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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 (a+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 ng 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 (a+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 ug. Similarly, the hybrid derived from
the red-spike form showed 8.09 pg compared
to 5.65 ug 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
. . & | Chlorophyll (a+b Unit .
2 g S 3 % Or%)ea}g A(rza ()ugr MU Carotenoids (ng)
- Q - ~
El Sample Name E 5| 52 3 = 2 s 5| 2
z Sg| 2§ = E g = 3 | g
2 3| 5| 8 2 < | 81 2|3
v O o O a A @] a %5}
1 S. segetale (Shekiorigin, | ¢y | 38 | 486 | 443 | 545 | 058039026
white spikelet)
2 8. segetale (Sheki origin, | 61 | 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
x = Salinity = 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)gioﬁf?d)s
1000-Grain Weight (g) | (cm) per Spike (pc) | per Spike ghtig
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) 19,0 224 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 c¢m, 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)

= 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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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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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 HDACsS,
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
HbAI1C 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, HbAlc (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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N3YYEHUE HATOPU3NOJOI'M HEBPOTUYECKHUX PACCTPOHCTB
C HOMOIBIO METOAA HEUPOOHEPI'OKAPTUPOBAHUA

IMoaBuruna B.C., Apepuna E.!., 'peGennuxoBa U.B., MakeeBa A.B.

Bopouescckuii 2ocyoapcmeennulii meouyurckuil ynugepcumem umenu H.H. Bypoenxo,
Boponeoic, e-mail: podviginav@bk.ru

HccnenoBanue MeTabonu3Ma Mo3ra IpH TPEBOKHO-CTIPECCHBHBIX PACCTPOICTBAX aKTyallbHO, TaK KaK 3TH
HapyLICHUs ICHXUKHU CTAHOBSTCS Bce Oosiee pacpoCTpaHeHHBIMU B COBPEMEHHOM o0mecTse. MeTabonmyeckue
M3MCHCHUS, BIMSIOIINE HA HACTPOCHHE, MOTYT CIIYXXHTh BaKHBIMH MapKepaMu Ipu Juar€octuke. Mcmoab3oBa-
HHE METO/I0B U3MEPEHMS ITOCTOSHHOIO MOTEHINAA IPH HEHPO3HEProKapTUPOBAHUH MIPEJICTaBIACT COOOH Bak-
HBIIl IIar BIepex B HEHPOICHUXOIOTHH U KIMHUYECKOU mpakTHke. Llenb McciieoBaHUs: N3YYUTh 0COOCHHOCTH
[aToreHe3a PacCTPOMCTB TPEBOKHO-ACHPECCUBHOTO CIHEKTPA C MCIOIb30BAHUEM HCHHBA3MBHOTO METOAA PErH-
CTpaLK YPOBHS ITOCTOSHHOI'O MoTeHuuana. B uccnenoanun npunsum yyacrue 61 yenoek (20 MyxuuH), nep-
BHYHO ITOCETHBIINE BOpoHEKCKHI IICHXOHEBpoIOorndeckuil aucnancep. [ist onpeneneHus: HCXOJHOTO YPOBHS
[ICUXOJIOTHYECKON CHMIITOMATHKH MPUMEHSIINCH LIKAJIbI TPEBOTH 1 Jienipeccuu beka, 171s OleHKH SHeproodmMeHa
B FOJIOBHOM MO3T'€ HCTIOJB30BAJICS METO/ HelfposHeprokapTupoBanus. CHopMHUPOBAHO 2 rPyIIbI: KOHTPOJIbHAS —
30 genoBex 6e3 pacCTPONCTB IICHXHKU, OCHOBHAS Ipymnma — 31 4eloBeK CO CMEIIaHHBIM TPEBOKHO-JCIIPECCHB-
HBIMH paccTpoiicTBamu. IIpy cpaBHEHNH ABYX IPYII HCIBITYEMbIX YCTAHOBICHO, YTO TP HEBPOTHYECKHUX pac-
CTPOMCTBAX MPOMCXOANT BO3PACTAHUE YPOBHS MOCTOSIHHOTO MOTEHIMAIa MO3Ta, YTO TOBOPHT O HAXOXKJICHHHU IO-
JIOBHOTO MO3Ta B YCIOBHSX OKHCIIUTEILHOTO cTpecca. [IporomkuTeasHoe BO3AeHCTBHE OKHCIUTEIBHOTO CTpeC-
Ca OTPHUIIATEIbHO CKa3bIBACTCS HAa HEHPOIIACTHYHOCTH M CIOCOOHOCTH K BOCCTAHOBJICHUIO HEHPOHHBIX CETEH.
Takum 00pa3oM, NOBBINICHHE MOCTOSHHOIO IOTEHIMATa MO3ra MpH IPOBEICHHN HEHPOIHEPTrOKAPTUPOBAHUS
HaMpsMyIo KOPPEIHPYeT ¢ KIMHHYECKUMHU IPOSBICHHAMH HEBPO30B U TPEBOXKHBIX PACCTPOUCTB, YTO CO3JaeT
OCHOBBI /ISl CO3IaHUsI HOBBIX ITOJXO/IOB K TEPaNuu U MpopHIaKTHKE.

KuroueBrble ciioBa: TpeBora, Aenpeccusi, ypoBeHb noCTOSIHHBIX NOTEHIIHAJIOB, 3Hepr006MeH, nmaToreHes

STUDYING THE PATHOPHYSIOLOGY OF NEUROTIC DISORDERS
USING THE NEUROENERGY MAPPING METHOD

Podvigina V.S., Averina E.I., Grebennikova 1.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

BBenenue

B name Bpemsi omHHMHU K3 HauOosee 4a-
CTO BCTPEUAIOIIMXCSl HEBPOTHUECKUX 3aboiie-
BaHUH SIBJISAIOTCS TPEBOXKHO-/ICHPECCUBHBIC
paccrpoiictsa (T/IP). B cBsi3u ¢ yBenmudennem
PacnpoOCTPaHEHHOCTH M YXYIUICHUS KauecTBa
KU3HHM JIIOJCH JIaHHbBIC MAaTOJIOTHH TPEeOyIOT

Oosee 3PPEKTUBHOTO MOAXOJA K JUATHOCTH-
ke u nedenuro [1, c.1; 2, c.e551]. Tlo onenkam,
6onee 300 MUJUITMOHOB YENIOBEK BO BCEM MHpE
(4,05% nacenenus Mupa) CTpaaatoT OT TPEBOXK-
HoCTH [3, c.1], a okomo 280 mmmtronoB (3,8%
HAceJIeHMs1) — OT JENPECCUBHBIX PACCTPONCTB
[4]. BO3 mporao3upyeT 3HAYUTENBHBIH POCT
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pactpoCcTpaHEHHOCTH ATUX PACCTPOMCTB, MPH-
yéM k 2030 rojy JieripeccUBHBIE pacCTPOMCTRA,
10 MPOrHo3aM, CTaHyT OJHMM H3 CaMBbIX pac-
MIPOCTPAHEHHBIX BUIOB PACCTPOMCTB [4].

Cpenu MHOXecTBa (HaKTOpPOB, CIIOCOO-
CTBYIOIIMX DPa3BUTHIO TPEBOXKHBIX U JICTIPEC-
CUBHBIX COCTOSTHH, BBIJICNAIOT Kak OWOIIO-
THYECKHe, TaK W MCUXOJOTHYECKHE aCTIeKTHI.
bunonornueckue IMPUYXHBI BKJIIOYAIOT B ce651
TeHETHYECKYIO MPeIpacloNOoKeHHOCTh, KOTIa
HACJICJICTBEHHbIE OCOOCHHOCTH MOTYT MOBBI-
1aTh BEPOSTHOCTh BOBHUKHOBEHHS TAKUX pac-
cTpoiictB. Kpome Toro, BaxkHasi pojib OTBOJIUT-
Csl HapyIICHWI0 OMOXMMHYECKHX MPOIECCOB
B TOJIOBHOM MO3re, Hampumep, AucOanaHcy
HEHUPOTPAHCMUTTEPOB, TAKUX KaK CEPOTOHUH
1 10(aMuH, KOTOPBIE YYaCTBYIOT B PETyIISAIIUU
HACTPOEHHS W SMOIMOHAIBFHOTO COCTOSHUS.
KittoueBpIM (hakTOpoM BBICTYTIAIOT M CTPECCO-
BBIC CUTyalluHd, C KOTOPBIMH YCJIOBCK CTAJIKU-
BacTCiAa B HOBCCI[HCBHOﬁ KHN3HU — IIOCTOAHHOC
HaNpsDKCHUE, XPOHUYECKUI CTPECC U TPaBMBI
MOTYT 3HAYUTEIHHO YCYI'YONsiTh JMHAMU-
Ky pPa3BUTHS TPEBOKHBIX W JETPECCUBHBIX
paccTpoCTB.

He MeHee 3HAYMMBIM SIBISETCSl BIIMSHUE
COLIMANILHOM CpeJbl: JaBiieHHe Ha pabote,
KOH(IIUKTBl B MEXKJIUYHOCTHBIX OTHOIIEHH-
sIX, a Takke (UHAHCOBBIE TPYAHOCTH CO3JIa-
IOT OOMNOJHUTCIBHBIE HWCTOYHUKH CTpECCa,
CIOCOOCTBYST COXPaHEHHUIO WM YCHIICHHIO
CUMIITOMOB TpPEBOTM W Jenpeccuu. Bizau-
MojielicTBHE 3TUX (AKTOPOB 3a4acTylO IPH-
BOJUT K CJOXHOW KapTHWHE, TPH KOTOPOH
OMoJOTHYecKre YA3BUMOCTH  COUYETAIOTCA
C He6JIaFOHpI/I$[THBIMI/I JKU3HCHHBIMHU OGCTO-
ATCJIBCTBAMU, HOAACPIKHBAA yCTOﬁHHBOCTL
U MPOTPECCUPOBAHKE TICUXOIMOIIMOHAIBHBIX
HapymeHuii. [loHMMaHWe KOMITJIEKCHOCTH
ATUX TPUYHH T03BOJSAET Oosee d3PpPekTHBHO
paspabarbiBaTh CTpaTerud NPO(UIAKTHKU
U JICUCHUS JAaHHBIX COCTOSHUM [1].

MetabOonu4eckue H3MEHEHUs, a UMECHHO
HapylIeHus: B 0OMeHe HeHpOTPaHCMUTTEPOB,
BIUSIONINX Ha HACTPOCHHE, MOTYT CITy)KUTh
BaXXHBIMU MapKe€paMu IpU JUATrHOCTUKE HdaH-
HBIX cocTostHUH [5]. g 3TOTO MCHOIB3YIOT
MeToA Helpoaneprokaptuposanus (HOK), ko-
TOPBIH MMO3BOJIIET U3y4aTh aKTUBHOCTh MO3Ta
Y DHEPreTUYECKHUE MPOIECCHI, TPOUCXOISIINE
B HEM, YTO ITOMOTAeT TOHATh OMOXUMUYECKHE
u ¢usnonoruueckue ocHopbl JICP [6]. HOK
OLICHMBAET WHTEHCHBHOCTH IepeOpasbHOro
SHEPreTHYECKOro oOMeHa Onaroaapsi aHaiauzy
MoKa3aresieil ypoBHS IMOCTOSHHOTO MTOTEHIINA-
na (YIIII), cBI3aHHBIX C KUCIOTHO-IIEIOTHBIM
OaancoM TKaHei rosioBHOTO Mo3ra. [Tox VIIIT
IIOHUMArT YCTOﬁqHBym Pa3sHOCThL MMOTCHIUA-
JIOB MUJUIMBOJITHOTO JTUAITa30HA, PETUCTPH-
pYeMyl0 MexXIy MO3roM (WM DBKcTpauepe-
OpaibHBIMHU CTPYKTypamMH) U pedepeHTHbIMH

00JTaCTSIMH C TIOMOIIBIO YCHITUTENEH TTOCTOSH-
HOTO TOKa [5]. Takue moTeHITHaIBI Ps aBTOPOB
OTHCHIBAIOT KaK CBEPXMEIJICHHYIO dIEKTpUYe-
CKYIO aKTMBHOCTh HJIM «OMETa-MOTCHIIUATIBD)
[5, 7]. Meton peructpanuu u aHanuza YIIII
rosioBHOTO M0o3ra — HOK pa3zpaboran mpodec-
copom B.®. ®oxunsiM B Jlaboparopuu Heipo-
(m3uonornn HaydHOro ImEHTpa HEBPOIOTHH
CHayaJla COBETCKOM, a 3aTeM poccuiickoit Axa-
JeMuu MeauIMHCKuX Hayk [7]. Metogq HOK
MaJlo U3BECTEH 3a npeaenamu Poccuu u, coot-
BETCTBEHHO, HE UCHOJIb3YETCS TAM B KIIMHHYE-
CKOM mpakTuke [6, ¢.23].

Lesn ucciiegoBanust — pacKphITh 0COOCH-
HoctH narorenesa T/[P ¢ ucnonp3oBaHueM He-
HWHBa3UBHOTO MeTona peructpanuu YIIIL.

MaTepna.nLl U METOAbI UCCJICAOBAHUA

B wuccnemoBaHMum OpUHSUIM  ydyacTue
61 deynoBeK, MNEPBUYHO TMOCEIIAIONIUNA YyU-
pexJeHue 3apaBooxpaHeHus BopoHexckoi
obmactu  «BopoHexckuii 00JACTHON — KITH-
HUYECKUH TICHXOHEBPOJIOTUYECKUH JUCIaH-
cep», U3 Hux 20 nuu Myxckoro nona. Bcee
UCTIBITYEMble IPOTECTUPOBAHBI C IMOMOLIBIO
IIKaJ JUIsl OIEHKH YPOBHSI TPEBOTHU H JieNpec-
cun 1o beky (BeckDepressionlnventory-II,
BeckAnxietylnventory) [8]. [lannbsie ompoc-
HUKH pa3padoTaHbl HA OCHOBE KIMHUYECKHX
HaOII0IEHUH aBTOPOB, MTO3BOJIMBILUX BBIIBUTD
OTpaHUYCHHBIN HAOOp HanOoJIee peIeBAaHTHBIX
W 3HAYUMBIX CUMIITOMOB JICTIPECCHUHU U TPEBO-
I'H, a TaK)Ke Hanbosee 4acTo MPeAbsBIIEMBIX
nanueHTaMu kano0. ONPOCHUKH BKITIOYAIIH
B ce0s1 21 BONpoC M OLICHUBAIUCH, KaK CyM-
MapHOE 3Ha4YeHHE HaOpaHHBIX OamioB. Pas-
0autoBKa JUIs IIKaJbI Jerpeccuu beka: Menee
9 — OTCYyTCTBHE JENPECCUBHBIX CHUMIITOMOB;
10-18 — nerkas nenpeccusi, acTeHO-cyOaenpec-
CHBHAsl CUMIITOMAaTHKa, MOXXET OBITH y coMa-
TUYECKHUX OOJIBHBIX WMJIM HEBPOTHUYECKHH ypo-
BeHb; 19-29 — ymepeHHas nemnpeccusi, KpUTH-
yecKuil ypoBeHb; 30-63 — sIBHO BBIpa)keHHas
JeTpeccuBHasl cUMIToMaruka. Paz0anmioBka
Jutd mkansl Tpesoru beka: 0-21 — Hu3kas Tpe-
BOXKHOCTb; 22-35 — cpeaHsisi TPEBOXKHOCTD;
36 ¥ BBIIIIEC — TOTCHIINAILHO OTIACHBIN YPOBCHB
0ECITOKOWCTBA U TPEBOTH.

o pe3ynbraraM TECTUPOBAHUS BCE y4acCT-
HUKHU TOAEJTICHBI Ha JIBE TIPYIIbI: KOHTPOJIb-
Hy!o rpynmy cocraBunu 30 uenoBek 0e3 pac-
CTPOWCTB ICHXMKH, @ OCHOBHYIO TpyHIly —
31 genoBek co cmemranabM T]IP.

KpurepussiMu MCKIIIOUCHHUST SIBISIACH: TIe-
pEHECEHHBIE YeperHO-MO3TOBBIE TPaBMBI, Op-
raHUYeCKUE HEBPOJIOTHUYECKUE 3a0oieBaHus,
3aBUCHUMOCTb OT IICHXO-aKTHBHBIX BEIIECTB,
OCTpbIE U XPOHMUYECKHE PECIUPATOPHO-BU-
pycHBIe 3a00JeBaHNs, OpraHUYECKHe JereHe-
partuBHBIE 3a00JICBaHUS, OMYXOJIH TOJOBHO-
ro MO3ra.
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Jlamee BceM HCITBITYEMBIM H3MEPSUIA yPO-
Berb YIIII ¢ momompio cepTudUInpoBaHHO-
ro W JIMIEH3UPOBAHHOIO MpuOOpa mnpudopa
«AMEA». [lauHplii mpuOOp MO3BOISET OLle-
HUTb SHEPrOOOMEH B TOJIOBHOM MO3TE.

YyacTHUKAM TPHUKIAIBIBAIN JBa JJICK-
Tpoma K KOXKe: CHHUH IaTdnhK 3aKpeTuIsIICcs
Ha 3aI5ICThe C MOMOIIBIO MAaHKEThI, @ KPaCHBIN
JIATYUK MEHSUIM MECTaMu Ha JI0y, 3aThUIKE, Te-
MeHU U 00oux BUCKax. [locie 3Toro npoBoau-
JIUCh U3MEPEHUS U Pe3yJbTaThl 3aIHCHIBAIUCH
JUTS KX JI0TO TToJokeHus1. C IIOMOIIBIO YCHITH-
TeJICH MOCTOSHHOTO TOKA U3MEPSIICS TTOCTOSIH-
HBII YPOBEHb MOTSHIIMAJIA B MUJJIUBOJIBTOBOM
JMara3oHe, KOTOPBI MEJICHHO MEHSLICSI.

CoOpaHHble JlaHHBIE aHAIM3UPOBAJIKCH
C IENBI0 BBHISBICHUSI 3aKOHOMEPHOCTEH B pe-
aKIMSIX HePBHOM CHCTEMBI Ha Pa3IUIHBIC CTH-
MyJIbl, QUKCHPOBAIM MeJIbYaiIlne U3MEHEHUS
B TIOKa3aHMSX, MBITAACh YCTAaHOBUTH CBS3b
MEXJIy MECTOIIOJIOKEHHEM CEHCOpa U YpPOB-
HEM DIIEKTPUYECKOW aKTHBHOCTH MO3Tra. JTa-
JoHHBIMU ToKazareimsmu YIIIT mms kaxmoro
OTBEJICHUSI SIBJISUTUCH CIICAYIONIUE 3HAYCHHMS:
jo6Has obmacte — 8,9; TeMeHHas 00IacTh —
11,5; 3arpuiounas — 9,0; mpaBast BUCOYHAsT —
8,2; neBas BucouyHas — 10,5.

PesynbsraTel mccnenoBaHHS —TOABEPTHY-
TBl CTATUCTHUYECKONH 0O0pabOTKEe C HCITOJb-
30BaHUEM CTaHJAPTHBIX METOJOB BapHallu-
OHHOHM CTaTUCTHKHU: PAacyeT CPEIHUX 3Ha4e-
HUH, CTaHAAPTHOTO OTKJIOHCHHS, OIIUOKHU
CPeIHHMX 3HAYEHWH C WCIIOJNB30BAaHUEM IPH-
xmagaeix  nporpamMm  STATISTICA version
6.0 u MicrosoftExcel 2011.

Pe3ynbTarhl uccsie10BaHus
U MX 00CYy:K/IeHue

[lo uroram aHKETHPOBAaHUS C TOMOIIbIO
mKan beka: B KOHTPOJIBHOH Tpymiie cperHuit
Oamn tpeBoru coctapisut 10 equHMI, a cpen-
HAW 0ayuT AeTpeccun — 7 €AWHMII, YTO TOBOPHU-
710 00 OTCYTCTBUH TICUXOTNATOIOTHYECKOH CHM-
nroMaruku. B ocHoBHOI rpymimie 83% ucnbITy-
€MBIX MMENH BBICOKUH YPOBEHb TPEBOKHOCTH
1 SIBHO BBIPQXKEHHYIO JICTIPECCUBHYIO CUMIITO-
Matuky, 17% sxe oOnagany yMEpeHHBIMHU IIO-
KazareJsiIMA TPEBOTH U Jenpeccuu. Mim Oputo
PEKOMEH/IOBaHO MPONTH JIeUeHHE B YCIOBUAX
nHeBHOTO ctarronapa BOKITH/I.

Bo BpeMst npuMeHeHHsT aHAIU3aTOpa MEA-
JICHHOH AJIEKTPUIECKON aKTHBHOCTH MO3Ta T10-
JIy4EHBI CJeAyIONINe JaHHble. B KOHTPOJIbHOM
rpymIe napaMeTphbl BApbUPOBAINCH B CPEIHUX
3HAUEHHAX, UHOTA ¢ HEOOJBIIMMHU OTKJIOHE-
HUSIMHM B CTOPOHY YBEJIMYCHUS WIH YMEHBIIIC-
HUSl, 4TO SIBIIIETCS BapHaHTOM HOpMbl. Cpe-
aue 3HaueHus YIIII mo 1o0HOMY OTBEICHHIO
cocTaBisu 8 en., mo TeMmeHHomy — 10,2 en.,
1o 3aTbuiouHoMy — 3.0 ef1., 1o mpaBoif BUCOU-
HoW — 4.len, mo neBoi BucouHoit — 10.0 en.

DTO0 03HAYAET, YTO y ATHX JIFO/IeH He OBLIO MpH-
3HAKOB CTpecca WX AePHUITUTA SHEProoOMeHa,
YTO CIOCOOCTBOBAJIO JTyUIIeH KOHIIEHTPALNH,
YMCTBEHHOW aKTHBHOCTH ¥ OSMOIIMOHAIb-
HOM ycrolumBOocTH. bnaromaps HopmanbHO-
My YPOBHIO METaboJIM3Ma B TOJIOBHOM MO3TE,
oHM MOTTH A(h()EKTUBHO pearmpoBaTh Ha He-
raTUBHBIE BO3CHUCTBUS M COXPAHATH TICHXOJIO-
THYECKOE PAaBHOBECHUE B CIIOKHBIX CHUTYAIIHSIX.
B ocnoBnoii rpynne YIIII 3Ha4uTENBHO NOBBI-
mreH. 3aeck cpeanue 3HaueHust Y111 mo noGHO-
My OTBEJICHHIO COCTaBIISUIH 83 €]1., TI0 TeMEH-
HOoMy — 74.3 en., 1o 3aTpuIogHOMY — 81.4 e,
10 TIpaBoii BUCOUHOH — 83.1ex, 1Mo JieBoit BU-
couHori — 82.8 en. JlaHHbIE CBHIETEILCTBO-
BaJ O HAXOXJICHUU OpPraHHM3Ma B YCIIOBHUSX
OKHUCIUTEIILHOTO CTPECCa W SMOIMOHAIBHOTO
HaNpsHKEHHsI. DTO COCTOSIHAE MOKET OBITh CBSI-
3aHO C YBEITWYEHHEM TOTPEOIICHUS TITFOKO3bI
MO3TOM, YCHJICHHEM KPOBOTOKA M HAPYIICHU-
em TopMo3Horo dpdexra TAMK [7].

YpoBeHb ocTosiHHBIX moTeHIanoB (YIII)
CITY’KHUT BaXXHBIM WHIUKATOPOM, KOTOPBIH TTO-
3BOJISIET OIICHUTH PA3IINYHS B YHEPTETUIECKUX
3arparax, CBsI3aHHBIX C PabOTON TOJIOBHOTO
MO3ra U BCEW HEPBHOW CUCTEMBI B LIEJIOM.
DTOT moKazarelb OTpakaeT TeKyIllee (yHK-
[IMOHAIBHOE COCTOSHHE OpTraHW3Ma, IPeo-
CTaBJsisi OOBEKTUBHBIE NaHHbIE 00 aKTHUBHO-
CTH HEHPO(U3HOIOTHUCCKUX MEXaHHU3MOB,
OTBETCTBCHHBIX 3a MOJACPKAHUE HOPMAab-
HOro nepeOpaibHOro romeocrasa. I[Ipu aTom
VIIII urpaer KiarO4YeBYIO pOJb B PETyISIUU
(hYyHKITMOHAIIEHON aCHMMETPHUH MEXKTY TOITY-
MIapUsSIMH MO3Ta, YTO MMEET CYIIECTBECHHOE
3HAQUCHHE JUISI KOOPAWHAIMHM KOTHUTHUBHBIX
U MOTOpHBIX mpoueccoB [9]. ImaBHBIM 00-
paszom Ha ¢opmupoBanue YIIII Bnusor mo-
TEHIMAIBI TeMaTodHIe(PaTuIecKoro Oapbe-
pa, KOTOpHIH oOecrednBaeT M30MpaTeIbHBIN
TPAHCTIOPT BEHIECTB MEXKAY KPOBOTOKOM
M MO3TOBOW TKaHBIO, a TaK)Ke MEMOpaHHBIC
MOTEHLIMAJIbI, BO3HUKAIOIIME HA TOBEPXHOCTH
HEPBHBIX U INIMAJTBHBIX KIETOK, YTO OTPAXKaeT
WX DJIEKTPUUECKYI0 aKTUBHOCTh U COCTOSTHUE
KJIETOYHOTO OOMEHa.

Bricokasi MHTEHCHBHOCTh 1epeOpaIbHOrO
JHeprooOMeHa — XapaKTepHas OCOOCHHOCTh
HEpPBHOM TKaHU ronoBHoro mosra [5]. Ilo-
CKOJIBKY CO3[]aHW€ W TOJIep)KaHue Pa3HOCTH
KOHIICHTpAIMi HOHOB Ha MeMOpaHax TpedyeT
3aTpar SHEPruu Ha padoTy NpoTuB aAudPy3u-
OHHOTO TPaJUCHTa, WHTETPAIbHOE 3HAYCHUE
VIIII no3BonsieT OLEHUTh HHTCHCUBHOCTH
1epeOpatbHBIX dHEPro3arpar. ITo MOITBEPK-
JIEHO PSAIOM IKCTIEPUMEHTAJIBHBIX HCCIIEI0Ba-
HUU, TTOKa3aBIINX, YTO €r0 3HAYCHUE KOPPEIIU-
PYET C TIOKa3aTesiIMA SHEPreTHUECKOTo o0Me-
Ha: K03 PUIMEHTOM KaTaboJin3Ma, ColepiKa-
HueM AT®, nakrara, pH [7], UHTEHCHUBHOCTbBIO
peaknuii MEepeKUCHOTO OKWCICHHS JTUIHIOB
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B Mo3re [10], ypoBHEM KOPTH30J1a U AKTUBHO-
CTBIO IBIXaTEeNBHBIX (hepMeHTOB [9].

Metox HOK mano u3BecteH 3a mpenena-
mu Poccun M, COOTBETCTBEHHO, HE HUCHOIb3Y-
eTcsl TaM B KIMHHYECKOM mpakThke. OHAKO
B HalleH CTpaHE MOCJIE MPOBEJCHHBIX HCCIIE-
JIOBaHMI ObUIO BBIICHEHO, 4YTO II0KA3aTeIIH
VIIII, sABAsAsACH HHTErpajbHBIMH METPUKAMHU
9HEPreTUUECKOro COCTOSHUS MO3Ta, OTPayKaloT
HE TOJBKO HEWPOPHU3HOIOTHYECKHE TTPOLECCHI
IIPU CTALMOHAPHBIX YCIIOBUSX, HO U KOppEIu-
PYIOT ¢ OMOXMMHYECKUMH U MMMYHOJOIHYe-
CKUMHU TTapaMeTpaMu, KOTOPbIe XapaKTePU3yIOT
obriee (QYHKIIMOHAIBHOE COCTOSHHUE aallTHB-
HBIX CHCTEM OpraHusma. IJTo JaéT BO3MOXK-
HOCTh TPHUMEHATh aHAJU3 paclpeesIeHUs
VIII nns peuieHus: pa3auyHbIX 3a7ad, BKIIIO-
yas ONpelesIeHne B3aUMOCBSI3H MEXIy (yHK-
LIMOHAJBHOM aKTUBHOCTHIO OpraHU3Ma U SHep-
TeTHUECKUM METa0O0IM3MOM MO3ra, a TaKKe
JUIs1 pa3pabOTKU PaKTHYeCKuX MeTomoB [11].

W3BectHO, uto YIIII oTpaxkaer cocrosHue
KHCJIOTHO-IIIEJIOYHOIO PaBHOBECHs Ha I'PaHU-
e remaro’Huedanudeckoro Oapwepa [5, 7].
B HOpMe KHMCIOTHOCTH KpPOBH, OTTEKaromleit
OT MO3ra, OIpEeaeNseTcs HaKOIUIEHHEM KHC-
JIBIX TPOAYKTOB OOMEHa (MOJIOYHOM KHCIOTBHI
IIPU IVIMKOJIM3€, YTOJIBHOW KUCIJIOTHI IIPHU KHC-
JIOPOJHOM OKHcieHnn B nukiie Kpebea). Amm-
JOTUYECKUH CIBUT KPOBU SIBISIETCS OJHUM
U3 BaKHBIX (AKTOPOB YBEIWYCHHUS KOHIICH-
Tpalyy BOAOPOIHBIX HOHOB U, KaK CIEACTBHE,
YCHJICHHS JIOKAJIBHOTO MO3TOBOTO KPOBOTOKA.
TecHas cBsI3b IpoLiecCcOB METabOIM3Ma C KOH-
LIEHTpalneil BOAOPOAHBIX MOHOB B OTTEKalo-
et ot Mo3ra KpoBu u norennuanom ['Ob mo-
3BoJisieT ucnoab3oBarh YIIII xak mokasarens
LepedpaibHOrO HeproooMena. B Hopme mo-
BBILLICHHUE JIOKAJIBHOTO MO3TOBOIO KPOBOTOKA
U TOTpeONeHUs] TIIOKO3BI COMPOBOXKIAETCS
pocrtoMm YIIII. B HOpMaTUBHOM JiMana3oHe Mo-
Kasaresieil Bbicokue 3HadeHus YIIII orpaxa-
0T MOBBIIICHUE YHEPrOOOMEHA, HU3KHE — €ro
cHwxkenue [7, 11]. IIpu marosorum onvucaHHbie
COOTHOUIECHUSI MOT'YT MeHsAThCs. [loBblmieHune
VIIII mMoxeT OBITh CBSI3aHO C HapacTaHHUEM
[JIMKOJIN3a BCJIEICTBUE CHIDKEHUS JIOKaJIbHO-
ro MO3TOBOTO KPOBOTOKa (HampuMep, Npu Ha-
PYLICHHSIX MO3TOBOTO KpoBooOpamienus [7].
JInbo 1mepeOpaNbHBIN arumo3 MOXKET OBITh
BBI3BaH YCHJICHHEM Kara0oJm3Ma BCIICICTBUEC
arpoduueckux 3aboneBaHuii Mosra (Ooje3HH
Agnbureiimepa, [lapkuncona). Ilostomy oTHO-
CUTENBHO TpocTas TpakToBka YIIII B HOpMme
TpeOyeT JONOIHUTEIPHOIO BHUMAaHU IIpH 3a-
6onesanusx I'M [5, c. 65]. Ha VIIII coco6-
HBI BIUATH COJEpKaIIUecs B MEXKKIETOYHOM
MIPOCTPAHCTBE  MOJIEKYJIbl  THAITypOHOBOM
KHCIIOTBI, HECYIIHE OTPHUILATENIBHBIE 3apsipbl,
HU3MEHSISI CBOE PACIOJIOKEHHE M CBA3BIBAS
HOHBI, 3apsKEHHBIE NIOJIOKUTENbHO. CUUTALOT,

YTO paboTa MPOTHB IEKTPOXUMHUECKOTO Tpa-
JUEHTA TIOTEHITNATI00Pa3yIOIINX HOHOB TPeOy-
€T DHepro3arpar JJisi TeHepalud MeMOpaHHBIX
MOTEHIIMAJIOB, BCJIEJICTBUE ITOTO MapaMeTpbl
VIIIT cesizanbl ¢ uepeOpalbHBIMH IHEProsa-
TpaTaMy M TO3BOJISIOT OIICHWBaTh WX WHTCH-
cuBHOCTE [11]. Takum 00pa3oM, TOBBIIICHUE
VIIII B mr060# o0macTu MO3ra OTPaXKaeT yBe-
JTMYEHHUE YHEPro3arpar B 3TOW 00JacTH, ToTna
KaK €ro CHHU)KEHUE CBUJICTEILCTBYET O IMPOTH-
BOTIOJIOKHOM TEHICHIINY.

[Ipu HEBpOTHUECKHUX PaCcCTPONCTBAX IMPO-
ucxoaut Bo3pactanue YIIII, yto roBOpUT
0 HaXOXKJIEHUH TOJIOBHOTO MO3ra B YCIIOBHUSX
OKHCJIMTEJILHOTO CTpecca. ITOT (PeHOMEH MOoj-
YEPKHUBAET B3aMMOCBS3b MEXKIY ICUXUIECKUM
COCTOSIHHEM WHIWBHJA W OMOXUMHUYECKHUMH
MpOIleccaMy, MPOTEKAIOIIMMHA B €r0 OpraHu3-
Me. OKUCIIUTETBHBIA CTPECC, B CBOIO 0YEPElb,
MOYKET TPUBOJIUTH K TOBPEXKICHUIO KIIETOK
HEPBHOW TKaHU, CIIOCOOCTBYS YXYAIICHHUIO
KOTHUTHBHBIX (PYHKIIUH W 3MOIMOHATBHOMN
crabmwibHOCTH [5, 7]. BeposTHO, HEBpoTHUE-
CKUH KOH(IIMKT TIEPEBOTUT TOJIOBHOM MO3T
YeNoBeKa Ha JPyroi, Oosee BHICOKHH YPOBEHb
MeTaboiaM3Ma. YpOBeHb MeTa0onM3Ma, KOTO-
pBIiA, TTO-BUIUMOMY, SIBIISICTCS OJHHM H3 yC-
JOBUHA (POPMUPOBAHUS «ITOPOYHBIX KPYTOBY»
MIpH HEBPO3axX M, KakK CIIEJICTBHE, ayTOKMHE3a
WM CaMOPAa3BHUTHUS TATOJOTHH TPEBOXKHO-JIe-
MIPECCUBHOTO ceKTpa [9].

Meton HOK nomMoraeT He TOIBKO B MOHU-
TOPUHTE COCTOSHUS TIAIIMEHTOB, HO U OTKPBI-
BalOT MyTh K OoJiee TITyOOKOMY TOHUMaHHIO
MEXaHU3MOB, JIS)KAITNX B OCHOBE MX TICHXO-
SMOLIMOHATBEHOTO cocTOsiHUSL. COBpEeMEHHbBIE
HCCIIEIOBAHUS TOATBEPIKAAIOT, YTO KOJICOaHHSI
SHEPreTUYECKOr0 TOMEOCTa3a HalpsMYI0 KOp-
PENUPYIOT C KIWHUYECKUMH TPOSBICHUSMHU
HEBPO30B M TPEBOKHBIX PACCTPONCTB, YTO CO3-
JTaeT OCHOBBI 11 CO3/IaHUS HOBBIX ITTOJIXO/IOB
K Tepanuu u npoduiaxkruke [6, 5].

3akiaouenue

Takum 00pa3oM, B XOJE HCCIICIOBAHUS
BBISICHWIOCH, YTO IOBBIIICHUE ITOCTOSHHOTO
MOTEHIMAaIa MO3ra IIPU HPOBEICHUU HEHpod-
HEPrOKapTHPOBAHHS HAIPIMYIO KOPPEIUPYET
C KIMHUYECKUMH TPOSBICHUSMH HEBPO30B
U TPEBOXKHBIX PACCTPOUCTB. DTO OTKPBITHE
MOAYEPKHUBACT BaKHOCTh ITyOOKOTO HOHHMA-
HUS HEWPO(PHU3NOIOTUUECKUX MEXaHHW3MOB,
JIeKalllUX B OCHOBE 3THX paccTtpomcrts. Hc-
MOJIb30BAaHHE COBPEMEHHBIX METOIOB HEHMpO-
BU3yaJHM3allii, TaKUX Kak (YHKIHOHAJIbHAS
MarHUTHO-pe3oHaHcHas Tomorpadus (GMPT),
anektposHnedanorpadus (O317) u apyrue uH-
HOBAIMOHHBIE TEXHOJIOTHH, OTKPHIBAECT HOBBIC
TOPU3OHTHI B M3YYCHUH AKTHBHOCTH Pa3ivy-
HBIX 00JacTeil MO3ra, CBSI3aHHBIX C TPEBOXK-
HOCTBIO U JeTpeccueil. DTH METO/bl 1T03BOJIs-
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0T UCCIIEIOBATENSIM MONyYaTh 0oJiee TOYHBIC
W NOAPOOHBIE IAHHBIE O TOM, KaK MO3T' pearu-
PYET Ha cTpecc, Kak (GOPMUPYIOTCSI TTATOIOTU-
YEeCKHE COCTOSHUSI U KaKue 00IacTi Mo3ra BO-
BJICYCHBI B 3TH IPOLIECC.

[ToHMMaHuEe JUHAMUKHA TOCTOSHHOTO IT0-
TEHIMAla MOXET CTaTh KaTalu3aropoM B
paspabotke Oosice 3((HEKTUBHBIX METOIOB
JICYCHHUs, HaTpaBICHHBIX Ha BOCCTaHOBIIE-
HHUE U KOPPEKLHUIO HapylleHHi B paboTe Mo3-
ra. OTo, B CBOIO OuYepe/b, MOXKET IMPHUBECTH
K CO3/IaHUIO MIEPCOHATN3UPOBAHHBIX MOIAXO0JIOB
K Teparuy, YYUTHIBAIONIMX WHAWBUIYaIbHbIC
0COOEHHOCTH KaXKJIOTO MMaI[UEeHTA.

Hanpumep, 3HaHue o TOM, Kakue HMEH-
HO 00jacTH Mo3ra HamOoJiee aKTHBHBI INPH
TPEBOXKHBIX PACCTPONCTBAX, TO3BOIHUT pa3-
paboraTh IeJeBbIe METOMbI JICYCHHS, TaKue
Kak HeﬁpOMOZ[y.TISIIIPIS[ WK CTUMYJIALWA MO3Ta,
KOTOpbIe OyayT HampaBieHbl HAa KOHKPETHBIC
YUYaCTKH, OTBETCTBEHHBIC 32 MATOJOTHYECKHUE
H3MEHEHUSI.

W3yuenne matoreHe3a TPEBOXKHO-JICIPec-
CHUBHOTO PAcCTPOWCTBA MOXKET HE TOJBKO H3-
MCHHUTH CYHICCTBYIOIIUC TMOAXOABI K AWAT'HO-
CTHKE W JICUCHHIO, HO W 3HAYUTEIBHO YIyY-
LIMTh Ka4eCTBO JKU3HH JIIOACH, CTpalarominxX
OT TPEBOXKHOCTH W Jenpeccud. [loHHMMaHHe
NPUYMH M MEXaHWU3MOB Pa3BHUTHUS DTHX CO-
CTOSIHUH TMOMOXET pa3paborarh Oojiee TOY-
HbIe JMAarHOCTUYECKHE KPUTEPUH, YTO IIO-
3BOJIUT CBOEBPEMEHHO BBISBISTH PaccTpPOU-
CTBa Ha PaHHUX CTAJUAX U HAYUHATH JICUCHHUE
JI0 TOTO, KaK CHUMITOMBI CTaHYT TSDKEITBIMU
U ycroiuuBsiMU. Kpome TOro, HoBble 3HAHUS
MOTYT CIIOCOOCTBOBAThH CO3[aHHIO TTPOpUIaK-
TUYECKHUX MPOrpaMM, HallpaBJICHHbIX Ha CHU-
KCHUE PUCKA Pa3BUTHS TPEBOKHBIX U JleHpec-
CHUBHBIX PaCCTPOUCTB y JIOACH, HAXOIAIIMUXCS
B TPYIIE pUCKA.

HCXO}IH H3 3TOro, MHTCrpanrsa nepeaoBbIX
TEXHOJIOTUH U ITy0oKoe MOHUMaHue Helipodu-
3MOJIOTHH TPEBOKHOCTH M JETPECCUU MOTYT
CTaTh KIHOYOM K PEBOIONMOHHBIM H3MEHEHU-
sIM B OOJaCTH TICUXWYECKOTO 37I0POBBA. DTO
HE TOJIBKO JIACT HAJICHKTY JIFOIISIM, CTPATAFOIIUM
OT DTUX PAaCCTPOMCTB, HO M CO3/1aCT OCHOBY
115 Gosiee T'yMaHHOTO U 3((EKTUBHOTO MOIXO0-
Jla K JIGUCHHIO, HAPaBJICHHOTO HA BOCCTAHOB-
JICHUE TTOTHOICHHOM HM3HU MAIlUEHTOB.
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BPOXKJIAEHHBIE U IIPUOBPETEHHBIE TPOMBO®UJINN
Y BEPEMEHHBIX

onoga I1.0O., I'ynsieBa NU.JI.

@I'BOY BO «llepmckuii 2ocyoapcmeentblii MeOUYUHCKULL YHUGepCUmen
um. akademuka E.A. Bacnepay, [lepms, e-mail: polly03va20@yandex.ru

Bo Bpemsi GepeMEHHOCTH TOBBIIACTCS AKTMBHOCTH CBEPTHIBAIOIICH CHCTEMbI KPOBH. IIpu 3TOM ecTh maroso-
UM, KOTOPBIE 3HAYNTEIIBHO YBEIHYMBAIOT TEHICHIMIO K TPOMOO0OPa30BaHIIO- TPOMOO(DIIINH, KaK BPOXKICHHASI, TAK
u npuobpereHHast. L{enb uccne10BaHus-U3yYNTh HEKOTOPBIC TCHETHYECKHE MYTAIlHH, KOTOPBIC MPHBOIAT K BOSHUK-
HOBECHHIO BPOXK/ICHHBIX TPOMOO(IINIA, PACCMOTPETh MEXaHU3M BOSHUKHOBEHHS IIPHOOPETEHHON TPOMOOMHIHY, BbI-
3BaHHON aHTU()OCHOIUINIHEIM CHHAPOMOM U 0003HAUUTD BIMSTHAE 00EUX IPYHI TPOMOO(DHINIA Ha HCXOIBI Oepe-
MEHHOCTH I10 OTACILHOCTH U IPHU HX COYETaHHH. Bbl poBesieH 0030p B COOTBETCTBHY ¢ pekoMeHqanmsimMu Preferred
Reporting Items for Systematic Reviewsand Meta-Analyses (PRISMA). IIpu BbIOOpe HCTOYHHKOB HCIOIB30BANHICH
CIIE/LYIOIHE KITFOYEBBIC ClIoBa: TpoMOommws, aHTH(OCHOINIUAHBIT CHHApOM, MyTauust JlefineH, Mmyrarmst mpo-
TpoMOHMHa, MyTamusi reHa METWICHTeTparuapodoarpesyKkrassl. bpuid mpoaHaan3upoBaHbl MEAMIMHCKUE CTaThH
3a nocnenHue 16 ser u3 Takux 0a3 daHHbBIX, kak «Pubmed», «E-library», «Cyberleninka». Beero B xozme anammza
6b1I0 yKa3aHO 29 HCTOYHHUKOB U3 35 MpoaHAIM3UPOBAaHHBIX. B x0/1e nccieoBanus ObUIM PACCMOTPEHBI MEXaHH3MBI
Pa3BHUTHS BPOKACHHON U MPHOOPETECHHON TPOMOOMIINIT 1 TATOIOTHH, KOTOPbIC OHM MOTYT BBI3BaTh y OCPEMEHHBIX.
B pesyinbrare ObLI0 TTOMTYYEHO, YTO TPOMOOMHINN BBI3BIBAIOT TAKHE OCIOKHEHNS OEPEMEHHOCTH, KaK: NPHBBIYHOE
HEBbIHAIINBAHKUE OEPEMEHHOCTH, BBIKH/IBILIN, 3aCPXKKa POCTA IUIOA, IUIALICHTApHASL HEAOCTATOYHOCTh, COUCTAHNE
MPHOOPETECHHOW U BPOXKICHHON TPOMOOGMIHI HE yXy/IIIaeT aKylIepCKUii aHaMHe3, [0 CPaBHEHHIO C MAllMEHTAMHU
TOJIBKO C MPHOOPETEHHOH TpoMbodHITHeH.

Kumouesnbie ciioBa: TpomOoduins, myranus Jleiinen, Myranus rena MeTHJICHTeTPAaruapooaaTpeayKTa3bl, MyTalHus
NpoTpPoMONHA, AHTU(OCHOTMIIMIHBINA 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

BBenenne JIMH, PacCMOTPETh MEXaHU3M BO3HHUKHOBEHUS
nproOpEeTeHHOM TPOMOOGUINY, BBI3BAHHOM
aHTH(GOCHONMUTTUAHBIM CHHIPOMOM # 000-
3HAYUTH BIUSHUE 00CHX TPYIIT TPOMOO Uit
Ha HUCXOIbl OEPEMEHHOCTH MO OTIEIBHOCTH

" IIpU UX COYCTAHUMU.

TpomOodumus — 3T0 CKIIOHHOCTH K TPOM-
06000pa3oBaHnio, 00YyCIOBIEHHAs TeHETHYe-
CKUMH WM TPUOOPETCHHBIMU (aKTOpaMH.
Otcrona BBIJIENSIOT JBE€ OONBIINE TPYIIIBI
TpoMOO(UIHIA: BPOXKIEHHbIE ¥ NPUOOpPETEH-
Hele. TpomMOopmiInu MOryT BAMATH Ha HCXO-
o6l OepeMeHHOCTH W TpeOyloT CBOEBPEMEH-
HOM JTUarHOCTHKH.

ean uccne10BaHus: U3yUUTh HEKOTOPBIE

MaTepI/laJ'ILI U METOAbI UCCJICAOBAHUA

Bei1 mpoBezeH 0030p B COOTBETCTBHH
¢ pexkomenanusimu Preferred Reporting Items

TeHETUYECKHE MYTalliu, KOTOpBIE NPHUBOIAT
K BO3HHKHOBCHHIO BPOXKACHHBIX TpomOodu-

for Systematic Reviewsand Meta-Analyses
(PRISMA). Ilpu BbIOOpE HCTOYHUKOB UCTIONb-
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30BAJIMCH CIIEAYIOMINE KITFOYEBBIE CJI0BA: TPOM-
o6odmmmsa, aHTH()OCHOTUNUAHBIN CHHIPOM,
myTanyst Jleiinen, MyTamus mpoTpoMOHHa, My-
Talysi TeHa METHJICHTeTparuapodoIaTpeayK-
Ta3bl. BBUIM MpoaHaNM3UPOBAHHBI METUIIHH-
CKHe CTaThH 3a Iocyieane 16 et u3 Takux 0a3
MaHHBIX, Kak «Pubmedy, «E-library», «Cyber-
leninkax». Bcero B xoj1e aHaiin3a ObUIO yKa3aHO
29 MCTOYHMKOB U3 35 mMpoaHAIM3UPOBAHHBIX.
BriOpanHble cTaThU CcOJEpKAT aKTyallbHYHO
nH(pOpMAIINIO, OCHOBAaHHYIO Ha JIOKa3aTellb-
HOW 1 KJIMHUYECKOU Oasze.

Pe3y.]'[]>TaTl)I HCCJIeAOBAHUSA
H UX 00Cy:KIeHne

Bo Bpems OepeMEHHOCTH TPOUCXOIHUT
CABUTI PaBEHCTBA CBEPTHIBAIOLIEH U IPOTUBO-
CBEPTHIBAIOLICH CHCTEM B TONB3Y IEpPBOii,
JUTSI TOTO 4TOOBI IPEyIPEIUTh KPOBOTCUCHUS
Ha4yMHAs ¢ UMIUTAHTAIINHA U 0 CaMUX POJOB.
[TocTenenHo yBenMWYMBAETCS KOHIEHTpPAIIHS
TKaHEBOTO TPOMOOIIACTHHA, (PUOPUHOTCHA,
MIPOKOHBEPTHHA, AaHTUTEMOQUIBHOTO TI00Y-
nmuHa A, dakropa Kpucrtmana, ¢akropa Ilpa-
yapa-Crroapra, ¢akropa Xaremana. bonpmroe
3HAYCHHE B YBEJIMYCHHH aKTHBHOCTH CBEp-
THIBAKOLIEH CUCTEMBI KDOBU MMEET TKaHEBOMU
TPOMOOIUTACTHH, €T0 KOHLEHTpAaIUsl 0COOCH-
HO TMOBBIIAETCS B MHOMETPHUH, IIJIAllCHTE,
YTO CHIDKAET PUCKU TMOSBICHHUS] OTCIOWKHU
TIaneHTsl [1].

Hauunas ¢ Tpetbero Mecsitia 6epeMeHHO-
CTH TOBBIMIAETCS cojiepxkaHue GuOpUHOreHa
B IIJJa3M€ KPOBHU, KOTOPBIH NMpUHUMAET yua-
CTHE B MpOIleccaX WMIUIAHTAIlUU W IUIaleH-
tanuu . [lpr 3TOM CHIKaeTCs KOHIEHTPAITHs
nporenHa S Ha 55%, Tak Kak TOBBIIIAETCS
KOHIIeHTpalnus KoMmiiemMeHTa C4b, KOTOpbIH
SIBIISIETCS CBsA3bIBatOIIUM OenkoM. [Ipotenn S
sBisieTcs KohakropoM nporerHa C, OH B CBOIO
o4epe/b OCYIIECTBISIET MHAKTUBAIIHUIO Hedep-
MCHTHBIX (DAKTOPOB CBEPTHIBAHMS, OJarogaps
YeMy CIIOCOOCTBYET BBIXOy TKAHEBOTO aKTH-
BaTopa IUIa3MUHOTeHa U3 CTeHKH cocyaa. [lo-
MHMO 3TOTO, YBEIWYMBACTCS KOHIICHTPAIHS
WHTUOWTOpAa aKTUBATopa IUIa3MHHOTEHa-1,
KOTOPBIH CHIKaeT aKTHBHOCTh TKaHEBOTO
aKkTuBaropa rmiazMuHoreHa. COOTBETCTBEHHO
[PH YMEHBIICHWU KOHIIGHTPALUU MPOTEHHA
S u yBeNIMYEHHIO KOHLEHTPALUU HHTHOUTO-
pa aKTHBaropa IuIa3MHHOTeHa- 1 3aMensnseTcs
repexo/] MJIa3MUHOTeHa B IUIa3MHUH U CHIIKA-
€TCSl aKTUBHOCTH ITPOTHBOCBEPTHIBAIOIIEH CH-
CTeMEHI KpoBH [2, 1].

[ToMrMO  (QHU3UOIOTHUECKOTO TOBBIIIE-
HUSl aKTHBHOCTH CBEPTHIBAIOLICH CHCTEMBI
KpOBU BO BpeMsi OEpeMEHHOCTH, BO3MOXKHBI
ee TATOJIOTHYEeCKHWEe W3MEHEHHS, BBI3BaH-
Hble TpomOoduiIueit. Boiaensor nBe 00Jb-
mye TPYIIbl TPOMOODUINA: BPOKICHHBIC
U IpuoOpeTeHHBIE.

Bpoxaennsle TpoOOGUINKN BBI3BAHBI Pa3-
JUYHBIMM TE€HETHYECKMMU MYTaLUsIMH, OC-
HOBHBIMH U3 KOTOPBIX SABJSAIOTCS [3]: MyTarus
Jletinen G1691A, romo3urotHas MyTaius
nporpomOuna G20210A, myranusi reHa Me-
tunenterparuapodonarpenykrassl (MTHFR).
[Tomumo 31OTO, BCTpedaroTcs: AeHULUT aHTHU-
TpombuHa, nedummt mporemna C, medwunut
nporeuHa S u apyrue [4].

[IpuoGperennpie  TpomMOOpuAMKH MOTYT
BO3HUKHYTH B PE3YJIbTaTE IPHEMA JIEKAPCTBEH-
HBIX CPEICTB (INIFOKOKOPTUKOUABI), IOBPEXKIE-
HHS CTEHKH cocyaa (kKaretepusanmsi), 3a0o0ire-
BaHUH (OOJIE3HM TEYEHU, CUCTEMHAsl KpacHas
BOJTYaHKa, OHKOTeMarojornieckue 3a0oseBa-
HUS ¥ 1p.). OTHAKO OCHOBHOM PUYUHOM SIBIISI-
eTcsl aHTU(HOCHOTUIHIHBINA CUHAPOM [5, 6, 4].

Hacnedcmeenuvie mpombopunuu

Mytanus Jleiinena Hacnemyercs mo —ay-
TOCOMHO-ZIOMUHAHTHOMY MpHHLHUIY. B pe-
3yJbTare MyTauuu B reHe ¢akrtopa JleiineHa
B 1691 HykneoTune mMpoucXoAuT 3aMeHa rya-
HHMHA Ha aJIeHUH [7], B CBA3M C 4yeM B MoJIe-
Kylte n3Mensiercs S06 aMHHOKHCIIOTa apTHHIH
Ha rmotamMuH (myranus Arg 506 Gln). Bapu-
AHT MOJIEKYJIBI C 3aMEIEHHON aMUHOKUCIIOTON
YCTOMUYNB K PacCUIEINICHUIO aKTUBUPOBAaHHOIO
nporeuna C [8].

Cernera G. ¥ COaBTOPHI B CBOEM HCCIICIIO-
BaHHUH OIIEHWBAJIM YacCTOTy BCTPEUAEMOCTH Jie-
BSITH MIPOTPOMOOTHYECKUX TEHOB Y MAIMEHTOK,
B aHaMHe3€¢ KOTOPBIX OBUTH BBIKUIBIII M TIPH-
BBIYHOE HEBBIHAIIMBAHUE OEPEMEHHOCTH. AB-
TOPBI IPULIM K BBIBOLY, 4TO MyTauus JlelineHn
acCOLMMPOBAHA C IOBBIIIEHHBIM PUCKOM pa3-
BUTHS TIPUBBIYHOTO HEBBIHAIIUBAHUS OepeMeH-
HOCTH U, IOMUMO 3TOI'0, IOBTOPHO! HEYNAYHON
MMIUIAHTALUY [IPU TPOBEJECHUH BCIIOMOTaTellb-
HBIX PEMPOAYKTUBHBIX TEXHOJIOTUH [9].

MyTauuss OpoTpoMOMHA TaKKe Hacie-
IyeTcsl 1O ayTOCOMHO-IOMHHAHTHOMY THITY
C HETOJIHOHM TeHeTpaHTHOCThIO [10], romo3u-
rotel ¢ myTtanueit G20210A BcTpeuarores pen-
ko. IIpoucxomaut 3ameHa ryaHuHa Ha aJieHUH
B 20210 nykneotuae B 3'-HeTpaHCIUPYEeMOM
obmactm MPHK, duro cHmxkaeT ee rumponm3
u sra MPHK HakamiuBaeTcs, mostomy yBe-
JMYUBACTCSl CHHTE3 NPOTPOMOMHA U €r0 KOH-
LEHTpalus B IJIa3Me KPOBH, caMa CTPYKTypa
Oenka He n3Mensiercs [11].

Borsi E. u coaBTOpEI, H3y4as BIUSHAC Ha-
CJIC/ICTBEHHOM TpOMOO(HINK Ha HeOIaronpu-
STHBIE MCXOJbl OEPEeMEHHOCTH, yCTAaHOBWIIH,
YTO TOMO3UTOTHAasE MyTalus MHPOTPOMOMHA
G20210A aBusiercst omHUM U3 (PaKTOPOB pHCKa
MHO)KECTBEHHBIX BbIKMbIIEH [12]. C npyroit
cTopoHsl, Basha A. u coaBTOpBI B CBOEM HC-
CJIEZIOBAaHUU HE BBIIBWIIM CBS3H MEXIy INpH-
BBIYHBIM HEBBIHALIMBACHHEM OEpPEMEHHOCTH
U TETEPO3MIOTHOM MyTalueld NpoTpoMOuHa
G20210A [13].

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2025



Medical sciences

B nopme MTHFR npespatiaer 5,10-meTu-
neHTeTparuapodonar B S-METHITETParuapo-
(dornar, KOTOPBIH SBISETCS JOHOPOM METHIIb-
HOW TPYMIIBI [J1s TPEeBpaIlieHHs TOMOLIUCTENHA
B MetuonuH. Myranust MTHFR o6ycioBnena
oIUMMOP(GU3MOM B OCHOBHOM 677 HYKIICOTH-
J1a, IpA KOTOPOM TIPOMCXOIUT 3aMEeHa aMHHO-
KHCJIOTHI BAJIMH HA aJIaHWH, TIPH 3TOM CHIKa-
€TCs aKTHBHOCThH ()epPMEHTa U COOTBETCTBEHHO
MOBBIIIAETCA YPOBEHb I'OMOLIMCTEMHA: T'OMO-
3UTOTHI UMEIOT 00JIee BHICOKHE KOHIIEHTPAIIUU
10 CPaBHEHHMIO C reTeposuroramu |14, 15].

Huang L.L. 1 coaBTOpHI BBISICHUJIH, YTO Y
JKEHIIUH, TOMO3WIOTHOTO THIAa MO YYacTKy
C677T rena MTHFR, noBeimieH puck Bo3-
HUKHOBEHHSI CIIOHTaHHBIX a00OPTOB, aHOMAaJIUH
Pa3BHUTHS TUIONA, ApTEPUATHLHON THIIEPTEH3HH,
TeCTaIMOHHOTO caxapHoro amabera [16]. Do-
gan G. O., Sahin O. B cBOeM HCCIICIOBAaHUH
OOHapYKWJIH, YTO Y JKEHIMH C HEBbIHAIINBA-
HUEeM OepeMEeHHOCTH OoJiee BHICOKUH YPOBEHb
TOMOIIMCTENHA B TIJIa3Me KPOBH 110 CPAaBHEHHIO
C KEHITMHAMHA C HOPMaJIbHO ITPOTEeKaromien oe-
pemenHocTsIo [17].

Anmugochorunuonwiii cunopom

AnTtudochomunuaneii cunapom (ADPC)-
CUCTEMHOE ayTOMMMYHHOU 3a00JieBaHHE, BbI-
3BaHHOE aHTH(OCHOTUTHUIHBIMA AHTHTEIAMHI
MU XapaKTepU3yromeecs peluANBHPYIOMINMHI
TpomMOo3aMHu, a y OEpeMEHHBIX KEHIIWH, MO-
MHMO 3TOTO, aKyLIEpCKUMH MaTOJIOTUAMH, Ta-
KUMH Kak: IJIalleHTapHas HEeJI0CTaTOYHOCTH,
3aJlep’KKa pocTa IJI0/a, aHTeHaTa IbHAast THOEIh
IJI0/1a ¥ ApyTHe. B 3aBUCHMOCTH OT TpOsiBIIe-
Huit ADC BBIIETAIOT TPOMOOTHYECKUN U aKy-
mepckuit ADC. Axymepckuit ADC gpnseTcs
OZIHOM M3 OCHOBHBIX IPUYMH NPUBBIYHOTO He-
BBIHAIIMBaHUs OepeMeHHOCTH [18].

[Ipu akymepckom ADC onHOHN W3 Mmulie-
Hel sBIseTcs TUIaneHTa. MaTodHo-TUTaleH-
TapHas HEIOCTaTOYHOCTh PA3BHBAETCS B pe-
3yJbTaTe HapyIIEHUs] MOCTaBKH KPOBU B MEXK-
BOPCHHYATOE MPOCTPAHCTBO MPU MOPAKEHUU
CIHMPaTbHBIX apTepUil MaTKH, IPU 3TOM CMep-
TH TUTO/Ia TIPEANIECTBYIOT THITOKCHS ILIOAA,
IutateHTapHas qucQyHKIus, 3aIepKka pocTa
mwiona u apyrue. [lomumo 3toro, AOC moxeT
BJIMATH Ha UMIUIAHTALUIO SMOPHOHA U PaHHUE
3Tansl ero pa3surtus [19].

Breigenstor  kpurepuanmbHble  aHTH(]OC-
¢omunmnneie antutena [20]: anTHTENa K P2-
mkornporenny-1 (B2-I'TI-1), antutena k kap-
JUOJIMTIMHY W BOMYAaHOYHBIM aHTUKOATYJISHT,
OHH UCIIOJIB3YIOTCS JUISl JUArHOCTUKH JAHHOTO
curnpoma. OCHOBHBIMHU SIBIISIOTCS aHTHTEA
K B2-I'TI-1 [18].

Cy1ecTByeT runoTesa «JIByX yIapoBy, Ko-
TOpast mpeAnonaraet, uro s pazputus ADOC
HEOOXOOMMO ABa COOBITHS: MOCTOSHHOE MpHU-
cyrcTBue  aHTU(MOCHOIUIUIHBIX  AHTHUTEN,
MIPUBOIAIIEE K TPOMOODHINICCKOMY COCTO-

SIHUIO, U Kakoe-TH0O CTpeccoBoe sl opra-
HU3Ma BO3JCHCTBUE, HAallpUMEp TpaBMa, WH-
¢exuns u apyrue. V3HauanbHO CYHTANIOCH,
910 aHTU(GOChONUNHUIHBIE aHTUTENA MOTYT
HEMOCPEICTBEHHO B3alMOJIEHCTBOBATh C aHU-
oHaMU (HOC(hHOTUINIOB, OAHAKO IO3XKE OBLIO
BBISIBJICHO, YTO AHTHUTENA B3aMMOIECHCTBYIOT
¢ pochomunua-cBI3BIBAIONTUMEI OSIKaMH, Ha-
npumep P2-TIIMKONpPOTerH- 1, KOTOpBIE B CBOIO
odepeb NPUKPEIUIIIOTCS K anuoHam ¢ocdo-
munuaoB. [locne cBsi3piBanus anturen, Oel-
koB u (pochommmumoB MeMOpaH MPOUCKOTUT
aKTUBALMS SHJOTEINAIbHBIX KIIETOK U YBEIIH-
YEeHHE IKCIIPECCUH UMU MOJIEKYJ ajre3ud, Ta-
KHMX Kak CeJIeKTUH-E, OBbIIIEeHHEe aKTUBHOCTH
MIPOKOATYJITHTHBIX MEXaHU3MOB [21].
p2-enuxonpomeun-1 u anmumena Kk Hemy

B2-rmukomniporenH-1 cocToWT W3 5 mome-
HOB. [IATBIN OMEH 3apsKeH IMOJOKUTEIBHO
1 CBSI3BIBAETCS C OTPUIATEIBHO 3apsKEHHBIMU
(docdonunuaamMu KIeTKH, a EPBbIH CONEPIKHUT
snuton GLY40-ARG43, koTOpBIil pacro3HaeT
aatutena k f2-I'TI-1 [19].

B2-rmukoriporenH-1 MoXeT OBITH TIpea-
CTaBJeH TpeMsi (opMamu: IepBas — 3TO LH-
KIIMUYECKas/3aMKHyTasl, B KOTOPOH TepBbIi
U TISTBIA JOMEHBI CBSI3aHBI, COOTBETCTBEHHO
SMMTOI CHPATAH M PEXE CBA3BIBACTCS C aHU-
oHamu ¢ochomumuaoB. Bropas ¢opma-oT-
KpbiTas, J-hopma, TOSBISIETCS TOCIHE CBSI3bI-
BaHMsI C aHHMOHaMu (ocoaunuaoB mocpen-
CTBOM 5 JIOMEHa WM B NPUCYTCTBUU aHTH-
Ten K P2-TIMKONpOTEerHY-1, COOTBETCTBEHHO
3MMTOI HAa | JOMEHE OKa3bIBACTCS OTKPHITHIM
Y MOXKET CBSI3BIBATHCS C aHTHTEIAMH. 1peThs
(dopma — npomexkyTouHas S-hopma, OHa BO3-
HUKAaeT, Korjaa B2-mIMKonpoTenH- 1 B3anMozen-
CTBYET ¢ JunonoiucaxapugamMu. C MoMoIbko
JNEKTPOHHOW MHUKPOCKOIHMM OBIJIO J0Ka3aHo,
yTo B2-TimkomnporenH-1 B Gonee 99% maxo-
JUTCS B 3aMKHYTOH KoH(popmaruu [22].

OTKpbITHIA  B2-TuKonporenH-1  obmana-
€T pa3HbIM BIMSHHEM Ha CUCTEMY IeMOCTa3a.
On narnbupyer FXII-3aBucumyro akTuBaImuto
(hubpuHOIM3a, MOCEe CBI3BIBAHUS C TPOMOU-
HOM 3aIllMIIAeT €ro OT WHAKTUBAINK Tenapu-
HOBBIM KodakTopoM II, nHrHOUpyeT nHaKTHBA-
LUI0 aKTUBHUPOBAHHOTO (akTopa V aKTHBHPO-
BaHHBIM Oenkom C u npyrue [22].

B2-rmukornporenH- 1 3KCIIpECCUpyeTCs
KieTkamMu Tpodobracta u AeUHIyaTbHBIMU
KJIETKaMH MaTE€pPUHCKOW YacTH IaneHTsl. Co-
OTBETCTBEHHO, aHTHUTEJA K HEMY, OTpULATENb-
HO BIMSIOT HAa MUTpaluio Tpodobnacra [23].

De Laat B. u coaBTopbl B cBOEM HccIe-
JOBAaHUM H3y4alld CB3b MEXAY HaIUuueM
crienupuueckux aHTH(HOCHOIUITUIHBIX aHTH-
ten Kk gomeny | P2-I'TI-1 u xknuHUYEeCKHMMU
nposieneHnssMu ADOC: TpoMO03bl/aKyIepcKue
OCIOKHEHMsI. Y mauueHToB, ¢ [gG k nomeny
I npoueHT BcTpewaemocTu TpoMOO30B U aKy-
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IIEPCKUX OCIIOKHEHHI OBLT BBIIIE CPEAH JIPY-
rux manueHToB ¢ ADC [24].

Bonuanounvii anmuxoayisanm

BonmyaHo4HBI aHTHKOAryASHT ObUI Haii-
JeH y OOJBbHBIX CHCTEMHOHM KpacHOM BOJIYaH-
KOM, OTCIOfIa OH W TOJYYHJI CBO€ Ha3BaHUE
[25]. AHTHKOATYASHTOM OH Ha3BaH, TaK Kak in
Vitro BBI3BIBACT Y/UIMHEHNUE BPEMEHH CBEPTHI-
BaHus [26].

BosryaHO4HBIH aHTHKOATYJISIHT —3TO CMECh
aatTudochomumuaHeix anturen. OH MpersT-
CTBYeT B3aWMOJCHUCTBHIO  (POoCHOITUIHIOB
¢ xoakropamu xoarymsaun [20]. B 40% ciy-
4YaeB MPUYMHON TIOBBIIIEHUS BOJIYAHOYHOTO
KOAryJsiHTa SIBJIIETCS. CHCTEMHasl KpacHas
Boyyanka, a B 20% — anTudocdonnnuanblii
CUHApPOM. B marorenese Taxke JEXKHUT MPHH-
LM B3aUMOJICHCTBUS aHTUTEN C OTPHUIIATEIb-
HO 3apspKeHHBIME (pochonunumpamMu MemMOpaH
9HAOTENUSI W TPOMOOIHMTOB MOCPEACTBOM
Oenka P2-I'TI-1, ydacTOk KOTOPOTO SIBISIETCS
SIUTONOM JJIsl aHTUTEN [25].

Aunmuxapouonununogvle anmumena

AHTHKapIMOJIMIIMHOBBIE aHTUTENa UMEIOT
AQHAJIOTUYHBIA IPUHLUII JEHCTBUS, KaK U BOJI-
YaHOYHBIM aHTUKOATYJSHT M aHTUTena K P2-
I'TI-1. OHu BO3AECHCTBYIOT Ha KapAUOIUIINH
¢ moMoIIpio B2-TukomnporenHa-1 [21].

Bruanue kpumepuanbuvix anmumen Ha Uc-
X00bl DepemeHHocmu

Walter 1.J. u coaBTOphI B CBOEM MeTaaHa-
T3¢ TOATBEPAMIIN Pa3BUTHE aKyILIEPCKUX OC-
JIOKHEHHUH Y TIAIIMIEHTOK C HAIMYHEM BCEX TPEX
TUTIOB AQHTUTEIN, OMHCAHHBIX BhIIIe. OCIOXK-
HEHHS, 3aKOHOMEPHOCTHh PAa3BUTHSI KOTOPBIX
OblIa BBISABJIICHA: MPEIKIAMIICHS U 3aJepiKKa
pazBuTHs wioAa. IloMmumMo 31010, y NauueHTox
C BOJTYAHOYHBIM aHTHUKOATYIISTHTOM OBLT BBISIB-
JIeH TIOBBIIICHHBIA PHUCK TPEXKIECBPEMEHHBIX
pomos [27].

Annexcun V

CymiecTBYIOT HEKpUTEpHalbHbIE aHTHU-
(dbocdonunuaHble aHTUTENA, TOSIBICHHE KOTO-
PBIX Tak)Xe MOXKET BIHUATh Ha CHCTEMY TeMO-
cTa3a. AHHEKCHH V — 3TO KalbIMHA3aBUCUMBIH
0eJIOK W3 TPYNIbl aHHEKCUHOB, KOTOPBIH SIB-
nsieTcss aHTUKOTYIssHTOM. OH crmocoOeH cBsi-
3BIBAThCS C aHWMOHAMHU (HOCHOTUIHIOB, TAKUX
kak QocdaruanuncepruH, TeM caMbiM 00pa3ys
Ha TIOBEPXHOCTH MEMOpaH JHIOTEIHATbHBIX
KJIETOK M BOPCHHAX TpodobiacTa 3anuTHBINR
cioii. COOTBETCTBEHHO aHTHTENA K aHHEKCHHY
J HapymaroT 9Ty 3alIUTy MEMOpaH U MOBHIIIA-
IOT PUCK TPOoMOOOOpa3oBaHUs. AKYIIEPCKUH
A®DC cunapoM OO0YCIIOBIIEH UYyBCTBHTEIHHO-
CTBIO KIIETOK TpodhobiIacTa K aHTHTEIAM TIPO-
tuB anHekcuHa V [20]. Guo X. u coaBTOpHI,
n3yyasi KOppeJsHi0 MEXIy HaludhueM aHTHU-
AQHHEKCMHOBBIX AHTUTEN M AaKyLIEPCKUX OC-
JIOKHEHHH, TTOYYWIIH, YTO JKEHIIUHBI C aHTH-
TellaMu K aHHEKCHHY V' uMenu 60iee BBICOKUIT

MIPOLIEHT Pa3BUTHA apTEPUANBHON THIIEPTEH-
3WH, BBI3BAHHOW OEPEeMEHHOCTHIO, WU TIpe-
KJIeBpEeMEHHBIE pofbl [28].

Couemanue 6podicoenHou mpomboguiuu
u akyuiepcxozo ADC

Camacho Saez B. u coaBTOpbl H3y4H-
I BIUSHUE HACJIECICTBEHHOH TpomOodmInm
y manueHTok ¢ ADC Ha ucxoasl OepeMeHHO-
cti. OHU MPHIIUTK K BBIBOAY, YTO Y MAI[HEHTOK
C HacieAcTBeHHOH Tpombodumuein u ADC
10 CPABHEHUIO C MalUEeHTKaMu TobKo ¢ ADC
HE yBeIWYUBaeTCS TCHJICHIHS K TpoMOooOpa-
30BaHUIO BO BpeMs OepeMEHHOCTH WM B TIO-
CJIEPOZIOBOM TIE€PHOJIE, a aKyIIEPCKHUIA TPOTHO3
He yxyamaercs [29].

3akiaouenue

TpomOOGUINK BBI3BIBAIOT TAKHE OCIOKHE-
HUsI OEpPEeMEHHOCTH, KakK: IPUBBIYHOE HEBBIHA-
MBaHUE OEPEMEHHOCTH, BBIKUIBIIIIN, 33/ICPIKKa
pocTa 1uIofa, IianeHTapHas HeJIoCTaTOYHOCTh
n nppyrue. Coueranue aHTH(OCHOIUITUIHOTO
CHHApPOMa WM HAaCJIEICTBEHHOW TpomMOodmInm
HE BBI3BIBACT YXYIILCHUE aKyLIEPCKOTO aHaM-
HE3a II0 CPaBHEHUIO C MAalHEeHTaMH TOJIBKO
¢ aHTA(HOCHOTUTTHIHEIM CHHAPOMOM.

Cnucok Jaureparypbl

1. Mypamxo A.B., [Ipankuna }O.C., Koponesa H.C. Teue-
HHe OepPEeMEHHOCTH M CBEpTHIBAOIAs CHCTEMa KpOBU // ApXHB
akymepcTsa H ruHexonoruu uM. B.®. Cuerupesa. 2016. T. 3. Ne 4.
URL: https://archivog.com/2313-8726/article/view/35328 (nara
obpamenns: 20.02.2025). DOI: 10.18821/2313-8726-2016-3-4-
181-187.

2. IaBnosckas FO.M., Bopobsea H.A. ®dubpunoren n
taxrop XIII nmpu 6epemennoctu // Bectauk CeepHoro (Apkru-
yeckoro) ¢enepanbHoro yrusepcurera. Cepus: Menuko-6mo-
nornueckue Hayku. 2015. Ne 1. URL: https:/cyberleninka.ru/
article/n/fibrinogen-i-faktor-xiii-pri-beremennosti/viewer (xara
obparmenus: 19.02.2025).

3. Spanoudaki M., Itziou A., Cheimaras A., Tsiripidis O.,
Risvas G., Tsitlakidou N., Balis V. Investigating the Matrix of
Factor V Leiden (G1691A), Factor II Prothrombin (G2021A),
MTHFR C677T and A1298G Polymorphisms in Greek Popu-
lation: A Preliminary Study // Medical Sciences (Basel). 2024.
Vol. 12.Is. 4. P. 61. DOI: 10.3390/medsci12040061.

4. benouepkouesa JI. /1., Vicaes T.1., Koanenxo JI.B. Ha-
CJICJICTBEHHBIH TPOMOO(GMINKY HPH OCIOKHEHHOM TEUCHUH
1 HeOIaronpusTHEIH nexonax 6epemennoct // Bectaux Cyp-
T'Y. Meaununa. 2019. Ne 4 (42). URL: https://www.surgumed.
ru/jour/article/view/258 (mara obpamenus: 19.02.2025).
DOI: 10.34822/2304-9448-2019-4-66-73.

5. I'ynsesa W.JI., Becenxoa M.C., 3aBbsioBa O.P. Dtu-
OJIOTWsI I1aTOTEeHE3, HPHHLMIBI [1ATOTCHETHYECKON Teparuu
neiiko3oB // Hayunoe o6o3penue. Ilemarormueckue HayKu.
2019. Ne 5-3. URL: https:/science-pedagogy.ru/ru/article/
view?id=2192 (nara obpamenus: 20.02.2025).

6. I'ynsaesa U.J1., Bynarosa U.A., Ilectpenun JI.JI. Xapak-
TEPHCTHKA ITOKa3aTeNIeH CHCTEMBI F'eMOoCTa3a y MalueHToB ¢ (u-
OpO30M M IUPPO30M IeUeHH // DKCIepPUMEHTAIbHAS U KIMHAYC-
ckas ractposuteponorus. 2018. Ne 156(8). URL: https://www.
nogr.org/jour/article/view/748 (nara ob6pamenns: 19.02.2025)
DOLI: 10.31146/1682-8658-ccg-156-8-21-24.

7. Manbuesa JI.U., [TaBnoa T.B. I'eneTndeckue acmnek-
Tel recto3a // Ilpakrmueckas memumuna. 2011. Ne 6 (54).
URL: https://pmarchive.ru/geneticheskie-aspekty-gestoza/?ys-
clid=mazfzm81s3188595301 (mara obparmenus: 19.02.2025).

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2025



Medical sciences

8. Yusuf M., Gupta A., Kumar A., Afreen S. Mechanism and
pathophysiology of activated protein C-related factor V leiden in
venous thrombosis // Asian journal of transfusion science. 2012.
Vol. 6. Is. 1. P. 47-8. DOI: 10.4103/0973-6247.95053.

9. Cernera G., Liguori R., Bruzzese D., Castaldo G., De
Placido G., Conforti A., Amato F., Alviggi C., Comegna M.
The relevance of prothrombotic genetic variants in women who
experienced pregnancy loss or embryo implantation failure: A
retrospective analysis of 1922 cases // International journal of
gynaecology and obstetrics: the official organ of the Internation-
al Federation of Gynaecology and Obstetrics. 2024. Vol. 165. Is. 1.
P. 148-154. DOI: 10.1002/ijgo.15282.

10. Elkattawy S., Alyacoub R., Singh K. S., Fichadiya H.,
Kessler W. Prothrombin G20210A Gene Mutation-Induced
Recurrent Deep Vein Thrombosis and Pulmonary Embo-
lism: Case Report and Literature Review // Journal of inves-
tigative medicine high impact case reports. 2022. Vol. 10.
DOI: 10.1177/23247096211058486.

11. Roman-Gonzalez A., Cardona H., Cardona-Maya W.,
Alvarez L., Castaneda S., Martinez J., Torres J. D., Tobon L.,
Bedoya G., Cadavid A. The first homozygous family for pro-
thrombin G20210A polymorphism reported in Latin Amer-
ica // Clinical and applied thrombosis/hemostasis: official
journal of the International Academy of Clinical and Ap-
plied Thrombosis/Hemostasi. 2009. Vol. 15. Is. 1. P. 113-116.
DOI: 10.1177/1076029608325049.

12. Borsi E., Potre O., Ionita I., Samfireag M., Secosan C.,
Potre C. Risk Factors of Thrombophilia-Related Mutations for
Early and Late Pregnancy Loss // Medicina (Kaunas, Lithuania).
2024. Vol. 60. Is. 4. P. 521. DOI: 10.3390/medicina60040521.

13. Basha A., Alkhatib Y., Tashtoush T., Yousef M., Owei-
di L., Alkhatib M., Al-Aqrabawi S., Jarrar Y., Awidi A. Recur-
rent Early Pregnancy Loss and Congenital Thrombophilia: A
Prospective Study // Journal of clinical medicine. 2024. Vol. 13.
Is. 22. P. 6871. DOI: 10.3390/jcm13226871.

14. Liew S.C., Gupta E.D. Methylenetetrahydrofolate
reductase (MTHFR) C677T polymorphism: epidemiology,
metabolism and the associated diseases // European journal of
medical genetics. 2015. Vol. 58. Is. 1. P. 1-10. DOI: 10.1016/j.
ejmg.2014.10.004.

15. Wang M., Zheng Q., You L., Wang H., Jia P, Liu X.,
Zeng C., Xu G. Quantification of multi-pathway metabolites re-
lated to folate metabolism and application in natural population
with MTHFR C677T polymorphism // Analytical and bioanalyt-
ical chemistry. 2024. DOI: 10.1007/s00216-024-05688-w.

16. Huang L.L., Tong J.R., Huang Y., Wei Y.N., Chen H.F.,
Chen Y., Su J.Y., Deng L. Association of MTHFR gene C677T
polymorphism with pregnancy outcome // European review for
medical and pharmacological sciences. 2023. Vol. 27. Is. 1. P.
166-171. DOI: 10.26355/eurrev_202301_30868.

17. Dogan G.O., Sahin O. Exploring the association of hy-
perhomocysteinemia with early pregnancy losses: A retrospec-
tive case-control study in a tertiary clinic in Tirkiye / Medicine
(Baltimore). 2024. Vol. 103. Is. 32. P. €39101. DOI: 10.1097/
MD.0000000000039101.

18. SIky6osa /I.1., Mapkosa E.B., MarseeBa B.A., ToHo-
stH JLLA., LapekoBa M.A., Yobansiu A.I. Autudocdonunuanblii
CHH/IPOM: JINarHOCTHKA U JICYCHHUE IPU OEPEMEHHOCTH, IIIAleH-
TapHast HSJOCTATOYHOCTH HPH aHTH(HOCHONUITHIHOM CHHAPOME:
0030p aurteparypst // Ilymnbc. 2024. Ne 26(7). URL: https://drive.
google.com/file/d/1ihUeaXfmvOHMzCHORIdxInt4ykdMBiE-/
view?usp=drive link (mata oOpamenus: 20.02.2025). DOI:
10.26787/nydha-2686-6838-2024-26-7-14-21.

19. Gris J.-C., Makatsariya A.D., Bitsadze V.O., Khizroe-
va D.Kh., Khamani N.M. Antiphospholipid syndrome and preg-
nancy // Obstetrics and Gynecology. 2018. Ne 10. URL: https://
en.aig-journal.ru/articles/Antifosfolipidnyi-sindrom-i-bere-
mennost.html (mara o6pamenns: 21.02.2025). DOI: 10.18565/
aig.2018.10.5-11.

20. OpymxoBa D.A., CamOyposa H.B., AunukoBa E.B.,
Tounpunze K.O., bunanze B.O. TpomGodunuu B naroreHese
3a/IepXKKH pocTa 1mioza // Akyuepcrso, I'naekonornst u Perpo-
nmykrms. 2021, Ne 15(2). URL: https://www.gynecology.su/jour/
article/view/973?locale=ru_RU (nara obpawmenus: 20.02.2025).
DOI: 10.17749/2313-7347/0b.gyn.rep.2021.223.

21. Patriarcheas V., Tsamos G., Vasdeki D., Kotteas E., Kol-
lias A., Nikas D., Kaiafa G., Dimakakos E. Antiphospholipid Syn-
drome: A Comprehensive Clinical Review // Journal of clinical
medicine. 2025. Vol. 14.Is. 3. P. 733. DOI: 10.3390/jcm14030733.

22. Arreola-Diaz R., Majluf-Cruz A., Sanchez-Torres L.E.,
Hernandez-Juarez J. The Pathophysiology of The Antiphospholipid
Syndrome: A Perspective from The Blood Coagulation System //
Clinical and applied thrombosis/hemostasis: official journal of
the International Academy of Clinical and Applied Thrombosis/
Hemostasis. 2022. Vol. 28. DOI: 10.1177/10760296221088576.

23. IMamos A.U., Anasepusn A.D., Bynnyku A.B., Pau-
xoBckast B.B. AHTH()OCHONHIHAHBI CHHAPOM B aKyIIepcTBe:
COBPeMEHHBIH B3NN Ha mpobmemy // CHOHpCKoe MeIUIMH-
ckoe obo3penne. 2024. Ne 1(145). URL: https://smr.krasgmu.
ru/journal/2378 1 _pashov.pdf (mara obpamenms: 21.02.2025).
DOI: 10.20333/25000136-2024-1-5-12.

24. de Laat B., Pengo V., Pabinger 1., Musial J., Voskuyl A.E.,
Bultink L.E., Ruffatti A., Rozman B., Kveder T., de Moerloose P., Boe-
hlen F., Rand J., Ulcova-Gallova Z., Mertens K., de Groot P.G.
The association between circulating antibodies against domain I
of beta2-glycoprotein I and thrombosis: an international multi-
center study // Journal of thrombosis and haemostasis. 2009. Vol. 7.
Is. 11. P. 1767-1773. DOI: 10.1111/j.1538-7836.2009.03588 x.

25. Poxxenuena JI.A. BoruaHOUHBIH aHTHKOATYJISIHT PH He-
BBIHAIIMBAHNN OepeMeHHOCTH // MekXyHapoIHbIil CTyjeHYe-
ckuit HayuHbId BecTHHK. 2018. Ne 4-2. URL: https://eduherald.
ru/ru/article/view?id=18517 (nara obpauenus: 25.02.2025).

26. ok M.A., benosa K.B., Kpeuerosa JI.B. Oco6en-
HOCTH OIPE/IC/ICHHS BOTYaHOYHOIO aHTUKOATYJISIHTA Ha MPHMe-
pe KaMHIYecKoro ciryydas // Mare u gurs. 2024. Ne3 (41). URL:
https://aig-journal.ru/articles/Osobennosti-opredeleniya-volch-
anochnogo-antikoagulyanta-na-primere-klinicheskogo-slucha-

ya.html?ysclid=mazgyOw09k537743620 (mara oOparueHus:
21.02.2025).
27. Walter 1.J., Klein Haneveld M.J, Lely A.T.,

Bloemenkamp K.W.M., Limper M., Kooiman J. Pregnancy
outcome predictors in antiphospholipid syndrome: A systematic
review and meta-analysis // Autoimmunity reviews. 2021.
Vol. 20. Is. 10. P. 102901. DOI: 10.1016/j.autrev.2021.102901.

28. Guo X., Xiang J., Zhang W., Zheng X., Dai Y., Cai Z. As-
sociation of Anti-Annexin A5 Antibody with Pregnancy Outcomes:
A Cohort Study: Anti-annexin A5 antibody with pregnancy out-
comes // American journal of reproductive immunology. 2024. Vol.
92.1s. 4. P. €13936. DOL: 10.1111/aji.13936.

29. Camacho Saez B., Martinez-Taboada V.M., Merino A.,
Comins-Boo A., Gonzalez-Mesones B., Del Barrio-Longarela S.,
Riancho-Zarrabeitia L., Lopez-Hoyos M., Hernandez J.L. Impact
of Inherited Thrombophilia in Women with Obstetric Antiphospho-
lipid Syndrome: A Single-Center Study and Literature Review //
Biomedicines. 2024. Vol. 12. Is. 6. P. 1174. DOI: 10.3390/biomed-
icines12061174.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2025



Medical sciences

HAYYHBIH O530P

YIK 616.126-002-022-092

BEAYIIUE ACHHEKTBI 9THOITATOT'EHE3A
NHOEKIIUMOHHOT'O DQHAOKAPAUTA Y AETEU U B3POCJIBIX
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Cpenu 3a0071€BaHM# CEPICUHO-COCYANCTON CHCTEMbI 3HAYNMYFO POJIb UIPACT MH(EKIIMOHHBIH SHOKaPIUT — HH-
(eKIIOHHO-BOCTIATUTEIBHOE 3a00I€BAHNE HH/IOKAP/IA, MPOTEKAIOIIEE PEUMYIIIECTBEHHO C MOPAaKEHNEM KIIallaHOB
cepia, HMeIollee TeHACHIMIO K POCTY 3a00/1€BacMOCTH M CMEPTHOCTU. Y IeTeH 3Ta MaToNOTUs BCTPEUaeTCs peke,
YeM y B3pOCJIBIX, BMECTE C TEM, JUIsl 9TOH KaTeropuH MAalMEHTOB TAKKe THIMYHBI TPYAHOCTH JIMArHOCTHKHU H Jieue-
HHSL, BEICOKAsi CMEPTHOCTB, OCOOCHHO IPH BPOXKICHHBIX OPOKAX CEPALIA, H TPYAHOCTH ONIPEIENICHHS YTHOIOI HUeCKO-
ro daxropa. Ilenb0 HACTOANIETO UCCIEI0BAHUS ABISIOCH H3YUeHHE dTHOJIOTHU M OTACIbHBIX aCIEKTOB MaToreHesa
MH(EKIMOHHOTO 3H10KapauTa. Marepuan u mMetonsl: [Ipoananusuposansl 6a3bl 1aHHEIX Scopus, Web of Science,
PubMed, E-library, B coorBercTBHE ¢ pexoMennarusamMu PRISMA. Bpemennoit nepuon noucka — ¢ 2015 mo 2025 rox,
BCero ObUTO OTOOpaHO 25 crareil, COOTBETCTBYIONIHE KPHUTEPUSIM 0TOOpa, B 0030pe Hcroib30BaHo 18. Pesynsrarsl.
DTHOOrHS JAHHOTO 3a00JIeBaHNsI MHOTOIPAHHA; Yalle B POJIM ATHOJIOIHYECKHUX (DaKTOPOB BBICTYIIACT TPAMITOIONKH-
TenbHas (ropa (CTaQUIOKOKKH, CTPENTOKOKKH). B HacTosIee BpeMs MONararor, 4T0 pacIpoCTPaHEHHOCTH 3a0ore-
BaHHs BO MHOI'OM CIIOCOOCTBYET IMPOKOE BHEAPEHNUE XUPYPTUUECKUX BMEIIATeIbCTB, B YACTHOCTH, IPOTE3HPOBAHNUE
IIPH NIOPOKAX Cep/lia, IMHPOKOe UCIIOIb30BAHNE BHYTPUCOCYAUCTHIX KareTepoB. Yamne HHPEKINOHHBIN SHIOKapIUT
Ppa3BHuBaeTcs Ha (JOHE HeOCTATOYHOCTH HMMYHHON CHCTEMBI, COITYTCTBYIOIIEeH XpOHUUeCKo maTtonoruy. Hemospex-
JICHHBIH SHIOTENMH dHIO0KAp/a, KaK MPaBHIO, PE3UCTEHTEH K OakTepHaubHON anresuu. IloBpexaeHuro sHI0Kapaa
CIIOCOOCTBYIOT HapyIICHHEe BHYTPHCEPIEYHON TeMOAMHAMHKH (HalpHMep, IPH BPOXKACHHBIX U NPHOOPETEHHBIX
MOPOKAX CepJla), BOCIAINTEIbHbIC U JeICHePAaTHBHbIC MPOLECCHL. BemymuM 3BeHOM MaToreHesa sBIsIeTCsl OaKTe-
pHeMHs — HaJIMYie MUKPOOPraHU3MOB B KpoBH. IIoBpexieHne SHA0TeNHs CEpAEUHBIX KJIAaHOB U NPUCTEHOYHOIO
9HIOKapaa Ha (hoHe OGaKTepUeMUH NPHBOIT K aKTHBALMU CUCTEMBI reMocTa3a. bakrepreMus Takke crocoOcTByeT
AKTHBALMM BHYTPUCOCYIUCTON BPOXKIEHHOW MMMYHHOH CHCTEMBI, Pa3BUBACTCS TPOMOOBOCHANCHUE. 3aKIIFOYCHHUE.
B 1ienoM, HHEKIIMOHHBII SHIOKAPIUT — 3TO TSHKENIOE 3a00JIeBaHIE, KOTOPOE MOXKET IPHBOAUTH K ITOJIMOPTaHHOMN He-
JOCTaTOYHOCTH Ha (pOHE NMEepCHCTHPYIONIeil OaKTepHEeMUH U HAPYIISHHS! CHCTEMHOI TeMOMHAMUKN.

KuiioueBble cjioBa: ﬂH(l)eKllMOHHLlﬁ JHAOKAPIAUT, IATOreHe3, 62KTepl‘[eMl(lﬂ, CHCTeMa reMocTasa

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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BBenenne

Cpenu 3a0ojieBaHUN  CEPIACUHO-COCY/IH-
CTOH CUCTEMBI 3HAYMMYIO POJIb UTPAET HHPEK-
LIMOHHBIA JHAOKAPIUT — WH(EKIIMOHHO-BOC-
najuTeabHoe 3a0oJieBaHHWE JHIOKapAa, Ipo-
TEKalollee MPEHMYIIECTBEHHO C MOpaKeHUEM
KJIAIIaHOB CEP/IIIA; B TMATOJIOTHUSCKUH MPOIIeCcC
TaKKe€ MOTYT BOBJICKATBbCSI CTCHKH TpEACep-
U U KETYIOYKOB, JE(PEKTHl MEePEropooK
nim xopsl. TshxecTh 3a0oneBaHus yCyryos-
€TCsl Pa3BUTHEM CHCTEMHOTO BOCHAJICHUS, BO-
BJICYEHHEM B TIPOIIECC WMMYHHOH CHCTEMBI,
MPOTPECCUPYIONIEH CEepAEUHON HEeI0CTaTou-
HOCTBIO. 3aboJeBaeMOCTh HHQEKIHOHHBIM
SHIOKAPIUTOM HE UMEET TeHACHIIMU K CHIDKE-
HUIO. B mocnenHue necATHieTHs] 0TMEUaeTCs
MOBBIIIEHHBIN POCT 3TOM MAaTOJIOTHH; €KEro/l-
HO B Mupe 3a0omneBaroT 6oee 200 Thicsa 00ITb-
HbIX [1]. YpoBeHB JI€TaTbHOCTH TaKKE OCTACT-
Cs1 BBICOKHUM.

B nacTosiiee Bpems monararot, 4YTo MOMHU-
MO YXYAIIEHUH COIUAIbHO-OBITOBBIX YCIOBUI
KU3HU, PaCIPOCTPAHEHHOCTH 3a0oleBaHUs
BO MHOTOM CITIOCOOCTBYET IUPOKOE BHEPEHUE
XUPYPrUYECKHUX BMEIIATENIbCTB (IIPOTE3npOBa-
HUE TpU MOPOKaX Cepilia, aOPTOKOPOHAPHOM
ITYHTUPOBAHHUH, WMIUIAHTAIIMHA 3JIEKTPOKap-
muoctumymsitopa). IlporesmpoBanme Kiarma-
HOB ce€paua HUCIOJIB3YETCA IMPU BPOXKICHHBIX
U TpUOOPETeHHBIX IMOPOKaX; WMIUIAHTALUU
ANEKTPOKAPANOCTUMYIISATOPA MIPOBOASITCS
IpU Pa3IUYHbIX BUAAX APUTMUHN, HAIpUMeEp,
MIPH aTPUOBEHTPHUKYIAPHOU ONOKaze; aopTo-
KOPOHApHOE MIYHTHPOBAHHWE MPUMEHSAETCS
Ul yIy4YlIeHHWsT KPOBOTOKAa, HAaIpPaBIECHHOI'O
K CEp/IeyHO# Mbllle. Bece 3T BMemarenscTBa
SIBIISIFOTCSl KU3HEHHO-BAXKHBIMU NIJIS1 MALUCH-
TOB, OJTHAKO, B PsiJIe CIIy4aeB MOTY IPHUBOIUTH
K CEepbhE3HOMY OCIIOKHEHHIO — HH()EKIIMOHHO-
MY DHJIOKapAuTy, IIPUYEM JaHHBbIE PUCKH yBe-
JIMYUBAIOTCS C BO3PACTOM.

Bonpuiyio poib Urpaet CIoKHOCTb PAHHEH
JTUArHOCTHKH ATOTO 3a00JICBaHMS, IOCKOIBKY
CUMIITOMBI CO CTOPOHBI CEPAEUHO-COCYINCTOM
CUCTEMBI MOTYT OBITH MHOTI'OTpaHHbI BCJICI-
CTBHUE CJIIOKHOTO MAaTOTeHe3a ATON MaTOJIOTHH.

WNHbeknnoHHbI 3HIOKApAUT y JeTel
BCTPEUACTCSI PEKE, TEM HE MEHEE, eMy MPUCY-
M T€ K€ TPYITHOCTH JUArHOCTUKH U JIEYCHUS,
B YaCTHOCTH, BCIIEJICTBHE TOTO, YTO STHOIIA-
TOTEeHE3 3a00JIeBaHUS OCTAeTCS HE 10 KOHIIA
M3y4eHHbIM. B neTckom Bo3pacte 310 3a00Iie-
BaHUE MOXXET BOSHHKHYTh Ha (DOHE BPOXKJICH-
HBIX ITOPOKOB CEpIla; UMEET 3HAaUCHUE TaKKe
IIMPOKOE HCIOIB30BAHNE BHYTPHCOCYINCTHIX
kareTepoB. JluarHoctmka WHGMEKIIMOHHOTO
SHIOKApIUTA y JETeH CIOXKHA MO HACTOSAIIEE
BpeMsi, MEXKJY TeM, JICYeHHUE aHTHOUOTUKAMU
ClelyeT HaYuHaTh KaK MOKHO paHbllie, C y4e-
TOM BUa BO30yauTeNs u (pakTopoB pucka [2].

Hean ucciaenoBaHusi: U3y4UTh 3THOIOTH-
geckue (haKTOPHl M OTACIBHBIC aCIIEKTHI 11aTo-
reHe3a HHPEKIIMOHHOTO SHIOKAPINTA Y TTalln-
€HTOB Pa3HOro BO3pacTa.

MaTepﬂa.]'II)l U METOAbI UCCJICAOBAHUA

[lo maHHOW Teme MpoaHaTU3UPOBAHBI CO-
BpEMEHHbBIE HAay4HbBIE JHUTEeparypHbIe HCTOU-
HUKH, UCITOJIb30BAINCh 0a3bl JaHHBIX Scopus,
Web of Science, PubMed, E-library, B coor-
BeTcTBUU c pexomeHaanusmu PRISMA. Bpe-
MEeHHOH nepuon nmoucka — ¢ 2015 mo 2025 rox.
WccnenoBanust ObUTH MTPOBEACHBI B TPH dTarla:
TTOVCK ITyOJIMKAINH 11O KITFOYEBBIM CII0BaM, HC-
XOJIsl M3 LENU MCCaenoBanus (MH()EKIIMOHHBIN
OHAOKApAWT, ACTU, B3POCIIBIC, 3TUOJIOrUs, Ia-
TOTeHE3, MEXaHU3Mbl ()OPMUPOBAHHUS, JHATHO-
ctuka). [Iporecc coopa qaHHBIX OCYIIECTBIISI-
Csl BpyYHYIO ITyTeM W3BJIeUeHUs WH(HOpMAIHH
Ha OCHOBE KOHTCHT-aHaJIM3a, BKIJIIOYAOIIC-
T'O TaKH€ JaHHBIC, KaK THUII CTAaTbH, Ha3BAHUC
KypHaia, roJ MyOJIMKaluu, TeMa, 3arojioBOK,
METOAOJIOTHS M PE3YyJbTaThl HCCICAOBaHUS.
Kputepuu BKIIFOYEHHS, KOTOPBIMH PYKOBO/I-
CTBOBAJIMCH TP MTOTOTOBKE ATOTO CUCTEMAaTH-
YeCKOro 0030pa JUTEpaTyphl: SI3bIK MyONInKa-
LUK — aHITIMACKUN U PYCCKUI; UCCIIEIOBaHUE
HaNpaBJICHO Ha U3y4YCHHE ITHOJIOTHH, MATOTe-
He3a M JAMarHOCTUKHA HWH(EKIIMOHHOTO SHO-
KapInuTa; UMEeTCs IOJIHOTEKCTOBBIN BapuaHT
B CBOOOHOM jocTyIie. /laHHbIE, MOJyUYCHHbBIC
13 TyOJUKAIUi, pachpe/ae/ieHbl 0 CleayHo-
UM KaTErOpUsIM: TOJ| IyOJHMKAIUU, aBTOpP,
METOJ UCCIICZIOBAHUS, U3ydYaeMbIe TTapaMeTPhl
W pe3ynbTaThl HccienoBanus. llepBoHavans-
Has BBIOOpKa cocTosiia 3 116 HaydHBIX cTa-
Tel, OTOOPaHHBIX TI0 3apaHee ONPEACICHHBIM
KIIIOUEBBIM CJIOBaM. 3aTCM CTaTbHu 6I>IJ'II/I OTO-
OpaHbI 110 3ar0JIOBKY, aHHOTAI[UH U KITFOUEBBIM
CJIOBaM, B pe3yJbTare 4ero ObUIO OTOOpaHo
ToNbKO 67 myonmukanmii. M3 Hux 25 6pumn npu-
3HaHbl COOTBETCTBYIOIIUMU KPUTCPUAM OT60-
pa ocJie TIaTeIbHOTO aHau3a. B HacTosieM
0030pe UCToIb30BaHo 18 crare.

Pe3y.111>TaT1,1 HCCJIEeA0OBAHUA
H UX 00Cy:KIeHne

Omuonoeua 3abonesanus. ITHONOTHSL
WHQEKIMOHHOTO  JHJIOKapJUTa JIOCTATOY-
HO ciokHa. OCHOBHOM NPHUYMHON SBISIOT-
cs CTaQUIOKOKKM U CTPENTOKOKKH. [Ipu
ATOM JOMHHHPYIOIIMM ITaTOTEHOM CYHUTa-
ercs Staphylococcus aureus, a Takxke S.
epidermidis [3]. [lo maHHBIM IPYTUX aBTOPOB
[4], mmeeTcsl TEHACHINSA K YMECHBIIICHUIO Ya-
CTOTBl MH(EKIUOHHOTO JHAOKapAUTa, BbI-
3BaHHOTO CTPENTOKOKKaMH. OIpenesieHHYIo
pOJIb B 3THOJIOTHH JAHHOTO 3a00JeBaHUS 3a-
HAMAIOT TaKXe HHTEPOKOKKH, TpaMOTpHIIA-
TeiabHas ¢uopa (MHKPOOPTaHU3MBI TPYTIITBI
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HACEK, Enterobacteriaceae spp.), THEeBMO-
KkoKkH, Tpudsl (Candida spp. Aspergillus).

B nerckom Bo3pacte B ATHOIOTHH UH(]EK-
LIMOHHOTO SH/I0KapIUTa MPEeBATUPYET TpamIio-
JIOXKUTEIbHAs MHKpoQIopa, OakTepuu TpyIi-
nel HACEK, MHOXXeCTBEHHas! JIeKapCTBEHHAs
YCTOHYHMBOCTH [5].

Haubonee BUPYJICHTHBIMA U yCTOWYMBBI-
MU SIBJISIFOTCS. BUJBI Staphylococcus. Duuzaep-
MaJbHBIH CTa()UIOKOKK SIBJISISTCS TIpEJICTa-
BHUTEJIEM HOPMAJIBHOW MHUKPO(IOPHI KOXKHBIX
MTOKPOBOB, OTHAKO, B 3HAYUTEIHHON CTEIIEHU
OTBETCTBEHEH 32 WH(EKIINH, CBI3aHHBIE C HHO-
PONHBIMU TellaMH — UMILIaHTaMH. bakrepuu
rpynnsl HACEK, kak mpaBuio, crnaboBupy-
JICHTHBIC, BBI3BIBAIOT B OCHOBHOM 3HIOKap-
T, K HUM OTHOCATCA BHUIbI Haemophilus,
Aggregatibacter actinomycetemcomitans, Car-
diobacterium hominis, Eikenella corrodens,
Kingella kingae. Onnako npu MHPEKIIMOHHOM
SHIOKAPJUTE C OTPULIATEIBHBIM PE3yIbTaTOM
TEMOKYJIBTYPBl CEpPOJIOTUYECKOE TECTHPOBa-
Hue u TuTpsl [gG Gonee apdexTuBHbI 11 MHa-
THOCTHUKH, B TOM YHCIE, B MEIUATPUIECCKOM
npakTuke [6].

[IpeamectBoBaTh MHOEKIMOHHOMY SHJIO-
KapUTy MOTYT UHPEKIIUN BEPXHUX U HIKHUX
IIBIXaTENbHBIX ITyTeH, JKeTyI0YHO-KUIIIEYHOTO
TpaKTa, MOYEBBIICIIUTEIILHONU cucTeMbl. Bepo-
SITHBI CJTy4Yau JJAHHOTO 3a00JIEBaHMS U Y TAIU-
€HTOB C JIUCIJIa3UEH COCAUHUTEIILHON TKaHH,
MMEIOIINX [POJIaC MHUTPAIBHOTO KJlaraHa,
a TaKke aHOMaJIbHOE PACIIONIOKEHUE XOP/I B Jie-
BOM JKeyaouke. Bpoxxaennsie 1 mprnoOpeTeH-
HBIE TIOPOKU CEep/Ilia UTPAIOT 3HAYUMYIO POJIh
B pa3BUTUM ATOH maronoruu. Emie pa3 BaxHO
MOAYEPKHYTh, YTO PACIPOCTPAHEHHOCTH 3200~
JIEBaHUSI BO MHOTOM CHOCOOCTBYET IIMPOKOE
BHEJIPEHUE XHUPYPTUUYECKUX BMEIIATEIHCTB,
HampuMep, TMPOTE3WPOBaHWE IIPH TOPOKAX
cepala, AaopTOKOPOHAPHOE IIYHTHPOBaHHE,
MMIUTaHTAIUS 3JIEKTPOKapAHOCTUMYIIATOPA.

Benymum 3BeHOM maroreHesa SIBISIETCS
OakTepuemMusi — HalU4We MUKPOOPTaHHU3MOB
B KpOBH, YTO CBS3aHO C BBIIICyKa3aHHBIMHU
npUYMHAMK (Yalie y JIMI] MOXKHIIOro BO3pac-
Ta C HEJIOCTATOYHOCTHIO UMMYHHOH CUCTEMBI,
C COMYTCTBYIOLIEH XPOHUYECKOH MaTOJIOTH-
eit). [Ipy MpOHMKHOBEHUH MUKPOOPTaHM3MOB
B KPOBb HEMH(EKITMOHHBIN SHIOKAPIUT TPAHC-
dbopmupyercst B mHMEKITMOHHBIHA. [Ipu 3TOM
Ba)KHASI POJIb MPHHAIJICIKUT CHIKCHHUIO pe3u-
CTEHTHOCTH MaKpOOPraHM3Ma M CIIOCOOHOCTH
BO30yIUTENsl aare3upoBarhCsl Ha SHAOKap-
ne. B Oonbieli creneHn K aire3uy CKIOHHBI
TPaMIIONIOKHUTEIbHbIE OaKTepHH, B MEHbIIEH
CTETleHH — rpamMoTpuliarensabie. OnHako, Oax-
TeprUeMHUs IMEeT 3HAYeHNE B pa3BUTHH HH(EK-
LMOHHOTO HJIOKapIUTa Ha (POHE yKe TOBPEIK-
JIEHHOTO DJHJ0Kap/a, TOCKOIbKY HEIOBPEkK-
JICHHBIA SHJIOTEJMM 3HAOKap/ia PEe3UCTEHTEH

K OakrepuanbHoi aare3nu. Ero nospexneHuto
CIOCOOCTBYIOT HapyILIEHHE BHYTPUCEPACUHOM
reMOIMHAMHUKH (3TO MMEET MECTO IMPH BPOXK-
JICHHBIX W TPUOOPETEHHBIX MMOPOKAX cepila),
0COOEHHO 3TO AKTyaJIbHO JISi IETCKOTO BO3-
pacta [7]. Kpome »TOro, moBpeXaeHU0 3HA0-
KapJa CIocOOCTBYIOT BOCHAJUTEIbHbBIE U JI€-
TeHEepaTUBHBIE MPOIECCHI.

[ToBpexenne 3HI0TeNNs CEpAeYHBIX KIla-
MaHOB U MPUCTEHOYHOTO SHAOKAp/1a IPUBOJUT
K aKTHBAalUK CHUCTEMBbI remoctaza. OOHaxa-
ercs CcyO3HAOTennH, OOrarblii KOJJIareHOM.
AKTHBUPYIOTCS TPOMOOIIMTHI, YCHUIIHBACTCS
WX aJare3ust M arperamnus. AKTUBHpYETCsl Koa-
T'YJIALMOHHBIN TeéMOCTa3 — 3a CUET BBIJENEeHUS
TKaHeBOoro (Qakropa. B kpoBu yBenuuuBaercs
KoHIIeHTpanus TpomOuHa [8]. Kpome storo,
aKTHBALMM CHUCTEMBl I'€MOCTa3a CHOCOOCTBY-
eT u cobcTtBeHHO Oaxtepuemus. Llupkymupys
B KpOBH, OAKTEpHH PACIIO3HAIOTCS pelenTopa-
MU Ha TIOBEPXHOCTHU DHOTEIHSI, TPOMOOIIMTOB
U JICHKOLIUTOB, YTO COMNPOBOXKAACTCSI BBICBO-
OOKICHUEM Pa3IMYHBIX MEAMATOPOB, YTO BbI-
3BIBaCT akTUBANMIO dHA0Ten [9]. Ero aktnBa-
LM CIIOCOOCTBYET TOMY, YTO €ro MOBEPXHOCTh
npuoOpeTaeT MPOKOAryIsIHTHBIE —CBOMCTBA.
[IpokoarynsHTHass aKTUBHOCTb JHIOTEIHS
obecrieunBaeTcss NPOAYKLUUEH TpPOMOOKCaHa
A, (MOUIHBIA arperaHnt M Ba30KOHCTPHKTOP),
sHAoTeNNHA-1 (Ba30KOHCTPUKTOP U arperaHr).
dakrop Bunnebpanna odecrieunBaeT aare3uio
TPOMOOLIMTOB K TMOBPEXKICHHOW COCYAMCTON
cTeHKe. Brigensercs TkaHeBod (hakTop cBep-
ThIBaHUsI KpoBU. [loHMXKaercst cuHTE3 TKaHe-
BOTO aKTHBAaTopa IMJa3MHUHOT€HA U BO3PaCTaeT
BbIJIeJIEHHE ero MHrHOUTOpoB. [IpokoaryssiaT-
Hasi aKTUBHOCTb SHJIOTENUS 00eCHeYrBaCTCS
TaKXe MPOAYKLHEH MPOBOCIAIUTENbHBIX LH-
TOKHHOB ((pakTop HEKpo3a Omyxonu anboda,
WHTEpIIeHKHH-1) Ha (oOHE BOCHAIUTEIHLHOTO
porecca, KOTOpble aKTHBUPYIOT KJIETKU SHI0-
tenus u TpomOouunTsl. KonnuectBo TpomMbonu-
TOB MOYKHO HMCIIOJIb30BaTh B KadyecTBe (akTopa
pHUCKa BHYTPUOOJIbHUYHOM CMEPTHOCTH y J€-
Tel ¢ nHMEKITMOHHBIM YHIokapautoMm [10].

Bakrepuemusi crocoOCTBYeT aKTHUBAIUU
BpOX/IEHHOT0 UMMYyHHTETa. Benenctaue storo
Ha (QoHE pa3pylIeHUs MUKPOOPTraHU3MOB BBI-
CBOOOXKJAaeTCsl TEHEeTHYEeCKUH Marepuan Oax-
Tepuil, B KPOBOTOKE HAYMHAIOT LIUPKYJINPOBATh
cBOOOHBIC (PPAarMEHThI KJICTOYHBIX CTECHOK
YyKEpPOJHBIX areHTOB; HO TaKXe paspylla-
IOTCSl U KJICTKH MaKpOOpraHW3Ma, YTO TaKKe
MIPUBOJUT K BBICBOOOXKICHHIO T€HETHUECKOTO
marepuana [9]. Bece aTo crocoOcTByeT akTu-
Ballid BHYTPEHHETO MyTH KOATYIAIMOHHOTO
3BeHa remocTasa. B 1eigom akTuBaius BHyTpu-
COCYIMCTON BPOKIAEHHON UMMYHHON CUCTEMBI
MIPUBOJUT K TpoMOoBocnaneHuto [11].

B mnocneayromem Ha MOBEpXHOCTH II0-
BPEKAECHHOIO yJacTKa dHA0Kap/a IPOUCXOIUT
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omnoxkeHne ¢GuoOpuaa. Ha ydacTkax moBpex-
JIEHHOTO DJHIOTENHA 00pa3yroTcs acenThye-
CKHE BereTalfy, KOTOpbIe CHOPMUPOBAHEI
n3 GubOpuHa u TpoMOouUTOB. bBakTepuemus
CIOCOOCTBYeT HMH(PHUUIUPOBAHUIO BETeTALUM,
KOTOpBIE KOJIOHU3UPYIOTCS MHKPOOPTraHW3Ma-
MH, 9TO TPUBOIUT K Pa3pylICHUIO KJIArmaHOB
U BO3MOXXHOMY pa3BuTHiO 3MOo0auu. WHpu-
UPOBAHUC BeI‘eTaHI/Iﬁ BO MHOI'OM 3aBHCHUT
OT CIIOCOOHOCTH MHUKPOOPTraHM3MOB K ajre-
3WH, BOXKHBIM TPEMATCTBUEM Ha MYTH K KOTO-
pOii SIBISIETCSI BBICOKAst CKOPOCTHh KPOBOTOKA.
MexaHn3MBI aJIr€31Mu y pasHbIX BUAOB MUKPO-
OpPraHW3MOB MOTYT OBITH pazHbIMH. Kak yxe
OBLIO CKa3aHO, JTUIUPYIOLINE TTO3UIUU B STHO-
JIOTUU WH(EKIIMOHHOTO 3HIOKApANTa 3aHIUMa-
et Staphylococcus aureus, KOTOpbIi 00mamaeT
BBICOKOM aJre3nBHOI crtocoOHOCTHIO. B Mexa-
HHU3Max aare3nu 3Toro MUKpoOOpraHmuidMa uMe-
10T 3HAYEHHE DKCIIpPecCUsl Ha CBOEH IMOBEpX-
HOoCTH (hakTopa amare3mu A, mpoayKiust Qep-
MEHTa Koaryliasa, Onmarojaps KOTOpoMy 30J10-
THCTHIN CTaUIOKOKK BBIpadaThIBacT GUOPHH
[9]. Takum oOpa3oM, ¢ momoIIbi0 (akropa
aare3nn A, obecreynBaeTcsl B3aMMOJICHCTBUE
Staphylococcus aureus ¢ TpoMOOLUTaMHU KpO-
BH, 4TO emie Ooliee CroCOOCTBYET aKTHBAIlUU
TpOMOOIIUTOB. DaKTOPHI aNre3u yCHIUBAIOT
BO3MOKHOCTH KOJIOHHM3AIIMM WMH BeTETaIlui
MOBPEKJCHHBIX KianaHoB. bnarogaps ¢u-
OpuHy, 00Opa3yeTcsl TaK Ha3bIBacMas «JIOBYIII-
Ka» (OPMEHHBIX 3JIEMEHTOB KPOBH, IIPH 3TOM
3a cuer QuOpMHA o4yar MH(EKINH OTTPaHU-
YUBAETCS, YTO CHOCOOCTBYET HEJOCTYITHOCTH
MHUKPOOPTaHU3MOB IS (harouTosa.

[Mocne wHpUIUpOBaHMS BereTallii OHU
YBEIIMYMBAKOTCS B pa3Mepax, HHIYIHUPYETCS
AKTHUBHBIM BOCHAJIUTENbHBINA Mpouecc. B mo-
CJIEZYIOIEM ITO MPHUBOIUT K 3HAYUTEITHHOMY
TOBPCIKACHUIO KJIAIIaHOB, B HUX Pa3BUBANOTCA
JECTPYKTHUBHBIE M3MEHEHHUS (BO3MOYKHBI Tep-
(oparuu CTBOPOK, OTPBHIB CTBOPOK KJIalaHa,
paspbIBEI X0pA). B cymHOCTH, 3TO MPUBOAUT
K (hOpMUPOBaHHUIO TMMOpPOKa Cepla, pa3BHBa-
eTCsl KJIallaHHas HEAOCTATOYHOCTH ((YHKITHH
KJIaraHa HapyllalTcs), YTO TPUBOAUT K pe-
CypruTanu KpoBHU.

[Taronoruyeckue mpouecchl mpu HHDEK-
LIMOHHOM DHHJIOKapJUTe MOTYT TPOHCXOIUTH
Y Ha MICKYCCTBEHHBIX KJIalmanax cep/ma. B atu-
OJIOTMH MIPOTE3HOTO HHPEKIIMOHHOTO YHI0KAP-
AUTa BaXXHOC 3HAUYCHUEC UI'PACT SMUACPMAJIb-
HBII CTAPUIOKOKK, B KA4ECTBE BXOJIHBIX BOPOT
JUTSE KOTOPOTO Yallle BCEro BHICTYMAOT UHTpA-
BaCKyJsIpHbIe KaTeTepsl [ 12]. B aTux ycnoBusx
Beretannu GOPMHUPYIOTCA Ha CTPYKTypax Mmpo-
Te3a, (PYHKIUS ero HapyllaeTcs, B pe3yjbTare
YEero MPOTE3HBbIM 3HJIOKAPAUT MOXKET IIPHBO-
UTh K (POPMHUPOBAHUIO (PUCTYIBI — Maparpo-
TE3HON peryprutanuu, 4TO COIPOBOXKIAETCS
pa3BUTHEM BHYTPHUCOCYIUCTOTO T€MOIIM3a,

YTO TaK)Ke UMEET 3HaYCHHE B NAaTOTeHe3e ITO-
ro 3aboneBanus. [lomararor, 4yTo paspymieHue
DPUTPOLIUTOB BHYTPU COCyAa IPOUCXOAUT
3a CYeT TOTO, YTO Ha MEMOpaHy SPHTPOIIMTOB
JeiCTBYET BBICOKHI TPaIUCHT JIaBJICHHS B MO-
MEHT HMX TPOTaIKWBaHUS TYpOYJIECHTHBIM IIO-
TOKOM Hepe3 mapampore3Hnoe orBeperue [13].
Taxke BO3MOXKHO (hOPMHPOBAHHE CTEHO3a W3-
3a 00pazoBaHus OOJBIIOTO KOJHUYECTBA TPOM-
OOTHYECKHX Macc.

Pa3zBuTHe MH(MEKIMOHHOTO SHAOKapAMUTA
MOYKET TPUBOJUTH K CEPhE3HBIM OCJIOKHEHU-
siM. JlmuTenbHas GakTepueMusl CIIOCOOCTBYET
00pa30BaHUIO0 METACTaTHYECKUX HH(EKIMOH-
HBIX O4YaroB pPa3HbIX OpPraHoOB, YTO MNPHUBOAUT
K MIOPaKEHHIO 3TUX OpraHoB. BozmoxkHo dop-
MHUpOBaHUE IEePUBAILBYIISIPHOTO abclecca,
B TIATOJIOTHYECKHIA TIPOIIECC MOYKET BOBJIEKATh-
Csl IPOBOJIAIIASI CHCTEMa Cep/ilia C Pa3BUTHEM
TSDKEJIBIX apuTMUi. PaccTpolicTBa BHyTpHUCEp-
JICYHON TeMOJMHAMHUKH CHOCOOCTBYIOT HEJO-
CTaTOYHOCTH KpoBooOparmeHus. OnpezerncH-
HYIO POJIb UTPAIOT ¥ TPOMOOIMOOIHYECKHE OC-
noxHerns. Oco0eHHO oracHa SMOoHs HHpH-
UPOBaHHBIMH TPOMOAMH COCY/IOB TOJIOBHOTO
Mo3ra. B 1enom, WHQEKIMOHHBIN 3HJ0KAp-
JUT — 3TO TsDKesioe 3a00JeBaHue, KOTOPOe MO-
JKET TIPUBOAMTH K TOJHMOPTraHHON HEJT0CTaTOU-
HOCTH Ha (hoHE TepcHUCTUpYIOmeH OakTepre-
MHU U HAPYLICHUA CUCTEMHOM TreMOJNHAMHKU.

JlaGoparopHble METOABI  HCCICAOBAHMUS
KPOBHU BBISIBIISIIOT YBEJIMYEHHE CKOPOCTH OCe-
JaHWsI SPUTPOIUTOB, B psjie CIy4YaeB aHe-
MHIO, JTCHKOIIUTO3 (PEeKe — JICHKOTIEHHUIO), BBI-
COKHE KOHIICHTpaluu OeJKOB OCTpod (hasbl
(C-peakTuBHBINA MPOTEHH), YBEINYEHUE ypPOB-
HsI IUPKYJIUPYEOIIAX UMMYHHBIX KOMIUICKCOB.

JUAarHOCTHKE 3a00JIeBaHUS BaXHOE
3HaYeHWE WTIpaeT BBISBICHUE BO3OYIUTENSA
KaK MPUYUHBI HH()EKIIMOHHOTO JHAOKAPINTA.
C 2TOoi 1EeNbl0 TPOBOISAT MUKPOOHOJIOTHYE-
cKoe uccnenoanue Kposu. OnHako, 6akTepu-
eMHs NpH WHPEKIHMOHHOM SHAOKapAUTE MO-
KET OTINYATHCS TPAH3UTOPHBIM XapaKTEepOM
W HEBBICOKOH KOHIICHTpAIMECH BO30YyIUTEISI
B KpPOBH, 4TO OOYyCJIaBIMBaeT BBICOKYIO Ya-
CTOTY DTOTO 3a00JIEBAaHHS C HEYCTaHOBICHHOM
stronoruet [4]. Takxke mpoBoxsATcs omnpene-
JIeHHEe MMMYHOTJIOOYJTMHOB K aHTHTEHAM BO3-
Oyaureneid (MMMyHO(EpPMEHTHBIH aHaJM3),
BBIBJICHUE HYKJICUHOBBIX KHCJIOT IIaTOrCHa
(monmmmepasznas nenHas peaknus). K cospe-
MEHHBIM METO/IaM JWAarHOCTUKH OTHOCHTCS
TaKKe MaTpU4Has JiazepHas AecopOLMOH-
HO/MOHU3AIMOHHO  BpEMSIIPOJIETHAs Macc-
CHEKTPOMETPHS; C TIOMOIIBIO TAHHOTO METOoZa
MIPOBOJIUTCS aHaIM3 pUOOCOMAITBHBIX OCIKOB,
SABJIAIOMIMUXCA KOHCTAHTHBIMU B IPEACIaX BUa
MHUKPOOPraHM3Ma, 4YTO T[O3BOJSIET HJICHTHU-
(uMpoBaTh MUKPOOPTaHU3MBI C TOYHOCTBHIO
0 pona ¥ BuAa [4].
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Cpenu WHCTPYMEHTAIBHBIX METOOB JTHa-
THOCTHKH OOJIBIIOC 3HAYCHUE UMEET IXOKAP IH-
orpaduueckoe ucciieioBaHUE, KOTOPOE MO3BO-
JIICT BBISIBUTH BEre€TAI[MK Ha KJlaraHax, nepgo-
palyIo Ki1araHa Wi aHeBPU3MBI, TPU3HAKHU HEe-
JIOCTAaTOYHOCTH KJIallaHa, HECOCTOATEIHLHOCTh
mpoTe3a kianana. HecmoTps Ha TO, 9TO 3XO-
Kapauorpadust SBISETCS METOJIOM BbIOOpa JIU-
ArHOCTUKU MH()EKIIMOHHOTO  JHJIOKApIUTa,
CJIEJIyeT Y4YUThIBaTh, YTO YYBCTBUTCIHLHOCTH
TpaHCTOpaKaJbHOW dXOKapauorpaguu B BBI-
SIBJICHUW BereTaluil cocTaBliieT okoio 75 %,
abcueccoB 50%; oTpulaTeTbHBIE PE3YIBTATHI
AWMAarHOCTUKU BO3MOXKHBI HAa PaHHUX CTAJUAX
3a0oneBanus [14]. B 1ienoM B IMAarHOCTHKE
MH(EKIIMOHHOTO JHJIOKAP/IUTA HUCIOIb3YETCs
KOMITJIEKCHBIN KIIMHUKO-T1a00paTOPHO-HHCTPY-
MEHTaJbHbIH Tonxod. I[lpu oTpunaTEIbHBIX
pe3yibTaTax AUAarHoCTUKH IO JaHHBIM 3XO-
KapIMOTPaMMBbI TI0 TTOKa3aHUSM MOXKET TpH-
MEHSTBhCS KOMITbIOTEpHasi ToMorpadus. Bax-
HOE 3HaYEeHHE B IMArHOCTUKE WH()EKIIMOHHOTO
SH/IOKAPIUTA UMEET TUCTOIIOTHYECKOEe HCCIIe-
JIOBaHUE, C TIOMOIIHIO0 KOTOPOTO BBISIBIISIOT J1e-
CTPYKTHBHBIC M BOCHAJIUTEIILHBIC U3MCHCHHUS
KJIANIAHOB U MMOJIKJIATIAHHBIX CTPYKTYP.

3akJoueHue

WHubexknnoHHbIi 9HI0KapAUT — WHPEKIIU-
OHHO-BOCTIAJINTEIbHOE 3a00JIeBaHNE YHIO0KAp-
Jia, TIpOTeKarolee MPEeuMYIECTBEHHO ¢ TI0pa-
KEHUEeM KianmaHoB cepiua. [laromormueckue
MPOIecChl MOTYT HPOMCXOAWTH W HA HCKYC-
CTBEHHBIX KJamaHax cepauna. B sTuonoruu
MH(}EKIIMOHHOTO PHJ0KAp/ANTa Hamboee 3Ha-
YUMBIMH BO30OYIUTEISIMU SIBIISICTCS TPAMITONO-
KHUTENbHas (iopa — CTAaQHUIOKOKKH M CTpell-
TOKOKKH. BaXHBIMHM 3BEHBbSIMH TIaTOreHe3a
9TOTO 3a00JICBaHUS SIBISIOTCS OaKTEpUEMHUS
(xax mpaBmIil0, Ha (OHE YK€ TMOBPEKIAECHHOTO
9HJI0KAp/a); €ro MOBPEKICHUIO TPE/IICCTBY-
eT HapyllleHHe BHYTPHCEPICYHONH TreMOAMHA-
Muku. [loBpexaeHue SHAOTENHs CepACUHBIX
KJIaaHOB M MPUCTEHOYHOTO 3HJOKapia Mpu-
BOJIMT K aKTHBAIIMN CHCTEMBI TeMocTasa. B mo-
CIIeYIOIIEM Ha MOBEPXHOCTH MOBPEKICHHOTO
y4acTKa OJHJOKapJa oO0pa3yloTcsl acenThuye-
CKHE BereTalyy, KOTOpble CHOPMUPOBAHBI
n3 ¢ubpuHa U TpoMOOUUTOB. bakrepuemus
CIoCcoOCTBYeT HMH(DHULIUPOBAHUIO BETeTALUIi,
9TO B IMOCTEAYIOIEM IPUBOAUT K paspylire-
HUIO KJIAmaHOB. B nmarHoctuke MHMEKIMOH-
HOTO SHAOKapAHTa MCIOIB3YEeTCsS KOMILICKC-
HBIH TOAXOM, IOJDKHBI 00S3aTENbHO YUHTHI-
BaTbCsl KIMHUYECKUE M Ja0OpaTOpHO-UHCTPY-
MeHTaJIbHbIe KpuTepuu. M3ydenne narorenesa
U COBEPIICHCTBOBAHNE METOOB TUArHOCTHKU
9TOTO 3a00JIEBaHMsI MPOIOIDKACTCSI U B HACTO-
sIee BpeMsl.
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