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RESISTANCE TO STRESS FACTORS AND STUDY OF YIELD
COMPONENTS IN PARENTAL FORMS AND SECOND-GENERATION
HYBRIDS OF RYE (S. SEGETALE) OF SHEKI ORIGIN

Rafieva G.G., Namazova C.T., Madzhidova G.S., Iskandarova A.A.
Ministry of Science and Education, Baku, e-mail: mxanim@gmail.com

The article presents the results of research on the resistance of two parental forms of rye of Shaki origin and
their second-generation hybrids to adverse environmental factors, as well as the study of yield components. One
of the parental forms, the white-spike form of S. segetale (Shaki), was evaluated as highly resistant to salinity
compared to drought based on changes in the amount of chlorophyll (a+b). Specifically, compared to the control, a
9% decrease was observed under drought stress, while a 12% increase was recorded under salt stress. In the other
parental form (red grain form S. segetale (Shaki), the amount of chlorophyll (a+b) decreased by 5% under drought
stress and by 12% under salt stress. Based on these results, this parental form was evaluated as drought-resistant
and moderately salt-resistant. In both second-generation hybrid forms derived from the above-mentioned parental
forms, the amount of chlorophyll (a+b) per unit leaf area was higher than in both parent forms. For example, in the
maternal white-spike S. segetale form, this indicator was 4.86 pg, while in the hybrid it reached 7.49 pg. In hybrid
form, this indicator was 8.09 pg, whereas in the maternal red-grain form of S. segetale form it was 5.65 pg. This
indicates that the inheritance of green plastids with special genetic potential in hybrid forms follows a codominant
pattern. Regarding yield components, the hybrid forms exhibited intermediate values compared to the parental forms
in terms of plant height, spike length, the number of spikelets per spike, and the weight of 1000 grains. The research
shows that the hybrid forms can be considered more productive than the parental forms in terms of plant height (155

cm, 157 cm), number of spikelets per spike, and 1000 grain weight (40.1 g, 39.3 g).

Keywords: rye, resilience, drought tolerance, salinity tolerance, thousand seed weight

Introduction

S. segetale (Zhuk.) (Sheki), known for its
seeds’ rich chemical composition, is an import-
ant agricultural crop. Its origin is traced to the
mountainous regions of Transcaucasia and ad-
jacent areas of Central Asia [1, p. 57-63]. Com-
pared to other crops, wheat demands less fer-
tile soil, adapts quickly to growing conditions,
and shows resistance to diseases. For these
reasons, rye is often used as a donor in breed-
ing programs aimed at developing new wheat
genotypes [2, p. 60-61].

The protein content in rye grains contains
higher levels of certain amino acids—such as ly-
sine, arginine, valine, and threonine-compared
to wheat proteins. However, both the quantity
and quality of protein in grains can vary due to
factors like climate, soil conditions, and culti-
vation practices [3, p.37-43].

As an outcrossing species, rye presents
challenges for producing genetically stable
pure lines, complicating its use in breeding and
genetic studies.

The aim of this study was to investigate
the stress tolerance (drought and salinity) and
yield components of two parental forms of S.
segetale (Sheki) and their two second-genera-
tion hybrid forms:

hybrid F2 (S. segetale Sheki —
— white spike x S. segetale red grain)

and hybrid F2 (S. segetale Sheki — red grain x
x §. segetale Sheki — white spike).

Materials and methods of research

Stress tolerance was assessed using various
diagnostic methods, including measurements
of total water content, leaf water retention ca-
pacity, and changes in chlorophyll (a+b) and
carotenoid contents under stress conditions
[4, p. 14-15].

Leaf water retention capacity refers to the
amount of water lost by the leaves after a cer-
tain period (4 hours) and is calculated based on
the initial leaf weight and the weight of water
lost after 4 hours. Genotypes that lose less wa-
ter are considered more tolerant.

The stress tolerance of the samples was
evaluated by the degree of changes in the green
pigment complex. For this purpose, leaf discs
were taken from leaves near the generative or-
gans. These were kept for 24 hours in control
(water) and experimental solutions containing
2% salt and 20 atm sucrose. After incubation,
the samples were removed from the solu-
tions, dried with filter paper, and transferred
into 96% ethanol. Over 4-5 days, the chang-
es in chlorophyll content were measured us-
ing a UV-3100 PC device at two wavelengths
(E665 and E649) to determine the degree of
stress depression.
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The stress depression level was calculated
by comparing the percentage changes in pig-
ment content (chlorophyll a and b) relative to
the control, allowing for assessment of the sam-
ples’ tolerance to stress factors. The smaller
the change in pigment content under stress, the
higher the sample’s stress tolerance [5, p.67].

Results of the research and discussions

Chloroplasts play a crucial role in pho-
tosynthesis by facilitating oxygen transport,
oxidative and photosynthetic phosphoryla-
tion, and overall metabolic processes within
the plant organism. Consequently, the impact
of abiotic stress factors on chlorophyll con-
tent directly affects the efficiency of photo-
synthesis. Adverse environmental conditions,
such as salinity and drought stress, not only
influence the physiological status of plants
but also significantly disrupt normal photo-
synthetic processes.

The studies have demonstrated that chlo-
rophyll content decreases in environments with
high chloride concentrations. The reduction of
chlorophyll under salinity and drought stress
results in diminished photosynthetic activity
[6, p. 23-25; 7, p. 118]. The results of the pre-
sent study are summarized in Table 1.

According to Table 1, the total water con-
tent in the leaves of the studied samples ranged
between 61% and 65%. Water retention capac-
ity was measured at 38% and 34% in the paren-
tal forms, whereas in the hybrids it was slightly
lower, at 32% and 31%, respectively. Litera-
ture sources indicate that genotypes exhibiting
greater drought tolerance generally lose less
water, suggesting that the hybrid forms may
possess enhanced stress tolerance compared to
their parental counterparts.

Evaluation of pigment system alterations
under drought and salinity stress provides a
diagnostic basis for assessing tolerance levels.
The data presented in Table 1 indicate that salt
and drought stress had a notable impact on the
pigment systems of the examined samples. In
certain instances, chlorophyll (at+b) content
increased relative to the control, whereas in
others a decline was observed. In the white-
spike form of S. segetale (Sheki origin), chlo-
rophyll (a+b) content measured 4.86 pg under
control conditions, increasing to 5.45 pg under
salt stress. The chlorophyll depression indices
were 91% under drought and 112% under sa-
linity stress, indicating that this parental form
exhibits considerable drought tolerance and
high salinity tolerance.

In contrast, the other parental form exhib-
ited a 5% decrease in chlorophyll (a+b) content
under drought stress (depression index 95%)
and a 12% decrease under salt stress, which
corresponds to drought tolerance and moderate
salinity tolerance.

Carotenoid content remained unchanged
under drought conditions but increased under
salinity stress, suggesting their role in mitigat-
ing oxidative damage and providing protection
under stress conditions.

Second-generation hybrid forms derived
from these parental lines exhibited higher
chlorophyll (at+b) content per unit leaf area
than either parental. Specifically, the white-
spike parental form had a chlorophyll con-
tent of 4.86 pg, whereas the hybrid displayed
7.49 pg. Similarly, the hybrid derived from
the red-spike form showed 8.09 pg compared
to 5.65 ng in the parental line. These results
indicate a codominant inheritance pattern of
chloroplast-related traits in the hybrids.

Table 1

Effect of Salinity and Drought Stress on Chlorophyll Content

. _ 2 | Chl hyll (a+b Unit .
:2 g S . % Or%’ea% A(rza ()ng ML Carotenoids (ng)
on B =1 8 =) —_ ) —_ -
= Sample Name 5| 82 = b = 2
E P sZ| 58| £ 2 = | £ 2|
5 S8 < 5 S = S e =
n o o O a o) O a o)
1 S. segelale (Sheki origin, | g1 | 38 | 486 | 443 | 545 | 058|039 |0.26
white spikelet)
2 S. segetale (Sheki origin, | ¢ | 34 | 565 | 535 | 500 |057 0,56 0,64
red grain)
Hybrid F2 ('S. segetale
3 Sheki — white spike x S. 64 32 7,49 7,38 7,09 | 0,76 | 0,70 | 0,81
segetale red grain)
Hybrid F2 ('S. segetale
4 Sheki — red grain x S. seg- | 65 31 8,09 7,87 0,70 | 0,76 | 0,73
etale Sheki — white spike )
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Hybrid F2 (S. segetale Sheki — red spike x S.
segetale Sheki — white spike

Hybrid F2 (S. segetale white spikelet x S.
segetale Sheki red spikelet)

S. segetale (Sheki origin, red spikelet)

S. segetale (Sheki origin, white spikelet)

0 20 40 60 80 100 120
m Salinity m Drought
Fig. 1. Percentage of Depression Degree under Drought and Salinity Stress
Table 2
Productivity traits of S. Segetale parental forms of Sheki origin
and their derived second-generation hybrids
Sample Name Spike Number Number
Length of Spikelets of Grains g)goﬁf?d)s
1000-Grain Weight (g) | (cm) per Spike (pc) | per Spike gntig
S. segetale (Sheki origin, white spikelet) 17,9 37,89 70,0 38,7
S. segetale (Sheki origin, red grainlet) 19,1 39,2 77,8 452
Hybrid F2 (S. segetale white spikelet x
S. segetale Sheki red grainlet) 19,0 52.4 83,8 40,1
Hybrid F2 (S. segetale red grainlet x
S. segetale Sheki white spikelet) 18,1 48,8 83,8 39,3

During the flowering phase, water regime
parameters and stress-induced changes in chloro-
phyll (at+b) and carotenoid content were evalu-
ated in four S. segetale (Sheki) samples and their
hybrids following 24 hours of exposure to stress.

In the second-generation hybrid of S. seg-
etale (Sheki) white-spike x S. segetale (Sheki)
red-spike, the content of chlorophyll (a+b) de-
creased by 1% under drought stress and by 5%
under saline conditions. The chlorophyll (a+b)
depression indices were 99% under drought
and 95% under salinity stress, indicating that
this hybrid exhibits tolerance to both drought
and salinity. No significant changes were ob-
served in the carotenoid content of the hybrids
under these stress conditions.

The second studied hybrid, S. segetale
(Sheki) red-spike x S. segetale (Sheki) white-
spike, exhibited a decrease in chlorophyll (a+b)
content of 3% under drought stress and 13%
under saline conditions. Based on these results,
the F2 hybrid (S. segetale Sheki red-spike x S.
segetale Sheki white-spike) can be character-

ized as drought-tolerant and moderately tol-
erant to salinity. In terms of stress tolerance,
this hybrid resembles its maternal parental,
suggesting that the trait of stress resistance is
predominantly inherited through the maternal
lineage. Table 2 presents the productivity pa-
rameters of the parental and hybrid forms.

While the plant height in the parental forms
measured 175 cm and 172 cm, the correspond-
ing values in the hybrid forms were reduced to
155 cm and 157 cm, respectively (Fig. 2). Ad-
ditionally, the hybrids exhibited distinct differ-
ences from the parental lines in terms of spike
length, the number of spikelets per spike, and
the weight of 1000 grains.

The spike length in both hybrids is com-
parable to that of the red-spiked parental form.
The number of spikelets per spike in the hy-
brids exceeds that of both parental forms. Spe-
cifically, while the thousand-kernel weight
in the parental forms was 38.7 g and 45.2 g,
respectively, in the hybrid forms it ranged be-
tween 40.1 g and 39.3 g.
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M S. segetale (Sheki origin, white spikelet)
m S. segetale (Sheki origin, red spikelet)

1 Hybrid F2 (S. segetale white spikelet x S.
segetale Sheki red spikelet)
Hybrid F2 (S. segetale red spikelet x S.
segetale Sheki white spikelet)

Fig. 2. Plant height in parental forms (cm)

Based on their productive traits—including
plant height, number of spikelets per spike,
and thousand-kernel weight—the hybrid forms
do not significantly differ from the parental
forms and can be considered more economi-
cally advantageous.

Conclusion

The conducted research showed that second-
generation hybrids obtained from the crossing of
Secale segetale parental forms of Sheki origin
demonstrated comparatively superior resistance
to abiotic stress factors—especially drought and
salinity. The observed increase in photosynthet-
ic pigments, particularly chlorophyll (a+b) and
carotenoids, proved that these hybrids possess
stronger adaptation and defense mechanisms.
Compared to the parental forms, the hybrid
forms also exhibited a higher water retention
capacity, indicating their more effective mainte-
nance of osmotic balance in leaf tissues.

It is noteworthy that the white-spike paren-
tal form showed high resistance to salt stress,
while the red-spike form demonstrated more
stable results against drought. The resulting
F2 hybrids combined these traits, forming bal-
anced resistance to both stress factors. This can
be evaluated as an indicator of genetically su-
perior dominant and codominant inheritance.

Agronomic traits—plant height, spike
length, number of spikelets per spike, and thou-
sand-kernel weight—also confirmed that the hy-
brids are promising genotypes for selection.
Their relatively shorter stature compared to the
parentals is characterized by a more favorable
and compact morphological structure from an
agricultural perspective. The high number of
spikelets per spike and thousand-kernel weight
are important for improving productivity.

The study results also showed that resist-
ance traits, particularly the high activity trans-
mission of green plastids to the progeny, are

mainly realized through the maternal line. This
fact can be considered a significant genetic in-
dicator for the proper selection of donor paren-
tals in breeding programs. The dominant or co-
dominant nature of resistance forms a basis for
developing new stress-resistant rye genotypes
in the future.

In conclusion, second-generation hybrids
derived from S. segetale forms of Sheki origin
can be regarded as highly promising material
for selection in terms of both resistance and
productivity. Their genetic and physiological
advantages create opportunities for effective
use in future research and breeding programs.
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PLANT-BASED PRODUCTS IN THERAPEUTIC
AND PREVENTIVE NUTRITION

Shetty H.M.M., Simonova V.G.
Orel State University named after 1.S Turgenev, Orel, e-mail: segeja36@mail.ru

With the increase in prevalence of major health concerns and never ending list of expensive treatment
plans, a change as simple as implementing a healthier diet could come a long way. This review provides a com-
prehensive analysis of how plant based dietary patterns could significantly improve our lifestyle by mitigating
the risks of T2DM, CVD and obesity.This will be done by focusing on the therapeutic and preventive benefits of
implementing this type of diet. The article will also address the commonly associated concerns with a complete
plant based diet such as quality of protein and sufficiency, iron & Vitamin B12 deficiencies. Plant — based diet
are known to be abundant in Vitamins (Vitamin A, Vitamin C, folate, thiamin, riboflavin), Dietary fibers, Minerals
(Potassium, Iron, Magnesium ) and also are rich in antioxidants, phytochemicals and anti-inflammatory com-
pounds. Vitamin C and dietary fibers could help treat obesity by regulating lipogenesis and inducing the feeling
of satiety. The review concludes by putting forth data proving the significant benefits of this diet in reducing key
inflammatory biomarkers such as CRP (C -Reactive Protein), reducing the risk of T2DM by regulating key meta-
bolic reactions such as proteolysis, glucotoxicity, glycosylation, lipotoxicity, dyslipidemia & insulin resistance &
also aids in establishing a better lipid profile.

Keywords: type 2 diabetes mellitus (T2DM), cardiovascular diseases (CVD), obesity, plant-based diet, nutrition,

butyrate, phytochemicals

Introduction

Diabetes, Cardiovascular diseases and
Obesity are among the most common and
widespread pathologies. Even though CVD
and diabetes can be influenced by genetic pre-
disposition, unhealthy diets can play a signifi-
cant role in the progression & manifestation
of these diseases. But it is important to note
the interrelation between these pathologies,
Obesity could lead to increased insulin resist-
ance, dyslipidemia & inflammations, which
leads to an increase in blood glucose levels
damaging the blood vessels which in turn
leads to manifestation of Diabetes and CVD.
Hence focusing on ways to reduce inflamma-
tion, insulin resistance and other commonly
observed symptoms serves as the key to pro-
viding the best possible treatment.

There are multiple different kinds and
variations of plant-based diets. Vegan diet —
Which focuses mainly on food derived from
plants with complete exclusion of animal based
products and dairy. Vegetarianism — This type
of diet focuses mainly on plant based products
but can also include dairy products. Mediter-
ranean diet — Focuses mainly on plant-based
foods such as seeds, vegetables, fruits, olive
oil for a good source of healthy fats, it also
allows minimal consumption of diary,egg &
fish. While these are the more widely known
types of plant-based dietary patterns, there
are other variants too with a specific goal in
mind such as EAT-Lancet diet — focusing on

establishing a healthy diet and also ensuring
sustainability for the planet, DASH (Diet Ap-
proach to Stop Hypertension) — Focusing on
providing a dietary plan well suited for heart
health and reducing blood pressure. Several
dietary indexes are also commonly used in lit-
eratures to signify the health benefits of these
dietary patterns such as — PDI (Plant Based
Diet Index), hPDI (Healthy Plant-based
Diet Index), uPDI (Unhealthy Plant based
Diet Index).

In a study determining the risk off all case
mortality & CVD in case of uPDI, hPDI &
PDI, uPDI were associated with higher RR
(>1) indicating a higher risk of all case mor-
tality & CVD in comparison to PDI & uPDI
[1]. The same results were observed in case of
Diabetes [2].

Figure shows a graph indicating the re-
lationship between PDI, hPDI & uPDI with
respect to risk of mortality measured by HR
(Hazard ratio) (HR &RR were used syn-
onymously in the article of reference [1,2].
HR(RR) — >1 (indicates a higher risk), <1 (in-
dicates a reduced risk).

This review will focus on the therapeutic
benefits of adopting a plant based diet by fo-
cusing on plant based food derivatives such
as butyrate and phytochemicals (flavonoids,
phenolics and saponins). Followed by pre-
ventive benefits of plant based diet in case
of Diabetes, Cardiovascular Diseases and
Obesity.
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PDI

hPDI

m All cause mortality risk  m CVD mortality ® Diabetes

uPDI

The relationship between PDI, hPDI & uPDI with respect to risk
of mortality measured by HR (Hazard ratio)

Purpose of the research. The objective
of this research aims at providing a com-
prehensive overview on the health benefits
of plant — based diets in optimizing health.
This will be done by defining the therapeu-
tic effects of plant based diet and Its role in
preventing major health care risks including
Type 2 Diabetes Mellitus and cardiovascu-
lar pathologies.

Materials and methods of research

This comprehensive overview includes
data collected from recently published articles
since 2025. The search included cross-section-
al studies, longitudinal & systematic reviews
to ensure robust data collection and these data
were filtered for their relevancy to the core
concept of this paper — plant based diet. The
articles are filtered using advanced boolean
operations — (“plant-based diet” OR vegan OR
vegetarian OR “Mediterranean diet”) AND
(“cardiovascular disease” OR “Type 2 Diabetes
Mellitus”) AND (prevention OR risk OR im-
pact). The articles are sourced from PubMed,
Google Scholar & CORE.

Results of the research and discussions

Therapeutic effects of plant-based
food consumption
Flavonoids, Saponins, and Phenolics:
The Core of Plant-Based Diets

Plant-based dietary patterns are well know
for their abundance in major micronutrients
such as magnesium, potassium, iron, vitamin
C, E and folate. Furthermore, there is another
group of nutrients that have shown significant

health benefits — Phytochemicals. Flavonoids,
Saponins and Phenolics are naturally occurring
phytochemicals.

In a research paper on Mulberry leaf ex-
tract and its role in management of diabetes
[3].Mulberry leaf is a rich source of bioactive
flavonoids — It was observed that it regulates
glucose-lipid metabolism and terminal ami-
no-acid pathways, which plays a key role in
the management of diabetes. Dietary flavo-
noids are found in herbs, chocolates, vegeta-
bles, fruits and plants. Diosmin [4] — A flavo-
noid shown to exhibit anti-diabetic properties,
it does so by reducing the levels of HbAlc
(glycosylated haemoglobin), it increases the
amount of key enzymes regulating glyco-
lysis — Hexokinases and glucose-6 phosphate
dehydrogenases, Increasing activities of glu-
tathione peroxidases — which has a key role in
reduction of hydrogen peroxide hence reduc-
ing oxidative damage. Fisetin [4] is a flavo-
noid abundantly found in cucumber, onions,
grape and apples shown to have anti-diabetic
effects by inhibiting gluconeogenesis, glyco-
gen breakdown and reduce the levels of gly-
cosylated haemoglobin. Flavonoids such as
Quercetin & Cyanidin [4] exhibit anti-oxidant
properties by increasing levels of anti-oxidant
enzymes and improving anti-oxidant status
respectively. Chrysin [4] can reduce lipid
peroxidation commonly observed due to in-
creased ROS secretion during hyperglycemia.

Studies have shown usage of Ericaceae
derived phenolic compounds [5] to have anti-
diabetic properties. Plants from this family
have been observed to contain wide variety
of vitamins, sugars, pectin and also phenolic
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compounds. Exclusive compounds such as
grayanane diterpenes exhibit anti-inflamma-
tory, analgesic and protein tyrosine phos-
phatase 1B inhibitory activities [5]. Addition-
al they also exhibit potent alpha glucosidase
inhibitory effect which aids in slowing down
the digestion of carbohydrates hence reducing
the instances of postprandial glucose spikes.
Gaultheria and Vaccinium vitis-idaea are
abundant in proanthocyanidins and catechins,
Inhibit dipeptidyl peptidase-4(DPP-4) which
inhibits incretin hormones like GLP-1 [5].
This action improves insulin secretion and
hence control glucose levels. Antioxidant
properties from extracts of Ericaceae family
are mainly due to its ability to scavenge ex-
cess ROS (Reactive Oxygen Species) and re-
duces inflammation.

Butyrate Production
and its Therapeutic Effects

Plant-based diet are abundant in dietary
fibers and the primary product of metabolism
of fibers are Short-chain fatty acids (SCFAs),
such as Butyrate. Butyrate has a crucial func-
tion in plaque stability and reducing inflam-
mation. The precise mechanism by which it
performs this function, is mainly through
modulating G Protein coupled receptors
(GPCR), peroxisome proliferator -activated
receptors (PPARs) and histone deacetylases
(HDAC:S) [6]. Butyrate is the preferred fuel
for colon cells and are absorbed through
MCT-1 (Monocarboxylate transporter 1) &
SMCT1(Sodium Monocarboxylate Transport-
er 1) proteins into the endothelial cells. Here
it not only serves as a source of energy but
also exhibits a immune function. It is then ab-
sorbed into the systemic circulation through
portal vein where it performs anti-inflamma-
tory, anti-oxidant and glucose-lipid metabo-
lism regulatory functions. The mechanism
through which butyrate performs anti-oxidant
function is through inhibition of HDACS,
which exposes the DNA to be readily used by
the cell. This also allows the NRF2 pathway
to work more effectively and activate anti-
oxidant genes against the ROS. Butyrates can
also regulate PPAR (peroxisome prolifera-
tor -activated receptors) which are involved
in metabolic regulation mainly through im-
proving usage of insulin, fat storage and fat
metabolism. Lower abundance of butyrate
producing bacteria are often observed in hy-
pertensive patients. Additionally in a clinical
trial, Mean arterial pressure was observed to
be significantly reduced in mice when butyric
acid along with angiotensin 2 was given [6].

Plant-based Diet and its Regulation
of Basic Metabolic Processes

PBD are often prescribed for a diabetic
patient, mainly due to its low glycemic index.
The reason for this lies behind its abundance in
dietary fibres and resistant starch content. They
help slow down carbohydrate absorption hence
preventing postprandial glucose spikes. Addi-
tionally they also play a key role in lipid me-
tabolism since they are good source of healthy
unsaturated fats derived from nuts, seeds and
oils. This helps to increase the levels of healthy
cholesterol (HDL) and lower bad cholesterol
(LDL) and triglycerides. Hence it also helps in
reducing the levels atherosclerotic lipoproteins
reducing inflammation and improve plaque
stability. Plant-based diet also exhibit an anti-
oxidative effect due to presence of phytochem-
icals and antioxidants. This helps in reducing
the accumulation ROS (Reactive oxygen spe-
cies) which could otherwise lead to lipid per-
oxidation. Higher adherence to plant-based diet
could prevent chronic hyperglycemia, hence
preventing the excessive accumulation AGEs
(advanced glycation end-products) on the RBC
membrane mainly due to increased glycosyla-
tion. The increased glycosylation results in the
RBC cell membrane becoming more rigid pre-
venting its normal functioning [7].

Plant based foods for preventive nutrition

The 10 studies included below in Table
helps in establishing the relation between plant-
based diet and its effects on obesity, weight
management, cardiovascular pathologies and
diabetes. This list includes systematic reviews,
longitudinal reviews, cohort and cross-section-
al studies, case studies and meta-analyses.

The main findings from this table indicates
the possible benefits of plant-based diets in re-
ducing the risk of T2DM, CVD and Obesity,
and also helps in improving the gut microbi-
ome. Additionally it aids in reducing inflam-
mation and oxidative stress and improve en-
dothelial function of blood vessels.

Plant Based Diet (PBD) and its interactions
with the genetic components
of cardiovascular diseases

Individuals who are genetically pre-dis-
posed to cardiovascular diseases could benefit
from switching towards a plant based diet. PBD
could lower the classical biomarkers observed
during cardiovascular diseases. Moreover it
can reduce the risk factors associated with the
gene CAV-1 & MC4R which are involved in
fat distribution and energy balance.
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Significance of Plant-based Diet
in Mitigating Cardiovascular Disease t
hrough Gut Microbiome Modulations
(The Gut-Heart Axis)

Plant based diet and Mediterranean diets
have shown promising effects in modulating
the gut microbiome by providing a rich source
of Resistance starch and Dietary fibers. These
help in proliferation of butyrate producing
Faecalibacterium prausnitzii & Roseburia
species. Butyrate is crucial short chain fatty
acid (SCFA), prominently produced by Fae-
calibacterium prausnitzii. Reduced produc-
tion of butyrate and lower count of Faecali-
bacterium prausnitzii has been observed in
Hypertensive patients.Butyrate plays a impor-
tant role in enhancing the plaque stability and
decreasing the adherence pro-inflammatory
macrophages [14].

Roseburia associated butyrate production
could also reduce the size of the plaque with-
out impacting the cholesterol and triglyceride
levels. Butyrate also plays a key role in reduc-
ing cholesterol levels by stimulating produc-
tion of lipo-protein apoA-IV, hence facilitating
reverse — cholesterol transport. Additionally
Roseburia can also activate fatty acid oxida-
tion and inhibit lipolysis, hence reducing the
amount of lipid plasma levels.

Role of Plant based diet in reducing
key inflammatory biomarkers

Inflammation have been associated with
both the Type 2 Diabetes and Cardiovascular
diseases making it a significant concern.CRP
is normally produced by liver, but inflamma-
tory diseases and trauma can also trigger an
increase in CRP levels. Normally CRP levels
remain constant since they are not influenced
by the quantity of food or time of consump-
tion. Diet prioritizing higher intake of Vitamin
C, carotenoids, vegetables and fruits have been
associated with lower levels of circulating
hsCRP (high-sensitivity C-reactive protein).
However in another study [17] deducing the
possible relationship between PBD, CRP lev-
els and inflammation, reduced hs-CRP levels
associated with reduced inflammation was
shown to not be the only key benefit of PBD
in having a higher health-related quality of life
(HRQoL).

Reasons for prevalence of plant-based
dietary patterns in treatment of diabetes

Evidence suggest PBD plays a crucial role
in reducing inflammation, oxidative stress and
metabolic dysfunctions, which are commonly

associated with chronic diseases such as dia-
betes.Additionally, higher adherence to a hPDI
diet has been associated with improved insu-
lin sensitivity and reduced instances of insu-
lin resistance. Moreover its helps in stabiliz-
ing blood glucose levels, indicated by lower
HbA1C levels. It is able to do so due to the high
fiber content, which slows down glucose ab-
sorption hence preventing blood sugar spikes.
These benefits are more commonly observed in
plant based diets that follow a lower carbohy-
drate consumption. Risk of getting diabetes is
reduced by up to 34% [8] in individuals fol-
lowing a well planned plant-based diet.

Role in obesity treatment

In addition to anti-inflammatory effects
with respect to T2DM & CVD, Plant Based
Diet has also shown promising results in com-
bating obesity. A well optimized plant based
diet consisting of whole foods when followed
with strict adherence can significantly reduce
fat mass and also prevent weight gain [18].
Participants with higher adherence to a uPDI
(unhealthy Plant Based Diet) have shown to be
at higher risk for abdominal obesity, about 16-
24 % [16]. Nut consumption has been associat-
ed with Lower HbAlc (glycated haemoglobin
indicating blood glucose levels), total choles-
terol and LDL-c, Fruit have shown to lower the
Total Cholesterol, LDL-¢c & Diastolic blood
pressure [16]. Vegetables with higher dietary
fibers have been shown to decrease Diastolic
blood pressure, triglyceride levels and increase
HDL-c levels. A higher hPDI has shown to sig-
nificantly reduce risk of hypertension. Lower
consumption of potassium, iron, vitamin C,
folate, beta-carotene, and dietary fiber can dis-
rupt the general mechanisms of Adiposity.It
has been observed that — Vitamin C plays a role
in reducing obesity by regulating lipogenesis.
It works so by suppressing the genes involved
in the lipogenesis and also by preventing the
enlargement of visceral fat cells. Additionally,
Dietary Folate deficiency can also increase lep-
tin production & Lipid accumulation.

Dietary Fiber consumption have also
shown to reduce instances of obesity, possibly
due to increased satiety, effect on the gut mi-
crobiome and also gut hormones.

Conclusions

The benefits of plant-based diets in thera-
peutic and preventive treatment are promising.
Higher adherence to a healthy plant-based diet
with proper supplementation of all the essen-
tial vitamins, minerals and macronutrients can
help treat and prevent Diabetes, CVD & Obe-
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sity by reducing insulin resistance, LDL and
Total cholesterol levels, Triglycerides, Hyper-
glycemia, HbA1c (glycated haemoglobin) lev-
els, endothelial dysfunction,inflammation and
oxidative stress.

Plant based diet have also been linked to
better gut microbiome, which improves car-
diovascular functioning by reducing inflam-
mations, oxidative stress and increasing the
amount of butyrate producing bacteria’s. Hence
establishing a crucial link between the gut mi-
crobiome and the heart — The Gut-Heart Axis.

However, further research could be benefi-
cial to fully understand the underlying mecha-
nism of these benefits and expand our under-
standing of plant based dietary intervention.
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MN3YYEHUE NATO®U3NOJOI'MU HEBPOTHUYECKHUX PACCTPONICTB
C IoOoMOmbIO METOJA HEUPOOHEPI'OKAPTUPOBAHUA

Ioasuruna B.C., ABepuna E.U., 'pedennuxona U.B., MakeeBa A.B.

Boponeoicckuii 2ocyoapemeennulii meduyunckuil ynusepcumem umenu H.H. Bypoetxko,
Boponeoic, e-mail: podviginav@bk.ru

HccnenoBanne MeTaboam3Ma MO3ra MpH TPEBOKHO-IETIPECCUBHBIX PACCTPOMCTBAX aKTyallbHO, TaK KaK 3TN
HapyIICHUS [ICHXUKU CTAHOBATCSA Bece O0Iee pacpoCTPaHCHHBIMH B COBpPEMEHHOM obmecTBe. MeTabonuueckue
M3MEHCHUS], BIHUAIONINE HA HACTPOCHHE, MOTYT CITY)KUTh BXXHBIMHM MapKepamMu Npu aAuarHoctuke. Mcmomb3osa-
HHE METOI0B U3MEPCHHUS ITOCTOSHHOTO MOTEHIMAIa IPH HEHPOIHEPTrOKapTUPOBAHHUH TIPEJICTABIACT COOOI Bak-
HBII IIar BIepea B HEHPOICUXOIOTHH M KIMHUYECKOU mpakTHke. Llens MccienoBaHus: H3YyIHTh 0COOCHHOCTU
MaToreHes3a PacCcTPOICTB TPEBOKHO-ACHPECCUBHOTO CIIEKTPa C HCIIOIb30BaHHEM HEHMHBA3HBHOTO METOJA PErHu-
CTpaIMU yPOBHS MOCTOSHHOTO TOTEHNIHaNa. B mccnenoBanun npunsiy yyactue 61 genosek (20 MyX4uH), miep-
BHUYHO TIOCETHBIINE BOpOHEKCKHUI ICHXOHEBPOIOTHUCCKUI qucnancep. Jis onpeneneHus HCXOIHOTO YPOBHS
MICUXOJIOTHYECKON CHMIITOMAaTHKH MPUMEHSJINCH LIKAJIBI TPEBOTH 1 Aenpeccun beka, st OleHKH HeproooMeHa
B FOJIOBHOM MO3T'€ HCIIOJIB30BAJICS METO HeliposHeprokapTupoBanus. CHopMHpoBaHO 2 TPYIITHI: KOHTPOIbHAS —
30 genoBex 0e3 pacCTPOMCTB ICUXHUKH, OCHOBHAS Ipynma — 31 4eloBeK O CMEIIaHHBIM TPEBOXKHO-ICIIPECCHB-
HBIMH pacctpoiicTBamu. [Ipy cpaBHEHHH JBYX IPYIIT UCHBITYEMbIX YCTAHOBICHO, YTO MPU HEBPOTUYECKUX pac-
CTPOMCTBAX MPOMCXOJANT BO3PACTAHHE YPOBHS MOCTOSHHOTO MOTEHIMANIAa MO3Ta, YTO TOBOPHUT O HAXOXIACHUH TO-
JIOBHOTO MO3Ta B YCIOBHSX OKHCIHTEIBHOTO cTpecca. IIponomkuTensHoe BO3AeHCTBHE OKHCIUTEIBHOTO CTpec-
ca OTPHUIIATEIBHO CKA3bIBACTCS HA HEHPOIJIACTUYHOCTH U CHOCOOHOCTH K BOCCTAHOBJICHUIO HEHPOHHBIX CETEH.
Takum 00pa3oM, TOBBIIICHHE MOCTOSHHOTO MOTEHIMAa MO3Ta IPU NMPOBEACHUHM HEHPOIHEProKapTHPOBAHUS
HaNpsMYyIO KOPpEeIHpyeT ¢ KIMHHYECKUMH HPOSBICHUSIMH HEBPO30B U TPEBOXKHBIX PACCTPONCTB, UTO CO3LAET
OCHOBBI IJIs1 CO3JIaHUsI HOBBIX MTOJXO/O0B K TEPAuy 1 MpoQHIaKTHKE.

KuroueBrble ciioBa: TpeBora, 1enpeccusi, ypoBeHb InOCTOSAHHBIX NNOTCHIIUAJIOB, BHCPI‘OOGM(’,H, nmaToreHes

STUDYING THE PATHOPHYSIOLOGY OF NEUROTIC DISORDERS
USING THE NEUROENERGY MAPPING METHOD

Podvigina V.S., Averina E.L., Grebennikova I.V., Makeeva A.V.

Voronezh State Medical University named after N.N. Burdenko,
Voronezh, e-mail: podviginav@bk.ru

Research into brain metabolism in anxiety-depressive disorders is relevant, as these mental disorders are becom-
ing increasingly common in modern society. Metabolic changes that affect mood can serve as important diagnostic
markers. The use of direct current potential measurements in neuroenergy mapping represents an important advance
in neuropsychology and clinical practice. Objective: To study the pathogenesis of anxiety-depressive disorders using
a noninvasive method for recording DCP levels. The study involved 61 individuals (20 men) visiting the Voronezh
Psychoneurological Dispensary for the first time. The Beck Anxiety and Depression Inventory was used to deter-
mine baseline psychological symptoms, and neuroenergy mapping was used to assess energy metabolism in the brain.
Two groups were formed: a control group of 30 individuals without mental disorders, and a study group of 31 indi-
viduals with mixed anxiety-depressive disorders. A comparison of the two groups of subjects revealed that neurotic
disorders are associated with an increase in the level of the brain’s constant potential, indicating oxidative stress. Pro-
longed exposure to oxidative stress negatively impacts neuroplasticity and the ability of neural networks to regenerate.
Thus, an increase in the brain’s constant potential during neuroenergy mapping directly correlates with the clinical
manifestations of neuroses and anxiety disorders, paving the way for new approaches to treatment and prevention.

Keywords: anxiety, depression, level of constant potentials, energy exchange, pathogenesis

BBenenune

B nHamie BpeMsi omHMMHU U3 Hamboyiee va-
CTO BCTPEUAIOIINXCS HEBPOTUYECKHX 3adoie-
BaHUM  SBIISIFOTCS TPEBOXKHO-ACIIPECCCUBHBIC
paccrpoiictea (T/IP). B cBsi3u ¢ yBennueHuem
PacpOCTPaHEHHOCTH W YXY/IICHUS KayecTBa
JKU3HU JIIOJIEH JaHHBIE TATOJOTHH TPeOyIOT

Ooree >PPeKTUBHOTO TOAXO/Ma K AMArHOCTH-
ke ¥ JiedeHunto [1, c.1; 2, c.e551]. ITo omenkam,
6omee 300 MAIITHOHOB YEJIOBEK BO BCEM MHpE
(4,05% HaceneHust Mupa) CTPAIAIOT OT TPEBOXK-
HoctH [3, c.1], a oxomno 280 mummroHoB (3,8%
HACceJeHHsI) — OT JICTIPECCHBHBIX PACCTPOWCTB
[4]. BO3 npornosupyer 3HaYUTENBHBIH pPOCT
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pactpocTpaHEHHOCTH 3TUX PACCTPOWCTB, MPHU-
yéM k 2030 rozy nenpeccuBHbIE pacCTPONCTBA,
[0 TIPOTHO3aM, CTaHyT OJHUM U3 CaMbIX pac-
MPOCTPaHEHHBIX BUAOB PACCTPOUCTB [4].

Cpenn MHOXecTBa (DaKTOPOB, CIIOCO0-
CTBYIOIINX DPa3BUTHIO TPEBOXKHBIX W JETpEC-
CUBHBIX COCTOSIHUH, BBIJICINSIOT Kak OWOJI0-
THYECKUE, TaK U TICUXOJOTMYECKHE aCIEKTHI.
Buonornyeckue mpUYMHBI BKIOYAOT B CEOs
TeHETUYECKYIO0 TMPEIPacIolOKEeHHOCTh, KOTa
HACJIEJICTBEHHbIE OCOOCHHOCTH MOTYT ITOBBI-
1aTh BEPOSITHOCTh BOZHUKHOBEHHSI TAKUX Pac-
ctpoiictB. Kpome Toro, BaxkHast poJib OTBOIUT-
Csl HAapyLICHUIO OMOXMMHYECKHX MPOIECCOB
B TOJOBHOM MO3re, Hampumep, AucOaiaHcy
HEHPOTPAHCMHUTTEPOB, TAKUX KaK CEPOTOHUH
1 10(haMuH, KOTOPbIE YHaCTBYIOT B PETYIISAIIUN
HacCTPOEHHUS W SMOIHMOHAIBFHOTO COCTOSHUS.
KittoueBbIM (haKTOpOM BBICTYTIAIOT U CTPECCO-
BbIC CUTYallUH, C KOTOPHIMH YEJIOBEK CTaJIKHU-
BaeTCs B IIOBCEIHEBHOM KU3HU — IOCTOSHHOE
HanpsDKeHHe, XPOHUYECKUH CTPECC W TPaBMBI
MOTYT 3HAYUTENFHO YCYTyONsATh JIHHAMH-
Ky pa3BUTHS TPEBOXKHBIX W JCTPECCHUBHBIX
paccTpouCTB.

He MeHee 3HaYMMBIM SIBIISICTCS BIIMSTHHE
COLMAJILHOM cpeapl: AaBlieHWEe Ha padore,
KOH(UIUKTBl B MEXIUYHOCTHBIX OTHOIICHU-
sIX, a Takke (UHAHCOBBIE TPYAHOCTH CO3J1a-
IOT JIOTIOJHUTENbHbIE HCTOYHHKH CTpecca,
CIOCOOCTBYS COXPAaHEHUIO WIH YCHICHHIO
CUMIITOMOB TpPEBOTH M Jenpeccuu. Biau-
MoOJIelicTBHE 3TUX (DAKTOPOB 3a4acCTYH TMpPHU-
BOJHUT K CJIOXHOW KapTWUHE, TMPH KOTOPOi
OMOJOTHYECKHE YSA3BUMOCTH  COYETAIOTCS
C HeOJarompUATHBIMU >KMU3HEHHBIMH 00CTO-
SITETILCTBAMHU, TOJJICPKUBAsT YCTOWYHBOCTh
1 NMPOTpecCcHpOBaHUE MCUXOIMOLNOHAIBHBIX
HapymieHuil. [loHMMaHWE KOMILJIEKCHOCTH
ATUX MPHUYUH TO3BOJIsIeT Oosiee 3PPEKTUBHO
pa3pabarpiBaTh CTpaTeruyd  MPOGUIAKTHKH
1 JICUCHUS JaHHBIX COCTOSTHAM [1].

Merabonndyeckiue HW3MEHEHHUs, a WMEHHO
HapylleHuss B 0OMEHE HEeWpOTPaHCMUTTEPOB,
BIUSIONIMX HAa HACTPOCHHE, MOTYT CIIy)KUTh
B2XHBIMU MapKepaMmH TP JUArHOCTUKE JaH-
HBIX cOCTOsiHUH [5]. lJig 3TOro MCHOJB3YIOT
MeTon Heliposueprokaptupoanus (HOK), ko-
TOPBIH MO3BOJISIET U3yYaTh aKTHUBHOCTh MO3Ta
1 DHEpPreTHYecKUe MPOILECChl, MPOUCXOASIIINE
B HEM, YTO MIOMOTAeT MOHATh OMOXUMUYECKUE
u ¢usnonornvyeckue ocHossl J[CP [6]. HOK
OIIEHWBAaeT WHTEHCHBHOCTH IIepeOpaTBHOTO
SHEPTEeTHYCCKOTO OOMEHa Oraromaps aHalInu3y
roKa3aTesyieil ypoBHS IMOCTOSHHOTO TIOTeHIINA-
na (YIIII), cBs3aHHBIX ¢ KUCIOTHO-IIEIOYHBIM
OajlaHCOM TKaHei royosHoro mosra. Ilox YIIIT
IMOHMMAIOT YCTOWYHMBYIO Pa3HOCTH TOTEHIIHA-
JIOB MWJUTUBOJIBTHOTO JMAIrla30Ha, PETUCTPH-
pyeMyro MeXIy MO3roM (WM JKCTparepe-
OpaJIbHBIMU CTPYKTypamu) U pedepeHTHBIMH

00JTaCTSIMU C TIOMOIIBIO YCUIUTENICH TOCTOSH-
HOTO TOKA [5]. Takue noTeHIuabl psiji aBTOPOB
OTIMCHIBAIOT KaK CBEPXMEJICHHYIO AIIEKTpHYe-
CKYI0 aKTHBHOCTH WJIH «OMETa-TIOTeHIIHAIIbD»
[5, 7]. Meton peructpanuu u ananuza YIIII
ronoBHoro Mo3ra — HOK paspaboran npodec-
copom B.®. ®oxunsim B JIaboparopun Helipo-
¢usnonornn Hay4yHOro mEHTpa HEBPOJIOTHH
CHauajia COBETCKOM, a 3aTeM pocCHiicKol Aka-
JeMUU MeIUUUHCKUX Hayk [7]. Meron HOK
MaJIo U3BECTeH 3a npeneiamu Poccnn 1, cooT-
BETCTBEHHO, HE HCTOIB3yETCSI TaM B KITMHHYC-
CKOIf mpakTuke [6, ¢.23].

Lleap uccaenoBaHus — PaCKPHITh OCOOCH-
HocTu narorenesa TJIP ¢ ucnonp3oBanuem He-
WHBa3UBHOTO MeTojia peructpanuu YIIII.

MarepuaJjibl 1 METOAbI UCCJIETOBAHUS

B wuccienoBaHMyM OpUHSAIM - ydacTHe
61 dYenoBek, MEPBUYHO TOCCIIAOIMNNA Y-
pexlieHne 3apaBooXpaHeHUs] BopoHexckoil
obOmactn «BopoHekCKUil 00JIACTHOW  KIIU-
HUYECKHI TICUXOHEBPOJIOTMYECKUN AMCIIaH-
cep», u3 HuUx 20 nuu Myxckoro nona. Bee
UCTIBITYEMbIE IPOTECTUPOBAHBI C IOMOUIBIO
IIKaJT ISl OLEHKH YPOBHS TPEBOTH M JeTpec-
cun no beky (BeckDepressionlnventory-II,
BeckAnxietylnventory) [8]. [lannbsie ompoc-
HUKH pa3padoTaHbl Ha OCHOBE KIMHUYECKUX
HaOJII0IEHUH aBTOPOB, M03BOJIMBILINX BBISIBUTD
OTpaHUYCHHBIN HAOOp HanboJee pelIeBaHTHBIX
Y 3HAYUMBIX CHMIITOMOB JIETIPECCHU U TPEBO-
T, a Tak)Ke HaunOoJee YacTo MPeabsBIsIeMbIX
nanueHTaMu kano0. ONMPOCHUKH BKITIOYAIIH
B ce0st 21 BONpPOC M OLIEHUBAIUCH, KaK CyM-
MapHOe 3HaueHue HaOpaHHbIX OamioB. Pas-
OaJutoBKa U1 LIKaibl Aenpeccuu beka: MeHee
9 — OTCYTCTBHE IETPECCHUBHBIX CHMIITOMOB;
10-18 — nerkas gempeccusi, acTeHO-CyOaenpec-
CHBHAas CUMITOMAaTHKa, MOXET OBITh y coMa-
TUYECKUX OOJIbHBIX WJIM HEBPOTHYECKHH ypo-
BEHb; 19-29 — ymepeHHas aenpeccus, KpUTu-
qecKuil ypoBeHb; 30-63 — SBHO BEIpaKeHHAs
JlenpeccuBHas cUMNTOMaTHKa. Pasz0armmoBka
JUTst IKajsl TpeBoru beka: 0-21 — Huskas Tpe-
BOJKHOCTbB; 22-35 — cpenHsisl TPEBOKHOCTD;
36 u BbIllI€ — NOTEHUUAJIBLHO ONACHBIA YPOBEHD
0ecIIOKOMCTBA U TPEBOT'H.

[lo pe3ynbraTaM TeCTUPOBAHUS BCE y4acT-
HUK{ TIOZIEJICHBI Ha JIBE€ TPYMIBI: KOHTPOIb-
Hylo rpymnmny cocraBwin 30 genoBek 6e3 pac-
CTPOMCTB NCUXHUKH, a OCHOBHYIO TpYIIy —
31 genoBek co cmemranHbM T]IP.

KpurepusMu HCKIIOUCHHS SBISUIMCH: TIE-
PEHECEHHbIE YEPEITHO-MO3I0BbIE TPaBMbI, Op-
TraHWYeCKHe HEBPOJIOTHUYECKUE 3a00JIeBaHus,
3aBHCHMOCTbh OT TICHMXO-aKTUBHBIX BEIECTB,
OCTpble U XpPOHHYECKHE pPECIHpaTOpHO-BU-
pycHble 3a00JieBaHMsI, OPraHUYECKUe JereHe-
paTtuBHbIe 3a00JICBaHUS, OIYXOJIH T'OJIOBHO-
IO MO3ra.
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Jlanee BceM HUCMBITYEMBIM H3MEPSUIA yPO-
Benb YIIII ¢ momomipio cepruduImpoBaHHO-
IO W JIHMIEH3UPOBAHHOTO TpuOOpa mpudopa
«AMEAy. JlaHHBIH TpHUOOp TO3BOJISET OIle-
HUTB DHEPrOOOMEH B TOJIOBHOM MO3TE€.

YyacTHUKAM TPUKIAIBIBAIA JBA DJICK-
TpoJa K KOXKE€: CHHHM JaTduK 3aKperuisics
Ha 3aICThE C MOMOIIBIO MAHXKETHI, @ KPACHBIN
JATYUK MEHSUTH MeCTaMH Ha J0y, 3aThIJIKE, Te-
MeHHU U 00oux BUcKax. [locme aToro mpoBoan-
JIMCHh U3MEPEHNUS U Pe3ybTaThl 3aACHIBAINCH
JUTST KQKITOTO TosioskeHus. C MTOMOIIBIO yCHITH-
TeJIei TOCTOSTHHOTO TOKA U3MEPSIJICS TTOCTOSH-
HBII YPOBEHb NOTEHIIMAJIA B MUJLTUBOJIBTOBOM
JMara3oHe, KOTOPhI MEAJIEHHO MEHSIICS.

CoOpaHHble JaHHBIE aHAIW3UPOBAIHCH
C ILIEJBIO BBISBICHUS 3aKOHOMEPHOCTEH B pe-
AKIMsIX HEPBHOM CUCTEMBI Ha Pa3IUIHBIC CTH-
MyJIbl, QUKCUPOBAIM MeJIbYaiIline W3MEHEHUS
B TIOKA3aHHSX, MBITAACh YCTAHOBHUTH CBSI3b
MEX/Iy MECTOIIOJIOKEHHEM CEHCOpa W YPOB-
HEM DJIEKTPUYECKOM aKTHBHOCTH MoO3ra. JTa-
noHHbIMU nokazarensamu YIIIT must xaxmoro
OTBENICHUS SBIISUTACH CJICIYIONTUE 3HAYCHMUS:
mo0Hast obmacte — 8,9; TemeHHass 00IacTh —
11,5; 3arbuiounas — 9,0; mpaBast BUCOYHAsT —
8,2; nmeas Bucounas — 10,5.

PesynbraTel  MccnemoBaHUS MOABEPTHY-
THl CTaTHUCTHYECKOH 00pabOTKEe C WCIOIb-
30BaHMEM CTaHJAPTHBIX METOJOB BapHUaIld-
OHHOW CTATUCTUKH: pacueT CPEAHHX 3Haue-
HUH, CTaHIAPTHOTO OTKJIOHCHHSI, OIIUOKH
CPeIHHX 3HAUEHWH C WCIOIB30BaHUEM IIpPH-
kragaeix  mporpamMMm  STATISTICA version
6.0 u MicrosoftExcel 2011.

Pesyabrarsl ucciienoBanus
U UX 00CYy:KIeHue

[lo uroram aHKETHPOBAaHUSA C TOMOIIBIO
mkan beka: B KOHTPOIBHOW TPYIIE CPEeIHUN
Oayut TpeBoru coctasnsul 10 exuHuL, a cpen-
HU Oann genpeccuu — 7 €AUHULL, YTO TOBOPU-
710 00 OTCYTCTBHUHM IICUXOIIATOJIOTMYECKON CHM-
nToMatuku. B ocHoBHO# rpymime 83% ucnbITy-
€MBIX UMENH BBICOKUI YPOBEHb TPEBOXKHOCTH
1 SBHO BBIPAXKEHHYIO JETIPECCUBHYIO CHUMIITO-
Matuky, 17% sxe o0nagaiu yMEepeHHBIMH IIO-
KazaTeJsIMM TPEeBOTU U aernpeccuu. Mm Obu1o
PEKOMEHIOBAHO MPONTH JICYEHUE B yCIOBHAX
nHeBHOTO ctaronapa BOKITH/I.

Bo Bpems npumeHeHHs aHaIU3aTOpa Mej-
JICHHOH 3JIEKTPUYECKON aKTUBHOCTH MO3T'a I0-
Jy4YeHBI CIEIYIOIHUE AaHHbIe. B KOHTpONbHOMI
rpymIie napaMeTphbl BAPbUPOBAINCEH B CPEIHNX
3HAUEHMAX, UHOTZHA ¢ HEOONBLIMMHU OTKJIOHE-
HUSIMHU B CTOPOHY YBEIHUYEHUS WIH YMEHbIIIe-
HUS, 4TO SIBJIAETCS BapuaHTOM HOpMbl. Cpen-
uue 3HaueHus YIIII mo noOHOMY OTBeIEeHUIO
coctaBisuiu 8 efn., mo remenHomy — 10,2 en.,
110 3arbuiouHoMy — 3.0 en., o mpaBoil BUCOU-
HOM — 4.lex, mo nmeBoit Bucounou — 10.0 en.

DTO 03HAYaeT, YTO Y ITHX JIIOJeH He ObLIO Mpu-
3HAKOB CTpecca WM JeQULUTa JHEProoOMEHa,
YTO CHOCOOCTBOBAJIO JIy4IIeH KOHIICHTPAIHH,
YMCTBEHHOW aKTUBHOCTH W O3MOIIMOHAIb-
HOM ycToluMBoCTH. bnarogapsi HOpMasibHO-
MY YPOBHIO METa0OJIM3Ma B TOJIOBHOM MO3TE,
OHU MOTIH d(PPEKTUBHO pearupoBarh Ha He-
TaTUBHBIC BO3JICHCTBUS U COXPAHSTH IICUXOJIO-
TUYECKOE PABHOBECHE B CIIOKHBIX CHUTYAITHSIX.
B ocHoBHoil rpyne YIIII 3HaunTENBHO NOBBI-
meH. 3aeck cpenune 3HadeHus YIIII mo 1o6H0-
MY OTBEJICHHMIO COCTaBIISUIM 83 €]1., 0 TeMEH-
Homy — 74.3 en., o 3areuiounHomy — 81.4 en.,
o MpaBoi BUcouHOH — §83.1lex, mo eBoi BU-
couynoni — 82.8 en. JlaHHBIE CBHIECTCILCTBO-
BaJ O HaXOXKJACHWH OpPTaHW3Ma B YCIOBHSAX
OKHUCIIUTENBHOTO CTPecca W 3MOIMOHATIHHOTO
HaIpsDKEHHUS. DTO COCTOSTHUE MOXKET OBITh CBSI-
3aHO C YBEJIMYCHHEM MOTPEONCHUS TIIOKO3bI
MO3IOM, YCUJICHHEM KPOBOTOKa M HapyIlIeHU-
em Topmo3Horo 3pdexra TAMK [7].

‘YpoBeHb MocTOsTHHBIX oTeHnraioB (YIIIT)
CITYXUT BaXHBIM HHIUKATOPOM, KOTOPBIN TTO-
3BOJISIET OLICHUTH Pa3lIU4Us B YHEPIeTUYECKUX
3aTparax, CBSI3aHHBIX C PabOTOW TOJIOBHOTO
MO3ra ¥ BCEH HEPBHOH CHUCTEMBI B LIEJIOM.
DTOT moKa3aTellb OTpakaeT Tekymlee (yHK-
[MOHAIBHOE COCTOSHHE OpraHu3Ma, Mpeo-
CTaBysisi OOBEKTHUBHBIE JaHHBIE 00 aKTHBHO-
CTH HEUPO(DU3HOIOTUYECKUX MEXaHHU3MOB,
OTBETCTBEHHBIX 32 MOJJAepKaHue HOpMallb-
HOro nepeOpanpHOro romeocrasa. [Ipu aTom
VIIII urpaer KiIrO4eBYIO pOJib B PETYISALUU
(YHKITMOHAIEHON aCUMMETPHUH MEXTY TOITY-
mIapusAMH MO3Ta, YTO WMEET CYIIECTBEHHOE
3HAYCHHUE IS KOOPJAMHAIMHM KOTHHUTHBHBIX
U MOTOPHBIX MpoueccoB [9]. ImaBHBIM 00-
pasoM Ha ¢opmupoBanue YIIII Bnusor mo-
TEHIIMAIBl TeMaTodHIePaTUIecKoro Oapbe-
pa, KOTOpHIHi oOecreuynBaeT M30MpaTeIbHBIN
TPAHCHOPT BEIIECTB MEXAY KPOBOTOKOM
¥ MO3TOBOH TKaHbIO, a Takke MeMOpaHHBIC
MOTEHIMAJIbl, BO3HUKAIOIINE Ha IOBEPXHOCTH
HEPBHBIX U INIHAJTBHBIX KJIETOK, YTO OTPAXKACT
WX DIIEKTPUUYECKYI0 aKTUBHOCTh U COCTOSTHUE
KJIETOYHOTO OOMEHa.

Bricokast MHTEHCHUBHOCTDH 1epeOpaIbHOTO
SHEpProoOMeHa — XapakTepHas OCOOEHHOCTh
HEpPBHOM TKaHU TosoBHOTO Mo3ra [5]. Ilo-
CKOJIBKY CO3JJaHHE U TMOJJICPKaHUE Pa3sHOCTH
KOHIIEHTpPAIllMii HOHOB Ha MeMOpaHax TpeOyeT
3arpar SHeprud Ha padoTy mpoTuB AUQQy3H-
OHHOTO TpaJWeHTa, WHTErpajbHOE 3HAUYECHUE
VIIII mo3BojseT OIEHUTh HMHTEHCUBHOCTH
nepedpaibHbIX YHEPro3arpar. ITO MOATBEPK-
JICHO PSIIOM 3KCIIEPUMEHTAIBHBIX HCCIIeI0Ba-
HUH, TOKa3aBIIIHX, YTO €r0 3HaYEHUE KOPPeIH-
PYET ¢ MoKazaTels M SHEPTreTHIECKOro o0Me-
Ha: KOY(PPHUIIHEHTOM KaTabOoIMU3Ma, Comeprka-
HueM AT®, nmakrara, pH [7], ”HTEHCHUBHOCTBIO
peaKknuii TMEepeKUCHOTO OKUCIICHHS JIMIUIOB
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B Mo3re [10], ypoBHEM KOPTH30Jia 1 aKTUBHO-
CTBIO JIbIXaTEIbHBIX (epMeHTOB [9].

Metox HOK Mano u3BecTeH 3a mpeaena-
mu Poccun W, COOTBETCTBEHHO, HE HCITOIB3Y-
eTcsl TaM B KIMHHYECKOH mpakThke. OIHAKO
B Halllel CTpaHe IMocie MPOBEACHHBIX HCCIIe-
JOBaHUK OBLIO BBEIICHEHO, YTO IIOKa3aTeln
VIIII, sABuAsACH MHTErpajibHbIMU METPUKAMU
SHEPreTUIECKOTO COCTOSHUS MO3Ta, OTPAKAIOT
HE TOJILKO HEHpO(PH3HOIOTHIECKHE TIPOIIECCHI
IIPH CTAIIMOHAPHBIX YCIIOBHSIX, HO W KOPPEIH-
PYIOT ¢ OMOXMMHYECKUMH W UMMYHOJOTHYEC-
CKUMH MapaMeTpaMu, KOTOPbIE XapaKTePU3YIOT
obriee (hyHKIIMOHATBHOE COCTOSHUE aJiarTHB-
HBIX CHCTEM OpraHu3ma. JTO IaéT BO3MOXK-
HOCTh TIPUMEHATh aHAM3 paclpeaesieH s
VIIIT st penieHust pa3iMuHbIX 3aj1a4, BKIIIO-
Yasi ompeJelieHne B3aUMOCBSI3H MEXy (yHK-
LIUOHAIBHOM aKTUBHOCTBIO OpraHM3Ma U SHep-
FeTHYECKUM METa0O0IM3MOM MO3ra, a TakKe
JUTS pa3pabOTKH MPAKTUIECKUX MeTooB [11].

M3BecTtHO, uTo VIIII oTpaxaer coctosHue
KHCIIOTHO-IIIEIOYHOTO PAaBHOBECHs HA TPaHU-
e remaro’Hiedanuueckoro Gapwepa [5, 7].
B HOpMe KHCIOTHOCTH KPOBH, OTTEKarolei
OT MO3ra, OINpPEAEISsIeTCs HAKOIICHUEM KHC-
JBIX TPOIYKTOB OOMEeHa (MOJIOUHOM KHCIIOTHI
P TIIMKOJIM3E, YTOJNBHOW KUCIIOTHI TPU KHC-
JIOPOJTHOM OKHCJIeHHHU B mukie Kpebca). Anu-
JOTHUYECKUI CIBHUT KPOBH SIBISIETCS OJHUM
U3 BaXHBIX (AKTOPOB YBEJIWYEHHUS KOHIICH-
TpaLuH BOIOPOAHBIX HOHOB U, KaK CIEJICTBHE,
YCHJICHHS JIOKAJTHHOTO MO3TOBOTO KPOBOTOKA.
TecHast cBA3b IPOIIECCOB META0OIM3Ma C KOH-
LIEHTpanrell BOJOPOAHBIX MOHOB B OTTEKalO-
et ot Mo3ra KpoBu U norenimagoM ['0Ob mo-
3BoJisieT ucnosab3oBare YIIII kak nokasarens
uepeOpasibHOrO 3HEproooMena. B Hopme mo-
BBINICHHE JIOKATbHOTO MO3TOBOTO KPOBOTOKA
W TOTpeONeHNs] TIFOKO3BI COMPOBOXKIIAETCS
poctom YIIII. B HopMaTuBHOM JMana3oHe 1mo-
Kaszaresieil Boicokue 3HaueHus YIIIT orpaxa-
0T TIOBBIIICHUE YHEPrOOOMEHA, HU3KHE — €ro
cHmkenue [7, 11]. [Ipu naronoruu onucaHHble
COOTHOIIICHUSI MOTYT MEHAThCS. [loBbImeHNEe
VIIII moxer OBITH CBA3aHO C HapacTaHHUEM
IJIMKOJIN3a BCJIEACTBHE CHW)KEHHUS JIOKAJIHHO-
r'o MO3TOBOTO KPOBOTOKa (Hampumep, Npu Ha-
PYLIEHUSIX MO3TOBOTO KpoBooOpauieHust [7].
JIubo uepeOpasbHBIA amuI03 MOXKET OBITh
BBI3BaH YCHJICHHEM KaTabollM3Ma BCIIEICTBUE
arpodrueckux 3aboileBaHUi Mo3ra (0oJe3HH
Anerreiimepa, [lapkunacona). [Toatomy oTHO-
cuTenbHO mpocrtas TpakroBka YIIIT B Hopme
TpeOyeT JOMOTHUTENFHOrO BHUMAaHUsI TIpH 3a-
oonesanusix I'M [5, c. 65]. Ha VIIII crioco6-
HBI BIUATH COJIEpKAIIAECS B MEXKKICTOYHOM
MIPOCTPAHCTBE  MOJIEKYJbl  THAIYPOHOBOI
KHCIIOTBI, HECYIIHE OTPHUIIATEIbHbBIE 3apsibl,
W3MEHSISI CBOE PACIIOJIOKCHUE U CBS3bIBAS
HOHBI, 3apsUKEHHBIC TIOJIOKUTENbHO. CUUTAIOT,

4TO paboTa MPOTHUB IEKTPOXUMHUUECKOTO Ipa-
JIUEHTA TIOTEHIMAI00Pa3y0IUX HOHOB TPeOy-
€T DHepro3arpar Jjisl TeHepalui MEMOpPaHHBIX
MIOTEHLMAJIOB, BCIEACTBUE 3TOr0 NapameTpbl
VIIII cBs3aHbI ¢ mepeOpaTbHBIME YHEPro3a-
TpaTaMu U TO3BOJITIOT OICHUBATh WX HMHTCH-
cuBHOCTh [11]. Takum 00pa3zom, TMOBBIIICHUE
VIIII B nr060# 00nmacT Mo3ra OTpakaeT yBe-
JUYEHUE YHEPro3aTpar B ATOH obiacTu, Toraa
KaK €r0 CHU)KEHHE CBUIETENIBCTBYET O MPOTU-
BOIIOJIO’KHOM TEHICHLIUU.

IIpu HeBpOTHUECKUX PACCTPOMCTBAX MPO-
ucxogut Bo3pactanue YIIII, yto roBopuT
0 HAaxOXXJCHUU TOJIOBHOTO MO3ra B YCIOBHUSX
OKHUCIIUTENBHOTO cTpecca. DTOT (heHOMEH ITOI-
YEPKUBAET B3aUMOCBS3b MEXY NICUXUUECKUM
COCTOSIHIEM WHAWBHIA W OHMOXMMHUYECKUMHU
MpoIieccamu, MPOTEKAIONUMHU B €r0 OpraHu3-
Me. OKUCIIUTENBHBIN CTpecc, B CBOIO OUepeIb,
MOXKET NPUBOAUTH K MOBPEKICHUIO KIETOK
HEPBHOW TKaHU, CIIOCOOCTBYS YXYAIICHHUIO
KOTHUTHBHBIX (PYHKIIUH ¥ OSMOIMOHATBHOMN
crabmipHOCTH [5, 7]. BepositHO, HEBpOTHUE-
CKUIl KOH(UIMKT TEPEeBOJUT TOJOBHOW MO3T
4esioBeKa Ha JIPYroi, 00s1ee BRICOKHI YPOBEHB
MeTaboin3Ma. YpOBEHb METa00JIM3Ma, KOTO-
PBIii, MO-BUIUMOMY, SIBIISIETCS OAHUM HU3 YC-
JoBHA (DOPMHUPOBAHUS «ITOPOYHBIX KPYTOBY»
IIPY HEBPO3ax U, KaK CJIEICTBUE, ayTOKUHE3a
WM CaMOPAa3BUTHS TATOJIOTHHA TPEBOXKHO-JIC-
MIPECCUBHOTO crekTpa [9].

Meron HOK nomoraeT HE TOIBKO B MOHU-
TOPUHTE COCTOSIHUS MALIUEHTOB, HO U OTKPbI-
BalOT IyTh K Ooliee TIIyOOKOMY TIOHUMAaHHIO
MEXAHU3MOB, JIEKAUIUX B OCHOBE MX IICHXO-
SMOITMOHANBHOTO cocTosiHusA. COBpEMEHHBIC
WCCIICZIOBAHUS TIOATBEPIK/IAIOT, YTO KOJeOaHuUs
SHEPreTUUYECKOTO TOMEOCTa3a HANpPsAMYIO KOp-
PEIUPYIOT C KIMHUYECKUMHU MPOSBICHUSMU
HEBPO30B U TPEBOKHBIX PACCTPOUCTB, UTO CO3-
JIae€T OCHOBBI JUJIS1 CO3AaHMSI HOBBIX IIOJXOJIOB
K Tepanuu u npoduiaxkruke [6, 5].

3aKjIIoueHue

Takum o0pa3zom, B X0A€ HCCIENOBAHUS
BBISICHWJIOCh, YTO IOBBIIICHHE IMOCTOSHHOTO
NOTEHIIMAIa MO3ra IpU HPOBEICHUU HEHpod-
HEProKapTUPOBAHUS HAMPSIMYIO KOPPEIUupyeT
C KIMHHUYECKHMHU TPOSBICHUSIMH HEBPO30B
U TPEBOXKHBIX PACCTPOUCTB. DTO OTKPBITHE
MOAYEPKUBACT BaKHOCTh ITYOOKOTO TIOHMMa-
HHUS HEWPO(PHU3UOIOTUUSCKIX MEXaHHU3MOB,
JeKalluX B OCHOBE 3THX paccTpoiictB. Hc-
HOJIb30BAaHHE COBPEMEHHBIX METO/IOB HeEHpo-
BU3YyaJIM3alliH, TaKUX KakK (yHKIHOHAJIbHASL
MarHuTHO-pe3oHaHcHas Tomorpadus (GQMPT),
anekTposnuedanorpadpus (33I) u apyrue un-
HOBAIIMOHHBIC TEXHOJIOTHHU, OTKPHIBACT HOBBIC
TOPU30HTHI B M3yYCHUW AKTHBHOCTH Pa3jiny-
HBIX O0JacTell MO3ra, CBS3aHHBIX C TPEBOX-
HOCTBIO U JCNPECCHEH. DTH METOBI TIO3BOJIS-
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0T UCCIIEIOBATENsIM MMONy4aTh Oojiee TOYHbBIE
1 1I0pOoOHbIE TAHHBIE O TOM, KaK MO3I' peart-
pyer Ha cTpecc, Kak (OPMHUPYIOTCS MaTOJIOTH-
94eCKHe COCTOSHHS M KaKue 00JIacTH MO3ra BO-
BJICUCHBI B 3TH IIPOLIECC.

ITonumanue JUHAMHWKHU ITOCTOSHHOI'O ITO-
TEHIMANa MOXET CTaTh KaTrajlu3aropoM B
paspaboTtke Oosiee 3()(PEKTHBHBIX METOAOB
JIeUCHHs, HANpaBICHHBIX Ha BOCCTAHOBJIC-
HHE ¥ KOPPEKILHIO HapyIIeHni B paboTe Mo3-
ra. 310, B CBOIO O4Yepe/b, MOXKET MPUBECTH
K CO3/IaHUIO [TEPCOHAITM3UPOBAHHBIX MTOXO/IOB
K Tepalnuy, YYUTHIBAIOLUIMX WHMBUIYaIbHbIC
0COOCHHOCTH Ka)K/I0TO MalMeHTA.

Hampumep, 3HaHue O TOM, Kakue HWMEH-
HO oOmacTH Mo3ra HamOojiee aKTHBHBI IPH
TPEBOXKHBIX PAcCTPONCTBAX, MO3BOJMUT pa3-
paboraTh IIeJeBbIC METOABI JICYCHUSI, TaKue
KaK HeHPOMOJIYIISLHS UITH CTUMYJISIIHS MO3Ta,
KOTOpBIC OyIyT HampaBieHbl Ha KOHKPETHBIC
y4YacTKH, OTBETCTBEHHBIC 3a MATOJIOTHYECKHE
N3MEHECHHSI.

W3ydenune marorenesa TpeBOXKHO-AEIIPeEC-
CHUBHOTO PacCTPOMCTBAa MOXKET HE TOJBKO H3-
MEHHUTh CYIIECTBYIOIIHE MOJXOAbI K JAUATHO-
CTHKE W JICYCHHIO, HO U 3HAYUTEJIBHO YIyd-
IINTh KAa4eCTBO >KU3HU JIIONEH, CTpagarolIux
OT TPEBOXHOCTU W Jenpeccuu. [loHnmanue
IPUYMH ¥ MEXaHW3MOB pa3BUTUS JITUX CO-
CTOSIHUH TMOMOXET pa3paboTarh OoJyiee TOY-
HbIE JMArHOCTHYECKHE KPHUTEPUH, YTO IIO-
3BOJIUT CBOCBPEMEHHO BBISBILSITH PACCTPOIi-
CTBa Ha PaHHMX CTAJMAX U HAYMHATH JICUCHUE
70 TOTO, KaK CHMITOMBI CTAaHYT TSDKEIBIMU
U ycroiuuBbsiMU. Kpome TOro, HoBble 3HAHUS
MOTYT CIIOCOOCTBOBATh CO3JaHUIO MPOdUIaK-
THYECKUX MPOTPaMM, HAIIPABJICHHBIX HA CHH-
YKEHHE PUCKA PA3BUTHS TPEBOXKHBIX U JICTIPEC-
CHBHBIX PAacCTPOICTB Yy JIIONECH, HAXOIAIINXCS
B TPYIIIE PUCKA.

Hcxonst u3 3TOT0, MHTErpanus NepeoBbIX
TEXHOJIOTUH U TITyOOKO€e MOHNMaHue Helpodu-
3MOJIOTUH TPEBOKHOCTH U JICTIPECCUU MOTYT
CTaTh KIIFOYOM K PEBOJIOLUOHHBIM W3MECHEHHU-
sIM B 00JAacTH TCHUXMYECKOTO 3J0POBbS. IJTO
HE TOJBKO JACT Ha/IKY JIFOISIM, CTPAIAI0IINM
OT 3THX PAacCTPOUCTB, HO M CO3JACT OCHOBY
JUIst 0oJiee T'yMaHHOTO 1 A GEKTHBHOTO MOJIXO0-
Jla K JICYCHHIO, HAPaBJICHHOTO HA BOCCTAHOB-
JICHHE TIOJTHOLICHHOH )KMU3HY MAlUCHTOB.
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article/n/analiz-raspredeleniya-urovnya-postoyannogo-poten-
tsiala-golovnogo-mozga-v-otsenke-funktsionalnogo-sostoyani-
ya-organizma-obzor/(nara oopamenus: 19.07.2025).
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BPOXJAEHHBIE U IIPUOBPETEHHBIE TPOMBO®UJINHU
Y BEPEMEHHBIX

Homnoga I1.0., I'ynsieBa U.JI.

@I'EOY BO «Ilepmckuti 20cyoapcmeaentbiti MeOUYUuHCKUL yHugepcumem
um. akademuka E.A. Baenepay, I[lepmo, e-mail: polly03va20@yandex.ru

Bo Bpemst GepeMEHHOCTH TTOBBIIIACTCS AKTUBHOCTD CBEPTHIBAIOIIEH CHCTEMBI KpOBH. IIpn 3TOM ecTh maroro-
THH, KOTOPBIE 3HAYUTENFHO YBEINYMBAIOT TEHACHIIMIO K TPOMO000Pa30BaHHIO- TPOMOO(MINM, KaK BPOJK/ICHHAs!, TAK
u npuobpereHHast. Ll Mccie0BaHuA-U3yYNTh HEKOTOPBIC TCHETHYECKHE MYTAIlHH, KOTOPbIE IPUBOJIAT K BO3HHK-
HOBEHHUIO BPOXKJCHHBIX TPOMOO(MINH, pacCMOTPETh MEXaHN3M BOSHHKHOBEHHS IPHOOPETCHHON TPOMOODHIIIH, BBI-
3BaHHON aHTH()OCHOIUIUIHBIM CHHIPOMOM M 0003HAUMTH BIUSHHE 00enX rpymn TpoMOoduiuii Ha ucxomusl Oepe-
MEHHOCTH T10 OT/JICJIHOCTH M IIPU HX COYeTaHHH. BblT mpoBe/ieH 0030p B COOTBETCTBHM C pekoMeH auusamu Preferred
Reporting Items for Systematic Reviewsand Meta-Analyses (PRISMA). TIpu BeIOOpE HCTOYHHKOB HMCIOJIB30BANIICH
CJIEMYIOIMEe KIF0YEeBbIe CJI0Ba: TpoMOoduus, aHTudochoamnuanblii cuaapom, myraius JleiineHn, Mmyrauus npo-
TpoMOMHA, MyTalMsi TeHa METHJICHTeTparuapodonarpeykrasbl. bbumn mpoaHaan3upoBaHbl MEAMIMHCKUE CTaTbH
3a mocnenHue 16 et u3 Takux 0a3 JaHHBIX, kKak «Pubmed», «E-library», «Cyberleninka». Beero B xone anammsa
ObLIO yKa3aHO 29 UCTOYHMKOB U3 35 MpOAHAIM3UPOBAHHBIX. B Xx0z1€ MccnenoBaHus ObUIM PACCMOTPEHBI MEXaHU3MBI
Pa3BUTHS BPOXKJICHHO U IIPHOOPETEHHON TPOMOOMHIIHIL H AaTOJIOTUHU, KOTOPbIE OHU MOTYT BbI3BaTh y OCPEMEHHBIX.
B pesynbrare ObUI0 HOIydYeHO, YTO TPOMOOGMINHN BBI3BIBAIOT TAaKHE OCIOKHEHHS OEPEMEHHOCTH, KaK: IPHBBIYHOC
HEBBIHAIINBAHIE OEPEMEHHOCTH, BBIKHIBILIN, 3a[€P/KKa POCTA IUIOAA, IUIALCHTapHAsT HEJOCTATOYHOCTh, COYCTAHNE
MPUOOPETEHHOI M BPOXKICHHON TPOMOO(GMINIA He yXyAIIaeT aKyIIepCKHil aHaAMHE3, 110 CPABHEHHUIO C MAleHTaMH
TOJIBKO C IPHOOPETEHHOH TpOMOODHITHEH.

KaioueBbie ciioBa: Tpom0opuaus, myrauus Jleiiien, MyTanus reHa MeTUJIeHTeTparnapogonarpeayKkraspl, MyTauus
NpoTpoMOuHa, aHTU(OoChoMIUIHBII cHHIPOM

CONGENITALAND ACQUIRED THROMBOPHILIA
IN PREGNANT WOMEN

Popova P.O., Gulyaeva L.L.

Perm State Medical University named after Academician E.A. Wagner,
Perm, e-mail: polly03va20@yandex.ru

During pregnancy, the activity of the blood coagulation system increases. At the same time, there are pathologies
that significantly increase the tendency to thrombosis- thrombophilia, both congenital and acquired. The purpose
of our work is to study some genetic mutations that lead to congenital thrombophilia, to consider the mechanism
of acquired thrombophilia caused by antiphospholipid syndrome, and to identify the effect of both groups of
thrombophilia on pregnancy outcomes individually and when combined. The review was conducted in accordance
with the recommendations of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).
The following keywords were used in the selection of sources: thrombophilia, antiphospholipid syndrome, Leiden
mutation, prothrombin mutation, methylenetetrahydrofolate reductase gene mutation. Medical articles over the
past 16 years were analyzed from databases such as Pubmed, E-library, and Cyberleninka. In total, 29 sources out
of 35 analyzed were identified during the analysis. The study examined the mechanisms of the development of
congenital and acquired thrombophilia and the pathologies they can cause in pregnant women. As a result, it was
found that thrombophilia causes pregnancy complications such as: recurrent spontaneous abortion, miscarriage, fetal
growth retardation, placental insufficiency, and a combination of acquired and congenital thrombophilia does not
worsen obstetric history, compared with patients with acquired thrombophilia alone.

Keywords: thrombophilia, Leiden mutation, prothrombin mutation, methylenetetrahydrofolate reductase gene
mutation, antiphospholipid syndrome

Beenenne JIA, pacCMOTPETh MEXaHW3M BO3HUKHOBEHUS
NPUOOPETEHHOW TPOMOO(QUINK, BBHI3BAHHOM
aHTU(HOCPONUIUAHBIM CHHAPOMOM M 000-
3HAUUTH BIUSHHUE 00EUX TPy TPoMOOohmiInit
Ha HMCXOAbl OEPeMEHHOCTH IO OTIEIbHOCTH

U IIpH UX COYETaHUU.

TpomOoduHs — 3TO CKIOHHOCTH K TPOM-
0000pa3oBaHuto, OOYCIIOBJICHHAsI TEHETHYE-
CKUMHU WM TIPHOOpETCHHBIMH (haKTOpamu.
Otcrona BBIICNSIOT 1B OOJbIINE TPYMIIBI
TpoMOOGMIHI: BpOXKIECHHBIE W TPHOOpPETEH-

Hele. TpoMOOGWIMK MOTYT BIHMATH Ha HCXO-
Jbl OEPEMEHHOCTH U TPEOYHOT CBOEBPEMECH-
HOM TUarHOCTHKH.

Lenb ncciaenoBaHus: U3y9IUTh HEKOTOPHIE
TCHETHYCCKUE MYTAIlMH, KOTOpPbIC MPHUBOISAT
K BO3HHKHOBEHHIO BPOXKICHHBIX TpoMOohu-

MarepuaJjibl 1 MeTOAbI UCCJIEOBAHUS

Beul mpoBenen 0030p B COOTBETCTBHHU
¢ pexomennanusamu Preferred Reporting Items
for Systematic Reviewsand Meta-Analyses
(PRISMA). IIpu BEIOOpE NCTOYHUKOB HCITOIB-
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30BAJTUCH CIIETYIOIIHE KIIFOUYEBBIC CII0OBA: TPOM-
0o¢punus, aHTHU(OCHONUIUAHBIA CHHAPOM,
myTanus JlefaeH, MyTarust IpoTpoMOuHa, My-
Talusl TeHa MEeTHIEHTeTparuapodoIarpeayk-
Ta3pl. bpUIM MpoaHaNM3UPOBAHHBI MEIUIIHH-
CKHE CTaThH 3a nocieauue 16 et u3 Takux 6a3
JaHHbBIX, Kak «Pubmedy, «E-library», «Cyber-
leninkay». Bcero B xozie aHanm3a ObUIO yKa3aHO
29 UCTOYHHUKOB U3 35 MpoaHAIU3UPOBAHHBIX.
BriOpanHble cTaThM coAepKaT aKTyaJIbHYIO
rH(OpMAINIO, OCHOBAaHHYIO Ha JOKa3aTellb-
HOW M KITMHUYECKOH Oa3ze.

Pe3yabrarhl Hcene10BaHusA
U UX 00CYy:KIeHue

Bo Bpemss OepeMEHHOCTH MPOUCXOJIUT
CIBUT PaBEHCTBA CBEPTHIBAIOIIECH U MTPOTHUBO-
CBEPTHIBAIOIIEH CHUCTEM B IIOJB3Y IEPBOH,
JUTSI TOTO 9TOOBI IPEyPEINTh KPOBOTCUCHHS
HauyMHAasl ¢ UMIUIAHTALMKM U 70 CAMHUX POJIOB.
[TocreneHHO yBEIMYMBACTCS KOHLICHTPAIUS
TKaHEBOr0 TpoOMOOIUTacTHHA, (QUOpPUHOTEHA,
IIPOKOHBEPTHHA, aHTUTEMO(WIBHOTO TJI00Y-
muHa A, ¢dakropa Kpuctmana, daxropa Ilpa-
yapa-Ctroapra, (pakropa Xaremana. bompmtoe
3HAYCHUE B YBEJIWYCHHHM aKTHBHOCTH CBEp-
THIBAOIIEH CUCTEMBI KPOBH MMEET TKAaHEBOM
TPOMOOTUIACTHH, €r0 KOHIIGHTpAIUs 0COOCH-
HO TIOBBIIIAETCS B MHOMETPHH, IUIAIEHTE,
YTO CHIDKAET PHUCKH TOSIBICHHUS OTCIOWKH
TIaneHTsl [1].

Hauwunast ¢ TpeTbero Mecsitia OepeMeHHO-
CTH TOBBIIIACTCS cojepxkaHue GUOpPUHOTCHA
B IUIa3M€ KPOBH, KOTOPBIM NMPUHUMAET yua-
CTHE B MPOIECCaX MMIUIAHTAIUU ¥ ILIAIeH-
tanuu . [lpr 3TOM CHMKAETCS KOHIEHTPAIIH
nporenHa S Ha 55%, Tak Kak TOBBIIIAETCS
KOHIIeHTpanus komiieMenta C4b, KoTopbrit
SIBJISICTCS CBSI3bIBArOIIMM OesikoM. [IpoTenn S
siBrsieTcst Koakropom npotenna C, OH B CBOIO
ouepellb OCYIIECTBISIeT MHAKTHBAIIHIO Hedep-
MEHTHBIX (DAKTOPOB CBEPTHIBaHUS, O1arogaps
YeMy CTIOCOOCTBYET BBIXO/y TKAaHEBOTO aKTH-
BaTopa IIa3MHUHOTEHA U3 CTeHKH cocyna. [lo-
MHMO 3TOTO, YBEJIMYUBACTCS KOHIICHTPAI[Us
WHTUOWTOpAa aKTHUBaTopa IUIa3MHHOTIeHa-1,
KOTOPBIH CHHM)KaeT aKTUBHOCTH TKaHEBOTO
aKkTuBaropa rjaasMuHoreHa. COOTBETCTBEHHO
P YMEHBIICHUH KOHIICHTPAIlMA TPOTEHHA
S ¥ yBemWYEHUIO KOHIICHTPAIlMd WHTHOWTO-
pa akTHBaropa IJIa3MUHOTCHA- | 3aMeIsieTcs
repexo/] MIa3MUHOTCHA B TIa3MHH U CHHIKA-
€TCsl aKTUBHOCTH ITPOTUBOCBEPTHIBAIOIICH CH-
cTeMbl KpoBH [2, 1].

[TomuMO  (PU3HONOTHYECKOTO IOBBIIIE-
HUS AKTUBHOCTH CBEPTBHIBAIOIICH CHCTEMBbI
KpOBU BO BpeMsi OCPEMEHHOCTH, BO3MOXKHBI
€e TAaTOJIOTMYEeCKUE W3MCHCHHS, BBI3BaH-
Hble TpomOoduueil. Beigensor ne 0o0ib-
e TPYNIbl TPoMOOMUIUi: BPOXKICHHBIE
U IPUOOpPETCHHBIC.

Bpoxnennbie TpoOOGUINKE BBI3BAHBI Pa3-
JUYHBIMM TE€HETUYECKUMHM MYTalUSIMH, OC-
HOBHBIMH U3 KOTOPBIX SIBJISIIOTCA [3]: MyTamus
Jleiinen G1691A, romo3urorHas MyTauus
nporpombuaa G20210A, MyTamus TeHa Me-
tuieHTerparuapodonarpeaykrassl (MTHFR).
[Tomumo 3TOTO, BCTpEewaroTcsl AeUIHUT aHTHU-
TpomMOuHa, aeduuur nporennHa C, neduuut
npoTtenHa S u npyrue [4].

IIpnoOperenHple  TpoMOOGWIHA  MOTYT
BO3HUKHYTH B PE3yJIbTaTe IIPHEeMa JIEKapCTBEH-
HBIX CPEACTB (IITIOKOKOPTUKOMIBI ), TOBPEXKIe-
HUSI CTEHKH cocyaa (kareTepusanusi), 3a0ose-
BaHUW (OONIE3HU MEUYEHHU, CUCTEMHAasl KpacHast
BOJTYaHKA, OHKOT'€MaTOoJIOTHYecKkne 3abolieBa-
HUA 1 Ap.). OMHAKO OCHOBHOM IPHYWHOM SIBIISI-
ercs antudochomumuIHbIN cHHApPOM |5, 6, 4].

Hacneocmesennvie mpomboghunuu

Myrauus Jlefinena Hacnenyercda mo — ay-
TOCOMHO-JIOMUHAaHTHOMY HpuHLuIYy. B pe-
3ynpTaTe MyTaluu B TeHe ¢akrtopa Jleinena
B 1691 HykneoTuae MpoUCXOAMUT 3aMEHa rya-
HUHA Ha ajcHuH [7], B CBSI3U C YeM B MOJIe-
KyJne usmensercsa 506 aMHUHOKHUCIIOTa apTUHUH
Ha mrrotamMuH (MyTtanusa Arg 506 Gln). Bapu-
AHT MOJIEKYJIBI C 3aMEIEHHOW aMMHOKHUCIIOTOMN
YCTOHYHB K PACIIETUICHUIO aKTUBUPOBAHHOTO
npoteuna C [8].

Cernera G. ¥ COaBTOPHI B CBOEM HCCIICIIO-
BaHWHM OIEHWBAJIM YaCTOTy BCTPEUAEMOCTH Jie-
BSITH MIPOTPOMOOTHYECKUX T€HOB Y MALMEHTOK,
B aHaMHe3€¢ KOTOPBHIX ObUTM BBIKUIBIII U TIPHU-
BBIYHOE HEBBIHAIIMBAaHUE OEpPEeMEHHOCTH. AB-
TOPBI NPUILIM K BBIBOLY, YTO MyTauus Jleiinexn
aCCOIMMPOBaHA C TIOBBIIICHHBIM PHCKOM pa3-
BUTHSI IIPUBBIYHOTO HEBBIHAIIIMBAHUS OepeMeH-
HOCTH U, IOMUMO 3TOI'0, IOBTOPHOM HEYNAYHON
MMIUIaHTALUK [IPU TPOBEJAECHUH BCIIOMOTaTellb-
HBIX PEMPOAYKTUBHBIX TEXHOJIOTUH [9].

MyTranusi mpoTpoMOWHA TakKe Hacie-
JyeTcsi T0 ayTOCOMHO-TOMHWHAHTHOMY THITY
C HETIOJHOW MeHeTpaHTHOCThIO [10], romo3u-
rotel ¢ myTanueit G20210A BcTpeuatores pen-
ko. IIpoucxonut 3ameHa ryaHuHa Ha aJieHUH
B 20210 nykneotuzae B 3'-HeTpaHCIUPYEeMOM
obmactm MPHK, 4to cHmxkaeT ee ruaponm3
u sra MPHK nakamnuBaercs, 1mostomy yBe-
JIMYMBAETCS CUHTE3 MPOTPOMOMHA M €T0 KOH-
LEHTpalus B Mja3Me KPOBH, caMa CTPYKTypa
Oenka He n3mensiercs [11].

Borsi E. 1 coaBropsbl, u3y4as BiIusiHHE Ha-
CJICICTBEHHOH TpoMOOohHINy Ha HebIarompu-
ATHBIE HMCXONbI OEPEeMEHHOCTH, yCTaHOBWIIH,
YTO TOMO3WTOTHAs MYyTalusl MPOTPOMOMHA
G20210A siBnsieTcst ofHUM U3 PaKTOPOB pUCKA
MHOXKECTBEHHBIX BbIKUbIIIeH [12]. C apyroit
cTopoHbl, Basha A. u coaBTOophI B cBOeM Hc-
CJIEIOBaHWU HE BBISBUJIHM CBS3H MEXIY IpPH-
BBIYHBIM HEBBIHAIIMBACHUEM OEPEMEHHOCTH
W TETePO3UTOTHOW MyTalueld NpoTpoMOMHA
G20210A [13].
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B nopme MTHFR mnpespamaer 5,10-metu-
JeHTeTparuapodonaar B S-METHITETparuapo-
(homat, KOTOpHBIH SBISETCS JTOHOPOM METHIIb-
HOM T'pyTITHI TSI TPEBPAIICHNS TOMOIICTENHA
B MetnoHuH. MyTtamust MTHFR o0yciosnena
oJIMMOp(GU3MOM B OCHOBHOM 677 HYKJICOTH-
J1a, TIPA KOTOPOM MPOHMCXOJHUT 3aMEHA aMUHO-
KHCIIOTHI BAJIMH Ha aJIaHWH, [IPH 3TOM CHHXKa-
€TCsl aKTUBHOCTH (DEpPMEHTa M COOTBETCTBEHHO
MTOBBIIIIAETCS YPOBEHh TOMOIIMCTEMHA: TOMO-
3UTOTHI UMEIOT O0JIee BHICOKHE KOHIIEHTPAITUI
10 CpaBHEHMIO ¢ rerepo3urotamu [ 14, 15].

Huang L.L. 1 coaBTOpbI BBISICHUIIHU, YTO Y
KCHIIMH, TOMO3UTOTHOIO THUIA IO Y4YacTKy
C677T rena MTHFR, mnosbimeH puck BoO3-
HUKHOBEHWSI CIIOHTaHHBIX a00OPTOB, aHOMAIHit
pa3BHUTHSA TUIO/A, ApTEPUATHLHON THIIEPTEH3HH,
recTalMoOHHOro caxapHoro auabera [16]. Do-
gan G. O., Sahin O. B cBOEM HCCIICZIOBaHUHI
OOHapYXUJIM, YTO Yy >KEHILMH C HEBbIHAIINBA-
HUEM OepEeMEHHOCTH 0oJiee BRICOKHI YPOBEHb
TOMOIIMCTENHA B TIJIa3Me KPOBH 110 CPAaBHEHHUIO
C KCHIIITHAMH C HOPMaJIbHO MPOTEKaroIiei Oe-
peMeHHocThIO [17].

Anmugochorunuonwiii cunopom

Antudochomunuansiii cungpom (ADPC)-
CHUCTEMHOE ayTOMMMYHHOM 3a00JieBaHHE, BbI-
3BaHHOE AHTH(OCHOIUTTHIHBIMA AHTHTEIAMHU
U XapaKTepU3yIOIIeecs PEelUuANBHPYIONUMHI
TpomMOO03aMu, a y OepeMEHHBIX JKEHIIWH, T0-
MHUMO 9TOT0, aKyIIEPCKUMH MaTOJOTUSIMH, Ta-
KMMH Kak: IUIalleHTapHas HEJIO0CTaTOYHOCTB,
3aJIep’KKa pocTa IJI0/a, aHTeHaTa IbHast THOEIh
102 U Apyrue. B 3aBUCUMOCTH OT TIposiBIIe-
Huii ADC BBIIEISIOT TPOMOOTHUSCKHUH U aKy-
mepckuid ADC. Axymepckuit ADC sBnsercs
OJIHOH M3 OCHOBHBIX NPUYMH NPUBBIYHOTO He-
BbIHAIIMBaHUs OepeMenHocTH [18].

[Ipn axymepckom ADC ogHON M3 MUIlIe-
HEW sBisieTcs IUlaleHTa. MarouHo-IuialueH-
TapHas HEIO0CTaTOYHOCTh Pa3BUBAETCS B pe-
3yJbTare HapyIICHUs MOCTaBKA KPOBH B MEXK-
BOPCHHYATOE MPOCTPAHCTBO MpPU MOPAKCHUH
CIUPAJIbHBIX apTEpUi MaTKH, IPH 3TOM CMep-
TH TUIOJA TPEANISCTBYIOT THIOKCHS IUIOJNA,
IJIareHTapHas AuchyHKIHS, 3aJepKKa pocTa
mona u apyrue. [lomumo 3toro, ADC MoxkeT
BIIMSITH HA UMIUTAHTAIUIO SMOPUOHA M PaHHUE
aTansl ero pa3surtus [19].

Boimensitor  kputepuaibHble  aHTU(OC-
(omununaeie antutena [20]: aHTHTENa K P2-
mukonporenny-1 (B2-I'TI-1), anTuTena k xap-
JTUOJHMIAHY W BOJYAHOYHBIA AHTHUKOATYISHT,
OHU MCIOJNB3YIOTCS JIJISl IMArHOCTHKH JIAHHOTO
cuaapoma. OCHOBHBIMHU SBJISIFOTCS aHTUTENa
K B2-I'TI-1 [18].

CyIecTByeT TUIIoTe3a «JIByX yAapoBy, KO-
TOpas mpeanoaraet, 4yTo s pa3putus ADC
HEOOXOAMMO J1Ba COOBITHA: TTOCTOSHHOE IPH-
CyTcTBHE aHTU(POCHOTUNHUIHBIX  AHTHUTED,
MPUBOJsIEe K TPOMOOPHIMUECKOMY COCTO-

SHUIO, U KaKoe-TH0O CTpeccoBoe IJIsl opra-
HU3Ma BO3JCHCTBUE, HAallpUMEp TpaBMa, WH-
¢dexnus u apyrue. M3HauanpHO CYHUTANIOCH,
yT0 aHTU(HOCHOTUNHIHBIE AHTUTENAa MOTYT
HENOCPEICTBEHHO B3aMMOJIEHCTBOBATh C aHU-
oHaMH (QOChHONUIUAOB, OIHAKO TO3KE OBLIO
BBISIBJICHO, YTO aHTHTENa B3aMMOJCHCTBYIOT
¢ pochonunua-ces3pBarOIIMMU OSJIKaMU, Ha-
npuMep P2-TIHUKONpPOTenH-1, KOTOpBIE B CBOKO
ouepenb MPHUKPEIUIIIOTCS K aHnoHaMm (ocdo-
mununoB. Ilocrne cBs3piBanus antuten, Oen-
KOB U (QochonunuaoB MeMOpaH MPOUCXOIUT
AKTHBALUS DHJIOTEMAILHBIX KJIETOK M YBEJH-
YEHHUE HKCIPECCUH MU MOJIEKYI aAre3uH, Ta-
KHX KaK CeJIeKTHH-E, TIOBBIIIIEHNEe aKTHBHOCTH
MIPOKOATYJIIHTHBIX MEXaHU3MOB [21].

[2-enuxonpomeun-1 u anumumena Kk nemy

B2-rmuxonporenH-1 cocrout M3 5 jome-
HOB. IIATBIN 1OMEH 3apsKEH IMOJOXKHUTEIBHO
U CBSI3BIBACTCS C OTPULATENILHO 3apsKEHHBIMU
(dhochonunuIaMu KIIETKH, a IEPBEII COIEPKUT
snuton GLY40-ARG43, xotopslid pacno3Haer
antutena k B2-I'TI-1 [19].

B2-rmukonporenH-1 MoxeT OBITH TIpen-
CTaBlieH TpeMsi (popMamu: mepBas — 3TO ILHU-
KJIMUYECKasl/3aMKHYTass, B KOTOPOH IEpPBbIH
W TATHIA JOMEHBI CBS3aHBI, COOTBETCTBEHHO
STIHUTON CHPATAaH U PEXe CBI3BIBAETCS C aHU-
onamu ¢ochomumumos. Bropas dopma-ot-
KpbiTas, J-hopma, TOSBISIETCS MOCIE CBSI3bI-
BaHHMA C aHMOHaMHu (ocdoaunuaoB mnocpen-
CTBOM 5 JOMEHa WJIM B NPHUCYTCTBUU aHTU-
Tel K P2-TIIUKONPOTEHHY-1, COOTBETCTBEHHO
SMHUTON Ha | JJOMEHE OKa3bIBaeTCS OTKPHITHIM
Y MOJKET CBSI3BIBATHCSI C aHTHTEIAMH. 1peThs
dopma — mpomexxkyTouHas S-hopma, OHa BO3-
HUKAeT, Korja 2-rIMKonpoTerH- 1 B3anmozen-
CTBYET C Junononucaxapuaamu. C moMonpo
AIIEKTPOHHOW MHKPOCKOITUU OBLIO JIOKa3aHo,
yTo P2-TnmukonporenH-1 B Gonee 99% Haxo-
IIATCS B 3aMKHYTOU KoH(popMmaruu [22].

OTkpbIThId  B2-TuKonpoTerH-1  obmaa-
€T pa3HbIM BIMSHUEM Ha CUCTEMY I'eMOCTa3a.
On unrundbupyetr FXII-3aBUCHMYI0 aKTHBAIHIO
¢ubpuHONIM3a, TIOCTE CBA3BIBAHUS C TPOMOU-
HOM 3aIllMIIaeT €ro OT WHAKTUBAIMH Terapu-
HOBBIM KoakTopoM I, HHTHOMpYeT HHAKTHBA-
IO aKTHBUPOBAHHOTO (akropa V aKTHBHPO-
BaHHBIM OenkoMm C u npyrue [22].

B2-rmukonporens-1 JKCIIPECCUPYETCS
KieTkamu Tpodobimacta u AeNUIyaTHbHBIMU
KJIETKAMH MaT€pUHCKON yacTu mianeHTsl. Co-
OTBETCTBEHHO, aHTHUTENA K HEMY, OTPHULIATEIb-
HO BJIUSIIOT Ha MUTparuio Tpododiacra [23].

De Laat B. u coaBropsl B CBOEM HCCIE-
JOBAaHMM H3y4Yalld CBSI3b MEXIY HAJINYHEM
crieruueckux aHTH(POCHOIUITHIHBIX aHTH-
ten k pomeny [ B2-I'TI-1 w xnmHWYECKUMU
nposiBiieHusIMA ADC: TpoMOO3bI/aKyIIepCcKie
OCJIO)KHEHHs. Y TanueHToB, ¢ IgG k nmomeny
I mpoueHT BeTpewaeMocT TPOMOO30B U aKy-
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HIEPCKUX OCJIOKHEHHUH OBUT BBIIIEC CPEIH JPY-
rux nanueHToB ¢ AOC [24].

Bonuanounwiii anmuxoazynsanm

BomuaHOYHBI aHTUKOATYNSHT OBLT HaM-
JIeH y OONBHBIX CUCTEMHOW KPAacHOW BOIYAH-
KOH, OTCIOa OH W TIONYYWJ CBOE Ha3BaHUE
[25]. AHTHKOArYJISHTOM OH Ha3BaH, TaK Kak in
Vitro BBI3bIBACT YJIMHCHHE BPEMEHHU CBEPTHI-
BaHus [26].

BonyaHOUHBIH aHTUKOATYJISIHT —3TO CMECh
antaudochomunmuaHeX aHTutel. OH IpemsIT-
CTBYeT B3aMMOJACUCTBHIO  (POCHOIUIUIOB
¢ ko(hakropamu koaryssituu [20]. B 40% ciy-
YaeB MPUYMHOHN IOBBIIICHHS BOJIYaHOYHOTO
KOaryJIsiHTa SIBISIETCS CHUCTeMHas KpacHas
BouaHka, a B 20% — antudochomumumabrit
CUHApPOM. B marorenese Taxxe JICKHUT MPUH-
AT B3aUMOJICUCTBUS aHTHTEN C OTPUIIATEITb-
HO 3apsDKeHHBIME QocdonunuaamMmu MeMOpaH
SHJOTEIUS U TPOMOOIUTOB MOCPEICTBOM
oenka B2-I'TI-1, y4acTOK KOTOPOTO SIBISIETCS
SMUTOTIOM JJIsl aHTUuTEN [25].

Anmuxapouonununogvie anmumena

AHTHKApINOTUTTUHOBBIC aHTUTEIA UMEIOT
AQHAJIOTMYHBIA IPUHLKI JEUCTBUS, KaK U BOJI-
YaHOYHBIM aHTUKOATYIISIHT M aHTUTeNla K [2-
I'TI-1. OHM BO3MEHCTBYIOT Ha KapAHOIUIUH
¢ moMotipio B2-rmuKornporenHa-1 [21].

Brusnue kpumepuanbHulX anmumein Ha uc-
X00bl bepemeHHoCmu

Walter 1.J. u coaBTophl B cBOeM MeTaaHa-
Ju3€e TOATBEPAUIN Pa3BUTHUE aKyIIEPCKUX OC-
JIOKHEHUH y TTAIIMEHTOK C HATMYHEM BCEX TPEX
TUTIOB aHTHUTEI, ONMCAHHBIX BbIME. OCIOXK-
HEHUS, 3aKOHOMEPHOCTh PAa3BHUTHS KOTOPBIX
ObLTa BBISBIICHA: NPEIKIAMIICHS M 3ajCpiKKa
pa3Butus wioaa. [lomumo 3Tor0, y MaiMeHToK
C BOJIYAHOYHBIM aHTUKOATYJISTHTOM OBLI BBISB-
JICH TIOBBIIIEHHBIA PHUCK MPEKICBPEMEHHBIX
ponos [27].

Annexcun V

CymiecTByI0OT HEKpPHUTEpUATIbHBIC AaHTH-
(dhocdonmunuiHbie aHTUTENA, MMOSBICHUE KOTO-
PBIX TaKXKe MOXKET BIHSTh Ha CHCTEMY I'eMO-
cTasza. AHHEKCUH V — 3TO KaJIbL{MH3aBUCUMBINA
0eNoK W3 TPYMNIBl aHHEKCHHOB, KOTOPBIH SB-
nseTcst aHTHKOTYIssHTOM. OH crocoOeH CBs-
3BIBATHCS ¢ aHUOHAMH (OCQOIUTIHIIOB, TAKHX
Kak (ocdaTuauiceput, TeEM caMbIM 00pa3ys
Ha TIOBEPXHOCTH MEMOpaH 3HJIOTEIHAIbHBIX
KIIETOK W BOPCHHAX TpodobdiacTa 3amuTHBII
cioii. COOTBETCTBEHHO aHTUTENA K AaHHEKCUHY
V Hapymiarot 3Ty 3aluTy MeMOpaH 1 TOBBIIIA-
FOT PUCK TPOMOOOOpa30BaHUs. AKYIICPCKUI
ADC cunapoM 00yCIIOBIEH 4yBCTBUTEIHHO-
CThIO KJIETOK TpoobnacTa K aHTHTEIaM IPoO-
tuB aHHekcuHa V [20]. Guo X. u coaBTOpBHL,
n3ydas KOPPeIsIuI0 MeXITy HAIHMYHeM aHTH-
AHHEKCHHOBBIX aHTUTEN M aKyIIepCKUX OcC-
JIO)KHEHUH, TTOYYHIIN, YTO JKCHIITUHBI C aHTHU-
TeJaMU K aHHEKCHHY } umeln 0oJiee BBICOKUI

NPOLIEHT Pa3BUTHs apTepHabHON THUIEpTEH-
3UM, BBI3BAHHON OEpEeMEHHOCTBIO, MM Mpe-
JKIEBpEMEHHbBIE pofbl [28].

Couemanue 8podxcoenHol mpomobogunuu
u axywepcroeo AOC

Camacho Saez B. um coaBTOpbl HU3y4H-
JIM BIIMSIHUE HACJICICTBEHHON TpoMOO(miInu
y nanueHTok ¢ ADC Ha ucxompl OepeMeHHO-
cti. OHU TIPUIILTH K BBIBOJLY, YTO Y TAIIHEHTOK
¢ HacneacTBeHHOW Tpombodumueit u ADC
IO CPaBHEHUIO C MaIMEHTKaMH TOJIbKo ¢ ADC
HE YBEJIIMYMBACTCS TCHJCHIIMSI K TpOMOOOOpa-
30BaHUIO BO BpeMsi OEpEMEHHOCTH WM B TIO-
CJIEPOJIOBOM IIE€PUOJIC, A aKYLIEPCKUN MPOTHO3
He yxyawmaercs [29].

3akjoueHue

TpomOOohHIMK BBI3BIBAIOT TAKHE OCIIOKHE-
HUSI OEPEMEHHOCTH, KaK: NMPUBBIYHOE HEBBIHA-
[IMBaHNe OepPEMEHHOCTH, BBIKH/IBIIIH, 3a/IEPKKa
pocra 110/a, IJIaleHTapHas HEJ0CTaTOYHOCTh
u npyrue. Coueranue aHTH()OCHOTUMUIAHOTO
CHHIpPOMa M HACJIEICTBEHHOW TpoMOodminu
HE BBI3BIBACT YXYILICHUE aKyLIEPCKOTO aHaM-
He3a II0 CPaBHEHMIO C MAIMEHTaMH TOJBKO
¢ aHTU(HOCHOTHUITUITHBIM CHHAPOMOM.
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BEAYIIUE ACHEKTBI DTUOIMATOTEHE3A
NHOEKIIMOHHOI'O DOHAOKAPAUTA Y JAETEHN U B3POCJIBIX

12CuBakoBa JI.B., 'Kykiauna A.H., "**Kocapesa I1.B.

I@I'BOY BO «llepmckuii 20cydapemeeniviil MeOUYUHCKUL YHUSEPCUmen
umenu akademuka E.A. Baenepay, Illepmo, e-mail: perm-bagira@yandex.ru;

2@IAOY BO «Ilepmckuil 20cy0apcmeeHHblll HAYUOHAIbHBIU UCCIe008aMeNbCKull yHusepcumemy, Ilepmy,
SI'BY3 IIK /lemckas kaunuveckas bonvruya umenu Huvyeuna I1.H., ITepuo

Cpenu 3a001eBaHII CEPIEUHO-COCYUCTON CHCTEMBI 3HAYUMYIO POJIb UTPaeT HH(MEKIIMOHHBIH SHIOKAPIHUT — HH-
(eKIMOHHO-BOCTIATUTENbHOE 3a00/IeBaHIe dHIO0KAp/a, IPOTEKAIOIIee IPEHMYIIECTBEHHO ¢ HOPKCHHEM KIIAIaHOB
cep/la, UMEIoIee TCHACHIIMIO K POCTY 3a001eBaGMOCTH M CMEPTHOCTH. Y JIeTeH 3Ta MaToNorksi BCTPEYaeTCs peke,
4eM y B3pOCIBIX, BMECTE C TeM, JULS OTON KaTeropHH MaleHTOB TAKXKe THIIMYHBI TPYJHOCTH JHATHOCTUKU U Jiede-
HHSL, BEICOKAsI CMEPTHOCTB, OCOOCHHO IIPH BPOXKACHHBIX MOPOKAX CePAlia, H TPYAHOCTH ONPEICICHHUs THOTOINIECKO-
ro (hakropa. Lle/bio HACTOSAIIErO MCCICIOBAHUS SIBIIAIOCH H3yUCHNE STHOJIOTUH M OTICIbHBIX aClEKTOB MaToreHe3a
HMH(MEKIMOHHOTO dHoKapauTa. Marepuan u Metonsl: [Ipoananm3upoBansl 6a3sl naHHBIX Scopus, Web of Science,
PubMed, E-library, B coorBeTcTBHM ¢ pexomenaanusimMu PRISMA. Bpemennoii nepron noucka — ¢ 2015 mo 2025 rop,
BCEro ObUIO 0TOOpaHO 25 cTareil, COOTBETCTBYIOIIME KPUTEPHAM 0TOOpa, B 0030pe Mcoib30BaHO 18. Pesynbrarsl.
DTHONOrHS JAHHOTO 3a00JICBaHYsl MHOTOTPAHHA; Yalle B POJIM ITHOJIOIHYECKHUX (haKTOPOB BBICTYIIACT IPAMIIONIONKH-
TenbHast ¢uopa (cTaduIIOKOKKH, CTPENTOKOKKH). B HacTosiee BpeMs MmosiaratoT, YTo pacipoCTPaHEHHOCTH 3a001e-
BaHMS BO MHOTOM CIIOCOOCTBYET IIMPOKOE BHEAPEHUE XUPYPrUYECKHX BMELIATENBCTB, B YACTHOCTH, IIPOTE3UPOBAHNE
IIPH TIOPOKAX Cep/lia, MHPOKOe HCIIOIb30BAHUE BHYTPUCOCYAUCTHIX KareTepoB. Yaie NHGEKINOHHBIN SHIOKAPAUT
pasBuBaeTcs Ha (POHE HEOCTATOYHOCTH UMMYHHOM CHCTEMBI, COITY TCTBYIOLICH XpOHHYECKOU martonoriuu. Hemopexk-
JICHHBIH SHIOTENMH SHI0KAp/a, KaK MPAaBHUIIO, PE3UCTCHTEH K OakTepuaibHOi afresuu. IToBpexieHno sHI0Kapaa
CIIOCOOCTBYIOT HapyIIeHHe BHYTPUCEpJCYHON IeMOIMHAMUKHU (HAIpUMep, IPU BPOXKIEHHBIX U IPUOOPETEHHBIX
MOPOKAX CepJla), BOCIAIUTEIbHBIC U JereHepaTHBHbIC MPOLECCHl. Bemymmm 3BeHOM maTorenesa siBisieTcsl OakTe-
pHeMHs — HaJIM4ue MMKPOOPraHU3MOB B KpoBH. IloBpex/ieHne SHA0TeNMs CepACUHBIX KIIAaHOB M MPHCTEHOUYHOIO
SHIOKapaa Ha (hoHe GakTepHeMHH NPUBOMAT K aKTHBALMU CHCTEMBI reMocTasa. bakrepuemust Take Crioco0CTByeT
AKTUBALMU BHYTPUCOCYIUCTON BPOXKAEHHONH MMMYHHOH CHCTEMBI, Pa3BHBACTCS TPOMOOBOCHAICHUE. 3aKIIOYCHHUE.
B 1enom, MHpEKIMOHHBII SHTOKAPAUT — 3TO TSHKEII0E 3a00JIeBaHIE, KOTOPOE MOXKET IIPHBOJNTD K ITOIMOPraHHON He-
JOCTaTOYHOCTH Ha (pOHE NePCHCTUPYIONIEil OaKTepUEeMUH H HAPYIICHHS] CHCTeMHON IT'eMOTHHAMUKH.

KuaroueBbie ciioBa: HHPEKIHOHHBIN YHIOKAPIUT, NATOreHe3, 0aKTepueMHusi, CHCTEMa reMocTas3a

THE LEADING ASPECTS OF INFECTIOUS ENDOCARDITIS
ETIOPATHOGENESIS IN CHILDREN AND ADULTS

12Sivakova L.V., 'Kuklina A.N., **Kosareva P.V.

Perm State Medical University named after Academician E.A. Wagner,
Perm, e-mail: perm-bagira@yandex.ru;

2 Perm State National Research University, Perm;

3State Budgetary Healthcare Institution of the Perm Region,
Children’s Clinical Hospital named after P1. Pichugin, Perm

Among the cardiovascular diseases, infective endocarditis plays a significant role. It is an infectious and
inflammatory disease of the endocardium, occurring mainly with damage to the heart valves, with a tendency to
increase morbidity and mortality. In children, this pathology is less common than in adults, however, this category
of patients is also characterized by difficulties in diagnosis and treatment, high mortality, especially in congenital
heart defects, and difficulty in determining the etiological factor. The aim of this study was to study the etiology
and individual aspects of the pathogenesis of infective endocarditis. Material and methods: The Scopus, Web of
Science, PubMed, E-library databases were analyzed in accordance with the PRISMA recommendations. The search
period was from 2015 to 2025, a total of 25 articles were selected that met the selection criteria, 18 were used in
the review. Results. The etiology of this disease is multifaceted; more often, gram-positive flora (staphylococci,
streptococci) act as etiologic factors. Currently, it is believed that the prevalence of the disease is largely due to
the widespread use of surgical interventions, in particular, prosthetics for heart defects, and the widespread use
of intravascular catheters. Most often, infective endocarditis develops against the background of immune system
deficiency associated with chronic pathology. Intact endocardial endothelium is usually resistant to bacterial
adhesion. Endocardial damage is facilitated by impaired intracardiac hemodynamics (for example, in congenital and
acquired heart defects), inflammatory and degenerative processes. The leading link in pathogenesis is bacteremia —
the presence of microorganisms in the blood. Damage to the endothelium of the heart valves and the parietal
endocardium against the background of bacteremia leads to activation of the hemostasis system. Bacteremia also
contributes to the activation of the intravascular innate immune system, thromboinflammation develops. Conclusion.
In general, infective endocarditis is a severe disease that can lead to multiple organ failure against the background of
persistent bacteremia and systemic hemodynamic disorders.

Keywords: infective endocarditis, pathogenesis, bacteremia, hemostasis system
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BBenenue

Cpenu 3a0ojeBaHHN  CEpIEYHO-COCYIH-
CTOM CHCTEMBI 3HAYNMYTO POJIb UTPAaeT MH(]EK-
LIMOHHBIN JHIOKAPAUT — WH(PEKINOHHO-BOC-
MaJUTeNFHOE 3a00JIeBaHUE DHJIOKApA, IMPO-
TEKAIoIIee MPEUMYIIECTBEHHO C MOPAKCHUEM
KJIallaHOB CEP/IIIa; B MATOJIOTMUYECKUI MPOIIecC
TaKKe MOTYT BOBJIEKATbCS CTEHKH Ipeacep-
U W KETyIOYKOB, AEPEKTH IEPETOPOIOK
WU XOpAbl. TspKecTh 3a00IeBaHUS yCyTyOIs-
€TCsI pa3BUTHEM CHCTEMHOTO BOCITAJICHUS, BO-
BJICUCHUEM B MPOIECC UMMYHHOW CHUCTEMBI,
MPOTPECCUPYIOLIEH CEepAeYHON HEI0CTaTou-
HOCTBIO. 3aboneBaeMOCTh HMH()EKIMOHHBIM
SHIOKAPIUTOM HE UMEeT TeHICHIINU K CHUXKe-
HUto. B mocnennue gecaTHneTHs OTMEYaeTCs
MOBBIIIEHHBIA POCT 3TOW MATOJIOTUU; €KETO/-
HO B MuUpe 3a0oeBatoT 6onee 200 Thicsd 60ITb-
HbIX [1]. YpoBeHb NeTanbHOCTH TAKXKE OCTACT-
Cs1 BBICOKHUM.

B nHacrosiee BpeMs mosararot, 4To MOMH-
MO yXYAIIEHHH COMMAIBHO-OBITOBBIX YCIOBUH
JKU3HHU, PaCIPOCTPAHCHHOCTH 3a00JieBaHUS
BO MHOTOM CITIOCOOCTBYET IIUPOKOE BHEPEHUE
XUPYPrHYECKUX BMEIIATENBCTB (MIPOTE3UPOBa-
HUE IPU MOPOKaX CepAld, aOPTOKOPOHAPHOM
ITYHTUPOBaHUH, WMIUTAHTAIIUN 3JIEKTPOKap-
muoctumyistopa). IlporesmpoBanme kiama-
HOB CEpJIla HMCIONb3YeTCS MPU BPOKICHHBIX
U TpUOOPETCHHBIX TMOPOKAX; HMMILIAHTAIUN
ANEKTPOKAPAUOCTUMYIISATOPA MIPOBOASTCS
IIPU pa3UYHBIX BUJAX apUTMUHN, HAIpUMeEp,
MIPH aTPUOBEHTPUKYISIPHON OJIOKaje; aopTo-
KOPOHApHOE NIYHTHPOBAHWE MPUMEHSIETCS
JUISL yAy4IIeHUs KPOBOTOKA, HAIPABICHHOTO
K ceplieuHoi mpliie. Bece aTu BMearenbcTa
SIBJISIFOTCSL JKU3HEHHO-BAKHBIMU JIJIs1 TTAIIMEH-
TOB, OJTHAKO, B PSI/I€ CIIy4aeB MOTY IIPUBOJUTH
K CEphEe3HOMY OCIIO)KHEHHUIO — HH(EKIIMOHHO-
MY SHIOKapIuTy, IpUYeM JaHHbIE PUCKH yBe-
JTUYIUBAIOTCS C BO3PACTOM.

Bbonpmryto pois Urpaet CIoKHOCTh PaHHEH
JIUATHOCTHKH 3TOTO 3a00JICBaHMsI, TTOCKOJIbKY
CHUMIITOMBI CO CTOPOHBI CEPAECUYHO-COCYIUCTOMN
CHUCTEMBI MOTYT OBITh MHOTOTPaHHBI BCIE-
CTBHE CJIO)KHOTO ITaTOT€HEe3a dTON MaTOJIOTHH.

WNHpeKkunoHHBIA 3HIOKApAUT Yy JeTeit
BCTpPEUACTCSI PEKE, TEM HE MEHEe, eMy MPHUCY-
U T€ K€ TPYAHOCTH TUATHOCTUKH U JICUCHUS,
B YaCTHOCTH, BCJEICTBHE TOIO, YTO ATHOIA-
TOoreHe3 3a00JIeBaHUsI OCTAeTCS HE /0 KOHIA
M3y4eHHBIM. B meTckom Bo3pacrte 310 3a60Ie-
BaHHE MOXXET BO3SHMKHYTh Ha (DOHE BPOXKICH-
HBIX TTIOPOKOB CEPJIla; UMEET 3HAUCHUE TaKKe
IIUPOKOE HCIIONB30BAHUE BHYTPHUCOCYIUCTHIX
karetepoB. JluarHoctuka WH(EKIIMOHHOTO
SHOKApJIUTA y JIeTel CIOKHA M0 HACTOsIIee
BpeMsi, MEXIY TeM, JIedeHHEe aHTHOMOTHKAMHU
CJemyeT HauWHATh KaKk MOJKHO paHbIIe, C yde-
TOM BHU7Ia BO30yauTeNs U (pakTopoB pucka [2].

Iean uccaenoBaHus: U3y4YUTh STUOIOTU-
yeckue (pakTopbl U OTAEIbHBIE aCHEKThI MaTo-
reHesa HHGEKIMOHHOTO YHI0KApIUTa y Halu-
€HTOB Pa3HOro BO3pacTa.

MarepuaJjibl 4 METOAbI UCCJIEOBAHUS

IIo naHHOH TeMe mpoaHaIU3UPOBAHBI CO-
BPEMCHHBIC HAy4HBIC JUTEpaTypHbIC HCTOY-
HUKH, UCIIOJIB30BAIUCH 0a3bl JAHHBIX SCOpus,
Web of Science, PubMed, E-library, B coor-
BeTcTBUM ¢ pekoMmeHnauusamu PRISMA. Bpe-
MeHHO# neprox moucka — ¢ 2015 mo 2025 rox.
HccnenoBanust ObUTH TIPOBEACHBI B TPU dTara;
MIOWCK ITyOJIMKAIMH 110 KITFOYEBBIM CIIOBaM, HC-
X0/ M3 LENH UccaenoBanus (MH()EKIIMOHHBIN
SHJIOKAP/IUT, JIETH, B3POCIbIE, STHOIOTHS, Ta-
TOTeHE3, MEXaHU3MbI (POPMHUPOBAHHS, JHATHO-
ctuka). [Iporecc coopa TaHHBIX OCYIIECTBISII-
Csl BPYyYHYIO IyTEM H3BJICUCHUsT HH(DOpPMAIIUU
Ha OCHOBE KOHTEHT-aHaJlu3a, BKIOYAIOIIC-
ro TaKuWe JIaHHbIC, KaK THUIl CTaThd, HA3BaHUE
JKypHaJIa, ToJl IMyONHUKalnuY, TeMa, 3arojoBOK,
METO/IOJIOTHS. M PEe3yNIbTaThl HCCIIEAOBAHUS.
Kpurepun BiiIrOYeHHs, KOTOPBIMH PYKOBOJI-
CTBOBAJIUCh IIPH MOATOTOBKE 3TOTO CUCTEMATH-
YecKoro 0030pa JUTEpaTyphl: S3bIK MyOIHKa-
IUI — aHIIMMCKUI 1 pyCcCKUii; nccienoBaHue
HAIpaBJICHO Ha M3y4YCHHE ITUOJIOTHH, MaToTe-
He3a W JUarHOCTUKUA WH(EKIIMOHHOTO SHO-
KapInTa; UMeeTCs TOIHOTEKCTOBBIN BaphaHT
B CBOOOIIHOM JocTyre. JlaHHbIe, TIOTyYeHHbIC
n3 myOnuKanui, pacnpeaeieHbl MO CIeaylo-
MM KaTeropusiM: roj IyOJNHKaluu, aBTop,
METOJI UCCIICOBaHUS, U3ydaeMbIe TTapaMeTpPhl
W pe3ynbTaThl HccienoBaHus. llepBoHavans-
Has BBIOOpKa cocTosia 3 116 HaydHBIX cTa-
Teil, 0TOOpaHHBIX MO 3apaHee ONpe/IeICHHBIM
KJIIOYEBBIM CIIOBaM. 3aTeM CTaThd OBUTH OTO-
OpaHBbI 10 3aroJI0BKY, aHHOTAIIUU U KITFOYEBBIM
CJIOBaM, B pe3yjbTare 4ero ObLIO OTOOpaHO
TONBKO 67 myonukarwii. M3 Hux 25 0pumm mpu-
3HAHBI COOTBETCTBYIOUTUME KPUTEPUIM OTOO-
pa mocie TIaTeNIbHOTo aHanu3a. B Hactosmem
0030pe ucnonap30BaHo 18 crarei.

Pe3yabrarhl ucciie1oBaHusA
U UX 00Cy:KIeHne

Omuonoeus 3abonesanus. ITHOIOTHSL
MHQEKLIUOHHOTO  JHJIOKapAMTa J0CTaTou-
HO ciio)kHa. OCHOBHOW TPHYMHON SBISIOT-
csl CTa(QUIOKOKKH UM CTPENTOKOKKH. [Ipu
3TOM JIOMUHHUPYIOIIMM TaTOT€HOM CUHTa-
ercsi Staphylococcus aureus, a Takxe S.
epidermidis [3]. Ilo maHHBIM IPYTHUX aBTOPOB
[4], mmeeTcst TeHIEHINS K YMEHBIIICHHUIO Ya-
CTOTHI WH(EKIMOHHOTO JHJOKAapANTa, BHI-
3BaHHOTO CTPENTOKOKKaMHu. OrmpeneneHHyo
OB B 3THOJIOTUHU TaHHOTO 3a00JeBaHUs 3a-
HUMAIOT TaKXe HHTEPOKOKKH, IrpaMoTpHIla-
TenbHasg ¢uopa (MUKPOOPTaHU3MBI T'PYIIIBI
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HACEK, Enterobacteriaceae spp.), THEBMO-
KOKkH, rpudbl (Candida spp. Aspergillus).

B nerckom Bo3pacte B 3THONOTHH WH(EK-
[IMOHHOTO HH/IOKAPIUTA ITPEBAMPYET TPaMIIO-
JIOKUTENbHAST MHUKpodIIopa, OaKTEpHH TPYyII-
mel HACEK, MHOXXeCTBeHHAsI JICKapCTBECHHAS
YCTOUYUBOCTH [5].

HauGonee BUPYICHTHBIMU U YCTOWYHUBBI-
MU SIBISIIOTCS BUABL Staphylococcus. Dnuaep-
MaJbHBIH CTa(UIOKOKK SIBIISETCS TIpEACTa-
BHTEJIEM HOPMAIBHOH MHKPOQIOPHI KOKHBIX
ITOKPOBOB, OJTHAKO, B 3HAYMTEIHHOW CTETEHU
OTBETCTBEHEH 3a MH(EKIINH, CBA3aHHBIC C HHO-
POIHBIMU TEJIaMU — UMIUIaHTaMH. bakrepun
rpynnsl HACEK, kak mpasuio, cnaboBupy-
JICHTHBIE, BBI3BIBAIOT B OCHOBHOM DHJIOKap-
IINT; K HAM OTHOCATCS BUABl Haemophilus,
Aggregatibacter actinomycetemcomitans, Car-
diobacterium hominis, Eikenella corrodens,
Kingella kingae. Onnaxo npu HHPEKIMOHHOM
SHIOKAPIUTE C OTPULIATEIHHBIM PE3yIbTaTOM
TeMOKYJIBTYPBl CEPOJIOTHYECKOE TECTHPOBa-
Hue U TUTPHI [gG Gonee 23 deKTUBHBI 715 THa-
FHOCTHKH, B TOM 4YHCJE, B MEAUATPUUYCCKON
mpakTuke [6].

[IpenmecrBoBarh MH()EKIIMOHHOMY 3HIO-
KapUTy MOTYT HHPEKIIUU BEPXHUX H HUKHUAX
JIBIXaTeNBbHBIX TTYTEH, KeTyI0YHO-KAIIIEYHOTO
TpaKkTa, MOYEBBIJICIUTENILHON cUCcTEMBI. Bepo-
ATHBI CIIy4au TaHHOTO 3a00JIeBaHNA U y TallH-
CHTOB C JIUCIJIa3Uel COCAUHUTEILHON TKaHH,
AMEIONINX MPOJac MHUTPAJIBHOTO KJIalaHa,
a TaK)Ke aHOMaJIbHOE PACIIONIOKEHHE XOP/ B Jie-
BOM JKeyziouke. BpoxxaeHnabie U mprnoOpeTeH-
HBIE TIOPOKH CEp/IIa UTPAIOT 3HAYUMYIO POITh
B pa3BUTHUM 3Toi maronoruu. Emne pa3 BaxHO
MOJAYEPKHYTh, YTO PACIPOCTPAHEHHOCTH 3200~
JIeBaHUSI BO MHOTOM CIIOCOOCTBYET ILUPOKOE
BHEJPEHUE XHUPYPIHYECKUX BMEIIATEIHCTB,
HampuMep, TMPOTE3UPOBaHUE TIPH TIOPOKAX
cepama, AaopTOKOPOHAPHOE IITyHTHPOBaHUE,
MMIUTAHTAIUS 3JIEKTPOKAPINOCTUMYIISITOPA.

Benyummm 3BeHOM maToreHesa sBISETCS
OakTepueMusi — HaJM4Ue MUKPOOPTraHU3MOB
B KPOBH, YTO CBSI3aHO C BBIIICyKa3aHHBIMHU
MpuYMHAMH (Yalle y JIMIl TOXKHIIOTO BO3pac-
Ta ¢ HEJJOCTATOYHOCTHI0 IMMYHHOH CHCTEMBI,
C COITyTCTBYIOIIEH XPOHWYECKOW MaToJIOTH-
eif). [Ipu MpOHMKHOBEHUH MHUKpPOOPTaHHU3MOB
B KPOBb HEMH(EKIIMOHHBIN 3HJOKAP/IUT TPAHC-
dhopmupyercs B mH(pekuuoHHbIH. [Ipn 3TOM
Ba)KHAsI POJIb TIPUHAIJICKUT CHIDKECHHUIO PE3U-
CTEeHTHOCTH MakKpOOpraHW3Ma W CIIOCOOHOCTH
BO3OYIUTENST aAre3upoBaTbcs Ha DHIOKap-
ne. B Oonbimeit creneHn K aare3uu CKIOHHBI
IpaMIIONIOKHUTEIbHbIE OaKTepUH, B MEHBIICH
CTETeH! — rpaMoTpHIlaTenbHble. OaHaKo, OaK-
TepUeMHs IMeeT 3HaUCHNE B Pa3BUTHH HH(EK-
LMOHHOTO YHI0KapaIUTa Ha (POHE Yy)Ke TTOBPEK-
JNEHHOTO DJHJI0KAap/Aa, MOCKOJIbKY HETIOBPEkK-
JICHHBIM SHJOTEIUN 3HJI0Kapla PE3UCTEHTEH

K OakTepuasbHO ajre3un. Ero moBpexaeHU0
CIOCOOCTBYIOT HapylICHUE BHYTPHCEPACYHON
TeMOJIMHAMUKHU (3TO UMEET MECTO MPHU BPOXK-
JIEHHBIX U MPHUOOPETEHHBIX MOPOKAaX Cepira),
OCOOCHHO 3TO aKTyaJIbHO ISl JIETCKOTO BO3-
pacta [7]. KpoMe 3TOr0, MOBPEXKICHUIO YHIO-
KapJa CIoCOOCTBYIOT BOCHAJNUTEIbHbBIE H Jie-
TeHEPATUBHBIC ITPOLIESCCHI.

[ToBpexxaeHne SHIOTENHS CeP/ICIHBIX KiTa-
MAHOB Y MIPUCTEHOYHOTO SHAOKAP/IAa TIPUBOTUT
K aKTHUBAIlMM CHUCTeMBI TremocTtasza. OOHaxa-
eTcsi CyOdHJoTeNui, OOrarhlii KOJIJIATCHOM.
AKTUBHUPYIOTCSI TPOMOOIIUTBI, YCHIIUBACTCS
WX aJre3us W arperamys. AKTUBHPYETCS Koa-
TYJSIIAOHHBIN TeMOCTa3 — 3a CYET BBIJCICHUS
TKaHeBOTO (pakropa. B KpoBHM yBenmumBaeTCs
KoHIIeHTpanus TpomOuHa [8]. Kpome »toro,
aKTHBAILUM CHUCTEMbI TeMOCTa3a CII0COOCTBY-
eT U coOcTBeHHO Oakrtepuemusi. L{upkynupys
B KPOBH, OaKTEpUU PaCIIO3HAOTCS PEIeTopa-
MU Ha MTOBEPXHOCTH SHJOTENHNS, TPOMOOIIUTOB
M JICWKOIIMTOB, YTO COTPOBOXKIAETCS BBHICBO-
OOXKJIEHUEM PA3IUYHBIX MEINATOPOB, YTO BHI-
3bIBaCT akTUBANMIO dHA0TeNus [9]. Ero aktua-
1S CIIOCOOCTBYET TOMY, YTO €r0 IOBEPXHOCTh
MpHOOpETacT MPOKOATy/ISHTHBIE CBOWCTBA.
[IpokoarynssHTHasT ~aKTUBHOCTH  DHJIOTEIHS
obecrieunBaeTcsl TMPOAYKIHMEH TpoMOOKcaHa
A, (MOLIHBIA arperant W Ba30KOHCTPHKTOP),
SHJO0TeNuHA-1 (Ba30KOHCTPUKTOP U arperaHT).
®daxrop BuieOpanna obecrieunBaeT aare3uio
TPOMOOIIUTOB K TIOBPEXKIECHHOW COCYIUCTOMN
cTeHke. Beinensiercs TkaneBol (aktop cBep-
ThIBaHHUA KpoBH. [loHMXaercs cuHTE3 TKaHe-
BOTO aKTHBATOpa IJIA3MUHOTEHA W BO3PACTaECT
BBIJICJIEHHE €r0 MHIHOUTOpOoB. [IpokoaryssiHT-
Hasi aKTHMBHOCTH JHJIOTENHS O0ECIeunBaCTCs
TaK)Ke MPOAYKIHUEH MPOBOCHAINUTEIBHBIX IIH-
TOKUHOB ((pakTop HEKpo3a omyxonu anbda,
WHTEpJIeHKWH-1) Ha (OHE BOCHIATUTEIHHOTO
MpoIecca, KOTOpble aKTUBUPYIOT KJIETKH SHAO-
Tenust U TpoMOoIuThl. KonruecTBo TpoMOOIIH-
TOB MOXKHO KCIIOJIb30BaTh B KauecTBe (hakropa
pUCKa BHYTPUOOJILHUYHON CMEPTHOCTU Yy Jie-
Tel ¢ nH(MEKINOHHBIM 3H0KapanToM [10].

bakTtepuemust crocoOCTBYeT aKTHBAIlUU
BPOXKIEHHOTO NMMYyHHTETA. BenencTaue aToro
Ha (OHE pa3pylICHUsS MUKPOOPTraHU3MOB BbI-
CBOOOXKIAeTCsl TEHETHYECKH Marepuai Oak-
TEpHii, B KPOBOTOKE HAYMHAIOT [IUPKYIUPOBATH
CcBOOOIHBIE (PParMEHTHI KJIETOYHBIX CTEHOK
Yy)KEPOTHBIX areHTOB; HO TaKXe pa3pylia-
IOTCS M KIJIETKH MaKpOOpraHU3Ma, 4TO TaKKe
MIPUBOJIUT K BBICBOOOXKJICHUIO TCHETHYECCKOIO
Mmarepuasia [9]. Bece 310 criocoOCTByeT akTu-
BallMM BHYTPCHHETO MYyTU KOATYJISIIMOHHOTO
3BeHa reMocTa3a. B memnomM akTuBaius BHyTpH-
COCYIHMCTOH BpOXKJIEHHON IMMYHHOM CHCTEMBI
TIPUBOIUT K TpoMOoBocmanenuto [11].

B mocnenyromem Ha TMOBEpXHOCTH I10-
BPEKJICHHOTO Y4aCTKa dHAO0KAP/a MPOUCXOTUT
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omnoxenue GuodpuHa. Ha ydacTkax moBpex-
JEHHOTO SHJIOTENHst 00pasyloTcs acenTuye-
CKHE BereTalyu, KOTOpbIe CHOPMUPOBAHBI
n3 (ubpwHAa W TPOMOOIMTOB. bakrepmemus
crmocoOcTByeT WHOUIIMPOBAHWIO BETCTAITHH,
KOTOpPBIE KOJOHHU3UPYIOTCSI MUKPOOPTraHU3Ma-
MM, YTO IPUBOAUT K Pa3pyLUICHUIO KIIAIIAHOB
U BO3MOXHOMY pa3Bututo 3mbOonuu. Mubu-
[IUPOBAHUE BEreTalii BO MHOTOM 3aBHCHUT
OT CIIOCOOHOCTH MUKPOOPTraHW3MOB K ajre-
3HH, Ba)KHBIM TPETSITCTBUEM Ha MYTH K KOTO-
pOHi SIBIISIETCS BBICOKAsi CKOPOCTh KPOBOTOKA.
MexaHu3MBbl AATe31n y pasHbIX BUAOB MUKPO-
OpPraHM3MOB MOTYT OBITH pa3HbIMH. Kak yxe
OBLIO CKA3aHO, JTUTUPYIOIIHE TTO3UIHH B THO-
JIOTMU WHQPEKIIMOHHOTO YHI0KApINTa 3aHIMa-
et Staphylococcus aureus, KOTOphIii oOmagacT
BBICOKOH aIr€3MBHOM CIIOCOOHOCTHIO. B Mexa-
HHU3Max aAre3nu 3Toro MUKpoOOpranmsMa nMme-
I0T 3HAYCHUE JKCIIPECCHs] Ha CBOCH IMOBEPX-
HOocTH (hakTopa aare3uu A, mpoaykius ¢ep-
MEHTa Koaryinasza, Onarojapsi KOTOpoMy 30J10-
THCTHIN CTa(QMIOKOKK BhIpadaTeiBacT GuOpUH
[9]. Takum oOpa3om, ¢ momollbio (akropa
aare3nn A, obecreynBaeTcsl B3auMOJICHCTBUE
Staphylococcus aureus ¢ TpomOoLUTaMu Kpo-
BHU, 4TO emie 0ojee CrocoOCTBYeT aKTHBAIUU
TpoMOOIIUTOB. DAKTOPHI AJre3UN yCHUIMBAIOT
BO3MOXKHOCTh KOJIOHM3AIIUM WMH BereTanui
MOBPEKJICHHBIX ~KJarnaHoB. bnarogapst ¢u-
OpuHy, 0Opa3yeTcsi TaKk Ha3bIBacMasl «JIOBYIII-
Ka» ()OPMEHHBIX 3JIEMEHTOB KPOBH, IIPU ITOM
3a cuer ¢GuOpMHA ouyar WHQPEKIUH OTTPaHU-
YUBAETCSI, YTO CIIOCOOCTBYET HEIOCTYITHOCTH
MHUKPOOPTaHU3MOB JUIs (haronuTosa.

[Tocne wuHpUIUPOBaHUS BEreTalUil OHU
YBEIIMYUBAIOTCA B pa3Mepax, UHAYLHUPYETCS
AKTUBHBIA BOCHIANUTEIBHBIA mpolecc. B mo-
CJIC/IYIOIIEM 3TO MPHUBOIUT K 3HAYUTEIHHOMY
MOBPEKJICHUIO KIIAIMIAHOB, B HUX Pa3BHBAIOTCS
JIECTPYKTHBHBIC U3MEHEHHsI (BOBMOXHBI Tep-
(dopamnuu CTBOPOK, OTPHIB CTBOPOK KIIAIlaHa,
paspbIBBI X0pA). B cymHOCTH, 3TO MPUBOAUT
K (OpMUPOBaHUIO MMOPOKA CEpJlla, pa3BHUBa-
eTCsl KJanaHHas HEe0CTATOYHOCTh ((YHKIUH
KJIalaHa HapylarTcs), 4TO TPUBOJUT K pe-
TYyPrUTalui KPOBH.

[Taronoruyeckue mporuecchl Npu HH(DEK-
OUOHHOM JSHAOKApAUTE MOIYT IMPOUCXOAUTH
Y Ha UCKYCCTBEHHBIX KJIaaHax cepaua. B atu-
OJIOTHH MTPOTE3HOTO HHPEKIIMOHHOTO dHI0KapP-
JIUTa BOKHOE 3HAYCHHE HWrPacT dMHUIEpMAalib-
HBIW CTAUIOKOKK, B KAYECTBE BXOIHBIX BOPOT
JUIsL KOTOPOTO Yallle BCETro BBICTYIAIOT MHTPA-
BacKyJsIpHbIe KaTteTepsl [12]. B aTux ycnoBusax
Beretanuu (GOPMUPYIOTCS HA CTPYKTYpax Mpo-
Te3a, QYHKIUSI ero HApyIIaeTcs, B Pe3yybTare
Yero MpPOTE3HbIA JHIOKAPAUT MOXKET MPHBO-
IUTH K (OPMUPOBAHUIO (UCTYIBI — ITaparpo-
TE3HOW PEryprUTAINH, YTO COTPOBOKIACTCS
pa3BUTHEM BHYTPHCOCYIAHMCTOTO TEMOJIN3a,

YTO TaK)Ke MMEET 3HAaYCHUE B MATOTEHE3e JTO-
ro 3aboneBanus. llonararot, 4to paspyuieHue
SPUTPOIUTOB BHYTPH COCYIa TPOUCXOTUT
3a CYeT TOro, YTO Ha MeMOpaHy dPUTPOIUTOB
JICUCTBYET BHICOKHMI T'PaJIMEHT JIaBJICHUS B MO-
MEHT MX TPOTAJIKWBAHUS TypOYJEHTHBIM IIO-
TOKOM 4epe3 mapanpore3Hoe orsepctue [13].
Takke BO3MOXHO (hOPMHPOBAHHE CTEHO3a U3-
3a 00pa3oBaHMs OOJIBIIOTO KOJHMYECTBA TPOM-
0OTHYECKNX Macc.

Pa3BuTtHe WHQEKIIMOHHOTO SHAOKApIUTA
MOXCT MPUBOJUTH K CEPHLE3HBIM OCJIOKHCHU-
aM. JlnutenbHas OakTepueMHs CIOCOOCTBYET
00pa30BaHMI0 METACTATHUCCKUX MH(EKLINOH-
HBIX OYaroB Pa3HBIX OPTraHOB, YTO TPUBOIUT
K TIOPYKEHHUIO 3TUX OpTraHoB. Bo3mokHO dop-
MHUpOBaHHE IEPUBAILBYIIIPHOTO alcrecca,
B MaTOJIOTHUECKUI NIPOIIECC MOXKET BOBJICKATh-
sl MPOBOAALIAS CHCTEMa ceplilia C Pa3BUTHEM
TSDKENbIX apuT™Muil. PacctpoiicTBa BHyTpuCep-
JICYHOW TeMOJIMHAMHKHU CIIOCOOCTBYIOT HEO-
CTaTOYHOCTH KpoBooOparmieHus. OmnpenerneH-
HYIO POJIb HTPAIOT U TPOMOOIMOOTIHMIECKHE OC-
noxxneHus. OcobeHHo onacHa 3MOonust HHOU-
UPOBaHHBIMH TPOMOAMH COCYIOB T'OJIOBHOTO
Mo3ra. B mesnoM, WHQEKIMOHHBIH 3HAOKap-
JIUT — ATO TsDKeIoe 3a00lIeBaHUE, KOTOPOE MO-
JKET TIPUBOJUTH K MTOJTMOPTaHHOW HEJ0CTaTO4-
HOCTH Ha (hOHE TepCUCTUpYIOMmEH OakTepue-
MHU U HAPYIICHUSA CUCTEMHOU I'eMOJNHaAMHKU.

JlabopaTopHble METOABI  HMCCIEAOBAHMUS
KPOBHU BBISBIISIIOT YBEJIMUYEHHE CKOPOCTH OCe-
JIAaHWSI SPUTPOIIMTOB, B pse CIy4yacB aHe-
MHIO, JICHKOITNTO3 (peke — JICHKOIIEHHUIO), BBI-
COKHE KOHIICHTpAITMU OCIKOB OCTpPOH a3kl
(C-peakTUBHBIN MPOTEHH), YBEIHMUECHHE YPOB-
Hs LUPKYIUPYIOIIUX UMMYHHBIX KOMIIJIEKCOB.

B awmarnoctuke 3a0oineBaHHMsS Ba)KHOE
3HaYCHWE WIpaAeT BBISBICHUE BO30OYIUTEIS
KaK MPUYUHBI HH()EKIIMOHHOTO SHAOKAPINTA.
C oTO#t 1enbI0 MPOBOAAT MHUKPOOHOJIOTHYE-
cKoe uccienoBanue kposu. OyHako, Oakrepu-
eMusi Ipu MHQEKIIMOHHOM 3SHJIOKapIUTe MO-
JKET OTIMYATHCS TPAH3UTOPHBIM XapaKTepOM
W HEBBICOKOW KOHIEHTpAIue BO30yaUTENs
B KPOBH, YTO OOYCIIaBIMBAET BBICOKYIO dHa-
CTOTY 3TOTO 3a00JIeBaHMs C HEYCTAaHOBJICHHOM
atuosoruei [4]. Takke mpoBoasTcs ompene-
JICHUC I/IMMYHOI‘I[O6YJ'II/IHOB K aHTHUI'€HaM BO3-
Oyauteneil (MMMyHO(EpPMEHTHBIH aHanu3),
BEISBIICHHE HYKJIEHHOBBIX KHCJIOT TaroreHa
(monmumepasHas 1erHas peakmusi). K coBpe-
MEHHBIM METOJAaM JHWAarHOCTUKHA OTHOCHTCS
TaKKe MaTpUYHas JasepHas JecopOlMOH-
HO/MOHM3AIIMOHHO ~ BpEMSINpOJIeTHAasE —Macc-
CHEKTPOMETPHSI; C MIOMOILBIO JAHHOTO METOJa
MIPOBOJIUTCS aHAJIN3 PUOOCOMAJIBHBIX OENKOB,
SIBIISTFOIIMXCS] KOHCTAHTHBIMU B IIpEJIeNIax BH/A
MHUKpPOOpPTaHu3Ma, YTO TI03BOJISIET WACHTH-
¢$UIMpoBaTh MUKPOOPTaHU3MBI C TOYHOCTBHIO
IIo pona u Buza [4].

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2025



Medical sciences

Cpenu MHCTPYMEHTAJIbHBIX METOJIOB JlMa-
THOCTHKH OOJIbIIOE 3HAYEHUE UMEET HXOKapAu-
orpaguueckoe ucciaeJoBaHue, KOTOPOE MO3BO-
JISIET BBISIBUTH BEreTallMU Ha KJlalaHax, mepgo-
paLyIo KJIaraHa Wi aHEBPU3MBIL, TPU3HAKH HE-
JIOCTAaTOYHOCTH KJIallaHa, HECOCTOATEIbHOCTh
npote3a kianaHa. HecMoTpst Ha TO, YTO 3XO-
Kapauorpadus sSBiIseTcsl METOIOM BbIOOpa -
arHOCTUKM MHQEKIMOHHOTO 3SHAOKapAWTa,
CIIeyeT Y4YWTBIBAaTh, YTO YyBCTBUTEIBHOCTb
TPAHCTOPAKaJIbHOW 5XOKapauorpaduu B Bbl-
SIBJICHMU BETeTalMii cocTaBisgeT okoyio 75 %,
aocueccoB 50%; oTpunaTeNbHbIC PE3YJIBTAThI
JUarHOCTHKHM BO3MOXKHBI Ha PaHHUX CTaaUsAX
3a0oneBanus [14]. B 1enoM B JAMarHoCTHKE
NHGEKIMOHHOTO SHIOKAPIUTA HCIIOJIB3YETCs
KOMIUIEKCHBIHM KJIIMHUKO-1a00paTOPHO-UHCTPY-
MEHTAJIBHBIN noxaxoxd. Ilpu oTpuumareabHbIX
pe3yibraTax JUarHOCTHKH IO JIAaHHBIM 3XO-
KapHOTrpaMMbl 0 TIOKa3aHUSAM MOXKET IpH-
MEHSTHCSI KOMITBIOTEpHas Tomorpadus. Bax-
HOE 3HaYeHUE B JUArHOCTUKE MH()EKIIMOHHOTO
SHAOKapIUTa UMEET TUCTOJIOTHYECKOE HCCIIEe-
JIOBaHHUE, C TOMOIIIbI0 KOTOPOTO BBISIBIISIOT JIe-
CTPYKTHBHBIE M BOCHAJINTENIbHbIE N3MEHEHHs
KJIaIIaHOB U MOJKJIANIAaHHBIX CTPYKTYP.

3akjoueHue

WNubexkunoHHbIil S3HTOKApAUT — WHMEKIIN-
OHHO-BOCTIAIIUTENILHOE 3a00JIeBaHIE dHI0KAP-
Jia, TIPOTeKaroliee MPEeUMYIIECTBEHHO ¢ Iopa-
JKCHHEM KJIanaHoB cepiua. [laTomoruueckue
MPOLIECCHI MOTYT IMPOHMCXOIUTh M Ha HUCKYC-
CTBEHHBIX KJIallaHax cepaua. B stmonorum
nH()EKIIMOHHOTO PHI0KApANTa Hauboyee 3Ha-
YUMBIMU BO30YIIUTEISIMU SIBIISIETCS] TPAMITOJO-
KuTeNbHas (iopa — CTaUIOKOKKH U CTPEIl-
TOKOKKH. BaKHBIMH 3BCHBSIMH IaTOTCHE3a
9TOTO 3a00JIEBaHMS SIBISIOTCS OaKTepHEMUs
(xaxk mpaBwIo, HAa (DOHE YK€ HMOBPEKACHHOTO
9HJIOKAPJIA); €r0 MOBPEIKJACHUIO TPEIIICCTRY-
€T HapyllleHHe BHYTPUCEPICYHOU T'eMOJIHHA-
Muku. [loBpexIeHNE SHAOTENHS CEepACHYHBIX
KJIalIaHOB M MPUCTEHOYHOTO JHJIOKap/a MpH-
BOJIMT K aKTHBAI[MH CUCTEMbI TeMocTa3a. B mo-
CJICAYIOIIEM Ha IIOBEPXHOCTH HOBPEKACHHOTO
yuacTKa SHJOKapAa o0pa3yloTcsl acenTuye-
CKHE BereTalfu, KOTOpble CHOPMUPOBAHBI
nu3 ¢GuOpuHa u TpoMOOLUTOB. bakTepuemus
CIOCOOCTBYET HH(HUIMPOBAHUIO BETeTaINH,
YTO B MOCJEAYIOUIEM MPHUBOJUT K paspylie-
HUIO KJIanaHoB. B nmarHoctuke mHQEKIHOH-
HOTO SHJOKapAWTa HCIONB3YEeTCsl KOMIUICKC-
HBIA TOAXOJ, JOJDKHBI 00S3aTENbHO YYUTHI-
BaThCsl KIIMHUYECKUE M J1a0OpaTOPHO-UHCTPY-
MeHTaJIbHbIe KpuTepuu. V3ydeHne narorenesa
U COBEPIICHCTBOBAHUE METOIOB TUATHOCTUKHU
9TOTrO 3a00JICBaHMsI TIPOIOKACTCS U B HACTO-
sIee BpeMsl.
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