in the me-
dia, especially advances in mobile telephony
and the Internet, which can be used to im-
prove communication between specialists in
the health system. Smartphones offer an at-
tractive possibility to solve problems of ac-
cessibility, quality, effectiveness, efficiency
and costs of health care [1].

A growing percentage of citizens in de-
veloping countries have greater purchasing

power for smartphones, which supports the
development of applications for telemedicine.
The use of hardware and software architecture
in smartphones to improve health care is an
emerging issue that allows the implementa-
tion of various technologies associated with
telemedicine on a phone including electrical
impedance tomography, electrocardiography,
fluorescence microscopy and lens-less mi-
croscopy on a chip [2].
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In the latest generation, in addition to
high-resolution cameras, they have advanced
multi-core processors, microchips designed to
handle graphics and innovative operating sys-
tems that provide a portable platform to run
sophisticated medical screening applications
and provide diagnostic services to patients in
their care facilities at a very affordable price
[3]. In dermatology, telephones are currently
used to carry out tele-dermoscopy [4, 5].

Increasingly in the field of cytopatholo-
gy digital images are being used for tele-
technology, online education, clinical consul-
tation, web-based learning, quality assurance
and secondary applications such as image
analysis [6]. The emerging use of mobile
communications and network technology ap-
plications for use by healthcare personnel has
been referred to as mHealth. Its successful
implementation ensures that the right infor-
mation is available in the right place, in the
right way and at the right time. These tech-
nologies are gaining space and could one day
become global [7].

In our country, this branch of technolo-
gy has been developing with more than 5 mil-
lion telephone lines sold and the establish-
ment of a data exchange service through cel-
lular technology with 4G generation. In addi-
tion to the large number of smartphones pur-
chased by medical professionals, either at
home or abroad, which allow them to perform
tasks beyond those expected from a commu-
nication device.

On the other hand, the difficulties for
the purchase and renewal of advanced techno-
logical equipment, designed specifically for
use in assistance/research that allows the cap-
ture and processing of images, makes it very
important to be able to capture images even
when they have a lower quality but with the
possibility of capturing what we want to record
as a record that can be valued among special-
ists and also used in teaching for the prepara-
tion of professionals. The objective is to carry
out a bibliographic review on this previously
exposed topic and the experience of the cyto-
genetics laboratory of the National Center of
Medical Genetics in the introduction of
smartphones for its use in cytogenetics.

Methods. For the search of bibliograph-
ic materials, the Internet academic Google
search site was consulted with the following
terms: "smartphone", "medicine"”, "diagnosis"
and "clinical images", as well as the Pubmed
database. Thirty-six scientific articles were
retrieved and those reporting the use of
smartphones were selected to facilitate the
acquisition of images of diagnostic or educa-
tional value, with or without a coupled micro-
scope, and the assessment of this use in clini-
cal practice. Most of the articles retrieved are
less than a decade old, but some articles just
over a decade old were included because they
show the firsts steps in using smartphones to
record and send various types of data with
diagnostic value for consultation.

Development. The increasing possibil-
ity of remote exchange of massive amounts of
data is changing the way scientists perceive,
study and analyze the world and this is likely
to change the nature of the biological record
in terms of techniques, practices and the rela-
tionships between experts and non-experts

[8].

Rapid improvements in the technical
specifications and cost efficiency of electronic
products have propitiated the emergence of
devices that can be used for high performance
imaging. There are low-cost, high-quality dig-
ital cameras on the market with image sensors
of more than 20 MP [9]. Smartphones also
have sensors of lower quality than the scien-
tific-grade CCDs used in scientific image cap-
ture, but the gap between them has been
shortening with the advance of technology.
With each generation there has been a signifi-
cant improvement in hardware and software
specifications. Cellular integrated cameras, in
particular, have been improved with each new
model. They are potentially capable of taking
high quality photomicrographs from slides
through a microscope [10].

Several studies have addressed the use
of compact digital cameras or cell phone
cameras for biomedical imaging applications.
Common cameras have even been used in im-
aging techniques for fluorescence in a wide
variety of locations, pathological analysis, and
the integrated camera of cell phones has been
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applied with utility in the clinic [9]. Other au-
thors prefer to test the different options on the
market and advise one option or another de-
pending on several tested parameters directly
related to the quality of the image to be stored
[10].

Use of smartphones in studies that
require microscopy. Microscopy is an essen-
tial basic technique used in both pathology
and microbiology for diagnosis and research
work. With the advent of digital imaging, the
role of microscopy has been boosted in the
academic and research fields, as well as in
advising on digital and slide images. Among
the possibilities offered by telemedicine, the
one that arouses most interest is that associat-
ed with microscopy, since it would allow the
diagnosis of very common infections in de-
veloping countries. An example is the identi-
fication of an infection with malaria in coun-
tries where this disease is endemic [1, 2]. The
need to diagnose diseases in resource-limited
conditions is well known and has inspired
many researchers to study the possibilities of
implementing a simple, low-cost microscopy
system based on cameras integrated into mo-
bile phones. Such a system would have the
advantage of being widely spread around the
world through telephone networks and the
possibility of the imaging power of tele-
phones to create portable devices for disease
screening and diagnosis [11]. Options have
even been implemented for the early detection
of cancerous lesions using a device that artic-
ulates with an ordinary digital camera [12].

Several initiatives have previously
shown that smartphones can be used to pho-
tograph through a microscope or be modified
to serve as a microscope [13-18]. Portable
devices have even been developed to be able
to take phase-contrast images by using LED
lights that strike at different angles to create
contrast detectable by the smartphone
camera [5].

The technique used to capture images
through a microscope is known as micropho-
tography and is very useful for documenta-

tion, consultation and teaching. The best im-
ages are obtained using specialized digital
cameras that are mounted on microscopes
where the images obtained are recovered and
processed using a proprietary computer pro-
gram. These systems are very expensive and
are often not available for low resource coun-
tries. Smartphones, on the other hand, have
image capture and processing capabilities and
are widely distributed among clinic profes-
sionals, which considerably reduce initial
costs. A small number of products in the latter
category in both the research and commercial
stages have been evaluated by clinicians, but
all are made exclusively for phones known as
IPhones, which are still very expensive [19].

While webcams produce poor images,
DSLR camera adapters are difficult to use.
However, phones with 8mp on the back cam-
era or higher are capable of taking clear pic-
tures, which can be stored in the phone itself,
transferred to a computer or shared with con-
tacts [20, 21]. Commercially available micro-
scope adapters such as the Magnifi, Skylight,
and Snapzoom adapters can also be used
(Figure 1). Adapters stabilize the picture tak-
ing process through the microscope [10].
Among the options to replace the use of
adapters on the market, which are prohibitive-
ly expensive, several variants have been in-
troduced, including the use of an illumino-
scope, which consists of a piece of some thick
material that surrounds the eyepiece and al-
lows easy adjustment of the distance for fo-
cusing the image, relative smartphone stabili-
zation, and removal of ambient light [3].

On the other hand, taking photomicro-
graphs wusing the camera of hand-held
smartphones is becoming increasingly recog-
nized as a valid technique for obtaining useful
images. This requires a phone with a mini-
mum of 8 MP in its rear camera, an appropri-
ate binocular microscope, good ambient light-
ing and steady hands [21]. The technique was
described by Morrison in 2013 and several
papers have been published on the subject
[22, 23].
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Fig. 1. Selected images of smartphone adapters that can be attached to a microscope.
(@) Magnifi adapter (b) Skylight adapter (c) Snapzoom adapter

Recently, several smartphone adapters
have emerged to allow the user to fix the
phone to the microscope [10]. Elements have
even been introduced that allow the
smartphone to be converted into a portable
device for viewing in bright field, dark field
and also in contrast to a multi-contrast plat-
form that employs LED elements [24].

It has been a constant intention of sev-
eral authors to achieve adapters to fix a
smartphone to a microscope so that this
adapter is cheap and functional from a tech-
nical point of view [25]. In their attempt to
further lower the costs of imaging through
mobile phones, suggestions have emerged for
the handcrafted production of phone adapters
that allow images to be taken without much
manual skill on the part of the analyst [26]. It
has even been suggested that they have been
used for semen quality studies to diagnose
male infertility at home, using a device with a
microchip to which the sample is added and
then connected to the telephone, which facili-
tates another type of study for which micros-
copy and other highly expensive resources are
necessary [27].

The emerging market for technology as-
sociated with mobile telephony and its use in

the health sector is expanding rapidly and is
connecting even the most remote areas of the
world. The distribution of diagnostic images
on the telephone network for knowledge shar-
ing, feedback and quality control is a logical
innovation [1].

Application of mobile technology in
the Clinical Cytogenetics Laboratory. In
the Cytogenetics laboratory of the National
Center of Medical Genetics in Havana, the
smartphone has been used as a way to be able
to quickly register an image of interest, as
long as its purpose is not the publication of a
case report and even this exception can be ig-
nored if the image allows the identification
beyond the doubt of the identified health
problem. For this purpose, different models of
telephone have been used, which, depending
on their technical characteristics, allow a het-
erogeneous image quality (Figure 2).

Recently, in our lab, valuable images
has been captured through the eyepiece with a
mobile phone for educational purposes
(Figure 3 and 4) resulting in a very reliable
option when the specialist lacks of a camera
attached to a microscope (Figure 5).
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Fig. 2. Two microphotographs taken at the Cytogenetics Laboratory of the National Center
of Medical Genetics of Cuba. On the left (1) a metaphase cell captured with an Alcatel Flint 5054°
phone using the maximum zoom. On the right (2) another metaphase cell captured with
a Samsung Galaxy Note 9 phone using 3.5x zoom

Fig. 3. Researcher capturing an image with a smartphone through the eyepiece of a microscope
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Fig. 5. Identification of chromosomes 2 in a preparation by the M-FISH method
in the Cytogenetics Laboratory

Cuba has a national network dedicated
to genetic medicine whose leading centre is
the National Centre of Medical Genetics. The
cytogenetics laboratory of this institution is a
national reference laboratory [28], where sev-

eral generations of cytogeneticists from Cuba
and different Latin American countries have
been trained. This circumstance has caused
this laboratory and its specialists to be regu-
larly consulted for the exchange of technical
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and diagnostic opinions. Mobile telephony
has played a very efficient role in this process,
mainly by sending images taken directly from
the microscope with the phone camera.

Below we show the images taken in
other laboratories and which have been sent
for consultation with our cytogenetic special-
ists (Figure 6).

Fig. 6. Image received by our Iaf)oratory from a genetic specialist of another institution where
an addition to the short arm of chromosome 10 is suspected. Marked by an arrow

Conclusions. The elements generally
used to take images of scientific value are
highly expensive, but other components can
be obtained that allow photo and video to be
taken in low-cost cameras within the reach of
the public [29]. With the costs of medical ser-
vices increasing throughout the world, there is
a need to push for reducing the costs and
complexity of medical devices. In addition,
with a growing demand for high standards of
care in regions where the medical infrastruc-
ture is below the level found in developed
countries, the development of portable devic-
es that can transmit relevant information to
experts located over long distances is likely to
have a quantitative and qualitative impact.

In cytogenetics, photomicrographs pro-
vide a mean of sharing information obtained
from a slide for consultation, education, doc-
umentation and publication. Traditional image
acquisition usually involves the use of units
with a permanent camera integrated into a mi-
croscope, a computer and often a proprietary
software for capturing and processing.
Meanwhile, a novel approach to digital cap-
ture of microscopic images takes advantage of
the development of smartphones placed over
the eyepiece of microscopes.
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Abstract

Background: Autism is a common psychiatric disorder in children. Since autism is a
multifactorial disease, the genetic predisposition plays a significant role in the patho-
genesis. However, numerous studies focused on genomic abnormalities in autism are
unable to provide reproducible information about pathogenic processes causing this
devastating disorder. The aim of the study: Theidentification of candidate genes by bi-
oinformatic analysis of recurrent copy number variations (CNV) (5p15.33 duplications)
revealed by molecular karyotyping in a clinical cohort. Materials and methods: Mo-
lecular karyotyping of 296 children with idiopathic autism, intellectual disability was
performed by SNP-array. Bioinformatic analysis was made using an original algorithm.
Results: Molecular karyotyping genome-wide analysis revealed 3 cases of 5p15.33 du-
plications. Bioinformatic analysis identified a candidate gene TPPP for brain dysfunc-
tion. TPPP is highly expressed in the brain; the gene encodes a protein catalyzing tubu-
lin polymerization, which is important for oligodendrocytes myelination. Interactome
analysis was performed to identify pathogenic processes associated with CNV involving
TPPP. Expanded TPPP interactome network encompasses 37 proteins, 19 of which are
associated with the synaptic plasticity and axonal guidance involved in the normal de-
velopment and functioning of the brain. Changes in these processes may lead to autism
and intellectual disability. Interestingly, clinical genetic databases have not previously
associated this gene with a disease condition. Conclusion: Bioinformatic analysis of
5p15.33 CNV allowed us to show that TPPP is a candidate gene for alterations to the
development and functioning of the brain. Accordingly, possible disease mechanisms

! This article has been partially communicated at the congress dedicated to the memory of Prof. Yuri Yurov
(Medical genomics: multidisciplinary aspects) held in St. Petersburg (26-29 March 2019).
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leading to the development of autism with intellectual disability have been proposed.
Since data on candidate processes is useful for personalized treatment, we conclude that
molecular karyotyping complemented by our original in silico analysis of epigenome,
proteome and metabolome is to become an important component for basic and applied

research in psychiatric genetics.

Keywords: copy number variants; chromosome 5; bioinformatics; molecular karyotyp-

ing; TPPP; autism; intellectual disability

For citation: Vasin KS, Vorsanova SG, Kurinnaia OS, et al. Bioinformatic analysis of
microduplications at 5p15.33: identification of TPPP as a candidate gene for autism and
intellectual disability.Research Results in Biomedicine. 2020;6(4):466-475. DOI:

10.18413/2658-6533-2020-6-4-0-3

Introduction. Autism spectrum disor-
ders and intellectual disability are common in
children and adolescents. Average incidence
of autism varies from 1 to 10 cases per 1000
individuals around the world [1, 2]. The main
symptoms of autism include speech and
communication abnormalities, impaired social
adaptation, motor function alterations, and
stereotypies. Autism research shows that ge-
netic predisposition plays a significant role in
the etiology [3]. Autism may be associated
with large chromosomal aberrations (2-10%),
copy number variations (CNV) (5-15%) [3-5],
and single-gene mutations (5-10%) [4]. In to-
tal, genomic pathology affects no less than
25-35% of patients with autistic disorders.
However, focusing on autism predisposition
genes is limited to expanding the list of can-
didates. Available data indicate high hetero-
geneity and low penetrance of mutations as-
sociated with this disease. Moreover, there are
speculations about reducing autism risks by
variations in a number of genes. Apparently,
autism is not associated with single genes, but
with a variety of molecular and cellular pro-
cesses [3, 6, 7]. Determining the mechanism
underlying the pathogenesis of autism repre-
sents an important area of biological psychia-
try and medical genetics. Consequently, bio-
informatic analysis of genomic variations in
individuals with autism and/or intellectual
disability to uncover altered molecular and
cellular processes is a significant step forward
for unraveling mechanisms of the disease and
providing the evidence-based therapeutic op-
portunities.

Aim of the study. Here, we have at-

tempted to characterize microduplications
(large CNV) affecting chromosome 5p15.33
by a bioinformatics analysis of molecular
karyotyping data.

Materials and methods. Among 296
children with autism, intellectual disability
and congenital malformations/developmental
delays (age: 2-13 years (average age: 5.5
years); sex ratio: 128/168 (females/males) or
1/1.3), three individuals have been found to
demonstrate CNV manifesting as duplications
at 5p15.33. Duplications encompassed same
genomic loci in three children with autism
and intellectual disability. All three children
had been diagnosed to have autism, intellec-
tual disability and developmental delays. Mo-
lecular karyotyping using Affymetrix Cy-
toScan HD Arrays platform has been per-
formed with an average resolution of ~1000
bp. In silico analysis of the phenotype out-
come has been performed using original bio-
informatic techniques allowing modulating
consequences of genome imbalances at tran-
scriptome, proteome and metabolome levels.
The technique has been previously described
in details [8-11].

Results and discussion. Clinically, all
three children demonstrated an idiopathic au-
tism assessed by the Child Autism Rating
Scale (CARS) and intellectual disability. In
addition to autistic traits, two children had
congenital anomalies. The first patient had a
hydrocephalic shape of the skull, lowered
outer corners of palpebral fissures. The se-
cond had severe microcephaly, a triangular
face, wide distal finger phalanges, protruding
auricles, a flat bridge of the nose, skin rashes
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and corpus callosum hypoplasia. The third
child demonstrated exclusively wavy hair,
which was not observed in other members of
his family.

The first patient exhibited 5p15.33 du-
plication (genomic location: 448542-676847,
size: 228305 bp) affecting 7 genes: EXOCS,
PP7080, SLC9A3, MIR4456, LOC100996325,
CEP72, TPPP. The second patient demon-
strated 5p15.33 duplication (genomic loca-
tion: 448542-819920), size 371378 bp) affect-
ing 8 genes: EXOC3, PP7080, SLCO9A3,

MIR4456, LOC100996325, CEP72, TPPP,
ZDHHCL11. The third patient showed 5p15.33
duplication (genomic location: 448542-
1175479, size: 726937 bp) affecting 14 genes:
EXOC3, PP7080, SLC9A3, MIR4456,
LOC100996325, CEP72, TPPP, ZDHHC11,
BRD9, TRIP13, MIR4635, NKD2, SLC12A7,
LOC100506688. Further characteristics of the
duplications are given in Figure 1 and Table
1. No other detectable CNV have been associ-
ated with the phenotypic features in these
children.

[chrs 015,33 [

2
3
Scale 208 kb} { haig9
chrS: See,ee8| 608, 08| 780, 000| 900, 00| 1,000, 000| 1,108, 008|
UCSC Genes (RefSeq, GenBank, CCDS, Rfam, TRNAS & Comparative Genomics)
EXOC3 4  MIR4456 CEP72 bt ZDHHC11 i+~4a BROS MMl LOC100S86685 §4 MIR4635 ) BCAZ246{{1
FLJBB1ST " LOC1 89996325 kd  TPPF s+ ZDHHC1 1 m-—44H~HiH HKD2 -1
AKB23175 1 CEP72 ZDHHC11 w4 NKD2
FF7058 1 TFFF ZOHHC11 i sLc12A7 HH-IHH—
FFP78508 ] ERDS na-sm
SLCOA3 - BRDD wa-isibi
SLCOAZ [ TR BRD9 HHHI
BCA13521 ) BRD9 HHHH
BRD9 HHM
ERDI HH
EBROY i
TRIF13 HH

TRIP13 {HHH

OMIM Genes - Dark Green Can Be Disease-causing

182307 ta IINEEGEGE

6048?9|

Fig. 1. Duplications at chromosome 5p5p15.33 detected in three cases of autism and intellectual
disability (https://genome.ucsc.edu GRCH37/hg19)

Table 1
5p15.33 duplications: localization, size and genes
Localization Size Genes
Ne
Chromosomal Genomic
1 5p15.33 448542-676847 | 228305 EXOC3, PP7080, SLC9A3, MIR4456,
LOC100996325, CEP72, TPPP
2 5p15.33 448542-819920 | 371378 EXOC3, PP7080, SLC9A3, MIR4456,
LOC100996325, CEP72, TPPP, ZDHHC11
3 5p15.33 448542-1175479 | 726937 EXOC3, PP7080, SLC9A3, MIR4456,
LOC100996325, CEP72, TPPP, ZDHHC11, BRDY,
TRIP13, MIR4635, NKD2, SLC12A7,
LOC100506688

Regardless of differences in length of
duplications and the number of affected
genes, the overlapping region exists. It is im-
portant to note that distal breakpoint is the

same in all three cases. Since
CNV/duplications result from alterations to
recombination, replication, and DNA repair in
specific genomic loci [12, 13], one can sug-
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gest a recombination hotspot localized at mation for prioritizing candidate

5p15.33.

Previously, essential genetic process-
es/changes mediating brain diseases were de-
fined as those occurring directly in cells of the
diseased brain [14, 15]. Therefore, in silico
gene expression analysis may provide infor-

genes/processes for brain dysfunction [9]. Our
analysis has demonstrated that TPPP has the
highest expression in the brain as to remain-
ing duplicated genes. Moreover, the relative
expression is increased in almost all analyzed
areas of the brain (Fig. 2).

40.00
35.00 B Cerebellum
30.00 W Thalamus
25.00 i Fetal brain
B Hypothalamus
20.00 B Prefrontal cortex
15.00 B amygdala
10.00- B Whole brain
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" d_}
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Fig. 2. Expression profiles of duplicated genes in various brain areas (http://biogps.org [35])

The first duplication affected exons 3
and 4 of TPPP, which encode phosphorylated
protein domains, which are involved in the
regulation of the protein activity. In the se-
cond and third cases, TPPP is completely du-
plicated. The gene has 4 exons and encodes a
protein catalyzing the polymerization of tubu-
lin, a component of microtubules. Microtu-
bules are essential components of cellular
processes, such as intracellular transport and
cell division (chromosomal disjunction in mi-
tosis and meiosis). In addition, microtubules
play a role in myelination of oligodendrocytes
[16, 17]. Previously, possible roles of TPPP
in the development of neuropsychiatric disor-
ders in children have been suggested [9]. Tak-
ing these data into account, TPPP has been
associated with autism and intellectual disa-
bility.

To gain further insights into mecha-
nisms of phenotypic outcomes of the duplica-
tions, an interactome analysis was carried out.
As a result, TPPP was found to interact with 7

proteins: SCNA, GAPDH, CDK5, CDK5R1,

TMED3, LIMK1, ROCK1 (Fig. 3). These are

involved in cell cycle regulation, metabolism,

and development of the nervous system. Fig-
ure 3 shows TPPP interactome.

To describe ontologies associated with
alterations to the interactome due to TPPP
duplications, a brief overview of proteins in-
volved in this network is given.

— SNCA (alpha-synuclein) protein belongs to
the synuclein family. SNCA expression is
high in brain cells. Alpha-synuclein is as-
sociated with the membrane of vesicles in
neurons. The protein is involved in the
control of the transport to presynaptic
membrane. SNCA is associated with Park-
inson's disease [18].

— GAPDH (glyceraldehyde-3-phosphate de-
hydrogenase) is an enzyme required for
oxidative phosphorylation. It is involved in
the nitrosylation of nuclear proteins and
regulation of mRNA stability, as well [19].
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Fig. 3. TPPP protein interactome generated using STRING [36]

— Cyclin-dependent kinase 5 (CDK5) — un-
like other members of the cyclin-dependent
kinase family the protein does not directly
regulates of cell cycle. Instead, CDKS5 is
associated with synaptic plasticity and neu-
ronal migration. This enzyme phosphory-
lates proteins. The phosphorylation is in-
volved in regulation of cytoskeleton, endo-
cytosis, exocytosis, and apoptosis. CDK5
expression is increased in postmitotic cells
of the central nervous system [20].

— CDKB5R1 (p35) is a neuron-specific activa-
tor of the cyclin-dependent kinase CDK5
by calpain-based proteolytic cleavage of
p35 to form the p25 form. CDK5-p25
complexes cause changes in kinase struc-
ture and activity [21].

— TMED3 (transmembrane protein p24 con-
taining domain 3) is encoded by TMED3, a
gene, which is not indexed in the OMIM
database [22].

—LIMK1 regulates actin remodeling by
phosphorylating cophilin and converting it
into an inactive form. This rearranges den-
drite spines and axon modifications to
form synaptic plasticity [23].

— ROCKT1 (serine/threonine kinase) is a Rho-
associated kinase activated by binding be-
tween Rho and guanosine triphosphate
(GTP). This protein is involved in biopro-
cesses mediated by modification of the ac-
tin cytoskeleton and formation of actomyo-

sin complexes [24].

Apparently, LIMK1 and ROCKL1 are
involved in pathways of axonal guidance and
cytoskeleton regulation. These pathways play
a key role in the formation and functioning of
the nervous system [25, 26]. The improper
regulation causes a decrease in the viability
and functional activity of cells, and leads to
genomic (chromosomal) instability, which is
an element of pathogenic cascades in a wide
spectrum of brain diseases [27-29]. Interac-
tome analysis shows that TPPP is involved in
brain development and functioning. There-
fore, TPPP copy number changes leading to
altered gene dosage may have negative effects
on neurodevelopmental diseases (i.e. autism
and intellectual disability).

Expanded interactome analysis was car-
ried out to highlight ontologies or candidate
processes for neurodevelopmental abnormali-
ties associated with 5p15.33 duplications. As
a result, 37 proteins were found to interact
with TPPP: CDK5R1, GAPDH, SNCA,
LIMK1, TMED3, ROCK1, CDK5, RHOA,
CCND2, CABLES1, UBC, FYN, ENO1,
MAPT, SNCAIP, PARK2, SLC6AS3,
CDK5R2, NDEL1, PPP1R1B, RAC1, APP,
CDC42, MSN, CSNK2A1l, RND3, PGK2,
HSPA4, RPL13A, PARK7, CCNB1, LRRK2,
CDKN1B, DPYSL2, AMPH, MYH14,
RHOC (Fig. 4).
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Fig. 4. Expanded TPPP interactome generated using STRING (for more details, see https://string-
db.org [36]) and selected ontologies or candidate processes marked by colored semitransparent
shapes (asterisks indicate proteins involved in the pathways to neurodegenerative diseases)

According to the largest ontologies, pro-
teins were clustered as follows: proteins asso-
ciated with the glycolysis enzymes, structural
and functional proteins of synaptic connec-
tions, proteins involved in actin polymeriza-
tion and axonal guidance; proteins regulating
cell cycle proliferation and cell differentiation
(Fig. 4). It should be taken into account that
proteins may be simultaneously involved in
several processes. Consequently, we have
clustered proteins according to ontologies rel-
evant to brain development and functioning.
The proteins of synaptic plasticity (I) and ax-

onal guidance (Il) are of the interest in the
context of brain dysfunction. The first group
includes APP, SLC6A3, PPP1R1B, TMEDS3,
SNCA, AMPH, and the second group includes
CDKN1B, CDK5R1, CDK5R2, LIMK1,
DPYSL2, CDK5, NDEL1, MYH14, RND3,
MAPT, CABLES1, MSN, ROCKZ1. According
to the literature, a large number of autism-
associated genes encode proteins involved in
synaptic plasticity [30]. Axonal guidance is a
key mechanism for the development of brain
structures during brain development. Genes
ontologically associated with axonal guidance
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are occasionally mutated in autism and intel-
lectual disability [31-34]. It should be noted
that 12 out of 37 proteins of the expanded
TPPP interactome (GAPDH, HSPA4,
PARK?7, PARK2, LRRK2, CDK5R2, MAPT,
CDKS5, APP, SNCA, SLC6A3, PPP1R1B) are
elements of the neurodegeneration pathway
(Fig. 4, marked with asterisks).

Conclusion. We report on an in silico
analysis of functional consequences of
5p15.33 microduplications in 3 children with
autism and intellectual disability. Using an
original in silico technology modulating phe-
notypic outcomes of CNV (CNV prioritiza-
tion) at transcriptome, proteome and metabo-
lome levels, we have found that TPPP is a
candidate gene for autism with intellectual
disability. Additionally, we have been able to
propose a number of candidate processes for
neurodevelopmental abnormalities in individ-
uals with 5p15.33 duplications encompassing
TPPP. These data are intrinsically useful for
forthcoming efforts in developing personal-
ized therapeutic strategies for neurodevelop-
mental  diseases mediated by CNV.
Knowledge about consequences of genomic
variations generated by identifying candidate
processes based on in silico analysis of tran-
scriptome, proteome and metabolome is an
important tool for basic and diagnostic ge-
nome research.
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HUccaenoBanme accoumanui TpexX moauMoppHbIX
BAPHAHTOB reHa riayraTuoHcuHTasbl (GSS)
C PMCKOM Pa3BUTHS MIEMHUYECKOT0 HHCYJIbTA

10.A. Bouaposa

BbrokeTHOC MeTUIIMHCKOE yupekaeHne «Kypckas o01acTHas KIMHUYECKas: OOJIbHHIIAY,
yi. Cymckas, a. 45a, r. Kypck, 305007, Poccuiickas ®@enepauus
Aemop ons nepenucku: FO.A. bouaposa (y_u_l_i_a_03@mail.ru)

Pe3ome

AKTYaJIbHOCTB: XOPOUIO U3BECTHO, YTO MOJIUMOP(PHU3MbI F€HOB (PEPMEHTOB aHTHOKCH-
JAHTHOW CUCTEMBI BHOCST CYIIECTBEHHBIN BKJIA]] B MPEIPACIOI0KEHHOCTD K HIIIEMHY e-
ckomy uHCynsTy (M) 1 BOusioT Ha TsKecTh ero npossieHuil. Ileap ucciienoBanus:
Lenpr0 HACTOSIIErO HMCCIEIOBAHUS OBUIO M3YYEHHE aCCOLUMAIMH OJHOHYKICOTHUTHBIX
noumopdusmoB (SNP) rs13041792, rs1801310 u rs6088660 reHa riryTaTHOHCHHTA3bI
(GSS), koTOpHIii BOBIICUYEH B MEPBBI Tanm OMOCHHTE3a IIIYyTaATHOHA — OJHOTO U3 BaX-
HEHIINX HU3KOMOJIEKYJISIPHBIX aHTUOKCUAAHTOB. MaTepuaibl M MeToabl: Martepua-
JIOM Ui MccienoBanus nocmyxuian oopasusl JJHK 1288 HepoacTBEHHBIX WHIMBHIIOB
cnaBstHCKoro mpoucxoxaeHus (600 nmarmuenToB ¢ auarnozoM MM n 688 oTHOCHTENHEHO
3I0OPOBBIX MHIMBUAOB). ['eHOoTHIIMpOBaHME MOIMMOPGHBIX BapuaHToB reHa GSS ocy-
IIECTBIISIOCH C HMCIOJB30BaHUEM CHCTEMBbI TeHeThdeckoro aHanmm3a MassARRAY-4.
OyukuroHanbHOe aHHOTHpOoBaHHEe SNPS MpoBOAUIOCH ¢ MCHONB30BAHUEM PA3IUYHBIX
OHJIAlH-UHCTPYMEHTOB U 0a3 JaHHbIX. Pe3yabTarbl: YCTaHOBJIEHO, YTO T'€HOTHUII
G/Ars1801310 accouuupoBacst ¢ MOBBIIICHHBIM PUCKOM Pa3BUTHUSI HIIEMHYECKOTO HH-
cynbpTa He3aBucuMo oT Bo3pacta (OR=1,42 95%CI1,13-1,77, P=0,002). Anaim3 acco-
MUY, CTPAaTU(UIIMPOBAHHBIN MO TIOY, MOKa3all, YTO JTaHHBIM TeHOTHIOBLT aCCOIUU-
pOBaH C TMOBBIMIEHHBIM puckoM pa3Butus WU uckmountensro y myxunH (OR=1,55
95%Cl1,15-2,10, P=0,004). Taxxe Obuio ycranoieHo, 4to SNPrs6088660 rena GSS
aCCOIIMHMPOBAJICS C TOBBIIICHHBIM PUCKOM Pa3BUTHS HIIEMHYECKOTO MHCYJIbTA Y KEH-
mmH  (OR=1,41 95%CI1,09-2,83, P=0,008). Yacrteiii rammotun 1s13041792G-
rs1801310G-rs6088660T (OR=1,38 95%CI1,03-1,83P=0,029) u penkuii TaruIOTHII
rs13041792A-rs1801310A-rs6088660C (OR=9,78 95%CI1,15-83,34P=0,037) Obutn
ACCOITMUPOBAHBI C MOBBIIICHHBIM PUCKOM Pa3BUTHUSI HIIEMUYECKOTO MHCYIIhTA y KEH-
muH. YcraHoBieHo, yTo reHotun G/A SNP rs1801310 mposBnser cBoe BIUsSHHME Ha
puck pasputus UM y MyX9uH He3aBHCHMO OT (haKTopa pHcKa KYpeHHs, TOT/Ia KakK y
KEHIIUH He3aBUCUMO OT TeHOTHNOB SNP rs6088660 kypeHHe yBeIHMUMBaIO PUCK pa3-
BUTHA Oone3Hu. 3akiawuenue: buonHdopmarnyeckuil aHanu3 Mokaszaj, 4YTO TpaH-
CKPHUIMIIMOHHAs aKTUBHOCTh reHa GSS MOXeT 3aBUCETh OT MCCIEAOBAHHBIX alIEIbHBIX
BapHaHTOB B CBSI3M C TEM, YTO OHH TPEJICTABISIOT COOON MUIIICHU ISl PETYJISIIHH K C-
MpecCUy TEeHa TMOCPEACTBOM MOIU(MUKAINMKA THUCTOHOB, & TaKkKe TPAHCKPHUIIIMOHHBIX
(aKkTOpOB B Pa3IMYHBIX TKAHIX, B TOM YHCJIE TKAHSX, HMCIOIINUX MMaTO(PU3NOIOTHYIe-
CKO€ 3HaYCHUE /ISl Pa3BUTHUS UIIEMUYECKOTO UHCYIbTA.
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In the glutathione synthase (GSS) gene with
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Abstract

Background: It is well known that gene polymorphisms of antioxidant defense en-
zymes contribute to the ischemic stroke (1S) predisposition and affect the severity of its
manifestations. The aim of the study: The aim of this study was to investigate the as-
sociation of single nucleotide polymorphisms (SNPs) of rs13041792, rs1801310 and
rs6088660 of the glutathione synthase gene (GSS), involved in the first stage of gluta-
thione biosynthesis, one of the most important low molecular weight antioxidants. Ma-
terials and methods: DNA samples from 1288 unrelated individuals of Slavic origin
(600 patients with a diagnosis of IS and 688 healthy subjects) were included in the
study. Genotyping of GSS gene polymorphisms was done using the MassARRAY-4
system. Functional annotation of SNPs was performed using various online bioinfor-
matic tools. Results: It was found that the G/A rs1801310 genotype was associated with
an increased risk of ischemic stroke, regardless of age (OR=1.42 95%Cl 1.13-1.77,
P=0.002). Association analysis stratified by sex showed that this genotype was associat-
ed with an increased risk of IS exclusively in men (OR=1.55 95%CI 1.15-2.10,
P=0.004). It was also found that SNP rs6088660 of the GSS gene was associated with
the risk of ischemic stroke in women (OR=1.41 95%CI 1.09-2.83, P=0.008). The fre-
quent haplotype rs13041792G-rs1801310G-rs6088660T (OR=1.38 95%CI 1.03-1.83)
and the rare haplotype rs13041792A-rs1801310A-rs6088660C (OR=9.78 95%CI 1.15-
83.34) were associated with the disease in women. The G/A SNP rs1801310 genotype
showed an association with IS risk in men regardless of their smoking status which in-
fluenced the disease risk in women, regardless of the rs6088660 genotypes. Conclu-
sion: Bioinformatic analysis showed that transcriptional activity of the GSS gene may
depend on the studied polymorphisms due to the fact that they represent the targets for
regulation of gene expression by histone modifications and binding transcription factors
in a tissue specific manner, including the tissues involved into of ischemic stroke patho-

physiology.
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Beenenne. Cocynucteie 3a00ieBaHuUs
MO3ra BMECT€ C HWIIEMHYECKOH OOJIe3HbBIO
cepAlla U TUIEPTOHHEH 3aHUMAIOT JIHIUPYIO-
1IUe MO3UIUU B CTPYKType 3a00JIeBa€MOCTH,
MPUYMH CMEPTHOCTU M MHBAJIUAM3AINH Hace-
JICHUS] IKOHOMUYECKH Pa3BUTHIX CTPaH MHPA,
B ToM uucie u Poccuiickoit ®@enepanuu [1].
Haubonee pacnpoctpaneHHo# (hopMoii cocy-
IUCTBIX 3a00JIeBaHUN MO3Ta SIBISETCS HIlIe-
mudeckuii uncyisT (M), pazButue KoToporo
B OOJIBIIMHCTBE CJIy4yaeB CBS3aHO C aTepo-
CKJIEPO30M M arepoTpomO030M 1epedpaib-
HBIX COCYIOB ¢ (OpPMHUPOBAHHMEM oOuara HWH-
¢dapkra B TONOBHOM MoO3re. [loHmManue
STHOJIOTUM M MOJIKYJISIPHBIX MEXaHH3MOB
pasBUTH LEPeOPOBACKYIISIPHOW MATOJIOTHH
OTKpBIBAET MEPCIEKTUBBI U Pa3padOTKH
0osee 2((HEeKTHBHBIX CPEJICTB U MOIXOIO0B K
npodunakTUKe W JIEUYEHUIO0 JAaHHOTO Kiacca
COLIMAJIbHO 3HAYUMBIX OOJI€3HEH.

W3BecTHO, UTO MIIEMUYECKHI HHCYIBT
MPEACTABISIET CO00M MyJIbTH(HAKTOPHUATIEHOE
MOJIMTeHHOE 3a00JieBaHKe, pa3BUTHE KOTOPO-
rO OMpeiessieTCss B3aMMOJACHCTBHEM TE€HETH-
4eckux u cpenoBbix (aktopoB. Ha cero-
JHSIIHUHN JI€Hb YCTAHOBJICH IIMPOKHUH CIIEKTP
TeHOB, TONUMOpP(GHBIE BapUAHTBl KOTOPBIX
CBSI3aHBI C PA3IMYHBIMH 3BEHBSIMHU IATOTCHE-
3a U KIMHUYECKOTO TEYEHHS HIIEMUYECKOTO
uHCynbTa [2]. OOHUM M3 TATOTC€HETHYECKH
3HAYUMBIX MOJEKYISPHBIX MEXaHH3MOB IIe-
peOpOBACKYIAPHON  MATOJOTUU  SIBIISTFOTCS
HapylIeHUs B CHCTEME peIOKC-TOMEOCTasa,
MPOBOASAIINAE K (POPMHUPOBAHUIO OKHUCIUTEIb-
HBIX TOBPEXJIEHUH CTEHOK IepeOpatbHBIX
COCYJIOB, CITIOCOOCTBYSI Pa3BUTHIO B HUX are-
pockiiepo3a U Tpom003a, a TaKKe UTPAOIINe
KITIOYEBYIO POJIb B 00pa30BaHUU 30HBI HEKPO-
32 W BOCHAJICHUS B HIIEMH3UPOBAHHOM
ydacTke rosioBHoro mo3ra npu MU [3, 4, 5].
OKUCIAUTENBHBIA CTPECC — MATOJOTHYECKHIA
IpolLecc, pa3BUBaoIIuiics Ha ¢oHe aucOa-

JaHCa B CHCTEME pEIOKC-TOMEOCTas3a, CBS-
3aHHOTO C HM30BITOYHOM NPOAYKIMEW aKTHUB-
HBIX (OPM KHUCIOPOAA U HEIOCTATOYHBIM HX
00e3BpeKMUBAHUEM BCIEACTBHE HAPYIICHHUA
¢GbyHKIIMOHUPOBaHMS (PEpPMEHTOB MPO U AHTH-
OKCUJaHTHOTO neictBus [6, 7]. IlpoBenen-
Hbl€ TEHETHKO-3MUJAEMUOIIOTMYECKUEe HCClie-
JIOBaHUSI TPOJIEMOHCTPUPOBAIHU, YTO TIOJHU-
Mop(HbIE BapuaHThl T€HOB (DEPMEHTOB aHTHU-
OKCHJIJAHTHOM CHCTEMBI MOTYT BHOCHUTH OIIY-
TUMBIM BKJIaJ B JACTEPMHUHAIMIO MPEIpacro-
JIO)KEHHOCTU K MIIEMHUYECKOMY WHCYIBTY |8,
9, 10].

Benyuiyto posiib B CUCTEME aHTHOKCH-
JAHTHOM 3aIIUTHI KJIETOK OT OKUCIUTEIHHOTO
MOBPEXKICHHUS UTPAET META0OIU3M TIIyTaTHO-
Ha. ['myratuon mpezacrapiser co00il BHYTpH-
U BHEKJIETOYHBIM aHTUOKCUAAHT, KOTOPBIA B
LEHTPAJIbHOW HEPBHOIM CHUCTEME HTpaeT poJib
OCHOBHOT'O MEAMATOpa 3alllUThl MO3ra OT €ro
OKHCIUTENBHOrO noBpexaeHud [11]. B gact-
HOCTH, TJyTaTHOH TIPEIOTBpaIlaeT THOENb
KJIETOK BO BpeMs HIIEMHU3allMd MO3ra,
yMeHbIlasg 30Hy Hekposa [12, 13]. Boeicokas
BHYTPHUKJIETOUHAsT KOHUEHTpalusi TIyTaTuo-
Ha, HeoOxoxumas Juisi oOecnedyeHus OITH-
MaJIbHOM aHTHMOKCHJIAHTHOM 3allUThl TKaHEH
Mo3ra obecrnieunBaercsi (PyHKIMOHUPOBAHUEM
(hepMeHTOB, KaTATU3UPYIOIINH 1eTblid Kacka-
Ja peakuuii OMocHHTe3a M Karaboim3Ma Ka-
Tabonu3M riyratuoHa. depmeHTOM, OCY-
HIECTBISIONIMM TEPBBIA 3Tam OMOCHMHTE3a
[JIyTaTHOHa, a UMEHHO peakuun ATO-
3aBUCUMOTO IIpEBpAIICHUS ramma-L-
rIIyTaMui-L-1ucTenHa B BOCCTAaHOBJICHHBIH
riryratnoH (GSH), sBiseTcsl riIyTaTHOHCHH-
ta3a (GSS), reH KoToporo B JOCTAaTOYHOM KO-
JIUYECTBE OKCIPECCUPYETCS B apTepusix |
Pa3MUYHBIX OTeNlaX TOJIOBHOTO MO3Ta (JJaHHBIE
noptaioB BioGPS, http://biogps.org u GTEX
https://www.gtexportal.org).
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Takum o0pazom, monumopdHBIE Bapu-
anTel reHa GSS mpencTaBiIAOT cCOOOM TpH-
BJICKATEJNbHBIH ~ OOBEKT JUIsi  T'€HETHUKO-
aCCOLMATUBHBIX HCCIIEJIOBAHUNA COCYAMCTHIX
3a00JieBaHUN MO3ra, B YaCTHOCTU HIIEMUYe-
CKOT0 MHCYJbTa. B TO ke camoe BpeMsl, B MU-
pe 10 HACTOSIIEr0 BPEMEHU HE NPOBOIUIOCH
HCCJIEIOBAaHUM 110 MOMCKY acCOLMALUN MOJIU-
MopdubIXx BapuanToB TeHa GSS ¢ puckom
pa3BUTHS NLIIEMHUYECKOTIO UHCYIIbTA.

Iean uccaenoBanus. 3ydenne acco-
LUAlUU TPeX 4YacTblX OJHOHYKJIEOTUIHBIX
MOJIUMOP(HHU3MOB (SNP) rs13041792,
rs1801310 u rs6088660 rena riayraTHOHCHH-
Ta3bIC PUCKOM pa3BUTHUS HUIEMHYECKOIO
UHCYJIbTA.

Marepuanbl M MeTOAbI HCCJIEI0BA-
HusA. MarepuanoM U1 HCClIeOBaHUS IIO-
ciyxuiia Beibopka 1288 HEepoICTBEHHBIX HH-
JIUBUIOB CIABSHCKOTO TPOUCXOXKICHUS —
ypoxxeHues LlenTpanbhoii Poccumn (mpeumy-
IIECTBEHHO pycCKux xwureneit Kypckoit obma-
cti). OcHoBHas rpynna Bkirodana 600 601b-
HBIX C HIIEMHYECKMM MHCYJIbTOM. JlHarxos
NN ycranaBnuBaics KBaTu(UIMPOBAHHBIMU
HEBPOJIOTAaMU HAa OCHOBAHUHU JIAaHHBIX KIIMHU-
4ecKOro OOCJIeOBaHHUS U PE3YJIbTaTOB KOM-
MBIOTEPHOM M MAarHUTHO-PE30HAHCHOM TOMO-
rpaduu romoBHoro wmosra. KoHTpoabHas
rpynna BkJIro4ana 688 OTHOCHUTENBHO 310PO-
BbIX OOPOBOJIBIEB 0€3 KIMHUYECKUX MPOSB-
JIEHUI CEepeYHOCOCYAUCTBIX M JPYTUX Xpo-
HU4Yeckux 3aboneBanuii. COOp KIMHUYECKOTO
n OHOJIOTMYECKOT0 MaTepHalloB OCYIIECTB-
JIAJICST B HEBPOJIOTMYECKUX OTAENIeHUsIX bMY
«Kypckasg oOnactHas KiIMHUYEcKas OOJbHU-
na» 1 ObY3 «Kypckast ropoackas KIMHHYE-
cKkasi 0OJbHMIIA CKOPOH MEIUIIMHCKONW MOMO-
um» B niepuon ¢ 2007 mo 2017 rr. B pamkax
BBITIOJTHEHUS T€HETUKO-3ITUAEMHOIOIMUYECKUX
UCCIIEIOBAaHUM pa3IMUHBIX MYJIbTH(PAKTOPHU-
anpHbIX 3a0oneBanuii [14-20]. Bee nanmen-
Thl Janu JOOPOBOJIBHOE MHCBMEHHOE COTIJIa-
chue Ha ydactue B uccienoBanus. [Iporokon
UCCIeIOBaHMs 0J100peH PETrHOHATbHBIM 3THU-
yeckuM kKomHuTeToM Kypckoro rocynapcTBeH-
HOTO MEIUIMHCKOTO YHHUBEpPCUTETA (IPOTO-
kol Ne 4 ot 14.04.2014).

I'enomuyro JIHK Bwimensuiin crangapt-
HBIM  METOJ0OM  (PeHOJIBHO-XJIOPO(hOpMHOI
AKCTPAKLUHU C MOCIEAYIOIEH NpEeLUuIUTalN
JIHK »stanonoMm. ['eHoTMnMpoBaHME MOJIH-

MophHbIX BapuanToBrs13041792, rs1801310
u rs6088660 rena GSS Ha reHEeTHYECKOM aHa-
nu3atope MassARRAY-4 (AgenaBioscience,
CIIA) B8 HUU renernueckoii MOJEKYISIPHON
snuaemuonoruu Kypckoro rocynapcTBeHHO-
ro MeaunuHckoro ynusepcurera (KI'MY).
IIpaiiMepsl a1 TPOBENECHUS MYJIbTHIUIEKC-
Hoii ITLIP ObuTM CHHTE3MpPOBAHBI KOMIAHHEH
EBporen (r. Mocksa). KonTtponsr kauectBa
TEHOTUIUPOBAHMS, BBIIIOJIHEHHOTO Ha 5%
cinydaitHo otoOpanHbIX obpasmo JIHK, mo-
ka3an 100% BOCIpOM3BOAMMOCTD MEPBUYHBIX
PE3yJIbTaTOB T€HOTUITUPOBAHHUS.

Anamu3 acconmanmii SNPS ¢ puckom
paszButus MU mpoBoauics METOIOM MHOXKE-
CTBEHHOM JIOTUCTUYECKOM PpErpeccuu IpH
noMoIu crarucruyeckoro makera SNPStats
[21]. Accommanuyu moaMMOPQPHBIX BapHAHTOB
rera GSS ¢ pa3BUTHEM HIIEMUYECKOTO HWH-
CyJbTa OIICHHBAJIUCH B OOMIMX Trpymnmax Ta-
LIMEHTOB, a TaKXXe pPa3feNbHO y MYXUYUH U
KEHIIUH C KOPPEeKIUell Ha BO3pacT MalueH-
TOB C IIEJIbIO BBISIBIICHUS ()EHOMEHA MOJIOBOTO
nuMop¢du3Ma BO B3aUMOCBSI3H HCCIEAYEMOTO
reHa ¢ pa3BUTHEM OOJIE3HH.

C uenpto TNaTO(QU3MOIOTHICCKONH WH-
TEpIpETANK ACCONUANNN TPOBOIMIH (HYHK-
nuoHajgbHOe aHHoTupoBanue SNPs mocpen-
CTBOM DPAa3JINYHBIX OMOMHPOPMATHUUECKUX OH-
JaWH-UHCTPYMEHTOB M 0a3 MaHHBIX. (15 BBI-
sBiaeHust T.H. CISQTLs (10KycoB Kosnde-
CTBEHHBIX MPHU3HAKOB), ACCOIMUPOBAHHBIX C
M3Y4aeMbIMU TMOTUMOPPU3MAMHU, HCIIONIb30-
BaJIk 0asbl JAHHBIX GTExportal
(https://www.gtexportal.org), eQTLGen
(https://www.eqtlgen.org/cis-eqtls.html) u
QTLbase
(http://mulinlab.tmu.edu.cn/qgtlbase/index.htm
1). C uenpio OlEHKU BIAMSHUS MOIU(UKAIIAN
TUCTOHOB Ha dKcrpeccuro TeHa GSS U BBISB-
JIEHUS PETYISTOPHBIX YYaCTKOB €ro IpOMO-
TOpa MCIHOJIb30BAIUCH OHJIANH-UMHCTPYMEHTHI
(YHKIIMOHATTFHOTO ~ AHHOTHUPOBAHUS  OJHO-
HYKJICOTHAHBIX monuMopdusmoB SNPnexus
(https://www.snp-nexus.org/index.html), uH-
TETPUPOBAHHOTO C  JKCIEPUMEHTATbHBIMHU

JAHHBIMHU IIPOEKTOB ENCODE
(https://www.encodeproject.org), Roadmap
Epigenomics

(http://www.roadmapepigenomics.org) "
Ensembl Regulatory Build

(www.ensembl.org).
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paBHOBecusi Xapau-BaitHOepra B Tpymme
6ompHBIXx MU (P<0,05). B Tabmuue 1 mpen-
CTaBJICHBI YaCTOTHI aJIJIEJIe U T€HOTHUIIOB TO-
auMopdHBIX BapuaHToB reHa GSS B rpymmax
60pHBIX W U 310pOBBIX MHAWBHUIIOB, KaK B
00X rpynmnax, Tak U B rpymnmnax, crpaTugu-
LHUPOBAHHBIX I10 TIOJTY.

Pe3yabTaThl U ux ob6cy:xkaenue. Ya-
CTOTBHI T€HOTHUIIOB MOJUMOP(HBIX BAPHUAHTOB
rs13041792 u rs6088660 rena GSS naxomu-
JTUCh B paBHOBecun Xapau-BaitnOepra B o06e-
HUX I'pynnax IHayueHTOB, TOraa Kak pacupene-
JneHre Jactor reHoturioB rs1801310 mokasa-
JIO CTaTUCTHUYECKHN 3HAYUMOE€ OTKJIIOHCHHE OT

Tabnuya 1
AHaJIM3 acCOUAIMU MOJTUMOP(PHBIX BADMAHTOB IeHA IJIyTATHOHCHHTA3BI
C PUCKOM PAa3BUTHA HIIEMHUYIECCKOIo0O HHCYJIbTA
Table 1
Analysis of the association of polymorphisms of the glutathionesynthase gene with
the risk of ischemic stroke

I'enorun N (%)
SNPID ajjielb Konrpoan Boabnsie UU P OR(35CI)
1 2 3 4 5 6
O6mue Be10opku nanueHToB (N=1288: 688 601bHBIX, 600 310pOBHIX)

G/G 433 (64,5) 361 (65,0) 1,00
rs13041792, G/A 208 (31,0) 178 (32,1) 0,32 1,03 (0,81-1,31)
G>A AJA 30 (4,5) 16 (2,9) 0,64 (0,34-1,19)
A 0,200 0,189 0,51 0,94 (0,76-1,14)

G/G 270 (39,6) 203 (34,5) 1,00
rs1801310, G/A 302 (44,3) 312 (53,0) 0,007 1,37 (1,08-1,75)
G>A AJA 110 (16,1) 74 (12,6) 0,90 (0,63-1,27)
A 0,383 0,390 0,69 1,03 (0,88-1,21)

c/C 343 (50,4) 265 (45,8) 1,00
rs6088660, CIT 288 (42,4) 262 (45,2) 0,20 1,18 (0,93-1,48)
C>T TIT 49 (7,2) 52 (9,0) 1,37 (0,90-2,09)
T 0,284 0,316 0,08 1,17 (0,98-1,38)

Mysxunnbl (N=696: 366 60nbHBIX, 330 310pOBBIX)

GIG 233 (65,3) 203 (66,1) 1,00
rs13041792, G/A 111 (31,1) 96 (31,3) 0,77 0,99 (0,71-1,38)
G>A AIA 13 (3,6) 8 (2,6) 0,72 (0,29-1,78)
A 0,192 0,182 0,66 0,94 (0,71-1,24)

G/G 147 (40,6) 103 (32,0) 1,00
rs1801310, G/A 161 (44,5) 177 (55,0) 0,01 1,59 (1,14-2,22)
G>A A/IA 54 (14,9) 42 (13,0) 1,10 (0,68-1,77)
A 0,372 0,405 0,20 1,15 (0,93-1,43)

CIC 170 (47,4) 153 (47,2) 1,00
rs6088660, CIT 161 (44,9) 147 (45,4) 0,98 1,02 (0,75-1,40)
C>T TIT 28 (7,8) 24 (1,4) 0,97 (0,54-1,74)
T 0,302 0,301 0,96 0,99 (0,79-1,25)

Kenmunast (N=592: 322 GoapHBIX, 270 370pOBBIX)

rs13041792, GIG 200 (63,7) 158 (63,7) 0.39 1,00
G>A G/A 97 (30,9) 82 (33,1) ’ 1,09 (0,76-1,57)
AIA 17 (504) 8 (3,2) 0,59 (0,25-1,42)
A 0,209 0,198 0,65 0,93 (0,70-1,25)

G/G 123 (38,4) 100 (37,5) 1,00
rs1801310, G/IA 141 (44,1) 135 (50,6) 0,17 1,15 (0,80-1,64)
G>A A/A 56 (17,5) 32 (12,0) 0,72 (0,43-1,19)
A 0,395 0,373 0,43 0,91 (0,72-1,15)

CIC 173 (53,9) 112 (43,9) 1,00
rs6088660, CIT 127 (39,6) 115 (45,1) 0,03 1,39 (0,98-1,97)
C>T TIT 21 (6,5) 28 (11,0) 2,05 (1,11-3,80)
T 0,263 0,335 0,01 1,40 (1,09-1,82)

HpI/IMC‘{aHI/IGZ . OTHOIICHHUS [IIAHCOB ITOCTIe KOPPEKIMH HAa BO3PACT (KOI[OMI/IHaHTHaSI TCHCTHUYCCKaA MOIleJ'IL).
Note: Odds ratios after age correction (codominant genetic model).
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YcTaHOBIICHO, qTo TE€HOTHUII
G/Ars1801310 accouumnpoBaicsi ¢ MOBBIIICH-
HBIM PHCKOM pa3BUTHS HIIEMHYECKOTO WH-
cynbTa He3zaBUcMMO OT Bo3pacta (OR=1,42
95%CI1,13-1,77, P=0,002). Anaim3 accoru-
alyu, CTpaTH(GUIMPOBAHHBIN 1O TIONY, ITOKa-
3aJl, YTO JIaHHBIA TCHOTUIOBLT aCCOIIMUPOBAH
C TIOBBIICHHBIM pUCKOM pa3Butus MU wuc-
kiountenbHo y MykunH (OR=1,55 95%CI1,
15-2,10, P=0,004). Taxxe ObUIO yCTaHOBIIEC-
Ho, yTo SNPrs6088660 rena GSS accomuupo-
BaJICS C TIOBBIIMICHHBIM PHUCKOM Pa3BUTHS
UIIEMHYECKOTO  WHCYJIbTAa Yy  JKCHIIUH
(OR=1,41 95%CI1, 09-2,83, P=0,008 log-
aJJIMTUBHAsl T€HETHYECKas MOJENb). JlaHHBbIH
(bakT CBUIETEIBCTBYET 00 OTUETIUBOM II0JI0-
BOM JuMOp(GU3ME B acCOIMALHUAX TMOJH-
MopdHbIX BapuaHToB TeHa GSS ¢ pa3Butnem
UIIEMUYECKOTO WHCYIbTa. BO3MOXHBIM 00B-
SICHGHUEM JaHHOTOo (eHOMEHa MOXKET OBITh
W3BECTHBIN (PaKT TOTO, YTO ICTPOTCHBI CAMH
CIOCOOHBI TMOAABJIATH dKcnpeccrio reHa GSS
[22].

[Tomumopdusie BapuanTel GSS Haxoau-
JMCh B TECHOM HEPABHOBECHH IO CIICTIIICHUIO
apyr ¢ apyrom: rs13041792 c¢ rs1801310
(D'=0,907, D=-0,068, P<0,01), rs13041792 ¢
rs6088660 (D'=0,999, D=-0,058, P<0,01),
rs1801310 ¢ rs6088660 (D'=0,999, D=-0,115,
P<0,01). B Tabnune 2 mpeacTaBieHbl rario-
tunsl TeHa GSS cpenn 6ompHBIX U 1 y nun
KOHTPOJBHON Tpynmbl. bBbUIO yCTaHOBIEHO
mATh TamnotunoB reHa GSS ¢ vactoTol He
MeHee 1%. CTaTUCTHUYECKH 3HAYMMBIX pas-
JUYUI B 4acTOTax TaljOTUIIOB MEXAY 00b-
€AMHEHHBIMHU 10 TIOJIy TpyNmamMu OOJBHBIX
NN u 3pmopoBbix He BeisiBaeHo (P>0,05).
AHanu3 pacrnpefelieHusl TaljaoTHIIOB, CTpa-
TH(QUITMPOBAHHBIN IO TOJIy IMOKa3ad, 4To y
KEHIIMH OOHAPYKEHBI Pa3JIMYUs B 4aCTOTaX

ranjaoTunoB mexay rpynnamu MM m koH-
tpoist (P=0,005). Yacteiii rammorun H2
rs13041792G-rs1801310G-rs6088660T
(OR=1,38 95%CI1,03-1,83P=0,029) u pen-
KUt rarioTUIl H5 rs13041792A-
rs1801310A-rs6088660C(OR=9,78 95%ClI
1,15-83,34 P=0,037) Obutn accomMUpOBaHbI
C TOBBIIICHHBIM PUCKOM pa3BUTHUS HIIEMU-
YECKOT'0 MHCYJIbTA Y )KEHIIUH HE3aBUCHUMO OT
BO3pacTa.

AHanu3 TEHHO-CPEAOBBIX B3aUMOJICH-
CTBHUS CIIOCOOEH OOBSICHHUTH MEXAHU3MBI, I10-
CPEICTBOM KOTOpBIE MOJUMOpP(HBIE BapUaH-
ThI FTEHOB aCCOLIMMPOBAHBI C PUCKOM Pa3BUTHS
MyJIbTU(PAKTOPUAIIBHBIX 3a0osieBanuil  [23].
Hamu Obutn mpoaHanu3upoBaHbl COBMECTHBIE
BIUSIHUSL T€HOTUIIOB TJIyTaTHOHCHUHTA3bI, IO-
TUMOP(U3MBI  KOTOPOH aCCOIMUPOBAHBI  C
paszButueM MU, u xypenus (u3BecTHOro ¢ak-
TOpa puUCKa OOJE€3HU) Ha PHUCK DPA3ZBUTHUSL
WIIIEMHYECKOTO MHCYJIbTA Pa3NIebHO Y MYXK-
YUH U )KCHIIMH (Tabnuma 3).

Vcranosneno, uro remorunr G/A SNP
rs1801310 mposiBiISIET CBOE BJIMSIHUE HA PUCK
pasButus M1 y MyXuuH HE3aBUCUMO OT (ak-
TOpa PUCKa KypeHHS, TOTJa Kak y >KCHIIMH
He3zaBucuMO OT reHoTUnoB SNP rs6088660 (B
HauOosbiel crernenu reHoruna T/T) kype-
HUE YBEJIIMYWBAJIO PUCK pPa3BUTHS OOJIC3HU.
W3 nutepatypsl uzBectHee (akT, 4YTO KOMIIO-
HEHTBI Ta0a4YHOTO JbIMa CIIOCOOHBI TIOJaB-
JISTh TPAHCKPUIILIMOHHYIO aKTHBHOCTH I'e€HAar-
JyTaTUOHCHUHTA3bI [24].

Baxxnoil 3amaueil uccinenoBaHusi ObLIO
¢byHkunoHanbHoe aHHoTHpoBaHMe SNPS ¢
WCIONIb30BaHWEM OHOMH(GOPMATUYECKUX HH-
CTPYMEHTOB M pecypcoB. B tabmure 4 mpen-
CTaBJICHbl CBOJHBIC JIaHHBIE PE3yJIbTaTOB

¢byHkunonansHoro anHotupoBanus SNPS re-
Ha GSS.
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Tabauya 2
AHAJIN3 acCOMUAIIUHU IranJIOTUIIOB TeHa IIIYyTATHOHCUHTA3bI
C PUCKOM pa3BUTHA HIHICMHUYCCKOI'0 HHCYJ/IbTA
Table 2

Analysis of the association of the glutathionesynthase gene haplotypes with the risk
of ischemic stroke

= =

2 | 38

é rs13041792 rs1801310 rs6088660 gﬁ? 49 P OR (95%Cl)”
5 = B <

o R 2

O6mue BpiOopku nanuenToB (N=1288: 688 6ombHbIX, 600 310pOBHIX)
H1 G A C 0,3784 0,3786 - 1,00
H2 G G T 0,2849 0,3162 0,29 1,11 (0,92 — 1,34)
H3 A G C 0,1957 0,1792 0,36 0,90 (0,72 —1,13)
H4 G G C 0,1359 0,1134 0,15 0,82 (0,62 —1,07)
H5 A A C 0,0051 0,0126 0,075 2,47 (0,91 — 6,68)
H6 A G T 0 0 - -
Myxanasl (N=696: 366 60ipHBIX, 330 3M0POBEIX)
H1 G A C 0,3651 0,3956 - 1.00
H2 G G T 0,3036 0,2989 0,57 0,93 (0,71 -1,21)
H3 A G C 0,1853 0,1711 0,31 0,85 (0,62 — 1,16)
H4 G G C 0,1379 0,1228 0,23 0,80 (0,56 — 1,15)
H5 A A C 0,0081 0,0086
a6 A G T 0 0.0029 0,62 1,36 (0,40 — 4,58)
Kenmunast (N=592: 322 GonpHBIX, 270 3T0pPOBBIX)

H1 G A C 0,3934 0,3614 - 1,00
H2 G G T 0,2638 0,3343 0,029 1,38 (1,03 - 1,83)
H3 A G C 0,2074 0,1897 0,81 0,96 (0,69 — 1,33)
H4 G G C 0,1336 0,1008 0,37 0,83 (0,55 —1,25)
H5 A A C 0,0018 0,0138 0,037 9,78 (1,15 — 83,34)
H6 A G T 0 0 - -

HpI/IMe‘IaHI/Ie: ” OTHOIIIEHUS HIaHCOB, CKOPPCKTUPOBAHHLIC 110 BO3PACTY.
Note: “ Odds adjusted by age.

Tabnuya 3

AHaJIN3 COBMECTHOI0 BJUSTHUS Kype¢HUsl U TCHOTHUIIOB I''TYTATHOHCUHTAa3bl HA PUCK Pa3BUTUSA
HIIEMHUYECCKOT0 HHCYJIbTA Y MY/KYUH U KCHIIUH (aHaJIl/I3 T€HHO-CPEAOBbIX B3aHMOHeﬁCTBHﬁ)

Table 3

Analysis of the joint effect of smoking and glutathionesynthase genotypes on the risk
of ischemic stroke in men and women (analysis of genetic interactions)

Hekypstiue Kypsimue
Tenommer Bonbuble BonbHble
GSS 31m0poBbie T OR (95% CI) 31opoBbie T OR (95% CI)*
Myxannsl, rs1801310 (Moens cBepX JOMUHHPOBAHUS)
1,23 (0,79-1,92)
G/G-AIA 85 54 1,00 110 91 P=0.24
2,09 (1,31-3,32) 1,46 (0,92-2,29)
G/A 70 92 P=0.002 89 85 P=0,08
Kenmunsl, rs6088660 (perieccuBHas MOAEINB)
6,17 (3,58-10,63)
C/IC-CIT 274 159 1,00 19 68 P=11x102
1,38 (0,69-2,74) 14,34 (2,61-78,89)
o 20 16 P=0,38 ! 12 P=4,9x10°

HpI/IMC‘{aHI/ICZ . OTHOIIICHHS IIIAHCOB C HOHpaBKOﬁ Ha BO3pacT.
Note: * Age-adjusted odds ratios.
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Tabauya 4
DyHKIHOHAIbHOE aHHOTHPOoBaHHe SNPS reHa riyraTHOHCHHTA3bI
¢ IOMOUIBI0 PA3IHYHBIX OMOUH(OPMATHYECKHX HHCTPYMEHTOB
Table 4
Functional annotation of the glutathionesynthase gene SNPs using
various bioinformatics tools
YpoBeHb 3KcIIpeccuu OInureHeTHIecKas
(eQTL anamms) peryIsIust
E = Kposs Aprepun, Tkanu - RegulatoryBuild
o) B 3 S aopra Mo3ra = (Ensembl)
o 2 = <~ 8 o <
) <= - |
% 2 S 8|« &8 x| 8| | 8|EE] 2|2 &
S il RN O o i o i o SRS 2 | ag =
S TG |E|B|B BB | E|EF 2|28 =
Q| o o o | = Sl B
=
rs13041792 | G/A | Supstream | - | - | - | ¥ | - - - - - - - -
rs1801310 | G/A Exon o N R A R - - - -
rs6088660 | C/T 5'UTR N S A A A - - Voo N A

AHanu3 3KCIEPUMEHTAIBHBIX JTaHHBIX
TCHOMHOTO M TPaHCKPHUIITOMHOTO aHAJIN3a,
JCTIOHMPOBAHHBIX B HMHTEPHET pecypcax
GTExportal, eQTLGenandQTLbase mo3Bo-
JWJI YCTAaHOBWTH, YTO HCCIICTyEeMbIC TMOJIH-
MopdHbIe BapuaHThl TeHa GSS uMmerT T.H.
eQTLs wmmm JOKyCHl, acCOUMHUPOBAHHBIE C
IKCIPECCHEl T'eHa B pa3jMYHBIX BHJAX TKa-
HEel W THUMOB KIETOK. B Ooipiiel creneHu
MPEJICTABISUIA WHTEPEC TE BHJIBI KIETOK H
TKaHEeH, KOTOpble MOTTIM Obl UMETh MaTOreHe-
TUYECKYIO CBSI3b C aTEPOCKIICPO30M (apTepuH,
KJIETKU KPOBH), a TAK)KE KIIETKH LIEHTPATbHOM
HEPBHOW CUCTEMBI M OTACIBI TOJIOBHOTO MO3-
ra, Hanboyiee 4acTO TOJBEPrarolIuecs HIle-
MUYECKOMY MOBPESKIICHUIO B PE3y/IbTaTe OK-
KIIIO3UM 1iepeOpanbHbIX apTepuil. Tak, co-
rJ1aCHO JTaHHBIM GTEx nopraia
SNPrs13041792 ne umen uu oguoro eQTLS B
JTAHHBIX BUJAaX TKaHEH, HO B TO JK€ BpeMs 00-
HapyxeHo, uro amienb A SNP rs13041792
aCCOIIMUPOBAH CO CHIDKEHHUEM JKCIPECCHH
rera GSSB cepaeunoit mermie (P=0,0002) u
kpoBu (P=2,4x10°, nanneie 6a3sr QTLbase).
Annens A SNP rs1801310 accouuuposancs
co cHIKeHneM skcnpeccun GSS B kope Mo3sra
(P=0,0001), mo3zxeuke (P=0,0001) u 0ob-
mebepuoBoi aprepun (P=0,0002). Amnens T
nonumopdusma rs6088660 ObuT accoruupo-
BaH C yBeIMYEHHEeM SKcrpeccuu reHa GSS

GonbinebepioBoii aprepun (P=2,3x107, nau-
uele GTEx moprama) u kposu (P=6,0x107
nanuble 6a3el eQTLGen).

CornacHo JTAHHBIM IPOCKTA
ENCODESNP rs6088660 pacronoxxen B 00-
JACTU TEHOMa, KOTOpasi BCIICACTBUE XHUMUYEC-
ckux Monudukanuen (METHJIMpOBaHUE, alle-
TWIMPOBAaHUE) TUCTOHOB (THCTOHOBBIC Map-
keppl H3K4me2, H3K4mel, H3K4mes3,
H3K9ac u H3K27ac) crmocoOHa BausATH Ha
skcnpeccuto reHa GSSB acTporuTax rojos-
HOro mosra. M3BectHo, yTO MoOaMpUKAIUN
ructonoB H3K4mel, H3K4me2, H3K4me3
(metumupoBanue) H3K9%ac n H3K27ac (are-
THWJINPOBAHHUE) CBA3aHbI C YBEJIMYEHUEM IIPO-
MOTOPHOW aKTHUBHOCTH IreHOB [25, 26].

buonHdopMaTHUecKkn aHaIW3  TaKXKe
nmo3BoNMII ycTaHoBUTH, uT0 SNP rs6088660
oXBaTbIBaeT 00jacTe mpomortopa rera GSS,
aKTUBHOCTh KOTOPOTO BBIpKE€HA B TKAHAX
aopThl M AaCTPOLMTAX COIJIACHO JaHHBIM
RegulatoryBuild (Ensembl). B oTHomenun
SNP 156088660 Ttaxxe OBLIO TpeaCKa3aHo,
yTto Hanuuue ayiens T compsbkeHo ¢ hopmu-
POBaHMEM YYaCTKOB CBS3BIBAHHUS U1 KOM-
IUIeKCa  TPAHCKPUIIMOHHBIX  (aKTOPOB
PITX1::HES7 u SRF cornacuHo pe3ynpTaTam
aHaJM3a ¢ TOMOIIBI0 OMOUH(POPMATHUECKOTO
WHCTPYMEHTA VariantEffectPredictor
(Ensembl). Dto sBisiercss TOMOTHUTENbHBIM
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JI0Ka3aTeJIbCTBOM TOT0, YTO ajieidb T MOXeT
OBITH CBsI3aH C OoJiee BBIPAXKEHHOM, YyeM aj-
nens C, TPaHCKPUIIMOHHOM aKTUBHOCTHIO
reHa GSS. PITX1 u SRF npencrasistor co-
00l TPAHCKPHUIIMOHHBIC (PAaKTOPhI, AKTHBH-
PYIOIIME TPAHCKPHIIITUIO Pa3IUYHBIX TeHOB. B
TO K€ BpeMs TPAHCKPHIIIMOHHBIA (HaKTOp
HES7 saBnsgercs pempeccopoM, CIOCOOHBIM
MOAABJIATh TPAHCKPUIIIMOHHYIO AKTHBHOCTH
FeHOB-MHUIIICHEH.

3akiouenune. B xonme HacTosero mc-
CJIEJIOBAHUS BIIEPBBIE YCTAaHOBJICHO, YTO TO-
auMopdHBIE ~ BapuWaHThl ~ I'eHa  TUIyTa-
TUOHCHHTA3bIMOTYT  TMPEACTABIAThH  COOOM
3Ha4YMMBbIe (HaKTOPBI pHUCKA PA3BUTHUS UIIEMU-
YeCKOro WHCyNbTa. OJHAKO BBISBICHHBIE
HaMH acCOLMAIMK TOJUMOP(HBIX BapHAHTOB
rs1801310 u rs6088660 ¢ puckom pa3BUTH
OOJIE3HH  OKa3aJuCh  IOJI-CIICIHU(PUIHBIMH:
narable SNPS acconmmpoBaiuch ¢ MOBBIIICH-
HbIM pucKoM pasButus MU y Myx4yuH wu
JKEHIIIUH, COOTBETCTBCHHO. [IpMUYMHBI IOJIO-
BOro JauMop(u3Ma MOTYT OBITH CBSI3aHBI C
pa3nUYHBEIME (pakTOpamMu pHUCKa OOJIC3HH Y
npeAcTaBuTeNne paszHoro moja. I[loareep-
XKJICHHEeM JaHHOTO (hakTa CTall HaXOiKa, Jie-
MOHCTPHPYIOIIAs TPUTTEPHOE BIIUSHHUE Kype-
HUs Ha puck passutusa UM y keHmMH, sSBiIs-
IOIUXCST HOCUTESIMU PA3IMYHBIX T€HOTUIIOB
GSS. Hecmotpst Ha TO, 4TO WCCIEIOBAHHEIC
MOIMMOP(HU3MBI pPaCIIONIOKEHBI B HEKOJIUPY-
IOIUM y4acTKaxX TeHa, OHU XapaKTEePU3YIOTCS
PETYIATOPHBIM MOTEHIIUAIOM. TpaHCKPHIIIIH-
OHHasi aKTUBHOCTH reHa GSS MoXeT 3aBUCETh
OT HCCJIEIOBAaHHBIX allJIENIbHBIX BAapUAHTOB B
CBSI3H C TEM, YTO OHU MOTYT OBITh MUIICHSIMH
JUIS PEryJSIUN TIOCPEACTBOM MOAUDHUKAIIH
TECTOHOB, a TaK)Ke TPAHCKPHUITIIMOHHBIX (ak-
TOPOB, YTO TMPOSBISIETCS M3MEHEHUSMHU DKC-
MPECCHH T€HAa B PA3IMYHBIX TKaHSAX, B TOM
qHclie TKaHSX, UMEIOIUX MaTo(U3UOIOTHYe-
CKO€ 3HAYCHHE IS PA3BUTHUS UIIEMUYECKOTO
HMHCYNIbTa. HecoMHEHHO, /IS TOATBEP K ICHHS
BBISIBJICHHBIX aCCOITHAII C PUCKOM Pa3BUTHS
HIIEMUYECKOTO UHCYJIBTA, a TAKXKE THIIOTE3 O
MEXaHH3MaX PETYJSIHA TeHHOW JKCIPECCHH
HEOOXOUMBI JIaTbHEHUIITHE TOMY/ISIIHOHHBIC 1
IKCIIEPUMEHTAIIbHBIC UCCIICTOBAHMS.
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Pesrome

AxTyanbHocTh: OmHOM W3 BaXHBIX 3a1ad SBISETCS HM3YyYCHHE MOJIEKYJISPHO-
TEHETUYECKUX OCHOB S3BCHHOW OOJE3HM KEIyAKa M JBEHAALATHIIEPCTHON KHIIKH.
JlaHHas MaToJOTHs JOCTAaTOYHO IIUPOKO PAacCIpOCTPaHEHA CPEIU HACEJCHUS U MMEET
BaXHOE MEJUKO-conMaibHoe 3HaueHue. Lleab ucciaenoBanus: Llenpro HacTosmero ue-
CJIEZIOBAHMS SIBUJICSI CPAaBHUTENbHBIN aHAJIM3 accolMaluil ajuienei nmoaumopdusma re-
HOB MATPUKCHBIX METAJUIONPOTENHA3 U TaIUIOTUIIOB MOJMMOP(HBIX JIOKYCOB T€HA MaT-
PUKCHON MeTaJlJIoNpoTenHasbl 9 ¢ pa3ButheM H.pylori-HeraTUBHOU sS3BEHHON 0O0JIE3HU
KEIyJKa W sI3BEHHOW OOJIE3HU TBEHAIIATHIIEPCTHONW KUIIKA. MaTepuaJibl U MeTO/AbI:
Jlns naHHOTO MccenoBaHus Oblila copMHupoBaHa BbIOOpKa n3 513 yenoBek, cpenu Ko-
TopbIXx 275 OonbHBIX H.pylori-HeraTuBHOUN s3BEeHHOM Ooiyie3Hblo xenynka (N=121) u
IBeHaauaTunepcTHol kumku (N=79) u 313 uHAMBUIYYMOB KOHTPOJIbHOW rpymmbl. Me-
TOJOM TIOJIMMEpa3HoM 1enHou peakuuu cuHTe3a JJHK (Meron muckpumuuHanmu asie-
Jeif) mpoBeIeHO TeHOTUIIMPOBAHKE JECATH NOTMMOP(HBIX JJOKYCOB F€HOB MAaTPUKCHBIX
Metaymonporennas: 1s1799750 MMP1, rs243865 MMP2, rs679620 MMP3, rs1940475
MMP8, rs3918242, rs3918249, rs17576, rs3787268, rs2250889, rs17577 rena MMPO.
AHanu3 accouuanuil anjaenein ramioTHIIOB ¢ S3BEHHON OOJIE3HBIO NMPOBOJUIICS METO-
JIOM JIorHcTH4eckoil perpeccun. IlocTpoeHue ramio0J0KOB OCYIIECTBISIOCh B IPO-
rpamme Haploview v.4.2 ¢ ucnonbs3oBanuem anroputmoB «Confidence intervals» u
«Solid Spine». Pesyabrarbl: C pazsutuem H.pylori-HeraTUBHOM S3BEHHOW OOJE3HH
KeIlylKa accorMupoBaHbl nonmuMopdusie gokychl 1$3918242 (OR=0,59, pperm=0,034),
1517577 rena MMP9 (OR=0,54, pperm=0,025) u rammorun TC momuMopgHBIX JOKYCOB
rs3918242-rs3918249 (OR=0,56, pPperm=0,032) rema MMP9. C Bo3HUKHOBEHHEM
H.pylori-neraTuBHOI 53BeHHOW OOJIE3HM JBEHAALATUIIEPCTHON KHUIIKH CBS3aH I1OJIH-
MopdusM 15679620 rena MMP3 (OR=0,69, pperm=0,041). CTpykTypa ramio0iokos mie-
cti noauMopdHbIX JokycoB reHa MMP9 y Gonbubix H.pylori-HeraTUBHOM S3BEHHOM
0O0JIE3HBIO KEITy/IKa U SI3BEHHON O0JIE3HBIO JBEHAIIATUTIEPCTHON KUIIKH B CPABHEHUH C
KOHTPOJILHOM Tpymnmnoi oTinyaercs. 3akrodeHue: Ilomumopduble IOKychl reHa
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MMP9 BoBneuensl B pazButue H.pylori-HeraTUBHOW S3BEHHOH OOJIE3HM XKenyaka, a
nonumopdusm rena MMP-3 cBsizan ¢ BosHHUKHOBeHUEeM H.pylori-HeTaTUBHOU SI3BEHHOM
00JIe3HM ABEHAIATUTICPCTHON KUILIKH.

KiroueBble ciioBa: si3BeHHas 00JI€3Hb KETyIKA U IBEHAANATHIIEPCTHOW KUIIIKH; acCo-
nuarmu; MMP; momumopdusm; H.pylori
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Typa noiauMopdus3Ma reHOB MAaTPUKCHBIX METaJUIONpOTenHa3 y OonbHbIX H.pylori-
HEraTUBHOMN S3BEHHOH OO0JIE€3HBIO KETyJKa M JIBeHaJALATHIEepPCTHOM Kuiku. HayuHble
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of matrix metalloproteinase gene polymorphism
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Abstract

Background: One of the important tasks is to study the molecular genetic basis of gas-
tric and duodenal ulcer. This pathology is quite widespread among the population and
has an important medical and social significance. The aim of the study: A comparative
analysis of the associations of alleles of polymorphism of matrix metalloproteinases
genes and haplotypes of polymorphic loci of the gene matrix metalloproteinase 9 with
the development of H.pylori-negative gastric and duodenal ulcer. Materials and meth-
ods: For this study, a sample of 513 people was formed, including 275 patients with
H.pylori-negative gastric ulcer (n=121) and duodenal ulcer (n=79), and 313 individuals
of the control group. Genotyping of ten polymorphic loci of matrix metalloproteinases
genes was carried out by the method of polymerase chain reaction of DNA synthesis
(method of allele discrimination): rs1799750 MMP1, rs243865 MMP2, rs679620
MMP3, rs1940475 MMP8, rs391888242, rs39572689, rs171750. The analysis of asso-
ciations of alleles and haplotypes with peptic ulcer disease was carried out using the lo-
gistic regression method. Haploblocks were built in the Haploview v.4.2 program using
the Confidence intervals and Solid Spine algorithms. Results: The development of
H.pylori-negative gastric ulcer was associated with polymorphic loci rs3918242
(OR=0.59, pperm=0.034), rs17577 of the MMP9 gene (OR=0.54, pyerm=0.025) and the
TC haplotype of polymorphic loci rs3918242-rs3918249 (OR=0.56, pperm=0.032) of the
MMP9 gene. The occurrence of H.pylori-negative duodenal ulcer disease is associated
with the rs679620 polymorphism of the MMP3 gene (OR=0.69, pperm=0.041). The struc-
ture of haploblocks of six polymorphic loci of the MMP9 gene in patients with H.pylori-
negative gastric and duodenal ulcer differs in comparison with the control group. Con-
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clusion: The polymorphic loci of the MMP9 gene are involved in the development of
H.pylori-negative gastric ulcer, and the polymorphism of the MMP-3 gene is associated
with the occurrence of H.pylori-negative duodenal ulcer.

Keywords: gastric ulcer and duodenal ulcer; associations; MMP; polymorphism;

H.pylori
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BBenenne. SI3Bennas Oone3ns (S1b)
MPEJCTaBIsET COO0M XPOHHUYECKOE pPEeLUIu-
BUpYIoIIee 3a00eBaHNe, MPOTEKAIOIIEE C Ue-
peoBaHUEM TEPHOAO0B 00OCTPEHUS U PEMUC-
CHH, BEAYIIUM MPOSBICHUEM KOTOPOTO CITy-
XKHUT oOpa3oBaHue aedexra (sS3BbI) B CTCHKE
KEITyJIKa U ABEHAIIATUIIEPCTHOM Kuku [1].
PacnipocTpaneHHOCTh s13BE€HHOUM OO0JI€3HU B
obmeit nomysnsiiuu cocrapisier 5-10% [2, 3].
CornacHO OQHUIMAIBEHBIM  CTATUCTUYECKUM
maHaeiM Poccrara 3a00J1€BaEMOCTH SI3BEHHOM
OOJIE3HBIO JKENTyJIKa M JIBCHAIIIATHUIIEPCTHON
KUAIIKA (BIEPBBIE YCTAHOBJICHHBIN JUArHo3)
cpenu HaceneHusi Poccun B Hacrosiiee BpeMst
(2018 1) cocrasnser 71,9 na 100 000 Hacene-
HUSI TIPM MMEIONICHCST TEHACHIIMHA €€ CHHKE-
HUS B TIOCTICAHUE TOBI [4].

W3BecTHBIMU (hakTOpaMu pHCKa pa3BU-
ts SIb sBisitorest Gakrepun H.Pylori, mpuem
HECTEPOUTHBIX HPOTHUBOBOCTIAIUTEIBHBIX
npenaparo (HIIBII), ananereTukos, mncuxo-
SMOIIMOHANbHBIE CTpecchl, TabaKOKypeHHE,
37I0yNOTpeOsieHHe  alKoroyieM, HapylleHHe
peKMMa NHMTaHWS, YHOTpeOJeHUue B MHILY
NPSHBIX MPOAYKTOB, HACIEICTBEHHbIE (PAKTO-
pbl U ap. [2, 5-10]. OmHEMH U3 «TJIaBHBIX)»
(baxkTopoB pHcka BO3HMKHOBeHus SIb cuurta-
I0TCsl MUKpoopranm3Mel H.pylori u upesmep-
HOE€ MCIOJIb30BaHUE HECTEPOUIHBIX MPOTHUBO-
BOCTIANTUTENbHBIX TpenapaTos [1, 9].

H.pylori-nerarusHasi, HIIBII-
HeraTWBHasl U acCNMpPHUH-HETaTUBHAs S3BEHHAs
Oone3Hb, KOTOpas KiacCUHUIMPYEeTCs Kak
UIMOTIaTHYECKasl 513Ba, PETHCTPUPYETCS IPH-
MepHO B 20% ciydaes [11]. Ona oOycrnoBieHa
aucOamaHcoM MeXay (akTopamu, CIocoo-
CTBYIOIIMMH IIEJIOCTHOCTH CJIM3UCTON 000-
JIOYKH, U (PAKTOpaMu arpeccuu, MOBPEXkIaro-
[IAMU CITU3UCTYIO 000JIOUKY, HO TTaTOTCHETH-

YECKHE MEXaHU3MBI, JIEXKAIlUE B OCHOBE pa3-
BUTHS UIMOTIATHYECKOM S3BEHHOI 00JI€3HH, 10
cux nop HemsBecTHHI [12]. Cpemu akTopos,
BOBJICUEHHBIX B IPOLIECCHl BOCHAJICHUS U
paHo3axuBiieHUs1 IIpu pas3Butuu SIb BakHOE
3HaY€HHUE UMEIOT MATPUKCHbBIE METAJUIONPOTE-
MHAa3bl, ONPEIEISAIONINE AETPaJallii0 U peMo-
JIeNIMPOBaHKE BHEKJIETOYHOTO MaTpukca [13].

Hean uccaenoBanusi. CpaBHUTEIbHBIN
aHaIM3 accouyauuii aywuieneil nmonumopduzma
I'€HOB MAaTPUKCHBIX METAJUIONPOTENHA3 U Tral-
JIOTUIIOB TOJIMMOP(HBIX JIOKYCOB IeéHa Mart-
PUKCHON METaJJIONPOTEUHA3bl 9 ¢ pa3BUTHEM
H.pylori-neraTuBHOM SI3BEHHON OOJE3HU XKe-
JyqKa W SI3BEHHOW OOJIe3HH JIBEHa/AlaTH-
MEPCTHOMN KUIIKH.

Marepnajbl W MeTOAbI HCC/IEI0BA-
Husl. I 1aHHOrO MccaenoBaHus Oblia cop-
MHUpoOBaHa BBIOOpKa u3 513 wyenoBek, cpeau
KOTOpBIX 275 GonbHbIX H.pylori-HeraTuBHON
SI3BEHHOUN Oone3Hpto xkemyaka (N=121) u s3-
BEHHOU 0OJIE3HBIO BEHAILATUIIEPCTHON KUIII-
k1 (N=79) u 313 UHAUBUAYYMOB KOHTPOJIbHOMN
rpynnel. B BbIOOpKY ISl MCClieOBaHUS
BKJIOYAJIUCh UHJIUBUAYYMbI PYCCKOTO 3THOCA,
poauBIIvecs U mpokuBatonue B LleHTpanb-
HOM YepHo3embe P®, He cocrosmme B pol-
cTBe Mexy co0oil. [larreHTsl BKIIOYAIUCH B
UCCIIEZIOBAHUE TOJIBKO TIOCJIE YCTAHOBJICHUS
JIMAarHo3a, MOIATBEPXKIAECHHOIO C IOMOULIBbIO
KIMHUYECKUX M J1TabOpaTOpHO-MHCTPYMEH-
TaJbHBIX METO/IOB oOcienoBanus [1]. Jlmarao-
CTHKa SI3BEHHOM 0O0JIe3HH MPOBOAMIIACH Ha Oa-
3€ OTHeNeHusi ractposHreposnoruun benropon-
CKOM OOJIAaCTHOM KJIMHUYECKOM OOJIbHMIIBI
Cesaturens Moacada. Becem marmmenTam Obuio
BBITNOJIHEHO 3HJJOCKOIMYECKOE MCCIIE0BAHNE
KeTyAKa M JBEHAJLATHIIEPCTHON KUIIKH (Ta-
CTPOAYOJICHOCKONHMS) C MOCHIeaAyromei ouor-
cueit. lns BousiBnenus H.pylori npoBOauiIoCh
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MOp(OJIOTHYECKOe HCCIe0BaHHEe OMONTATOB
cnusucTor o0onmouku. B BeIOOpKY Asist uccie-
JIOBaHUSl BKJIIOYAJINCH TOJIBKO MAllMEHTHl C
H.pylori-neratuBHOW s3BeHHOW Oo0se3HbIO. B
KOHTPOJIBHYIO TPYMIY BKJIIOYAIUCh WHAWBU-
IyyMBbI 0€3 KIMHUYECKHX U 3HJOCKOIMUYECKHX
MIPU3HAKOB SI3BEHHOW 00JIE3HM, COMOCTABUMBIEC
¢ OONMBHBIMH 110 BO3pacTy u noiy. Mccnenopa-
HHUE MPOBOIMIIOCH O] KOHTPOJIEM 3THYECKOTO
KOMHUTETa MEIUIIMHCKOTO HMHCTHTyTa benro-
POJICKOr0 TOCYJapCTBEHHOTO HAIlMOHAJIBLHOTO
UCCIIEI0BATENIbCKOTO YHUBEPCUTETA ¢ UHGOP-
MHUPOBaHHOTO coOrjacus BcCeX OOCIIeAyeMBbIX
WHUBH]TYYMOB.

Jnst  MOJNEeKYIIpHO-TEHETHUECKOTO  HC-
CIICIOBAHUSI B COOTBETCTBHH C KPUTEPHSIMHU,
NpeACTaBlIeHHBIMU B padote [14], Obutn OTO-
OpaHbl J1eCsATh MOTUMOPGHBIX JOKYCOB T'€HOB
MaTPHUKCHBIX MeTayuionporennas: [rs1799750
MMP1, rs243865MMP2,rs679620 MMP3,
rs1940475MMP8, rs3918242,rs3918249,
rs17576, rs3787268, rs2250889, rs17577 rena
MMP9. T'enorunupoBanue obpasior JHK
MPOBOJMIIOCH C TIOMOINBIO  MOJTUMEPa3HON
uenHoi peanuu Ha amruudukatrope CEFX96
(Bio-Rad) merogom Tag-Man 30HI0B (ucC-
MOJIL30BAITUCH HAOOPEI, paspaboranasie OO0
«Tect-I'en» (YnpsHoBck)). I'enomuas JIHK
BBIJIEIISUIACh U3 HepUdeprueckoil KpoBu de-
HOJIbHO-XJIOPO(OPMHBIM METOJIOM.

Ilpu aHanM3e acconuanuy HMCHOIb30Ba-
Jock mporpammuoe obecrieuenue plink 1.06
(http://pngu.mgh.harvard.edu/Epurcell/plink).
MeTo/10M JIOTHCTUYECKOH perpeccuu U3y4eHsbl
accolualyu ajuieNiel U ramjioTHIIOB H3ydae-
MBIX MOJIMMOPGU3MOB ¢ pazButueM H.pylori-
HEraTUBHOW SI3BEHHOM OOJIE3HM JKETmyaKa |
S3BEHHOM  OOJIE3HW  JIBEHAIIATUIIEPCTHOU
KHIIKA. XapaKkTep acCOIMAIlNil OIICHUBAJICS Ha
OCHOBE ToKazatensi oTHoImeHus maHcoB (OR)
n ero 95% OBEpUTENBHOIO HMHTEpBala
(95%Cl) [15]. TloctpoeHue ramio0IOKOB
OCyIIeCTBIIsUIOCh B mporpamme Haploview
v.4.2 ¢ ucnonp3oBaHKeM anroputMmoB «Confi-
denceintervalsy u «SolidSpine» ¢ 3amaHHBIM
IIOPOrOoM D’>0,8
(http://wvww.broad.mit.edu/mpg/haploview/).

B pabote n3ydeHa cBsizb MOTUMOPQU3-
MOB C HECHHOHHMHYECKHMH 3aMEHaMH: TIpe-
JVKTHBHBIA TMOTCHIMAT HECHHOHUMHUYECKHX

3aMEH U3y4alcs C UCIOJIb30BaHUEM IIPOrpaMM
SIFT  (http://sift.jcvi.org/y wu  PolyPhen-2
(http://genetics.bwh.harvard.edu/pph2/index.sh
tml). Accormanuu noMUMOPQHBIX JIOKYCOB C
TPAHCKPUIIIIMOHHOM AKTUBHOCTBIO TE€HOB HC-
CJIEIOBAJIMCH C UCIOJIb30BAHUEM JIAHHBIX MPO-
eKTa Genotype-Tissue Expression
(http://www.gtexportal.org/) (meromuka aHa-
JIM3a IpeICTaBICHEI B pabote [16]).

PesyabTaTrel m ux o0cy:xaenue. [Ipu
aHaIM3€e HAOIIOAaeMOro paclpeaeIeHus! TeHO-
tunoB 1o ucciaenyemMeiM 10 SNPS  reHoB
MMP1, MMP2, MMP3, MMP8, MMP9 B kon-
TPOJILHOM TpyImne U B HU3Y4YaeMBIX TPYIIax
OonbHbIX H.pylori-HeraTUBHOHN $3BEHHOU 00-
JIE3HBIO JKENyJIKA U S3BEHHOW OOJIE3HBIO JIBE-
HAJIATUIIEPCTHON KHUIIKA YCTAHOBJICHO €ro
COOTBETCTBHE TEOPETUYECKH  OXKHAAEMOMY
pacnpenenenuto  npu  paBHoBecun HWE
(p>0,05). PacnpocTpaHEHHOCTh MHHOPHBIX
aipieneit mo paccmarpuBaeMbiM 10 SNPS B uc-
CIIETyeMbIX Tpynmnax OOJbHBIX M KOHTPOJIS
npeBbimana 10%.

BoisiBieHbl  0COOEHHOCTH — acCOLMAIMA
nmouMopdu3Ma TeHOB MaTPUKCHBIX METaJIJIO-
MpoTenHa3 ¢ pa3ButueM H.pylori-HeraTUBHON
SI3BEHHOW OOJIE3HW JKeNyJKa ¢ S3BEHHOU
00JIC3HN JBCHAIIATUIIEPCTHON KHUIIKK (Tao-
muna 1). C dopmuposanuem AbBXK acconmu-
poBanbl oauMopu3msl 1s3918242 u rs17577
rera MMP9, Torna xax ¢ BosaukHoBeHneM S1b
JIIK cBszan nomumopdusm 1s679620 rena
MMP3. CortacHO TTOTy4eHHBIX HaMH JIAHHBIX,
MPOTEKTUBHOE 3HAaueHue A pazutusa b K
umeror amtenp T 1rs3918242 (OR=0,588,
95%C10,372-0,929, p=0,022, ppem=0,034), u
amwtens A 1s17577 rena MMP9 (OR=0,542,
95%¢C10,341-0,861, p=0,009, pperm=0,025), a ¢
HU3KUM puckoM popmupoBanus Ab 1K cBa-
3aH ajuiesb T 15679620 re’a
MMP3(OR=0,692, 95%C10,485-0,987,
p=0,041, ppem=0,041). CoorBercTBeHHO, 4a-
CTBIC aJUIEJH BBINIEYKA3aHHBIX MOJIUMOP(HBIX
JIOKYCOB OyIyT MMETh «PHUCKOBOE)» 3HAYCHHE
JUISE Pa3BUTHS SI3BEHHOW OOJIE3HU IKEyJKa
(amnens C 1s3918242 u anmnens G rs17577 re-
Ha MMP9) u si3BeHHO# 00JIe3HU JBEHA/IIIATH-
nepctHoit kumku (amnens C rs679620 rena
MMP3).
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Tabauya 1

AcconManuy nNoJIMMop(u3Ma reHoB MATPHMKCHBIX METALJIONPOTENHA3 C pa3BUTHEM
H.pylori-HeraTnBHOM sI3BeHHOM 00J1€3HM JKeJIyIKA U A3BEHHOH 00/1e3HI
ABEHAAUATHIIEPCTHOM KHIIKH (AJJ1eJIbHASI MOJ1eJIb)

Table 1

Associations of matrix metalloproteinase genes polymorphism with the development
of H. pylori-negative gastric and duodenal ulcer (allelic model)

Toxye MuHopHBII YacTroTa MHHOPHOTO aJutesst, %0 OR (95% ClI) P
aLienn BoabHbIe ‘ Konrpous
si3BeHHasl 00/1€3Hb JKeJyIKa
rs1940475 T 48,75 49,04 0,988 (0,734-1,331) 0,939
rs1799750 2G 44,83 47,21 0,908 (0,670-1,231) 0,535
rs679620 T 50,83 49,20 1,068 (0,793-1,438) 0,666
rs243865 T 26,07 25,40 1,035 (0,734-1,460) 0,843
rs3918242 T 10,92 17,26 0,588 (0,372-0,929) 0,022
rs3918249 C 35,29 37,78 0,898 (0,658-1,226) 0,499
rsl7576 G 33,88 36,22 0,902 (0,660-1,233) 0,520
rs3787268 A 19,17 20,11 0,943 (0,647-1,374) 0,759
rs2250889 G 11,57 12,18 0,944 (0,595-1,498) 0,806
rs17577 A 10,50 17,81 0,542 (0,341-0,861) 0,009
si3BeHHAas1 00/1e3Hb ABEHAAUATUIIEPCTHOM KUIIKHU
rs1940475 T 48,10 49,04 0,963 (0,679-1,366) 0,833
rs1799750 2G 44,87 47,21 0,910 (0,639-1,296) 0,601
rs679620 T 41,67 50,80 0,692 (0,485-0,987) 0,041
rs243865 T 22,78 25,40 0,866 (0,573-1,310) 0,496
rs3918242 T 15,38 17,26 0,872 (0,538-1,412) 0,577
rs3918249 C 33,33 37,78 0,823 (0,569-1,192) 0,303
rs17576 G 36,71 36,22 1,021 (0,711-1,467) 0,909
rs3787268 A 20,78 20,10 1,043 (0,674-1,613) 0,850
rs2250889 G 10,26 12,18 0,824 (0,466-1,459) 0,507
rs17577 A 15,79 17,81 0,865 (0,534-1,402) 0,556

[Mpumeuanune: OR — orHommenue mancoB, 95% Cl — 95% noBepuTenbHBINH HHTEPBAT OTHOLIEHHUS IIAHCOB, P — YPOBEHb

3HAYUMOCTHU.

Note: OR — odds ratio, 95% CI — 95% confidence interval of the odds ratio, p — significance level.

AHanmM3 CTPYKTYpHI TaIuIoOJIOKOB H3Y-
YEHHbIX ILIECTH MOJUMOPQHBIX JIOKYCOB I'eHa
MMP9, pacnonoxennsix Ha 20 Xpomocome
(rs3918242, rs3918249, rs17576, rs3787268,
rs2250889 u rs17577), nmokaszan pa3iuuus B
CTPYKTYpE Taruio0J0KOB Kak MEXIy paccmart-
puBaeMbiMu Tpynnamu 6onbHbIX b XK (pucy-
HOK 1 Al u A2) u SIb JIIK (pucynok 1 bl u
Bb2), Tak u Mexay 3TUMH Tpynnamu OOJBHBIX
U KOHTpoNbHOM Tpymmoil (pucyHok 1 Cl u
C2). Tak, B KOHTPOJIBHOM IPyIIIE C UCIIOJIB30-
BanueM anropurma «Confidenceintervalsy.

BbisiBeH oJMH Tario0JIOK, BKJIIOYAro-
muid  aBa  nomumopdusma  —  rs3918242

urs3918249 (r’=0,34, D’=1,00) (pucyHok 1
Cl), a ¢ WUCIONb30BaHUEM  aJIrOpUTMa
«SolidSpine» ycTaHOBIEHO ABa ramio0JoKa,
cocrosimme w3 Tpex SNPs  (rs3918242,
rs3918249 u rs17576; r’=0,31-0,77, D’=0,91-
1,00) u aByx SNPs (rs3787268, rs2250889;
r2=0,01, D’=0,61) cooTBeTCTBEHHO (PUCYHOK 1
C2). B rpynne 60bHBIX A3BEHHOH 00JIE3HBIO
Kelnynka Ha ocHoBe anroputMma «Confi-
denceintervals» omnpezenen onuH ramioo0I0K, B
COCTaB KOTOPOTO BXOJST TPU MOIMMOpPGhU3Ma
— 13918249, rs17576 u rs3787268 (rZ:O,41-
0,85, D’=0,94-0,96) (pucynok 1 Al); npu uc-
MoJIb30BaHUU anroput™a «SolidSpine» BbIsB-
JICHO J[BA Taruio0JIOKa, TIEPBBIA M3 KOTOPBIX
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Bkirodaet aBa SNPS (rs3918242 u rs3918249;
r’=0,18, D’=0,85), Bropoii — Tpu SNPS
(rs17576, rs3787268 u rs2250889; r’=0,01-
0,43, D’=0,41 - 0,96) cooTBeTCTBEHHO (pHUCY-
HOK 1 A2). Cpenu manueHToB ¢ SI3BEHHOH 00-
JIE3HBIO JBCHAIIIATUIICPCTHON KHIIIKK Kak Ha
ocHoBe anroputma «Confidenceintervalsy tax
1 Ha ocHOBe ainroputma «SolidSpine» 3aperu-
CTPUPOBAH OJIMH TaIIO0JIOK, HO BKITFOYAIOIIHIA
pa3Hoe KOJMYECTBO MOIUMOP(HU3MOB: 3 TIO-
mumopdHBIX JIoKyca — s3918249, rs17576,
rs3787268 (r’=0,43-0,89, D’=0,93-1,00) (1o
nanaeiM - anroputMa  «Confidenceintervalsy)
(pucynok 1 B1) u 5 momumMopdHBIX JOKYCOB -
rs3918242, rs3918249, rs17576, rs3787268,

rs2250889  (r’=0,02-0,89, D’=0,65-1,00)
(o manubeIM anroputma «SolidSpine») (pucy-
Hok 1 B2).

Ha cnenyromem srtane paboTbl ObLIM
M3y4eHbl  acCOLMAlMM  TalUIOTUIIOB  TeHa
MMP9c passutuem Ab XK u Ab JIIK B pam-
Kax BBISBJICHHBIX paHee pPa3lUYHBIX rario0-
nokoB (pucyHok 1). Pe3ynbratsl 3TOr0 mccie-
JIOBaHUSl TpEJCTaBIeHbl B Tabmumax 2 u 3.
Ycranosnensl acconuanuu ramioruna TC mo-
TUMOpGHBIX JIOKycoB 1s3918242-rs3918249
(p=0,012, pperm=0,032) rera MMP9 ¢ dopmu-
pOBaHUEM SI3BEHHOW OOJIe3HU JKelynka (Tad-
muna 2). YacroTa 3TOro raruioTUIia B KOH-
TposibHOHM Tpynne B 1,67 mpeBblIaeT aHao-
THYHbIC TToKazarean 0onbHbIX SIb XK. JlaHHBII
rajJoOTUIl UMEET MPOTEKTUBHOE 3HAUEHHE IS
pazsutus Sb XK (OR=0,56). Accorumarnuu ramn-
gotuna TCG  nmomuMOpdHBIX  JIOKYCOB
rs3918242-rs3918249-rs17576 rena MMP9 ¢
BO3HHKHOBEHHEM SI3BEHHOH OOJIE3HU JKEITyJIKa
MOCJIe TIPOBE/ICHHST TIEPMYTAIMOHHOTO TeCcTa
OKa3aJIUCh CTAaTHCTHYECKH HE 3HAYMMBIMHU
(OR=0,55, p=0,020, pperm=0,061) (Tabmuua 2).
B pabote He BBIABIEHO acCOIMAIIMI TarIOTH-
IIOB paccMaTpUBAEMbIX TIario0JOKOB TIeHa
MMP9 c pa3BuTHeM s3BEHHOM Ooie3HU nBe-
HA/ILATUIIEPCTHON KUK (Tabmuia 3).

B paMkax [aHHOTO MCCIIEIOBaHUS MBI
OLEHWIM OHMOJIOTMYECKHE MEXaHHM3MBbI, JIeXKa-
M€ B OCHOBE BBIIBICHHBIX aACCOIMAINN
rs3918242, rs17577 wu ramwrotun TC nomu-
MOpP(QHBIX JOKycoB 153918242-rs3918249 rena
MMP9 c passutnem H.pylori-HeTaTUBHOM 13-
BEHHON OOJIE3HHM >KeTyaKka W ToJuMophu3m
15679620 rera MMP3 c¢ ¢dopmupoBanuem
H.pylori-neraTuBHON s3B€HHOM OOJe3HU JBe-

HA/ILIATUTIIEPCTHON KHILIKU CBSI3aH. Y CTaHOB-
JieHO, 4To TosuMopduzm 1s679620 sBusercs
HECMHOHMMMYECKHM M 00YyCJIOBIMBAET 3aMEHY
amuHOKHCIIOT Lys45Glu B mosumnenTuze
MMP3. CornacHo 6a3br mganabix SIFT mpe-
JUKTOPHBIM TOTEHUMAT 3TOM aMHHOKHUCIOT-
HOM 3aMEHBI MapKHPYyETCs KaK
«TOLERATED» (SIFT koadduiment paBeH
1). Marepuansl 6a3sl manHeix PolyPhen-2
cBugetrenscTBYIOT 0 «BENIGNY» mnpenuxrop-
HOM KJIacCe JAHHOW aMUHOKHUCIIOTHOM 3aMEHbI
(PolyPhen-2 koadduituent cocrasisier 0 mpu
yyBcTBUTENbHOCTH 1 M cneuuduynoctu 0).
Tak >ke BBISIBIICHO, YTO HECUHOHUMHYHBIM SIB-
nsiercs U noauMopdHelii Jokyc 1517577 — on
JNCTCPMUHUAPYET aAMHUHOKHCIOTHYIO 3aMEHY
Arg668GIn B 6erke MMP9. CornacHo oreH-
KaM TPEIUKTOPHOTO IMOTCHIMAIA, TPEACTaB-
nenHbiM B 6aze SIFT, momumopdusm rs17577
spisiercsi K TOLERATED» (SIFT koaddumu-
enTr = 0,647), a marepuansl 0a3bl JaHHBIX
PolyPhen-2 yka3pIBalOT Ha MPEAUKTOPHBINA
kmacc  «BENIGN» storo momumopdusma
(PolyPhen-2 koaddumment cocrasasier 0,01
npu uyyBcTBUTENbHOCTH 0,96 M cnenmduyHo-
ctu 0,77).

[TomyueHHBIC HaMU JTaHHBIC CBHJICTEIIh-
cTBYIOT 0 BaxkHOM €QTL 3nHavenun mosmmop-
¢uzma rs679620 rena MMP3. CornacHo 6a3sr
nauueix GTExportal amnens C rs679620, cBsi-
3aHHBIA C BBICOKMUM DPHCKOM (hopMUpOBaHUS
b IIK (OR=0,692 mis amnens T rs679620),
accoIlMMpOBaH ¢ Ooliee BBICOKHMM YpPOBHEM
skcnpeccun  resos  MMP1  ($=0,30-0,31
p<2,3*10°, pror<0,05) u WTAPP1 (=028,
p=4,5%10"°, prpr<0,05) B pa3IMUHEIX OpraHax
U TKaHsAX U B ToM uuciie rena MMP1 B muto-
BUJIHOM JKele3e U KyJIbType KIETOK (uod-
pobrnactoB (pucyHok 2 A u b coorBercTBeH-
HO). ACCOLIMUPOBAHBI C YPOBHEM JKCIIPECCHU
pPa3MUYHBIX TE€HOB U MOIUMOP(HBIE JOKYCHI
rs3918242  (PLTP, SLC12A5, SNX21)
(Pror<0,05), rs17577 (SLC12A5, SNX21,
SYS1, RPL13P2, DNTTIP1, MMP9, RP11-
465L10.10) (prpr<0,05) u rs3918249 (CDA40,
NEURL2, PCIF1, PLTP, RP3-337018.9,
SLC12A5, SNX21, SPATA25, ZNF335,
ZSWIM1) (prpr<0,05) rera MMP9. Cnenyer
OTMETHTb, YTO JAHHBIC MOJTUMOP(U3MEI CBSI-
3aHBI C TPAHCKPHUIIIMOHHONH aKTHBHOCTHIO Te-
HOB M B OpraHax MHINEBAPUTEILHON CUCTEMBI
(TUIIIeBOI, TOHKHIA KAIIIEYHUK) (PUCYHOK 3).


https://www.gtexportal.org/home/gene/ENSG00000204070.9
https://www.gtexportal.org/home/gene/ENSG00000213820.3
https://www.gtexportal.org/home/gene/ENSG00000101457.12
https://www.gtexportal.org/home/gene/ENSG00000100985.7
https://www.gtexportal.org/home/gene/ENSG00000204044.6
https://www.gtexportal.org/home/gene/ENSG00000204044.6
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Puc. 1 (magano). CTpykTypa HEpaBHOBECHS 110 CIEIUICHHIO MeX Ty oiuMopdu3mamu rena MMP9 cpenn manimenToB ¢ H.pylori-HeraTHBHON
SI3BEHHOU 0OJIE3HBIO JKemyaKa (A) U sI3BeHHOI 00Jie3HbI0 ABeHaAaTunepcTHoi kuiku (b), u B kouTponbHo# rpymie (C).
Beginning of Fig. 1. The structure of linkage disequilibrium between the MMP9 gene polymorphisms in patients with H. pylori-negative
gastric ulcer (A) and duodenal ulcer (B), and in the control group (C)
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Puc. 1 (oxonuanue). CTpyKkTypa HepaBHOBECHS I10 CLETUICHUIO MeX 1y nonumopduzmMamu rena MMP9 cpenu nauuentoB ¢ H.pylori-HeraTuBHOM
SI3BEHHOU 00JIe3HBIO kKemyaka (A) u si3BeHHOM 00se3HbI0 ABeHaAnaTunepctnoi kumku (b), u B konTponsHoii rpymie (C).
End of Fig. 1. The structure of linkage disequilibrium between the MMP9 gene polymorphisms among patients with H. pylori-negative
gastric ulcer (A) and duodenal ulcer (B), and in the control group (C)

[Ipumeuanue: na pucyakax Al u A2, b1 u b2, C1 u C2 B siuelikax yka3zaHbl 3HaUeHUS Kod(dunuenTa cueruieHus D mo Jlesortuny (npu D' = 1 saeiika mycras). L{Bet saeiiku oTpa-
KaeT CUIIy CLEIJICHUsI MeXy nonumopduamamu: KpacHslii — cuiibHOe cueruieHue (D'=1; LOD>2); po3oBblit — 3HauuTensHoe cuerienne (D'<1; LOD>2); Genblit — cnaboe cueruie-
aue (D'<1; LOD<2). YepHbIMU JHHUAMH OTMEUEHBI TauioTunnaeckue 6oku: Ha pucynkax Al, b1 u Cl ramio6ioku momydeHs! ¢ ucmojib3oBanneM anropurma «Confidenceinter-
valsy», Ha pucynkax A2, B2 u C2 rammo60Ku MOIydeHsl ¢ HCoib3oBanneM anroputma «SolidSpine». Ha pucynkax A3, B3, C3 B siueiikax mpuBeeHbI 3HAYCHHS KO3(DDHIIHEHTA

KOppEesun 1 IIupcona.
Note: in Figures Al and A2, B1 and B2, C1 and C2, the cells indicate the values of the adhesion coefficient D" according to Levontin (when D '= 1, the cell is empty). The color of

the cell reflects the strength of cohesion between polymorphisms: red — strong cohesion (D’ = 1; LOD> 2); pink — significant adhesion (D" <1; LOD> 2); white — weak adhesion
(D’ <1; LOD <2). Black lines mark haplotype blocks: in Figures Al, B1 and C1, haploblocks were obtained using the “Confidence intervals” algorithm, in Figures A2, B2 and C2,

haploblocks were obtained using the “Solid Spine” algorithm. Figures A3, B3, C3 in the cells show the valuesof the Pearson correlation coefficient r2.
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Tabauya 2
PacnpenesieHue 4acToT rarmjioTUNOB MOJUMOP@HBIX JoKycoB reHa MMP9 no ranjio6;10xam,
BbBIAABJICHHBIM y 60.]'[]:.H]>IX ﬂ3BeHHOI7'I 60.]163]-[]:10 )Ke.ﬂymca UB KOHTpOJIbHOﬁ rpyrme
Table 2
Distribution of haplotype frequencies of polymorphic loci of the MMP9 gene by haploblocks identified
in patients with gastric ulcer and in the control group
YacToTa ramjioruna
TanodJ0k Jlokychl Tanmorun 60JILHBIE KOHTPOJIb OR P
(n=119) (n=347)
rs3918242|rs3918249 TC 0,1034 0,1731 0,56 0,012
H1 rs3918242|rs3918249 cC 0,2457 0,2039 1,25 0,186
rs3918242|rs3918249 CT 0,6509 0,6230 1,09 0,453
rs3787268|rs2250889 GG 0,1125 0,1146 0,96 0,932
H2 rs3787268|rs2250889 AC 0,1879 0,1915 0,95 0,903
rs3787268|rs2250889 GC 0,6996 0,6940 1,08 0,871
rs3918242|rs3918249|rs17576 TCG 0,0994 0,1611 0,55 0,020
rs3918242|rs3918249|rs17576 CCG 0,2297 0,1813 1,36 0,107
H3 rs3918242|rs3918249|rs17576 CTG 0,0125 0,0193 0,62 0,494
rs3918242|rs3918249|rs17576 TCA 0,0058 0,0123 0,35 0,406
rs3918242|rs3918249|rs17576 CCA 0,0155 0,0231 0,62 0,487
rs3918242|rs3918249|rs17576 CTA 0,6370 0,6029 1,12 0,357
rs3918249|rs17576|rs3787268 CGA 0,1908 0,1754 1,12 0,597
rs3918249|rs17576|rs3787268 CAA 0,0013 0,0142 0,01 0,096
Ha rs3918249|rs17576|rs3787268 CGG 0,1366 0,1720 0,79 0,205
rs3918249|rs17576|rs3787268 TGG 0,0110 0,0156 0,68 0,610
rs3918249|rs17576|rs3787268 CAG 0,0120 0,0216 0,93 0,883
rs3918249|rs17576|rs3787268 TAG 0,6403 0,6012 1,02 0,290
rs17576|rs3787268|rs2250889 GGG 0,0139 0,0104 1,57 0,654
rs17576|rs3787268|rs2250889 AGG 0,0976 0,1028 0,93 0,818
H5 rs17576|rs3787268|rs2250889 GAC 0,1873 0,1736 1,01 0,637
rs17576|rs3787268|rs2250889 AAC 0,0031 0,0205 0,02 0,066
rs17576|rs3787268|rs2250889 GGC 0,1345 0,1746 0,76 0,152
rs17576|rs3787268|rs2250889 AGC 0,5636 0,5181 1,23 0,231

IIpumeuanue: OR — oTHOIIEHUE MTaHCOB; P — ypOBEHb 3HAUMMOCTH, JKUPHBIM BBIJENIEHBI JOCTOBEPHBIE pa3auuus nocie nposenenus 1000 nepmyranuil.
Note: OR — odds ratio; P — level of significance, significant differences after 1000 permutations are marked in bold.
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Tabauya 3
PacnpenesieHne 4acToOT rarjioTUNOB MOJUMOPGHBIX J0oKycoB reia MMP9 no ransot/o0kam,
BBIAABJICHHBIM Yy 00JILHBIX A3BEHHOI 00J1€3HLI0 L[BeHaI[IIaTI/IHep(:THOﬁ KHIIKA U1 B KOHTpOJIbHOﬁ rpyumme
Table 3
Distribution of haplotype frequencies of polymorphic loci of the MMP9 gene by haploblocks identified
in patients with duodenal ulcer and in the control group
T'anno6/0k Jlokycsl Tanaorun Hacrora ramoruna OR P
0osbHbIe (n=78) | KOHTPOJb (n=347)
rs3918242|rs3918249 TC 0,1382 0,1731 0,84 0,299
H1 rs3918242|rs3918249 cC 0,1974 0,2039 0,98 0,857
rs3918242|rs3918249 CT 0,6645 0,6230 1,06 0,342
rs3787268|rs2250889 GG 0,1032 0,1148 0,92 0,684
H2 rs3787268|rs2250889 AC 0,2087 0,1917 1,15 0,637
rs3787268|rs2250889 GC 0,6881 0,6934 0,96 0,898
rs3918242|rs3918249|rs17576 TCG 0,1440 0,1636 0,96 0,549
rs3918242|rs3918249|rs17576 CCG 0,2015 0,1829 1,21 0,593
H3 rs3918242|rs3918249|rs17576 CTG 0,0263 0,0195 1,56 0,597
rs3918242|rs3918249|rs17576 CCA 0 0,0239 0,32 0,051
rs3918242|rs3918249|rs17576 CTA 0,6282 0,6101 1,15 0,678
rs3918249|rs17576|rs3787268 CGA 0,1954 0,1733 1,19 0,518
rs3918249|rs17576|rs3787268 CAA 0 0,0160 0,85 0,110
Ha rs3918249|rs17576|rs3787268 CGG 0,1485 0,1742 0,97 0,442
rs3918249|rs17576|rs3787268 TGG 0,0258 0,0158 1,84 0,401
rs3918249|rs17576|rs3787268 CAG 0 0,0197 0,30 0,076
rs3918249|rs17576|rs3787268 TAG 0,6304 0,6009 1,18 0,499
rs3918242|rs3918249]rs17576|rs3787268rs2250889 CTAGG 0,1014 0,1072 0,97 0,833
rs3918242|rs3918249]rs17576|rs3787268rs2250889 CCGAC 0,1911 0,1565 1,32 0,298
rs3918242|rs3918249]rs17576|rs3787268rs2250889 CCAAC 0 0,0178 0,01 0,094
rs3918242|rs3918249|rs17576|rs3787268|rs2250889 CTAAC 0,0069 0,0109 0,39 0,658
H6 rs3918242|rs3918249|rs17576|rs3787268rs2250889 TCGGC 0,1459 0,1507 0,94 0,882
rs3918242|rs3918249|rs17576|rs3787268rs2250889 CCGGC 0,0040 0,0235 0,21 0,118
rs3918242|rs3918249|rs17576|rs3787268rs2250889 CTGGC 0,0287 0,0158 2,11 0,284
rs3918242|rs3918249]rs17576|rs3787268|rs2250889 TCAGC 0 0,0129 0 0,153
rs3918242|rs3918249]rs17576|rs3787268rs2250889 CTAGC 0,5218 0,5047 0,96 0,703

[Tpumeuanue: OR — oTHOImIEHUE TaHCOB; P — ypOBEHD 3HAYMMOCTH.
Note: OR — odds ratio; P — level of significance.
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Puc. 2. Accounanuu nomumopdusma rs679620 rena MMP3 ¢ ypoBHem 3kcnipeccuurena MMP1
B IIMTOBUIHOM kene3e (A) u KynbType kietok pudpobdnacros (b) (http://www.gtexportal.org/)
Fig. 2. Associations of the rs679620 polymorphism of the MMP3 gene with the expression level of
the MMP1 gene in the thyroid gland (A) and fibroblast cell culture (b) (http://www.gtexportal.org/)
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Fig. 3. Relationship of the rs17577 polymorphism of the MMP9 gene with transcription of the
MMPL1 gene in the esophagus (A) and small intestine (b) (http://www.gtexportal.org/)
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Takum 00pa3oM, MOXHO 3aKIIOYHTH,
YTO COTJIACHO IIOJIYYEHHBIX HAaMM JIaHHBIX,
ME/IMKO-OMOJIOTHYECKO OCHOBOW accolra-
M moJMMOpGHBIX  JIOKycoB 53918242,
rs17577 u rs3918249 rena MMP9 ¢ pa3Butu-
eM H.pylori-HeraTuBHOW SI3BEHHOUW OOJIE3HH
xenmynka u monumopduzma 15679620 rena
MMP3 ¢ dopmupoBanuem  H.pylori-
HEraTUBHOM $I3BEHHOM OOJIe3HM JBEHAALIATH-
NEPCTHONH KHUIIKH MOXET OBITh WX CBS3b C
aMUHOKHCIIOTHBIMU 3aMEHAMU B KOAUPYEMBbIX
noyunentuaax MMP3 (rs679620) u MMP9
(rs17577) n BAMSHUE 3TUX MOIUMOP(PHU3MOB
Ha YPOBEHb 3KCIIPECCUU PA3IUYHBIX T€HOB B
pa3HbIX OpraHax U TKaHAX (BCE YEThIpE «3Ha-
YUMBIX» s (POPMUpPOBAHHS S3BEHHOU 00-
JIE3HU TOTUMOP(HBIX JOKYyCa acCOIMUPOBa-
Hbl C TPAHCKPUNIMOHHOH aKTUBHOCTHIO
T'CHOB).

Craemyer OTMETHTB, YTO COTJIACHO 0a3bl
nauubix HaploReg v4.1 Ha paccrosauu 22Kb
oT momuMopdHOro sokyca rs679620 rena
MMP3 PacIoIOXKeH nosmmMophu3mM
rs11225434, KOTOpBI CUIIBHO CUEIJIEH C HUM
(r2=0,90, D’=-0,97). B noysiHO-TEeHOMHOM HC-
cnenosanun (GWAS) Cheng Y.C. etal. [17]
YCTaHOBJICHBl ACCOLIMALUU  MoIUMopdu3mMa
rs11225434 ¢ ypoBHEM B3KcIpecCHUM TIeHa
MMP1 (p=2,07x10"""). Tak sxe B maHHOIT pa-
0otre ObUIO MOKazaHo, yto 1511225434 naxo-
IUTCS B HEPaBHOBECHMM IO  CLEIUICHUIO
(r*=0,34, D’=1,00) ¢ moIIMOp(HBIM JTOKYCOM
15495366, KOTOpBINI COIVIACHO pe3yJbTaTam
MIPOBEICHHOTO  WCCIIEIOBAaHHUS  OIPEesieT
17,5% wn3menuuBoctu ypoBHs MMP1 B opra-
HU3ME.

Marepuanbsl HacTosimed paboThl, [e-
MOHCTPUPYIOIIME  CBs3b  MOJUMOpU3Ma
15679620 rena MMP3 c¢ puckom pa3BuTus
H.pylori-neraTuBHOU S3BEHHON OOJIE3HU JIBE-
Ha/ILATUIIEPCTHOM KHUIIKU COTJIacyrOTCs ¢ pe-
synpTatamu pabotel YehY.C. etal. [18]. B
3TOM HCCIIEJIOBAHUM JENAeTCs BBIBOJI O TOM,
gyro nosmMopdusMm rs679620 reaa MMP3, HO
He dupA-craryc H.pylori, MOXET KOPPEIHPO-
BaTh C BOCIPHHMYHUBOCTHIO K SI3BEHHOU 00-
JIe3HU JIBEHA/LATUIIEPCTHOM KHIIKK TIOCie
uHumposanuss H.pylori y TaiiBaHbCKHX
xeHmuH. [Ipu atom cpeau H.pylori undunu-
pOBaHHBIX XeHIIMH TaiiBaHs (Kak U B €BPO-

neiickord nomynsuuu LlenrpansHoro YepHo-
3embst Poccun) dakTtopom pucka pa3BUTHS
SA3BEHHOH  OOJE3HH  JBEHAATHIIEPCTHOU
kumku sBisercs reHorun CC (OR=2.4) no
cpaBHEeHUIO ¢ reHotunom TT.

Crnenyer OTMETHTb, YTO pPE3yJbTaThl
JAHHOTO MCCJIEJ0BaHUs, YKa3bIBAIOLIUE Ha
BOBJICYEHHOCTH TTosimMopduszma 1s679620 re-
Ha MMP3 B dopmupoBanune H.pylori-
HEraTUBHOW SI3BEHHOU OOJIE3HM JBEHAIIATH-
MEePCTHON KHUIIKW, HO HE B Pa3BUTHE S3BEH-
HOW OOJIE3HH JKEeNylIKa OTINYAIOTCA OT JaH-
HBIX paboTel TOMita M., et al. [19] B koTopoii
nmokasana 3Hauumasi poiar MMP3 B pa3sutuu
SI3BEHHOM 0OJE3HU >KemyaKa. ABTOpBI ycTa-
HOBWIH, 4T0 ypoBeHb MMP3 y manuenToB c
SI3BEHHOM 0O0JIE3HBIO JKETMyIKa ObLT JOCTOBEP-
HO BBILLIE B MECTE JIOKAJINU3ALUU SI3BbI, YEM B
aHTpaJbHOM OTJENIe, U HMEN JIOCTOBEPHYIO
MOJIOKUTEIbHYIO KOPPEJSILIUOHHYIO CBSI3b C
TIMP1, IL1B, IL6 u IL8.

[losyueHHbIE HAMU PE3YJIbTATHI O CBS3U
noiuMopdusmMa MaTPUKCHOW METAIJIONPOTE-
nHazbl 9 (rs3918242, rs17577 n 1s3918249) ¢
dbopmupoBanrem H.pylori-HeraTuBHON  sI3-
BEHHOU OO0JIE3HU KeyJKa COTIACYIOTCS C pe-
syneraTamu pabotsl LiS.L. etal. [20], B xoro-
poii Moka3aHa BakHas poJib MATPUKCHOM Me-
TAJTOMPOTENHA3bl 9 U TKAHEBOTO UHTHOUTOpA
metaonporentassl (TIMPL) npu si3BeHHOI
00JIe3HH KelyJKa U XPOHUYECKOM IOBEpX-
HocTHOM ractpute (XIII'). B nanHOM uccine-
JIOBaHMM HA BBIOOpKax u3 63 manueHTtoB ¢ b
XK u 25 nanuenrtoB ¢ XIII" aBTopbl ycTaHOBU-
mu, yto ypoBHM MMP9 u TIMP1 B mecTe no-
KaJlM3alluy sA3BE€HHOro JedeKkra WiIu B aH-
TPaJbHOM OTJeNe JKeIyaKa ObUIN JOCTOBEPHO
Bbllle y nanueHToB ¢ Ab K, yem y nanueH-
ToB ¢ XIII'. Ypoenv MMP9 B mecTe s13BbI
ObLI JOCTOBEPHO BHIIIE, YEM B aHTPAJIbHOM
otaene y 6ombHbIX Ab XK, n monoxwurensHo
koppenupoBan ¢ yposHem ¢ TIMP1. Coxnep-
xanne MMP9 Obu1o 3HAUUTENBHO BBILIE Y
H.pylori-nosutuBHeix, u4em 'y H.pylori-
HeratuBHEIX nanueHToB ¢ b 2K u XIII'. AB-
TOpHI JCNAlT BBIBOJ O ToMm, uro MMP9 mo-
KET BBIMONHATh BaXHYIO (YHKIHIO TpH
(hOpMHUPOBAHUHM U PEIUANBUPOBAHUU SI3BECH-
HOU 0OJIe3HU KemyAKa. 3HAUUMYIO TUHAMUKY
ypoBHs MMP9 B cimsuctoii 00omodke xe-
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nynaka npu Jiedennn uHbekuuu H.pylori BbI-
seuan B padore Kubben F.J., et al. [21]. As-
TOppl Ha BBIOOpPKE U3 58 mMalUuEeHTOB ¢
H. pylori-acconuupoBaHHbIM TaCTPUTOM, IO-
Ty4aBIIMM  KOMOWHHPOBAHHYIO  TEpaIHio,
yCTaHOBWJIM CHWKeHue ypoBHs MMP9 mpu
ycnemHo spaaukanus H.pylori, xak B aH-
TPaJbHOM OTJZENe, TaK M B CIM3UCTOH 000-
JIOYKE Tella JKeNy/Ka, [0 CPAaBHEHHUIO C TaKO-
BOI 10 JIEYCHHUs, HE3aBUCUMO OT TPUMEHSE-
MOW CXEMBbI TEPaIHH.

3akaouenue. C passuruem H.pylori-
HETaTUBHOW SI3BEHHON OOJIC3HU JKEITyJKa ac-
COLIUMPOBAHBI noauMopdHbIe JIOKYCBI
rs3918242 (OR=0,59), rs17577 rena MMP9
(OR=0,54) wu ramrorun TC 1s3918242-
rs3918249 rera MMP9 (OR=0,56), a ¢ B03-
HUKHOBeHUeM H.pylori-HeraTuBHOMN S3BEHHON
00JIe3HU JIBEHAIATUIICPCTHON KUIIKH CBSI3aH
nomumoppmsm 1679620 rena  MMP3
(OR=0,69).
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Pesrome

AxTyanbHocTh: COBpEeMEHHBIM MEPCIEKTUBHBIM HANpaBiIeHUEM (hapMaKOTepaIuy 1mo-
paKEHHUH CETYATKH IIPH IVIAYKOME SIBJISIETCS HEMPO- WIM PETHHONPOTEKIUS, YTO OIpe-
JIeNIIeT aKTYaJIbHOCTh CO3/IaHUS aJIeKBATHBIX SKCTPANOINPYyEMbIX Ha 3a00J€BaHHe y ye-
JIOBEKA MOJIee MaToJOruu JUIsl JOKJIMHUYECKUX UCIBITAHUNA COOTBETCTBYIOIIMX IIpe-
napatoB. Leuas ucciaenoBanus: Onpenenenue MOpPpodyHKIMOHATBHBIX U3MEHEHHUH B
CeTUaTKE y KpbIC NMPHU HMCHOIb30BAaHUU OJHOIO U3 CIIOCOOOB MOJAEIUPOBaHUS TJay-
KOMHOI'O Ipoliecca ATUTEIbHBIM BBeAeHueM ruanypoHoBoil kuciotel (I'K) B mepen-
HIOIO KaMepy I1a3a. MaTtepuanbl 1 MeToabl: VcciienoBaHue BBINOIHEHO Ha JBYX paB-
HBIX (0 10 ocobeif) rpynmax OenbIX J1aOOPaTOPHBIX KPHIC: KOHTPOJIBHON M SKCHEpHU-
MEHTAJIbHON. B 3KCnepuMEHTaNbHOW MOJEIMPOBAIN XPOHUYECKOE ITOBBIINICHHE BHYT-
puriasHoro nasieHus (BI'Jl) exxeHenenbHbIM BBEIEHHEM B IEPEAHIO0 KaMepy riasza 25
Mk 1% pactBopa I'K B Teuenue 10 nenmens. Ompenensiii ypoBeHb BHYTPHUIJIA3HOTO
nasnenus (BI'/]), anekrpoperuHorpaguyeckue XxapakTepucTuku cetyatku. [IpoBeneHo
€€ THUCTOJIOTUYECKOE MCCIIEI0BaHUE C KOMIbIOTEpHON Mopdomerpueil. PesynabrarTsi:
Benenune I'K B nepeanioro kamepy riaza yKe B paHHEM IEPHUOAE MPUBOIUT K JTOCTO-
BepHOMY nosbieHnto BI'J] 1o 23,6+1,33 MM pT. €T., KOTOPOE CTOMKO yIEp:KUBAETCS Ha
npotrsokeHun 10 Hexenb. DnekTpopeTHHorpadusi JEMOHCTPUPYET pa3BUTHE TUCHYHK-
UM KaK (OTOPELEnTOphIX, TaK M acCOIMATUBHBIX HEHPOHOB CETYATKU B BHJIE JOCTO-
BEPHOT'O0 CHM)KEHHS aMIUIUTYbl a- U B- BOJH. Mopdosnornueckue U3MEeHEHHUs! CBHJIE-
TENBCTBYIOT O Pa3BUTUH XapaKTEPHBIX /IS TJJAyKOMHOTO MOPaXKEHHs W3MEHEHUMN HeM-
PAJIbHBIX CJIOEB C TMOEINbI0 TAHIIMOHAPHBIX HEMPOHOB, aTpodueil cliosi HEPBHBIX BOJIO-
KOH. IIpy 3TOM OTCYTCTBYIOT HapylIEHUS MUKPOLMPKYJIALHUUA B TOM CTENEHHU, KOTOPAs
MO>KET HECOMHEHHO CBHJIETEJILCTBOBATh 00 MIIEMUYECKON MpUpO/Ie HEHPOHAIBHOMN T'U-
6emu. [locnenHIOI0 MOXKHO CBSI3aTh C JIBYMsI IPYTMMH MEXaHHU3MaMU: C MPSAMBIM Jeii-
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ctBueM noBsieHHoro MI'J[, mubo ¢ MexaHW3MOM IKCaWTOTOKCHYHOCTH, YTO TPEOyeT
OTZIEJIbHOTO uccienoBanus. CoOXpaHUBIINECS HEWPOHBI MPOSIBISIOT IPU3HAKU KOMIICH-
CaTOPHOM peakiuu ¢ TUIepTpodreii MepruKapruoHOB, YTO BEPOSTHES SBISCTCS MPOSBIIC-
HUEM MX JICHIPUTHOM IUIACTUYHOCTH. 3akJo4eHue: Vcnoib3oBaHHas MOJIENIb BOCIIPO-
M3BOJUT XapaKTePHBIC IS TIIayKOMbI MOPGO(PYHKITMOHATHHBIC H3MCHEHHS CETYATKH U
SIBJISIETCSl aJIEeKBATHOM JUIsl BOCIIPOU3BECHUS THIIEPTEH3MOHHOIO KOMIIOHEHTA Iarore-
He3a IaHHOTO 3a00JIeBaHUSI.

KuroueBrble ci10Ba: riiaykoMa; MOJEINPOBAHNUE; U3MEHEHUS CETYATKU
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Abstract

Background: Neuroprotective approaches are considered to be the most promising
among existing modern directions in the development of antiglaucomatous drugs. The
aim of the study: The detection of morphofunctional changes in the retina following
the chronic increase in intraocular pressure modelled by injection of hyaluronic acid
(HA) into anterior eye chamber. Materials and methods: Two groups (intact and ex-
perimental) of albino rats (10 animals in each group) were used. In experimental ani-
mals 25ml of 1% solution of HA was weekly injected into the anterior eye chamber during
10 weeks. The intraocular pressure (IOP) measurement, electroretinigraphy and histological
methods with computer morphometry were used. Results: The intracameral administration
of HA leads to a statistically significant increase of IOP up to 23,6+1,33 mm Hg which re-
mains stable duringl0 weeks. Electroretinography demonstrates the development of
dysfunction of both photoreceptor and associative neurons of the retina in the form of a
significant decrease in the amplitude of a- and b-waves. Histological changes observed
in experimental retinas are characteristic of glaucomatous damage with specific neu-
ronal loss in the ganglion layer and atrophic thinning of the nerve fibers layer. The sur-
viving neurons show signs of a compensatory reaction with hypertrophy of the pericar-
yons, which is more likely a manifestation of their dendritic plasticity.Conclusion: The
model used reproduces morphofunctional changes in the retina characteristic of glau-
coma and is adequate for reproducing the hypertensive component of the pathogenesis
of this disease.
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Beenenue. I'aykoma sBisercs OIHOU
U3 OCHOBHBIX IPUYUH HEOOpaTUMOU moTepu
3peHus BO MHOTMX cTpaHax [1, 2]. Xora miu-
TEIbHOE W3YYCHHE MPHUPOABI 3a00JeBaHUS
MpUBEJIO K (OPMUPOBAHUIO TPEX JIOMOJIHSIIO-
IUX JIpYyr Apyra T€OpUH 3TUOJOTUU M TATO-
reHe3a: TUAPOMEXaHWYECKOM, COCYAUCTOU H
MeTraboyimueckon [3, 4, 5] B kauecTBe IJ1aBHO-
ro Qaxkropa MPOrPECCUPYIOLIETO JereHepa-
TUBHOTO TTOPAXKEHHUS CETUYATKH U 3pUTEIHHOTO
HEpBa C Pa3BUTHEM ONTHUYECKON HEWpomaTuu,
UMEIOIIECH XapaKTepHbIe MOP(HOIOTHUECKUE U
KJIIMHUYECKHUE TPOSBIICHUS, pacCMaTPUBAETCA
NENUCTBUE JJIUTEIHHO MOBBIIICHHOTO WA HE-
TOJIEPAHTHOI'O  BHYTPUIJIA3HOTO  JIABJICHMS
(BL).

OCHOBHOW MHUIIIEHBIO IEHCTBUS MATO-
JIOTUYECKUX (DAKTOPOB SIBIISFOTCSI TaHTIINO-
HapHble HEUPOHBI CETYATKU U JACHAPUTHBIC
BETBJICHUSI C CHHANTUYECKUMH KOHTAKTaMH
BO BHYTPEHHEM ceT4aTroM cioe u d3pdepeHT-
HBIM BBIXOJ, POPMHpPYEMBIN aKCOHAMU B CIIO€
HEPBHBIX BOJOKOH U 3PHUTEIILHOM HEpBE, MO-
JyYUBIIINE BMECTE HA3BAaHUE «KOMIIJIEKC TaH-
[JIMOHAPHBIX KIETOK» [6]. B mccnenoBanusax
HOBBIX (papMaKOTEPANEBTUUECKUX CPEJICTB,
HaIlpaBJIE€HHBIX MPOTUB TOBPEKICHUN €ro
KOMIIOHEHTOB HOBEWIIIEH SABISETCA Mapajgur-
Ma HEUpONpOTEeKIUHU, MOApa3yMeBas Mephl
3alUTHl UMEHHO TaHTJIMOHAPHBIX HEWPOHOB
[7, 8, 9], un1 peTUHONPOTEKIMHU, HE OTPAHHU-
YUBAsCh TOJIBKO ATOM 4acThio cetdarku [10].
B cBsi3u ¢ papMakororuueckuMu HUccie10Ba-
HUSIMH Ha TIEPBBIM IUIaH BBIXOIUT MpodiiemMa
CO3JaHUsl MOJENH TJIAYyKOMHOTO IMOPAKEHUS,
MTO3BOJISIIOIIEH MaKCUMAaIbHO SKCTPAIOIHPO-
BaTh JKCIEPUMEHTAJIbHBIE JBIHHBIE Ha 4YEJO-
BEKa, YeMY ITOCBSIIIICH IIEJIBIN Psil COBPEMEH-
HBIX aHanmuTH4Yeckux pador [11, 12, 13]. dpy-
UM aKTUBHO M3y4ae€MbIM BOIIPOCOM SIBIISFOT-
CSi MEXaHU3Mbl THUOENIH TaHTJITHOHAPHBIX
HEWPOHOB, OCOOCHHO C YYETOM TPOTHUBOpE-
YUBO OILIEHUBAEMON BO3MOKHOCTBIO €€ CeJeK-
TUBHOCTH Y Mop¢osioruyecku U (QyHKIHO-

HaJIbHO PA3MYHBIX CYOMOMYISAIUI JaHHBIX
kietok [14, 15, 16]. B cBsi3zu ¢ nocinegHummu
acrmekTamMu 1mpoOJemMbl HaMH  OIpeleieHa
Le/1b JAaHHOT'O UCCIIEI0BAHUS.

Hear mnccaemoBanus. Onpenenurtb
0c00eHHOCTH MOP(HOIOTHUECKUX U (PYHKIHO-
HaJbHBIX (AJIEKTpopeTuHOTrpadus) H3MEHE-
HUM CETYaTKH NpPU MOJICTUPOBAHUM TJay-
KOMHOTO TpOILIecca Y KPbIC XPOHUYECKUM T10-
BBIIIICHUEM BHYTPHUTIIA3HOTO JIABJICHUS.

Marepuanabl M MeTOIbI HCCJIEI0BA-
Husa. Uccnenosanue BoIonHeHo Ha 20 OeIbIx
nabopaToOpHBIX KpbICax-caMIlax BO3PacTOM
3-4 mecsria, maccoit 180-220 r, cocTaBUBIIMX
JIB€ PaBHbBIC IPYMIbI: HHTAKTHOTO KOHTPOJISI U
SKCIEpUMEHTANIbHYI0. [ co3maHus B 3KC-
MEePUMEHTAJIbHOW  TPYMNIE  XPOHUYECKOM
BHYTPHUTJIA3HOW THUIEPTEH3UU W3 YaCTO UC-
MOJIb3yEeMBIX MOJIEJICH, BBIIIOIHAEMbIX BBEJIE-
HUEM B TIEPEIHIOI KaMepy Iiiaza MUKpochep
[17, 18], koHBbIOHKTHBAIBHBIX (HHOPOOIACTOB
[19], KOMIIOHEHTOB OCHOBHOT'O BEIIECTBA CO-
enquHuTeNnbHOM Tkanu [20, 21, 22], Hamu ¢
Y4€TOM TEXHHUYECKHX OCOOCHHOCTEH U BO3-
MOXHOCTEH COIMOCTaBIEHUH C UMEIOIIUMHUCS
JTUTEepaTypHBIMH JTAHHBIMUA BBIOpaHa MOJIEIh C
BBEJICHUEM B MEPEAHIO0 Kamepy ria3 25 MKI
1% pacTBOpa THATYPOHOBOW KHUCIOTHI [21,
22]. BBeneHue BBINONHSIIN O] BHYTPUOPIO-
IUHHBIM ~ XJopanruapatieiM (300  Mr/kr)
HapKO30M OJIMH pa3 B Heaemo B TeueHue 10
HeNenb. Perucrtpanuio ypoBHS BHYTPHUTIIa3-
Horo masnenus (BI'Jl) ocymectBisnu ToHO-
merpom Icare“TONOVET (®unimsHmms) co-
IJIACHO MHCTPYKIHUU.

DnexTpoU3N0IOTHIEecKOe HCCIle0Ba-
HUE CETYaTKU OCYIIECTBIISUIA IO METOJIUKE,
onrcanHou panee [23]. JKUBOTHBIX BBIBOIIIIN
13 SKCIIEpUMEHTa 1ol Hapko3oM B CO;, kame-
pe. I'masa um3Bnexanu HETUKOM C IpUIIeKa-
IIMMU TKaHAMU U ¢pukcuposanu B 10% pac-
TBOpe (hopmanuHa B TeueHue 24 yacos. Hc-
cienoBany nepudepruuecKkue 4acTu CeTYaTKH,
JUIS 4ero rmocie (UKcaluu OCTOPOKHOTO
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yAAJISUIM POrOBMILY, pa3pe3aly IJla3a mapa-
LIEHTPaJbHO B CaruTTAJbHOM IUIOCKOCTU H
o0e yacTu 3a1MBajiy B napaduH CTaHIapTHBIM
cnocobom. ['mcronoruueckue cpesbl TOJNIU-
HOM 7 MKM OKpallMBalId I€MaTOKCUIMHOM U
503MHOM. MuUKponpenaparbl  HCCIeI0BaIH
10J1 MUKpOCKOTIOM» «JIoMO» ¢ Bujeokamepoit
«DV1000». [Ins mopdomerpun 1moja MakcH-
MaJbHBIM YBEJIMYEHHEM MHKPOCKOIA C HC-
MoJib30BaHueM o0bekTuBa X100 U mMacisHoi
MMMEpPCHUU C TIOMOIIbIO mporpamMmbl «McrA-
View 7.3.1.7» (JIOMO-mukpocucrems, Poc-
CHsl) TIOJIydall M300paKeHUs CIy4YaHbIX IMO-
JIeW 3peHus CTaHAAPTHOM IUIOLIAIUA C 3aXBa-
TOM B HX Mpefesiax BHYTPEHHEro CeT4aroro,
TaHTJIMOHAPHOIO CIIOEB U CJI0S HEPBHBIX BO-
JIOKOH ceTyaTKu. B kaxxaoi cepuu mpoaHaiu-
3upoBaHo He MeHee 50 uzobOpaxenuid. C uc-
nmosib3oBaHueM mnporpammbl «lmaged» (NIH,
Bethesda, USA) BbINOAHSUIN JIMHEHHBIC W3-
Mepenus. KonmuuecTBeHHYIO OLIEHKY TaHTJIu-
OHApPHOTO CJIOS BBIIOJHSUIM IyTEM IOJICUETa
KOJMYECTBA (JMHEHMHON IIOTHOCTH) KIIETOK
Ha MPOTSHKEHUU CTAHJAPTHBIX YYaCTKOB CJIOS
B MOJsX 3peHus. J[aHHbIE PETUCTPUPOBAIU B
ateKTpoHHBIX Tabimax MsExcel 2003, cpen-
CTBaMH MaTeMaTUYECKOTO U CTAaTUCTUYECKOTO
aHaJIn3a KOTOPBIX OCYLIECTBIISIIU NEPBUUYHYIO
CTaTUCTHYECKYI0 00paboTKy. [locTOBEpHOCTD
pa3IM4Uil BEJIMYMH MOKa3aTeNel OLEHUBAIM C
MIOMOUIBIO0 OHJIAH CEpPBUCA CTATUCTUYECKOTO
aHanm3a «medstatistic.ru», ucmonb3yst KpuTe-
pun t CreronenTa u XZ IIupcona ¢ momnpaBkou
Weiitca.

PesyabTaTel um ux obcy:xaenue. B pe-
3ynbTare NPUMEHEHHOTO MOJEIUPOBAHUS
IJIAyKOMHOTO Tpolecca ObUIO JTOCTUTHYTO
JIOCTOBEpHOE 3HaumMoe noseimenue BI'J[ go
23,6+1,33 MM pT. CT. (Y UHTAKTHBIX >KUBOT-
veix  10,4£0,65 MM  pr. cr.; p<0,001).
B uccnenoBanuu-npororune [21] Obuia mo-
CTUTHYTa TaKasl e CTeleHb MOBBILIICHHS JAaB-
JEHUS YK€ TOCJIE€ NEpBOM HMHBEKIMH M Ha
MPOTSKEHUH BCErO MCCIIEIOBAHUS C €KEeHe-
JEJIbHBIMU UHBEKLUSAMU €T0 YPOBEHb COXpa-
HAJICSL HA JOCTOBEPHO OOJBIIMX 3HAUYEHUSX
(21,63+ 1 MM pT. cT.). DnEeKTpoPU3UOIOTHYE-
CKOTO ¥ MOpP(OJIOTMYECKOTO HCCIIEIOBAHUS

CETYATKU aBTOPHI HE BHIMONHSIN. OHU BBI-
MOJIHEHBI B MOCIEIYIOIIUX HCCIEAOBAHUSAX,
YTO MBI 00CY/IUM JIajIblIlIe.

B pesynbrare snextpopetuHorpaduye-
CKOT'0 MCCJICJIOBAHUS Y HKCIIEPUMEHTAIBHBIX
KUBOTHBIX dYepe3 10 Henenb MOBBIMICHUS
BI'J] Hamu BBISIBJICHBI IPU3HAKU AUCHYHKIUN
B HapyXHOU ((hoTopenenTopHbie U OUIIOJISAP-
Hble HEMpPOHBI) YaCTU ceTYaTKH B popme a0-
ctoBepHOro (p<0,05) CHM)KEHUS aMIUIUTY]IbI
a-BoJH 10 67% (78,0+6,11 uV) ot KOHTpOIIB-
Horo (116,0+6,70 uV) 3Hauenus. AMmiutyaa
B-BOJIH joctoBepHO (p<0,05) cHU3MIAch 110
56% (115,0+£8,06 uV) oT KOHTPOJIHLHOTO 3HA-
yenus (206,0+9,57 uV). B npencraBneHHBIX B
JUTEpaType MHCCIENAOBAaHUAX C HUHTpaKaMe-
paJIbHBIM BBEJIEHUEM T'HATYPOHOBON KHCIIOTHI
B QHAJIOITMYHOM HalleMy HCCIIEOBAHUIO 00b-
eMe [22] 1 ApyroM HCCIIeIOBaHUU C BBE/ICHU-
€M XOHJIPOUTUHCYNIb(paTa B o0bemMe 20 MK
[20] ObuM TONMyYEHBI CXOJHBIE JaHHBIE: IO-
BoilieHne BI'J[ ¢ mecTtoll Henenu skcnepu-
MEHTa C TPOTPECCHPOBAHUEM [0 MAECATOMH,
CHIDKCHHE AaMIUIATYl PETHHOTPahUUISCKUX
BOJIH. MexaHu3M JeWCTBUA TIUKO3aMU-
HOTJIMKAHOB aBTOPHI CBSI3BIBAIOT HE C MPSMOiL
MEXaHHYECKON 3aKyNmOpKOH TpaOeKyIsIpHBIX
CTPYKTYp yIJla IJia3a, Kak 3TO HaOJro/1aeTcs B
OKKJTIO3MOHHBIX MOJIETSIX C TMPUMEHEHHEM
Mukpocdep [17], a ¢ BIUSIHHEM KOHLEHTpa-
MU TJIMKO3aMHHOTIUKAHOB C BBICOKHM CO-
JepYKAaHUEM CBSI3BIBAIOIINX BOAY AHUOHHBIX
TpyNI Ha COMPOTHUBIEHUE €€ TPaHCIOPTY B
MEXKJIETOYHOM MAaTPUKCE CTPYKTYpP CHUCTEMBI
CKJIEpaJIbBHOTO CHHYCA.

[Ipn mMopdonoruyeckoM HucCiIeTOBaHUU
MaTepuaga  OKCIEPUMEHTAIBHON  TPYIIIBI
HaMH OOHApY)XEHO, 4YTO o0IIas CTPYKTypa
CeTUaTKU TPU HUCTIOJIH30BAaHHOW MOJENH Ta-
TOJIOTUU HE TIOJIBEPraeTcsi 3HAYUMBIM H3Me-
HenusiM (puc. 1). B dotopenentopaom cioe
HaOIIOJATNCh JIMIThL MEJKHE OYaru pa3phiX-
JIEHUS] CTPYKTYpHl. B HapyKHOM W BHYTpEH-
HEM SIIEPHOM CJIOSIX MMEJIMCh OYaru paspe-
YKEHUS PaCOJIOKEHUS P HEUPOHOB 3a CUET
OTEYHOTO PACHIUPEHUS] MEXKKJICTOYHBIX IMPO-
MEKYTKOB.
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1. 83PN /

Puc. 1. O6muit BUJ THCTOIOTMUYECKON CTPYKTYPhI CETYATKU Y MHTAKTHBIX (2) U SKCIIEPUMEHTANb-
HBIX (B) )KUBOTHBIX: (poTOpernenTopHbli cioil (1) ¢ ouaramu pa3pekeHusi, raHIJIMOHAPHBIN CIIOH,
Hapy>KHbIN (2) 1 BHYTpeHHUi (3) siiepHbIe CI0U C PAaCHIMPEHHBIMU MEXKJIETOUYHBIMU POMEXKYTKA-
MU, TaHTHOHAPHBIN C 04araMu HEMPOHAJILHOTO OITyCTOIIEHU (CTPENIKU Ha puc. 1B), BHYTpEeHHUI
ceTyaTslii cioi (4) cnouruodopmHo n3MeHeH. OKp. TeMaTOKCUITMHOMUIO3MHOM.

VB. 10x100 (ummepc).

Fig. 1. Histological structure of the retina in control (a) and experimental (8) animals: photoreceptor
layer (1) with foci of discomplexity, outer (2) and inner (3) nuclear layers with dilated intercellular
spaces, ganglionic layer with foci of neural death (arrows), inner plexiform layer (4)
with spongiform changes. Hem&eosinstain. Magnification 10x100 (oilimmers)

TonmpHa BHYTPEHHErO CET4aTOro Clos
yMeHbIIMIach Tosbko Ha 10% (116,6+4,3 Mkm)
U JIOCTOBEepHO OT MHTAakTHOU (128,1+4,7) He
ormnyanack (p=0,07). OgHako B CTPYKType
ero ObUIO BBIPAXKEHO CIOHTHO(OpMHOE pa3z-
pBIXJIEHHME TPEUMYIIECTBEHHO B 00JacTu
BHYTPEHHErO MOJICIO0s Ha TPaHMIIe C TaHTJIU-
OHapHBIM ciioeM (puc. 2B). CXOIHBIN THIT W3-
MEHEHUI BBISBIEH U B CJIO€ HEPBHBIX BOJIO-
KOH, KOTOpBIIl yTpauMBaJl CpPaBHUTEIbHYIO
KOMITAaKTHOCTh U YETKOCTh KOHTYPOB, 4YTO OT-
pasuioch U B yBEIWYEHUH TOJILIMHBI HA 20%

(42,2+3,5 mMxm), HO Takxke Oe3 (p=0,2) mocrto-
BEPHBIX OTNIMYMI OT MHTakTHOro (35,8+3,1)
nokasarens. B uMmeromuxcs B JHTEparype
MOp(}OTOTHUeCKUX HCCIEOBAaHUSAX B aHAIO-
TUYHOW NpPUMEHEHHOM Hamu Mojenu [22]
Tak)Ke HE OBLJIO BBISBICHO H3MEHEHHH TOJI-
IIMHBI CJIOEB U CETYATKU B II€JIOM, HO MpPH
STOM 3HAUYMMbIM U3MEHEHUSIM IOJIBEprcs raH-
TJIMOHAPHBIN cloil. B 0/HOM M3 KIMHUYECKUX
ucchenoBaHuil [6] omTHueckas KOTepeHTHas
ToMorpadusi He BBIIBHJIA YETKOW 3aBUCHUMO-
CTH TOJIIMHBI KOMIUIEKCAa TaHTIMOHAPHBIX
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KJIETOK OT BHYTPUIJIA3HOTO AaBiieHUs. Takum
o0pa3oM, TOJIIMHA BHYTPEHHETO CETYaTOro
CJIOSl U CJIOSl HEPBHBIX BOJIOKOH CaMH I0 cebe
HE SBISAIOTCA JIOCTAaTOYHBIMH WHAMKATOPaMHU
COCTOSIHMSI ~ KOMIUIEKCAa  TaHIJIMOHAPHBIX
HEHUPOHOB. YBEJIMYEHUE TOJIUHBl BHYTPEH-
HEro CeTyaToro CJI0s UMEET OTEUHYIO NPUPO-
Iy U HE OTpakaeT COCTOSIHME JEHAPUTHBIX
BETBJICHUI M CUHANTHUYECKUX CBS3EH TaHIJIU-
OHapHBIX HeMpoHOB. OO0 3TOM CBUAETEIb-
CTBYET U COMNOCTaBJICHHE C JaHHBIMH JAPYTUX
UCCIIEIOBaHHUM, B KOTOPBIX NPUMEHEHBI BbI-
COKOCEJIEKTUBHBIE METOJbl HUACHTU(DUKAINH
HEWPOHHBIX cyOmonyssiuid. B uccnenoBanuu
Ha MOJIEJM TIayKoMbl y o00e3bsH [18] ycra-
HOBJIEHO, UTO JIET€HEepalns KaK KPYIHbIX, TaK
U MEJIKMX TaHIJIMOHApHBIX HEHPOHOB HAuyU-
HAETCsl C MOPAKEHUS JEHAPUTHBIX BETBICHUM
u 3areM Ten HeilpoHoB. Kak Hamu ykazaHo,
3aMETHbIE  CIIOHTMO(OPMHBIE  M3MEHEHUS
HAONMIOAIOTC  BO  BHYTPEHHEM  IOACIIOE
BHYTPEHHET0 CETYaTOro CJos, TO €CTh MECTe
KOMITIAKTHBIX JIGHIAPUTHBIX BeTBieHUH On-
tuna. [Ipu 3TOM H3BECTHO, YTO HEHPOHBI C
npoeknuei aeHaputoB B HapyxHbiid (Off)
MIO/ICJION BHYTPEHHEI0 CETYaToro cjosi u3Me-
HSIOTCS B paHHUU niepuoA noBbiieHust BI'J] B
OoJbIIeH CTETeHU, YeM HEHPOHBI C JCHIPUT-
HbIMH BeTBIIeHUsMU ON tuma [24]. K tomy xe
UMeEeTCsl ONpeleleHHas JeHApPUTHas Iuia-
CTUYHOCTb C BO3MOKHBIM KOMIIEHCATOPHBIM
yBenmdenuem On orpoctkoB mpu norepe Off
BETBJIEHUH y Ouctpatudunmupoanssix (On-
Off) kneroxk [14]. [TomHOE onpenencHue Npu-
POJIbI U3MEHEHUI KOMIIOHEHTOB TI'aHIJIMOHAP-
HOTO KOMIUIEKCa OKa3bIBaeTCs BO3MOKHBIM
IpU TNPUMEHEHUH METO/JOB BBIBICHUS MU
OLIEHKH CTPYKTYPHO-()YHKLIHOHAIBHOTO TOJI-
THUMa HEMPOHOB U COOTBETCTBYIOLIUX CH-
HAaMMYEeCKHX Mojiel. TeM He MeHee, Jaxe py-
TUHHBIE OOILErHCTOJOTMYECKUE METOJIbl, UC-
II0JIB30BAHHBIE U HAMH, IIPH JIOIOJHEHUH KO-
JIMYECTBEHHOM OIIEHKOM KJIETOUHBIX IOIYJIs-
LIUH Jal0T BO3MOXKHOCTH CYXKICHMSI O HallU-
YUM U CTENEHU HIIOPAaXKEHHsI OCHOBHOM MH-
IIeHH TJIayKOMHOTO Ipoliecca — raHIJIMoHap-
HbIx HeiipoHoB (I'K). B cBsizu ¢ 3TuM BHUMa-
HUS 3aCIYXHUBAIOT PE3yJbTaThl CPABHUTEIb-
HOTO HCCIIEIOBaHUS TPeX MOJeNel IIayKOMBI
co3nanueM noBeimeHHoro BI'JI [24]. Asro-
pamMH MCCIEA0BAaHbl U3MEHEHUS! TaHIJIMOHAp-

HOTO CJIOSl B MOJIETIM C BBEJICHUEM JIATEKCHBIX
Mukpochep, MHKpochep B CMECH C METHII-
LEJUTIONIO30M U Tocie KayTepu3alMuIIHUCKIIe-
palbHBIX BeH. BhIsBIEHO, YTO cTeneHb rudenu
I'K ne 3aBucuT OoT TUIIa MOAEH U, Oojee TOoro,
oJmHaKoBa npu 13 u 24-xX HeleTbHOMN JTUTENb-
HOCTH BHYTPUIJIa3HOM TMIIEPTEH3UM, YTO aBTO-
PBl OOBSICHIIM HACTyIUIeHneM CHubkeHus: BI'J]
nocne 17 Henenb. CaMbIM UHTEPECHBIM B CBS3U
C HaIllUM OOCYXKJICHUEM SBIIACTCS yBEINYCHHE
IIomaae nepukaproHoB coxpanubimxcs ['K.
[Ipu 3TOM OHO OBLTO GOJIEE BHIPAKEHO B MECTaxX
HanOOJBIINX HEUPOHAIBHBIX NOTEPb. Takue ke
pe3yNbTaThl MATHIO TOJJAMU PaHEe MOJTYYEHBI B
JIPYrOM HCCIICZIOBAHUU C MOJAEIMPOBAHHEM
IJIayKOMBbI KayTepu3aluendMUCKIepaIbHbIX
BeH [25]. Ilpu 3TOM yBEIMUYEHHBIE COXpPAHUB-
mecss HeHpOHBI He ObUIN JIETeHEPUPYIOIIUMH,
MIOCKOJIBKY HAOJIOANIOCh M YBEIMYEHHE ILIO-
LA CUHAIITUYECKUX CBS3EH.

Hamu BbISIBIEHO 3HAUUTENBHOE JOCTO-
BepHoe (P<0,01) yBenuyeHHe CpelHEro Mak-
CUMAJIbHOTO pa3mepa TaHTJIMOHAPHBIX
HelpoHOB 10 52,9+1,7 MKM (KOHTpOJIb =
10,8+0,7 MxM) ¢ mepepacrpeacieHueM KOJIH-
YyecTBa KJIETOK IO pa3MEpPHBIM KjlaccaM B BU-
Jie JTOCTOBEpHOTO Mpeodyaganusi OOIbIINX
KJIETOK M PEIyKIUH CPEIHUX pa3sMEpHbIX
rpymn. I[Ipu stom, xorss B Oompmux ['K
HaOJIOaNCh TPU3HAKK  JAUCTPOPUUECKUX
W3MEHEHUH U paHHUE THCTOJOTUYECKUE TIPO-
ABJIEHUs amonTto3a (puc. 3), 3HAUMTENbHas
YacTh KJIETOK Obljla C MUHMMAJIbHBIMU H3Me-
HEHUSIMHU KaK NIEPUKAPUOHOB, TAK U BUJIMMBIX
4acTel OTPOCTKOB.

B npenenax MHPOpPMAaTHBHOCTU CTaTHY-
HBIX MOP(OJOrMUYECKUX KApTHH OTHOCHUTEIHLHO
JMHAMHMKH KJIETOYHBIX M3MEHEHHUH Mbl OLEHH-
BaeM BBIBJICHHOE IepepacrpeieieHe Helpo-
HOB IO pPa3MEpHBIM KjaccaM C pemayKuuen
MPOMEKYTOYHOTO creayronmm odpasom. C of-
HOW CTOPOHBI, MPOU3OILIEN «CABHT BIEBO», TO
€CTh MUKHOMOpP(HBIE W3MEHEHHUS, BO3MOXKHO
arnonTOTUYECKOW MPHUPOJBI, ITOTO Kiacca Kie-
TOK, COCTABJISFOIIME MNCTUHHBIM KOMIIOHEHT MX
notrepb. C Ipyroil CTOPOHBI, OCTABIIUECS KIET-
KU 3TOro KJjlacca MOABEPraroTcs TMIepTpopuH,
YBEJIMUMBasl CyONOMYIJISIUI0 KPYIMHBIX HEHpO-
HOB U COCTaBJISIi OTHOCUTEIbHBIA KOMIIOHEHT
YMEHBIIEHUS] YUCIEHHOCTH MPOMEXYTOUYHBIX
pa3MepHBIX THIIOB.
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Puc. 2. MukpocTpyKTypa ci10s1 HEpBHBIX BOJIOKOH (1), raHITIMOHApHOTO ¢i104 (2) U BHYTPEHHET 0
ceTyaToro (3) y MHTAaKTHBIX (@) U AKCIIEPUMEHTAIbHBIX (B) )KMBOTHBIX: MHTAKTHBIN CII0M HEPBHBIX
BOJIOKOH CPpaBHUTCIILHO KOMH&KTHLIIZ, TaHI'JIMOHAPHBIC HeﬁPOHBI MMPEUMYIICCTBEHHO CO CPEAHUMU

o0BeMaMu IEPUKAPHOHOB, POPMHUPYIOT MOHOCIION (pHUC 2a), Y IKCIIEPUMEHTATBHBIX KHBOTHBIX
cJIoH HEPBHBIX BOJIOKOH PAa3pBIXJICH, C HCYETKUMU KOHTYpaMH, HepaBHOMepHOﬁ TOJINIUHBI, BHYT-

PEHHHUI CETYATHIN CIIOH CO CTOHTHO()OPMHBIM Pa3pBIXJIEHUEM MTPEUMYIIIECTBEHHO BHYTPEHHETO

II0ACJI0A BOIM3HU TFaHTTIMOHAPHBIX HeﬁpOHOB, TaHTJIMOHAPHBIC HeﬁpOHBI C l'II/IKHOMOpq)HBIMI/I AApaMu
(cTpenkoii Ha puc. 2B yKa3aH Ha4aJIbHBIM OT/IE€] aKCOHA MEJIKOTO FaHTJIMOHAPHOIO HEHpPOHa.
OKp. reMaToOKCHIMHOMUA03UHOM. YB. 10x100 (ummepc).

Fig. 2. Structure of nerve fibers layer (1), ganglion layer (2) and inner pleiform layer (3) in intact (a)
and glaucomatous (b) animals: the intact nerve fibers layer is comparatively compact, with smooth
outlines, Ganglion neurons are predominantly middle-sized, form continuous monolayer (a); in
glaucomatous animals there is a loosening of nerve fibers layer, ganglion cells are picnotic (arrow
indicates the initial part of axon), spongiform changes of inner plexiform layer in its on-sublayer
near the ganglion neurons. Hem&eosinstain. Magnification 10x100 (oilimmers)

C y4eToM NpUBEAEHHBIX BBIIIE TAHHBIX
JUTEpaTypbl HEHPOHAIBHYIO THUIEPTPODHUIO
MOXHO TMPENOJIOKUTh CBA3aHHON C KOMIIEH-
CaTOPHOM peakuuei, o0ecrieunBaroIen
JIEHIPUTHYIO TUIACTUYHOCTh B IPETEpIIEBAIO-
IIeM BHUJMMbIE MU3MEHEHHs] BHYTPEHHEM CeT-
4aTOM CJIO€, YCIIOBUS JJIsi Y€ro co3Jaer Jo-
CTaTOYHAsl JUIUTEIbHOCTh HKCIIEPUMEHTA.

[lepen 3akmtoueHMEM HEOOXOIUMO OT-
METUTh, YTO NIPU HUCHOIH30BAHHOW MOJIEIH
Mbl HE BBISIBUJIM MUKPOUUPKYISTOPHBIX H3-
MEHEHUU B TOW CTENEHH, B KOTOPOW OHU MOT-

mu Obl cTaTh OOBSICHEHHWEM HEeHpOHaIbHON
rubenu B TaHTJIMOHApHOM cioe. Ha ocHoBa-
HUU u3BecTHOro [3, 14] ocraerca mpeamnona-
ratb (akTOp HapylLIeHHs] aKcoIula3MaThye-
CKOIO0 TOKa Ha YpPOBHE JIaMUHAPHOW YacTu
3pUTENBHOIO HEpBa BCJEICTBUE MPSMOTO
JEUCTBUSI BHYTPUIJIA3HOM THUNEPTEH3UU Ha
pelIeTyaTyro IUIACTUHKY, a TakkKe MEeXaHU3M
9KCAUTOTOKCUYHOCTH, YTO TNPEJCTABISET UH-
Tepec M aKTyaJbHOCTb JJISl JaJIbHEUIIETro OT-
JIEIBHOTO UCCIIEIOBAHUS.
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Puc. 3. [Tomumopdu3m u3MeHEHUH TaHTITMOHAPHBIX HEHPOHOB Y SKCIIEPHMEHTAIBHBIX )KUBOTHBIX
a — OoJplIME HEMPOHBI C HEOAHOPOIHON CTPYKTYPOI XpOMaTO(UIBHOTO BELIECTBA; B — CPEAHUE
1 OOJIBIIIAE HEHPOHBI C OYaraMy XpoMaToJIi3a, BAKyOIH3aIUei siiep ¢ HepaBHOMEPHBIM pacIipe/ie-
JICHUECM KOHACHCHUPOBAHHOI'O XpOMATHHA, C, d — HaMEHeEe U3MEHEHHBIE OOJIBIIINE HCprOHBI
(cTpenka — peHApUTHBIE BeTBIeHHS B ON-TI0/JICIIOE BHYTPEHHETO CETYATOTO CII0s).

OKp. reMaToKCHIMHOMUA03UHOM. YB. 10x100 (ummepc).

Fig. 3. Polymorphous changes of ganglion neurones in glaucomatous animals: a — large cells with
nonhomogenous chromatophilic substance, b — medium and large cells with focal chromatolysis,
¢, d — minimally changed cells (arrow — dendritic branches in on-sublayer of the inner plexiform
layer). Hem&eosinstain. Magnification 10x100 (oilimmers)

3akioueHne. PCBYHLTaTBI BBITIOJITHCH- €M NPHUBCACHHBLIX  BCIIMYUH  ITOBBIIICHHUA
HOro HucCCJICIO0BaHUA CBUACTCIBCTBYIOT, 4YTO BHYTPUIJIA3HOTO JABJICHUA B CECTYATKE pa3BU-
npu HCIIOJIb30BAHHOM MOJIENIM C JOCTHIKCHH- BaroTCsA BHCKTPO(I)I/BI/IOJ'IOI"I/I‘-ICCKI/IC n MOp(l)O-
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JIOTUYECKHE  M3MEHEHUs  TaHTJIMOHApHBIX
HEHPOHOB, COOTBETCTBYIOIME IJIayKOMHOU
ONTUYECKON HelponaTuu. IJTO JejlaeT BO3-
MO>KHBIM HCIIOJIb30BaHUE JAHHOM MOZEIH IS
BOCIIPOM3BEJICHUS OJHOIO M3 BEAYIIHUX IATO-
TEHETUYECKUX  MEXAHH3MOB  IJIAyKOMHOI'O
rpouecca — BHYTPUIVIA3HOW THUIIEPTEH3UH, C
LEJBI0 KJIMHUYECKU DKCTPAIOIMPyEeMOro Hc-
cieoBaHus myteil apMakoIoruyeckoi Kop-
PEKLNN pa3BUBAIOIIMXCSA U3MEHEHUM U HEUPO-
IIPOTEKLMH. 3HAYUMBIM U NEPCIEKTUBHBIM IS
JAIBHENUIINX HUCCIEAOBAHUNM IPEICTABIIIOTCS
COCYIMCTBIN M METa0OJNYECKUH (IKCAUTOTOK-
CHUYHOCTb) KOMIIOHEHTHI I1aTOT€HE3a, a TaKXkKe
IIPOSIBIICHUS, MEXaHU3Mbl U BO3MOYKHOCTH
HEHPOHAIBHOM IUIACTUYHOCTH B €CTECTBEHHBIX
U (apMaKoJIOTHUECKH  KOPPUIHMPOBAHHBIX
YCIIOBUSIX.
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BiiusiHre NPOTUBOTYOEPKYJIE3HbIX
[penapaToB MePBOro psjaa Ha YPOBEHb
TOKCHYECKUX (POCPHOIUNNI0B IJIA3MbI KPOBH

J.C. Psicenckmii 0, A.B. Acees U, I'.M. 3y6apeBa

denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO
oOpazoBanus «TBepckoii rocy1apCTBEHHBIA MEAUIIMHCKUI YHUBEPCUTET
Munucrepcrsa 3npaBooxpanenus Poccuniickoit @enepanun,
yi. CoBerckas, A. 4, r. TBepsp, 170100, Poccuiickas @enepauns
Aemop ons nepenucku: J].C. Pacenckuii (meddim3@mail.ru)

Pe3ome

AKTyaJIbHOCTh: MUIIEHbIO JI000T0 TOKCcHYeckoro 3¢ dexTa mpoTUBOTYOEPKYIE3HOM
XUMHOTEPANUU B IIEPBYIO OYEpeb SBISETCS KieTKa. MI3MeHeHue CTpyKTyphl U QyHK-
UH KJIETOK OTPa)KaeTCsl Ha JTUMUIHOM COCTaBe MX MEeMOpaH M Kak CIEICTBUE JIUIHU -
HOM COCTaBe IUIa3Mbl KPOBU. YPOBEHb CYMMAPHBIX JTN30(POCHOINIHI0B TIa3MbI KPOBU
y OOJIBHBIX C BIEPBbBIE BBISIBICHHBIM TYOEpPKYJI€30M JIETKUX SBIISAETCS UyBCTBUTEIHBHBIM
MapKepOM COCTOSTHUS KJIETOK U MOKET OBITh MCIOJB30BaH B KQUeCTBE KpUTEPUsI Ha3Ha-
YeHUs] KOppurupymoiei narorenerndeckoil tepanuu. Lleab uccaenopanusi: Omnpene-
JUTh U3MEHEHHE YPOBHS TOKCHYECKHUX (POCHOIMNUIOB y OONBHBIX C BIEPBBIE BBISB-
JIEHHBIM TYOEpKYJE€30M JIETKHX JI0 JICYEHHUS, I10CJI€ OKOHYaHUSI UHTEHCUBHOM (ha3bl oc-
HOBHOT'O Kypca HpOTHBOTYOEpKYJe3HOM Tepanuu U Ha (OHE MPOBEACHUS KOPPUTUDPY-
omei Tepanuu. MaTtepuajibl U Metoabl: B uccnenoBanue Bouutu 232 OONBHBIX C
BIIEPBbIC BBISIBJIEHHBIM TYOEpKYJIe30M JIETKUX B Bo3pacte oT 20 10 59 net 00oux monos.
VY Bcex 00JBHBIX ObUI PEHTTEHOJIOTMYECKU U JaOOpaTOPHO MOJATBEPKIEH OYaroBbI U
MHOWIBTPATUBHBIN TyOepKyJie3 Jerkux 0e3 MpU3HAKOB pacrajia JIEro4Hol TkaHu. B 3a-
BHUCHMOCTH OT MIPOBEJIEHHOTO JIEYeHUsI BblJIeNeHb! 3 rpymibl. [lepByto rpymnmy cocraBu-
1 OOJIBbHBIE /10 Hayajla MPOTUBOTYOEPKYJIE3HOW XMMUOTEpaIuu, Bcero 232 marueHra.
Bo BTOpyto rpynmy Bouuu O0JIbHBIE OCIE MPOBEIEHUS HUHTEHCUBHOM (ha3bl OCHOBHOTO
Kypca IpOTHBOTYOepKyJIe3HOH XuMuoTrepanuu, Bcero 184 naruenrta. B tpetsio rpymnmy
BOILIM OOJIbHBIE MTOCIIE MPOBEIECHNS NHTEHCUBHOM (Da3bl OCHOBHOIO Kypca IMPOTHBOTY-
OepKyJe3HOW XMMHOTepanuu ¢ mpuMeHeHueMm mnpenapata «®DocdornuO», Bcero
48 naruenToB. Bece manueHnTs! ObUTH 00CIIEIOBaHBI U TIOJyYaliv JieueHue Ha 6a3e TBep-
CKOT0 OO0JIACTHOTO KJIIMHUYECKOTO MPOTHBOTYOEpPKYJIE3HOro AMCIIaHCepa B IEpUOJ C
2012 1o 2016 roa. [mns Beiaenenust Gppakiiuu CyMMapHBIX JTH30(0oCcOTUTTHIOB UCTIONTh-
30BaJIM IPOTOYHYIO TOHKOCIIOWHYIO Xpomarorpaduio. Pe3yabTaTbl: YpoBeHb TOKCHYE-
cKUX QochonunuIoB mia3Mbl KPOBU y OOJIBHBIX C BIIEPBBIE BHISIBICHHOM TYOEpKYIE30M
JETKUX [0 Hayajla XMMHOTepanuu coctaBui 8,4%, a mocie npoBeAeHNs] HHTEHCUBHOMN
($a3el ocCHOBHOTO Kypca moBbimanics 10 16,0%. Mcnons3oBanue mpemnapata «Docdo-
rnuBO)» B KOMIUIEKCHOM Tepanuu O0JIbHBIX TYOEpKYIe30M JIETKUX MTO3BOJIMIIO TOOUTHCS
CHIDKEHUS YPOBHA JIM30(0oCcHONUNUAOB IIa3Mbl KpoBU A0 7,2%. 3akiaiouyenue: Y
OOJIbHBIX TYOEpKYJIe30M JIETKUX 0 Hadyaja XUMHOTEPATUH UMEETCsl TOHM)KEHHBIN ypo-


http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-8529-5255
https://orcid.org/0000-0001-6139-8700
https://orcid.org/0000-0002-9439-1158
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-8529-5255
https://orcid.org/0000-0001-6139-8700
https://orcid.org/0000-0002-9439-1158
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-8529-5255
https://orcid.org/0000-0001-6139-8700
https://orcid.org/0000-0002-9439-1158
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-8529-5255
https://orcid.org/0000-0001-6139-8700
https://orcid.org/0000-0002-9439-1158

Kpamxoe coobwenue HayuHble pesyabmambl 6uomeduyuHckux uccaedosanutl. 2020;6(4):515-524 516
Short communication Research Results in Biomedicine. 2020,;6(4):515-524

BEHb CYMMapHBIX JIN30(h0chHOIUIHI0B T1a3Mbl KpoBH. [IpoTHBOTYOEpKYIE€3HAS XUMHO-
Tepanus OKa3bIBaeT MEMOPAHOAECTPYKTUBHOE JCWCTBHE, YTO CONPOBOXKIAETCS TOBBI-
[IEHWEM YPOBHS CyMMAapHBIX JH30()0oCc(OIUua0B Mm1a3mMbl Kposu. [IpoBenenue koppu-
THPYIOILEH Tepanuy ¢ UcTonb30BanreM npenapara «@ocdorauO» mo3BosSET CHUZNUTh
YPOBEHb CYMMAapHBIX JHU30(POCHOTUNHIIOB MIa3Mbl KPOBU M MOBBICHTH OOIIYIO pe3u-
CTUBHOCTH OpraHU3Ma.

KiroueBble cjioBa: TUnuabl; TU30Q0ochOIUNHIBL TyOepKyIies; MPOTUBOTYOepKyIe3Has
XMMHUOTEpanus; TIHIUppUu3nHoBas kuciota; ®ochornus

s uurupoBanus: Pscenckuii JIC, Acee AB, 3yOapeBa I'M. BrnusiHue npoTuBoTy-
OepKyJIe3HbIX IpenapaToB NEpBOrO psla Ha YpOBEHb TOKCHYECKUX (hocdonunuaon
Ia3Mpl  KpoBH.  HayuHble — pe3ynbTaTbl  OMOMEAMIMHCKUX  HCCIEIOBAHUU.

2020;6(4):515-523. DOI: 10.18413/2658-6533-2020-6-4-0-7

Effects of first-line anti-TB drugs
on the level of toxic plasma phospholipids

Dmitri S. Riasenskii @, Aleksandr V. Aseev 0, Galina M. Zubareva

Tver State Medical University,
4 Sovetskaya St., Tver, 170100, Russia
Corresponding author: Dmitri S. Riasenskii (meddim3@mail.ru)

Abstract

Background: The target of any toxic effect of anti-tuberculosis chemotherapy is pri-
marily the cell. Changes in the structure and functions of cells affect the lipid composi-
tion of their membranes and, as a consequence, the lipid composition of blood plasma.
The level of total plasma lysophospholipids in patients with newly diagnosed pulmo-
nary tuberculosis is a sensitive marker of the state of the cells and can be used as a crite-
rion for the prescription of corrective pathogenetic therapy. The aim of the study: To
determine the change in the level of toxic phospholipids in patients with newly diag-
nosed pulmonary tuberculosis before treatment, after the end of the intensive phase of
the main course of anti-tuberculosis therapy and against the background of corrective
therapy. Materials and methods: The study included 232 patients with newly diag-
nosed pulmonary tuberculosis aged 20 to 59 years of both sexes. In all patients, focal
and infiltrative pulmonary tuberculosis without signs of lung tissue decay was con-
firmed by X-ray and laboratory tests. Depending on the treatment, 3 groups were distin-
guished. The first group consisted of patients before the start of anti-tuberculosis chem-
otherapy, a total of 232 patients. The second group included patients after an intensive
phase of the main course of anti-tuberculosis chemotherapy, a total of 184 patients. The
third group included patients after the intensive phase of the main course of anti-
tuberculosis chemotherapy with the use of the drug "Fosphogliv ©", a total of 48 pa-
tients. All patients were examined and received treatment on the basis of the Tver Re-
gional Clinical Tuberculosis Dispensary in the period from 2012 to 2016. Flow thin-
layer chromatography was used to isolate the fraction of total lysophospholipids. Re-
sults: The level of toxic plasma phospholipids in patients with first detected pulmonary
tuberculosis before chemotherapy was 8.4%, and after the intensive phase of the main


https://orcid.org/0000-0001-8529-5255
https://orcid.org/0000-0001-6139-8700
https://orcid.org/0000-0002-9439-1158
https://orcid.org/0000-0001-8529-5255
https://orcid.org/0000-0001-6139-8700
https://orcid.org/0000-0002-9439-1158
https://orcid.org/0000-0001-8529-5255
https://orcid.org/0000-0001-6139-8700
https://orcid.org/0000-0002-9439-1158

Kpamxoe coobwenue
Short communication

Pacencruii IC, u Op. Bausnue npomugomyobepKyne3nvix npenapamos... 517

Riasenskii DS, et al. Effects of first-line anti-TB drugs ...

course increased to 16.0%. The use of the drug "Phosphogliv ©" in the complex therapy
of patients with pulmonary tuberculosis made it possible to reduce the level of plasma
lysophospholipids to 7.2%. Conclusion: n patients with pulmonary tuberculosis, prior
to chemotherapy, there is a reduced level of total plasma lysophospholipids. Antituber-
culous chemotherapy has a membrane-destructive effect, which is accompanied by an
increase in the level of total plasma lysophospholipids. Conducting corrective therapy
using the drug “phosphogliv © allows you to reduce the level of total lysophospholip-
ids in blood plasma and increase the overall resistance of the body.

Keywords: lipids; lysophospholipids; tuberculosis; anti-tuberculosis chemotherapy;

glycyrrhizic acid; Fosphogliv

For citation: Riasenskii DS, Aseev AV, Zubareva GM. Effects of first-line anti-TB
drugs on the level of toxic plasma phospholipids. Research Results in Biomedicine.
2020;6(4):515-523. Russian. DOI: 10.18413/2658-6533-2020-6-4-0-7

BBenenue. TyOepkyrne3 — UIMTEIbHO
npoTeKaromee MHPEKIHMOHHOe 3a00JeBaHue,
CONPOBOXK/IAIOIIEECS TEPECTPOMKON MHOXKE-
CTBa OMOXMMHUYECKHX MPOIECCOB B OpPTaHU3-
Me yenoBeka. OHUM U3 Haubosee YyBCTBU-
TEJIbHBIX MAapKEpOB COCTOSHUS OpraHu3Ma
ABJIAETCS WM3MEHEHHE JIMIMJIHOTO CIIEKTpa
miaa3Mbl  KpoBU [1]. OCHOBOHM KJIETOYHOM
CTEHKHU SIBJISICTCS JIMITUAHBIN Oucioi. Mexay
IJ1a3MOM KpOBU M MEMOPAHOM KJIETOK ITOCTO-
SHHO IPOUCXOIUT OOMEH, CONPOBOXKIAIO-
IIMHACSA TEepPexoloM U B3aMMOINPEBPALICHUEM
OCHOBHBIX KJIACCOB O0IHUX U (HOCHOIUITUIOB.
JIMnmuAHBIA COEKTp IJIa3Mbl KPOBU OTPAXKAET
0COOEHHOCTH JIMITUAHOTO COCTaBa KIETOYHBIX
MeMOpaH U MOXXET CIYXHUTb PAaHHUM JTUarHo-
CTUYECKUM KPHUTEPHEM, OTPAKAIOLIUM Hapy-
IIEHUs JIUITUAHOTO OOMEHa, CTPYKTYpPHI U, KaKk
crneacTBue, GpyHkuuu kietok [2]. M3BecTHo,
YTO PAa3BUTHIO TYyOEpKyJie3a CIIOCOOCTBYET
CHIDKEHHE 0011el pe3UCTUBHOCTH OpraHu3Ma,
U3MEHEHHE AaKTUBHOCTHM  METaboJIMYEeCKHX
MIPOLIECCOB, B TOM YHUCJIE OOMEHa JIMIHJIOB.
TyGepkyne3Hblil npoiuecc NpUBOIUT K ¢op-
MHUPOBAHUIO PAa3JINYHBIX aJalTalUOHHBIX U
MIATOJIOTUYECKMX  MEXAaHU3MOB, OTpaXKaro-
IIMXCS Ha MEePECTPOiKe KIETOYHBIX MEMOpaH,
M3MEHEHMH JIUIMHUHOTO OOMeHa U, KakK ciej-
CTBUU HM3MEHEHHUS JIMIIUJHOTO CIEKTpa IuIa3-
Mbl KpoBH [3]. OmpeneneHre ocoOeHHOCTEM
COOTHOIIEHHUS] OCHOBHBIX (hpakuuii JTUMHIHO-
IO CIEKTpa MOXET BBIIBUTH MEXAHU3MBbI
ajlanrTanyy OpraHu3Ma, a TaK)Ke MaToJIorHye-
CKHX TPOIIECCOB M BBIPAOOTaTh MOIXOIBI K
IIPOBEJEHUIO KOPPUTUPYIOLIEH IaTOreHEeTH-
YECKOH TepaIui.

OcCHOBOM 3THOTPONIHOW Tepamuu y
OOJIbHBIX TYOEpKyJIe30M JIETKMX OCTaeTCs
pOTUBOTYOEpKyse3Hass Tepanus. OCHOBHOM
KypC XUMHOTEpanuu y OOJbHBIX C BIEpBBIE
BBISIBJICHHBIM TYOEpKYJ€30M Jierkux (0e3 BbI-
SIBICHHOM PE3MCTUBHOCTU K INPOTUBOTYOEp-
KYJIE3HBIM TIperiapaTaM) MPOBOIAT C UCIIONb-
30BaHMEM IIPENaparoB MEpPBOro psijia: U30HU-
as3uj, pUQaMIUIUH, TUPAa3HHAMHU, ITaMOy-
tox [4]. B nmepnoa MHTEHCHBHOW (a3bl Mpo-
TUBOTYOEpPKYJIE3HOM XUMHUOTEpanuu OOJIbHO-
My Ha3Hayaercsi KOMOMHAIMs BCEX 4YeThIpex
MperapaToB B TEYEHUH ABYX MecCAIEB (Mpuém
60 103 KOMOMHALIUU TPOTUBOTYOEPKYIE3HBIX
xumuornpenaparoB). Ha3HaueHwe komOuHa-
MU TpenapaToB IO3BOJIAET JOOUTbCSA 3JIH-
MUHAIMK OOJIbIIIEH YacTH MHKOOAKTEepUH K
KOHI[y MHTEHCHBHOM (ha3bl, OIHAKO COMpPO-
BOXKJACTCSl Pa3BUTHEM pa3IMYHBIX HEXema-
TeJIbHBIX MOOOYHBIX 3(dekToB. Bee mpenapa-
TBI TIEPBOTO psAJa JOCTATOYHO TOKCHYHBI U
0COOEHHOCTH BJIMSHUS UX HA CHCTEMBI U Op-
raibl YeJIOBEYECKOr0 OpraHu3Ma XOpOIlo
uzydensl [3, 5]. OmHako MHUIIEHBIO JTFOOOTO
TOKCHUYecKoro 3¢dexra sBiseTcs KIeTKa.
W3MeHeHne CTPYKTyphl U (YHKIUH KIETOK
OTpakaeTcsi B IEPBYIO OUepe/b Ha JINTTUIHOM
coCcTaBe MX MeMOpaH W Kak CIlIeACTBUE JIHU-
MTUTHOM COCTaBe IIa3Mbl KPOBH.

Cpenu OCHOBHBIX KJIaCCOB JIMIIUJIOB B
(dbochomunUaHOM CHEKTpe IUIa3Mbl KPOBH H
KJIETOYHBIX MEMOpaH TMPHUHSITO BBIIENIATH!
¢bocharuannxonut, chuHromuenus, ¢docda-
TUAWICEPUH U pochaTtuamisTaHodaMuH. JIu-
NUABl  KJIETOYHBIX MEeMOpaH B OCHOBHOM
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MPEJCTaBICHBI NOSPHBIM (pochaTuIMIXOTH-
HOM M HETOJSIPHBIM XOJIECTEPHHOM, OTHOCS-
IUMCS K KJaccy oOmux aunuaoB [2]. Ha mou-
MUIHBIA COCTaB U COOTHOIIEHHE JTAaHHBIX
dpakuii B KJICTOYHBIX MEMOpaHax M TIa3Me
KpOBH BIHSIOT pa3iHuHble (PaKTOphI: YIIO-
TpeOJIeHNE aTKOToMsl U JIEKApCTBEHHBIX Ipe-
napaToB, WH(PEKIUOHHBIE W COMATHYECKUE
3abosneBaHus. MI3BeCTHO, YTO B OCHOBE HM3MeE-
HEHUN B JIMOUIHOM CIEKTPE, CBUICTEIb-
CTBYIOIIMX O MAaTOJOTHYECKOM Ipolecce, sB-
JsieTCsl aKTHBALMs KIETOYHOH (ochomumnassl
A2. B cTpeccoBoii cuTyaluu moji 1€UCTBUEM
JaHHOTO (epMEHTa MPOUCXOIU pa3pyLICHHE
dbochomunumoB ¢ 0O0pa3oBaHHEM WX JU30-
dbopm. JInzodochomunuasl TOKCHYHBI JIS
KJIETOYHBIX MEMOpaH WX HAKOIUIEHUE MPUBO-
IUT K YTHCTCHHIO (PYHKIIMOHAIBHON aKTHB-
HocTu kietok [l]. Hakomienume B mazme
KpOBH MHMHOPHBIX (pakiuii nm3odocdaTu-
IWIIXONUHA, Tu3odochaTtuamicepruta u Iu3o-
CUHTOMUEIMHA TOBOPUT O HEOOXOIMMOCTH
MPOBEJEHUS Creuu(UIEcKOl KOPPUTHPYIO-
el Tepanuu, HANMpaBIEHHOW Ha yrHETCHHE
neiicTBus KieTouHor dochonumnazer A2.

YpoBeHb CyMMapHBIX JHu30(ochoIu-
nuaoB (CJIDJI) mna3Mbl KpoBH y OOJIBHBIX C
BIICPBBIC BBISIBJICHHBIM TyOCPKYIIE30M JIETKUX
SIBIISIETCS YyBCTBUTEILHBIM MapKepOM COCTO-
SHUSI KJIETOK U MOXET OBITh HCIOJh30BaH B
KauecTBE KPUTEpUs HAa3HAUEHUS KOPPUTHUPY-
FOILIEH MTAaTOr€HETUYECKON TepaIuu.

Heap uccaenoBanus. Onpenenurs us-
MEHEHHUE YPOBHS TOKcHYeckux (ocdonumnu-
JOB y OOJIBHBIX C BIIEPBBIC BBISBICHHBIM TY-
OepKyne30M JIeTKHX JO JICYeHHs, [OCye
OKOHYaHUS MHTEHCUBHOW (Da3bl OCHOBHOTO
Kypca IpOTHBOTYOEpKYIIE3HOW Tepanuu U Ha
(doHe TpoBeIeHNsI KOPPUTHUPYIOIIECH TepaITHH.

Marepuanbl M MeTOAbI HCCJIEI0BA-
Husa. B wuccrnenoBanue Bouutm OOJBHBIE C
BIIEPBBIC BBISIBJICHHBIM TyOEPKYIIE30M JISTKUX
B Bo3pacte oT 25 no 59 ner. Bece marueHTs
ObUTH OOCIEeIOBaHbl M TOJYyYalld JICYCHHE Ha
0a3ze TBepckoro 00JACTHOTO KIMHUYECKOTO
MPOTHBOTYOCPKYIIE3HOTO JUCIIaHCEpa B Tie-
puox c¢ 2012 mo 2016 roxn. IlpoBenenHoe
HaMH KCCJICIOBAaHWE BBITIOJTHEHO B COOTBET-
CTBUH C MEXIYHApOJHBIMU TpPEOOBAHUSIMHU
OCHOBHBIX METO/IOJIOTHYECKUX W METOJuYe-
CKUX TMOJXO0JIOB K MEAUIIMHCKOMY HCCIIEIOBA-

HUIO M HE MPOTHUBOPEUMIIO STHUECKUMH Tpe-
O00BaHMAMH K OMOMEIUIIMHCKAM HCCIIE0Ba-
HUSIM C ydyacTHEM desoBeka. B Hacrosiem
HCCIIEIOBAaHUM OBLIO MOJIY4€HO MH(POPMHPO-
BaHHOE corjacue CyObeKTOB, KOTOPBIE y4acT-
BOBaJIM B HchbITaHuu. HHpopMmupoBaHHOE
corJjlacle O3HayaJjlo COIJlacue KOMIIETEHTHOI'O
cyObekTa uccrnenoBanus (O0ompHON TyOepKy-
JIe30M, 370POBBIM JOOPOBOJIEI), MOIYYHBIIIE-
ro BCIO HEOOXOAMMYIO HMH(OpPMAIHIO, aJeK-
BAaTHO €€ TMOHHMAIOIIET0 M MPUHUMAIOIIETO
penieHue cBo0OIHO, 6e3 W30BITOYHOTO BIIHSI-
HUS, NOOYXIEHUs UM yrpo3sl. JlaHHas pabo-
Ta SBJSIETCS KIMHUYECKUM HCCIIEI0BaHUEM
HKCHEPUMEHTATBHOTO THIIa. OHa OTHOCUTCS K
Ipymnie paHJOMU3UPOBAHHBIX OTKPBITHIX HC-
cienoBanuil. beuta ucnons3oBana crparudu-
UPOBAHHAS PAHIOMHU3ALUS IS 00eCTICUCHUS
PaBHOTO BO3PACTHO-TIOJOBOIO COOTHOILIEHUS
B HcCclenyeMblx Ipynnax. B Hamel paborte
Obula UCMOJb30BaHA KOHTPOJIbHAs TIpyIa,
cocTosAIIass M3 YHcla 3I0POBBIX JTOOPOBOIIb-
1eB (rpymnmna KOHTPOJs MO TUIy — CpPaBHH-
TEeJIbHAsl XapaKTepPUCTUKA), YTO I03BOJISIET
OTHECTHU BBIIIOJIHEHHOE HCCIIEZIOBAHUE K pa3-
pAAy KOHTPOJIMPYEMBIX HCCIEeNOBaHUM [6].
Pacuer MuUHMMaIbHOIO KOJMYECTBAa HAOIIIO-
JICHUI B COOTBETCTBHH C BHIOpAaHHBIM JH3ali-
HOM Juisi OOecCreueHHsi JOCTAaTOYHOW CTaTH-
CTMYECKOW MOIIHOCTH (IIpU pHUCKe albda
omu6ok 0,05 u Geta 0,2) ObLT MPOU3BE/ICH B
nabopaTopu  JTOKa3aTeIbHOW  MEIUIIMHBI
®I'bOY BO Tsepckoit I'MY Munsnpasa
Poccun u ucnonb3oBaHHEM POrpaMMHBIX
cpenctB «StatSoft» u «nQueryAdvisor». B
HCCIIEIOBaHUE BKIIOYAIM OOJBHBIX B COOT-
BETCTBUM C  KPUTEPUSMH  BKIIIOYCHMS-
WCKITFOUEHUSI.

Kpurtepun BkitoueHus: 100pOBOJIBHOE
MH(GOPMHUPOBAHHOE COIJIaCHe; OYaroBbIM WK
MHOWIBTPATUBHBIA TYyOEpKyJe3 Jerkux 0e3
pacmazna; OTCYTCTBUE JMarHOCTHMPOBAHHOM
ocTpoii (000CTpeHHE XPOHUYECKOW) COIyT-
CTBYIOIIEH COMaTHYECKOW MaTOJOTUHU; OTCYT-
CTBUE JIMarHOCTUPOBAHHOM HWH(DEKIIMOHHON
WIH TICUXUYECKOW TMAaTOJOTHH; JICUYCHHE TI0
000CHOBaHHOMY | CTaHAApTHOMY PEXHUMY.

Kpurepnn uckmroueHus: oTkas oT Ipo-
JIOJDKEHUS JICYCHUS, BBISIBICHHUE COMYTCTBY-
romert natonorun (BHUY, BupycHble remnartu-
ThI, ICUXWYECKHE 3a00JI€BaHMsI, OCTpasi COMa-
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TUYECKAasl MaTOJOTHUsA); OOOCTPEHHE XPOHUYE-
CKUX 3a00JIeBaHMIA; 37I0yNOTPEOICHUE alKo-
rOJIEM WJIM IPUEM IICUXOAKTHUBHBIX BEIIECTB,
NOSIBJICHHE PACIa/a, BBIABICHUE MHOXeE-
CTBEHHOM JICKAPCTBEHHOM YCTOMYMBOCTH WJIN
WH/MBUYyaJIbHOM HENepeHOCUMOCTH Iperna-
paroB 1 psina.

IlepBbIil peXxUM XUMHOTEpAMU Ha3HA-
Yaaul Ha OCHOBAHWU WHAWBUIYAIBHBIX pe-
3yJIbTaTOB  ONpEAEICHHUA  JIEKapCTBEHHOM
ycToiunBocT BO30yautens, cornacHo [Ipu-
kazy M3 P® Nel09 or 21 mapra 2003 r. «O
COBEPLICHCTBOBAaHUM  MPOTUBOTYOEpKYJe3-
HbIX Meponpusituid B Poccuiickoit denepa-
uum» U npukazy M3 PO Ne951 ot 29 nexabps
2014r. «OO0 yTBEpX ACHUH METOIUYECKUX
pPEKOMEHaLUi 110 COBEPILIEHCTBOBAHUIO JHa-
THOCTUKU M JIEYEHMs] TyOepKyse3a OpraHoB
IeIXaHus» [4].

Ob6cnenoBanue OOJIBHBIX TyOEpKyJIe30M
JETKUX TMPOBOAMIM J10 Hayaja MPOTUBOTY-
OepKyJe3HOW XMMHUOTEpANuy U TIOCIIe OKOH-
YaHUs MHTEHCUBHOM (pa3bl OCHOBHOI'O Kypca
(uepe3 nBa Mecsla OT Hayajla THOTPOIHOM
tepanuu: 60 103 KOMOHMHAIMM TPOTHUBOTY-
Oepkyne3HbIx npenapatoB). [lepByio rpymmy
(rpynma 1) cocraBuian 0OJIbHBIE OYaroBBIM U
MHOWIBTPATUBHBIM TYOEPKYJIE30M JIETKUX 10
Hayajia MPOTUBOTYOEpPKYJIE3HOW XHMHUOTEpa-
nuu, Bcero 232 nanuenTa. Bo BTopyro rpynmy
(rpynma 2) Bouutd OG0JIbHBIE OYaroBbIM M UH-
(GuUIbTPAaTUBHBIM TYOEpKYJIE€30M JIETKUX IIO-
Clie TPOBE/IEHUS] MHTEHCHBHOM (ha3bl OCHOB-
HOTO Kypca HpOTHBOTYOEpKYJIE3HOM XMMHO-
Tepanuu, Bcero 184 mnamuenta. B Tperbio
rpynny (rpynna 3) BOILIM OOJIbHBIE OYaro-
BbIM M HUHQWIBTPATUBHBIM TYyOEpKyJIe30M
JIETKUX I0CJI€ MPOBEJICHUSI HHTEHCUBHOU (ha-
36l OCHOBHOTO Kypca IMPOTUBOTYOEpKYJIE3HOM
XMMUOTEpANuu, B T€YEHHE KOTOPOH MpPOBO-
UM KOPPUTHPYIOLIYIO TEpanuio Ipernapa-
TOM, COJEP)KAIllMM TIHIMPPU3UHOBYIO KHC-
noty u ¢pocharuanaxonut — «PochorauBOy,
Bcero 48 marueHToB. DochornuB BBOIWIH
BHYTPUBEHHO U MEPOPAJILHO M0 CTaHJApTHOM
cXeMe, peKOMEHlyeMoi npousBoauTenem [3].
Bxopnsmas B coctaB mpenapara TITULUPPU3H-
HOBasi KUCJIOTa OKa3blBajla HOPMalU3YyIollee
JENCTBHE HA JIUIIMIHBIN COCTaB KPOBH 34 CHET
MOJIaBJICHUS] aKTUBHOCTH (pocdonunaszsl A2, a
¢bochaTHANIXOMUH JaHHOTO Tpernapara KoM-

MEHCUPOBAJl CHMXXEHHUE COOCTBEHHOTro (hoc-
datuaunxonuaa [1, 7].

KpoBb a5 uccnenoBanus 3abupaiu u3
BEHbl, yTpoM J0 3aBTpaka. I[lomydeHnyro
LIEbHYIO KPOBb OTCTAaUBAIM B TEUEHUU CYTOK
npu temneparype 15°C no mosydeHus: mpo-
3pavyHOro CcJos JiehKoruia3msl. Jlekornasmy
nenrpudyrupoanu Ha 7000 o6\MuH B Teue-
Hun 10 mun. [lnasmy kpoBu oTOupamu B
CTEKJIIHHYIO TNPOOMPKY M IPOBOJIMIN 3KC-
Tpakuuio aunuaoB no Pomuy. s Bbaene-
HUSl (paKkIMU CYMMAapHBIX JU30(OoCchOIUIn-
JIOB MCIIOJIB30BAIM MPOTOYHYIO TOHKOCIOM-
Hyl0 Xpomatorpaduto. s xpomarorpadu-
YECKOr0 pa3JesIeHUs HCIOJIb30BAIU CUCTEMY
pacTBOpuUTEIIel, COCTOAILYIO U3 XJI0podopma,
METaHoJIa M aMMHaKka B COOTHOLIEHHUHU
13,4:4,6:1. Tok pactBOpuTENeH MPOAOIKAIH
B TE€YEHHME 2 YacoB IPU TEMIIEpAType OKpY-
xarorer cpenpl 20-25°C, mocne yero Iia-
CTMHKM M3BJIEKAJIU U BBICYIIMBAIM IPU TEM-
neparype 20-25°C B teuenue 20 mMunyT. s
OKpalllMBaHUS Xpomarorpaduyeckyro Ia-
CTMHKY BBIJICPKHBAJIU B Mapax KOHLIEHTPUPO-
BAHHOW CEPHOMW KHUCJIOTHI, I1OJ] JEHCTBUEM KO-
TOPOM NIPHU JAJIBHEHIIEM HarpeBaHUU IPOUC-
XOUJIO0 OOyIJIMBaHHWE JIMIIUIOB, COJEpXka-
muxcsi B XpoMartorpaduieckux 3oHax. [len-
CUTOMETPUUYECKUN aHAJIN3 IMOJYYEHHBIX XpO-
MaTOpaMM HPOBOJWINM C HCIOJb30BaHHEM
anmapatHoro jaeHcutomerpa Shimadzu 9000
U MIPOrpaMMHOTO KOMILIeKca XpoMockaH 3.0,
o0J1ajjaromero MouHbIM HabOpoM MaTemMaTu-
YEeCKMX MHCTPYMEHTOB U (HIBTPOB HEOOXO-
IUMBIX JUJISl  JIETEKTUPOBAHHMSI MUHOPHBIX
(bpaxuuii, a TakKe 30H C HEMOJIHBIM pa3jee-
HUEM NHUKOB. [[7151 onpenenenus NpoueHTHOro
coJiepKaHusi CyMMapHbIX Ju30dochonumnu-
JI0OB CyMMa IUIOHIaJId BCEX aHaIU3UPYEMbIX
MIUKOB JIeIWjIach Ha IJIOUIAb KA, COOTBET-
CTBYIOIIIETO JaHHOU (pakiuu [3, 8, 9].

Cratuctudeckyro o0pabOTKy MOJTy4eH-
HBIX pe3yJbTaTOB MPOBOJWIM C HCHOJIH30BaA-
HUEM TpOrpaMMHBIX cpeacTB Statistica 10 u
MicrosoftExcel. [ly1a 06paboTku moTydeHHBIX
3HAYEHUH HCIOIb30BAIU CpeliHee apudmern-
yeckoe (M), cpenHee KBaapaTWUYHOE OTKJIO-
HeHue (Curma), a JJisi HOpMaJbHO pacrpeje-
JIEHHBIX TapaMeTpoB OHIMOKY CpeaHero
apupmernueckoro (Mm). CpaBHeHHE JABYX
IpyHN OCYIIECTBISUIM C HMCIOJIb30BAaHUEM
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T-xputepuss Cteronenta. JloBepuTenbHbIC
TPaHUIBl  OMPEIENIIUCh [0 BEPOSTHOCTH
OLIMOOYHOIrO CYXACHUS, IPU ITOM JIOCTOBEP-
HO pasHuna cuutanack npu P<0,05 [10].
Pe3yabTarsl m ux obOcy:xknenue. /[ua-
THO3 TyOepKyJie3a U CBEJCHHS O JICKApCTBEH-
HOW YyBCTBUTEIHHOCTH MOATBEPIKICHBI C HC-
MOJIb30BAHUEM CTaHIAPTHBIX PEHTTEHOJIOTHU-
YECKUX, MUKPOOHOIOTUYECKUX U MOJIEKYIISIP-
HO-TEHETHYECKUX MeToAoB. [IpencraBicHHbIE
rpynnbl ObUTH OAHOPOHBI 110 MOJIY U BO3pac-
Ty U UMEJIH CXOXKHE KIMHUYECKHE IMPOsBIIC-
HUs TyOepKyses3a, MPOTSHKEHHOCTh O0JacTH
nopaxeHus U OanuioBbleneHue. B uccueno-
BaHHE BKJIIOYCHBI 232 OOJBHBIX C BIEPBBIC
BBISIBJICHHBIM TyOEpKyJie30M W3 HUX 71 KeH-
mmHa (30%) u 161 myxumnaa (70%). Bce
00JbHBIC TYOCPKYJIE30M JICTKUX, BKIIOUYCH-
HBIE B HUCCJICJIOBAHHE, OTHOCUJIUCh K JIUIIAM
MOJIOJIOTO U CPEIHEro BO3pacTa o rpajialuu,
peKoMeH10BaHHOW BcemupHoil opranuzanu-
eil 3mpaBooxpanenus. HaumGomnbiee kommue-
CTBO 0OCJEeIOBAaHHBIX MAllMEHTOB ObLIO B
Bo3pacte 30-39 ner, Bcero 107, yto cocras-
a0 46,1% or  Bcex 00ciIeIOBaHHBIX.
HawumenbIiee KoJIMYECTBO MAIIMEHTOB OBLIO B
Bo3pacte 50-59 nert, Bcero 14, 4To cOCTaBUIIO
6,1%. B Bo3pacre 20-29 net 6b10 74 manu-
eHTa, yto coctaBmwio 31,9%. B Bozpacte 40-
49 ner Oburo 37 MalMEHTOB, YTO COCTABUJIO
15,9%. Cpeau xnuHu4yeckux (opm, Habiro-
JaeMbIX Y MallMeHTOB, BKIIFOUEHHBIX B HCCIIe-
J0BaHME, Hanboyiee 4acTo PEerucTpupoBajICs
MHOWIBTPATUBHBIA  TyOepKyse3, BCEro y
143 nmanmeHToB, 4To cocraBuio 61,6% 00-

cinenoBaHHbIX. OuaroBblii TyOepkyne3 ObuI
JUarHOCTHPOBaH 89 YenoBeK, YTO COCTABUIIO
38,4% o0OcnenoBanHbplx. Ha MomeHT peru-
CTpallid y TAaIeHTOB, BKJIIOUYEHHBIX B HC-
ClIeJOBaHKHE, OTMEYAIUChH Pa3INYHble KIUHU-
YecKue MposiBiIeHUs TyOepkynesa. JlaHHbIe
KIIMHUYECKUE TPU3HAKU OBUIH YCJIOBHO pa3-
JIeJIeHbl Ha 2 KaTeropuu: OpOHXOJErOYHbBIE
CUMNTOMBI U obOmeTokcndeckue. Ob6e kaTero-
puu peructpupoBanuck y 100% mnauueHros,
OJIHAKO MX BBIPAKEHHOCTHb OblLjIa Pa3IM4HOM.
Haubonee wuacteiM mnpusHakoMm ObLTa cla-
00CTh, OHa perucTpupoBanach y 183 manuen-
ToB (78,9%). BropsIM 110 yacToTe MpuU3HAKOM
ObLIT Kalenab, oH Habmoganca y 174 yenoBek
(75,0%). Takxke dYacTbIM TpH3HAKOM ObLIa
runeprepmus, HaOmogaeMas y 148 mamuen-
TOB (63,8%). Opplllika perucTpupoBajach y
83 manuentoB (35,8%). Jucnencuueckue
paccTpoiicTBa (TONIHOTA, HApYIICHUE Aarllie-
TUTa W 1p.) HaOmonamack y 70 uenoBek
(30,2%). Pexe Bcero manueHTOB OECIOKOMIH
OozneBbie  omymieHus. [onoBHas  Ooub
Oobuta y 26 marmumentoB (11,2%), a 6onp B
ITPYOHOM KJETKE TOJIbKO Yy 33 MalHueHTOB
(14,2% genosex).

YpoBeHb CyMMapHBIX JH30(hoCchoIu-
MMUAJOB TIIa3Mbl KPOBU Y 3JIOPOBBIX JOOpPO-
BOJIBIICB, OOJILHBIX TYOSPKYIIE30M JI0 JICUCHHUS
W TIOCITie OKOHYaHHWS WHTCHCHUBHOHN (a3bl Oc-
HOBHOTO Kypca MPOTHUBOTYOEpPKYJIE3HOM XHU-
MHOTEpanuy, a TakKe Yy MalUeHTOB B KOM-
TJIEKCHOM TEepanuu KOTOPBIX HCIMOJIB30BaIN
«DochormuBOy», mpencraBieH B TaOIHIlE
(Tabnuia).

Tabnuya
YpoBeHb cyMMapHbIX JH30(ocoUIINI0B 1a3Mbl KPOBH
Table
The level of total plasma lysophospholipids
310poBbie BoabHbIe TY0epKYI€30M JerKux

A00pOBOIBIbI I'pynna 1 I'pynna 2 I'pynna 3

VYposens CJIDJI 10,3+0,3 8,4+0,3 16,0+0,3 7,2+0,3

Cramcrecax po<0,05 p:1<0,05 02<0,05 p1<0,05

[Mpumeuanue: p; — JOCTOBEPHOCTh PA3IM4YMK MOKa3aTeael I130(PpocdoMnuI0B IpynIbl 1 1Mo OTHOLIEHUIO K TpymIe 2;
P2 — TOCTOBEPHOCTH PA3NMYHMH NOKa3aTesnei JTn30(hochOoIUITHI0B IPYIIIHI 2 110 OTHOLICHHIO K Ipynie 3; p3 — J0CTOBEp-
HOCTPh pa3In4uil nokasaTenel Jr30(hochOoIUIUI0B rPpyNIbl 1 0 OTHOMEHHUIO K rpyme 3; po— JOCTOBEPHOCTD pasiiu-
YHii TOKa3arenei JIn30(pochOTUIHIOB 3M0POBEIX JOOPOBOJIBIEB C OOIBHBIME TYOCPKYIC30M.

Note: p; — significance of differences in the indicators of lysophospholipids of group 1 in relation to group 2; p, — sig-
nificance of differences in the indicators of lysophospholipids of group 2 with respect to group 3; ps — significance of
differences in the indicators of lysophospholipids of group 1 with respect to group 3; po — significance of differences in
the indicators of lysophospholipids of healthy volunteers with TB patients.
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[lonyyeHHble NaHHBIE OTpa)XkarOT OCO-
OCHHOCTH W3MEHEHHUS JMIHIHOTO OOMeHa y
OOJBHBIX TYOEpKyNIe30M, KaK B CICIACTBHUH
BIUSHUSL TyOepKyJie3HON MH(DEKINH, TaK U B
CIIEZICTBUM MEMOpaHOIECTPYKTUBHOTO JICH-
CTBa MPOTUBOTYOEPKYJE3HBIX IpernapaToB
NEpBOTO psifa. Y 3I0pPOBBIX J0OPOBOJIBLIEB
YpOBEHb CYMMapHBIX JH30(p0oc(OIUNHUIOB B
cpennem coctaBun 10,3%. Y OonbHBIX Ty-
OepKyJe30M JIETKUX 10 Hayaja XHMHOTepa-
nuu (Tpynna 1) maHHBIA TOKa3aTelb ObLT HU-
e, YeM Y 3I0POBBIX JIUIl U cocTaBisl 8,4%
(p<0,05). Cumkenue ypoBHS CyMMapHBIX JIH-
30(hocHOMMIUAOB TUTa3MBl KPOBH MOKHO
OOBSICHUTH AJANTAMOHHBIMU MEXaHH3MaMH,
CBA3AaHHBIMU C TIO/JIABJICHUEM AaKTUBHOCTHU
kieTouHblx (ocdonumnas. Takas peakius
obecrieynBaeT HAKOIUIEHHE B MeMOpaHax
KIeTOK (ochaTUINIXOIMHA TPU OJHOBpE-
MEHHOM CHUXEHHHM MEMOpPaHOTOKCUYHOTOJIU-
30(ochaTUAUIXONNHA, U MPUBOAUT K TOBBI-
IICHUIO CTAOWJIM3AIMU KJIETOYHBIX MEMOpaH
[3]. JaHHbI MEXaHWU3M SIBJISETCS 3aIlIMTHOMN
peakiuell opraHu3sMa B OTBET Ha pa3BUBAIO-
muiicst kazeo3Hblit nporecc. [locne mposene-
HUSI MHTEHCUBHOW (Da3bl OCHOBHOTO Kypca
MPOTUBOTYOEPKYIE3HOM XUMHOTEpAUU YpO-
BEHb CYMMapHbIX JU30(OCPOIUNHNIOB B
ma3Me KPOBH 3HAUYMTEIBHO MOBBIMANcs. B
rpymre 2 cpeanee 3HaueHue CJIDJI cocraBu-
70 16,0%. JlaHHbIM MOKa3aTeab OKa3ajcs J10-
CTOBEPHO BBIIIE AHAJIOTUYHOIO MOKa3aTens y
3JIOPOBBIX JIUI] M OOJIBHBIX TYyOEpKyJIe30M 10
Havyana xuMuotepanuu (rpymnma 1). Hexena-
TelbHbIE TOOOYHBIE YPHEKTHI TPOTUBOTYOEP-
KYJIE3HBIX TIPEnapaTtoB BIUSIOT B MEPBYIO
ouepellb Ha TMEPECTPOMKY KIETOUHBIX MEM-
Opan. B psne cinydaeB Takue >ppexTsl HauM-
HAIOT MPOSIBIATHCSA KIMHUYECKH WIH B H3Me-
HEHUU CTaHJAPTHBHIX J1a0OpaTOPHBIX HCCIe-
noBanuii. Ho Hanbonee paHHUM MPHU3HAKOM
1m0004HBIX 3(h(PEeKTOB MPOTUBOTYOEPKYIE3HOM
XUMHOTEPANUU SIBISETCS MEMOPaHOAECTPYK-
TUBHBIN 3(PPEKT, OTpaXKaIOUIUIICS B MOBBIIIE-
HUU CYMMapHbIX Ju3odochonumnuaoB B
mwiazMe KpoBu. OOHapyKeHUE MOBBIILIEHHOTO
ypoBHsa CJIDJI Tpebyer mpoBeaeHus: Koppu-
TUpYIOIIEeH Tepanuy, 3aKiovaronieics B mo-
JABJICHUU aKTUBHOCTU (ocdoiumnas u MOBbI-
meHun ypoBHs dochatuauiaxonuHa. Hamm

Obu1 Hcnonb30BaH mpemnapar «PochormuOy.
B ero coctaB BXOAUT IMUIUPPUZUHOBAS KHC-
J0Ta, obnajnaronias HMMMYHOTPOIIHBIM Jeii-
CTBUEM M CIOCOOHAs MOAABISATH aKTUBHOCTD
KJIETOYHbIX (ochonunas, a Takxke Qocdaru-
JWIIXOJIUH, HEOOXOAUMBIN Ui BOCCTAaHOBIIE-
HUS TIOBPEXKICHHBIX KJIETOYHBIX MeMOpaH
[3, 9]. B rpynme OoibHBIX TyOepKyJIe30M
JIETKUX, Yy KOTOPBIX Ha QoHE crenu(uuecKkon
MPOTHBOTYOCPKYJIE3HOH Tepanuy MPOBOIUIN
KOPPUTHPYIONIYIO TE€PAIHI0 C UCHOJIB30BaHU-
eM ¢ocdormua (rpynmna 3), ypoens CJIDJI
cocraBun 7,2%. B Tperbeil rpymmne AaHHBIA
MoKa3aTelb OKa3zajcsd HaWMEHBIIUM Cpenu
Bcex o0cnenoBaHHbIX. Ero 3HaueHus ObLIM
JIOCTOBEPHO HIDKE HE TOJIBKO 110 CPAaBHEHHUIO C
OOJBHBIMU HE TMOJYYaBIIUMU KOPPUTHPYIO-
LIyl Tepanuio (rpymnmna 2), HO U MEHbIIE IO
CPaBHEHHUIO C OOJIBHBIMHU /10 Havaja MPOTHUBO-
TyOepkyne3Horo jedenus (rpymma 1). Takoe
BBIpaXK€HHOE CHIKeHHe ypoBHs CJIDJI
IUTa3MBl KPOBU CBHJIETEIBCTBYET O IIPEOJIO-
JeHUU MeMOpaHOIeCTPYKTUBHOTO 3ddekTa
MPOTHBOTYOEPKYIIE3HBIX PENapaToB MEPBOTO
psga. Hopmanmu3zanus JUIUIHOTO CIEKTpa
IUTa3Mbl KPOBU (YMEHBILICHHWE IPOICHTHOTO
COJIep’KaHusl TOKCHUYHBIX Jn3odochonunu-
JI0B) TOBOPUT O BOCCTAaHOBJICHUHU JIMITHHOTO
cocTaBa M (PYHKUMHU KJIETOYHBIX MeMOpaH,
MOBBIIIEHUN OOIIEH pPE3UCTHBHOCTH Opra-
Hu3Ma. CHMKEHHE YPOBHSI CYMMAapHBIX JIM30-
¢dbochomunuaoB HUXKE HCXOAHOIO YPOBHS Yy
OOJBHBIX TYOEpKYJIe30M CIIOCOOCTBYET YCH-
JICHUIO a/Ian TallMOHHBIX MEXaHU3MOB,
HaNpaBJICHHBIX Ha CTAOMIIN3ALUIO KJIETOYHBIX
MeMOpaH M MOBbIMAET AP(PEKTUBHOCTH 3a-
IIUTHBIX MEXaHU3MOB.

3akiioueHue. Y OOJIBHBIX TyOepKyJe-
30M JIETKHX JI0 Hayaja XUMHOTeparnuu
HaOJIOAAaeTCsl TOHWKCHHBIH YPOBEHb CyM-
MapHBIX J130(p0ochOIUNUI0B MIa3Mbl KPOBH.
[IpoTuBOTYOEpKYIIE3HAST XUMUOTEPATHS OKa-
3bIBaET MEMOPAHOJIECTPYKTUBHOE JIEHCTBUE,
9YTO COMPOBOXKIAETCS MOBBIIICHHEM YPOBHSI
CYMMapHbIX JHU30()0ChOTUNNAOB  IJIa3MBbl
KpoBH. [IpoBeneHne kKoppurHpyromen tepa-
MU C UCIOJIb30BaHUEM mpenapara «Pocho-
rBO» TMO3BONSIET CHHU3UTH YPOBEHb CYM-
MapHbBIX JU30(OCHOIUIHUIOB TUIa3Mbl KPOBH
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N30erarniee orpaHUYUTEILHOE PACCTPOUCTBO,
CBSI3AHHOE C IPMEMOM UM — HOBasA
AUATHOCTHYECKANA KATEropus pacCcTpoucTBa
nuieBoro nopeaenuss B DSM-V
(aHAJIUTHYECKHUHA 0030P)

JI.U. 3axapoBa

®denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BhIcIero oOpasoBanus «Kypckuii ToCyAapCTBEHHBINH MEIUITUHCKIIA YHUBEPCUTETY,
yi. Kapna Mapkca, a. 3, . Kypck, 305041, Poccuiickas ®enepanus
Aemop ons nepenucku: JL.U. 3axaposa (lil. zakharova2015@yandex.ru)

Pe3rome

AKTyaJabHOCTB: l30erariiee OrpaHMYUTENBHOE PACCTPONCTBO, MpHEMa MHUIIH —
Avoidant Restrictive Foodintake Disorder (ARFID) 6buto Brimtouero B DSM-V B 2013
rony. HaumHaetcs paccTpoiicTBO B OCHOBHOM B Bo3pacTe 8-13 meT, KoMopOuIHO ¢ pac-
CTPOMCTBaAMH ayTUCTHUYECKOTO CIIEKTPA, YMCTBEHHOH OTCTAJIOCTHIO, T€HEPATU30BAHHBIM
TPEBOKHBIM PAcCTPOCTBOM, BBI3BIBAET MOTEPIO Beca, YXYIICHHE POCTa, TPYIHOCTH B
COITMAJIbHON JKM3HM U TocemaeMocTH mkojbl. leab uceienoBanusa: O000meHNe Kiu-
HUYeCKH 3HauuMoi nHdopmaruu 06 ARFID niis cBoeBpeMeHHO#M JUAarHOCTUKH U Tepa-
. MaTtepuanbl u MeToabl: OCHOBHOE BHUMAHUE YIEISIIOCH JINTEPATYPEe ¢ MOMEHTA
BBeaeHuss ARFID (¢ 2012-2015 rr.) ¢ ucnonbs30BaHHEM TepMHUHA «u30eratoiee / orpa-
HUYHUTEIFHOE PACCTPONUCTBO MIPH MpHEMe MUIIKU». B 0030p BKIIIOYAIHCH CTaThH, U3 0a3
WebofScience, Scopus, PubMed. PesyabTaThi: YCTaHOBIEHO, YTO B OOIIEH MOIMyJIs-
UK cpenu aetei B Bo3pacte 8-13 net 3,2% yAoBIETBOPSAIOT JUArHOCTUYECKUM KpPUTE-
pusim ARFID. Cpenu nereid 1 moapOCTKOB, TPOXOISIMX CTAIIMOHAPHOE JICUCHHE C pac-
crpoiictBamu nuieBoro noseaeHuss ARFID BwisiBasiercss ot 7,2% no 22,5% ciyuaes.
Hetu u noxpoctku ¢ ARFID no cBouM conmanbHO-AeMorpaduuecKiuM U KITMHUISCKUM
XapaKTepUCTHKAM OTIMYAIOTCS OT TeX, KTO CTPaJaeT HEpBHOW aHOKCHEH M HEPBHOH Oy-
JTUMUEH. Y HUX MEHBIIUK Bec, OOJbINas MPOAOHKUTEIHHOCTh 00I€3HN U OOJbIIas Be-
POSITHOCTh BO3HMKHOBEHHS COIYTCTBYIOIIMX COMATHUYECKUX OCIOXHEHHHA W TCUXHYE-
ckux pacctpoiictB. Cumntombl ARFID MHOr0o0Opa3HbI: TPYIHOCTH C IEpEBAPUBAHUEM
OTIpeCTICHHBIX MPOAYKTOB, OTKa3 OT OMPEACIICHHBIX IIBETOB WU TEKCTYp IHIIH, YIO-
TpeOJICHHE TOJIBKO OYCHb MaJICHBKUX MOPIMH, OTCYTCTBUE alleTUTa WK OOS3Hb MpPH-
HUMAaTh MUIIY [OCJIE IMYTalIIero MPUCTYNa YAyLIbs WUIU PBOTHL. (DaKTOpPBI pUCKA
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ARFID Bxitouarot psaji OMOJIOTrHYECKUX, ICUXOJOTUUECKUX U COLMOKYIBTYPHBIX MPO-
osnem. 3akiwouenue: [Ipu neuyeHun TpeOyeTCs yUUTHIBATh MCUXUUYECKHI CTATyC Tallu-
€HTa, COUYE€TaHHUE TePANUU C JPYTUM METOJaMH, BOCCTAHOBJICHUE BECa, YIPABICHHUE MH-
TaHueM. BaXHO BOBJICUGHHME POJUTEICH B TepameBTHYECKHM mporecc. Heobxoammo
JalbHEHIee U3yuyeHne M30erarolero OrpaHnIrBaIoIIero pacCTPONUCTBA, CBI3aHHOTO C
MIPUEMOM TTUIIH ¥ €70 KOMOPOUTHOCTH C IICHXUYECKHUMH HAPYIIICHUSMH JUIsI BRIpPAOOTKH
ONTUMAJIBHBIX MOJIXO0/I0B K TepPaIlUH.

KuaroueBble cjioBa: paccTpoicTBa NMUILEBOTO MOBEJICHUS; paCCTPOMCTBA ayTUCTUYECKO-
ro CIEKTPa; TPEBOTA; ACIpPeCcCus

Jast umTupoBanusi: 3axaposa JIM. M30eraromiee orpaHUUUTEIILHOE PACCTPOMCTBO, CBSI-
3aHHOE C MIPUEMOM IUIIU — HOBAasi AMArHOCTUYECKAsl KaTeropusl pacCTPOMCTBA MUIIIEBOTO
noBeieHus B DSM-V (anamutudeckuit 0630p). Haydnsle pe3yabTaThl OMOMEAMITMHCKUX
uccnenosanuii. 2020;6(4):524-537. DOI: 10.18413/2658-6533-2020-6-4-0-8
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Avoidant restrictive food intake disorder —

a new diagnostic category in DSM-V
(analytical review)
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Abstract

Background: Avoidant Restrictive Food Intake Disorder (ARFID) was included in
DSM-V in 2013. The disorder begins mainly at the age of 8-13. It is comorbid with au-
tism spectrum disorders, mental retardation, generalized anxiety disorder, causes weight
loss, impaired growth, difficulties in social life and school attendance. The aim of the
study: The review aims to summarize clinically relevant information about ARFID for
timely diagnosis and therapy. Materials and methods: The focus has been on the lit-
erature since the introduction of ARFID (from 2012-2015) using the term
“avoidant/restrictive eating disorder”. The review included articles from Web of Sci-
ence, Scopus, Pub Med. Results: The 3.2% of children aged 8-13 years satisfy the diag-
nostic criteria of ARFID. In children and adolescents undergoing inpatient treatment
with eating disorders ARFID was detected from 7.2% to 22.5% of cases. Children and
adolescents with ARFID differ in their socio-demographic and clinical characteristics
from those who suffer from anoxia nervosa and bulimia nervosa. They have a lesser
weight, a longer duration of the disease and a greater likelihood of concomitant somatic
complications and mental disorders. The symptoms of ARFID are manifold: difficulties
in digesting certain foods, refusing certain colors or textures of food, eating only very
small portions, lack of appetite or fear of eating after a frightening attack of suffocation
or vomiting. ARFID risk factors include a number of biological, psychological, and so-
ciocultural issues. Conclusion: During treatment, it is required to take into account the
patient’s mental status, combination of therapy with other methods, weight recovery,
and nutrition management. It is important to involve parents in the therapeutic process.
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Further study of the avoiding restrictive food intake disorder associated with eating and
its comorbidity with mental disorders is needed in order to develop optimal approaches

to therapy.
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Beenenne. Ilonstue ARFID (Avoidant
Restrictive Food Intake Disorder) — «36e-
raroniee/OrpaHMYUTEIILHOS paccTpoiicTBoO
npueMa numu» ObuoBBeneHoB DSM 5
(307.59) B 2013 roxy. ARFID — sto daxTu-
yecku mnepedopMynupoBka nuarnoza DSM-
IV: «PaccTpoiicTBa MUTaHUS MIIAIEHYECKOIO
Wik paHHero nerctBa». OH ObUI pacuHIMpeH,
9YTOOBI BKJIIOUUTH TE€TEPOTCHHbBIC HAPYIICHUS
MUTaHUS, KOTOpbIE MPHUBOIAT K ACPUIHTY
sHepruu win nutanus [1,2]. Ha nepeceuenun
paccTpoiCTB MUIIEBOrO IMOBEACHUS W THTa-
Hus ARFID xapakrepusyercsi HeaocTaTou-
HBIM MUTAaHUEM WU MOTPEOICHUEM KaJlopui,
NPUBOASIIMM K HEMpEeTHAMEPEHHOW MoTepe
Beca, ACQUIMTY MUTATENbHBIX BELIECTB, JO-
0aBkaM (BKITIOYAs PHTEpPAIBHOE MUTAHUEC) 3a-
BUCHUMOCTh M / WJIM 3HAYUTEIHbHOE MCHXOCO-
nuanbHoe HapymeHue. B MKB-10 [3] arto
paccTpoiiCTBO MOXKET paccMaTpuBaTbcs B
pyopuke F50.8 (apyrue paccTpoiicTBa mpue-
Ma IHIIIH ).

Boeigensitor 3 rpynmbl  0coO€HHOCTEH
nuTanus [4], KOTOpble NPUBOAAT K CHUMIITO-
Mam ARFID u mostoMy MOTHBHUPYIOT OTKa3
OT MUIIM, KOKIbIH U3 KOTOPHIX UMEET CBOM
0COOEHHOCTH:

1) orpaHuyeHHOEe pa3HOOOpa3ue Mu-
TaHUs, CBSI3AHHOE C CEHCOPHBIMU OCOOEHHO-
CTAMU (Hampumep, HIPUBEPEUINBOCTb WIIH
MPUIUPIUBOCTD MTPH MIPUEME TTUTIIN);

2) OrpaHUYCHHOE MOTPEOJICHHUE MHIIN
BCJIE/ICTBHE IUIOXOrO anmneTUTa Wik He3HAuu-
TEIBHOIO HHTEPECA K EIE;

3) wu30eranuwe ymOTPEOJICHHUS MHUIIN
KaK peaklys Ha HeraTUBHOE COOBITHE, CBf-
3aHHas ¢ OOS3HBIO MOCIEACTBUN MpUeMa MHU-
M (M3X0ra, pBOTa, YyBCTBO YAYIIbS).

OaHO M3 cambIX 3HAUYUTEIBHBIX HU3Me-
HEHMI B TUarHOCTUKE PAacCTPONCTBA MUILEBO-
ro noBenenus [5] B DSM-5 3akmoganuce B

TOM, YTO PAacCCTPOUCTBO MUTAHHS B MJIAJICHYE-
CTBE WJIM paHHEM JETCTBE ObLIO MEpPEeUMEHO-
BaHO B u30eraroniee/orpaHUIUTEIBLHOE pac-
crporictBo mpuema num (ARFID) u ero
KpUTEpUH OBLTH 3HAYUTEILHO PaCIIUPEHBI [6]
(DSM-V). Bepcus DSM-IV He cmoria B
MOJTHOW Mepe ONHMCaTh XapaKTePUCTHKH, Te-
YeHHe M HCXOJ PAcCTPOIiCTBa MHUTAHUS, BBI-
3BaHHOTO HE CTPEMJICHHUEM IOXYIETh, & UHBI-
mu npuunHamu [7, 8]. Kpome Toro, Obu1o
OUYEBUJHO, YTO TAKOE PacCTPOMCTBO BCTpeya-
€TCsl He TOJBKO Yy JAeTed 10 6 JeT, a MOXeT
MPUCYTCTBOBATh WJIM COXPAHATHCS B 3PEIIOM
Bo3pacte [9]. llepeuncneHHOe MOCTYKUIIO
npuunHOi BKItoueHuss B DSM-V wusberaro-
iee/orpaHuYUTeNIbHOE PACCTPOMCTBO MpUeMa
nuiy (ARFID).

ean 0630pa. O600IICHNE KITMHUYCCKH
3HauuMoi nHpopmaruu o0 ARFID nns cBoe-
BPEMEHHOW JTUAarHOCTUKU M TEPANUU TaHHOTO
paccTporcTBa.

Marepunan u meroasl 063opa. OcHOB-
HO€ BHHMaHUE YAENSIOCh JIUTEPAType C MO-
menTa BBeneHus ARFID (¢ 2012-2015 rr.) ¢
WCIIONB30BaHUEM TEepMHUHA «u30eraromee /
OTPaHUYUTENIBHOE PACCTPOMCTBO MPH MpUEMe
nummy». B 0030p BKIOYAINCH CTaTbU, UH/ICK-
cupyembie Gaszamu \WebofScience, Scopus,
PubMed.

PesynabTaTsl U uX o0cyxknenue. /[ua-
rHoctudyeckumu kpurepusimu st ARFID co-
rinacHo DSM-V [6] sBasroTcst:

1. Hapymenue nutanus / mpremMa MU
(HampuMep, SBHOE OTCYTCTBME HHTepeca K
ele WM nuie; u3beraHve, OCHOBAHHOE Ha
CEHCOPHBIX XapaKTEpUCTHKaxX MUIIH; Oecro-
KOHCTBO MO MOBOJY HEOIArompHsTHHIX IO-
CIIEJICTBUI MpHEMa MUIIN), YTO MPOSBISIETCS
B IOCTOSTHHOM OTKa3€ YAOBJIETBOPUTH COOT-
BETCTBYIOIIME MOTPEOHOCTH B NMUTAaHUMU U /
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WM DHEPTUH, CBA3aHHBIE C OAHUM (WM 0o-
Jiee) U3 CIeAYIOIIETo:

- 3HauuTenpHas noreps Beca (Win
HECIOCOOHOCTh JIOCTHYb OXKUAAEMOT'O YBEJH-
YEHMsI BECA WM NIPEPHIBUCTBINA POCT Yy AETEN).

- 3HauMTeNbHBIA  JACHUIUT TUTa-
TEJbHBIX BEILIECTB.

- 3aBUCHMOCTb OT PHTEPAIBHOTO IH-
TaHUs WIN EePOPAIbHBIX MUIIEBBIX T00ABOK.

- HapymeHne  ncuxoconuanbHOIO
(GyHKIIMOHUPOBAHHSL.

2. PaccTpoiicTBO HE OOBSICHSETCS He-
XBaTKOM JOCTYMHOW MHILK WIA KyJIbTypaib-
HBIMHU 3alpeTamH.

3. Hapyiienue nutanusi IpOUCXOAUT HE
TOJIBKO BO BpEeMSl HEPBHOW aHOPEKCHM WIIU
HEpBHOW OyIMMHUU, U HET HHUKAKUX CBHJIE-
TEJIbCTB HAPYILLIEHUS YyBCTBA CBOETO BECa WU
dhopmbI Tena.

4. HapyuieHue nuTaHus HE CBA3aHO C
COIYTCTBYIOIIUM 3a00JICBAHHEM HIIU TPYTHM
IICUXWYECKUM paccTtpoiictBoM. Korga pac-
CTPOICTBO MHUIIEBOTO TMOBEACHUS MPOUCXO-
IUT B KOHTEKCTE JPYroro COCTOSHUS WM
paccTpoiicTBa, TSHKECTh PacCTPOICTBa MUIIIE-
BOTO TOBEJICHUS MPEBBIIIAECT YPOBEHB, 0OBIU-
HO CBSI3aHHBI C COCTOSIHUEM WU PacCTpOM-
CTBOM, U TpeOyeT JOIMOJHUTENBHOIO KINHU-
YECKOTO BHUMAHMS.

[Manments ¢ ARFID, xak mpaBuiio, Mo-
JOXKE, 4YeM TE, Yy KOro JMarHOCTUPYETCS
«HEpBHAsi aHOPEKCHUS», WIN «HEpBHas Oyiu-
MUSI» U OTCYTCTBYIOT CUMIITOMBI MCKaXKEHHO-
ro BOCTIpUATHs o0Opa3a Tefa, a TakkKe OOsI3Hb
npubaBku Beca [10, 11, 12].

B mnacrosimiee BpeMs HET J10Ka3aTeib-
HBIX HCCIIEJOBaHMM, ONMUCBHIBAOIIUX 3Ty
rpynny nanueHToB. [103ToMy He H3BECTHBI
ATHOJIOTUYECKHE (aKTOpPbl U KIMHUYECKas
JUHAaMHKa paccTporcTBa. KinmHUIHCTHL co-
obmarot, yto nauueHts ¢ ARFID nepenocu-
JIM 3MU30Abl YAYUIbS UM PBOTHI C MOCIEAY-
IOLIMM pa3BUTHEM OOS3HU €CTh TBEPIYIO IH-
my. B npyrux ciyyasx umMeno Mecto orpaHu-
YEeHHOE NMHUTAaHUE C PAaHHEro JETCTBa, O0Jib B
KHUBOTE TOCJIEe MpUEMa MUIIH, KOTOopasi B IO-
CIIEYIOIIEM YyMEHbIlaNna 00beM NpUHHMAae-
Mot rumy [ 13]. [Mockonsky ARFID sBsiercs
OTHOCHUTEJILHO HOBBIM JMAarHo30M, MHOTHE
Bpauu eIle He 3HAaKOMbI C HUM U HE BIAJCIOT

KOHKPETHBIMU JUArHOCTUYECKUMH KPUTEPHU-
sIMH, KOTOPBIE ONMPENEIIAIOT quaruos [14].

B acnekre KIMHHYECKOM C€aMOCTOS-
tenbHOCTH ARFID cymectByror pasznmnuHbie
Touku 3peHus. Tak onmuu aBTopsl [11,15] B
cBs3u ¢ panauM HavaioMm ARFID mpenmona-
raroT, 4TO 3TOT JIMAarHO3 HE CAMOCTOSITEIHLHOE
paccTpoiicTBo, mpobiema, CBsi3aHHAs C He-
MPaBWIbHBIM TIOBEJACHUEM pPOIUTENEH, 4YeM
MEPBUYHBIM PACCTPOICTBOM MUIIEBOTO MOBE-
nenusi. CymiecTByeT M JIpyras TOUYKa 3pPEHHUS
[16], cornmacuo kotopoit — ARFID sBusiercs
MICUXUYECKUM PacCTPOMCTBOM.

Pacnpocrpanennocts ARFID

Nzyuenue pacnpocCTpaHEHHOCTH
ARFID npu nmomomu OIpoCHMKa B Hadajb-
HOM IIKOJIEe Cpeau aeTeil B Bo3pacte 8-13 jer
B lIBeitapun mokaszano, uro 3,2% ynoBie-

TBOPSIIOT ~ JUArHOCTMYECKUM  KPUTEPHSIM
ARFID [17].
Jlannbie 0 pacipoCTpaHEHHOCTH

ARFID cpeau nereid M MogpOCTKOB, MPOXO-
JSIUX CTAllMOHAPHOE JIEUEHHE C PACCTPOM-
CTBaMHU THIIEBOTO MOBEJCHUS, Pa3IAYAIOTCS.
Tak, B o1HUX HccienoBanusx [ 18] nmpuBoasT-
cs uugpst ot 1,5% no 23%, B Apyrux — Ao
14% [19]. B ncuxuaTpuueckoM cTaloHape
ARFID y nereit Habmonaercs B 5-13% ciy-
yaeB [20]. Cpenu mnamueHTOB C pPaccTpoOM-
crBoM mmuieBoro nosenenus ARFID BreisiBis-
erca ot 7,2% no 17,4% [19,21], a y npoxo-
JSIIUX JIEYCHUE B JTHEBHOM CTaI[MOHApE — JI0
22,5% [22].

Kaunnnyeckue nposisiienuss ARFID

ARFID B 0CHOBHOM HauMHaeTcs B Mila-
JICHYECTBE WJIM B JIETCTBE B Bo3pacte §-13
JIET, BBI3bIBAET MOTEPIO BECa, YXYIIIEHUE PO-
CTa, TPYJAHOCTU B COIMAJIBLHOM >KM3HU U TIO-
CEeIIaeMOCTH IIKOJbI [17].

[Ipossnsercs ARFID orcyrctBuem an-
MEeTUTA WM MHTEpPECa K e/1e, PE3KUM OrpaHu-
YEeHUEM KOJUYECTBA CHEACHHOW MHIIH, MPH-
JUPYUBBIM TUTAHUEM — T.€. OTPAHUYCHHEM
ACCOPTUMEHTA TPEANOYUTAEMBIX IPOIYKTOB
(c TeHaeHIMEN K €ro CY)XEHHIO) U BBIOOPOM
JUTSI TIMTaHUSI TIPOJTYKTOB, 00JIaIal0IIHNX OIpe-
JIEJICHHOM TEKCTYpOM, YTO MPUBOJUT K BBIpa-
JKEHHOHM TMOTepe Beca. XapaKTEePHBI KajToObl
Ha OONM B JKHMBOTE, 3aMOphI, HEMEPEHOCHU-
MOCTh XOJI0JIa ¥ MHBIC PACIUIBIBYATHIE U TI0-
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auMopdHbIe TPOOIEMBI CO CTOPOHBI JKEIy-
JOYHO-KHILIEYHOTO TPaKTa BO BpeMs IpHeMa
UMM, KOTOpPBIE HE TMOATBEPKAAOTCS MPH
KIIMHUYECKMX M WHCTPYMEHTAJIbHBIX o0cIie-
noBaHusAx. OTMmedaercs CTpax yAYUIbsS WIH
PBOTBHI BO BpeMsi €/Ibl, HO HET HUKAKUX Hapy-
IIeHui oOpasa Tena Wi O0sS3HU MpUOaBKU B
Bece.

Heru u noapoctku ¢ ARFID pemorpa-
(UYECKN U KIMHUYECKH OTIUYAIOTCS OT TeX,
KTO CTpaJaeT HEPBHOW aHOKCHUEW W HEPBHOMU
Oynmumueil. OHU UMEIOT 3HAYUTENIFHO MEHb-
mui Bec mpu 0oJiee UTUTEIBHOW OO0JIC3HU H
OOJIBLITYI0 BEPOATHOCTH BO3HHUKHOBEHHS CO-
MYTCTBYIOUIMX COMATHYECKUX OCJIOKHEHHUH U
MHOTO00pa3HBIX TCUXUYECKHX PACCTPOMCTB.
Tak cpenu narmenToB ¢ ARFID Oblu nunia ¢
n30MpaTeNbHBIM MHUTAaHUEM C pPaHHETO JeT-
ctBa (28,7%), reHepaln30BaHHBIM TPEBOXK-
HBIM pacctpoiicTBoM (21,4%), 3a0oneBaHusI-
MU JKeTyJqouHO-KuIedyHoro Tpakta (19,4%),
HEKOTOpble OOHapyXUBaJIM B aHAMHE3€ PBO-
Ty, win yaymse (13,2%) u numesyro amiep-
ruto (4,1%). Ilarmenter ¢ ARFID game, yem
C HEpBHOW aHOpekcuel unu Oymumueit [19]
HUMENH COMYTCTBYIOIIEE COMaTHYecKoe 3a00-
neBanue (55% mnporus 10%), TpeBoKHOE pac-
ctporictBo (58% mpotuB 35%-33%) u pexe
OOHapyXHBaJIX  CHUMIITOMBI  PacCTPOMCTB
Hactpoerus (19% npotus 31% — 58%). Kpo-
Me Toro, nanueHTsl ¢ ARFID no cpaBHeHnro
¢ aHopekcuei [18], uMeroT 6oJbIIYyI0 BEpOsIT-
HOCTh KOMOPOUIHBIX TCHUXHYECKHX pac-
CTpOICTB (0OCEecCHBHO-KOMIYJIbCUBHOE pac-
CTPOMICTBO, TEHEPAIN30BAHHOE TPEBOKHOE
paccTpoMCTBO, PAaCCTPOMCTBA AyTUCTHYECKO-
IO CIIEKTpa, pacCTpoicTBO OOy4YeHHsS U KO-
THUTHBHBIC HAPYIIICHU).

Huarno3 ARFID ycranaBiauBaercs B
CJIy4asix, KOTJIa CHMIITOMBI HApYIICHUH TPH-
€Ma MUIIHU He COOTBETCTBYIOT KPUTEPHUSIM IS
TPaJULIMOHHBIX  JTMAaTHO30B  PacCTpOMCTBa
MUIIEBOrO TOBEIEHUSA, HO KOTOpBIE, TEM HE
MEHee, UCTBITHIBAIOT KIIMHUYCCKU 3HAYUMYIO
60proy c enoii. Cumntombl ARFID nHepeaxo
BBISIBIITFOTCSL B ACTCTBE [23] U MPUCYTCTBYIOT
WIM COXPAHSIOTCS B 3peioM Bozpacte. Jlroau
OTPaHUYUBAIOT ACCOPTUMEHT CBOMX IpEIo-
YTUTETBHBIX MPOJTYKTOB, HHOTJA UCKIIIOYasl U
OTKa3bIBasICh OT IICJIBIX TPYIIT MPOTYKTOB H /

WM u3derast MUIIA Pa3IUYHOW TEKCTYphl U
Jlaxe TemImeparypbl. BbICOKMI ypOBEHb CO-
MYTCTBYIOIIUX TCUXUATPUUYECKUX U MEIU-
LIMHCKUX CHUMIOTOMOB, MO-BUIUMOMY, HMHTEp-
IIPETUPYETCS B OCHOBHOM Kak IOCJIECTBUS, a
HE KaK IPHUYMHBI paccTpoicTBa, XoTss DSM-5
OTMEYaeT, dYTO 3a00JIeBaHUE KETYIOYHO-
MUIIEBOJHOTO peduilokca WU YAYUIbE B
aHaMHe3€ MOTYT CIOCOOCTBOBaTh PacCTpPOii-
CTBY.

[IpoGneMbl ¢ muTaHuEM, KOIJa MOXKET
ycraHaBiuBaTthes nuarno3 ARFID, MHOT006-
pasHbl: 3TO TPYIHOCTU C MEPEeBAPUBAHUEM
OIpeIeJICHHBIX MPOAYKTOB, OTKAa3 OT ONpefe-
JICHHBIX I[BETOB WM TEKCTyp MHILIHU, YIIO-
TpeOJieHHe TOIBFKO 0YeHb MAaJICHBKIX TOPIIHH,
OTCYTCTBHE alleTuTa Wik 00sS3Hb NIPUHUMATD
MUY TOCJE MYrarollero MpUCTyHa yAyLIbs
WJIH PBOTBHI.

Hepenxo vemoBek ¢ ARFID He moxer
[10JIy4aTh JIOCTATOYHOE KOJIMYECTBO KaJOpHUil
B pe3yjibTaTe OrpaHUYEHHUI, U, B KOHEUHOM
utore, xyneer. ¥ moned ¢ ARFID moryr
OBITH MPOOJIEMBI B IIKOJIC WJIM HAa paboTe u3-
3a Mpo0JeM ¢ MUTaHUEM — TaKHX KaK OTKa3 OT
pabounx 00e10B, HEBBIOJIHEHUE MIKOJIbHBIX
3aJlaHuil U3-32 BPEMEHM, HEOOXOIUMOTro s
enbl, n30eraHue BCTPeY € IPy3bsIMU Ha Mepo-
HNpUATHUSIX TAe efa npucyrcTByer. [Ipu oTcyT-
crBun anekBaTHoro neuenns ARFID moxer
MIPUBECTH K 3a/I€P)KKE pOCTa, AehULUTY MH-
TaTEJIbHBIX BEUIECTB U HAPYIIEHHUIO MICHUXOCO-
UaIbHOTO (YHKIIMOHUPOBaHUS [24].

[lockonpKy Kak aHOpEKCHs, Tak |
ARFID cBsi3aHbI ¢ HECITIOCOOHOCTBIO YAOBIIE-
TBOPUTH NOTPEOHOCTH B MUTaHHUHU, 00a pac-
CTpOWCTBA UMEIOT CXOJHbIE (PU3NYECKUE MTPH-
3HaKU M MEIUIMHCKHUE nocienctsus. K Hum
OTHOCSITCSl Hecneuupuueckue U MoIuMopd-
Hble JKaJoObl CO CTOPOHBI KENIyI04HO-
KHIIIEYHOTO TpakTa (60I1b, Cra3Mbl, pacCTpoii-
CTBO CTYyJa, racTpo330(aruanbHbli pedIrokc
U T.].), HApYUIEHHE MEHCTPYaAJIbHOTO LUKJIA Y
JIUI] JKEHCKOro moJia (BIUIOTh 10 aMEHOPEH),
M3MEHEeHHEe JabopaTOPHBIX MOKaszaTeiae Kpo-
BU (aHEMUS, HU3KHM YpOBEHb TOPMOHOB IIU-
TOBHUJIHOMU >KeJie3bl, HU3KUI YpOBEHb KaJus).
XapaktepHbl acTeHusi (YyTOMIISIEMOCTh, TPYI-
HOCTH C KOHLIEHTpAallUE€l BHUMAaHMS, IOJIOBO-



0630p
Review

3axapoea JIU. H36ezatoujee ocpanuyumenvHoe paccmpoiicmeo ... 529

Zakharova LI. Avoidant restrictive food intake disorder ...

Kpy)X€HHE, TIPOOJIEMbI CO CHOM), TIEpHOIUYE-
CKHe OOMOpPOKH, MbllIeuHas c1abocThb, Hapy-
IIEHHE TePMOpPErysluuu, 03HoObl. CTaHOBAT-
Ci CyXMMH M JIOMKHMHU BOJIOCBI M HOITH.
B03MOXHBI OTEKM HUKHUX KOHEUHOCTEM.

dakTopbl  pucka (GopmMupoBaHus
ARFID

Kak u mpu Bcex paccTponCTBax IHMILE-
BOT0 MoBeAeHus, pakTopsl pucka ainsi ARFID
BKJIIOYAIOT LIEJIBIM psii OMOIOIMYECKUX, MCH-
XOJIOTUUECKMX M COLUUOKYJIBTYPHBIX MPO-
6meM. OTu pakTOpbl MOTYT MO-pa3HOMY B3a-
MMOJICHICTBOBATh y Pa3HbIX JIFOJIEH, YTO O3HA-
YaeT, YTO JBa 4YEJIOBEKa C OJHHUM M TEM XK€
paccTpOKMCTBOM MHUIIEBOTO MOBEACHUS MOTYT
MMEThb OYEHb Pa3HbIC B3IJIS/bl, EPEKUBAHUS
Y CUMIITOMBI.

daktopamu  pucka  (OPMHPOBAHUS
ARFID wmoryt 6biTh (DSM-5): pacctpoiicTBa
aAyTUCTUYECKOTO  CIIEKTpa,  OOCECCHBHO-

KOMITYJIbCUBHOE pPAacCTPOHMCTBO U CHUHAPOM
nepunuTa BHUMAHHA € TUIEPAKTUBHOCTH
(CABI'), xoTst BcTpeuaroTcst ciaydau U 0e3
ncuxuarpudeckoro auartosa [25]. Ilostomy
cunrtarot, yTo ARFID He cnenyer oTHOCHUTH
UCKJIIOYUTENIBHO K CONYTCTBYIOIIEMY 3a0o0Jie-
Banuio [26]. ¥ nekoropeix moneir ¢ ARFID
MOKET Pa3BUTHCSA JPYroe paccTporcTBO MH-
IIEBOT0 IMOBEACHHUS, TaKO€ KaK AaHOPEKCHS
wi Oynumust. Y JeTeil orpaHuyeHue B rpue-
M€ MHIIH MOXET OBITh OCHOBAHO Ha CEHCOP-
HBIX €€ XxapakTepucTtukax B 60,9% ciydaes
[17]. laHHBIi BUA paccTpoOiCTBA dalle
BCTpEUaeTcsl y AETed M TOJIPOCTKOB C pac-
CTpOICTBaMM ayTHCTHUYECKOTO CIIEKTpA.

AddexTuBHBIE paccTpoiicTBa HacTpoe-
HUS, TPEBOXHBIE PACCTPONCTBA, AENPECCHUB-
HbI€ WK OMIIONIIPHBIE CUMITOMBI, 00CECCHB-
HO-KOMITYJIbCUBHBIE HApPYLIEHUS, MOTYT BBbI-
3BaTh M30eranue npuema MuiM Uik u3dupa-
TeJbHOE NMUTaHHe, 0COOEHHO y JIeTel cTapie-
ro Bo3pacTta win noapoctkos [19]. M36eranue
MUK Y9aCTO MPOUCXOAUT OT YCJIOBHOIO OT-
pULIATENILHOTO OTBETAa I0CJIE HEMPUATHBIX
NepeKMBaHUN, TaKUX KaK yIyllIbe WU pBOTA
(mo 15,2%) ciiyuaaes [17].

Y HEKOTOpBIX NAalMeHTOB u3leraro-
iee/orpaHuYUTeNIbHOE PACCTPONMCTBO MpUemMa
MU MOKET BO3HUKHYTH H3-3a OTCYTCTBHS
uHTEpeca K eae [17] unm u3-3a OTCYTCTBHUS
4yyBCTBa rojoaa [6].

DU3NOIOTUYECKUE YCIIOBUS, TaKUE KaK
KEJTyI0YHO-KUIIEUHble Mpo0sieMbl (Hampu-
Mep, peQIIIOKC), TaKkKe MOTYT YBEIHYUTh
pUCK u30eraHusi WM OTpPaHUYEHUs IHILU
[27].

CymectBeHHOEe 3HaueHHe B (hopmupo-
Bauun ARFID wumeer MuKpoconuambHoOe
OKpyXeHue. Marepu neTeil ¢ paccTpoicTBa-
MU TIUTAHUS, KaK MPaBUIIO, HEMPEACKA3YEMBI,
HEKOHTPOJMPYEMbI, HABS3YMBBI, CKIOHHBI K
HaKa3aHWsM, 3JIbl U BpaKJeOHbI, MEHEe Jlac-
KOBBI, MeHee THOKHe, YacTO HCIOIb3YIOT
HAaCUJIbCTBEHHOE KOPMJIEHUE U HCIBITHIBAIOT
TPYAHOCTH B pacro3HaBaHUM dMOLUN peOeH-
ka [28, 29, 30]. Umerorcs HaOmoaenus [31],
YTO BOCIIMTATEIH YacTO UMENU PacCTpOICTBa
MULIEBOrO MOBEAEHUS, CTpadalu Jenpeccuei,
TPEBOrOW WJIM OOHApYKHUBallU JIPYrHe Mpo-
OJIEMBI C ICUXUYECKUM 37JOPOBBEM.

CemeiiHast TpeBora, JCPUIUT B3aUMO-
JNEUCTBUSI MEXIY POJUTENSIMU U PEOCHKOM
M3-32 TICUXOMNATOJOTHH poAuTeneil (Hampu-
Mep, PACCTPOMCTBO MHUILEBOTO ITOBEICHUS Ma-
TEpH) WIM HEMPaBUIBHOE TOJKOBAHHE IMOBE-
NeHUsl pebeHKa TaKKe MOXKET CcrocoOCTBO-
BaThb pAa3BUTUIO WM MOJJIEPKAHUIO pac-
cTpoiicTa [6].

[oaxoapl K Je4YeHUI0 MANUEHTOB C
ARFID

OOweHalMOHANBHOTO KOHCEHCyca B
OTHOIIIEHWW TIyTEH OKa3aHWs TOMOINU TpHU
ARFID nHa Tekymuii MOMEHT HE CYLIECTBYET,
U TMO3TOMY MalMEeHThl, KaK MpaBuiio, oOpa-
IIAIOTCS B OCHOBHBIE CIY>KOBI OXPaHBI TICH-
XHYECKOI0 37I0pOBbS JIeTeH U MOAPOCTKOB, a
TaKKe CHEIUAIU3UPOBAHHBIE CIYXKOBI TIO
60pnbe ¢ paccTpoiicTBaMu nuTaHus [24].

IIpn neuenun ARFID, kak mnpasuo,
TpeOyercs TrocnuTanu3auus c Oojee AJU-
TEJIbHBIMU CPOKAaMHU, YEM Yy MAI[UEHTOB C JIPY-
TUMHU PACCTPOUCTBAMH TMHUIIEBOTO TIOBEICHHS,

NPUBOISAIIMMU K  TOCOUTanu3auuu  [22,
32, 33].
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Kputepusimu, TpeOyONUMHU TOCIUTA-
nu3aruu nanuenta ¢ ARFID [34, 35] sasias-
IOTCSI CUMITOMBI, QHAJIOTUYHBIE CUMITOMAM
HEpBHOW aHOpekcuu (OpaguKapaus, opTocTa-
TUYECKas  THUIOTEH3Usl,  AJICKTPOJUTHBIE
HapylLIeHUs), a TaKXKe Majblii BeC — HHUKE
80% ot HopMBI miu motepst 6onee 20% mac-
cel Tena [36].

BonbmnHCTBO METO/IOB JieUeHUs MHallu-
entoB ¢ ARFID BkiroyaroT MeIUMIMHCKUE U
MICUXOJIOTMYECKHE BMEIIATENbCTBA, a TaKXKe
pexkoMenauuu no nurtanuo [14]. [pomeny-
pBl JICYEHUS JOJDKHBI HAYMHATBHCS C OICHKHU
pHUCKa, MOCTAaHOBKHU LEJeH U 30pOBbE WIIU
ncuxooOpa3zoBaHueE. [Tcuxoobpa3oBanue
JOJDKHO COCPEIOTOYUTHCS Kak Ha (usmuye-
CKHX, TaK U Ha TICHXOJIOTMYECKUX MOCIe-
ctBusix ARFID [37].

Breibop cmocoba Tepamuu 3aBUCHUT OT
OIICHKHA BO3MOYKHBIX IOCJIEJICTBHI OTKa3a OT
MU WIK OTpaHHuYEHUsT ee MNoTpedieHus,
MOTEPH Beca, AePUIIUTa POCTA, CBSI3aHHBIMU C
3TUM JUCTPECCOM U YXYIIIEHUEM COLUab-
HOTO ¥ AMOIMOHAIBHOTO (DYHKITMOHHPOBAHHS
[29].

Kak 1 Bo MHOTHX City4asix, U3MECHEHHUE
CXeMbI MUTaHusl 0e3 KaKkoro-mmbo orpaHuye-
HUS HE SIBJSIETCS HU PEATMCTHYHBIM, HH Ke-
JaTeNbHBIM, MO3TOMY TEpameBT JOJIKEH,
MPEXJI€ BCETO, CTPEMUTHCSI MUHUMHU3UPOBATH
bu3nuecKui WM TMHINEBON PHUCK, HU3MEHSS
MOBEJICHUE JIIOJIE uepe3 YIpaBJieHUE Tpe-
BOKHOCTBIO, TMpPOOYys HOBBIE MPOAYKTHI H
pacmpsisi AueTHIeckoe norpedaenue [29].

VY Hekoropbix mnamueHtoB ¢ ARFID
MMEETCS BHICOKUHN PUCK Pa3BUTHSI aHOPEKCHH.
[TosTOMy B mpoliecce JieueHus ClenyeT TIiia-
TEITBHO KOHTPOJMPOBATH JUHAMUKY IICHXUYE-
CKOT'O COCTOSIHUS MallM€HTa U CBOEBPEMEHHOE
pearupoBaHMe Ha CMEHY BEAYIeH IMCUXora-
TOJIOTUYECKOM cUMNTOMAaTUKu [21].

B acnexre tepanuu npu ARFID npen-
naraercs [38] koMmOuHanus apMakoTepanuu
C OCHOBHBIM YIIOPOM Ha BOCCTAaHOBJICHUE Be-
ca, yrnpapJieHHE MUTAHUEM M TCUXOTEpareB-
TUYECKHE BMeIIaTenscTBa. [Ipu jeduennn me-
Teil B MPOIECC TAKKE TOJKHBI OBITH BOBIIE-
4yeHsl poauTenu. [loBeneHYeckas Tepanusl,
cUCTeMaTh4ecKas eCeHCUOUIu3aIus, KOrTHU-
TUBHO-TIOBE/ICHYECKAsI Tepanusi ¢ KOTHUTHB-

HOM pecTpyKTypH3alueil, yIpaBleHUE Tpe-
BOXXHOCTBIO M CEMEHHBIE BMEIIATEIbCTBA
OKa3aJMch Hanbosee MoJe3HbIMU TICUXO0TEpa-
MEBTUYECKUMU BMelaTenscTBamMu. [Ipu sTom
BOXHO CBOEBPEMEHHO BBISIBUTH CHUMIITOMBI-
MUIIEHH KaK Ui cuxodapMakoTepanuu, Tak
U 178 1ncuxorepanuu. BaxHO cBOEBpEMEHHO
BBISIBUTh CHUMIITOMBI JIEIIPECCUU U TPEBOTU U
Ha3HAYUTh COOTBETCTBYIOIIYIO Tepamnuto [22].

Ha ceronssmHuii 1€Hb OTCYTCTBYIOT
YeTKUE PEeKOMEHJaluu Mo Tcuxodapmakore-
panuu npu ARFID. I'maBHOM wnenbro, Kak
MPaBUJIO, SIBJIAETCSI BOCCTAHOBIIEHUE 3110pPO-
BOI'O Beca NAIMEHTa M CHUXXEHHE YPOBHS
JUCTpecca U TPEBOTH, CBSA3AHHBIX C IPUEMOM
nuiy [39]. B aToMm acniekTe mokaszaHo Ha3Ha-
YEHUE AaHKCHUOJMTHKOB U aTapaKTHKOB. Bax-
HO yKa3aTb, YTO HCIIOJIb30BaHHE Tcuxodap-
MaKOJIOTHYECKHX MPErapaToB JOJKHO OBITH B
KOMIUIEKCE C JPYrUMHU HOJIXOJaMH K Jeue-
HUIO (BKIIIOYasi MOBEACHYECKYIO IICHXOTepa-
MHAI0) U MEXIUCIUIUTMHAPHBIMUA BMEIIATEb-
CTBaMH.

benzoamazenunsl  (Hampumep,  JO-
pazernam) MOTYT OBITh PacCMOTPEHBI AJISl He-
KOTOPBIX KpaliHe HANpPsDKEHHBIX MAIlMEHTOB B
(oueHb) KpPaTKOCPOYHBIC TIEPHOJbI, YTOOBI
YMEHBIIUTh OECIOKOICTBO, CBSI3aHHOE C
€01, HampuMmep, NpPU BHEIPEHUU CHUCTEMBI
IJIaHa MUTaHUS.

Humnporentangua ObT UASHTUPUITPO-
BaH Kak Oe3omacHbli ¥ 3G EKTUBHBINA IS
MPUMEHEHUsI y JeTell MIajliero BO3pacTa,
WCTIBITHIBAIONIUX TPYAHOCTU C THUTAHHUEM,
CBSI3aHHBIE C HU3KUM anmneTuToM [11].

OnaH3anuH B HM3KOH J103UPOBKE UC-
MOJIb30BAJICS  JUII yYMEHBIIEHUS OecroKoii-
CTBO, CTUMYJIMPOBAHHUS alIeTuTa u odierye-
HUS Mpolecca MpueMa MUY Y MOJIOAbIX Ma-
muenToB ¢ ARFID. OqHo HenaBHEe HCCIIENO-
BaHHE JIa)XE€ YIIOMHUHAET O IOJIb3E€ UCIOJIbB30-
BaHuA D-mukinocepuHa dYroObl IMOMOYL B
BMEIIATENILCTBA BO3ACUCTBUSL TPU TPEBOXK-
HBIX paccTpoiicTBax [40].

[Ipu genpeccUBHBIX pacCTPOMCTBAX,
komopouaabeix ARFID B memmarpudeckoit
MPaKTUKE 3aTPYAHUTEIBHO MPUMEHATH Ce-
JIEKTUBHbIE MHTMOUTOpPHI OOPAaTHOTO 3axBara
CepOTOHMHA (Hampumep, (IYOKCeTUH, cep-
TpaJliH), YTO CBSA3aHO C HEKOTOPHIMH UX TIO-
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TEHIMATbHBIMH ~ TOOOYHBIMH 3 deKTamH,
0COOCHHO B Hayaiyie JieueHUs (TOIIHOTa, PBO-
Ta, CHWKEHHE annerura). OHU MOTyT ycyry-
OUTH TPYIHOCTH C MIPUEMOM IHUIIH Y TaIeH-
ta ¢ ARFID. B 31Tux ciywasx npeamnodru-
TEJIbHO MCIOJIb30BaTh Muprazanun [4], He
TOJIBKO CHIDKAIOIIMN TPEBOTY M YJydllIaro-
IMA COH, HO U YMEHBIIAKOUIUNA TOIIHOTY,
MTOMOTAIOIINI UCTIBITHIBATH YyBCTBO I0JI0/Ia U
YJIy4IIAIOLIUI NpoLece MUIIEBapEHUsI.

Tepanestuueckue nociueactsus ARFID
710 KOHIIa He U3Yy4YEeHBI U TPEOYIOT HCCIIeI0BA-
Husi. Tem He menee, npuzHanue ARFID B
DSM-5 Oyner cTtumynupoBaTh AajbHEHIIHE
UCCIIEIOBAHMS €r0 XapaKTepUCTHK U obecre-
YUT pa3pabOTKy MOJIXOJOB K JICYEHUIO U BbI-
SICHEHUIO JJOJITOCPOYHOT0 MporHo3a [19].

Jnarnoctuxka ARFID

Jns nuarnoctukun ARFID y nun ot 8
no 13 ner wucnosb3yercss onmpocHHUK [41]
«EatingDisordersinY outhQuestionnaire»
(EDY-Q — OnpocHHK pacCTPOUCTB MHUIIEBOIO
MOBEACHUA Y MOJIOACKH) — OTO aHKeTa,
BKJTIOYAtomas 14 MmyHKTOB-YTBEPKACHHUMN s
OLICHKH OTPaHUYUTEIbHBIX HAPYIICHUN MUTa-
HUS C paHHUM HayaJloM IOCPEICTBOM CaMoO-

OoT4cCTa. yTBCp)KI[eHI/ISI OCHOBAHbBI Ha KPHUTC-

pusix «M30eraroniero/orpaHuYUTeNILHOTO
paccrpoiictBa npuemMa nuuu (ARFID) co-
rJ1aCHO DSM-5; KPUTEPUSIX

GreatOrmondStreet; u nuTepaType O paHHHUX
OTPaHUYUTENBHBIX HapyUIeHUsIX nuTanus. U3
YEeTHIPHAIATH YTBEPKICHUH, JBEHAIIATh
oxBaThIBalOT cumnTomatuky ARFID, Bkito-
yasi TPU €ro MOJBUJA MPEUIOKEHHBIX Bapu-
anta [28], SMOLMOHAILHOE PaCCTPOMCTBO,
cesa3anHoe ¢ m3deranuem nunm (FAED), us-
6uparenpHoe nuranue (SE) u dyHknmonans-
Hyto gucharuto (FD). JIBa 1OMOTHUTEIBHBIX
MyHKTa KPaTKO KacaroTcs PacCTpOMCTBa, CBS-
3aHHOTO C MMOEAaHUEeM HECheTOOHBIX Belle 1
paccTpoiicTBa pyMUHAIUH, IBYX IPYTHUX PaH-
HUX PACCTPONCTB TMHUTAHUS, OMNHMCAHHBIX B
DSM-5. TIlepeBon OMpOCHWKA TPUBOIUTCS
HUXKE.

HNucTpykuus

[Toxanyiicta, IpoYUTalTEe CIEIYIOLINE
yTBEpXKIeHus U 0003HaubTe M B TOU sueiike,
KOTOpasi COOTBETCTBYET OIHUCaHUIO Barero
OTHOIICHHS K THIIE B HaWOOJIBIICH CTETIEHU
(ot 0 — coBepIIEeHHO HE BEpHO, 10 6 — abco-
JOTHO BEpHO) (Tabmuia).

Tabnuya
OﬂpOCHHK paCCTpOﬁCTB MAIIEBOT0 NMOBCJACHUA Y MOJIOAEKH
Table
Eating Disorders in Youth Questionnaire
Ne Bonpocsi OTBeTHI
n/n
1 | Ecxum Obl MHE pa3pemmn, st ObI He el 01|23 ]4|5|6
2 Ena / nmumma MeHs He MHTEpeCyeT 0|1(2|3|4|5|6
3 | S He em, KOTla MHE TPYCTHO, KOT/IA S IEPEKUBAIO UITH UCTIBITHIBAIO TPEBOTY 0[1(2|3|4]|5]|6
4 | Jlpyrue JI0IU TyMaroT, 4TO S BEIly CIMIIKOM MaJlo 0|1(2|3|4|5|6
5 | 51 61 XoTen Becuth OOJIbLIE 0|{1(2|3]4|5|6
6 | S 4yBcTBYIO Ce0sl TOJCTBIM, aXKe ECIIM APYTHE JIIOIN HE COTIIACHBI CO MHOM. 0/1|2|3|4|5|6
7 IToka 5 He BBINISDKY CIMIIKOM TOJICTBIM WM HE BEIly CIHMIIKOM MHOTO, BCE ol1l213lalsls
OCTaJEHOE HE IMEET 3HAUCHUSI
8 | S npumupuMBBIi €0K 0|{1(2|3]4|5|6
9 | Sl He nro0Ir0 MPOOOBATH HOBYIO Sy 0|1(2|3|4|5|6
10 | S 6010CH yAyIIbS MIIM PBOTHI BO BPEMS IpHeMa MTHIIH 0|1(23|4|5|6
11 | 51 60r0Ch IIOTATH Sy 0|1(23|4|5|6
12 51 He moOMI0 MPOOOBATH €1y CO CHEeHU(HUIECKUM 3araxoM, BKYCOM, BHEIIHHM ol1l213lalsls
BUJIOM WJIM OTIPEJIeNICHHON KOHCHCTEHIMEH (HarpuMep, XpYCTSIIIYIO HIIH MSTKYIO)
13 MH; HPABUTCS €CTh BEIM, KOTOPBIC HE MpeAHA3HAYCHBI IS elbl (HAampuMmep, Ie- 119 4
COK
14 | 4 cpeiruBaro nuiy, KOTOPYIO yKe MPOTrJIOTHI 112 4
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HNurepnperanus

Kaxnapiii 1yHKT  OIlEHHMBAaeTcsa 1O
7-0amnpHON mIKaje B auana3oHe oT 0 = HUKO-
raa 1o 6 = Bcerga. OTU IMYHKTHl OXBaThIBAIOT
Tpu Bapuanta ARFID, smornmonansHoe pac-
CTPOWCTBO, CBSI3aHHOE C HM30ETaHMEM IHIIU
(mynktel  1-3), wu30upaTenbHOE NIHTaHHE
(myHKTHI 8, 9 ¥ 12) U QYHKIMOHATBHYIO IHC-
¢aruto (mynktsl 10 u 11). Kpome Toro, orue-
HUBAIOTCSI BOCIPUHUMAeMbIe MPOOJIEMBI C
BECOM IIpM CIMIIKOM MajJod Macce Tena
(myHKTHI 4 1 5), OTHOCSIIIUECS K HECTIOCOOHO-
CTU YAOBJIETBOPUTH COOTBETCTBYIOLIUE IIO-
TpebHOocTH B 3Hepruu npu ARFID. MckaxeH-
HBIC TIPEJCTABICHHS O Bece win (opme Tena
(TyHKTBI 6 ¥ 7) OLEHUBAIOTCSA KaK KpUTEPHid
uckimrouenust ARFID. U3 EDY-Q moryt ObITh
IIOJIYYEHBI CIEAYIOLINE OLCHKU:

1. O6muii cpennuit 6ami (MyHKTHL 1-5 1
8-12).

2. Bce cnepyromue mokazaTrenu JOJIK-
Hbl ObUIM COOMIONATHCS MPU YKA3aHHBIX I0-
pPOTOBBIX 3HAYEHUSX, YTOOBI MOATBEPIUTH
Hanuure cumntoMoB ARFID B cooTBeTcTBUM
¢ DSM-5:

e [Io kpaiiHeil mepe, OJUH U3 BapHUaHTOB
ARFID Ha ocnoBe DSM-5 (mynktsi 2, 10, 12)
OLIEHMBAETCS, 110 KpallHEH Mepe, KaK «4acTo»
=4).

e [Ipobnemsbl ¢ BecoM (IYHKT 4) peru-
CTPUPYIOTCSA KaK MUHUMYM 4acTo (=>4).

e llcka)xeHHBIE TpPEACTABIECHUS O Bece
wii ¢opme (MyHKTHI 6 U 7) cooOuiaroTes pe-
xKe, ueM nHorjaa (< 3).

3. IlyHKTBI, KacaroIuecss pacCTpOMCTBa,
CBSI3aHHOTO C IOEJaHHEM HEeChEeJOOHBIX Be-
e (myHkT 13) u paccTpoiicTBa pyMUHAIMU
(myHKT 14), MOKHO OLIEHUTH OMHCATENHHO.

JAudpdpepenunanbHass  IHATHOCTHKA
ARFID

[Ipy Hamuuum Jpyrux MCUXUYECKUX
pacctpoiicTs [42], KOTOpbIE MOTYT OBITH (haK-
topoMm pucka st ARFID (TpeBoxkHble pac-
CTpOICTBa, 00CecCHBHO-KOMIYJIbCUBHBIE
paccTporCcTBa, paccTpoiicTBa ¢ aeduIuTomM
BHUMaHHUs M PACCTPOMCTBA ayTHCTUYECKOTO
cnektpa), auarHo3 ARFID MoxHO cTaBUThH

TOJIBKO B TOM CJIy4ae, €CIM caMO HapylLICHHE
MUTAHUS BBI3bIBAET 3HAUUTEIbHBIEC KIMHUYE-
CKHE€ HapylIeHHs, TpeOyrolre BMellaTelb-
CTBA, BBIXOJSIIETO 32 PAMKH TOTO, YTO OOBIU-
HO TpedyeTcs Ui IPYroro COCTOSAHUS. TOYHO
TaK JXK€ y JIOJEH KeITyJOUYHO-KUIIEYHBIMHU
3a00JeBaHUsAMHU B aHaMHe3e (TacTpo3sodare-
aNbHBIA PEeQIIIOKC), MOTYT pPa3BUThCS Hapy-
meHus nutanus, Ho quarno3 ARFID cnenyer
BBICTABJIAITH TOJBKO TOTAA, KOTJa OHH TpeOy-
IOT 3HAQYUTEJIBHOIO JICYEHHS] CBEPX TOrO0, KO-
TOpPOE  HEOOXOAMMO A KEIyIOYHO-
KHIIIEYHBIX TPOOIEM.

3akiroyenue. Takum 00pa3zoM, MOKHO
00001mMTh, uTO B 0OmIEH momymsauun 3,2%
neTedl B Bo3pacte 8-13 neT yAaoBIETBOPSAIOT
nuarnoctuueckuM kputepusm ARFID. Cpenu
JeTed M MOJAPOCTKOB, MPOXOISIIUX CTalUO-
HapHOE JIEYEHUE C PacCTPOMCTBAMU IUIIEBO-
ro noeegenuss, ARFID BreisBaserca ot 7,2%
no 22,5% ciuyvaeB. et W TOAPOCTKH C
ARFID mo cBoum conuanbHO-aeMorpadu-
YECKUM M KIMHUYECKUM XapaKTepUCTUKAM
OTJIMYAIOTCS. OT T€X, KTO CTPaJaeT HEPBHOU
aHOKCHEeW U HepBHOM Oynumued. Y Hux
MEHBIINH Bec, O0JbIIas MPOJIOKUTEIBHOCTD
001e3HM 1 OOJIBIIYIO BEPOSTHOCTH BO3HUKHO-
BEHHs  CONYTCTBYIOIIMX  COMAaTHYECKHUX
OCJIO)KHEHUH M IICUXUYECKUX PaCCTPONCTB.
Cumnromsl ARFID mMHOT000pa3Hbl: TpyIHO-
CTH C IepeBapUBaHUEM OIPEIEICHHBIX MpO-
IYKTOB, OTKa3 OT ONPEJEIICHHBIX I[BETOB MJIU
TEKCTYp MHUIIHU, YIOTPeOIeHNE TOJIBKO OYEHb
MaJIeHbKUX MOPLUHHA, OTCYTCTBUE alIeTHTa
nin O0s3Hb MPUHUMATh MUILY MOCJIE Myraro-
LIEro NpUCTyNa YAYLIbs WU PBOTHI. PakTo-
pel pucka ARFID Britouarot psijg 6uonoruye-
CKHX, IICUXOJIOTUYECKUX U COLUOKYIbTYPHBIX
pooJIeM.

[Ipn neueHnn HEOOXOAMMO YUUTHIBATH
MICUXUYECKUN CTaTyc IMalueHTa, TpeOyercs
coueTanue ¢apMaKoTepanuu ¢ IPYrUMH, He-
MEIMKaMEHTO3HBIMU METOJIaMH, BOCCTaHOB-
JIEHWEe Beca, yNpaBlieHWE NMuTaHueM. BaxkHo
BOBJICYEHUE POJUTENIEH B TEPaneBTUYECKHI
nporecc. HeoOxoaumo nanbHeiiee u3yde-
HUEe H30eraroniero OrpaHUYMBaIOLIEro pac-
CTPOMCTBA, CBSI3aHHOTO C MPUEMOM IMHUIIU U
€ro KOMOpPOMJIHOCTH C NCUXUYECKUMHU Hapy-
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MEHUAIMHU 1JIA Bblpa6OTKI/I OIITUMAJIbHBIX
IMOAXOJ0B K TCpaIluu.
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Pe3ome

AKkTyajabHocTh: Cpen opTaTbMOJIOTMYECKUX MATONOTUN B TMOXKUJIOM M CTapuECKOM
BO3pacTe BBICOKYIO PACIIPOCTPAaHEHHOCTh UMEET KaTapakTa. B COBpEMEHHBIX YCIOBUAX
KaTapakTa BBICTYNAET BEAyLIEeH NPUUMHON NOTEPU 3PEHHUS B MOXKHIOM BO3pacTe U MO-
KET CIIOCOOCTBOBATh PAa3BUTHIO TPEBOKHO-ICTIPECCUBHBIX HAPYIICHHA, KOTOPHIE MPaK-
TUYECKH HE M3YYEHbl cpeau JNaHHOro KoHTuHreHta. Lleqanb mcciaenoBanms: M3yuenue
TPEBOKHO-JIEIIPECCUBHBIX PACCTPOMCTB Yy OOJBHBIX KaTapaKTOH MOKUJIOrO BO3pACTa.
Martepuanbl u Metoabl: O6cnenoBano 84 GonbHBIX 60-74 1T ¢ KaTapakToi Ha Oa3e
TamboBckoro ¢punuana MHTK «Mukpoxupyprus riaza umenu akagemuka C.H. ®éno-
poBay. KonrtposeMm ciyxuinu 85 60JbHBIX aHAJIOTMYHOTO BO3pacTa 0e3 KarapakThl. bbI-
JIU OLIEHEHBI JTUYHOCTHAsI TPEBOKHOCTh — MO TecTy Crnmndeprepa-XaHuHa, JENPEeCCUB-
Helii craryc — mo mkane CenterforEpidenuologicStudies-Depression. JfocroBepHOCTH
pasnuuuii onpexaensuin no kpurepuro U-ManHa-YutHu. Pedyabrarbl: YCcTaHOBIIEHO,
YTO pa3BUTHE U (OPMUPOBAHUE 3PENION KaTapaKThl B MOKUIOM BO3PACTE XapaKTepU3y-
eTcst 6oJiee 4acThIM BO3ZHUKHOBEHHEM JIEMPECCUBHBIX HapylieHuil. Bennmunna cpenHero
Oayyia JIETpecCMBHOrO cratyca y OosbHBIX 60-74 J5eT ¢ KaTapakTOM COCTaBIsET
22,8+1,2 Ganna, TorAa Kak y MalMEeHTOB aHAJOTHYHOTO BO3pacTa 0€3 KaTapakThl ero
BEJIMYMHA CTATUCTHYECKU JOCTOBEPHO HIKE U coctaBisier 17,4+0,9 6amra. Cpeau mno-
KHUIIBIX 0€3 KaTapaKThl OTCYTCTBHE JCMPECCUBHBIX HapylleHui Habmoganocs y 85,9%
TOTJa KaK y MallMeHTOB MOKUIJIOT0 BO3pacTa ¢ KaTapaKTOM 3TOT MOKa3aTeab ObLI Cylie-
CTBEHHO HMXke U cocTasisul 23,8%. Hapsany ¢ atum cpenu nanuentos 60-74 net ¢ kara-
PaKTOil 10CTOBEPHO OOJIBIIYIO YaCTh COCTABIISIIOT OOJIbHBIE C JENPECCUBHBIM COCTOSIHU-
eM, a UMeHHO 20,2% npoTtus 5,9% B KOHTPOJIBHOM TpymIe. YXyALIEHHE ICUX0IMOLAO-
HaJIbHOI'O CTaTyca MallMeHTOB IMOXHJIOTO BO3pacTa C KaTapakToW OOYCIOBIEHO TaKxke
W3MEHEHUEM JINYHOCTHOW TPEBOXHOCTH. YPOBEHb JIMYHOCTHOM TPEBOKHOCTU CTATH-
CTUYECKH 3HAYUMO BBIIIE B OCHOBHOM rpymie (45,9+1,6 6amna) U COOTBETCTBYET Cpe/l-
HEMY YPOBHIO, a B BO3pacTHOM KoHTpoue (32,2+1,3 6amia) — Huskomy ypoBHio. [Ipu
yray0JIeHHOM aHalu3€ MalMeHTOB MOXKMIOTO BO3pacTa ¢ KaTapaKTOW BBISIBJIEHO MPe0o-
nmajanue JuI co cpenHeit (45,2+5,4%) u nossimeHHoM (30,9+5,0%) TUYHOCTHON Tpe-
BOKHOCTBIO. 3akJilouenue: [lomyuyeHHble pe3ynbTaThl CBUIETENBCTBYIOT O CYIIECTBEH-
HOM BIIMSIHUU KaTapakThl Ha (JOPMHUPOBAHHE TPEBOKHO-ICTPECCUBHBIX HApPYIICHUN B
MMOKHJIOM BO3pacTe, YTO HEOOXOAMMO YYHMTHIBATH MPU OOCIECTOBAHWU TMAIUEHTOB W
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Abstract

Background: Cataracts are highly prevalent among ophthalmic pathologies in old and
senile age. In modern conditions, cataracts are the leading cause of vision loss in old age
and can contribute to the development of anxiety-depressive disorders, which are practi-
cally not studied in this group of people. The aim of the study: To study anxiety and
depressive disorders in elderly patients with cataracts. Materials and methods: 84 pa-
tients aged 60-74 with cataracts were examined at the Tambov branch of Fyodorov Eye
Microsurgery State Institution. 85 patients of the same age without cataracts were moni-
tored. Personal anxiety was assessed using the Spielberger-Hanin test, and depressive
status was assessed using the Center for Epidemiologic Studies-Depression scale. The
reliability of differences was determined by the U-Mann-Whitney criterion. Results:
Development and formation of mature cataract in old age was found to be characterized
by a more frequent occurrence of depressive disorders. The mean depressive status
score in patients aged 60-74 with cataracts is 22.8+1.2 points, while in patients of the
same age without cataracts its value was significantly lower and was17.4+0.9 points. In
the group of elderly patients without cataracts, the absence of depressive disorders was
observed in 85.9%, while in the group of elderly patients with cataracts, this indicator
was significantly lower and amounted to 23.8%. At the same time, most 60-74-year-old
patients with cataracts suffer from depression, namely, 20.2% versus 5.9% in the control
group. Deterioration in the psychoemotional status of elderly patients with cataracts can
be also explained by changes in personal anxiety. The level of personal anxiety is statis-
tically significantly higher in the main group (45.9+1.6 points) and corresponds to the
average level, while in the age control group (32.2+1.3 points) — to a low level. An in-
depth analysis of elderly patients with cataracts revealed the predominance of persons
with medium (45.24+5.4%) and increased (30.9+5.0%) personal anxiety. Conclusion:
The obtained results indicate a significant impact of cataracts on the formation of anxie-
ty-depressive disorders in the elderly, which should be taken into account when examin-
ing patients and prescribing therapeutic measures due to the possibility of reducing
compliance, synergy and adverse reactions of the drugs used.

Keywords: cataract; old age; depressive disorders; personal anxiety
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BBenenue. Y nrogei moxXuiioro u crap-
4eCKOro BO3pacTa BEAyIIEW NMPUYMHOM clie-
IOThl M CHUXXEHUS 3PEHHS B COBPEMEHHBIX
YCJIOBHUSIX B Pa3JIMYHBIX TOCYIAapCTBAaX BbI-
cTynaer karapakra [ 1, 2, 3]. Karapakra npen-
CTaBIISIET BO3PACT-aCCOLMUPOBAHHOE 3a00Iie-
BAHHME M YCTAHOBJICHA MNpsAMas 3aBUCHUMOCTH
YacTOTHI JIAHHOM MAaTOJOTUU OT Bo3pacta [4].

Karapakta — omHo u3 Hamubonee pac-
MPOCTPAHEHHBIX 3a00JIEBAHUN B IOXKHIOM
Bo3pacte [2]. B pa3BUTBIX cTpaHax KaTapakTa
BcTpeuaeTcs: npubausurensbHo y 50% mroneit
B Bo3pacte oT 65 no 74 ner, y 70% — crapuie
75 ner. YBenIWYeHHE KOJIMYECTBA OOJIBHBIX
KaTapakToil OyJeT MPOUCXOIUTH 1O Mepe po-
CTa MPOJOJKUTEILHOCTH KU3HU HACEIICHHUS.

OnHako ¢ BO3pacToM acCOLMUPYETCs HE
TOJIBKO YaCTOTHl KaTapakThl, HO U PaCHIpO-
CTpaHEHHOCTh y JaHHBIX MAI[MEHTOB HapyIlIe-
HUH TICHXOAMOIIMOHAIBHON Cephl, B OCHOBE
KOTOPBIX JIEKAT 00IIME MEXaHU3MBbI Pa3BUTHS
Kak Ipu Oone3Hu Anblreiimepa, Tak M KaTa-
pakTe W  HUMEITCS  KIMHUKO-MOpdoIo-
TMYECKUEe U MAaTOJIOTMYECKUEe Mapajlienu
MEXIy BBHIIICHA3BaHHBIMU 3a00JI€BaHUSIMU
[4]. BonpHbIE ¢ 0D TaTBEMOJIOTHEHN, B TOM YHC-
Jie KaTapakTOW, HAXOIATCA B COCTOSIHUU IO-
CTOSIHHOTO CTpecca, MPUBOIAIIETO K (POpMH-
POBAHUIO TICUXOJIOTUYECKON MaTOJOTUHU: JIe-
npeccus, HEBPO3, HapyIIEHUE CHA, MCUXO03 U
ap. [5]. TpeBokHO-AENpEeCCUBHBIE U KOTHU-
TUBHBIE HAPYIIEHUS YacTO BCTPEUAIOTCS ¥
00JBHBIX C KaTapakToil [6]. Bmecte ¢ Tem
yYKa3aHHbIC HAPYIICHUS Y TOXHUJIBIX MaIlUeH-
TOB C KaTapaKTOW YrIyOJIEHHO MPaKTUYECKU
HE aHaJU3UPOBAIUCh, HECMOTPS Ha TO, UTO
JeTnpeccusi U TPEBOKHOCTh Y OONBHBIX KaTa-
paKkToil ycyryOnsoTcs Mpu Haiauuuu 3aloiie-
BaHUs U €r0 MPOTPECCUPOBAHUH [6].

Heab wucciaenoBanus. M3ydenue Ttpe-
BOXXHO-JICTIPECCUBHBIX PACCTPOMCTB y MOKHU-
JIBIX OOJIBHBIX C KaTapaKTOM.

Marepuaa u MeTOabI HCCJIeI0BAHMS.
UccnenoBanue mnposeaeHo B TamOoBckoM
¢mwmane MHTK «Mukpoxupyprus riasza

umenu akagemuka C.H. ®énoposa» B 2016-
2019 rr. Y 84 6onpHBIX B Bo3pacte 60-74 To-
Jla ¢ KaTapakToil (ocHOBHas rpymmna). J(uarnos
KaTapaKThl YCTAHABJIMBAJICS HAa OCHOBE JJICK-
TPOHHOM TEPUMETPUH, DIECKTPOPETHHOrPA-
¢bun, ¢raroopecueHTHON aHruorpaduu, ONTH-
YeCKOM KOTepeHTHOH ToMorpaduu, BU3HO-
METpHH, aBTOKepaTopedpakToMeTpur, og-
TaTbMOOMOMUKPOCKOIHH.

VY BKJIIOYEHHBIX B HCCIEAOBaHUE MallH-
€HTOB OBLIM OIIEHEHBI JIMYHOCTHAS TPEBOXK-
HOCTh 1Mo Tecty Crnmbepra-Xanuna [7], ne-
npeccuBHoe coctossHue 1o mkane CES-]]
(CenterforEpidemiologicStudies -
Depression) [8].

Kontponem cnyxunu 74 OONbHBIX B
Bo3pacte 60-74 rona ¢ BM/] u orcyrcTBUEeM
KaTapakThbl, 00CICIOBAHHBIX AHAJIOTUYHO OC-
HOBHOH Ipymnie.

Kpurepusamu uckitoueHruss B OCHOBHYIO
U KOHTPOJBHYIO TPYIITY CIYXHIH: BO3pPacT
Menee 60 siet u crapiie 74 Jet, HaIu4ue Bbl-
pPaKEHHOH JIeMEHIIUH, TICUXUYecKoro 3aboe-
BaHMS, 3JI0KAUECTBEHHOTO HOBOOOpa30BaHMUS,
MeTabOIMUECKOT0 CHUHIPOMA, apTepHallbHOMI
TUTIEPTeH3UU 3-4 cTaauu, caxapHoro auadera
1-ro u 2-ro Tuma, TUNEPXOJIECTEPUHEMUU U
JTUCITUTUACMHUH, aTepoCKiiepo3a Iepedpain-
HBIX COCYJIOB, OKHPEHUS, CUHAPOMA CTapye-
CKOM aCTEHUH.

HccnenoBanue oCylecTBIsLIOCh B CO-
OTBETCTBUM C NPUHLOHUNAMU XEIbCHHCKOU
Jlexnmapanuu u CTaHOapTaMy HaJJIeKalei
kanandeckor mpaktuku (GoodClinicalPrac-
tice).

JIOCTOBEpHOCTh pa3IvYMil ONpeaeIIsIa
no kpureputo U-ManHa-YUTHH

PesyabTarsl u ux o0cyxaenue. Cpas-
HUBas JIETIPECCUBHBIN CTATYC MAIlUEHTOB I0-
YKUJIOTO BO3pacTa ¢ HAIMYUEM M OTCYTCTBUEM
KaTapakThl, OYEBUIHBIM SIBISIETCSI BBIBOJA O
TOM, YTO Pa3BUTHE KAaTapaKThl COMPOBOXKIA-
eTcsi (pOpMUPOBAHUEM DPACCTPOUCTB JAempec-
CUBHOTO CITeKTpa (PUCYHOK 1).
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Puc. 1. JlenpeccuBHBIN CTaTyC y MOKUJIBIX MAIMEHTOB ¢ HamnuueM (1) u oTcyTcTBUEM (2) KaTapak-
T (M£m, Gae)
Fig. 1. Depressive status in elderly patients with (1) and without (2) cataracts (M+m, points)

Benuunna cpeanero 6amia mo Ikaie
nenpeccun CES-D B ocHOBHO# Tpyrmime cra-
TUCTUYECKH 3HauuMo BbImie (P<0,001), uem B
KOHTPOJIBHOM U COOTBETCTBYET pPacCTpOM-
CTBaM JIETIPECCUBHOIrO crekTpa. HampoTus, y
MAlMEHTOB aHAJIOTUYHOrO Bo3pacTa 0e3 Kara-
paKkThl 3HAUEHHUE CPEIHEro Oaiia CBUICTEINb-
CTBYET 00 OTCYTCTBUH JICTIPECCHUBHBIX Hapy-
LICHUH.

Pacnipenenenre  manueHTOB,  COIOC-
TaBISIEMBIX IO CTENEHW BBIPAKEHHOCTH Jie-
MIPECCUBHBIX OTKJIOHEHHMH, BBISBHJIIO JOCTO-
BEpHBIC Pa3NUYMsl MO BCEM rpajanusM (Taod-
muna 1). Cample 3HAuMTEIbHBIE pa3IUUUs
YCTaHOBJIEHBI MO YAECIbHOMY BeCy OONBHBIX C

OTCYTCTBHEM JCNPECCUBHBIX HApYLICHU,
JI0J1s1 KOTOPBIX MakCHUMaJIbHA B TPYMIIE MalU-
€HTOB, HE CTPAJAIOLIUX KaTapakToh. Y Kaxk-
JIOTO TSITOTO MalMeHTa OCHOBHOW IPYIIIbI 1U-
arHOCTUPOBAHO  JECIPECCUBHOE COCTOSHHE.
VYiensHbI BeC ITAMEHTOB C KaTapakToM,
HMEIOIUX  pPacCTpOMCTBA  AENPECCUBHOIO
CIIEKTpa, COCTABIIIET 0OJee TOJOBUHBI BCEX
CJIy4aeB M CYLIECTBEHHO IIPEBBIILIAET TAKOBOU
[0Ka3areiab B KOHTpOJbHOW rpymnne. Cueno-
BaTelIbHO, Ha (hoHE copmupoBaBLIeiica Ka-
TapakThl y manueHToB 60-74 neT pa3BUBAIOT-
Csl BBIPQXXCHHBIE JENPECCUBHBIE HapYLICHMS,
KOTOpble HEOOXOAMMO YYWUTHIBaTh B repuat-
pUYECKON IIPAKTHKE.

Tabauya 1

Crpykrypa nauuentoB 60-74 jeT 1o cTreneHu AenpecCUBHbIX HAPYILIEHH
NP HAJUYHHE U OTCYTCTBHH KaTapakTthl (PEmp, %0)

Table 1

Structure of patients aged 60-74 by the degree of depressive disorders in the presence

and absence of cataracts (p£mp, %)
. IManuenTnl 60-74 ger ITanmenTtnl 60-74 ger
CreneHb IeNPeCcCUBHBIX HAPYIEHHI N p
¢ KaTapaKkTou 0e3 KaTapaKThI

OTCyTCTBHE ICTIPECCHBHOIO HAPYIICHUS 23,8+4,6 85,9+3,8 <0,001
PaccTpoiicTBa IEIPECCUBHOTO CIIEKTPa 55,9+5,4 8,2+3,0 <0,001
JlenpeccuBHOE COCTOSIHUE 20,2+4,3 5,9+2,6 <0,01
Hroro 100,0 100,0 -

[Ipu ouleHKE TUYHOCTHOM TPEBOKHOCTHU
Cpeld MalMEeHTOB MOXKUJIOTrO BO3pacTa ¢ Ka-
TapakTol U €€ OTCYTCTBHEM YCTaHOBIJIEHO
CTaTUCTUYECKHU 3HAYMMOE pa3inuue (PUCYHOK
2), YTO TO3BOJSET TOBOPUTH O CpPEIHEM

YPOBHE JTUYHOCTHOW TPEBOKHOCTH B OCHOB-
HOM rpymme. Y HanueHTOB TaKoro K€ BO3pac-
Ta C OTCYTCTBHEM KaTapaKTbl JINYHOCTHAs
TPEBOKHOCTH COOTBETCTBYET HU3KOMY YPOB-
HIO.
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Puc. 2. YpoBeHb TMYHOCTHOM TPEBOKHOCTH Y MOXKHJIBIX NAIUEHTOB ¢ HaIM4uueM (1)
u otcyrcTBHeM (2) katapakTsl (M+m, 6as)
Fig. 2. The level of personal anxiety in elderly patients with (1) and without (2)
of cataracts (M+m, points)

CTpyKTypHBIN aHaJIN3 MOXXWIBIX Naly-
€HTOB TI0 YPOBHIO JIMYHOCTHON TPEBOKHOCTH
(Tabnuma 2) MO3BOJMI YCTaHOBUTH CyIIe-
CTBEHHBIE pa3IM4MUsl B CPAaBHUBAEMBIX T'PYII-
nax. Cpeay MalMeHTOB C HAIWYHEM KaTapak-

Thl 3HAYUTEIbHAS YaCTh IPUXOJUTCS Ha JIUIL C
MOBBIIIEHHBIM YPOBHEM JIMYHOCTHOW Tpe-
BOXKHOCTH, KOTOpas mnpaktuuecku B 10 pa3
BBIIIIE B CPABHEHUH C KOHTPOJIBHOM IPYIIION.

Tabnuya 2

Crpykrypa nanueHToB 60-74 jeT Mo yPOBHIO JUYHOCTHON TPEBOKHOCTH
NMPH HAJIMYMHU ¥ OTCYTCTBHM KaTapakThsl (p£mp, %)

Table 2

Structure of patients aged 60-74 by the level of personal anxiety in the presence

and absence of cataracts (p£mp, %)
IManuenTnl 60-74 ger ITanmenTtsl 60-74 et
JIMYHOCTHASI TPEBOKHOCTH N p
¢ KaTapakTou 0e3 KaTapaKThI

OTCyTCTBYET 2,4+1,7 11,8+3,5 <0,05
Huskas 6,0+2,6 64,7+5,2 <0,001
Cpennsis 45,2454 20,0+4,3 <0,001
TToBbiieHHAsS 30,945,0 3,5+2,0 <0,001
BripaxkeHHas 11,9+£35 0,0 <0,001
Bricokas 3,6+£2,0 0,0 <0,05
Hroro 100,0 100,0 -

OCHOBHYIO TpPYNITy OTIMYACT TaKKe [IpoBeneHHOE W3ydYeHHE TPEBOXKHO-

BBICOKAsl JIOJI1 NMAIMEHTOB, UMEIOLINX Cpel-
HU YpOBEHb JIMYHOCTHOW TPEBOKHOCTH.
BelpakeHHass TUYHOCTHASI TPEBOKHOCTh Cpe-
1 TAIMEHTOB IOXWJIOr0 BO3pacTa ¢ Kara-
pakToil nuarHoctupoBaHa y 11,9% mnpu ot-
CYTCTBUHU y MallMEHTOB 0e3 KarapakThl. [lns
MOCTIeTHUX XapakTepHO MpeoliasaHue JUIl ¢
HHU3KOM JIMYHOCTHOM TPEBOKHOCTHIO, & TAKKE
HaJIMUMe 3HAYNUTEIBHOM YacTH ¢ €€ OTCyT-
CTBUEM.

JIETIPECCUBHOTO CTaTyca Y MOXKUIbIX OOJIbHBIX
C KaTapakTol B CpPaBHEHHWU C BO3PACTHBIM
KOHTpOJIeM 0e3 KaTapakTbl CBUETEIbCTBYET
O CYIIECTBEHHOM BJIMSHUM 3a00JeBaHUs Ha
(¢bopMUpOBaHHE [aHHBIX HapYUICHWH TICH-
XO9MOIMOHAIBHBIN c(epbl, MPEBOCXOISIINX
MoKa3aTeau KOHTPOJIbHOM rpymibl. CunTaeT-
Csl, UYTO JIENIPECCUBHBIE COCTOSHUS JIOCTOBEp-
HO KOppPEIUPYET HE TOJBKO C BO3pacToM M
4acTOTOW pa3BUTHS KaTapakThl, HO M C pac-
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pOCTpaHeHHOCThI0 Oone3nu [lapkuHcoHa,
IIPUYEM 3Ty acCOIMAIMI0 HEBO3MOXXHO 00b-
SCHUTb TOJIBKO JIMIIb MOXHWIBIM BO3PacTOM
OOJBHBIX W TOBBIIIEHHOW BCTPEYAEMOCTHIO
3TUX PacCTPOMCTB UMEHHO B IOXHWJIOM BO3-
pacte [9]. Henb3s MCKIIIOYUTH, YTO MUTOXOH-
npuanbHas JTUCHYHKIUS  TopaMUHIPrHYe-
CKHUX HEHPOHOB MOXXET BBI3BIBATH CBOOOJIHO-
paguKaIbHOE MOBPEXKICHUE HOPAIPEHIPrU-
YeCKUX HEHPOHOB, CBOOOJHOPAJAMKAIBHOE
MOBPEXKICHUE XPYCTAINKA — MPEKICBPEMEH-
HOE pa3BUTUE KaTapakTbl, a CBOOOIHOpaIu-
KaJIbHOE MOBPEXKJICHUE CETYATKU — Pa3BUTHE
BO3pPACcTHOW MaKyJsipHO# aereHeparmu [10].

HccnegoBanue mNCUXOJIOTMYECKOW CO-
CTaBJIAIOIIEH y MAallUEHTOB C OOJIE3HSAMU TJa-
3a, IpoBeleHHOe B ['epMaHuu mokasano, 4To
JIENPECcCcusi ¥ TPEBOTa BCTPEYAIOTCS Y JaHHbBIX
MalHUEHTOB Yalle, YeM B JAPYIHMX HU3y4aeMbIX
rpynnax — B 30,1% u 17,9% cooTBeTcTBEHHO
[6]. B HameMm uccineqoBaHUU MPOSIBICHUS JI€-
[IPECCUM PA3JIMYHOM CTENEHU BBISBICHBI Y
0oJbIero yucia OOJNIbHBIX C KaTapaKToh — B
76,2% cnydaes. H.O. Madsonetal. [11] Takxe
MOATBEPAUIIN BBICOKYIO PACIPOCTPAHEHHOCTh
JIENPECCUBHBIX PAcCTPOMCTB CPEAM MalUEH-
TOB ¢ odTanpmonarojorued — 32,5%, 4ro B
7IBa pa3a MpPEBBIIIAET 4YacTOTy JENPECCHU
Cpeou OCTaJbHOIO HACEJIEHUs TOW K€ BO3-
pactHOM rpynnbl. HECKOJIbKO HUXKE YCTaHOB-
JIeHa YacToTa Jenpeccuu y OONbHBIX, CTpa-
JAOIIMX KaTapaKTOM, MOABEPrHYTHIX CyOMa-
KYJIsIpHOH Xupypruu [12].

Hamu mokazano, 4TO y MOXKHIIBIX TAIlH-
€HTOB C KaTapaKTO! BBIIIE HE TOJIbKO YacTOTa
JENPECCUBHBIX HAPYILIEHUH, HO U Yallle peru-
CTPUPYIOTCS JIETIPECCUBHBIE COCTOSIHUSA W
paccTpoiicTBa AENPECCUBHOTO XapakTepa I10
mkane CES-D,uro moxer ycyryOnsaTh Tede-
Hue BMJI. [Ipyrumu aBTOpamu ykasblBaeTcs,
YTO JIEMPECCHs MOXKET CIY)XUTh (PaKTOpOM
pHUCKa HEOJAronpHusITHOIO MPOrHO3a OQTalb-
MOJIOTUYECKUX 3a00NIeBaHUN, B TOM YHCIIE
KaTapakThl, U OJHOM M3 MPHUYMH, CIOCOO-
CTBYIOLIUX CHM)KEHUIO KOMILIAEHTHOCTH [13].

B Hacrosimeld pabore BBISBIEH BBICO-
KW yJeNbHBII Bec OONBHBIX ¢ KaTapaKToOH COo
CpPEJHUM YpPOBHEM JIMYHOCTHOW TPEBOXKHO-
CTH, a y TPETH MallMeHTOB HAOII0IaeTCs MO-
BBILIEHHBIM YPOBEHb JINYHOCTHOW TPEBOYKHO-

CTH, YTO YKa3blBaeT Ha HEOOXOIUMOCThH €€
KOPpPEKIIMH Ha PAa3IMYHBIX dTanax OKa3aHHs
MEIULIUHCKOW TOMOIIM C UENbI0 HHBEJH-
pOBaHMs CTENEHU TPEBOKHOCTH. B mpoTus-
HOM ciydae, 1o MHeHHI0 Mumotkunoit C.O.,
Kosanesckoit M.A. [14] no Mepe niporpeccu-
poBaHUsT OPTATBLMONATONIOTUN U YBEINYCHUS
(YHKIIMOHATBHBIX HapyUIeHUH OyaeT mpouc-
XOJUTh CHUXKEHUE COLHUAIBbHO-TICUXOJIOTH-
YecKOM ananTanuu OOJIBHBIX C TOSBICHHEM
TPEBOMKHO-JEMPECCUBHBIX PACCTPOUCTB.

3akmouyenue. IlomydyeHnsle pe3ylnb-
TaThl TIOKA3bIBAIOT CYILECTBEHHOE BIUSHUE
KaTapakTbl Ha Pa3BUTHE PACCTPONCTB 3MOIIH-
OHANBHOU c(ephl, MOATBEPKACHHbIE HAMH C
MOMOIIBI0 aJICKBATHBIX W BAJIHMIHBIX TECTOB.
[Ipu pacmmupeHHOM aHaNM3€e YKa3aHHBIX ICH-
XOAMOLUHMOHANBHBIX HAPYIICHUH BBISIBICHBI
0ojiee 3HAYUTENbHbIE OTKIOHEHHS OT HOPMBI
Ha (oHE M3y4aeMOW MATOJIOTHU U Yy 3HAYHU-
TENbHONW YacTH manueHToB. DopMHUpOBaHUE
KaTapakTbl CONPOBOXIAETCS TOBBIIICHHEM
JTUYHOCTHOU TPEBOXKHOCTU Y TMAIMEHTOB IIO-
KHJIOTO BO3pacTa. DTO CBHIETEIBCTBYET O
HEO0OXOIMMOCTH KOPPEKIHH, TPODUIAKTHKHY,
U paHHETO BBISBICHUS HApYIICHUH IMOCpen-
CTBOM CHEIMAIbHO OPraHU30BaHHOW MCUXO-
JIOTHYECKOW TOMOIIM B CTPYKType odranb-
MOJIOTHYECKOM CITYKOBI.

Nudpopmanus o puHaHCHPOBAHUU
Qunancuposanue 0aHHOU pabomvl He NPOBO-
OUOCH.

Financial support

No financial support has been provided for
this work.

KoH(uukT uHTEpECOB

Aemop 3asensiem 006 omcymcmeuu KOHQDIUK-
ma uHmepecoes.

Conflict of interests

The author has no conflict of interest to de-
clare.

Crnucok JuTepaTypsbl
1. BopobreBa MB. MOHUTOPUHT OTHEIH-
HBIX ITATOT€HETUYECKH 3HAYMMBIX OHMOXMMHYE-
CKHX MapKepoB B CIIE3HOU XKUAKOCTH, OPTAITBMO-
JIOTUYECKUX TIOKa3aTesed MpHU COYETaHHOM maTo-
JIOTUU UabeTUYeCKOW PETHHONATHHA W BO3PACT-



Kpamxoe coobwenue
Short communication

HayuHble pesysibmambl 6uomeduyuHckux uccaedoganuil. 2020;6(4):538-545 544

Research Results in Biomedicine. 2020;6(4):538-545

HOW MaKyJspHOW NereHepanuu Ha (poHE aHTHO-
MPOTEKTOPHOH W aHTHOKCHUAAHTHOM TepamuH.
Odranemonorus.  2018;15(2):189-199.  DOI:
https://doi.org/10.18008/1816-5095-2018-2-189-
199

2. llonynuna EI', Makapos UA, Mapkosa
EIO, n ap. CoBpeMeHHBIE BO3MOKHOCTH TIPODH-
JAKTUKH BO3HUKHOBEHHMS M IPOTPECCUPOBAHMUS
karapakTel. Odranemonorus. 2017;14(2):120-
124, DOI: https://doi.org/10.18008/1816-5095-
2017-2-120-124

3. Daien V, Le Pape A, Heve D, et al. Inci-
dence, Risk Factors, and Impact of Age on Retinal
Detachment after Cataract Surgery in France: A
National Population Study. Ophthalmology.
2015;122(11):2179-85. DOl:
https://doi.org/10.1016/j.ophtha.2015.07.014

4. Epuues BII, Kosnosa 1B, Kocosa /IB.
YactoTa 1 XapakTep MakyJIsSpHOTO OTEKA MpHU CO-
YeTaHWW KaTapakThl ¢ TiIaykomoil. BecTHuk od-
tanpMomorun.  2019;135(5-2):241-247.  DOI:
https://doi.org/10.17116/oftalma2019135052241

5. KoxyxoB AA, Kanpanos JIO. Cpas-
HUTENIbHAS OIIEHKA KadecTBa JKU3HU TAIEeHTOB
nociie paKko3MyJIbCU(PUKALIUU KaTapaKThl, OCIOK-
HEHHON HapyLIEHUEM KalCyJbHON MOANEPKKU
XpycCTanuKa, TPy Pa3IndHBIX METOAax (UKCAIUN
3alHEKaMEPHOU HMHTPAOKYyJIApHOU nuH3bl. PMIXK
«Knuanveckas odransmonorusi». 2018;2:81-84.
DOI:  https://doi.org/10.21689/2311-7729-2018-
18-2-81-84

6. Jonas JB, Wei WB, Zhu LP, et al. Cog-
nitive Function and Ophthalmological Diseases:
The Beijing Eye Study. Scientific Reports.
2018;8(1):4816. DOl:
https://doi.org/10.1038/s41598-018-23314-5

7. Xanun HOJI. HccrenoBanue TpeBoru B
cnopte. Bonpocs! nicuxomoruu. 1978;6:92-99.

8. Aumpromenko AB, Ipoomwxes MIO,
Hob6poBossckuii  AB. CpaBHuTENBHas OLEHKA
mkan CES-D, BDI u HADS (d) B muarHoctuke
nernpeccuii B OOIIEMENWIIMHCKOW  MpaKTHKE.
Kypnan HEBPOJIOTUHI u IICUXUATPUHU
um. C. C. Kopcaxosa 2003;103(5):11-18.

9. Lai SW, Lin CL, Liao KF, et al. In-
creased risk of Parkinson’s disease in cataract pa-
tients: a population-based cohort study. Parkin-
sonism and Related Disorders. 2015;21(1):68-71.
DOl:
https://doi.org/10.1016/j.parkreldis.2014.11.005

10.Yoon SP, Chan MM, Akshay ST, et al.
Clinical Characteristics of Patients With CRVO in
One Eye With Subsequent RVO in The Fellow
Eye: A Retrospective Observational Study. Oph-

thalmic Surgery Lasers and Imaging Retina.
2019;50(7):444-449. DOI:
https://doi.org/10.3928/23258160-20190703-06
11.Madsen HO, Shakoor BA, Henric LA, et
al. Mood and Behavior Seasonality in Glaucoma;
Assessing Correlations Between Seasonality and
Structure and Function of the Retinal Ganglion
Cells. PLoS ONE. 2020;15(3):0229991. DOI:
https://doi.org/10.1371/journal.pone.0229991
12.Lace I, Elksnis E, Laganovska G, et al.
Tear Osmolarity After Cataract Surgery. Journal
of Current Ophthalmology. 2018;31(1):31-35.
DOI: https://doi.org/10.1016/j.joco.2018.08.006
13.Auaki M, Kawashima M, Negishi K, et
al. High Prevalence of Sleep and Mood Disorders
in Dry Eye Patients: Survey of 1,000 Eye Clinic
Visitors. Neuropsychiatric Disease and Treatment.
2015;11:889-894. DOI:
https://doi.org/10.2147/ndt.s81515
14 Mumotkuaa CO, Kosanesckags MA.
OyHKIMOHATBFHBIE HAPYIICHUS MaKyJSIpHOW 00-
JIACTH CETYATKH Kak (haKTOp Pa3BUTHS COIHAIb-
HO-TICUXOJIOTHYECKON JIe3afanTaliui y OOJbHBIX
BO3PacTHOM MaKyJisipHOM JAereHepanuen. I[lpu-
KJIaJHbIC I/IH(bopMauHOHHLIe ACHEKThl MEOUIIUHBI.
2014;17(1):128-136.

References

1. Vorobyeva IV. Monitoring of Separate
Pathogenetically Significant Biochemical Markers
in Lacrimal Fluid, Ophthalmological Parameters
with Combined Pathology of Diabetic Retinopa-
thy and Age-Related Macular Degeneration on the
Background Angioprotective and Antioxidant
Therapy. Ophthalmology in Russia.
2018;15(2):189-199. Russian. DOl:
https://doi.org/10.18008/1816-5095-2018-2-189-
199

2. Polunina EG, Makarov IA, Markova
EY, et al. Modern possibilities for prophylaxis of
cataract progression. Ophthalmology in Russia.
2017;14(2):120-124. Russian. DOl:
https://doi.org/10.18008/1816-5095-2017-2-120-
124

3. Daien V, Le Pape A, Heve D, et al. Inci-
dence, Risk Factors, and Impact of Age on Retinal
Detachment after Cataract Surgery in France: A
National Population Study. Ophthalmology.
2015;122(11):2179-85. DOI:
https://doi.org/10.1016/j.0phtha.2015.07.014

4, Erichev VP, Kozlova IV, Kosova DV.
Frequency and type of macular edema after cata-
ract surgery in patients with glaucoma. The Rus-


https://doi.org/10.18008/1816-5095-2018-2-189-199
https://doi.org/10.18008/1816-5095-2018-2-189-199
https://www.elibrary.ru/contents.asp?id=35049387
https://www.elibrary.ru/contents.asp?id=35049387
https://doi.org/10.2147/ndt.s81515
https://doi.org/10.18008/1816-5095-2018-2-189-199
https://doi.org/10.18008/1816-5095-2018-2-189-199

Kpamkoe coobwenue
Short communication

Tlonosa EB. [1cuxosmMOYUOHANbHBIL CIATYC RONMCUTIBIX NAYUEHMNOS ... 545

Popova EV. Psychoemotional status of elderly patients ...

sian Annals of Ophthalmology = Vestnikof-
tal'mologii.  2019;135(5-2):241-247.  Russian.
DOI:

https://doi.org/10.17116/oftalma2019135052241

5. Kozhukhov AA, Kapranov DO. Com-
parative assessment of the quality of life of pa-
tients after phacoemulsification of cataracts com-
plicated by violation of the capsule support of the
lens, with various methods of fixation of the pos-
terior chamber intraocular lens. RMJ “Clinical
ophthalmology”. 2018;2:81-84. Russian. DOI:
https://doi.org/10.21689/2311-7729-2018-18-2-
81-84

6. Jonas JB, Wei WB, Zhu LP, et al. Cog-
nitive Function and Ophthalmological Diseases:
The Beijing Eye Study. Scientific Reports.
2018;8(1):4816. DOI:
https://doi.org/10.1038/s41598-018-23314-5

7. KhaninYuL. Research on anxiety in
sports.  VoprosyPsykhologii. 1978;6:92-99.
Russian.

8. Andriushchenko AV, DrobizhevMYu,
Dobrovol’skij AV. Comparative assessment of
CESD, BDI and HADS (d) scale in diagnosis of
depression in general medical practice. S.S. Kor-
sakov Journal of Neurology and Psychiatry =
Zhurnalnevrologiiipsikhiatriiimeni  S.S. Korsa-
kova. 2003;103(5):11-18. Russian.

9. Lai SW, Lin CL, Liao KF, et al. In-
creased risk of Parkinson’s disease in cataract pa-
tients: a population-based cohort study. Parkin-
sonism and Related Disorders. 2015;21(1):68-71.
DOl:
https://doi.org/10.1016/j.parkreldis.2014.11.005

10.Yoon SP, Chan MM, Akshay ST, et al.
Clinical Characteristics of Patients With CRVO in
One Eye With Subsequent RVO in The Fellow
Eye: A Retrospective Observational Study. Oph-
thalmic Surgery Lasers and Imaging Retina.
2019;50(7):444-449. DOL:
https://doi.org/10.3928/23258160-20190703-06

11.Madsen HO, Shakoor BA, Henric LA, et
al. Mood and Behavior Seasonality in Glaucoma;
Assessing Correlations Between Seasonality and

Structure and Function of the Retinal Ganglion
Cells. PLoS ONE. 2020;15(3):0229991. DOI:
https://doi.org/10.1371/journal.pone.0229991

12.Lace I, Elksnis E, Laganovska G, et al.
Tear Osmolarity After Cataract Surgery. Journal
of Current Ophthalmology. 2018;31(1):31-35.
DOI: https://doi.org/10.1016/j.joco.2018.08.006

13.Auaki M, Kawashima M, Negishi K, et
al. High Prevalence of Sleep and Mood Disorders
in Dry Eye Patients: Survey of 1,000 Eye Clinic
Visitors. Neuropsychiatric Disease and Treatment.
2015;11:889-894. DOI:
https://doi.org/10.2147/ndt.s81515

14.Milyutkina SO, Kovalevskaya MA.
Macular function disturbance as a factor of social
and psychological disadaptation in patients with
age-related macular degeneration. Prikladnyyein-
formatsionnyyeaspektymeditsiny.
2014;17(1):128-136. Russian.

Crartbs noctynuia B peaakuuto 3 mas 2020 r.
[ocrynuna nmocne nopadotku 14 utomnst 2020 r.
[Ipunsra x nevatu 3 aBrycta 2020 r.

Received 3 May 2020
Revised 14 July 2020
Accepted 3 August 2020

HNudopmanus ob6 aBTope

EBrennss BausentunoBna IlomoBa, Bpau-
opransmonor TamboBckoro Qunuana DIAY
«HamuonansHBIM ~ MEIUIMHCKHWI  HCCIea0Ba-
TEIbCKMM LEeHTp «MexoTpacieBol Hay4dHO-
TEXHUYECKUI KOMIUIEKC « MHUKpOXUPYprus rias3a»
umenu akagemuka C.H. ®enoposa», r. TamOoB,
Poccuiickast ®epepanums, E-mail: anton-titov-
2001@mail.ru, ORCID: 0000-0003-2244-2494.

Information about the author

Eugenia V. Popova, Ophthalmologist at the Tam-
bov Branch of Fyodorov Eye Microsurgery State
Institution, Tambov, Russia, E-mail: anton-titov-
2001@mail.ru, ORCID: 0000-0003-2244-2494.


https://www.elibrary.ru/contents.asp?id=35049387&selid=35049393
https://doi.org/10.2147/ndt.s81515
mailto:anton-titov-2001@mail.ru
mailto:anton-titov-2001@mail.ru
mailto:anton-titov-2001@mail.ru
mailto:anton-titov-2001@mail.ru

O630p HayuHble pesysabmamol 6uomeduyuHckux uccaedoganuil. 2020;6(4):546-560 546

Review Research Results in Biomedicine. 2020;6(4):446-560
(ec) I
DOI: 10.18413/2658-6533-2020-6-4-0-10 YK 612.392.69

Iluranue u 1ePUUUT MUHKA
npu 0epeMEeHHOCTH: 0030P JUTEPATYPbI

0O.B. HpoxopOBal , A.A. OinHa’

! denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIETO 00pa3oBa-
HUsl «Y pajJbCKUU rOCYy1apCTBEHHBIA MEIUIIUHCKUN YHUBEPCUTETY,
yi. Penuna, 1. 3, r. ExkatepunOypr, 620028, Poccuiickas deneparus
2 ®denepalibHOTO TOCYAAPCTBEHHOT0 OI0IKETHOTO HAyyHOTOo yupexaeHus «HayuHo-
HCCIIEI0BATENIbCKUN HHCTUTYT aKylIepCTBA, THHEKOJIOTHH U penpoaykroioruu umenu [1.0. Otray,
MewnpeneeBckas aunus, 1. 3, r. Cankt-IletepOypr, 199034, Poccuiickas denepanus
Aemop ons nepenucku: O.B. IIpoxoposa (prokhorova-ov@yandex.ru)

Pe3ome

AxTyanbHocTh: JlehunuT nuHKa cpean OEpeMEHHBIX SBISETCS PACHpPOCTPAHCHHBIM
SIBJICHUEM BO MHOTHX CTpaHaX, M HHU3KWE KOHIICHTPAIMH MUPKYJIUPYIOMIErO ITMHKA B
MaTEPUHCKOW KPOBHU CBSI3aHBI C OCJIIOKHEHUSIMH OepeMeHHOCTHU. [IutaHne GepeMeHHOM
MPEeACTABIISIET cO00M 0a30BbIN (DaKTOp, OMPENEAIOMNNA TMHKOBBIM CTaTyC MAIllUEHTKH.
Heans ucciaenoBanmsi: Ha ocHOBE M3ydeHUS COBPEMEHHBIX JUTEPATYPHBIX JIaHHBIX
MPOBECTH aHAJN3 PE3yJbTATOB HAYUYHBIX UCCIICIOBAHUH, MOCBAIICHHBIX OCOOCHHOCTSIM
MeTa0oIM3Ma IIMHKA TPH OEPEMEHHOCTH, a TaKXKe IMaTOJIOTHH TeCTallMOHHOTO Mpolecca
MpH HUHKIE(HUIIUTHBIX COCTOSHUAX. MaTepuanbl 1 MeToAbl: V3y4eHbl TaHHBIC JIUTE-
paTypel 1o  KiIO4eBbIM  cioBaMm:  zincdeficiency,  nutrition,  pregnancy,
pregnancycomplications 3a nepuoa ¢ 2004 mo 2020 roasl B 6a3ax manHbix PubMed,
Elibrary. Pesyabrarbi: CorilacHO MHEHHIO 3KCIepToB BeceMupHoil opranusanuu 3japa-
BOOXPAHEHHUSI, B HACTOAIIEE BPEMsI CyOONTUMAIbHOE IIMHKOBOE MUTAHHE XapaKTEPHO
MOYTH JUTsl TIOJIOBUHBI HAceJIeHHUs Mupa. [{[HHK Urpaet KIFYeBYO poJib B X0J1e SMOPHO-
reHes3a, BHYTpUYyTPOOHOTO pa3BUTHUA TUIOAA U ceKperuu Mosoka. CocTosiHue neduiura
IIMHKA BO BpeMs OEPEMEHHOCTH MOXKET BO3HHKATh HECKOJIBLKHMH ITYTSMH, BKITIOUYAs I10O-
TpebneHne HeOONBIINX KOJUYECTB IIMHKA B pPAIllMOHE, UCMOJIh30BAaHHE PAI[MOHOB, CO-
JepxKaImx GaKkTopbl, KOTOPBIE MPEMATCTBYIOT YCBOCHUIO IMHKA, M Pa3HOOOpA3HbIE T'e-
Hetuueckue (aktopsl. Hayuno nokaszan Bkian nedunura IUHKA B BOSHUKHOBEHHE U
peaTM3aIHI0 TAKUX OCJIOKHEHHI TeCTAllMK KaK MPEIKIIaMIICHs, TUIAlleHTapHas HEeJ0CTa-
TOYHOCTH M MIPEKJIEBPEMEHHBIE POJbl. XpOHUYECKas THIOKCUS TI0/1a, Beayas K ¢hop-
MHUPOBAHHIO CHHJPOMA 3aJICPKKU €ro POCTa, a TaKKe HEKOTOPBIC BPOXKICHHBIC Majlb-
dbopMaluu TakKe MOTYT OBITh ACCOIMHPOBAHBI ¢ NEHUIUTOM IMHKA. 3aKJIIOYEeHHe:
JlehuuT MUHKa MOXKET BIHATH Ha TCUCHHE I'eCTAIlMHM Ha PAa3HBIX YPOBHSIX, pealu3ys
CBOE JICHCTBHUE Yepe3 pa3NuyHble OMOXUMHUECKHe MexaHN3Mbl. COTJIACHO TEIOMY Py
COBPEMEHHBIX 3apYOCIKHBIX MCCIICAOBAHUN PA3IMYHOTO YPOBHS, JTe(DUIUT IIMHKA acCo-
[IMUPOBAH C TAKUMHU CEPHE3HBIMU AKYIIEPCKUMH OCIOXHEHHUSIMHU KaK THIEPTEH3UBHbBIE
HapyIICHHS, MAJIOBECHOCTh, HEJIOHONICHHOCTh U BPOXKJICHHBIC aHOMAJIMH Pa3BUTHUS HO-
BOPOXKJICHHBIX, a TaKKe€ PENPOAYKTHBHBIE TOTEPU HA PA3IMUYHBIX CPOKaX OEpEeMEHHO-
cti. HecMoTpst Ha OO0JIBIIOE KOJIMYECTBO WCCIICAOBAHHIA PA3JIMYHOTO YPOBHS, OIHCHI-
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BAaIOIMX NOTEHIMAIbHBIC B3aHMOCBSI3U MEX/y MATEPUHCKUM IIMHKOBBIM CTaTyCOM, €TI0
IUIIEBBIM MTOTPEOJICHUEM M OCIOKHEHHSAMH OEpEeMEHHOCTH, OKOHYATENbHAasi M OJHO-
3HAYHAasi TOYKa 3PEHUs 110 JAHHOMY BOIIPOCY B COBPEMEHHOM HAyYHOM COOOILECTBE OT-
CYTCTBYET.
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Abstract

Background: Zinc deficiency during pregnancy is common in many countries, and low
concentrations of circulating zinc in maternal blood are associated with pregnancy com-
plications. Pregnant nutrition is a basic factor determining the patient’s zinc status. The
aim of the study: An analysis of the results of scientific studies on the features of zinc
metabolism during pregnancy, as well as the pathology of the gestational process in
zinc-deficient conditions, is carried out. Materials and methods: Some literature data
on the following keywords were studied: zinc deficiency, nutrition, pregnancy, preg-
nancy complications for the period from 2004 to 2020 in the databases PubMed, Eli-
brary. Results: According to experts of the World Health Organization, at present,
suboptimal zinc nutrition is characteristic of almost half of the world's population. Zinc
plays a key role in embryogenesis, fetal development, and milk secretion. A state of
zinc deficiency during pregnancy can occur in several ways, including the consumption
of small amounts of zinc in the diet, the use of diets containing factors that inhibit the
absorption of zinc, and a variety of genetic factors. The contribution of zinc deficiency
to the occurrence and implementation of gestational complications such as preeclamp-
sia, placental insufficiency and premature birth has been scientifically proven. Chronic
fetal hypoxia, leading to fetal growth retardation, as well as some congenital malfor-
mations can also be associated with zinc deficiency. Conclusion: Zinc deficiency can
affect the course of gestation at different levels, realizing its action through various bio-
chemical mechanisms. According to a number of modern foreign studies at various lev-
els, zinc deficiency is associated with such serious obstetric complications as hyperten-
sive disorders, low birth weight, prematurity and congenital malformations of new-
borns, as well as reproductive losses at different stages of pregnancy. Despite a large
number of studies at various levels that describe the potential relationships between ma-
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ternal zinc status, its nutritional intake and pregnancy complications, there is no final
and unambiguous point of view on this issue in the modern scientific community.
Keywords: zinc deficiency; nutrition; pregnancy; pregnancy complications

For citation: Prokhorova OV, Olina AA. Pregnancy Nutrition and Zinc Deficiency:
Review. Research Results in Biomedicine. 2020;6(4):546-560. Russian. DOI:
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BBenenune. J[aBHO H3BECTHBIM M HE
TpeOyIOIIMM  JIONOJHUTENbHBIX  JIOKa3a-
TEIBbCTB SIBJSIETCS MOCTYJIAT O TOM, YTO IH-
IIeBOE MOBEJICHUE JKEHIIUHBI B TIepruoj Oepe-
MEHHOCTH OKa3bIBaeT 3HAYMMOE BIHUSHUEC HE
TOJIBKO Ha TEUEHHWE IMepHoja recTalud, HO U
Ha €ro aKyliepCcKue W NepUHATAIBHBIE UCXO-
nbpl. HapylieHHOe MO KOJMYEeCTBEHHOMY H
KaueCTBEHHOMY COCTaBy IHTAHHE acCOIUU-
POBAHO C MOBBIIICHHBIM PUCKOM OCIIOKHEHUH
OepeMEeHHOCTH, BKIIOUYasi TPYyObIe CTPYKTYp-
HbIC BPOXKICHHBIC JCPEKThI, HEIOHOIICH-
HOCTh, HU3KHIA BeC mpu poxaenuu [1, 2].

Hean» uccanemoBanusi. Ha ocHoBe aHa-
J3a HAYYHBIX MyOJMKanuii B 0a3ax TaHHBIX
PubMed, Elibrary 3a nepuoz ¢ 2004 mo 2020
TOJIbl W3YYHTh CYMIECTBYIOIIME MOIXOIbI K
mpo0JieMe TeCTAIllMOHHOTO JePUIUTA ITUHKA,
€ro maroreHesa, a TakKe aKylIepCKUuX U Te-
pUHATAIBHBIX ACTIEKTOB.

Hctopuss u3yueHus BIUSHUA Ha 4Yelo-
BEUCCKUH OpraHusM Je(HIMTa Takoro MHK-
pO3JIeMEeHTa KaK IIMHK OepeT CBOE HAvalio B
CepeMHEe MPOIIOTro Beka, koraa B 1969 rogy
Caggianoetal. Obl1 omucaH NHepBbIA ciyyaid
nuiieBoro aeduiuTa MUHKa (Zn) y yenoBeka
B Coenunennsix llltatax Amepuka y myspTo-
pPUKaHIIA C KAPIHUKOBOCTHIO, TUTIOTOHATU3MOM
u runorammarjoOynmuaemuen [3]. AnumeH-
TapHble JT0O0OABKM IMHKA Yy 3TOTO IaldeHTa
MpUBEIU K YIYUYIICHHIO POCTa U yMEHbIIe-
HUIO KJIMHUYECKUX CHUMITOMOB. B TedeHuu
nocnenyomux 50 neT HaOMIOAATUCh OTPOM-
HbIC YCIIeXW KaK B KJIMHHYECKUX, TaK WU B
(GyHIaMEHTAIBHBIX HayKaX, M3y4aBIINX OCO-
OCHHOCTH MeTaboJu3Ma JaHHOTO MHKpPOJJIe-
MEHTA Yy JIIOJICH.

CornacHO MHEHUIO JKCIepToB Beemup-
HOW opranuzanuu 3apaBooxpanenus (BO3), B
HACTOSIIEe BpeMsl CYOONTHMAIBHOE ITMHKO-
BOE MMUTAaHUE XaPAKTEPHO MOUTH VIS TTOJIOBU-

Hbl HaceJeHHUs MHpa, MNpPU 3TOM JePUIUT
LMHKa siBJsieTcs 11-M mo BenuuyuHe (hakTopom
pUCKa CMEPTHOCTH M 3a00JIeBa€MOCTH TpHU
pPa3IMYHBIX MATOJOTMYECKUX COCTOSHUSX B
uesoM [4]. AHanu3 uccieAOBaHUM, U3ydalo-
X OCOOCHHOCTH OWMOJOCTYIMHOCTH ITMHKA,
(U3HONIOTHYECKUX MOTPEeOHOCTEH U IPOTHO-
3upyeMoi abCcopOIMU 3TOTO MHKPOAJIEMEHTA
y 4eJIOBEKa, MO3BOJIAIOT MPEINONIOKUTh, YTO
pacpoCTPaHEHHOCTh ITUHKOBOTO JeduIiuTa
Bapbupyetcs oT 4% (B eBpOMECcKUX CTpaHax,
BKItodas BenmukoOpuranuto, IlIBeruto, I'ep-
Manuo U @pannuo) 1o 73% B banrmanen,
Nunuu u Henane [5]. Bonee mo3ausis oneHka,
OCHOBaHHasi Ha aHAJIOTUYHBIX OLIEHKAX, TaK-
K€ TIpe/icKa3biBajia HeaJeKBaTHOE MOTpede-
HHE LMHKa Oojee, yeM y 25% HacemeHus
IOro-Bocrounoii A3zun u Adpuku [6]. B co-
OTBETCTBUU C JIaHHBIMH OOCTOSATEIHCTBAMH,
rpynna skxcneproB BO3 chenana npuopuret-
HOM 33/1auy MUHUMU3ALUU JePUIUTa [IMHKA B
pa3BHUBarOIIMXCS cTpaHax B pamkax Llemn 1
THICSUENIETHS B OOJACTU Pa3BUTHUS: HCKOpE-
HEHHE KpaifHe HUILETHI U rosiofa [4].

OpranusM 4yenoBeKa COJAEPKUT B Cpell-
HeM 2-3 rpamma IUHKa, Ipu 3ToM nodtu 90%
€ro COCpeNOTOYEHO B MBIIIEYHOU M KOCTHOM
TKaHSX, a TaKK€ TKAHU TIEYCHH M TOJHKEITy-
JIOYHOM  kene3e. SABNssACh  JIBYXBaJ€HTHBIM
KaTHOHOM M TEPEXOJHBIM METAIOM, Zn
MIPUHUMAET aKTHBHEHIIEE y4acTHE B IIHPO-
KOM CIEKTpPE KATAIUTHUUYECKHX M PETyIATop-
HBbIX peakuuii. OH sBIAE€TCS KPUTHUUECKH 3HA-
YUMBIM KOMITOHEHTOM OO0JIBIIIOro uncia dep-
MEHTOB, YYacCTBYIOIIHUX B CHHTe3e (OIUEBOI
KHUCJIOTHI, PETUIMKAIIMN HYKJIEUHOBBIX KHUCIIOT.
[uuk BeIMONMHSET BakHeWMe (yHKIUH,
BXOAS B COCTaB CHenu(PpuUIecKux OeTKoB —
METAJJIONIPOTEUHOB, 00ecreunBasl UX CTPYK-
TYpHYIO TMOJJIEPKKY, a TakkKe CIyXUT pep-
MEHTaTUBHBIM KO()aKTOPOM.
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W3BecTHO, 4TO TOMEOCTa3 B OPraHU3Me
YeJIOBEKa B TCYCHUU BCEU KU3HU, 1 OCOOCHHO
BO BpeMsi OEpEMEHHOCTH, TOEPKUBACTCS B
TOM 4HCIIe ¥ OJarojapsi KaYeCTBEHHBIM U KO-
JUYECTBEHHBIM XapaKTePUCTHKAM pPalroHa
nutanus. [luHK mMMpOKO pacmpocTpaHEeH B
LIEJIOM PsIIe JTOCTYIMHBIX THUIIEBBIX MPOIAYK-
TOB, TIPH 3TOM MSICO, pPbIOa, MOJITIOCKH H MTH-
11a SBJISIFOTCS. OCHOBHBIMH MCTOYHUKAMU OHMO-
JOCTYITHOTO ITMHKA. MI3BECTHO, YTO OCHOBHBIM
(hakTOpOM,  CIIOCOOCTBYIOIIMM  JIeHHITUTY
LIMHKA, SIBJISICTCS BBICOKOC MOTpEOJICHHE (u-
TaTcoAepIKallero OejKka 3epHOBBIX B pa3BHU-
BAIOIIMXCSI CTPAaHax, U, B CBS3U C ITUM, CO-
TJIACHO COBPEMCHHBIM JIJaHHBIM BBISICHCHO,
YTO TOYTH 2 MUJUIHAp]Ia YEJTOBEK MOTYT HC-
MBITBIBaTh JEMUIIMT JAHHOTO MHKPOIJIEMEH-
Ta. YCIOBHBIA ~ ACPUIMT IUHKA  MOXKET
HAOJIIO/IaThCS Y TAIMCHTOB C CHHIPOMOM
ManbabcopOLMU, XPOHUYECKHMM 3a0o0jeBa-
HUSIMHM TICYCHH U TOYEK, CEPIOBUIHOKICTOY-
HOM aHeMHEH W JIPYTMMHM HaTOJIOTMYECKUMH
COCTOSIHUSIMU BHYTPCHHHUX opra-
HOB. JIpyruMu KJIMHUYECKUMH COCTOSHUSMH,
B TNATOreHE3€ KOTOPBIX IUHKOBBIA JIEhUITUT
MOXKET HWIpaTh 3HAYMMYIO POJIb, SIBIISIOTCS
3a/IepKKa PocTa, TUCHYHKIMSA Pa3THIHBIX
BHUJIOB UMMYHOKOMIICTCHTHBIX KJIETOK M KO-
THUTUBHBIC Hapyienus [7-9].

IInmesoii aepuuuT nMHKa U Oepe-
MEHHOCTh

CornacHO COBpPEMEHHOW KOHIICTIIIAU
MeTabonu3Ma Makpo- M MHKPOIJIEMEHTOB,
cocTosiHME AeuITa IIMHKA BO BpeMs Oepe-
MEHHOCTH y JIIOJIC MOXET BO3HHUKATh He-
CKOJIbKUMH TYTSMH, BKJIIOYas MOTPEOICHUE
HEOOJBIINX KOJMYECTB [IMHKA B PaIlMOHE, UC-
MOJIb30BAaHUE PAIMOHOB, COJICpXKAIIHUX (ak-
TOPBI, KOTOPBIC TPEMATCTBYIOT YCBOCHHIO
[MHKAa, W Pa3HOOOpa3Hble TEHETHUYECKHE
(bakTophl.

OcHOBHBIM (haKTOPOM, OKa3BIBAIOIINM
TJIaBEHCTBYIOIIEE BIUSHUE HA IIMHKOBBIN CTa-
TyC 4eIIOBEYECKOT0 OpraHu3Ma mpu OepeMeH-
HOCTH, SIBJISICTCS TIOTPEOJICHHE 3TOTO MHKPO-
3JeMeHTa ¢ mpoayktamu nutanus. B 2019
roay Obul OmyOJIMKOBaH MeTaaHalU3, BKIIO-
yapmui 13 wmccnenoBanuii (7 cpemu Oepe-
MEHHBIX JKECHIIMH C OOIUM YUCIIOM YYaCTHHU-
koB 2371 u 6 cpenu geTed ¢ OOIIUM YUCIOM
yuacTHUKOB 5154) [10]. CornacHo maHHOMY

MeTaaHalnu3y, oO0mas pacIpoCTPaHEHHOCTh
nehuiura muaka coctasmia 59,9% (95% JAU:
51,9-67,7%) u 38,4% (95% JU: 28,6-49,4)
cpenu OEpEeMEHHBIX KEHIIWMH W JIeTeHd COOT-
BETCTBCHHO. J[OKa3aHHBIMU aJTUMEHTAPHBIMH
(axkTopamu neduIMTa LUHKA cpead Oepe-
MEHHBIX ObUIH TTOTpedieHue Kode (CKoppek-
THpoBaHHOE oTHomeHue maHcoB (COI) =
1,76), HU3KOE MOTPEOJICHUE IPOIYKTOB KH-
BotHOro mnpoucxoxiaeaus (COLI = 2,57) u
HEJOCTATOYHOE  pa3HOOOpasWe  pammoHa
(cotr = 2,12). Cerogus umerotcs yoOenu-
TeJIbHBIC JOKA3aTeIbCTBA TOTO, YTO AC(HHUITUT
IIMHKA B palldOHE y MaTepu BO BpeMms Oepe-
MEHHOCTH CHIDKAeT TEMIIBI pPOCTa ILIOAA.
Jpyrue maTtepuHCKHE (HAKTOpBI, TaKue Kak
BO3pACT MAIMEHTKH, HHJEKC MAacChl Teja, CTa-
TYC KypEeHHS M YHOTpeOJCHHUE aJKOTOJIs BO
BpeMsi OEpEMEHHOCTH, BIIMSIOT HE TOJbKO Ha
KJIMHAYECKUE HCXO0JIbl OEPEeMEHHOCTH, HO H
Ha YPOBEHb LHPKYIMPYIOIIETO ITMHKA, YCY-
ryOJIsisi TAKUM 00pa3oM UMEBIIHICS TeUITUT
JaHHOTI'0 MUKposiaeMenTa [11].

B cBs13u ¢ Tem, 4TO allMMEHTapHOE I10-
BEJICHHEC OCPEMEHHBIX JKCHIIUH SIBJISCTCS OC-
HOBHBIM (haKTOPOM, ONPEICIISIOIMIUM HUX ITUH-
KkoBbIli ctaryc, B CoenunenHwix Illtatax u
ABCTpanuu mnpu OCPEeMEHHOCTH MaIlMEHTKAM
PEKOMEHIYEeTCSl  JIOTIOJHUTEIBHBIA  TIpUEM
2-4 mr nuHKa B eHsb [12, 13]. Ilpu stom yue-
HbIC ¥ KJIMHUIMCTHI Pa3HBIX CTPaH MPU3HAIOT,
YTO, K COXAJICHHWIO, MHOTHE OEpeMEHHBIC
JKCHIIUHBI HE CIIEAYIOT 3TOH PEKOMEHJIAINH,
0COOEHHO B pPa3BUBAMOIIMXCS CTpaHaX, I/ B
OCHOBE TMHINEBOTO pallMOHA JIEKUT PaCTH-
TeJIbHas THIIA. 3J1aKOBBIC, MAacIW4YHbIC U 00-
OOBBIE KYJIBTYPBl COJAEpPXKAT 3HAYUTEIHLHOEC
KOJIMYECTBO (PUTUHOBOM KHCIIOTHI, a (pUTAT-
HOC CBSI3BIBAHUE ITMHKA OTPAaHUYHMBACT €TO
BCAChIBAHKE B TOHKOW KHIIKE, CIIOCOOCTBYS
BO3HHUKHOBEHHIO U YCYryOieHuio aepuuury
IMHKA.

Croyib TIpECTATBPHOEC BHUMAHHUE COBpE-
MEHHBIX KJIMHHMIIMCTOB W HYTPHIIMOJIOTOB K
IIMHKOBOMY CTaTyCcy OEpPEeMEHHBIX >KCHIUH
0OYCJIOBIIGHO TE€M, YTO ITUHK WIPAeT KIFOYe-
BYIO pOJIb B XOJA€ 3MOpHOTeHe3a, BHYTPH-
YTPOOHOTO pa3BUTHUS TUIOJA M CEKPEIIMH MO-
JIOKA, YTO YBEJIUYMBACT HYKJIAEMOCTh B 3TOM
MHUKpPODJIEMEHTe B XOJE TeCTallud M JIaKTa-
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nun. I{uHK-3aBHUCHMBIC (DEPMEHTBI, ILIHHK-
CBs3bIBaIONIME (DAaKTOPhl WU TPAHCIOPTEPHI
IIMHKA HEOOXOAMMBI Ha Pa3JIMYHBIX dTarax BO
Bpems perukanuu JIHK u PHK, pacno3na-
BaHUS M TPAHCIYKIIMU KJICTOYHBIX CHUTHAJIOB,
KOHTPOJISI DKCIIPECCHU TEHOB M PEryJIsius
cuHTe3a TopMOHOB [14]. V3 npuOIu3uTensHO
100 Mr oOmero muHKa, MOJYyYeHHOTO Oepe-
MEHHBIMU KEHIIMHAMH, 57% HaKariMBaeTcs
y wionaa, 6,5% B manenrte, <1% B aMHUOTH-
yeckon xkuakoctu, 24% B Matke, 5% B TKaHU
MOJIOYHOM skene3bl U 6,5% B paciupeHHbII
00beM MaTepUHCKOW KpPOBU. DTOT JOIOJIHU-
TENbHBIN IMHK, TOJYYCHHBIA MpU OepeMeH-
HOCTH, cocTaBisieT =~5% -7% oT 00I1ero Ko-
JUYECTBA IMHKA B OpraHu3Me HeOepeMEeHHON
JKEHIMHBI [15].

KonneHnrpanuss nuHkKa B IIa3Me HIIH
CBIBOPOTKE KpOBU CHMKaercs Ha 15-35% k
KOHIIY T€CTalluH 10 CPaBHEHUIO C IOKa3are-
JIMH 110 OepeMEHHOCTH. | MmonwHKeMHus B
JAHHOM CJIyYae CBsS3aHa KakK ¢ (PU3HOJIOTHYC-
CKOM TEMOJUIIONMEH, SBIIAIOMIEHCS CIIe-
CTBUEM YBEJIIMYCHUS O0bEMa IHPKYIHPYIO-
el KpOBHU, TaK M C MOBBIIMICHHOW YKCKPEIH-
el C MOYOI U aKTUBHBIM IIEPEHOCOM IIMHKA OT
MaTepH K IUIOY, BKIIFOYAs TMOTJIOMIEHNE IIUH-
Ka TIUIAIEHTOM M MATEpUHCKUMHU TKaHIMH,
TaKUMHU KaK KOCTHBIA MO3T M Te4eHb. [16,
17]. Cnexyer OTMETUTH, YTO CPOJCTBO IIMHKA
K CBIBOPOTOYHOMY albOYMUHY HUXKE Yy Oepe-
MEHHBIX II0 CPaBHEHHIO C HEOEPEeMEHHBIMU
JKEHIIIMHAMU, 4YTO TaKXe BEJET K CHI)KEHUIO
oOIel  KOHIEHTPAIMH  UPKYIHPYIOLIETO
IIMHKA BO BpeMsl OEpEMEHHOCTH.

N3BecTHO, YTO KOHIIEHTpAIUs IIMHKA B
sputpouuTtax yBenumuuBaercs Ha 10-15% Bo
BpeMsi OepeMeHHOCTH. JlaHHOE SIBJICHHE CBS-
3a8HO MPEUMYIIECTBEHHO C TOBBIIIEHHBIM
CHUHTE30M IIMHK-3aBUCHUMOT0 (pepMeHTa Kap-
0o0aHTUIpa3bl, HEOOXOIUMOKN I obecrnede-
HUS MeTa0oJiM3Ma YIJIEKHUCIIOTO Trasa, BhIpa-
0aThIBAEMOT0 pa3BUBAIOIIUMCS I110/I0M. Elire
OJIHOM TPUYMHOM BO3pacTaHUs SPUTOLUTAp-
HBIX KOHIIEHTpAlUM IUHKA SIBJISETCS YBEJIM-
YeHUE KOHIEHTpAIMK OelKa MEeTaNIOTHOHE-
nHa B xojxe recramuu Ha 9-11%. Meramnoru-
OHEHWHBI TMPEJICTABIISIOT COO0N HU3KOMOJIEKY-
JIsApHBIC,  Oorarble = IMCTCGMHOM  IIMHK-
CBSI3BIBAIONINE BHYTPHUKJIECTOUYHBIE MPOTEUHBI,

CHEeU(pUIECKH IKCIPECCUPYEMbIe B TKaHIX
opranusma uesnoBeka. OHU UMEIOT PsiJI CIOXK-
HBIX KJICTOYHBIX (YHKIHMHA, BKIIOYAs JKC-
MPECCUI0 TEeHOB, mpoiudepanuo u audde-
PEHLIUPOBKY, PEryJIUPOBAHUE BHYTPHUKIETOU-
HOTO TOMEOcCTa3a IMHKa M yMEHbLICHHE
OKHCIIUTEIBHOTO CTpecca. YBEJIUYeHUuEe Me-
TaJUJIOTHOHEWHA 3PUTPOLIMTOB BO Bpems Oe-
PEMEHHOCTH MOXXET OTpa)kaTh MOBBIIICHHBIC
MOTPEOHOCTH IMHKAa B KJIETKAX, HampuMep
JUIS 3aIlUThl MaTEPUHCKUX AIPUTPOLUTOB OT
OKHCIIUTEIBHOTO CTpEecca, CBSI3aHHOIO C IIO-
BBIIIIEHHBIM TIOTpPeOJCHHEM KHUCIOpOoJa BO
Bpemst 6epemennoctu [ 18-20].

B TeueHum recTanmoHHOrO MeEpHoAa
MPOUCXOIUT YBEIMYEHUE TTOTPEOHOCTH B MU-
HEpaJbHBIX KOMIIOHEHTaX, UMEHHO IMO3TOMY
CTaOWJIBHOE M aJCKBaTHOE MOTpeOieHHe Oc-
PEMEHHOW  JKEHIIMHOH  MHUKPOIJIEMEHTOB
OmpeJesieT TApMOHUYHBIN POCT M Pa3BUTHE
wiona. LlenTpanpHas posibs B JaHHOM IpoLiec-
ce TPHUHAMICKUT TPAHCIOPTHON (GYHKIUU
IUIalleHThl. B xole m3y4deHus: 0ocoOEHHOCTEH
TECTal[MOHHOTO MeTaboJiM3Ma IHUHKA OBLIO
oOHapyKeHo, 4TO IUIalleHTa 00JalaeT HEeKo-
TOpPOM CIOCOOHOCTHIO aJANTUPOBATh CKO-
pPOCTh TOTJIONIECHUSI IIMHKA K MOTPEOHOCTAM
J10/1a, HAapUMep, K 0oJiee OBICTPBIM TEMITaM
pocTa mpu OoJee paHHEM CpOKe OepeMEeHHO-
CTH W TPU HU3BKOM CTaryce IMHKa y Mare-
pu. TpancmnaneHTapHass Tmepenadya IHHKA
MPOUCXOJUT B 00OMX HANpPaABIECHUAX — OT Ma-
TEpH K IOy, 1 HA00OPOT, MPU STOM U3BECT-
HO, YTO IIMHK HE MPOHHUKAET Yepe3 IUIAICHTY
MPOTUB TPAJMEHTA KOHIIEHTpAIlMU B JI0OOM
HanpaBJI€HUHU. [[eTanbHbIA MEXaHU3M TpaHC-
IUTAIIEHTapHOTO  TMepeMeIlleHusT [MHKAa B
HacTosIee BpeMs 10 KOHI[a HEU3BECTEH, HO,
BEPOSTHO, OH MPOUCXOAUT TMPU aKTHUBHOM
Y4aCTHH IUIAIEHTAPHBIX TPAHCIIOPTEPOB IIUH-
Ka U METAJJIOTHOHEUHOB [20].

[ToTpebnenne 1UHKA SBISETCS OTHUM
U3 pemaronmx GakTopoB A YCHEIIHOTO dM-
OpuoreHe3a. VMcKycCTBEHHO CO37aHHBIE MO-
JIeMN TSDKEIOM MaTEepUHCKOM HEIOCTAaTOYHO-
CTH IMHKAa y TPBI3YHOB JIEMOHCTPUPOBAIU
MOBBIIIICHHBIE TMOKa3aTeNu IMOTEpU TUIOAA U
BPOKJICHHBIX TTOPOKOB PAa3BUTHS Y BBDKHB-
IIMX TUIOJIOB, & TAKXKE CHIDKEHUE TEMIIOB PO-
cTa Tuiofa, Oojiee HHU3KHE IOKa3aTeld HM-
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IJIAaHTAllMM W HapylIeHWe pocTa IUIalleH-
Tbl. IMEHHO HccrieioBaHus, MPOBEICHHBIE C
WCIOJIb30BAaHNUEM JIA0OPATOPHBIX >KHBOTHBIX,
MOATBEPAMUIIN TUIIOTE3Y O TOM, YTO LUHK SIBJIS-
€Tcs KPUTUYECKU 3HAUYMMBIM PETYJISTOPOM
MopQoreHesa IUIaleHThl U MaTEPHUHCKOM TreMo-
nuHaMuKH. Tak Kak HapymieHus: (popMupoBa-
HUSL U (YHKIIMOHUPOBAHUSI TUIALICHTHI UTPAIOT
BEAYLIYI0 poib B (OPMUPOBAHMU TaKHX
OCJIOKHEHUW TeCTallud Kak MpedKIaMIICHs,
IUTAl[CHTapHasi HEeIOCTaTOYHOCTb, TUIIOKCHUS
02 W CHUHAPOM 33JIEpKKU pocTa IUIOJA,
BKJIaJl AeduiyTa IUHKA B BO3HUKHOBEHHE U
peau3aluio JAHHBIX MaTOJIOTMYECKUX COCTOS-
HHIA HE ITOJBepraeTcst COMHEHHO [21-24].
HecmoTps Ha Oosblioe KOTMYECTBO MC-
CIIETIOBAaHUM PA3JIMYHOTO YPOBHS, OIKCHIBA-
IOIIUX TOTEHIIUATbHBIE B3aUMOCBSI3H MEXKIY
MaTEPUHCKUM IIMHKOBBIM CTAaTyCOM, €ro Iu-
IIEBBIM MOTPEOJIECHUEM U OCIOKHEHHUSIMU Oe-
PEMEHHOCTH, OKOHYATEeIbHasl U OJHO3HAUHAs
TOYKA 3pEHHUS 10 JAaHHOMY BOIIPOCY B COBpE-
MEHHOM Hay4YHOM COOOIIECTBE OTCYTCTBYET.
KokpanoBckuii 0030p, OIyOJWKOBAaHHBIA B
2015 romy, oreHUT BIUSHHUE JO0ABOK ITMHKA
10 CPAaBHEHHIO C UX OTCYTCTBHEM Ha TCUCHUE
U HCXOIbl OEpeMEHHOCTH MO pe3yiabTaTam
a”Hayn3a 21 paHIOMH3UPOBAHHOTO KOHTPOJIU-
pyemoro wuccinenoBanus (PKW) [25]. bein
C/eJIaH BBIBOJ, YTO JOOABKM IIMHKA CHUKAJIH
PHUCK CIIOHTaHHBIX MPEKIEBPEMEHHBIX POJOB
Ha 14% (OP: 0,86, 95% IU: 0,76-0,97; 16
PKU), HO He oka3bIBayiv BIUSHUSA HA JIPYTHE
HCXOJIbI, TaKU€ KaK MEpPTBOPOXKIEHUE / HEO-
HaTajgbHas CMEPThb, Macca Tela MpU POXKIAe-
HUU U apTepuajbHas TUnepTeH3us. Takxe He
ObUIO TIONYYEHO JIOCTOBEPHBIX PpazNUYMil B
TaKUX HUCXO0JIaX OEPEeMEHHOCTH U POJIOB Kak
aKyIIepCKUue KpPOBOTEUEHUS, TOPOAOBBINA pas-
pPBIB IUJIOAHBIX 000J0YEK, abJIOMUHAIBEHOE
poaopa3pelieHue, HHCTPYMEHTAIbHbIE T0CO-
Oust B pojax, 3aJepikKa OTACIICHUs TTOCieNia U
MatepuHckue uHpeknuu. OIHAKO KpPOCCEK-
muoHHoe ucciaemopanue 2020 roga, BKIIO-
yaBuiee 226 nmap Mareped U UX HOBOPOXKIEH-
HBIX, TIOKA3aJI0 HAJTUYHE TIPSIMOIN KOPPEIISIIH
ci1aboil CUIIBI MEXAY YPOBHEM IIMHKA MYIIO-
BUHHOU KpOBH 51 BECOM
Heix (r=0.16, P=0.04) [26]. B pexomeHamu-
sx BO3 mo okazaHuio JOpOJOBOM MOMOIIH

KaKk CpeACTBY (OpMUpOBaHUS ITO3UTUBHOTO
onbiTa 6epemennoctu (2017) coolmraercss o
Ha3HAYCHUH OCpeMECHHBIM JKCHIIIMHAM
UHKCOIepKAaINX JA00aBOK B paMKax Hayd-
HBIX HMCCIICIOBAHUH, YTO MOXKET TaK)KE€ CBHJIC-
TEJIbCTBOBATh O HEIOCTATOYHOM KOJIUYECTBE
Ka4eCTBCHHBIX MCCIICJIOBAaHUNH M HechOopMu-
POBAaHHOM HMTOTOBOM MHEHHUH SKCIIEPTOB IO
JTaHHOMY Boripocy [27].

OTeyecTBEHHBIC HAay4HBIC Pa0OTHI, IO-
CBAIIICHHBIE WM3YYCHHUIO BIUSHUSA JedUIMTA
IIMHKA, TaKXe€ CBUJICTECIILCTBYIOT O €ro 3Ha-
YUMOM POJU B (PM3HOJIOTUU U MATOJOTHUHU Te-
crauuu. [keroukuit M.P. ¢ coaBropamu
(2014) B cBOEM HCCIEAOBAaHUU TOITBEPIIIN
THUIIOTE3y O TOM, YTO IMAIIUEHTKHU C TTOATBEPXK-
JEHHBIM Je(UIIUTOM IIMHKA HMMEIOT OCJIOXK-
HEHHOC TEUYCHHE OEpEeMEHHOCTH, BKIIIOYas B
MEPBYIO OYepe/ib YIpo3y €€ mpepbiBanus [28].
B kadecTBe mocieacTBUM AIUTEIbHON THIIO-
IIMHKEMUN Y OEpPEeMEHHON COBPEMEHHBIC HC-
CJIeAOBATEIN YKa3bIBAIOT ITOBBIIICHUE YyJICIh-
HOT'0 Beca BPOXKJICHHBIX MOPOKOB Pa3BUTHS, B
TOM 4YHCJIC€ W aHdHIehaIuid, U TpeKIeBpe-
MEHHBIX POJIOB, YTO MOXKET OTpa)xaThb pOJib
ACTPOTCH3aBUCUMOM JKCIIPECCHU HEKOTOPHIX
F€HOB C OJIHOM CTOPOHBI, U y4acTHE I[MHK-
3aBUCUMBIX  (DEPMEHTOB B  peITUKAIINHI
HEHPOILMTOB W paboTe CHUHAICOB C JAPYrou
[29].

Takum 00pa3oM, B CBS3M C HaJIUYHEM
OTIPEACIICHHBIX PA3HOUYTEHUH BO B3TJISAaX Ha
TOCTICJICTBHUSL TPABUIAPHOTO ITMHKOBOTO Je-
(dummTa, 3acay)KMBarOT 0oJiee JIETATbHOTO
M3YyYCHHUS W aHaJIu3a Pe3yIbTaThl KPYITHBIX U
Ka4eCTBEHHO CIUIAaHUPOBAHHBIX OTEYECTBEH-
HBIX W 3apyO0eKHBIX KIMHUYECKHX HCCIIEII0-
BaHUM, paccMaTpUBaKOIIUX OT/ICJIbHBIE
OCJIOKHEHHSI TecTaluu y OCpeMEHHBIX C Jie-
(GUIUTOM IIMHKA U UX aKyIIePCKUE U MepuHa-
TaJIbHBIC MOCIIEICTBUSI.

JlepuuT MUHKA U THNEPTEH3HBHBIE
paccrpoiicTBa npu 0epeMeHHOCTH

Hanuune B3amMOCBSI3U MEXy TOsIBIIE-
HHUEM THUIIEPTOHUYECKUX PACCTPOMCTB TIpH
OCpEeMEHHOCTH M YPOBHEM IIMHKA [0 MHEHHIO
OOJBIITMHCTBA YYEHBIX HE SIBIISCTCS OYCBHI-
HbIM. [lomaBistoliee KOJIUYECTBO UCCIIEIOBa-
HUM, OTBEUAIOIIHUX MPUHIIAIAM J0Ka3aTelb-
HOW MEIUIMHBI U pEabHOW KIMHUYECKOU


https://www.ncbi.nlm.nih.gov/pubmed/?term=Daniali%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=32089803
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MIPAKTUKH, HE OOHAPYXKWIIO PA3IMYMil B CTa-
Tyce MAaTEpUHCKOIO IUHKAa y MaIlMeHTOK C
(bU3MONIOTHYECKH TPOTEKaroLe OepeMeHHO-
CTBIO U TECTalMeH, OCIIOXKHEHHON Iped3K-
JIaMIICUEH pa3IMyHOM CTENEeHU TsKkecTu. B
JTAHHOM acleKTe pacCMaTpUBAIOTCSA MOTEHIIU-
QIIbHBIC AHTUOKCUJATHBIC CBOWCTBA IIMHKA,
BBICTYNAIOUIET0 Kak KO(MaKTOp CyHepOoKCH/I-
IUCMYTa3bl, KOTOpasi KaTaJIU3UPYET Mepexon
CYIIEpOKCHJIa B KHCIIOPOJA U INEPOKCHJ BOJIO-
poJla U TaKuM 00pa3oM 3aluinaeT MeMOpaHbl
KJIETOK OpPraHM3Ma YelIOBeKa OT BBICOKOTOK-
CHUYHBIX CBOOOAHBIX panukanoB. Hemocra-
TOYHAsT KOHIICHTpAIUsl IIMHKA BO BpeMs Oe-
PEMEHHOCTH MOXKET BBI3BATh HapyIIEHUE aH-
THOKCUJAHTHOTO TIOTEHITHAIA KJIETOK 32 CUeT
CHIDKECHUS AKTUBHOCTH CYIIEPOKCH/I-
JTUCMYTa3bl, & TAKXKE YBEIIMUCHHS TTEPEKUCHO-
r0 OKUCJICHUS JUIHIOB, YTO MPUBOAMT K IO-
BBIIIICHUIO apTepuaibHOrO nasieHus [30].

[IpocriekTUBHOE UCCIIETOBAHKE 110 TUITY
«CIy4ai-KOHTPOJIbY, MpoBeAcHHOE B Caya0B-
CKOIl ApaBHH M MOCBSIIEHHOE OLIEHKE pUCKa
BO3HUKHOBEHHUS TPEIKIAMIICHH Y TAIUEHTOK
¢ neduUIUTOM LIMHKA, MEAW W MapraHiia Bbl-
aBWIO cienytomee. CpeqHue KOHUEHTpPaluu
[IMHKa B MAaTEPUHCKOW KPOBH Y JKCHIIUH C
Tsokenon ¢opmoit I1D (B nuanazone ot 388
1o 410 mkr / m) ObLIM 3HAYUTETHHO HUKE
562,1 MKr / I, 9TO SIBJSIETCSl ONPEICICHHBIM
npeneiaoM AepuIuTa HMHKa. Y OepeMeHHBIX C
MIPEIKIAMIICHE HU3KUH YpPOBEHb IIMHKA B
CBIBOPOTKE MOXKET OBITh OTUACTH 00YCIIOBJIECH
CHIDKCHHEM KOHIICHTPAIlUU TPAHCIIOPTHBIX
OENTKOB M 3CTPOTreHa, BHI3BAHHBIM IMOBBIIICH-
HbIM  TIEPEKUCHBIM  OKHCICHUEM  JIUIIH-
nos [31].

JepuuuT HUHKA U PenpoayKTHBHbIE
norepu

[ToTeHnManpHBIC TEpUHATAIBHBIC I10-
CIIEJICTBUSl TpaBHIapHOTrO nedunura Zn 3a-
KITFOYAIOTCS TIPEKIIE BCETO B IMATOJIOTHIECKOM
TEYCHHH PAaHHUX CPOKOB OEPEeMEHHOCTH. DM-
OpHOHBI TPU XPOHHUECKUX ITUHKICHUITUTHBIX
COCTOSIHUSIX Yy MaTrepu XapaKTepH3ylTCs
MEHBIIIAM KOJMYSCTBOM MHTO30B, CYOOITH-
MaJbHBIMU TEMIIAMH JIEJICHUS KJIETOK U (op-
MHUPOBAHHEM TATOJIOTHYECKON MOpdoIoruu
3apOJIbIIIEBHIX TUCTKOB. [locie umrmianTanum
UMHKIEe(DUIUTHBIE SYMOPUOHBI UMEIOT IOBbI-

IICHHYIO CKOPOCTh THOEIH KJIETOK B HEPBHOM
TpyOKe, B3pUTENbHBIX IY3bIpbKaX, MOYKaX
BEPXHHUX KOHEYHOCTEH, XapakTepHYIO IS
MPOLIECCOB amomnTo3a. Takke MaTepUHCKUI
NeUIUT [IMHKA MOXET BIUATh HA CHHTE3
oenka u JIHK u BeI3BIBaTH XpOMOCOMHOE T10-
BpeXKJIEHUE y dMOpPHUOHA/TUIONA, KOTOPOE Xa-
pakTepHu3yeTcs BHICOKOM YacTOTOM UX pasphl-
BOB M TEpMHUHAIIbHBIX Jerneruii [28, 32, 33].

IToMmumo amomnro3a W rHOeNH KIETOK,
npu AeQUIMUTEe IMHKA BO3HUKAET IMOBBIIICH-
HbI OKUCIIUTEINIbHBIA CTPECC U MTOBPEKICHHUS,
YTO MOXET CHOCOOCTBOBATH peallu3allu Te-
paToreHHbIX 3P dekxToB. [[MHK ABIASETCS KOM-
MIOHEHTOM  MEIHO-IIMHKOBOM  CYNEpOKCH]I-
JTUCMYTa3bl, KOTOpas IMPEBPAlIacT CYyMEepPOK-
CUJIHBIN aHHOH B MEPOKCH] BOJOPOJa M MO-
KET TPEJOTBpAIIaTh OKHUCICHHE YYBCTBU-
TENbHBIX K OKHCIUTEIbHO-BOCCTAHOBUTEIb-
HOMY NEHCTBUIO IUCTEUHOBBIX "
CyAb(TUAPWIBHBIX TPYHN B MHOTOYHCIICH-
HBIX Oellkax, BKJIOYast (PaKTOpBI TPAHCKPHII-
MU IIMHKOBBIMU TalbllaMU. Zn TaKXe CIo-
coOcH yMeHbIIaTh 00pa30BaHHE CBOOOIHBIX
paZMKaNoB, UHTUOUPYS CBSI3bIBAHHE OKUCIIH-
TEJIbHO-BOCCTAHOBUTEIIEHBIX aKTUBHBIX Me-
TaJJIOB, TaKUX KaK JKEJIe30 M MeAb, C MEM-
OpaHaMu ¥ BHYTPHKJICTOYHBIMH YydYacTKa-
Mu. B ycnoBusix nedunmra Zn KIE€TKU U TKa-
HU XapakTepHU3YIOTCS HAKOTUICHHWEM JKeje3a
4acTUYHO Oyarojapsi MOBBIIMIEHHON JKcHIpec-
cUM OCJIKOB, YYacTBYIONIMX B TPAHCIIOPTE,
XpaHEHUU U Peryasiuu xenesa. Jlornaeckum
CJIJICTBUEM BBI3BAHHOTO JC(PHUIIMTOM ITHMHKA
YBEJIMYEHHUSI OKHUCITUTEILHOTO CTpecca SBIs-
€TCsl OKHCITUTEIIEHOE TIOBPEKICHUE JIUITHIOB,
oenkoB u JIHK, a Takke yBennueHue anomnro-
3a, KOTOPhIE MOTYT HEOJArompusTHO BIHUSTH
Ha pa3BUTHE IMOPHOHA, MPHUBOIS K PENpo-
JTYKTHBHBIM TIOTEPSIM Ha PAa3HBIX CPOKaxX Te-
craiuu [15].

Jdepuuur HUHKA H CaMONPOHU3BOJIb-
Hble MpesKaeBpeMeHHbIe POIbI

N3BecTHO, YTO aJeKBAaTHOE IOCTYILIe-
HUE I[IMHKA OpPraHW3M J>KEHIIMHBI BO BpeMs
OepeMEHHOCTH MOXKET MTPUBECTH K CHUYKCHHIO
pHCKa TMpeXaAeBpeMEHHBIX poaoB. HemoHo-
IIICHHBIE  HOBOPOXJICHHBIC  IOJIBEPTAOTCS
0cOOOMYy PHUCKY pPa3BUTHUS AePUINTA IUHKA
M3-32 COUYCTAHMS PA3IMYHBIX (DAKTOPOB: HU3-
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KHE€ 3arachl B OpraHU3Me H3-3a COKpAIICHUS
BpEMEHM Ha Tiepelady IIMHKa IUIaleH-
TOH; YBETMYCHUE DHAOTCHHBIX  IOTEPh; U
MpeAeIbHOE TOTPEOJICHHE JaHHOTO MHKPO-
anemenTa. OJIHAKO, €TUHOTO MHEHUSI OTHOCH-
TEILHO UCTUHHBIX 3P dekToB nedummra MuH-
Ka COBPEMEHHBIC JINTEPATYPHBIC NaHHBIC HE
JEMOHCTPUPYIOT. ABCTpaJHUiCKuE Y4YCHBIE,
M3y4YUB aKyIIEPCKHUE U MEPUHATAIILHBIE HCXO-
1l 5738 ponioB, MOKa3aId, YTO MOTPeOIeHUE
MHKa HKe 9 Mr / neHbp ObUIO CBSI3aHO C
2,75-KpaTHBIM TIOBBIIICHHBIM PHCKOM POJIOB
1o 32 mepens(OR: 2,75, 95% CI: 1,31-5,77)
[34]. Cucremaruueckuit 0030p 2016 rona,
MOCBSIICHHBIN M3Y4YeHHUIO PaboT, OMUCHIBAIO-
MX MATEPUHCKUWWA LHUHKOBBIA CTaTyc, IO-
TpeOJIeHNe 3TOr0 MUKPOIJIEMEHTA U aKyllep-
CKHE€ OCJIOKHEHUS, CBHJICTEIBCTBYET 00 OT-
CYTCTBUU CBSI3U MEXKIYy YPOBHEM IIMHKA U Ta-
KAMH OCJIOKHEHHUSMU T'eCTalliH, KaK MPexK/Ie-
BPEMEHHBIE POJIbI U TE€CTAIMOHHBIA CaXapHBIH
nuadeT JlaHHoe 0O0CTOSITENHCTBO aBTOPHI 00-
30pa OOBSACHSAIOT TEM, YTO JIMIIb HEOOJBIIOE
KOJIMYECTBO HCCIICIOBAaHUN OBUIO MPOBEICHO
B NOMYJIALUSAX JKEHIINH, TJIe CYIIECTBYET BbI-
COKMU pUCK JeduIimTa NHUHKA, TaKUM OO0pa-
30M, TIOJHOIICHHAsT M JIOCTOBEPHAs CBS3b
MEXy MaTEepPHUHCKHM IIHHKOBBIM CTaTyCOM H
YCTICHTHOCTHIO 3aBEpIICHUs OEpEeMEHHOCTH B
3TUX TpyNHax HACEJICHHUS HE MOXET OBITh
yctanoiena [35].

HammonansHbI COBET MO 3apaBOOXpa-
HEHHUIO U MEIUIIMHCKUM HCCISAOBaHUAM AB-
CTpaJIM JIOJIOKHJI O Pe3yJibTaTaX IPOCIICK-
TUBHOTO HCCIIEZIOBaHUS, BKIIIOUABIIET0 Oonee
6500 manMeHTOK, W MOKa3ajl, YTO HU3KOE I10-
Tpebnenune nuuHka (<6 Mr / JeHb, YTO COCTaB-
o0 <54% oOT peKOMEeHIyeMOW CYTOYHOM
7103b1) OBLTIO CBSI3aHO ¢ OoJiee YyeM 2-KpaTHBIM
YBEJIMUCHUEM PHUCKA IMPEXKIECBPEMEHHBIX PO-
noB (OP: 2,3, 95% AU 1,2-4,5 [36]. IIpu
3TOM JHW3aliH WCCICAOBAaHUS YYUTHIBAT JIO-
MMOJTHUTENIBHO Takue KOoH(MayHACphl, KaK 3T-
HUYeCKas TPUHAICKHOCTh, WHJICKC MAacChI
Tena 10 OepeMEeHHOCTH, KypeHUe, aaKoTrolb U
ynotpeOieHue BUTaMHUHHO-MHHEPATbHBIX
KOMIUIEKCOB, 4TO JIeaeT Pe3yabTaThl TaHHOM
paboThI OoJIee 3HAYNMBIMH.

Jepuuur HMHKA M HU3KUI Bec MJI0Aa
1 HOBOPOKIE€HHOI0

CBsi3b MEXIy LUPKYJIUPYIOLUIUM B Op-
raHu3Me I[IMHKOM W MacCoi Teia Mpu PoKIe-
HUU ObLJIa OLIEHEHA B LIEJIOM PSJIE UCCIIEe0Ba-
HUWA U HE SBJSIETCS OAHO3HA4YHOW. Psij paboT
JEMOHCTPUPYET MPSMYIO 3aBUCHUMOCTb MEXK-
1y POXKICHUEM MAJIOBECHBIX JE€TEH M HU3KHU-
MH TIOKa3aTeJIsIMH YPOBHsI ITMHKA KpoBH [37].
Tak OBUIO BBIICHEHO, YTO CBHIBOPOTOYHBIA /
IJIa3MEHHBIM IIMHK B cpenHeM Ha 72-333
MKT/J1 HUKE Y KCHIIWH, POJUBIINX PeOCHKA C
HU3KOH Maccoil Tena, 1o CPaBHEHUIO C TEMH,
KTO POII peOeHKa C COOTBETCTBYIOIIUM Be-
com [38]. HccnenoBaHne WHIAMMCKHX >KEH-
IIMH, B KOTOPOM COOOIIANIOCh O Oojiee HU3-
KOM TOTpEOJICHUU IMHKA Yy KCHIIWH, KOTO-
peie poawin pederka Becom Menee 2500 T, mo
CPaBHEHHUIO C TEMH, KTO POAMI peOcHKa Be-
com >2500 r [39]. Oxnako apyrue padoThl HE
BBISBIUIM Pa3JIMUUil B CHIBOPOTOYHBIX KOH-
LEHTPAIMAX IIMHKA CPEy MAI[MEHTOK, UMEB-
IIUX MAaJIOBECHBIX W HOPMOBECHBIX JCTCH
[40, 41].

H3BecTHO, YTO B 4YEIIOBEYECKOM Opra-
HU3ME ACPUINT IIUHKA CHIIKACT KOHIICHTpA-
LU0 MHCYJIMHOTIOI00HOTO (hakTOopa pocra-1
(UI1OP-1). B HopMe Tipu aKTUBALMUA pPELICTI-
topa UIIDP-1 B KkieTKke MPOUCXOAUT KacKaj
dbochoprnpoBanus, MPUBOIAIINN K PETyJis-
MM KJIETOYHOrO IHMKJIA WU aKTUBHOMY Jelie-
HHIO KJIETOK. JIOKa3aHo, 9TO IIMHK HEOO0XO0 MM
s renepanuu UTIOP-1, dhochopunmmpona-
Hus penentopa MIIOP-1 w nmoBslmeHus ax-
TUBHOCTH (pepMeHTa A€30KCUTUMUIUHKUHA-
3bl, KOTOPHIE YYAaCTBYIOT B JIEJIEHUU U POCTE
kinetok mnona [42]. Takum oOpazom, AJu-
TEJIHHO CYIIECTBYIOIINE HEIOCTATOUYHBIE KOH-
LIEHTPAIlUU [TUHKA MOTYT OBITh JIOTIOJHUTEb-
HOM OCHOBOH U151 (pOpMHPOBAHUS MAJIOTO Be-
ca HOBOPOK/ICHHBIX.

Jdepuuur HUHKA W BPOKICHHbIE
AHOMAJIMH Y HOBOPOXKIEHHBIX

Cucrematnueckuii 0630p 2015 Tona,
npencraBieHHbli B KokpeliHOBckol 0ase,
pe3foMUpoBaI U OOOCHOBaJd TMPUMECHEHHE
ATMMEHTapHBIX J00aBOK ITMHKA B IEJSX
VIIY4IICHUS] T€UEHUsT OCPEMEHHOCTH W CHHU-
YKEHUS 9aCTOTHl BCTPEYAEMOCTH BPOXKICHHBIX
aHoManmii passutus 1wionoB [25]. Mccneno-
BaHHE, M3yYaBIlIee POJb AePHuIuTa IMUHKA B
OpraHu3Me JKEHIIUHBI B 3 TpUMECTpe TecTa-
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MU B TepaToreHese, MoKaszallo, YTO MaTepu
¢ 1e(HUIIUTOM IIMHKA B CBIBOPOTKE UMEIU 00-
Jiee 4YeM CEMUKPATHBIA PUCK TTOPOKOB pa3BH-
THS y TUTOJIA TI0 CPABHEHHMIO C MAI[UEHTKAMHM C
HOPMAJIBHBIM ~ CHIBOPOTOYHBIM ITMHKOM (OILI
7,013; 95% JU: 2,716-18,110) [43]. Cpenu
BO3MOJKHBIX aHOMAJUi pa3BUTUSA Ipeo0dJia-
JAIONMIMMHA  OKa3aJIuCh pacileianHa TyObl H
TBepaoro Heba, mopoku cepana [44, 45]. Be-
POSITHO, 3TO OOBICHSETCS KpalHEW YyBCTBH-
TEITBHOCTBIO K JIEPHUIIMTY ITOr0 MHKpPO3JIe-
MEHTa paHHUX 3TallOB AMOPHOTrEHE3a, BKIIIO-
yas (YHKIMOHMPOBAHHWE TaK Ha3bIBACMBIX
«IMHKOBBIX MAJIBIEB» — YYACTKOB CTPYKTYPBI
oenka, B3aumopeicTByromux ¢ JIHK, PHK
WU JIPyTUMU OCJIKaMH M 00€CTICUMBAIOIIUX
UX TPOCTPAHCTBEHHYIO CTPYKTYpPy U OIITHU-
MajbHOEe YHKIIMOHUPOBAHUE.

Hoarocpounsie 3¢ ¢exkTsl recramm-
OHHOIO AepuuUTa HHHKA

CeromHs J0Ka3aHO CYIIECTBOBaHHE
CTOMKOTO HEOJIAronpUsATHOTO BIMSHUE aedu-
[ATa IMHKAa B TECTAl[MOHHOM TIEPHOJIE Ha
MMMYHHYIO CHUCTEMY, apTepuajibHOE IaBJe-
HUE€ U (DYHKIMOHMPOBAHUE LEHTPATHHOU
HEPBHOM cucTeMsbl. McceaenoBanus ¢ UCIONb-
30BaHMEM JITAOOPATOPHBIX KMBOTHBIX IMOKAa3a-
JI, YTO HETaTUBHOE BIUSHUE JAePUIIUTA IIUH-
Ka Ha UMMYHHBIE MEXaHU3MBbI MOXKET COXpa-
HATHCSI B TEUYCHHE HECKOJIbKUX MOKOJICHHUH.
Jebuuur nuHKa B OpraHu3Me mpu OepeMeH-
HOCTH W B TEPUOJ JIAKTAIlMM TPUBOJIUT K
CHUKEHHUIO BBIPAOOTKH OKCHJIAa a30Ta U TO-
YeYHOU AUCHYHKIUU Y TTOTOMCTBA, KOTOPHIC
COXPaHSIOTCS B 3pEJIOM BO3paCTe, UTO BEET K
YBEITUYCHUIO PHUCKA CEePJECYHO-COCYAUCTHIX
OCJIO)KHEHUHM, TaKUX KaKk apTepuajbHas TH-
nepreH3us. [IpUYnMHBI JAHHOTO COCTOSIHUS
3aKJTIOYAIOTCS B CHIDKCHHH aKTUBHOCTH (hep-
MEHTa OKCHJIa a30Ta-CMHTa3bl B CTEHKaX ap-
TEPHUOJI, a TAK)KE B MOYECUYHBIX HEPpPOHAX, KO-
TOpbIE MPOJOJIKAIHN CYIIECTBOBATh B 3PEIOM
Bo3pacre. [Ipoucxonsiiee npu 3TOM MOBBI-
LIEHUE CUCTOJIUYECKOTO apTepUaIbHOTO JIaB-
JIEHUS ¥ CHIDKEHHE CKOPOCTH KIyOOUYKOBOI
buabTpaum, CBI3aHHOE C YMEHBIIIEHUEM KO-
JTUYEeCTBa M pa3Mepa HEPPOHOB, MPOJIEMOH-
CTPUPOBAHHBIE y JIA0OPATOPHBIX >KUBOTHBIX
MpU IIUHKOBOM Ae(PUINTE, al0T OCHOBAaHHUE

JUTsl IOHMMAHUSI TATOT€HEe3a TUIEPTEH3UBHBIX
COCTOSIHMIM BO B3pOCIOM COCTOSIHUU. L{MHK-
nedunrTHAS AueTa Ipu OCPEMEHHOCTH CITO-
cobcTByeT (hOPMUPOBAHHUIO HEKOTOPHIX TOBE-
JEHYECKUX OCOOCHHOCTEH IMOTOMCTBA, B TOM
YHUCJIE CHUXEHUIO BOCIPHUUMYHBOCTH, ACPH-
LUTY BHUMAHUSA U TIAMATH, YTO, B CBOIO O4Ye-
pelb, CBA3aHO C HU3KOW IKCIPECCHEH CyOb-
enquauibl NR1 penentopa NMDA B nepe-
OpalbHBIX TKaHAX TUIOAOB [46].

3akiouenne. CymMupysl BBIIIECKa-
3aHHOE, CJIEyeT OTMETUTh, YTO JEPUIUT
IIMHKA MOXET BJIUATh HA TEYEHUE T'eCTallU
Ha pa3HbIX YPOBHSX, pealn3ys CBOE JEHCTBUE
4yepe3 pas3iuyHble OMOXMMUYECKUE MEXaHH3-
Mbl. CoriacHo ULEIOMY psly COBPEMEHHBIX
3apyOeXHBIX  HCCIEAOBAHUU  Pa3IMYHOTO
YpOBHSI, Te(UIUT IIMHKA aCCOLIMMPOBAH C Ta-
KUMHU CEpPbE3HBIMU aKYIIEPCKUMHU OCJIOXKHE-
HUSIMHM KaK TUIEPTEH3UBHBIC HAPYIIICHUS, Ma-
JIOBECHOCTh, HEJOHOIIEHHOCTh U BPOXKICH-
Hble AaHOMAJIMU Pa3BUTHS HOBOPOXKICHHBIX, a
TaK)K€ PENPOAYKTHUBHBIC MOTEPH HA pasiidy-
HBIX CpOKax OepeMEHHOCTH. PaHHsS AuarHo-
cTHKa JedunuTa IMHKA MyTeM H3MEPEeHUs
KOHIICHTPAllUU IIMHKA B CBIBOPOTKE KPOBH
MOXKET UMETh BaXKHOE 3HAUEHHE BO HM30€ka-
HUE€ TSDKEINBIX MPEHATaJbHBIX M IMOCTHATAJb-
HBIX TOCHeACTBUN. J[lanpHeillne Hay4dHbIE
WCCIIEIOBaHUs B JaHHOM 00JacTH JOJKHBI
OBITH HAIIPaBJICHBI HE TOJILKO HA OLICHKY aJIH-
MEHTapHOTO TIOBEJEHUSI OEPEeMEHHBIX U U3Y-
YEHUE CBHIBOPOTOYHOIO IIMHKOBOI'O CTaTyca
MalMEeHTOK, HO M Ha MOUCK MHBIX OMOMapkKe-
POB, JIEMOHCTPHUPYIOLIUX TMOTEHUHUAIbHbIE
pe3yabTaThl BIUSHUS JedUIMTa JAaHHOTO
MHUKPOIJIEMEHTA.
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OC00eHHOCTH repuaTPUUYECKOro CTaTyca,
onpeaeaAaIoIAe HANPaBJICHUSA TePOHTOJIOT -
YECKOU NMPOPUIAKTHKHU MANMEHTOB
PA3HOI0 BO3PACTA B KIMHUKAX ICTETHYCCKOU
MeANIUHBI

A.A. lllapoBa

denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIBbHOE YUPEIKICHUE BBICIIETO
oOpa3zoBanus «Poccuiickuil HallMOHANBHBIN HCCIEI0BATENbCKII METUITMHCKUN YHUBEPCUTET
uM. H.WM. ITuporosay,
yi1. OcTpoBUTSAHOBA, 1. 1, . Mocksa, 117997, Poccuiickas ®enepanus
Aemop ons nepenucku: A.A. [llaposa (asharova@mail.ru)

Pe3ome

AKTyaJbHOCTh: Bce yamie u yaiie mepBbIMU CIEHUATHCTaMHU, KOTOPbIE CTAHOBSTCS
MIEPBUYHBIM 3BEHOM MpU OOpAIEHUH MAIMEHTOB 32 MEIUIMHCKON MOMOIIBIO, CTaHO-
BATCS HE TEpaIeBThl, HEBPOJIOI'H, KAPAUOJIOTH U APYrue, a Bpauul ICTETUYECKON Meau-
LIUHBl — KOCMETOJIOTH, JEPMAaTOBEHEPOJIOTH, Muiactudyeckue xupypru. leab mecaeno-
BaHusi: M3ydyeHre ocoOEHHOCTEN repuaTpUyecKoro craryca, ONpeAessIolnie Hampas-
JIEHUS] TEPOHTOJIOTMYECKON MPOdUIAKTHKY, MAIIMEHTOB Pa3HOrO BO3pacTa B KIMHUKAX
acTeTnyeckoil MmenuuuHel. Matepuanabl 1 MeToabl: C LEIbI0 COCTABJICHUS MPEICTaB-
JIEHUSI O COMAaTHMYECKOM U TepHaTPUIECKOM CTaTycax MalueHTOB, HAMH OBLIM OIICHEHbI
ClIeyollKe apaMeTpbl: HaJTMYMe AUHATICHNUH, HapylIeHHe cTaTyca MUTaHUs, HaJTuuKe
TPEBOKHOCTH M Pa3BUTHE JIENIPECCUBHOrO cuHApoma. Hamu Obuto uccnemoBano 164
MalKUeHTa CpeHero Bo3pacra (cpeanuit Bospact 49,4421 ner) u 164 narueHTOB MOXHU-
Joro Bo3pacta (cpemHui BospacT 68,2+2,8 neT), HaXOMWBIIUXCS TOJ HAOIIOIEHUEM
Bpaueii-kocmeTosioros. Takxke Obuto uccnegoBanue 104 mamueHTa CpeIHEro BO3pacTa
(cpennwmii Bo3pact 46,3+1,9 net) u 104 maruenTta moXuIOro Bo3pacta (CpeaHuil Bo3-
pact 66,9+£2,0 neT), MOJyYUBIINX MEIUIMHCKYIO TTOMOIIb YBpayeH-TIJIaCTUYECKUX XH-
pyproB. Pe3yibTarsl: BeIsiBI€HO, UTO MOTEPS alleTUTa y MALIMEHTOB MOKUJIOTO BO3-
pacTta uMmelsia CTaTUCTUYECKH 3HAYMMYIO CHJIBHYIO MOJIOXHUTEIbHYIO KOPPEISIHOHHYIO
CBSI3b C HEYJIOBJIIETBOPEHHOCTHIO (hopMOii oTaenbHbIX yacTel Tena (r=+0,80, p<0,05), a
HEYJIOBJIETBOPUTEIbHAS MOOMJIBHOCTh Y MAIlMEHTOB MOKMJIOrO BO3pacTa CTaTHUCTHYe-
CKM 3Ha4MMO KoppeitupoBaia ¢ oréuHocThio juna (r=+0,78, p<0,05). YV manueHTOB
CPEIHET0 BO3pacTa UMeJl MECTO HOPMAJIbHBIN CTaTyC MUTaHUS, B TO BpeMs Kak y maiu-
€HTOB MOXKHJIOTO BO3pacTa ObUI BBISBIEH (DEHOMEH HEeIOCTaTOYHOCTH MUTaHHs. Y Ta-
LIMEHTOB MOXHUJIOTO BO3pacTa JeNPEeCCUBHbIN CHHIPOM UMEJ CTAaTUCTUYECKU 3HAYUMYIO
CHJIBHYIO MTOJIOKUTENbHYIO KOPPEJIALMOHHYIO CBSI3b C HEYAOBIETBOPEHHOCTHIO (hOpMOi
oTnenbHbIX yacTed auna (r=0,92; p<0,05) u ¢ npexaeBpeMEeHHbIM CTAPEHUEM B BHJIE
MOPIIMH, YBSAaHUS KOKHU U APYruxX BHemHHX npusHakoB (1=0,90; p<0,05). 3akaoue-
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HHe: Y NaluMEeHTOB MOKUIJIOIO0 BO3pacTa OTMEYAIACh JTOCTOBEPHAs 3aKOHOMEPHOCTh K
CHIKEHHUIO MOTHUBAIUM K MUTAHUIO, YTO COMPOBOXKAAIOCH HU3KOM OLICHKOW COCTOSIHUS
COOCTBEHHOTO 3JIOPOBBSI U HEIOCTATOYHBIM CTaTyCcOM MUTaHUs. ViMeeTcs: BrIcOoKas pac-
MPOCTPAaHEHHOCTh JICTIPECCUBHOIO CHUHAPOMA CPEAu MAlMEHTOB IMOXKUJIOIO BO3pacTa,
MOJYyYAIMX MEIULMHCKYIO MOMOIIb, OKa3bIBAEMYIO BpauaMU-KOCMETOJIOTaMu U Bpa-
YaMU-TUTACTHYECKUMHU XHPYpraMu, IPUYEeM ¢ yCyryOJieHHeM CTEIeHH 0 CPAaBHEHHIO C
MALMEHTAMH CPEIHETO BO3pacCTa.

KiaroueBble cjioBa: repuaTpUyECKUil CTaTyC; Bpady-KOCMETOJIOT; Bpau IIaCTUYECKUH
XUPYpr; OUHANECHUSA, TPEBOKHO-IECIPECCUBHBIA CHUHAPOM; CTATyC MHUTAHUA; KIMHUKA
A3CTETUYCSCKON MEIUITUHEI

Jas mutupoBanus: [llapoBa A.A.OcoOEHHOCTH TepHATPUYECKOTO CTaTyca, OImpese-
JISIOLIME HANpPaBJIEHUS FE€POHTOJIOTMYECKON MPO(PUIAKTUKH MAllMEHTOB Pa3HOTO BO3-
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Features of the geriatric status guiding
gerontological prevention of patients
of different ages in aesthetic medicine clinics
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Abstract

Background: More and more often, the first specialists who become the primary link
when patients seek medical help are not general practitioners, neurologists, cardiologists
and others, but doctors of aesthetic medicine — cosmetologists, dermatovenerologists,
plastic surgeons. The aim of the study: Tostudy the features of geriatric status guiding
gerontological prevention of patients of different ages in clinics of aesthetic medicine.
Materials and methods: In order to form an idea about the somatic and geriatric status
of patients, we evaluated the following parameters: the presence of dinapenia, eating
disorders, the presence of anxiety and the development of depressive syndrome. We
studied 164 middle-aged patients (average age 49.4+2.1 years) and 164 elderly patients
(average age 68.2+2.8 years) from cosmetologists. We also studied 104 middle-aged pa-
tients (average age 46.3+1.9 years) and 104 elderly patients (average age 66.9+2.0
years) from plastic surgeons. Results: We found that loss of appetite in elderly patients
had a statistically significant strong positive correlation with dissatisfaction with the
shape of individual body parts (r= + 0.80, p<0.05), and poor mobility in elderly patients
had a statistically significant strong positive correlation with edema (r=+0.78, p<0.05).
In middle-aged patients, on average, there was a normal nutritional status, while in el-
derly patients, on average, we detected the phenomenon of malnutrition. In elderly pa-
tients, depressive syndrome had a statistically significant strong positive correlation
with dissatisfaction with the shape of individual parts of the face (r=0.92; p<0.05) and
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with premature aging in the form of wrinkles, skin fading and other external signs
(r=0.90; p<0.05). Conclusion: In elderly patients, there was a significant pattern of de-
creased motivation to eat, which was accompanied by a low assessment of their own
health status and insufficient nutritional status. There is a high prevalence of depressive
syndrome among elderly patients receiving medical care provided by cosmetologists
and plastic surgeons, and with an aggravation of the degree in comparison with middle-

aged patients.

Keywords:geriatric status; cosmetologist; plastic surgeon; dynapenia; anxiety and de-
pressive syndrome; nutrition status; aesthetic medicine clinic
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Brenenne. Bce vaiie u daiie nepBsIMu
CIIELIMAIUCTAMH, KOTOPBIE CTAHOBSITCSA MEP-
BUYHBIM 3BEHOM IpU OOpaIIeHUU TMalUEeHTOB
3a MEIULMHCKOW TMOMOILBIO, CTAHOBATCA HE
TepamneBThl, HEBPOJOTU, KAPAUOJIOTH U JpPY-
rue, a Bpauyl JCTETUYECKOM MEIUIMHBI —
KOCMETOJIOTH, JI€pPMAaTOBEHEPOJIOTH, IIACTU-
yeckue xupypri [1-5].

B cBsi3u ¢ 3THM, 15 yIIydllIeHHUs Kaue-
CTBA OKa3bIBAEMOM CIEHHUAIM3UPOBAHHON Me-
JUIUHCKOW TOMOIIM BpadyaMH 3CTETHYECKOU
MEIUIIMHBI HEOOXOJMMO OIICHHTH COMaTHYe-
CKUH W TepuaTpuyecKkuil crtaTyc oOpaTuB-
[IUXCS MAIMEeHTOB IS AalibHeWIero Gopmu-
pOBaHUs CKPUHHUHIOBOTO TI€pUATPUUECKOTO
MOJAX0/Ia W YJIYYIIEHUsS KayecTBAa OKa3bIBae-
MO# MeIMIIMHCKO# momortu [6-10].

Heas wuccaenoBanusi. l3ydenue oco-
OEeHHOCTE! TepuaTpUYecKoro cTaryca, omnpese-
JISIIOIIME  HAIpPABJICHHUS TE€POHTOJIOTMYECKON
MpOQUIAKTHUKY, TAIIMEHTOB Pa3HOTO BO3pacTa B
KJIMHUKAX 3CTETUYECKON METUIUHBIL.

Marepuanbsl M METOABI  HMCCIe-
noBaHus. C 1ETbI0O COCTABJICHHS TMPECTaB-
JICHHS O COMAaTHUYECKOM M TIe€pUaTpUUECKOM
cTaTycax MallMeHTOB, HaMU ObUIM OIICHEHBI
CIeyIOIME MapaMeTpbl: HaJIU4Yue JUHAre-
HHUM, HAPYUIEHHUE CTAaTyca MUTaHUWS, HAJINYNE
TPEBOKHOCTH M PAa3BUTHE JIEIPECCUBHOIO
CHUHJIpOMA.

HyrputuBHBI1 craryc omnepenensics
HaMH 10 CJIEAYIOIIMM IapaMeTpaMm: MOTHBa-
Mg K MpUMY MHUIIK, XapakTep U peryisp-
HOCTh MHUTAHUSI M AHTPONOMETPUUYECKHE Xa-
PaKTEpUCTUKHU CTaTyca IHUTAHMS, KOTOpbIE
OBLTM M3y4YEHBl Ha OCHOBE BaJIMIN3UPOBAHHO-

ro omnpocHuka MiniNutritional Assessment
(MNA) B nByx uactax [1, 11, 12], koTopslii
SIBJIIETCS YacTbIO MATEHTOBAHHOW KOMIIBIO-
TEepHOH mporpamMmbl «ONTUMU3ALKUSA yXOJa B
repuaTpuy B 3aBUCHMOCTH OT CTEIEHH CTap-
YECKOW aCTCHHHM Ha OCHOBAaHWU CIICIIHATIN3U-
POBAaHHOTO  TEPUATPUUECKOTO  OCMOTpPay,
npeactaBieHHo Ha caiite AHO «Hayuno-
WCCIIEIOBATENbCKUM ~ MEAUIIMHCKUI  LIEHTP
«eponTonorusi» (www.gerontolog.info) ¢
aBTOMAaTUYECKUM pacueToM u 00paboTKoi
MOJIYYCHHBIX JTaHHBIX. IlepBas 4acTh MO3BO-
TUIa TMONYYUTh HHPOpMAIUIO O (U3HKAIb-
HBIX JaHHBIX, U3MEHSIONIUXCS TIPH CHHAPOME
MaJbHYTPUIIMM WM €My COMYTCTBYIOIIMM
3a00JIeBaHUSIM; BTOPAs 9acTh IMO3BOJIIIIA JaTh
OILICHKY PETYISIPHOCTH U KadyeCTBY NMUTAHWS,
(dakTopaM, KOTOphIC MOTYT BJIHSTH HA ITHIIE-
Boe noseaeHue [13, 14, 15].

Cuna MpIIIIT ObUTA OTpejIeieHa MpH To-
MOIIIM KHUCTEBOTO JMHAMOMETpA, OpPUEHTH-
pPOBOYHAS Macca MBI OblJIa PacCYUTAHA T10
(dbopMyIe: Macca MBI = OKPYKHOCTh TLJIeda
B obmactu tpunernca (cM) — 3,14 X tommmHa
KOXXHO-MBIIIEYHON CKJIAJKU HaJ TPUIIETICOM
(em) [16, 17, 18].

BoeipakeHHOCTh  TPEBOXKHOCTU  ObLIa
BBISIBJICHA TIpW momomny Ttecta Crimmdeprepa-
XaHuHa, KOTOpass UMEeET 2 TOJIIKAIBI — JTH4-
HOCTHYIO W CHUTyanuoHHY. [Ipu mHTEpmpe-
TalMU TIOKa3aTelell MOXKHO UCIOIb30BaTh
CIIETYIOINe OPUEHTUPOBOYHBIC OIEHKH Tpe-
BoxkHoctH: n0 30 OammoB — Hu3kas, 31-44
Oaia — ymepeHHast; 45 u 6osiee — BICOKasl.
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Meronuka mkana aenpeccun beka wuc-
MOJIb3YeTCsl JJIsl JAMArHOCTUKH YPOBHA Jie-
npeccuu [19, 20].

VY Bcex Bpaueill U MarMeHToOB OBLIO B3S-
TO MHGOPMAIMOHHOE COTJIACHMEe HA y4acTHE B
JaHHOM ucciieqoBanuu. Kaxaplii Bpau, npu-
HUMAIOIUI y4acTHe B TPEIBIIYIIHX dTarmax
UCCIIEIOBaHMsI, PEJOCTaBUI HaM HHQpopMa-
LU0 O COCTOSTHUM OJHOTO CBOETO IMalleHTa
cpennero Bo3pacra (45-59 ner) U OJIHOrO
CBOETO MaIlMEeHTa MOXKUJI0oro Bo3pacra (60-74
JIET), TPOBEAS OIEHKY BBIIIETIEPEUUCICHHBIX
COCTOSIHUH Y HCCIIeyeMBbIX.

Takum oOpa3om, HaMu OBLIO HCCIIEIO-
BaHO 164 manMeHTa CcpegHero BoO3pacTa
(cpenuuii Bo3pact 49,4+2,1 ner, uz Hux 105
xeHmuH (64,0%) u 59 myxunna (36,0%)) u
164 mauueHToB NOXKWIJIOTO Bo3pacTta (CpeaHuit
Bo3pacT 68,2+2.8 netr, u3 Hux 116 xKeHIuH
(70,7%) n 48 myxuun (29,3%)) ot Bpaueii-
KOCMETOJIOTOB.

Taxxe Hamu ObUIO wWccienoBanue 104
ManueHTa CpeHero Bo3pacta (CpeqHuil Bo3-
pact 46,3+1,9 ner, u3 Hux 88 >KEHIIUH
(84,6%) n 16 myxuun (15,4%)) u 104 namnu-

€HTa TIOKUJIOr0 Bo3pacTa (CpeaHuil BO3pact
66,9+2,0 net, u3 Hux 97 xenmnyH (93,3%) u 7
MykuuH (6,7%)) OT BpayeH-IIaCTUUECKUX
XUPYPTOB.

Pe3yabTaThl U UX 00cyxnenue. Quen-
Ka HympumueHoz0 cmamyca y nauueHmos
PAasHozo0 eo3pacma 6 KIUHUKAX ICmemuue-
ckoii meduyunsl. llpu aHanM3e MO3ULUN
OTPOCHHKA TEPBOM YacTH HaMH OBLIO OTMe-
YEeHO, YTO MU3MECHEHHMSI CTaTyca MUTAHUS Y Ta-
LIMEHTOB CpEIHEro BO3pacra ObUTH
OOYCIIOBJICHBI HAJMYUEM TICHXOJIOTHUYECKUX
npobJieM, 4To cocTaBuio 66,8+1,8 marueHToB
Ha 100 uenoBexk y Bpayeil-kOCMETOJIOTOB M
77,7+1,3 nanuentoB Ha 100 yenmoBek y Bpa-
YCH-IJIACTHYECKUX XUPYPTOB, M HAIUIHEM
TICUXOJIOTHYECKUX CTPECCOB, YTO COCTaBUJIO
68,4+1,2 manuentoB Ha 100 yenmoBek y Bpa-
yer-kocMmeToa0oroB 1 60,2+1,1 manueHToB Ha
100 yenoBek y Bpauei-mIaCTUYECKUX XUPYpP-
roB, p<0,05 — pa3HOCTh MOKa3aTeliel JOCTO-
BEepHA MEXK/y MAIMEHTaMU CPEIHEro Bo3pac-
Ta ¥ TAIUCHTAaMH IIOXKHJIOTO BO3pacTa.
JlarHble puBeaeHBI B TabmuIe 1.

Tabnuya 1

Onenka craTyca NMTAHUA Y NAMEHTOB PAa3HBIX BO3PACTHBIX IPYIII, MOJTY4YaI0 KX
MEIUIMHCKYI0 IOMOLb, OKA3bIBA€MYI0 BPAYaMHM - KOCMET0JIOTaMH ¥ BpayaMu-
MJIACTHYECKHMH XUPYPramMu (KOJIH4ecTBO MaueHToB B pacuére Ha 100 yesioBek)

Table 1

Assessment of nutrition status in patients of different age groups receiving medical care
provided by cosmetologists and plastic surgeons (number of patients per 100 people)

Bpauu-KocMeTo10TH Bpauu-nmjiacTuuecKHeXHpypra
ITanueHTHINO-
I[Ho3uums onpocHNKa nNpu IMauueHnTbICpea- B — IMaumnenTsicpen- IlanueHTBHINO-
OIleHKeE CTATYyCa MUTAHUS HEroBo3pacra cra P HEroBo3pacra JKIAJIOTOBO3PacTa
(n=164) (n=164) (n=104) (n=104)
VYtpara annerura 38,9+0,7 85,7+1,2* 34,6+0,9 86,7+2,1*
CHmXeHne Macchl Tela Ha 34,2410 39,641 2 35,340 1 34,840 1
npoTspkeHnu 1 mecsina (6osee 2 Kr)
HeynosaersopurekHas 49,2+1,7 79,142,2* 46,2+1,1 75,2+1,6*
MOOMIBHOCTh
TIcuxonoruyeckue cTpecchbl 68,4+1,2 51,2+1,0* 60,2+1,1 50,4+1,1*
Icuxomorndeckue MpoOIEMBbI 66,8+1,8 56,4+2,2* 77,7£1,3 66,6+1,4*
Hrpexe maccs ena (menee 18 41,8+1,0 52,1+1,0% 41,620,1 51,7-0,1*
unu 6osee 25 kr/m?) T T T v

[Mpumeuanue: * p<0,05 — pa3HOCTH MOKa3aTenel JOCTOBEPHA MEXIY MAllMEHTaMH CPEJHEr0 BO3pACTa W MalMeHTaMH

TMMOXKUJIOTO BO3pacTa

Note: * p <0.05 — the difference in indicators is significant between middle-aged patients and elderly patients

Cpear TOXWIIBIX TAIMEHTOB YBEIHYU-
J1ach PACIpOCTPAaHEHHOCTh MOTEPH amIeTuTa

U HEYIOBIETBOPUTEIbHASS MOOUIBLHOCTD, YTO
coctaBmiio 85,712 u 79,1£2,2, coOTBET-
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CTBEHHO, marnueHToB Ha 100 yenoBek y Bpa-
yeH-KocMeTonoroB u 86,7+2,1 u 75,2+1,6,
COOTBETCTBEHHO, ManueHToB Ha 100 denoBek
y Bpauen-ImiacTU4ecKkux xupypros, p<0,05 —
pa3HOCThb TIOKa3aTeNeil JOCTOBEpHA MEXIY
MarMeHTaMy CPEeIHEro BO3pacTa U MalueHTa-
MU TIOKUJIOTO BO3pacTa.

N3MeHeHusT MCUXOJIOrMYECKOro CTaryca
y TAIUEHTOB CPEHETO BO3pacTa MMENN CTa-
TUCTUYECKH 3HAYMMYIO CHIBHYIO TOJIOXKH-
TEIbHYI0 KOPPEISIUOHHYIO CBSI3b CO CIEAY-
IOIIUMU CHHJIPOMaJbHBIMU JMAarHO3aMH, BbI-
CTaBJICHHBIMH B IMPEABLAYIIMX dTamax Hccie-
noBaHus: cyxas koxa (r=+0,82, p<0,05), ne-
yIIOBJIETBOPEHHOCTh (POPMOM OTAETHHBIX Ya-
crei ymna (r=+0,76, p<0,05), orT€dHOCTH
(r=+0,75, p<0,05). [Toteps anmnerura y mnaiu-
€HTOB IMOXKHJIOTO BO3pacTa MMEJIH CTATUCTH-
YECKU 3HAYMMYIO CHIIBHYIO IMOJIOKHTEIHHYIO
KOPPEJSIIIMOHHYIO CBSI3b C HEYIOBICTBOPEH-
HOCTBhIO (DOpPMOHM OTAEIBHBIX 4YacTel Tena
(r=+0,80, p<0,05), HeymoBICTBOPUTEIbHASL

MOOUJIBHOCTh Yy MAalMEHTOB MOKUJIOTO BO3-
pacTa HMMeNu CTaTHUCTUYECKH 3HAUYUMYIO
CHWJIBHYIO TMOJIOXKUTEIbHYIO KOPPENIALUOHHYIO
cBs13b ¢ oTéuHOCTRIO (r=+0,78, p<0,05).

[Ipu ananu3ze MO3UIMK OMPOCHHKA BTO-
poif yacTHHaMH OBUIO  BBISBIEHO, YTO
W3MCHEHHS CTaTyca IMUTaHUs y IalHeHTOB
CpeIHETO BO3pacTa ObLIU OOYCIIOBJICHBI HH3-
KOW J10JI€¥ NauUeHTOB C JOCTATOYHBIM YIIO-
TpebiaeHneM OEIKoB, 94TO cocTaBmio 36,6+1,8
nanmeHToB Ha 100 d4eynoBek y Bpaueii-
KocMeTosioros U 35,7+1,3 manuentoB Ha 100
YeJIOBEK y Bpayei-IacTHUeCKUX XUPYPToB, U
HU3KOM J10JIell MAlMEeHTOB C YAOBJIETBOPH-
TEIbHON OIIEHKOW COOCTBEHHOTO 3/I0POBBA,
yro cocraBmiio 26,2+1,0 manmentos Ha 100
YeNIOBEK y Bpaueh-kocMmeronoro u 22,2+0,1
nanueHToB Ha 100 uyenoBek y Bpauen-
ITacTUIecKkux xupypros, p<0,05 — paznoctb
IIOKa3aTelel JOCTOBEPHA MEXAY IMAllMEHTaMHU
CpeIHEro Bo3pacTa U MalMeHTaMH MOKHIIOTO
Bo3pacTa. JlaHHble mpuBeeHBI B TabIUIE 2.

Tabruya 2

OueHka cTaTyca NUTAHUS y NAIMEHTOB Pa3HbIX BO3PACTHBIX I'PYIIII, MOJYYAK X
MeIMUIMHCKYI0 OMOIb, 0KA3bIBA€MYI0 BpaUaMH - KOCMETOJI0raMM ¥ BpayaMu-
IJIACTHYECKHMMHU XHPypramMu (KoJM4ecTBO NanueHToB B pacuére Ha 100 yesioBek)

Table 2

Assessment of nutrition status in patients of different age groups receiving medical care
provided by cosmetologists and plastic surgeons (number of patients per 100 people)

Bpauu-kocMeTo10TH Bpauu-miacTH4ecCKHeXUpypru
ITaumeHTHI- IMaumeHTHI- IlauueHTBI-
[Ho3uums onpocHuka ITauueHTHINIO-
NpPH OlleHKe CTATyca NHTAHUS CPEHEro= | MOAMIOTOBO= | CPEAHEro= | o, oo ropospacra
BO3pacTa 3pacTa BO3pacTa (n=104)
(n=164) (n=164) (n=104)
IIpoxwuBanue qoMa 100,0 98,6+0,1 100,0 97,8+0,1
ITpuém cBailie 3X MpenapaToB eKEIHEBHO 46,2+1,0 89,9+1,2* 453+1,1 94,8+1,1*
Hammane nposexuaeit 0 0 0 0
KommmaectBo ocHOBHBIX 01r0]] OoJiee TpEX 46,2+1,0 22,1+1,4* 40,2+0,1 27,5+1,1*
JocrarodHoe yroTpebiaeHne OeIKoB 36,6+1,8 18,4+1,2* 35,7+1,3 18,6+1,4*
JocrarouHoe ymotpeOIeHne OBOIIEeH U 51,8+1,0 32,1+1,1* 51,6+0,1 31,7+1,1*
(dhpykToB
JocTaTouHBIN TIPUEM KUIKOCTH 71,7+1,2 76,6+1,2* 77,6+1,2 78,8+1,1
(e menee 30 mur Ha 1 KT Macchl Tela)
CaMOCTOSTENEHOCTh TIPH NPUEME TIHIII 100,0 100,0 100,0 100,0
CoOcTBeHHAas OLIEHKA [TUTAHUS 48,1+1,1 19,1+0,9* 46,1+1,1 15,0+0,9*
YJIOBJICTBOPHUTEIBHAS
CoOcTBeHHAS OLIEHKA 3I0POBBS 26,2+1,0 9,1+1,4* 22,2+0,1 7,5+0,1*
YIOBJICTBOPUTEIIbHAS
Cpennuii quametp xuBoTa (MeHee 21 cm) 6,6+1,8 6,442,2* 6,7+1,3 8,6+1,4
Cpennwmii tuametp 6enpa (MeHee 31 cm) 11,8+1,0 12,1+1,0 11,6+1,0 11,7+1,0

IMpumeuanue: * p<0,05 — pa3HOCTh MOKa3aTenel AOCTOBEPHA MEX/Y MAlMEHTAMH CPEJHEro BO3pacTa W MalMeHTaMH

TIOKHJIOTO BO3pacTa

Note: * p <0.05 — the difference in indicators is significant between middle-aged patients and elderly patients
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VY nanueHToB MOXKUIIOTO BO3pacTa Iie-
peUrCIICHHbIE MO3ULIUK ObUIN ellle HUXKE, YeM
y MaIMEeHTOB CPEIHETO BO3paCTa.

Cpenu MoXWIbIX MalMeHTOB J10CTaTOY-
HOe MOoTpedIeHne OEIKOB OTMEYaNOCh TOIbKO
y 85,741,2 u 79,14£2,2, COOTBETCTBCHHO, Ma-
uueHToB Ha 100 w4yenoBek 'y Bpauei-
KOCMeTOJIOroB U 86,7+2,1 u 75,2+1,6, coort-
BETCTBEHHO, manueHToB Ha 100 uenoBek y
Bpadei-muiactuueckux xupypros, p<0,05 —
pPa3HOCTh TMOKa3aTelell JOCTOBEpHA MEXIY
MarMeHTaMy CPEIHEro BO3pacTa M MalueHTa-
MU TOXKUJIOTO BO3pacTa. Y IOBIETBOPHUTEINb-
Hasi OIICHKa COOCTBEHHOTO 3JI0POBBSI COCTa-
Buna 26,2+1,0 nanuentoB Ha 100 denoBek y
Bpadeii-kocmeTosioro u 22,2+0,1 marueHTOB
Ha 100 denmoBek y Bpaue-IIaCTUYECKUX XHU-
pypros, p<0,05 — pasHocTh mokazaTenei 1o-
CTOBEpHA MEXIy HAIlUCHTAMH CPEIHETO BO3-
pacTa W TMalnMeHTaMH IMOXKUJIOTO BO3pacTa.
Takxke HE0OXOIUMO OTMETUTh, YTO OTMEYa-
JIaCh HHU3KAas JOJS MalMEHTOB MOKHUIIOTO BO3-
pacta ¢ KOJIMYeCTBOM OCHOBHBIX OJrof] Oolee
Tp€X, 4T0 coctaBmio 22,1+1,4 marueHToB Ha
100 yenoBek y BpaueH-KOCMETOJOTOB H
27,5+1,1 namuentoB Ha 100 yenmoBek y Bpa-
qyel-TuiacTiaeckux xupypron, p<0,05 — pasz-
HOCTB TOKa3aTeliell JOCTOBepHA MEX/Ty TaIH-
€HTaMH CpeIHEero BOo3pacTa W MalUeHTaMH
MO’KUJIOTO BO3pacTa.

Henocrarounoe motpebieHne OeIKOBY
MAIMEHTOB CPEAHEr0 BO3pacTa UMENH CTaTh-
CTHYECKH 3HAYMMYIO CHJIBHYIO TOJIOXKHUTEIh-
HYIO KOPPEJSIMOHHYIO CBSI3b CO CIEAYIOIIH-
MU CHHIPOMAJIbHBIMU JHArHO3aMH, BBICTaB-
JICHHBIMU B TIPSIBIIYIINUX ITAIax HCCIEI0BaA-
Hus: otéunocth (r=+0,85,p<0,05), Heynosmne-
TBOPEHHOCTHh (POPMOI OTAENBHBIX YacTel Te-
na (r=+0,82, p<0,05). HeynoBieTBOpEeHHOCTH
OILICHKOW COOCTBEHHOTO 3/I0pPOBbs y TAIlUCH-
TOB CPETHETO BO3pAcTa UMeJa CTATHCTUICCKU
3HAYUMYIO CHIIBHYIO TIOJIOKUTEIBHYIO KOppe-
JSIUOHHYIO CBSI3b C HEYJOBIETBOPEHHOCTHIO
dbopMmoit oTmenpHBIX Yacted Tema (r=+0,82,
p<0,05).

Henocrarounoe morpebiieHne OenKoBY
MAIUEHTOB TOXKUJIOTO0 BO3pacTa WMENH CTa-

TUCTUYECKH 3HAYUMYIO CUJIBHYIO TIOJOXKHU-
TENBHYIO KOPPEJSAIMOHHYIO CBS3b CO CIEIY-
IOIUMHU CHHJIPOMAJIbHBIMU JAHArHO3aMU, BbI-
CTaBJICHHBIMH B MPEABLIYIINX dTanax Hccie-
JOBaHMUSI: MPEKIECBPEMEHHOE CTApEHUE B BUJIE
MOPIIUH, YBSIIaHUS KOKU U JIPYTUX BHEIIHUX
npusHakoB (r=+0,88,p<0,05), HeymomierBo-
peHHOCTh (QOpPMOI OTAENBHBIX YacTei Tena
(r=+0,85, p<0,05). HeymoBieTBOPECHHOCTH
OIICHKOW COOCTBEHHOTO 3JI0POBbsSI y TAIUCH-
TOB TOKWJIOTO BO3pacTa MMeJia CTaTUCTHYe-
CKA 3HAYUMYI CUJBHYIO IOJIOKHUTEIHHYIO
KOPPEJSIMOHHYIO  CBSI3b  C  OTEYHOCTBIO
(r=+0,90, p<0,05), mpexaeBpeMeHHBIM CTa-
peHUEM B BHUJC MOPIIHH, YBSAAHHUS KOXU U
OpYTuX  BHEIIHUX mpu3HakoB (r=+0,78,
p<0,05).

Oco0oe MecTO 3aHUMAIOT CIENYIOINE
MOJIyYeHHbIE HaMU JaHHbBIE: YIAIMEHTOB
CpeIHETro BO3pacTa B CPEIHEM HMEIT MECTO
HOpMaJbHBIA craryc nuTanus — 27,6+0,9
0a10B, 4TO cocTaBuiao 68,7+1,0 manueHTOB
Ha 100 yenoBek, B TO BpeMsl KaK y MallUEHTOB
MOXKUJIOTO BO3pacTaB CpPeJHEM HaMu ObLI
BBISIBJICH (benomen HEJO0CTaTOYHOCTH
mutanus — 18,1+1,4 Gamna, 4TOo COCTaBHIIO
77,7£1,2 marmmenToB Ha 100 wenmosek, p<0,05,
pPa3HOCTh TIOKa3aTeliel JOCTOBEPHA MEXTY
MaIMEHTaMH CPETHETO U TIOKUIIOT0 BO3pacTa.

TakuMm 00pa3oM, y MalMEHTOB MOKHIIO-
ro BO3pacTa OTMEYaJlach JTOCTOBEPHAs 3aKO-
HOMEpPHOCTh K CHIDKEHHIO MOTHBAIlUU K
MUTAaHUIO, YTO COMPOBOKIAIOCH HHU3KOM
OIICHKOW COCTOSIHHSI COOCTBEHHOTO 3JI0POBBS
Y HEJIOCTATOYHBIM CTaTYCOM MUTAHUSI.

Ouyenka ounaneHuu u mMaccol Moluiy y
nAyueHmoe pazHo2o 603pacma 6 KAUHUKAX
IcmemuuecKou MEOUYUHDIL. ITpu
MPOBEJICHUU HCCIENOBaHUS HaMu  ObLIO
BBISIBJICHO, 4TO (DEHOMEH HEIOCTAaTOYHOCTH
MUTaHUS KaK MapamMeTp TepPOHTOIOTUYECKOTO
cTaTtyca uMelN JOCTOBEPHYIO MOJIOKHUTEIbHYIO
KOPpPEeJSIUI0 C pa3BUTUEMIUHANICHUH, TO
€CTh MBIIIEYHON cIa00CThIO U HE OBLT CBS3aH
C Maccod MBIIII, KOTOpas JOCTOBEpHO HE
u3MeHsiack. HamMu ObLT ompenesieH cpenHuit
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CyMMAapHbI TOKa3aTelb NpaBOM W JIEBOU

PYKH, U3MEPAEMBIil B KWJIOTpaMMaXx.

30 -

25 A

10 A

B CpeaHnit BO3pacT

Moxnnomn sBospact

CraTyc nuTaHusa no MNA (6annbl)

Puc. 1. Craryc nutaHus y Nalfu€HTOB Pa3HbIX BO3PACTHBIX I'PYIII, NOJYYAIOLUX MEIUIIMHCKYIO
IMoMoI1b, OKa3bIBACMYIO BpadaMH - KOCMETOJIOTAaMH U BpadaMH- INIACTUYCCKUMU XUPYypraMu
(B Gaymax)

Fig. 1. Nutritional status of patients of different age groups receiving medical care provided
by cosmetologists and plastic surgeons (in points)

[Mpumeuanne: * p<0,05 — pa3HOCTH MOKa3areneil 1OCTOBEpHA MEXIY ITOKWIBIMH JIFOJBMH KOHTPOJIBHOM W OCHOBHOM

TPYIIIBIL.

Note: * p <0.05 — the difference in indicators is significant between the elderly people of the control and main groups.

OTO TMOATBEPXKAAETCS PEe3yJbTaTaMHy,
I7le Cpeir MalMEeHTOB Bpaueii-koCMETOIO0roB
U TIALMEHTOB Bpadel- IUIACTUYECKHX XUPYP-
TOB, CHJIa MBIIII] Y MAIUEHTOB CPEIHETO BO3-
pacta B 1,4 pa3za Oouibllie, 4YeM y TAIlUEHTOB
noxkuaoro  Bo3pacra, p<0,05, paszHOCTB
MOKa3aTelNei JOCTOBEpHa MEX/y NalueHTaMH
CpeIHEro BO3pacTa U MallMeHTaMM MOKUIJIOTO
BO3pacTa. Pa3HUIBI MEXIy Maccoi MBI Y
WCCIIEyeMBIX TPYII MAllMeHTOB 00HAPYKEHO
npakTudecku He ObL10 (Tabnuia 3).

Pa3Butue MUHANEHUHM TIPU 3TOM HMEJIO
JIOCTOBEPHYIO  CHJIBHYIO  IOJIOKUTEIbHYIO
CB3b €  ()EHOMEHOM  HEJOCTaTOYHOCTH
nutanus, (r=+0,82, p<0,05).

Ouenka mpegoscnocmu y nayuenmos
Ppaznozo 6o3pacma 6 KIUHUKAX
Icmemuyeckou meouyunsvl. Ilpn npumene-
Huu Tecta Cnmnibeprepa-XaHuHa HaMHu ObLIO
BBISIBJICHO, YTO Yy MAIlMEHTOB CPEIHETO BO3-
pacta B 3HAYUTENBbHON CTENEHU BBISBISETCS
TPEBOXKHOCTD JErKo# crtenenu, P<0,05 — pa3-
HOCTB TTOKa3aTesIei TOCTOBEpHA MEXTy TallH-
€HTaMH CpEeIHEr0 BO3pacTa W IalMeHTaMHU
noxwmwioro Bospacta. Cremyer oco0o oTMe-
TUTh, YTO CTETIEHb TPEBOKHOCTH Y TTAIIMEHTOB
MOKWJIOTO BO3pacTa BO3pacTaeT W HMMEET
HaMOOJIBIIYIO PACIIPOCTPAHEHHOCTh KaK yMe-
peHHas. JlaHHbIe MpUBEICHBI B TaOHIIE 4.
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Tabauya 3
OueHka MblIeYHOH (PYHKUIMH Y NAIMEHTOB Pa3HbIX BO3PACTHBIX I'PYIII, MOJIYYAI0IIAX
MEAUIHUHCKYIO ITIOMOIIIb, OKA3bIBAEMYI0 BpaYaMHU-KOCMETOJI0TraMH
1 BpavyaMH-IUIACTHYECKHMH XUpypramu (Kr)
Table 3
Assessment of muscle function in patients of different age groups receiving medical
care provided by cosmetologists and plastic surgeons (kg)

Bpauu-kocMeT0J10TH Bpaun-miiacTuyecKueXupypru
ITanuenTsl ITauuenTsl ITanueHTHI ITamueHTHI
IMoka3zaTean Cpe/Hero MOKHJIOT 0 cpeaHero MOKHJIOT0
BO3pacTa BO3pacTa BO3pacra BO3pacra
(n=164) (n=164) (n=104) (n=104)
Iloka3zaTenbKHUCTEBOMINHA- 251+1,3 17.9+1,2% 24.9+1.3 18.1+1,2%
MOMETPUU
[TokazarenbpacueTHoiimac- 20.2+3.4 10.9+3 3 20,3+33 10,9433
CBIMBIIIIL]

IMpumeuanue: * p<0,05 — pasHOCTH MOKa3aTeNel JOCTOBEPHA MEXKAY MAIMCHTAMHU CPEIHEr0 BO3pAcTa W MalUCHTaMHU

IIOKHJIOTO BO3pacTa.

Note: * p <0.05 - the difference in indicators is significant between middle-aged patients and elderly patients.

Tabnuya 4

Ouenka ypoBHSI TPEBOKHOCTH Yy NALMEHTOB Pa3HbIX BO3PACTHBIX IPYIII,
MOJIY4aI0IIMX MeIUIIUHCKYI0 TOMOIIb, 0KAa3bIBAEMYI0 BPA4aMHU-KOCMETOJI0raMu
H BPa4aMH-IJIACTHYECKUMH XHUpypramu (B pacuere Ha 100 nanueHTOB)

Table 4
Assessment of the level of anxiety in patients of different age groups receiving medical care

provided by cosmetologists and plastic surgeons (per 100 patients)

Bpaun-kocmeroJi0oru Bpaun-miiacruueckue XUPypru

ITanueHTsl TTanueHTsl INamueHTnI IMamueHTsI

CreneHb TPeBOKHOCTH CpeIHero MOKHJIOT0 cpeaHero MOKHJIOTO
BO3pacTa BO3pacTa BO3pacTa BO3pacTa

(n=164) (n=164) (n=104) (n=104)

Huskas 39,242,1 16,4+2,0* 37,242,1 19,4+2,1%*
YMepeHHas 9,4+1,9 44,1+2 8* 9,5+1,9 45,242 9*
Bricokas 8,6+1,9 36,242,7* 9,6+1,9 34,242 8%

IMpumeuanue: * p<0,05 — pa3HOCTH MOKa3aTenel JOCTOBEPHA MEX/Y MAalMEHTaMH CPEJHEro BO3pacTa W MallueHTaMH

TIOKHUJIOTO BO3pacTa.

Note: * p <0.05 — the difference in indicators is significant between middle-aged patients and elderly patients.

CuryannoHHasi TpPEBOXKHOCTh HUMeNa
JOCTOBEPHYIO  CHJIBHYIO  ITOJIOXKHTEIHHYIO
KOPPEJSIIUI0 ¢ TAaKUMHU OIIYIICHUSMU OIPO-
IIICHHBIX TAIIICHTOB KaK «HaX0XYCh B TIOCTO-
sHHOM HampspkeHun» (r=+0,92, p<0,05); «s
HE WCHBITBIBAI0 YYBCTBO BHYTPEHHETO YJIO-
BieTBopeHus» (r=+0,98, p<0,05); «s1 B3BUH-

yen» (r=+0,78, p<0,05);

(r=+0,88, p<0,05).

«1 HCPBHHUYANO»

Ouenka mpegoxchocmu y nayuenmos
Pa3no20 eo3pacma 6 KIUHUKAX ICmemuye-
cKoll meOuyunsl. [1onydeHHbIE HAMU JaHHbIE
10 OILIEHKE JIEMPECCUBHOTO COCTOSHUS MPUBE-
JIeHbI B Ta0IHIlE 5.
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Tabauya 5

OueHka ypoBH# JeNpeccuyl y MAllHeHTOB Pa3HbIX BO3PACTHBIX TPy,
MOJIy4aI0IIMX MeIUIHHCKYI0O TOMOIIb, OKa3bIBAEMYI0 BPa4aMH-KOCMETOJI0raMu
H BpavyaMM-IUIaCTHYECKUMH Xupypramu (B pacuere Ha 100 nmanueHToB)

Table 5

Assessment of the level of depression in patients of different age groups receiving medical care
provided by cosmetologists and plastic surgeons (per 100 patients)

Bpauun-kocmeToJi0rH Bpauun-miactuyecKkuexupypru
IlanueHTHI IlanueHTHI ITanueHTHI ITanueHTHI
CreneHnbaenpeccun cpeaHero MOKUJIOT0 cpeaHero MOKHUJI0r0
BO3pacTa BO3pacTa BO3pacra BO3pacra
(n=164) (n=164) (n=104) (n=104)
Her paccrpoiicTs 48,2421 6,4+1,0%* 49,2421 5,3+1,0*
JIérkas creneHn 25,6+1,9 42,1+2.8* 26,8+1,9 44,1+2,9*
YMepeHHas 18,2+1,9 26,242 7% 17,1£1,9 27,14£2,5*
BripaxxeHHas 6,9+1,9 24242 8% 5,8+1,9 22.4+2,5%
Tsoxémas 1,1+1,8 1,1+1,8 1,1+1,8 1,1+1,6

[pumeuanue: * p<0,05 — pasHOCTH TOKA3aTeNEH TOCTOBEpHA MEXKIY MAIlMCHTAMH CPEIHEr0 BO3pPACcTa W IAlUCHTaMHU

TIOKHJIOTO BO3pacTa.

Note: * p <0.05 - the difference in indicators is significant between middle-aged patients and elderly patients.

Hamu Ob110 BBISIBIIEHO, YTO Y HALIMEHTOB
CpeIHEero BO3pacTa B 3HAYMTENBHOM CTENEeHU
orcyTcTBOBaja aemnpeccusi. Criemayer ocobo oOT-
METUTh, YTO C BO3PACTOM CTEIEHb JIEMPECCUU
pe3ko HapacTtaeT. Tak, y MalyeHTOB MOKUIIOTO
BO3pacTta JIErKas CTeleHb OIpeAessuiach y
42,142,8 narmentoB Ha 100 yenoBek y Bpaveii-
KocMeTo0roB M 44,1+2,9 manuentos Ha 100
YeJIOBEK y BpaueH-TUIACTUYECKUX XHPYProB,
p<0,05 — pa3HOCTH MOKa3arenel IOCTOBEpHA
MEXIy MalMeHTaMUd CPEIHEro Bo3pacra U Ta-
[IUEHTaMU TIOXKUJIOTO BO3pacTa.

OTH JTaHHBIC CBUJICTEIHCTBYIOT O BBICO-
KOM pacrpoCTpaHEHHOCTH JISPECCUBHOTO CHH-
JpoMa Cpel TMAIMEeHTOB TMOXUIOr0 BO3pacTa,
MOTYYAIOIINX METUITMHCKYIO TIOMOIITb,
OKa3bIBAEMYIO0 Bpa4aMHU-KOCMETOJIOTaMH M Bpa-
YaMU-TJIACTHYECKUMH  XUPYpPraMu, MpUYeM C
yCyryOJIeHHEM CTETICHH 10 CPABHEHUIO C TaIH-
SHTaMH CPEJTHET0 BO3pacTa.

C mOMOIIBI0 KOPPEIAITMOHHOTO aHaJIH3a
HaM yJIaJIOCh BBISBTh, YTO Y MAI[EHTOB TOXKH-
JIOTO BO3pacTa JICHPECCUBHBIA CHHIPOM HMEIT
CTaTHCTUYCCKH 3HAYAMYIO CHJTbHYIO
MOJIOXKUTENBHYIO KOPPENSAIUOHHYIO CBSI3b  C
HEY/IOBJIETBOPEHHOCTHIO (POPMOI  OTHETHHBIX
gacter gmma (r=0,92; p<0,05) wu ¢
MPeXKIEBPEMEHHBIM ~ CTapeHHEM B BHUIE
MOPIINH, YBSJIaHUS KOKU U JIPYTUX BHEIIHUX
npusnakoB (r=0,90; p<0,05).

3akawouenne. Hamu ObUIO BBIIBJIEHO,
YTO MOTEPS ANTETUTA Y TAIUSHTOB IMOKHUIIOTO
BO3pacTa HMMENU CTAaTHCTUYECKU 3HAYUMYIO
CUJIBHYIO TIOJIOKUTEIBHYIO KOPPEISIIMOHHYIO
CBSI3b C HEYAOBIETBOPEHHOCTHIO (OPMOIA OT-
nenbHBIX yacted tena (r=+0,80, p<0,05), He-
YIOBJIETBOPUTENIbHAS MOOWIJIBHOCTh Y TMallu-
€HTOB TIOKHJIOTO BO3pacTa MMEIH CTaTHCTH-
YECKU 3HAYMMYIO CHIIBHYIO IMOJIOKHTEIHHYIO
KOPPENALIMOHHYI0 CBSI3b € OTEYHOCTBIO
(r=+0,78, p<0,05). Y mnanmeHToB CpeaHEro
BO3pacTa B CpeJHEM HMeJ MECTO HOpMaib-
HBIA CTAaTyC MUTAHUS, B TO BpeMsl KaK y IaIu-
€HTOB TMOXHJIOTO BO3pacTa B CPpEeAHEM HAMHU
OBbLT BBISIBIIGH (PEHOMEH HEJ0CTaTOYHOCTH
nutanus. CrenoBaTenbHO, HAMH TOIYYEHO,
YTO y TMAIMEHTOB IMOXHUJIOTO0 BO3pacTa OTMe-
Yanachk JOCTOBEpHAas 3aKOHOMEPHOCTh K CHU-
KCHUIO MOTHBAIIMM K THUTAHHUIO, YTO COMPO-
BOJKJIAJIOCh HU3KOH OIIEHKOH COCTOSHHS COO0-
CTBEHHOT'O 3JI0POBBSI U HEJOCTATOYHBIM CTa-
TYyCOM MHUTaHMUSI.

[Ipu mpoBeleHUU HCCICIOBAHUS HAMH
OBLIO BBISIBIEHO, YTO (PEHOMEH HEAOCTaTOuU-
HOCTH TUTAHHUS KaK MapaMeTp TepOHTOJIOTH-
YECKOIro cTaryca MMed JOCTOBEPHYIO MOJIO-
KUTCIBHYIO KOPPEJSAIUI0 C Pa3sBUTHEM [H-
HaneHuu (r=+0,82, p<0,05), To ecTb MbIIIEU-
HOM cj1a00CThI0 M He OBII CBA3aH C Maccou
MBIIIII, KOTOpasi TOCTOBEPHO HE U3MEHSIIACK.
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[Ipu npumenenuun tecra Crmideprepa-
XaHuHa HaMu ObUIO BBISIBJICHO, YTO y MAaIlu-
€HTOB CpEJHEr0 BO3pacTa B 3HAYUTENHHOM
CTEIIEHU BBIABIISETCA TPEBOXKHOCThH JIEFKOU
creneHu. Cienyer ocobo0 OTMETUTh, YTO CTe-
MEHb TPEBOKHOCTU Yy MALMEHTOB IOXHUJIOTO
BO3pacTa BO3pacTaeT U MMeeT HauOOJIbIIYIO
pacnpocTpaHEHHOCTh KaK YMEpEHHas.

[TonydyeHHble HaMU JaHHBIE TaKXKe IO-
Ka3ajau, 4TO HMMEETCS BBICOKas pachpocTpa-
HEHHOCTH JICTIPECCUBHOIO CHHApPOMA Cpeau
[AIMEHTOB IOKWJIOIO BO3pacTa, IOIydaro-
IIMX MEAMIMHCKYIO MOMOIIb, OKa3bIBAEMYIO
BpavyaMU-KOCMETOJIOraMu u BpavyaMu-
IUTACTUYECKUMU XUPYpraMu, MpHYeM C yCy-
ryOJICHHEM CTETICHH 110 CPAaBHEHHUIO C TaIlh-
€HTaMM CPEIHEr0 BO3pacTa.

C nmoMouIp0 KOppENIMOHHOTO aHAIM3a
HaM yJaloCh BBISIBUTH, YTO y MAIIMEHTOB TO-
KHUJIOTO BO3pacTa JIENPECCUBHBIA CHHIPOM
UMeEJl CTaTUCTUYECKH 3HAYUMYIO CUJIBHYIO TI0-
JIOKUTENBHYIO KOPPEJSIIMOHHYIO CBSI3b C HE-
YIIOBJICTBOPEHHOCTRIO  (POPMOI  OTJIENIBHBIX
yacrei ymna (r=0,92; p<0,05) u ¢ npexueBpe-
MEHHBIM CTapPEHHUEM B BHJIE MOPIIHUH, yBsIa-
HUS KOXHU U JPYrMX BHEUIHUX IPU3HAKOB

(r=0,90; p<0,05).
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