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Abstract.

This article presents historical and modern ideas about the role of temperament
in psychosomatic relationships. The evolution and origins of the study of temperament
and the origins of the formation of psychosomatic medicine are described in detail. The
issues of the pathogenetic influence of mental factors on the somatic state of a person
are revealed. This article emphasizes how the autonomic nervous system makes an
important contribution to the development of disorders of psychosomatic relationships.
The final part of the article focuses on the importance of temperament in the development
of the individual personality of children and adolescents. It is noted that temperament,
like all properties of the body, is subject to age-related changes. In childhood, changes
in temperament are due to maturation. Possession of certain properties of temperament
does not directly determine how the child’s personality will develop. However, the indirect
influence of temperament on the formation of personality is undoubtedly.

Key words: temperament, history, psychosomatics, deti.

The somatic and the mental, being qualitatively different phenomena, represent
only different aspects of a single specific person, and it is impossible to separate these
aspects from each other when studying the problem of illness. The unity of the mental
and the somatic has been pointed out by researchers [4, 9, 11, 13, 16, 22, 24, 30].

The psychosomatic problem arose simultaneously with the emergence of medicine
in general [12, 26]. It is known that at the origins of scientific medicine stood two schools,
reflecting two opposing approaches to the interpretation of the general concept of
disease: the Cosmic school of Hippocrates, which interpreted disease as a disorder of the
relationship between the subject and reality («a person is sick»), and the Cnidus school,
which considered disease as a lesion of some organ («a person has a disease»). This
opposition runs through the entire history of medicine. Modern psychosomatic medicine
arose as a reaction to this narrow, localistic approach to the problems of disease [31].
The works of Freud, |.P. Pavlov and Cannon [47] were of the greatest importance for the
development of psychosomatic medicine.

Freud’s theory, as one of its main postulates, asserted the inseparable connection
between the mental and the physical, and Freud’s psychoanalysis postulated symbolic
conversion as a mechanism linking these two realities - the mental and the physical
[31]. The main conclusion of the theory of nervism by |.P. Pavlov and his students is
the establishment of the fact that the nervous system in higher animals and in humans
is the leading link that organizes a variety of regulatory mechanisms that ensure the
normal state of the organism. All its humoral systems, the entire complex of metabolic
processes are subordinated to the nervous system. Violation of nervous regulation leads
to a disorder of all functions of the organism and its functional systems. The most striking
manifestation of this theory in application to the problem of disease was the theory of
cortico-visceral pathology by K.M. Bykov (1947, 1960).

In studies of the pathogenetic influence of mental factors on the somatic state of
a person, after some cooling towards the classical theory of corticovisceral pathology of
K. M. Bykov, the main attention was paid to the problem of iatrogenic diseases [20]. The
second side of the problem is the influence of the somatic state on the human psyche.
It has long been known that with any disease not only the human organs suffer, but also
his soul (49). However, systematic scientific research on this issue began only in the
20th century. The works of I. P. Pavlov and his school established that with any visceral
pathology, the functional state of the central nervous system and its highest part - the
cerebral cortex - is disrupted. «In the higher nervous activity of the patient, - wrote A.
T. Pshonik (1962), as in a mirror, the degree and depth of the disease is reflected» [1].
Research by K. M. Bykov and his students (1947, 1960) showed that the pathological
process developing in the internal organs is capable of disorganizing higher nervous
activity (HNA). Disorganized HNA, in turn, aggravates the pathological process.
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Thus, the higher nervous activity and the pathological process are connected
with each other by cause-and-effect relationships. It should be noted that corticovisceral
relationships are especially evident in pathology, since normally the internal organs are
self-regulated by the neural formations lying below the cerebral cortex - in various parts
of the brain stem. Disease of any system of internal organs indicates a dysfunction of the
cerebral cortex [10, 17, 25].

An important problem in psychosomatic relationships is the so-called «vicious
circle» mechanism. lts essence lies in the fact that a disorder that occurs primarily, for
example, in the somatic sphere, causes psychopathological reactions, which are the
cause of further deterioration of the somatic state, and so on. K.M. Bykov wrote about
this (1980).

The concept of temperament has a long past, but the real scientific history of this
issue began not so long ago. In the past, there were endless arguments about the essence
of temperaments, their definition, their classification. There were as many classifications
as there were various theories on this topic. Each of these theories claimed universal
significance and quickly turned into dogmas. Therefore, despite numerous publications,
this issue remains practically little studied [27; 50].

The word «temperament», according to some authors, comes from the Latin
root «temperamentumy», which means «proportion», «proportion» or «ratio» [8, 36, 39].
The doctrine of temperament originated in the ancient world. The original sources of
the doctrine of temperament are related to the «humoral pathology» of the ancient East
(Egypt, India), which reflected the general views of ancient peoples on nature in general.
In Ancient Greece (5-2 centuries BC), it was believed that a certain ratio of body fluids, of
which four were known at that time: blood, bile, black bile and mucus, is the main reason
for differences in human behavior (Hippocrates, Galen). The «humoral» (liquid) approach
gave four types of temperament: sanguine (blood), phlegmatic (phlegm, mucus), choleric
(bile) and melancholic (black bile). Until the end of the 18th century, «humoral» remained
the main theory in the study of temperament.

At the end of the 18th century, the German philosopher E. Kant (1792-1804) put
forward his doctrine of temperament, which laid the foundation for the psychological
direction in this issue. Before Kant, there was a number of fragmentary data on the mental
traits of temperament - this did not at all indicate the presence of a psychological concept
on this issue. E. Kant divided temperaments into two types: temperaments of feelings
and temperaments of activity. He attributed sanguine and its opposite - melancholic -
to temperaments of feelings; and choleric and phlegmatic to temperaments of activity
[39]. The doctrine of temperaments arose as part of medicine and was closely related
to its practical tasks. Hippocrates also suggested taking into account temperament and
constitution when making a diagnosis and choosing a method of treatment. However,
although the concept of temperament developed in close connection with the doctrine
of constitution, these concepts cannot be completely identified, since constitution is a
broader concept, and temperament is only its component, reflecting the individual type of
emotional-volitional self-regulation of life processes. At the beginning of the last century,
E. Kretschmer tried to link the characteristics of temperament with the characteristics of
body structure. He strongly emphasized the relationship between individual temperament
and the corresponding constitution. According to his theory, asthenics are characterized
by isolation, emotional vulnerability, and rapid fatigue. Picnics are talkative, sociable
people who make friends easily; athletes are aggressive and power-hungry [51]. At the
same time, American researchers W. Sheldon and S. Stevens worked in this direction.
They also attempted to deduce a certain psychological makeup of temperament from the
type of physique. W. Sheldon and S. Stevens assessed the physique by the development
of three main human tissues: ecto-, meso- and endomorphic. According to this theory,
ectomorphs, i.e. people with predominantly ectomorphic tissue development, are
characterized by a cerebrotonic temperament, namely a craving for aesthetic pleasures
and coldness. Endomorphs, people with well-developed internal organs, are distinguished
by a lively, sociable temperament. Mesomorphs, i.e. people with well-developed bone
and muscle tissue, are characterized by a craving for competition and aggressiveness.

Thus, for thousands of years too little has been done to move this problem
forward. All this has led to the fact that unscientific statements have been spread about
temperament. This lack of internal scientific progress should be explained, first of all,
by the insufficient level of knowledge in the field of neurophysiology and, especially,
psychology, the erroneous formulation of the problem and the absence of a scientific
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research method by means of which it would be possible to strictly objectively study the
temperaments of animals and humans. The situation was complicated by the fact that the
study of temperament in terms of research had an extremely difficult and complex object
of study - the general individuality (or behavior) of a person. For a very long period, views
on behavior and its physiological mechanism were extremely primitive. Only gradually,
with the growth of a number of branches of science (neurophysiology, endocrinology,
psychology, psychiatry), a foundation was created on which a scientific interpretation
of the study of temperaments could be formed. At the beginning of the last century,
thanks to major discoveries in the field of anatomy and physiology, a decisive shift was
made in the study of the physiological foundations of temperament. The first prerequisite
for the development of this scientific direction was the theory of the properties of the
nervous system, developed by I.P. Pavlov [52]. He was the first to express the idea that
temperamentis based not on the properties of fluids or body tissues, but on the peculiarities
of the functioning of the nervous system. According to this theory, the excitatory and
inhibitory processes occurring in the central nervous system are characterized by three
main properties: strength, mobility and balance, the level of development of which is
manifested in the individual characteristics of human higher nervous activity. Pavlov’s
principle of classifying types is original, it fully reflects the idea of nervism. I.P. Pavlov
points out a wide variety of possible variants of higher nervous activity types; however,
he believes that the most common are four «especially sharp, striking» types. These
four types are as follows: strong, balanced, mobile type of the nervous system (NS);
strong, balanced, inert; a strong, unbalanced type with a predominance of excitation and
a weak type. According to Pavlov [52], the properties of the nervous system form the
physiological basis of temperament, which is a mental manifestation of the general type
of the nervous system. The general type of the nervous system plays a regulatory role in
higher nervous activity (HNA). The dynamics of all conditioned reflex processes depend
on its properties. Therefore, the properties of temperament, determined by the general
type of the nervous system, play the same regulatory role in mental activity. The dynamics
of all mental processes depend on them [10, 15, 54].

A lot was done to identify the types of nervous system in the school of B.M. Teplov
- V.D. Nebylitsyn [53]. Having taken a critical approach to identifying 4 types of higher
nervous activity, they not only created and substantiated an arsenal of new methods for
studying the properties of the human nervous system, but also identified new, previously
unknown properties of the nervous system, such as dynamism, lability of excitation
and inhibition processes, and a fundamentally new interpretation of such a property as
balance was given.

As a result of his research, V.D. Nebylitsyn formulated the principle of «three-
memberednessy in the organization of the properties of the nervous system, according to
which the following indicators should be taken into account when determining each given
property: the index of a given property for excitation, the index for inhibition, and the index
characterizing the balance of nervous processes for a given property.

Thus, he outlined a 12-dimensional classification of the properties of the human
nervous system. V.D. Nebylitsyn identified eight so-called primary (strength, mobility,
dynamism and lability in relation to excitation and inhibition) and 4 secondary properties
indicating balance in these four parameters. Then experimental evidence was obtained for
the existence of another independent property of the nervous system - concentrated and
a 15-dimensional structure of the properties of the nervous system was proposed, and
with the identification of such a property as activation [38], the structure of the properties
of the nervous system becomes even more complex.

Thus, at different times, various biological subsystems of the human body were
put forward as the basis of temperament: humoral, somatic, nervous. As a basis for
temperament as an integral psychological formation in these theories, not the entire
biological system of a person is taken, but only its part, which does not have a sufficient
number of properties to represent and describe this system as a whole [40].

According to modern concepts, the properties of temperament are determined
by differences in the excitability of brain systems that integrate an individual’s behavior,
emotions, and vegetative functions [10]. Any behavioral reaction can be described by
a relatively small number of indicators: threshold, magnitude, sign, and time dynamics.
Therefore, the number of temperament properties, although large, is not infinite, and
typologies built on their basis should be fundamentally similar. From a materialistic point
of view, there are no mental phenomena, states, or activities that do not depend on the
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work of the cerebral cortex, and, consequently, there are no mental properties that do
not depend on the physiological properties of the higher parts of the brain, i.e., on the
general type of the nervous system. The properties of temperament, apparently, depend
more directly and more unambiguously on the general type of the nervous system than
any other individual mental characteristics. In this case, a certain general type of nervous
system corresponds to a certain and only one type of temperament [10, 19, 41].

The general type of the nervous system plays a regulatory role in higher nervous
activity. The dynamics of all conditioned reflex processes depend on its properties.
Therefore, the properties of temperament, determined by the general type of the
nervous system, play the same regulatory role in mental activity. The dynamics of all
mental processes depend on them [43]. Since the general type of the nervous system
is determined by the constitution of the organism, the properties of temperament usually
include such mental properties that are preserved over a long period of life and change
only slowly and gradually. Meanwhile, dynamic features of interests, character traits and
other personality traits depend not only on the type of the nervous system, but also on
other physiological conditions, for example, the functional state of the nervous system,
the system of conditioned reflex connections, various physiological mechanisms, etc.

Recently, the concept of biological determinacy of formal-dynamic properties of
individual human behavior, which originates in the works of I. P. Pavlov, B. M. Teplov, V. D.
Nebylitsyn and their followers, has been widely developed. At present, this concept has
come to be regarded as a special case of the more fundamental concept of functional-
systemic organization of brain work proposed by P. K. Anokhin (1968). The properties of
the nervous system are interpreted as basal characteristics of functional systems that
ensure the integrative activity of the nervous system. This new understanding has not only
dramatically changed the approach to the search for biological characteristics underlying
individual differences in the structure of human individuality, but has also forced a new
revision of the place of temperament in the structure of this individuality [44]

Previously, temperament was considered as a direct manifestation of human
biological properties at the level of behavior. According to V.M. Rusalov (1989),
temperament is the result of «systemic generalization of invariant biological components
that are involved in functional systems of behavior.» Thanks to «systemic generalization,»
the initially genetically determined system of individual biological properties of a person
(with an initial hierarchy of needs, plan and method of action), being included in a wide
variety of activities, is gradually transformed and forms, regardless of the content of the
activity itself, a generalized, qualitatively new, individually stable system of invariant
properties, but no longer biological, but psychobiological properties of individual behavior
[54]. Thus, temperament is a psychobiological category that encompasses the entire
wealth of substantive characteristics of human behavior. First of all, it is manifested in
the energy level of behavior and in the time parameters of reactions. Temperament in
itself does not constitute the content of behavior. It is manifested in actions regardless of
their content and direction, and not only in emotional reactions, but also in the intellectual
sphere.

As A. Thomas (55) emphasizes, the concept of «temperament» refers to the aspect
of behavior that answers the question «How?» It differs from abilities that are associated
with the questions «What?» and «How well?», as well as from motivation associated
with answers to the questions «Why?» and «Why?» Temperament characterizes the
mode of action, but not its content. The energy level of actions is characterized by two
properties of temperament - reactivity and activity of behavior. Reactivity is understood
as the level of intensity of the reaction in response to a stimulus. It depends on the
excitability of the subject and the strength of the stimulus. This also includes performance
(or endurance), i.e. the ability to adequately respond to strong, prolonged and frequent
stimuli. According to Thomas, mostindividuals occupy an intermediate position in reactivity.
Activity characterizes the intensity, duration and frequency of the actions performed. As
a rule, low-reactive individuals are characterized by greater activity. For highly reactive
individuals, maintaining an optimal level of excitation requires limiting activity. Temporal
characteristics of behavior are expressed in the speed of reactions, mobility, or plasticity
(i.e. the ability to move from one reaction to another, which is measured by the shortest
time between stimuli necessary for an adequate response to them), aftereffect (the time
during which the reaction continues after the impact has ceased). This also includes such
characteristics of action as tempo and rhythm. Temperament is the central formation of the
psychodynamic organization of a person. V.D. Nebylitsyn (1976) identifies three leading
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components in temperament, related to the spheres of general activity, motor skills, and
emotionality. Each of these components can be determined using psychological and
psychophysiological research methods.

The original boundary concept of temperament is proposed by A. Eliasz (1990).
It is based on the fact that temperament is an element of regulation of the stimulus
system. It is understood by the author as a set of stimulus-regulated mechanisms that
set the dynamics of behavior in a certain class of situations in a relatively stable manner.
Temperament arises on the basis of biological prerequisites in the learning process.

Perhaps the most detailed review of the main concepts of temperament was made
by Larsen, Randy J [21]. The author drew attention to the fact that the typologies of
temperament or the set of features that make up this mental phenomenon proposed by
various researchers differ greatly from each other.

Different authors point to different properties, considering them the most
characteristic of temperament. Recently, more and more often in the works of domestic
and foreign psychologists and physiologists, interest has been shown in the study of
behavior at the level of physiological systems and humans as a whole. In the same
conditions, different children behave differently, and distinctive behavioral traits are
consistently manifested in a variety of situations. It is this stable individual style of
behavior that is called temperament. Temperament is determined by the innate properties
of the nervous system and is manifested in behavior by a stable combination of time and
energy characteristics. Temperament marks all aspects of the human psyche as a whole.
It colors not only internal mental activity, but also affects the choice of those situations in
which the individual’s unique behavioral style is manifested [2].

Modern psychophysiology explains the properties of temperament by the
characteristics of three emotiogenic systems of the brain: achievement, fight or flight,
and behavioral inhibition. These systems control the individual’s reactions to reward,
punishment, and threat stimuli. The activity of the behavioral inhibition system is manifested
in a decrease in current activity and an increase in the level of attention. Activation of the
achievement system leads to impulsive behavior and a decrease in concentration. Each
type of temperament can be characterized by a complex of both positive and negative
psychological traits: «best» or «worst». Only positive or only negative temperaments do
not exist. It is quite possible that the same situation can be assessed as dangerous
by some individuals, and as attractive by others, depending on the temperamental and
constitutional features of the inhibition and activation systems of behavior. Temperament,
like all properties of the body, is subject to age-related changes. In childhood, changes in
temperament are due to maturation. Having certain properties of temperament does not
directly determine how the child’s personality will develop. However, the indirect influence
of temperament on the formation of personality is undoubtedly [19]. Gender differences
in the structure of temperament are stable and are explained not so much by the results
of training, education, but mainly by the action of innate biological factors. In the works of
most scientists [14, 23, 32, ], devoted to the study of temperament and behavior of children,
it is noted that the manifestation of temperamental traits in younger schoolchildren is
influenced by the environment, especially close (relatives, friends, teachers), a change in
relationships (the child begins to be treated as an adult, putting forward new demands and
responsibilities, often while leaving the previous children’s rights), and a change in social
conditions. Having assessed the contribution of biological and environmental factors to
the development of deviations in behavior, according to many studies in modern Western
countries, it was concluded that, in general, the influence of the child’s personality traits
prevails over parental influence [7, 29, 34, 35].

Temperament changes under the influence of upbringing, study, play, work.
Of course, it is impossible to completely change temperament, since it is biologically
determined. It can be changed within certain individual boundaries. Each of its properties
(«activity», «rhythm», «approach», «adaptability», «mood», «intensity», «threshold» of
sensitivity, «attention», «distractibility») is not a discrete, single value, it has its own area,
within the boundaries of which the property can change [37].

Thus, the conducted analysis of literary data shows that at the present time there
is no reliable information about the influence of the type of temperament on the state of
somatic health.
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Abstract.

To study the frequency of such risk factors for cardiovascular diseases as
hypertension, overweight/obesity, type 2 diabetes, smoking in men and women in different
age groups. Materials and methods of the study. The object of the study was 382 people
aged 25-69 years (including 33.2% men (127 people) and 66.8% women (255 people)).
Results:the prevalence of risk factors for cardiovascular diseases and the characteristic
features of their combination in men and women in different age categories. According
to the results of the study, every second man and every second woman have arterial
hypertension and are overweight/obesity. The main risk factor among men was smoking,
which revealed in 70.9% and was significantly more common than in women (p>0, 0001).
Conclusions:When comparing the age dynamics of RF, in men, hypertension and other
RF progressed to 50-60 years and slightly decreased in the oldest age group. In women,
these indicators began to increase sharply after 50 years, reaching a maximum at 60
years and older, which is probably due to the onset of menopause and the loss of the
protective properties of estrogens.

Key words: risk factors, cardiovascular diseases, arterial hypertension, obesity,
smoking.

AKTyanbHOCTb TeMbl. ATEPOCKINEPO3 C ero OCHOBHbIMU KMMHUYECKMMU NPOSBIie-
HUSIMM NPOJOIHKaET NMMAOMPOBaTh B CTPYKType 3aborneBaeMocTu U cMepTHOCTU. BmecTe
C TeM B BONbLUMHCTBE Pa3BUTLIX CTPaH B NocriegHue rogbl, JOCTUrHYTbI 3HAYUTENbHbIE
yCMNexn B CHWXEHUWN CEePAEYHO - COCYOMCTON CMepPTHOCTU. 10 MHEHMIO 3KCMEepPTOB, 3TU
pe3ynsTaThl SBUNUCH JIOMMYECKMM 3aBepLUeHMeM MOCneaoBaTerbHOr0 BHEAPEHUS npa-
BWI NEPBUYHONM NPOMnakTUKN aTePOCKIepo3a, 300poBOro obpasa xm3Hu, a Takke oc-
HOBHbIX MPUHLMNOB JOKa3aTenbHON MeAULMHbI, BKMNoYas pe3ynsTtaTbl MHOMOLEHTPOBbIX
KITMHMYECKMX uccnegosanum [1, 7].

Passutne CC3 TecHo accoummpoBaHo ¢ ocobeHHocTAMU OXX 1 cBA3aHHbLIX C HUM
®P, koTOpble, B3aMMOOENCTBYS C rEeHETUYECKMMM OCODBEHHOCTSIMU, CMOCOBHLI YCKOPSATh
pa3BuTue 3abonesaHuii [2]. OgHUM M3 rMaBHbIX 4OCTUXKEHWI B 06nacT NpohmnakTukm
BCK, 3a nocnegHee Bpemsi, MOXHO CYMTATb Hay4HYH koHuenuuio ®P, 6onbLUNHCTBO U3
KOTOpbIX NOAAAEeTCs KOPPEKUUN, YTO MpeacTaBnsieT HanbomnblWMn MHTEPEC ANs npeay-
npexaenns pasputus 3abonesaHun [3, 8]. AkTyanbHOCTb NpPOGNeMbl NPOUNAKTUKM
BCK nytem koppekuun nx ®P 1 ocrnoxHeHun obycrnoeneHa nx HebnaronpmsaTHbIMU Me-
OVUNHCKUMU, 9KOHOMUYECKUMW 1 coLmarbHbIMU NocneacTeusimu [6].

B rpynny koppurupyemsbix, unu mognduumpyembix P oTHOCKTCS: NnoBeaeHYeckme
hakTopbl — N3OLITOMHOE MOTPEDbeHNe ankorons, HA3KUA ypoBeHb 0bpas3oBaHus, Hepa-
UMoHanbHoe nNuTaHue, ¢ HU3KMM MNoTpebrneHnemM OBOLLEN U (DPYKTOB, HU3KUIA YPOBEHb
dumaunueckon aktnBHocT (PA) n Gruonoruveckme ®P, rnaBHbIM U3 KOTOPbIX MO NpaBy SB-
ngaetca Al Kpome aTtoro k koppurnpyembim ®P OTHOCATCA: runepypukeMms, HapyLie-
HUSA NUNUAHOrO NPOdUns, TMNEPUHCYNMHEMUS, NOBbILLEHWE KOHLEHTpaLMM MapKkepoB
OTpaxalLLmx TPOMOOreHHY akTUBHOCTU TPOMOOLIMTAPHOIO 1 KOarynsiLuMOHHOIO 3BeHa
remoctasa. K Hemogmdpuuupyembim ®P oTHOCUTCS BO3pacCT, NOM U reHeTU4eckue Oco-
OeHHOCTKM, oKasaTb BNUsSHME Ha faHHyto rpynny ®P He npencTaBnsieTcs BO3MOXHbIM,
N OHW UCMNOMb3YKOTCS, NPENMYLLECTBEHHO, ANS. OLEHK/ 1 NPOorHo3a MHAMBUAYAMNbBHOrO,
rpynmnoBoro 1 nNonynsunoHHoro pucka passutusa 6CK [4, 5].

Llenb uccnepoBaHus. N3yunte 4acToTy Takux hakTOpOB pucKa cepaeyHo -Cocy-
aucTbix 3aboneBaHuin kak Al M3ObITOUHLIN BEC/OXUPEHWNE, caxapHbin anabeT 2 Tvna,
KypPEeHME y MY>XUMH U XXEHLUMH B pasnmnyHbIX BO3PACTHbIX rpynnax.

MaTtepuansl u MeToapbl uccnegoBaHus. OOGbEKTOM ANst MCCeqoBaHUS MOCIYXKUIN
382 yenoBeka B BospacTe 25-69 net (M3 HUX 33,2% Myx4uH (127 yen.) n 66,8% xeH-
LWMH (255 yer.)). OHM He UMenu KNMHUYECKNX NPU3HAKOB aTepocKneposa, HaxXOAMICh
Ha CTauMOHAPHOM fleYeHnn B KNUHUKE AHAMXKAHCKOro rocyapCTBEHHONO MeAULMHCKOrO
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nHcTUTyTa. MpoBefeHO OAHOMOMEHTHOE oGcrnenoBaHe GorbHbIX METOAOM CryYaiHow
BbIGOPKU C 3aMOMHEHWEM CreLMarnbHO COCTABNEHHOW aHKETbI.

PesynetaThbl nccnegoBaHus u obeyxaeHue. MNpoBefeHHOe UccnefoBaHne no us-
YYEHUIO PacrnpoCTPaHEHHOCTU (haKTOPOB pUCKa CEPAEYHO - COCYAMCTbIX 3aborneBaHui
nokasano criegytlume pesynbsratsl (puc 1) :

80,%
s ke ok
70,9%
70,%
MYKUHHEI
60.% 56,1%
543% 54.1% 51.908m ¢ ¥ ;KeHITHHEI
50,%
40,%
30,%
22.8%
19.2%
20.% 15.7%
11,19 11.1%
T7.1%
10% 5.1% 1%
o O ]
K H36, n A C g
Ypenie Qﬂf"mqﬂuﬁ BZEH'AO r A aen. "Tmamczwo(:n

CTU OT nona
MpumeyaHue: ***** - P<0,0001.

M3 pucyHka BMOHO, YTO OCHOBHbIMU ®P cpeam myx4mH aBunock — kypeHne 70,9%
(90 yen.), B TO Bpemsl cpeam XXeHLWMH ux gonsa obina 5,1% (13 yen.),
P<0,0001. C[J 2-Tvna vawie BCTpeyvarcs Cpeam XeHLH, 4eM y My>x4uH 15,7%
(40 yen.) n 11,1% (14 4en.), COOTBETCTBEHHO. M30bITOUHLIV BEC NN OXMpeHne n Al
BCTpeYanucb NpMMEpPHO B OOQUHaKOBbIX npoueHTax 54,3% (69 ven.) n 51,9% (66 yen.)
Yy My>X4uH, 54,1% (138 ven.) 1 56,1% (143 4en.) y >XeHLMH, COOTBETCTBEHHO.
NHTepec npeactaBnseT 4acToTa M3onMpoBaHHOro abaomMmnHanbHoro oxmpenuns 6es VIMT,
KoTopoe BcTpeyanochb y 22,8% (29 yen.) MmyxxunH n 19,2% (49 yen.) xeHwwuH. NpoueHT
60onbHbIX ¢ UMT 1 nsonuposaHHbiM AO cocTtasun 77,1% y MyxunH n 73,3% y
XEHLLUMH, YTO NOKa3blBaET LUMPOKYI PacnpoCTpaHeHHOCTb METaboNMYeckux HapyLLeHni
cpeamn HaceneHust PepraHckon OOSMUHbI.

Yactota ®P y MYyXYMH W KEHLUMH B 3aBMCUMOCTM OT BO3pacTa OTpaxeHa B Ta-
onnuax 1.un 2.

Tabnuua-1
Yactota ®P y My>XUMH B 3aBMCUMOCTU OT BO3pacTa

OP / Bospact Kypenuve OxunpeHue Al ca Hacneg. ots-

rowy.
(ner) BCcero | asc % aBC % aBC % aBC % aBc %
25-30 |5 3 60 2 40 - - - 1 20
31-40 |19 12 63,2 10 52,6 5 26,3 1 5,3 2 10,5
41-50 | 30 28 93,3 15 50 18 60 4 13,3 4 13,3
51-60 |56 33 58,9 34 60,7 36 64,3 7 12,5 6 10,7
crap- 17 14 82,4 8 471 7 41,2 3 17,6 1 59
we 60
net
Bcero: | 127 90 70,9 69 54,3 66 51,9 15 20 14 1.1
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W3 tabnumubl 3.1. BUgHO, 4to Yactota ®P y My>X4YMH yBENMYUNCS c
BO3pacToOM U1 LUMPOKO pacnpocTpaHeHa cpean Bo3pacTHblx rpynn 41-50 net n 51-60 ner.
Y Hux kyperue BbisiBneH y 93,3% (28 yen.) n 58,9% (33 yen.), oxuperne y 50% (15
yen) n 60,7% (34 yen.), ALy 60% (18 yen.) n 64,3% (36 yen.), COy 13,3% (4 4en.) n
12,5% (7 4en.), v HacneacTBeHHas oTsroweHHocTb y 13,3% (4 yen.) n 10,7% (6 yen.),
COOTBETCTBEHHO. Camas Bbicokasi Yyactota Cl y My>K4nH AnarHocTMpoBaHa
B Bo3pacTe Bbile 60 net n coctasnana 17,6% (3 ven.).

Y XeHLUMH BbISIBNieHa MOXOXasd C MyX4MHaMu TeHOeHUUs no yBennyeHuio PP
C BO3pacToM. VckniodeHnem SiBUMOCh KypeHne, KOTopoe Yalle pacnpocTpaHeHo cpeam
MOMOAbIX XXeHLUWH, cocTaBmB 8,7% (2 yen.) y nuy 31-40 ner, 10,2% (6 yen.) y 41-50 net
n ymeHbluaetcs 8o 3,7% (4 4en.) B Bo3pacte 51-60 net n 1,6% (1 yen.) y nuy ctapwe
60 ner.

Tabnuua-1
YacTtota ®P y XeHWwMH B 3aBUCMMOCTU OT Bo3pacTa

®P / Bospact KypeHue OxunpeHue Al ca Hacneg. ots-

roLLl.
(ner) BCcero | asc % aBC % aBC % aBC % aBc %
25-30 |3 - - - - 1 33,3 - -
31-40 |23 2 8,7 11 47,8 5 21,7 1 4,3 5 21,7
41-50 | 59 6 10,2 27 45,8 17 28,8 8 13,6 4 6,8
51-60 | 109 4 3,7 62 56,9 70 64,2 18 16,5 8 7,3
crap- |62 1 1,6 37 59,7 50 80,6 13 20,9 1 1,6
we 60
netr
Bcero: | 255 13 51 138 54,1 143 56,1 40 15,7 18 7,0

OxunpeHue B Bo3pacTte Ao 30 neT He BCTpeyanock, B Bo3pacTte 31-40 net cocrta-
Buno 47,8% (11 ven.), B 41-50 net — 45,8% (27 4en.) n B cTapLuMx BO3pacTHbIX rpynnax
51-60 n crapwe 60 net 59,7% (37 4en.) n 56,9% (62 yen.), cooTBeTcTBEHHO. Al" Takke
yBenuymnsaetcs ¢ Bo3pactom: B 31-40 net — 21,7%, 28,8% v 64,2% B 41-50 1 51-60 ner,
cooTBeTcTBeHHO U 80,6% B Bo3pacTe ctapie 60 net. C, B rpynne 31-40 net coctaBun
4,3%, yBenuumBasicb ao 20,9% (13 yen.) B Bo3pacTe ctaplue 60 ner.

BbiBoAbI.

1. KaxxgbIi BTOPOA My>XYMHA U KaxKgasi BTOpas XKeHLWMHA UMET apTepuanbHyto
TMNEePTOHUIO N N3OLITOYHLIN Bec/oxnpeHne. OCHOBHbIM (hakTOpPOB pycKa Cpeayn My>X4YUH
SIBUNOCh KypeHue, KoTopoe BcTpedanock y 70,9% 1 JOCTOBEPHO Yalle, YeM Y KEHLLMH
(p<0,0001).

2. MNMpwn conoctaBneHnn Bo3pacTHou auvHamukn OP, y myxumH Al n gpyrne ®P
nporpeccupoBanu go 50-60 neT n HECKOMbKO CHU3UMNCL B CamMOW CTapLUe BO3pacTHOMN
rpynne. Y XeHLLUMH >Xe 3TU NoKasaTenu ctanu pes3ko HapacTaTb nocne 50 neT, 4OCTUrHyB
Makcumyma B 60 NneT u cTapLue, YTo, BEPOSATHO, CBA3AHO C HACTYMNIIEHNEM MeHoMNay3bl U
noTepen 3alUTHbLIX CBOMCTB 3CTPOreHoB.
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Abstract.

This review article discusses methodological approaches to the rational use of
herbal medicines for the treatment of respiratory diseases. The causes and mechanisms
of cough are considered.. The mechanisms of action of phytopreparations are based on
the results of modern pharmacological and pharmacognostic studies.

The purpose of the study: to analyze the features, benefits and side effects of
medicinal products based on medicinal plants in comparison with synthetic drugs

Results. Literature analyses have shown that by interacting with other medicines,
some herbal preparations may interact with traditional medicines, which may weaken
their effect or enhance side effects. The need for standardization is also emphasized, as
the quality of extracts can vary depending on the source, extraction method and storage,
which makes it important to use standardized products to achieve stable results.

Conclusion. Attention is focused on the fact that phytotherapy can be a safe
and effective alternative for patients with bronchial diseases, but requires a careful
approach to use and a preliminary study of possible risks. This article will help the general
practitioner to make a scientifically sound choice of phytopreparations among a wide
range of bronchopulmonary products of plant origin.

Key words: phytotherapy, respiratory diseases, cough, medications, expectorants.

lMpoTrMBOBOCNANUTENLHOE AENCTBUE PUTOTEPANMM MPK KaLLe SBASETCS akTyarnb-
HOWV TEMOW, NOCKOMbKY Kallerb MOXET ObITb BbI3BaH pa3nnyHbiMy hakTopamu, BK4as
BMpYCHble 1 BakTepmanbHble MHEKLMI, anneprum n xpoHmdeckue sabonesanus [1,9,18].
duToTEepanusa npeanaraeT HaTypanbHble CpeacTBa, KOTopble MOryT MOMOYb OBneryntb
CMMMTOMbI U CHM3MTb BocnaneHne. O4eHb akTyanbHO MOBLILWEHWE MHTEpeca K HaTy-
panbHbIM MeToaam neveHuns: Bce Gonblue nogen uyT anstepHaTmBy dhapmakonormye-
CKUM npenapaTam, onacascb Nobo4vHbIX adhdekToB. Mpu 3TOM yunTbiBaeTCa apdHeKTnB-
HOCTb PaCTEHWUI: HEKOTOPbIE pacTeHuUs, Takne Kak anTeu, Wwandewn u Yyepeda, obnagatot
[OKa3aHHbIMW NPOTUBOBOCMANUTENbHLIMU CBOWCTBAMMU M MOryT obneryatb COCTOsIHUE
npuv Kawne. OTO OCHOBbLIBAETCS Ha NOAAEPXKKE MMMYHHOW CUCTEMbI, TO eCTb duTonpe-
napaTtbl MOryT CMOCOBCTBOBATL YKPEMMEHNIO MIMMYHUTETA, YTO OCOBEHHO BaXKHO B CE30H
npocTya. Mpu 3TOM yunTbIBaETCS COBMECTMMOCTL C TPAAULNOHHOW MeauUmMHON, rae du-
TOTEPanMIo MOXHO MCNOMb30BaTb B KOMOMHaLUN C TPaANLMOHHBIMU METO4AMU NEYEHNS,
YTO MO3BONSAET yNy4yLWwnTb 00LLEee COCTOosiHUE naumeHTa. A nHAMBUAYyanbHbIA NOAX04 Npu
dutoTEepanum nossonseT BoibnpaTe cpeacTea, OCHOBbLIBAsICb Ha MHAMBMAYaNbHbBIX OCO-
OeHHOCTAX naumeHTa u ero coctosHum [2,17,20]. 3yyeHne npoTMBOBOCMANMUTENBHOMO
OencTBus putoTepanum Npum Kalune BaXHO Kak AN MeAULUMHCKUX CNeunanmcToB, Tak v
0518 NaUMEHTOB, MOCKOIbKY 3TO MOXET nNpmBecTu K 6onee achekTnBHLIM 1 6Ge30NacHbIM
MeTogam neyeHus.

Kawernb mMoxeT ObiTb BbI3BaH pa3nuyHbiMKU akTopamu, BKIOYas BOCManeHue,
WHMeKUMM 1 anneprudeckue peakuun. Mpu GpoHxoneroyHbix 3aboneBaHnsAX, Takux Kak
XPOHUYECKUA BPOHXMUT 1N acTMa, Kallerb 4YacTo CTaHOBUTCH XPOHWYecKkuM. VccrnegoBsa-
HUS MOKa3bIBaOT, YTO BOCMANMUTENbHbIE MEAMATOPbI, TaKMe Kak MHTEPNEenKUHbl 1 Npo-
cTarnaHguHbl, UrpakoT KIoYeBYO porb B pa3snTum kawnesoro pednekca (Bourke et al.,
2020). Kawenb — 370 3alUMTHbIN pedrekc, KOTOPbIN NOMOraeT o4MLWaTh AbIXxaTenbHble
nyTW OT pasgpaxuTenen, Ho nNpy BPOHXONEroYHbIX 3aboneBaHNsAX OH MOXET CTaTb Xpo-
HUYECKMM U BbI3bIBaTb 3HAYUTENbHbIN ANCKOMOPT. PUTOTEpPaANUS, UMK NEYEHNE C MOMO-
b0 pacTeHUn, CTaHOBUTCS Bce Bonee NonNynsapHON Kak AONOMHEHNe K TpaguLUOHHbIM
MeTogam Tepanuu. B gaHHom ctatbe paccMoTpum 3¢hEeKTUBHOCTbL hnUToTEPAnUM B ne-
YeHUn Kalns y 60mnbHbIX GPOHXONEroYHbIMK 3aboneBaHNAMK, ONUPAsCh Ha NocnegHne
nccrnenoBaHnst U NUTEpaTypHbIE MCTOYHUKN.

duToTEepanusa npeanaraeT pasnuyHble pacTUTenbHblE CPEACTBa, KOTOpble MOryT
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obneryntb cUMNTOMbI Kawns. K OCHOBHbIM MexaHu3mam OeNcTBus huTonpenapatos
OTHOCATCHA: NPOTUBOBOCMANUTENbHOE AEUCTBUE ouToTEpanuu B nedeHun kawns. Mpo-
TMBOBOCMAmNMTENbHbIE CBOWCTBA PACTUTENbHbBIX SKCTPAKTOB MrpatoT KIHYEBYH pOrb B
dutoTepanum, ocobEHHO Npu fieveHnmr Kawwns y 6omnbHbIX OpoHXoneroYHeIMmn 3abonesa-
HUsIMU. BocnaneHune abixaTenbHbIX MyTen SIBASIETCS OCHOBHBbIM MAaTOU3MONorMyeckum
MEeXaHW3MOM, CrnocoOCTBYIOLMM pa3BUTUIO Kawns. MccnegoBaHWsi MoOKasbiBaroT, YTO
MHOTVE pacTeHNsi COAEPKAT aKTUBHbIE KOMMOHEHTbI, KOTOPbIE MOMOratoT CHU3WUTbL BOCMa-
nieHne n, Kak cnegcTene, obneryntb cumnTombl kawns (Liu et al., 2021).

OpHyM n3 Hanboree M3BECTHbLIX NMPOTUBOBOCMANUTENBHbIX PAacTEHWU ABMSETCA
anten (Althaea officinalis). Ero kopeHb 1 nucTbsa cogepxat Crnu3ncTble BELecTBa, KOTo-
pble CcOo34aloT 3aWUTHBIN Bapbep Ha MOBEPXHOCTU CIU3UCTLIX 06OMOoYEK AbiXxaTenbHbIX
nyTen. OTo AENCTBUE CNOCOOCTBYET YMEHBLLEHUIO PA3apaKeHNst U BOCnaneHus, 4To no-
MOraeT CHMU3UTb YacTOTY U MHTEHCUBHOCTbL Kawns. ViccrneqoBaHus NoKasblBakoT, YTO 9KC-
TpaKTbl antes MoryT 6rokMpoBaTh BbIpabOTKy BOCNanuUTeNbHbIX MEAMATOPOB, TAKMX Kak
WHTEPMENKNHbI U MpoCcTarnananHbl, TEM CaMblM YMEHbLLAsA oTek 1 pasgpaxenune (Miller
etal., 2021) [5].

Opyrum npumepom ssnsieTcs umobups (Zingiber officinale), kotopbii Takke obnaga-
€T Bblpa)XeHHbIMW NPOTUBOBOCMANUTENBHBLIMWU CBOMCTBaMWU. OH COOEPXUT TMHIEporbl U
LLOraorbl, KOTOpble NOAABMAT aKTMBHOCTb BOCNANUTENbHBIX KNETOK U YMEHbLLAKT YPO-
BEHb NPOBOCMANMUTENbHBLIX LMTOKMHOB B OpraHuame. 970 Aenaet uMoupb 3 eKTUBHBIM
CpencTBOM Ansi CHATUSI BOCManeHus B AblXaTernbHbIX NyTAX U 0b6nerdyeHms CMMNTOMOB
kawnsa (Kumar et al., 2019). TumbsH (Thymus vulgaris) n menucca (Melissa officinalis)
TakKe aKTUBHO WCMONb3ylTcs Ans 6opbObl ¢ BOCMAnUTENbHbIMKU Npoleccamn. JKc-
TpaKTbl TUMbsAHA 0bragatoT aHTMMUKPOOHOWM 1 NPOTUBOBOCMANUTENBHON aKTUBHOCTLIO,
Onarogaps YeMy OHW MOTYT MOMOYb B CHVDKEHWM BOCMANEHWsi B AblXaTeNbHbIX MyTAX U
yny4LleHnn obLero CocTosiHNS naumeHToB. Menvcca, B CBOK ovepeab, M3BECTHA CBOUM
ycrnokansatoLLmM 3hPeKTOM 1 TakKe MOXET CNocobCTBOBaThL YMEHBLLLEHMIO BOCMANEHWS
1 pasgpaxeHusi. BaxkHbiM acnekToM ncnonb3oBaHusa coutonpenapaToB sBnsercs ux 6es-
onacHocTb. B oTnuume ot cMHTETUYECKMX NMPOTUBOBOCNANUTENBHBIX CPEACTB, KOTOpble
MOTyT BbI3bIBaTb MOOOYHbIE 3EKTHI, PACTUTENBHbIE 3KCTPAKThl Yalle BCEro XOpoLUo
nepeHocaTcs. OTO AenaeT MX NpuBneKaTenbHbIMK AN ONIUTENBHOIO NPUMEHEHMS, OCO-
OEeHHO y NnauneHToB, CTpafalLLMX XpoHu4eckumm 3abonesannsamm. OgHako cnegyeT oT-
METUTb, YTO ANst JOCTWXKEHUSA HAWUMYYLLMX PEe3yrbTaToB BaXKHO YYUTbIBATb JA03UPOBKY U
dopMy NPUMEHEHUS pacTUTENbHBIX NpenapaToB. Takke Heobxoaumbl JanbHenwmne mc-
crnefoBaHUs Ans U3ydYeHUst MeXaHn3Ma OeNCTBUSA OTAENbHbIX 3KCTPAKTOB M UX adpdek-
TMBHOCTU B PasfnyHbIX KMMHMUYECKNX cuTyaumsax [3,6,10].

Takum obpasom, NpoTMBOBOCNANUTENBHOE OEWCTBUE PACTUTENbHBIX AKCTPaKTOB
OTKPbIBAET HOBbIE MNEPCMNEKTUBLI AN NeYeHNs Kalns y nauMeHToB ¢ 6pOHXONEerovYHbIMm
3aboneBaHuAMNU. DUTOTEPANMS MOXKET CTaTb BaXKHbIM AOMOMHEHNEM K TPAOULMOHHBIM
MeTo4aMm NeyeHusl, yny4llasi Ka4ecTBO KU3HM MaUMEeHTOB M obneryass X CUMMTOMBI.
MykonuTnyeckoe OEencTBME pacTUTENbHbIX NPEenapartoB, TakUX Kak 3KCTpaKTbl antes
N Yepenbl, CNOCOBCTBYIOT Pa3XKEHNIO MOKPOThI M obnervator eé BbiBedeHue. Heko-
TOpble pacTeHUs UMEKT aHTMbakTepranbHoOe U NMPOTMBOBUPYCHOE AENCTBUE, TaKNe Kak
3XMHaUes n TUMbsIH, 0bnagarT aHTUMUKPODOHON akTUBHOCTBIO, YTO NomoraeT B 6opbbe ¢
VHPEKUMAMM ObIXaTenbHbIX NyTEN.

Hay4yHble nccnegoBaHus M KIMMHWYECKME ucnbiTanus. B nocnegHue rogbl npose-
[EHO MHOXECTBO MCCMeqoBaHWU, NMOATBEPKAAMLMX 3PPEKTUBHOCTE huToTEpanumn B
nedeHun kawnga. OgHMM M3 Hanbornee 3HaYMMbIX ABMASETCA PaHAOMM3UPOBAHHOE KOH-
Tponupyemoe uccrnegoBaHue, nposegeHHoe Miller et al. (2021) [5], B koTopom M3y4a-
focb BO3OEWCTBME CUpOMNa Ha OCHOBE anTesi Y MauueHTOB C XPOHMYECKUM Kaiwunewm. B
nccrnegoBaHny NpuHANM ydactve 150 naumeHToB, cTpagatoLmx OT Kallms, BbI3BAHHOMO
XPOHUYECKUM OpPOHXUTOM W OPYrMMMU OpOHXOrerodHbIMu 3aboneBaHnsaMn. lMaumeHTb
Oblnn cnyyanHbiM 0Opa3oM pasgeneHbl Ha ABe rpynmbl: 04Ha rpynna nonyyana cMpon Ha
OCHOBe anTes, a gpyras — nnauebo. [JnMTenbHOCTb NeYeHns cocTaBuna YeToipe Heae-
nn, B TEYEHME KOTOPbIX OLEHMBAaNMNCh YacToTa U MHTEHCUBHOCTbL Kaluns, a Takke obLiee
COCTOSIHME 340POBbS Y4aCTHMKOB. Pe3ynbTaTtbl MCCneqoBaHUs nokasanu, YTo NauneHThl,
NPVYHUMAaBLUME CUPOM Ha OCHOBE anTesi, OTMETUIM 3HAYMTENbHOE YMEHbLLEHNE KaK Ya-
CTOThI, TaK U MHTEHCUBHOCTW KaLuns. 1o CpaBHEHUIO C KOHTPONBHOW rPyMnMnon, YPOBEHb
KaLuns y y4acTHMKOB, MONy4YaBLUmMX putonpenapart, cHuauncs Ha 50% yxxe yepes aBe He-
4env nedeHus. 3Tn pesynbTaTtbl NOATBEPXKAAIOT, YTO anTen obnagaet MyKONMTUYECKUM
1 NPOTUBOBOCMANUTENBHBIM OENCTBMEM, YTO MOMOraeT obneryntb CUMMMTOMbI Kalumsi
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Kpome Toro, B uccrnegoBaHum Obina npoBegeHa oueHka nobouHbix addekToB. Vccne-
JoBaTeny OTMETMIM, YTO CUPOMN Ha OCHOBE anTesi XOPOLUO MEPEHOCUIICS NauMeHTamu,
N cepbe3HbIX NOOOYHbIX 3P EKTOB He Habntoganock. ATo Aenaert ero 6esonacHon anb-
TEepHaTUBOW ANs ANMTENbHOIO MCMOMb30BaHWS Yy NaLMEeHTOB C XPOHUYECKMn 3aboneBsa-
HUSIMU AblXaTenbHblX NyTen. CaenaH BbIBOA, YTO AaHHOE UCCrefoBaHve NoaTBep)aaeT
3(PHEKTUBHOCTL CUpPOMNAa Ha OCHOBE anTes Kak MeToda fleYeHNUsi XPOHUYECKOro Kallrms
N OTKPbIBAET HOBbIE BO3MOXHOCTU ANSi UCMOMb30BaHUSA pUTOTEPANMN B KIMHUYECKOW
npakTuke.

Astopbl Chen YB n gp. (2020, 2021) [11,19]. NpoBoannu uccnegoBaHne no Ha-
npaeBneHnio — «uToTepanms 4518 B3pOCbIX NALMEHTOB C KallufieBoW acTMOW: cuctema-
TUYeckun 063op M MeTaaHanudy. duToTepanus 0ObIMHO UCMOMNb3yeTCca NauMeHTaMu C
XPOHUYECKUM KaLLMeM, HO pornb outoTepanum npu kawneson actme (CVA) noka 4etko
He onpegerneHa. BnepBble Mbl MpoBenu MmeTaaHanma, YTobbl 00bEOUHNTL TEKyLLME AaH-
Hble pPaHZOMM3MPOBAHHLIX KOHTpPONMpyeMbIix uccrnegosanui (PKW) no aton Teme m oue-
HUTb 3(PEKTUBHOCTL huToTepanum y B3pocnbix ¢ CVA. Bbin npoBeaeH BCECTOPOHHUIA
MOWCK B 3NIEKTPOHHbIX 6a3dax AaHHbIX Ans BbisiBneHnsa PKN dutoTtepanumn onsa B3pocnbix
CVA. Bbinu ncnonb3oBaHbl MeTOAbl cuctemartudeckoro ob63opa Cochrane, a takke 6bina
npoBefeHa OLeHKa, pa3paboTka 1 aHanm3 pekoMeH4auun Anst OLeHKN KavyecTBa JoKa-
3aTenbCTB. B pesynbsratax npyvBeaeHbl, TO YTO BKIOYEHO ABaALaTe BocemMb PKU. Cucre-
mMaTmnyeckmin ob63op Bkmodan 28 PKU ¢ yyactnem 2079 B3pocnbix naumeHtoB ¢ OHMK.
Mo cpaBHeHuto ¢ nnauebo uToTEpPanUsa CHXana MHTEHCUBHOCTL Kalluns v ynydiana
UMMYHHY0 (DYHKLMIO CO CPEAHUM YPOBHEM LOCTOBEPHOCTU. YMEPEHHbBIE UMW HU3KNE [0-
KasaTenbCTBa npegnonaranu, 4To ouToTepanusa Takke MOXET ObiTb CBA3aHa C YMEHb-
LWEHNEM CUMMTOMOB KaLUns M yryylleHneM KadecTtBa XusHun n OPB1 no cpaBHEHMIO ¢
MoHTenykactoMm. OgHako doutoTepanust He npesocxoguna MIKC nntoc 6poHxogunararop
CO CpefHUM YPOBHEM A0CTOBepHOCTH. Mo cpaBHeHuto ¢ nnauebo, foka3aTenscTea cpea-
Hero kavyecTsa U3 [ByX MCCNEeAOBaHMI Mokasanu, 4To cutoTepanusa Obina cBA3aHa ¢
YMeHblUeHVeM oueHkn cumntomoB kawnsa (CSS) (MD -1,15 6anna; 95% AW, -1,67 oo
-0,63) n BnsyanbHon aHanorosou wkanbl (VAS) (MD -1,76 6anna; 95% AW, -2,66 go
-0,86). No cpaBHEHMIO C MOHTENYKACTOM [oKa3aTenbCTBa HU3KOTO U CpeHero KadecTea
13 11 nccnegoBaHMI Nokasanu, Yto outoTepanus bbina cBa3aHa C ynyyleHneM rnoka-
3artenen no onpocHuky kawwns Jlectepa (LCQ) (MD 2,38 6anna; 95% [OW, 1,32-3,44),
cHuwxeHnem CSS (SMD -0,81 6anna; 95% OW, -1,09—-0,53) n BALWU (MD -1,34 6anna;
95% OW, —1,82—-0,86). He Obino BbISIBNEHO CyLLIECTBEHHbIX Pa3nuyni Mexagy dutorte-
panven n MKC nntoc 6poHxogunatatop. MNprBeaeHsl BbiBoAbI: y B3pocnbix ¢ KBH dguTto-
Tepanus MOXET NPUBECTYU K YMYYLLIEHUIO Ka4eCTBa XN3HU U CHUXKEHUWIO YacTOThbl U TsKe-
CTM KaLums no CpaBHEHMIO ¢ nnauebo unu MoHTenykactoMm. dutotepanus He okasanach
nyywe, yem VIKC nntoc 6poHxogunaraTtop, HO JoKa3aTenbCTBa O4eHb HEOMNpPeaeneHHbIE.
Kawnesas actma (KA) — 310 dhopma acTmbl C OpOHXManbHOM rMNeppeakTUBHOCTLIO, 30-
3MHOMUIIBHBIM BOCMNAaNeHNeM AbixaTernbHbIX NyTEN U PEMOLENMPOBAHNEM AbIXaTENbHbIX
nyTen. [JokasatenbctBa Obinn cobpaHbl NyTeEM MoucKa B 3NEKTPOHHBIX 6asax JaHHbIX Ha
aHIMUIACKOM N KMTAMCKOM s3blkax, a MeTtofbl cooTBeTcTBOoBanM Cochrane Handbook of
Systematic Reviews. B atom metaaHanmse PKW B3pocnbix naumeHtoB ¢ OHMK duTo-
Tepanus okasanacb nydwe nnauebo n MmoHTenykacta, Ho He VIKC nntoc 6poHxogmnnarta-
TOP, HAa OCHOBaHWM JOKa3aTenbCTB O4YEHb HU3KOTrO UIN CpeaHero ypoBHA. dutotepanms
Obina 6e3onacHol 1 accoummpoBanach ¢ 6ornee HMU3KON YacToTOW NOBOYHbLIX 3hdeKTOB
no cpaBHeHuto ¢ MIKC nntoc 6poHxogmnnartatop. 9Ty pe3ynbraThl yKasbiBaloT Ha TO, YTO
NN C XPOHMYECKMM KallfieM MOTyT u3Briedb nonb3y M3 gutorepanuu. o mepe nosie-
NEeHns HOBbIX UCCNEAOBaHUN criefyeT 0OHOBNATbL KOHKPETHbIE PEKOMEHAALMU MO UX UC-
nonb30BaHnI, 0COBEHHO B CTpaHax, rae dutotepanus ABMASETCA 3HAaYUTENbHOM YacTbio
CMCTEMbI 30paBOOXpaHeHusi, Hanpumep, B Kutae.

B uccneposaHuu, nposegeHHoM Hernandez et al. B 2022 rogy [6], usy4anuce
NPOTUBOBOCNANUTENbHBIE U OTXapKUBAKLLME CBOWCTBA 3KCTpakTa TumbsaHa (Thymus
vulgaris) y nauneHToB C XPOHMYECKMM Kalufem. YYacTHUKM, NMPUHUMAtoLLME 3KCTPaKT,
COOOLNNM O 3HAYUTENBHOM YIyULLEHUM COCTOSHMS, BKIOYAA YMEHbLUEHNE YacToThbl U
WHTEHCUBHOCTU KaLLUMsi B TedeHne ABYyX Hedenb. [10 cpaBHEHMIO ¢ KOHTPOIbHOW rpynmnown,
rae NpUMeHsNoch nNnauebo, rpynna ¢ 3KCTPakToOM TMMbsHA NMoKasana 3aMeTHOE CHIUXKe-
HMe CMMMNTOMOB, YTO NOATBEPXAAET ero 3PdEKTUBHOCTb B NEYEHUN PeCNMPATOPHbIX
3aboneBaHMn. ATO UCCreqoBaHNe NOAYEPKMBAET NOTEHLMAN TUMbsIHA Kak 6e3onacHoro
1 adbpekTMBHOro chmuTonpenaparta B Tepanuu Kalunsa 1 BOCnanuTernbHbIX NPOLEeccoB Abl-
XaTenbHbIX NyTEN.
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Astopamu Bourke, S. J., & Godfrey, S. (2020) [1,16] nccnegyetcsi BnusiHME BOC-
nanuTenbHbIX MEANATOPOB Ha Pa3BUTUE XPOHMYECKOTO Kalluns, KOTOPLIN ABMSETCS pac-
NpoCTpaHeHHOW NpobnemMon y NaunmeHToB C pecnMpaTopHbiMy 3aboneBaHmsaMn. ABTOpPbI
paccMaTpvBalOT KMYEBbIE MOMEKYMbl, TaKMe KakK MHTEPNEWKUHbl, npocTarnaHguHbl U
HeriponenTuabl, KOTOPbIE UrpatoT BaXHYK porb B natoduavonorum kawns. O6cyxaa-
HOTCS1 MEXaHM3Mbl, C MOMOLLbI KOTOPbIX 3TV MeguaTtopbl Bbi3biBaOT BOCMNaneHne B AObl-
XaTenbHbIX NYTAX, @ TAaKKe UX BMMSHWE Ha YyBCTBUTEMNbHOCTb KalUMEBbIX PELIENTOPOB.
WccnenoBaTtenb NnogyepkuBaeT BaXXHOCTb MOHMMAHWST BOCNAnUTENbHbBIX MPOLECCOB AN
pa3paboTkm ahHEKTMBHBLIX METOLO0B NEYEHNST XPOHNYECKOTO Kalnsa. ABTOPbI Takke npea-
naratoT NoTeHUuanbHble TepaneBTUYECKME MULLEHN ANsl BMELIATENbCTBA, YKka3biBasi Ha
HeoOXoOAMMOCTb JanbHEeNLINX UCCNeqOoBaHUA AN yry4lleHUs ONarHoCTUKN U NeYeHus
JaHHOro coctosHus. MiccnegoBaHne 4EMOHCTPUPYET, Kak Moaynsums BoCnanmTenbHbIX
MEeOmMaTopOB MOXET NPUBECTU K YIyYLLEHMIO Ka4eCTBa XNU3HM NALMEHTOB C XPOHUYECKUM
Kawunem.

B cratee Kymap u Takyp (2019) [3] nogpo6HO obcyxaalTca MexaHu3Mbl Oew-
CTBUSI MYKONUTUYECKNX SKCTPAKTOB TPaB M nx 6€30MacHOCTb B KOHTEKCTE riedeHns GpoH-
XManbHbIX 3aboneBaHni. PacTuTenbHble 3KCTPaKThbl, TAKMe KaK anTen, KOPEHb CONMOOKM
N TUMbSIH, OKa3bIBalOT MYKONMMTUYECKOEe AeNcTBMe brnarogaps Copoep)XaHui akTUBHbIX
KOMMOHEHTOB, CMOCOOCTBYIOLLMX PABKUKEHMIO MOKPOTbI. DT KOMMOHEHTLI BIUAKOT Ha
cnmMauncTyto 0b6onouKy AbixaTenbHbiX NyTen cnegyowmnm obpasom: 1. CHKEHNE BS3KO-
CTM MOKPOTbI HabnogaeTcs, Korga OCHOBHbIE aKTMBHbIE BELLECTBA, TakMe Kak CrM3ncTble
nonvcaxapugbl, 06pasyroT 3aLNTHYHO MIIEHKY Ha MOBEPXHOCTUM OPOHXOB, YTO MOMOraeT
pa3xmkaTb CEKpPeT 1 obneryaeT ero BbiBeaeHue. 2. CTUMYNAUNS CEKPELMUN CIOHbI Ha-
Ontogaercs, Korga HEKOTOpble AKCTPAKTbl aKTUBUPYHOT CEKPETOPHbIE KIETKN, YBENMYMBas
BbIpabOTKy CNM3MCTON XUOKOCTU, YTO TaKKe CMOCOOCTBYET PA3XKIKEHWNIO U BbIBEAEHUIO
MOKpOThIl. 3. lNpoTMBOBOCManMTEnbLHOE OeNcTBue Habniogaercsi, Korga pacTuTernbHble
9KCTPaKTbl MOTYT MOAAaBNATb BbIpabOTKy MPOBOCMANMUTENbHBIX MEOUATOPOB, TaKMX Kak
npocTarnaHgnHbl U UHTEPNENKUHBI, YTO YMEHBLLAET OTEK U BOCNAneHne B AblXaTeNbHbIX
nyTsx. 4. HekoTopble 3KCTpakTbl 06nagalT aHTUMUKPOOHBIMU CBOMCTBAMU, YTO MOMO-
raet npenoTBpaTuTb MHAEKLMN M OONerynTb CMMNTOMbI. ABTOPbI MOOYEPKMBAIOT, YTO
pacTuUTenbHbIE 3KCTPaKTbl OObIYHO XOPOLLO NEPEHOCATCS, OQHAKO BaXKHO y4MTbIBaTb MO-
TeHUManbHble pUCKM 1 Nobo4YHble adhdhekTbl: ANnepruyeckne peakumm y HeKoTopbIxX na-
LMEHTOB MOXET BO3HWKHYTb anneprus Ha onpeaerneHHble KOMMOHEHTbl SKCTPaKTOB, YTO
MOXET MPUBECTU K yCyrybrneHumio cuMnTomMoB. B3anmogencteme ¢ gpyrmmm nekapcrsamm
HEKOTOpble TpaBsiHble MpenapaTtbl MOryT B3aMOLENCTBOBaTbL C TPaANLMOHHBIMU Meau-
KameHTaMK, YTO MOXET ocnabnaTte ux 4encTBMe uUnu ycunmeaTb NobodHble adheKThl.
Takke nogvyepkMBaeTcs Ha He0bXoOMMOCTb CTaHO4AapTU3aLUMKM TaK Kak Ka4eCcTBO 9KCTpak-
TOB MOXET BapbMpOBaTbCS B 3aBMCMMOCTM OT UCTOYHMKA, METOAA SKCTPAKLUMN U XpaHe-
HWS1, YTO AenaeT BakHbIM NCMONb30BaHNE CTaHAapTU3MPOBAHHbIX MPOAYKTOB A8 AOCTU-
XeHus cTabunbHbIX pe3ynstaTtoB. B 3akntodeHune, Kymap 1 Takyp akLeHTUpyeT BHUMaHWe
Ha TOM, 4YTO ouToTEPanns MOXET ObITb 6e30nacHom 1 acpPEKTUBHON ankTepHaTUBON ANs
NnauMeHToB ¢ OpOHXManbHbIMK 3aboneBaHNsIMK, HO TPeOyEeT BHUMATENBHOMO nogxoda K
NPYMEHEHWIO U NPeaBapUTENBHOTO N3y4EeHNsT BO3MOXHbBIX PUCKOB.

Ecnu npuectn o630p nonynsipHeix dwutonpenapatos [4,8,11,15], To Hanbonee
pacnpoCTpaHeHHbIE PaCTEHUS, UCNOMb3yeMble AN NIeYEHUS KaLLUns, BKITHOYatoT: - AnTen
N3BECTEH CBOVMMW MYKONUTUYECKUMW CBOMCTBaMMU. OKCTPaKTbl antes nomoratT obner-
YNTb Kallenb U yNyYlnTb COCTOSIHWE AblXaTeNbHbIX NyTen. — TuMbsH obnagaeTt npoTMBo-
BOCMANUTENbHbLIMW U aHTMOaKTeprarnbHbIMU CBONCTBaMM. icnonb3yeTcsa kak oTxapkuBa-
toLLlee CpeacTBo. - AxmHaues M3BecTHa CBOMM MMMYHOMOZYNMPYOLMM AENCTBUEM, YTO
MOXET MOMOYb MPU BUPYCHBIX MHAEKLMSAX, BbI3bIBAOLLMX Kallenb. - Menucca n msta atu
TpaBbl NOMOralT paccrnabutb AbixaTenbHble NyTM U 0bnagatoT ycnokavBaloWmMM Oen-
cTBneM. PuTtoTepanust MMEEeT MHOXECTBO NMPEMMYLLECTB, BKItoYas: - HaTypanbHOCTb U
MUHUMarbHble NOBOoYHbIE 3dEKThI OTPaXalT MHOMME pacTUTENbHbIE NMpenapaTtbl XO-
POLLO MEPEHOCATCHA U UMEKOT MEHbLLE MPOTMBOMOKA3aHUA MO CPaBHEHUIO C CUHTETUYE-
CKUMU niekapcTBamu. - KOMMMeKCHbIN NoAXoA K outoTepanuy MOXET UCMONb30BaThCs B
KOMOMHauun ¢ ApyruMu MeTogamu feveHunst, 4To ynydiaet pesynsratel. OgHako cylle-
CTBYIOT 1 HegocTaTku: - HeobxogMmMocTb B CTaHOapTU3aL MM KavyecTBa U KOHLEHTpaLmm
aKTMBHbIX BELLECTB M B pacTUTENbHbIX NpenapaTax MoryT BapbnpoBaTbCs. Takke oTCyT-
CTBME JOCTaTOYHOM Hay4yHon 6a3bl HECMOTPSA Ha NONMOXUTENbHbIE pe3yrnbraThl, HEOOXO-
OUMbI LONOMHUTENbHbIE KITMHUYECKME UCTbITaHUS AN NOATBEPXKAEHUST 9 (PEKTUBHOCTH
[7,12,14].
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B 3aknioyeHUM MOXHO MpUBECTM TO, YTO bUTOTepanus npeacTaBnseT coboi
MHorooGeLalLLMii METOA, NeYeHNs1 Kallss y NnauneHToB ¢ 6poHXoneroYHbIM1 3abore-
BaHMsSIMU. PacTuTenbHble npenapaTtbl NokasbiBaloT oGHadexuBarolwme pesynstaTtbl B
KMUHUYECKUX MCCrenoBaHUsX, oIHako Ans bornee LIMPOKOro NpuMeHeHns Heobxoauma
hanbHeWllas cTaHaapTMsaums U uccnegoBaHe MexaHU3MoB KX aeincTens. KomGuHupo-
BaHHbIM noaxop, BKIOYAOLWMA uToTEPanmnio 1 TPaaMLUMOHHYI0 MEQULIMHY, MOXET 3Ha-
YUTENbHO YNyYLNUTb KAa4eCTBO XKM3HWN NALMEHTOB 1 NMOMOYb B KOHTPOJIE CUMMTOMOB.
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Abstract.

In animals with experimental hypercholesterolemia, depending on the time of
survey, we observed activation of smooth muscle cells and macrophages, causing
development of inflammation in the intima, as evidenced by high levels of C-reactive
protein (CRP), endothelin-1, and homocysteine. The aim of the study was to investigate
the molecular mechanisms of endothelial dysfunction in HCH and the possibility of their
correction with sulfaporin. Material and methods of the study Experiments were conducted
on 46 Chinchilla rabbits with an average weight of 2.5-3.0 kg, kept on a standard diet.
The model of experimental HCH in animals was reproduced by orally administering
cholesterol (CS) dissolved in sunflower oil in a ratio of 0.2 g per 1 kg of body weight daily
for 3 months. The development of hypercholesterolemia was assessed by the increase
in the level of totalcholesterol (TC), low-density lipoproteins (LDL) and high-density
lipoproteins (HDL), which were determined on a biochemical analyzer. Results of the
study. In this case, a progressive increase in the homocysteine level was established:
an increase of 1.72 (P < 0.01); 2.33 (P < 0.001) and 2.89 (P < 0.001) times, respectively,
for the periods of cholesterol administration of 1, 2 and 3 months. Considering that
hyperhomocysteinemia enhances the capture of LDL by endothelial cells, it was of
interest to study the relationship between these indicators. The studies showed that with
a cholesterol level in LDL of 2.38 + 0.27 mmol / |, the homocysteine content is 3.46 + 0.25
pg / ml. With a cholesterol level in LDL of 4.08 £ 0.10; 5.97 + 0.09 and 6.48 + 0.11 mmol/l,
the homocysteine content increases to 5.96 + 0.05; 8.07 + 0.43 and 9.99 £ 0.17 pg/ml,
respectively. Conclusions. Hypercholesterolemia is manifested by activation of smooth
muscle cells and macrophages, causing the development of inflammation in the intima,
which is confirmed by high levels of CRP, endothelin-1, homocysteine.

Key words: hypercholesterolemia, C-reactive protein, endothelin-1, homocysteine,
treatment.

In recent years, many new data have emerged, significantly expanding our
understanding of the pathogenesis of atherosclerosis [1, 2]. According to a number of
authors [3-5], it has been proven that dysfunction of the endothelium is one of the possible
main stages in atherogenesis. Under physiological conditions, the vascular endothelium
not only provides adequate vasodilation, but also inhibits the activation and adhesion of
platelets, suppresses the coagulation activity of the blood, and prevents the inflammatory
process, which is based on the activation of leukocyte adhesion [6, 7]. Dyslipidemia
plays an important role in the pathogenesis of atherosclerosis by triggering the cascade
mechanism of inflammation. [1, 7, 8]. Therefore, an important role in the development of
therapeutic measures belongs to reducing the level of cholesterol and other saturated
fats. Much attention is paid to natural biodegradable compounds, in particular chitosan
and its derivatives. At the Institute of Polymer Chemistry and Physics of the Academy of
Sciences of the Republic of Uzbekistan, various metal and nano derivatives of chitosan are
being developed under the supervision of S.Sh. Rashidova [9]. However, the mechanism
of action of the sulfated form of chitosan on endothelial function in hypercholesterolemia
(HCH) is not fully understood.

The aim of the study was to investigate the molecular mechanisms of endothelial
dysfunction in HCH and the possibility of their correction with sulfaporin.

Material and methods of the study

Experiments were conducted on 46 Chinchilla rabbits with an average weight of
2.5-3.0 kg, kept on a standard diet. The model of experimental HCH in animals was
reproduced by orally administering cholesterol (CS) dissolved in sunflower oil in a ratio of
0.2 g per 1 kg of body weight daily for 3 months. The development of hypercholesterolemia
was assessed by the increase in the level of totalcholesterol (TC), low-density lipoproteins
(LDL) and high-density lipoproteins (HDL), which were determined on a biochemical
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analyzer. Two months after the beginning of the experiment, the rabbits were divided
into 5 groups: Group 1 - intact (6 rabbits), which were administered vegetable oil daily
through the oral cavity at 1.0 ml / kg; Group 2 - hypercholesterolemia + H20 - control
(8 rabbits); Group 3 - hypercholesterolemia + gemfibrazil at 100 mg / kg (8 rabbits);
Group 4 - hypercholesterolemia + chitosan sulfate at 25 mcg / kg (8 rabbits); Group 5 -
hypercholesterolemia + chitosan sulfate at 50 mcg / kg (8 rabbits). The effect of the drugs
was studied dynamically: the initial 3-month state and one month after the administration
of the drugs. The content of C-reactive protein (CRP) was determined on an automated
biochemical analyzer «Human» (Germany) using special sets of reagents. The level of
endothelin-1 and homocysteine was determined by the enzyme immunoassay using
reagents from the company «ELIZA» [10]. The results obtained were compared with
the indicators of the control and intact groups. The digital material was processed using
the method of variation statistics.istration of the drugs. The content of C-reactive protein
(CRP) was determined on an automated biochemical analyzer «Human» (Germany) using
special sets of reagents. The level of endothelin-1 and homocysteine was determined by
the enzyme immunoassay using reagents from the company «ELIZA» [10]. The results
obtained were compared with the indicators of the control and intact groups. The digital
material was processed using the method of variation statistics.

Results of the study and their discussion.

In recent years, the inflammatory theory of atherosclerosis has been considered.
Attractants for inflammatory cells are deposits in the vessels of LDL themselves, which
can regulate the expression of genes for the colony-stimulating factor of macrophages.
This contributes to an increase in the inflammatory response in the vascular wall. In
turn, specific inflammatory mediators increase the binding of LDL to the endothelium
and smooth muscle cells, enhance the transcription of the LDL receptor gene. It turns
out that the inflammatory cycle, modification of lipoproteins and further atherosclerotic
inflammation in the vascular wall are «hostages» of modified LDL [8, 11, 12].

One of the indicators reflecting the presence of an inflammatory process in the
body is CPb. Determination of this indicator in rabbits in the dynamics of GCS showed its
increase by the end of the first month of CS administration to 13.50 + 0.57 ug / ml (P <
0.001) with the value of this indicator in intact rabbits of 5.17 + 0.40 ug / ml. The content
of CPb in the subsequent periods continues to increase, amounting to 19.00 + 0.96 (P <
0.001) and 21.88 + 0.64 (P < 0.001) pg / | after 2 and 3 months from the beginning of the
toxicant administration.

Local damage in the arterial wall triggers far from local processes, and this is
natural. Local damage cannot be a local problem. One of the key links in “globalization”
are chemotactic factors [8, 13]. The naturalness of immune disorders, one of the
manifestations of which is the formation of LDL + IgG complexes, suggests changes in
cellular and humoral immunity, which are necessarily observed. It turns out, as it should
be, that with atherosclerosis, there are changes in markers characteristic of inflammation,
including in the peripheral blood. These changes are clearly tied to the phase course
of atherosclerosis, periods of its exacerbations and remissions, are determined by the
total mass of vessels involved in the inflammatory process, and other signs [12, 14].
To clarify this issue, we analyzed the relationship between the indicators of atherogenic
lipoproteins and the level of CRp. The studies showed that as the content of cholesterol
in LDL increases, the level of CRp also increases, i.e. There is a direct dependence of
the severity of inflammation on the content of cholesterol in LDL. Due to the activation of
free radical oxidation of lipids and non-enzymatic glycosylation of proteins, the structures
of lipids and apoB-100 in lipoproteins, as well as their receptors, change. Modified
LDL are captured by macrophages through scavenger receptors, turn into foam cells,
contributing to endothelial damage. When endothelial cells are damaged, platelets are
activated into thromboxane A2 and platelet-derived growth factor, which stimulates the
proliferation of smooth muscle cells and the development of inflammation. Recently, it has
been believed that an increase in the level of CRP in the blood serum reflects the activity
of inflammation, which is associated with the activity of atheromatosis even before the
development of myocardial infarction or stroke [4, 13]. In this regard, an increase in the
concentration of CRP should be considered as a sign of atherosclerosis. The strongest
vasoconstrictor of endothelial origin is endothelin-1, the high activity of which plays a role
in the aggravation of endothelial dysfunction [6,7]. The study of its content in the blood
serum of rabbits with experimental hypercholesterolemia showed a progressive increase
as the process worsened. The content of endothelin-1 in the blood serum increases by
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1.34 (P < 0.05); 2.14 (P < 0.001) and 2.66 (P < 0.001) times, respectively, at 1, 2 and 3
months from the beginning of the experiment. At the same time, we established a direct
dependence of the increase in its content on the level of hyperbetalipoproteinemia. In
particular, with the LDL cholesterol content of 2.38 £ 0.27 mmol/l, the endothelin-1 level
is 0.29 + 0.01 pg/mg. With the LDL cholesterol level of 4.08 + 0.10; 5.97 + 0.09 and 6.48
+ 0.11 mmol/l, the endothelin-1 content progressively increases to 0.39 + 0.01; 0.62 +
0.03 and 0.77 + 0.06 pg/ml, respectively, according to the terms. Recently, data have
appeared on the leading role of homocysteine in the development of atherothrombosis
[1, 5, 7]. This is associated with the formation of disulfide derivatives of proteins, which
leads to sequencing of very low and low density lipoproteins by endothelial membranes,
a decrease in the content of sulfo derivatives of glycosaminoglycans, causing a decrease
in the elasticity of the vessel wall and activation of smooth muscle cell proliferation. High
concentrations of homocysteine cause oxidative stress, increased production of nitric
oxide radicals and activation of proinflammatory factors [15, 16]. To clarify the role of
homocysteine in endothelial dysfunction, we determined its content in the blood serum
of rabbits with HCS. In this case, a progressive increase in the homocysteine level was
established: an increase of 1.72 (P < 0.01); 2.33 (P < 0.001) and 2.89 (P < 0.001) times,
respectively, for the periods of cholesterol administration of 1, 2 and 3 months. Considering
that hyperhomocysteinemia enhances the capture of LDL by endothelial cells, it was of
interest to study the relationship between these indicators. The studies showed that with
a cholesterol level in LDL of 2.38 + 0.27 mmol / I, the homocysteine content is 3.46 + 0.25
pg / ml. With a cholesterol level in LDL of 4.08 + 0.10; 5.97 £ 0.09 and 6.48 + 0.11 mmol/l,
the homocysteine content increases to 5.96 + 0.05; 8.07 + 0.43 and 9.99 + 0.17 pg/ml,
respectively.

Thus, the reproduction of experimental GCS in experimental rabbits is accompanied
by endothelial dysfunction due to the accumulation of very low-density and low-density
lipoprotein cholesterol. Their mechanism involves interdependent changes in CRP,
endothelin-1 and homocysteine, the severity of which depended on the duration of the
experiment. At the same time, a clear relationship was revealed between the increase in
the level of the above-mentioned compounds and the cholesterol content in LDL. These
interdependent changes lead to atherogenesis, disruption of the integrity of the vascular
endothelium and endothelial dysfunction. The conducted pharmacotherapy contributed
to the reduction of inflammatory processes in the vascular endothelium (table). Thus,
pharmacotherapy with gemfibrazilov contributed to the reduction of the CRP content in
the blood serum of rabbits with GCS by 1.46 (P < 0.05) times relative to the values of the
control group of animals. However, despite such a reduction, the content of this protein
remained statistically significantly higher by 2.9 (P < 0.001) times than the values of
intact rabbits, which indicated the preservation of inflammatory processes in the vascular
endothelium. Contents of CRP, endothelin-1 and homocysteine in the blood serum of
rabbits with experimental hypercholesterolemia during treatment

Groups, terms (months) | Indicators
CRb, pg/ml Endothelin-1, pg/ml Homocysteine, pg/ml

Intact 5,17 £ 0,40 0,291 £ 0,010 3,46 + 0,25
HCS + H20 21,88 + 0,64a 0,772 £ 0,060 a 9,99+0,17 a
HCS + gemfibrazil 15,00+ 1,87 a,6 0,328 £ 0,016 a, 6 6,96 £0,32a, 6
HCS + sulfaporin 25 588+0,44 6,8 0,311 £0,0186 5,77+0,28a6,B
Hg/kg
GHS + sulfaporin 50 4,75+0,456,B 0,253 £0,016 6, B 4,58+0,236,B
mcg/kg

Notes: a — significant in relation to the indicators of intact rabbits; b — significant in

relation to the indicators of the control group; ¢ — significant in relation to the indicators of
gcs + gemfibrazil rabbits (p < 0.05).

Pharmacotherapy of GCS with sulfaporine at a dose of 25 pg/kg statistically
significantly reduced the high level of CRP by 3.72 (P < 0.001) times relative to the values
of untreated animals. However, its values remained above the norm. Increasing the dose
of sulfaporine had a more pronounced effect, statistically significantly reducing the high
values of CRP in the blood serum by 4.16 times (P < 0.001). This indicator did not differ
significantly from the values of intact rabbits, and was slightly lower than the values of
the group of animals receiving sulfaporine at a dose of 25 ug/kg. In animals with GCS,
when using sulfaporine at doses of 25 and 50 pg/kg, the level of CRP decreased by 2.55
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and 3.16 times, respectively, compared to the values of the group of animals receiving
gemfibrazil. Comparison of the CRP level with the LDL cholesterol indices showed the
following results. Thus, as the LDL cholesterol level decreased, the CRP content also
decreased, which was apparently due to a decrease in the phagocytosis of mIDL by
smooth muscle cells. In this case, gemfibrazil had the least effect on these processes,
while chitosan sulfo derivatives, significantly reducing the sequencing capture of mIDL,
contributed to a decrease in the inflammatory process in the vascular endothelium. At
the same time, analysis of the relationship between changes in the CRP level and the
HDL cholesterol content showed a decrease in the severity of the inflammatory process
as the HDL cholesterol content increased. If in untreated animals the level of cholesterol
in HDL statistically significantly decreased against the background of a sharp increase in
CRP, then with the use of sulfaporine, the restoration of the level of cholesterol in HDL led
to a decrease in the content of CRP in the blood serum. Apparently, this was due to the
increased intake of cholesterol in HDL due to the activation of LCAT and transfer to the liver.
The capture of excess cholesterol leads to an improvement in the functional activity of the
endothelium and the restoration of the production of prostacyclins, a noticeable decrease
in proinflammatory cytokines and thromboxane, which increase inflammatory reactions
in cells. Pharmacotherapy suppressed the production of a powerful chemoattractant
and vasodilator - endothelin-1 (see table). Thus, pharmacotherapy with gemfibrazilov
reduced the high level of endothelin-1 by 2.35 (P < 0.001) times relative to the values of
the untreated group of animals. Despite such a decrease, this indicator remained above
the values of intact rabbits. Unlike gemfibrazil, sulfaporin at doses of 25 and 50 ug/kg
reduced the level of endothelin-1 by 2.48 (P < 0.001) and 3.05 (P < 0.001) times relative
to the values of the untreated group of animals and did not differ significantly from the
indicators of intact rabbits. Compared with gemfibrazil, sulfaporin at a dose of 50 pg/kg
reduced the level of endothelin-1 by 1.3 (P < 0.05) times, while at a dose of 25 ug/kg only
a tendency towards a decrease was noted.

Acomparative analysis of the level of endothelin-1 with the content of LDL-C showed
a decrease in the former as LDL-C decreased. In these studies, gemfibrazilov et al.
showed that if the LDL-C level decreased by an average of 2 times, then the endothelin-1
content decreased by 2.35 times. In the other groups, a more pronounced decrease in
endothelin-1 was also noted compared to LDL-C. We found the opposite changes when
comparing the HDL-C level with the endothelin-1 content. If the HDL-C content increased
approximately 1.3 times relative to the untreated group when treated with gemfibrazilov,
then the endothelin-1 level decreased by more than 2 times. When sulfaporine was used
at a dose of 25 pg/kg, the HDL-C content increased by 1.8 times, and the endothelin-1
level decreased by 2.48 times. As noted earlier, hypercholesterolemia is accompanied
by a sharp increase in the homocysteine level, which triggers a cascade of free-radical
processes in endothelial cells. Gemfibrasil GCS pharmacotherapy contributed to a
statistically significant decrease in hyperhomocysteinemia by 1.43 (P < 0.01) times
relative to the values of the control group of rabbits (see table). However, this indicator still
remained 2 (P < 0.001) times higher than the values of intact rabbits. In animals with GCS
treated with sulfaporine at doses of 25 and 50 pg/kg, the homocysteine level decreased
by 1.73 (P < 0.001) and 2.18 (P < 0.001) times, respectively, relative to the values of the
control group of animals. At the same time, its values remained higher than the standard
values by 1.67 (P < 0.01) and 1.32 (P < 0.05) times, respectively, depending on the dose.
It should be noted that, compared with gemfibrasil, sulfoporin reduced the homocysteine
level in the blood serum of rabbits with GCS by 2.21 (P < 0.001) and 1.52 (P < 0.01) times,
respectively, depending on the dose.

Analysis of the homocysteine level with the LDL-C content showed the unidirectional
changes in the studied parameters. Despite the unidirectional changes in the studied
parameters, their severity was different. Thus, gemfibrazil reduced the LDL-C level by an
average of 2 times, while the homocysteine level decreased by an average of 1.4 times.
The same changes were characteristic of other drugs. That is, the drugs reduced the
LDL-C content to a greater extent than the homocysteine level, which was apparently due
to the specificity of their action on the lipid spectrum. Analysis of the homocysteine level
with the HDL-C content showed their opposite direction. In terms of the degree of action
and severity of action, these indicators did not differ significantly, equally increasing the
HDL-C content and reducing the homocysteine level. Sulfaporin was the most effective,
while gemfibrazilin had a weak effect.

It is known that sulfated derivatives of chitosan are used as affinity ligands in the
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creation of sorbents, for the prevention and treatment of atherosclerosis, coronary heart
disease, hypercholesterolemia, etc. [17, 18]. The substitution reaction of sulfo groups
(SO3H) in chitosan allows for the production of its sulfated derivative, which has highly
effective antibacterial, anticoagulant, antitumor properties [19], as well as an increased
ability to specifically bind blood LDL [20].

Conclusions

1. Hypercholesterolemia is manifested by activation of smooth muscle cells and
macrophages, causing the development of inflammation in the intima, which is confirmed
by high levels of CRP, endothelin-1, homocysteine. The level of their increase coincides
with high values of cholesterol in low-density lipoproteins and low values of cholesterol
in HDL.

2. Sulfated chitosan derivative reduces high levels of CRP, endothelin-1 and
homocysteine. This coincides with its pronounced hypolipidemic properties. The effect of
the studied drugs is superior to the classic hypolipidemic drug gemfibrazil.
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Abstract.

The increasing prevalence of cardiovascular diseases in adults underscores
the critical need for timely diagnosis of cardiovascular risk factors. Abdominal obesity
during childhood and adolescence has been identified as a significant contributor to
cardiovascular pathology in later life. Exploring the pathophysiological mechanisms that
connect early-life obesity with cardiovascular complications enhances our understanding
of cardiovascular risk progression. A key aspect is the role of endothelial dysfunction,
which highlights the structural and functional changes in the vascular wall that elevate
cardiovascular risks. This understanding emphasizes the importance of early recognition
and correction of cardiovascular system damage in the context of obesity.

Key words: endothelial dysfunction, cardiovascular complications, abdominal
obesity, children, adolescents.

AktyanbHoCTb. OOHUM M3 OCHOBHbIX (HaKTOPOB Pas3BUTUSA KapAMOBACKYISPHbIX
OCNOXHEHWI ABMAETCA oXnpeHne. OXMpeHne xapakTepnayeTcs N30bITOUHbLIM OTIOXEHU-
€M NNUOOoB B XXMPOBOW TKaHW, YTO BEAET K CUCTEMHBIM METAbONMYECKM N3MEHEHNAM
N BO3HWKHOBEHWIO AUCIMNUOEMUN U MHCYNMHPE3UCTEHTHOCTW. HanbonbLuen metabonu-
YeCKOM aKTUBHOCTLIO 0b6nadaeT BUCLEeparnbHbI XUP, KOTOPLIN CNOCOBCTBYET pasBUTUIO
WHCYNUHope3ncTeHTHoCcTN [40,57], noatoMy abaoMuHanbHOe OXMPEHWe cUUTaeTcs
onacHblM. ABLOMUHaNbEHOE OXMPEHNE XapakTepuayeTcs runeptTpoduen u runepnnasm-
en agunoumToB, MOBbILLEHNEM KOnMyecTBa Makpodaros U yBennyeHnemM agurnokMHOB
[28,31,40,57]. Puckn pas3BuTtusa KapanoBackyrnspHbIX OCMOXHEHUI HaYnHAKTCA onpeae-
NATLCS Y)XKe B JETCKOM Bo3pacTe. Y NMOApPOCTKOB abooMUHANbHOE OXUPEHUE SIBMSIETCS
¢aKTOpOM puUCKa MHCYNbTa B MONogom Bospacte [27,41].

B HacTosilLlee BpeMs XuMpoBas TKaHb paccMaTpuMBaEeTCs KakK 9HAOKPUHHbLIA Op-
raH, crnocoOCTBYOLLMIA B3aMMOLENCTBUIO C XXMU3HEHHO BaXKHLIMW OpraHamMu U TKaHsAMU
[3,47,58]. B u1poBOW TkaHW BblpabaTbiBatOTCA 3HO0-, Napa- ayTOKPUHHBLIE DaKTOPBI.

B nocnegHue rogbl Yactota peructpaumm OXMpeHUs BbIpocna BO BCEM MuUpe B
3 pasa [4, 36,51]. Beicokuii nokasatenb 3aborneBaeMocT oTMeYaeTcs y AeTel 1 noa-
pocTkoB. Cpean SHOOKPUHHOW NaTONOrMm Ha A0 OXMPEHUS Y NOAPOCTKOB NPUXOANTCH
34,5% [6]. oT Bcex bonesHel. [leTckoe M NOAPOCTKOBOE OXMPEHNE CTAHOBUTCS rrobarnb-
Hov nNpobnemoin negunatpun. dakTopamMm pucka pasBUTUSE OXKMPEHUSA Y OETEN ABMAOTCA
HanMyne OXupeHus y oboux poauTenen, OTArOWEHHbIN aKyLLEePCKUI aHaMHe3, paHHee
BBeJEeHWe NpuKopma, y noapoCTKOB rMNoanHamMmnd, peakui npuém nuwim. C yBenmyeHu-
eM nokasarenen 3aboneBaeMoCTN OXMPEHNEM Y OeTel OTMeYaeTCca TeHOEHLMS pocTa
cepaeyHo-cocyaucTbix 3aboneBaHun, YTO SBMSIETCA OQHOW M3 OCHOBHbLIX MPUYMH UHBA-
nuausaumm cpegun HaceneHuns. PesynbsraTbl MHOMMX UCCNEOBaHUN YKa3biBalOT Ha CBA3b
OXMPEHUS OEeTCKOro U NOAPOCTKOBOro nepuoa ¢ pasBuTMeM CepaedHO-COCyaUCTbIX 3a-
bonesaHuii y B3pocnbix. OgHako NaToU3MONOrMYeCKMe MEXaHW3Mbl, CBSA3bIBaKOLLME
[ETCKOe M NOAPOCTKOBOE abaoMMHANbHOE OXUPEHME C CEPAEYHO-COCYAUCTON naToro-
rmen, 4O KOHLA He U3dydeHbl, a NuTepaTypHble AaHHbIE NPOTUBOPEYNBDI.

Lenbro uccnegoBaHus SBUMOCh U3ydeHUE PONn SHAOTENUanbLHOM AMcyHKUUN
y OeTel 1 NoOpPOCTKOB B Pa3BUTUM KapAMOBACKYISAPHbLIX OCITOXHEHMWI Npy abgoMuHanb-
HOM OXXMPEHMM HA OCHOBaHUM ONYyONMKOBaHHbLIX UCCNELOBAHWUNA.

lMepBbIM NPM3HAKOM Pa3BUTUS CEPOEYHO-COCYAUCTLIX 3aboneBaHnn SBNSIETCS Ha-
nuyne aHZoTENManbHON ANCHYHKLUUM U CYyOKIMMHUYECKOro BocnaneHus B 4ETCKOM BO3-
pacte. N3y4yeHne ponu aHAoTeNMansHON ANCAYHKLNN B Pa3BUTUM KapAMOBaCKYNSPHOM
naTororMn Npu OXMpPEHUN y B3POCTbIX YKa3biBaeT HAa 0COOYH0 aKTyanbHOCTb BbISBEHMS
aHAOoTENUanbHOM ANCKHYHKLNN Ha paHHKX aTanax pasBuTus y AeTeln U NOAPOCTKOB. YTO
onpepensieT HeobxoaMMOCTb MPU OXUPEHMU pacno3HaBaTb M KOPPEKTMPOBaTb Camble
paHHWEe MpU3HaKK NopaxeHns cepaedHo-coCcyancTomn cuctemsl [8].

OHpoTenuanbHasg ANCHYHKLUMS - 3TO HapyLUEeHWe COOTHOLLEHUS MeXAY NpoayKL M-
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el Ba3oannaTUpYLWUX aHMMONPOTEKTUBHBIX, aHTUNPONMdEepPaTUBHbIX (hakTopoB 1 Ba-
30KOHCTPUKTOPHbIX, MPOTPOMOOTMYECKMX, MPONNEepaTMBHbLIX areHTOB, CUHTE3MPYEMBbIX
COCyOQUCTON CTeHKOW [14]. BHYTpeHHK NOBEpPXHOCTb COCYAOB BbICTUNAET 3HOOTENUMN,
KOTOpbIN 06ecneynBaeT aHTUATEPOrEHHYI0 1 aHTUTPOMBOTUYECKYH aKTUBHOCTb CTEHKM
CoCyaoB.

BaxkHbIMN DYHKUMAMU 3HOOTENUA SBMASIOTCA MNOAAEPXKAaHWE TEMOBACKYMSAPHOro
romMmeocTasa, perynauus remoctasa, Mogynsaums BoCManeHus, perynsiuus coCyamcToro
TOHyCa M MPOHMLAEMOCTM cocyfoB. B aHOoTenumn umeetcs coOCTBEHHAs PEHUH aHru-
oTeH3nHoBas cuctema [11,13]. DHAOTENMIN BLINONMHAET CBOU (DYHKLMM 3a CHET CMHTE3a
N cekpeummn BomnbLIOro KonmMyectBa GMONOrMYeckn akTUMBHbLIX BellecTB [2,22]. Mog pe-
rynMpyoLwmnm OeicTBUEM SHAOTENMSA OMONOrMyYeckn akTUBHbIE BELLECTBA BbipabaTbiBa-
toTcst cbanaHcnpoBaHo AN obecneyeHns LenocTHOM paboTbl CUCTEMBbI KpoBOOOpaLLe-
HUsl. QHOOTENUA CeKpeTUpPyeT BMOMNOorMyeckn akTUBHbIE BELLECTBa B Buae OasanbHOMn
(MOCTOSIHHOWM) U CTUMYNMPOBAHHOW CEKPELIMM, KOTOPbIE BbIAEMSAOTCA NPU CTUMYNALUA
unun nospexaeHnn aHgotenus [2]. CekpeTopHas akTUBHOCTb SHAOTENUSA CTUMYNUPYETCs
nof4 OeVCTBUEM M3MEHEHUSA CKOPOCTM KPOBOTOKA, KaTEXONaMMHOB, Ba3oNpeccuHa, ale-
TUINXONNHA W OPYrMX HEeMpOMeanaTopoB, TPOMOoUMUTapHbIX akTopoB 1 rmnokcum [12]. K
noBpexaarLLnM dakTopaMm SHOOTENNSA OTHOCATCS: TMNEPXONecTEPUHEMUS], TMMNEProMO-
LUUCTEMHEMUS, MOBbILLIEHHbIA YPOBEHb LIMTOKMHOB. QHOOTENNUIA CUHTE3MPYET MPO- U Mpo-
TMBOBOCMANMTENbHbIE (PaKTOPbl, Ba30AMNMATUPYHOLLNX U Ba3OKOHCTPUKTUBHbBIX BELLECTB,
Npo- M @aHTUarperaHTbl, NPO- N aHTUKOArynsiHTbI, NPO- U aHTU PUOPUHONMUTUKBI, (aKTOPbI
nponudepauumn n MHIMOMUTOPOB pocTa cbanaHCMpPOBAHHO.

Pasnuuator yeTbipe opmbl 3HOOTENWANbHONM AUCHYHKUMW: Ba3OMOTOPHYHO,
TpomBOobMnMYeckyto, aareavBHy0 1M aHrmoreHHyto [15]. BasomoTopHasa dopma aHgoTe-
nuanbHON OUCAYHKLUUN BO3HUKAET B pesyrnbraTe HapyLUeHWsl COOTHOLLEHUS] MeXOy SH-
JoTtenvanbHbiMU Ba30KOHCTPUKTOpPaMM U Basogunaratopamu. BazomoTopHyto dopmy
MOXeM HabniogaTb B MexaHn3Max CUCTEMHOTO MOBLILEHWUSI apTepuarnbHOro OaBreHnst
N NOKarnbHOro aHrnocnasma, 4YTto CBA3aHO PasfnUYHbIMKU TUNaMu peLenTopoB, NpPOsiBIs-
IOLLMX COCYAOCYXMBatoLLMe unu cocygopacumpstowine adpdektol [16]. B pesynsraTte Ha-
PYLUEHUA COOTHOLLEHUSI TPOMBOreHHbIX M aTpPOMOOreHHbIX BELLECTB, 00pasyloLmnxcsa B
SHOOTEnuK, nposiBnsaercs Tpombodununyeckass popma dHOOTENNANbLHON OUCHYHKLUN.
B duamnonornyecknx ycnoBmsix COXpaHeHme XXNUOKOro COCTOSIHUSI KPOBW NpW NoBpexae-
HUSIX COCYAMCTON CTEHKM obecneynBaeTcs npeobnagaHvem obpasoBaHus B 3HOOTENUU
aTpOMOOreHHbIX BELECTB Hag TpoMboreHHbIMK. JaHHas dpopma aH4oTENnaneHowm guc-
YHKLMN MOXET MPUBECTU K TpoMbodunum n TpomooobpasoBaHuto. MNMpu atepocknepo-
3e, apTepuanbHON MMNepTeH3nn, caxapHoM Anaberte, onyxoneBbiX 3aboneBaHnNsX CHU-
XaeTcst TPOMOOpPE3NCTEHTHOCTL cocyaoB [15,16]. Agre3anBHas hopmMa 3HAOTENMATBHON
ancyHkumm obycrnoBrneHa HapylleHMeM B3auMOZEWCTBUS NENKOLIMTOB U SHOOTENWS.
BbipaboTka Monekyn agreauy ocyLLeCTBNSETCS MNof BUSHMEM MeAMaTopoB Bocnane-
HWsI, NMPOTUBOBOCMANIUTENBHbIX LUUTOKMHOB, TPOMOWHa M OPYrMx CTUMYIIOB, KOTOpPble
B3aUMOZENCTBYS C NuraHgamu rnerkounTos, obecnevmsaloT mx agreauto [23,26] AHrmo-
reHHast oopma sHOoTENManbHOM ANCHYHKLUMM CBA3aHa C HapyLLUEHNEM HEOaHroreHesa
PasnunuatoT HEeCKONMbKO CTagui HeoaHrnoreHesa: yBenmyeHue npoHULAaeMoCcTy aHAoTe-
nus n paspyleHne 6asaneHo MembpaHbl, MUrpaLmsa SHOOTENNAnbHbIX KNETOK, Nponu-
depauns 1 cospeBaHue aHOOTENManbHbIX KNETOK, pemogennposaHune cocynos [15]. Mpu
SHAOTENManbHoOM ANCHYHKLMM OTMEYAETCS NOBbLILLEHME YPOBHEN BMOMapkepoB He3aBu-
CMMO OT CTeneHn abgoMUHaNbLHOTO OXXMPEeHUsi. Yem BbipaxKeHa CTeneHb OXMPEHUS, TEM
oTMevaeTcs yxydleHne aHJoTenuanbHOW yHKUuMK [24]. HegoctaTouHOE KONMMYeCcTBO
aHpgoTenuanesHoro daktopa penakcauun (NO) npuBOaUT K pasBUTUIO KapguoBacKynsp-
HbIX NaTONOMMN.

OcHOBHbIMK hbakTOpamu pucka, BeQyLLMMMN K SHOOTENManbHON AUCHYHKLMN AB-
NSTCS apTepuanbHas rmnepTeH3usl, BbICOKMI YPOBEHb XONECTePHA U TPUIMULEPUZOB,
WHCYJTMHOPE3NCTEHTHOCTb U MPOBOCNANUTENbHbINA CTaTyc, AMcbanaHc agvnouUTOKMHOB
n cnasumin obpas xu3Hu [34]. MNMpu aHgoTenmanbHOM AMCHYHKUMM B MEPBYH odepenb
HapyLlaeTca perynsuus COoCyouCcTOro TOHyca B pesyrbraTe MOHMXKEHHOW aKTMBHOCTU
eNOS, HepocTaTtka kodakTopoB Ans cuHTeda NO, NOHMXKEHHOro BbICBODOXAEHMS UNn
nosblweHHoro paspyweHus NO. B cBot ovepedb aHAOTENUAnbHbIE KNETKU HaNpsiMyto
nopakatoTcsl M3- 32 OKUCIUTENMbHOIO CTpecca, MOBbIWEHWS 3HAOTEHHbLIX UHIIMOUTOPOB
cuHTesa NO, BocnaneHusi, yBernm4yeHns ypoBHS aauMOLUTOKMHOB, MOBLILIEHUS Bblae-
NeHns1 anbAoCTepoHa UNKN UCToLWeHnsa TeTparmgpobuontepuHa [50,63]. B opraHuame
B npoTtneoBec NO BbipabaTtbiBaeTcs aHgoTenuH-1. Jedununt NO npuBoguT K yCUITEHNIO
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BbIpabOTKM 3HOOTENMHA-1, KOTOPbLIA UFPAET OCHOBHYIO POSib B Pa3BUTMM BAa3OMOTOPHbIX
HapyLUEHWI, CBA3aHHbIX C SHAOTENManbHOM AUCHYHKUMEN U B Pa3BUTUM aTepoCKIepo-
Tndeckux bnswek [45]. B nccneposanmm Mather K.J. et al. y 6onbHbIX C OXMpEHEM U
caxapHbiM Avabetom 2-ro Tvna 6bino NokasaHo B3aMMogewncTBue aHaoTenvHa-1 m cu-
ctembl NO. lNpu 1Mcnonb3oBaHWM B Ka4eCcTBe AMArHOCTUYECKMX MApPKEPOB YPOBHSA 3H-
potenvHa-1 B nepmdepryeckon KpoBu aHAoTENManbHas AUcyHKUMS onpeaensanace y
72% NogpoCTKOB C OXXupeHunem [5].

Bananc NO-3aBucumon BasogunataumMm U aHAOTENUH-1 — 3aBUCUMON Ba30KOH-
CTPUKLUMM NOAAEPKUBAETCA MHCYIIMHOM, YTO YKa3blBAeT Ha CBSA3b MHCYNMHOPE3NCTEHT-
HOCTW B pa3BUTUKN 3HOOTENManbHOW ANCHYHKUMK. YeuneHme sHaoTenanbHon ANCAYHK-
LUM CONPOBOXOAETCHA MOBbLILLIEHNEM WHCYNMHOPE3UCTEHTHOCTW, YTO MPUBOAUT B CBOH
ovepeb, — MPOrpPecCcMpoBaHUI0 IHOOTENNANBHOM AUCHYHKUUN- 3TO (POPMUPYET NOPOY-
HbIA KPYT.

OCHOBHbIM PerynsitopoM (OyHKUMIA 3HOOTENUS ABMSAETCA SHOOTENManbHbIN dak-
Top penakcaummn (NO). Tlog genctevem NO ocyllecTBnsieTcs aHAOTENMN-3aBUCMMas
BasoaunaTaums KpynHbiXx COCyAOB, B MENKUX cocygax - nof OeWCTBUEM dHOOTENnManb-
HOro rMnepnonsipu3aLMoHHoro gakTtopa. NpeawecTBEHHMKOM OKCMAaa asoTa sIBMSeTcs
L-aprunuH. Mop gencteuem depmeHToB cuHTasbl NO nponcxoguT obpasoBaHmne okcmuaa
asoTta. PepmeHThbl cnHTasbl NO nMetoT Tpu n3ogopmbl: 1 TMN HellpoHanbHas cnuHtasa NO
(nNOS), 2 Tvn nngyumnbensHas (INOS) n 3 Tun aHgoTenumansHasa (eNOS) [19,30]. Ans
PYHKLMOHNPOBaHUSA 9HAOTENUSA BaXXHOE 3HAYEHMEe MMeeT 3 TUNM, Nog AeNCTBMEM KOTOPO-
ro n3 L-apruHnHa obpasyeTcs okcug asota. Takke Npu CUHTe3e as3oTa y4acTByoT apyrue
daktopbl. NO gencrtsys Ha cocyabl NOOOEPXKMBAET MX TOHYC, YTHETAET aare3nto, akTu-
BaLMIO, CEKPELMIO U arperaLmio TpomboLMTOB TeM cambiM cnocobCTByeT Aesarperaumm
TpombouunToB. Kpome atoro, NO nogaBnsieT aareavo NeNKOLUMTOB K SHAOTENUI0, Murpa-
uuto 1 nponudepaumio rmagkombleyHbix Knetok. NO yrHeTaeT MexaHu3Mm, NpuBoAsiLLne
K pas3BuTuo nponudepaumm n atepockneposa. Mpu oXNpeHnn U3MeHSETCS TpaHCnopT
L-aprMHuHa 4To NpMBOAMT K CHMKEHMIO akTBHOCTM eNOS. K yMeHbLUIEHNIO aKTUBHOCTU
eNOS nprBOAMT BbICOKUI YPOBEHb NTMMOMNPOTENHOB HU3KoWM nnoTHocTw (JTMHIT) cHkas
ouogoctynHocTb NO. A nMnonpoTerHbl BbICOKOW MITOTHOCTM NOBbILLAKT OMO40CTYNHOCTb
okcuaa asoTa. VIMeHHO MMNonpoTEeNHbI HA3KOW NIIOTHOCTH, XONIECTEPUH, CBODOAHbIE KUC-
rfiopogHble pagvkarnbsl B NepByl0 odepenb AEWCTBYIOT Ha 3HAOTENMAnbHbIE KMETKU, YTO
NPVBOAMWT K HapyLUeHWo (DYHKUMIA 3HOO0TENUS M CMOCOOCTBYET pasBUTUIO MaTornornye-
CKUX COCTOSIHMI (aTepocknepo3 u Tpomoo3) [14]. 2 Tun cuHTasel INOS BeipabaTbiBaeTcH
npu BocnaneHun. bonbloe konnyecTtso INOS NpMBOAAT K TSXKENOMY KIMHUYECKOMY Te-
YEHMI.

Ocoboe BHMMaHWe ygoensoT Monekyne, perynupytowen aktmeHoctb eNOS. Cup-
TyuH 1 (Sirt1) siBnsietcst K gaHHoW monekyrne [55]. 3Tu knaccel CUPTYMHOB 06ecnevmBatoT
U3MoNornyeckme NpoLEeCcchl, KOTOpble MO3BONSAOT KNETKaM afanTupoBaThCs K MULLEBBIM
CcTpeccam M BbIMOMHAIT BaXKHYK PoSib NpY MeTabonmMyeckmx HapyLLIEeHUsIX, CBA3aHHbIX
co ctapeHueM. Krnacc CMpTYMHOB MMEKT CEMb YNIEHOB, PACMONOXEHHbLIX B Pa3NMNYHbIX
knetkax. CupTtyuH 1 (Sirt1) AelCTBYET HA MHOMOYUCIIEHHbIE KNETOYHble yHKUuuN [61],
3almLaeT KapanoMUoLMTbI, PerynmpyeT NMMNUAHbIA MeTabonnaMm, yrHeTaeT BocnaneHue
1 hOpMMpPOBaHNE aTEPOCKNEPOTUHECKON ONALIKM M 3aMennisieT rmnepTpoduo cepaua
[64]. B mogenn Hughes K. J. 1 coaBT. npegcTtasneHa porb Sirt1, kak perynstopa cuHtesa
NO. Sirt1 moxeT cnocobcTBoBaThL 3aWUTe cepgua OT rmnepTpodmm 1 NpegoTepaLLatb
nporpeccupoBaHne cepae4Hon HeJoCTaTOYHOCTMU.

Ha skcnpeccnto eNOS 1 Sirt1 BnnsieT orpaHnyeHne kanopun. [mnokanopunHas
aneTta Koppermpyetr MeTabonuueckne HapylleHusi yryyllaeT SHOOTeNuarnbHyl AWC-
dyHkumto. OgHako, rmnokanopuiiHas AvMeTta MOXET akTUBMPOBaTb (hM3Monormyeckue
MexaHW3Mbl Ba3openakcaumm He3aBUCUMO OT KOPPEKLMN MEeTaboNUYeCcKnx HapyLLeHUNA.
B HekoTOpbIX MccnegoBaHWaX pasBUTWE 3HAOTENMANbHOM AUCHYHKUUM CBA3LIBAKOT C
NEepPBUYHBIM TEHETMYECKUM AedEKTOM IHAOTENMOUUTOB. Ha NepBUYHBIN reHeTUYECKUi
nedekT ykasbiBaeT HapylweHue L-apruHuH-3aBucumon npogykumm NO y nuy ¢ Hopmo-
TEH3NEN.

BeipaboTka agunountaMm cucTeMbl MEQUATOPOB BOCMANEHWs yKasbiBaeT Ha Ha-
nYne XPOHMYECKOro BOCMANEHUSA NPy OXUPEHUN. YBENMMUYEHUE CTEMNEHN OXMPEHUS MO-
BbILLIAET BbIPAXXEHHOCTb MPOBOCMANUTENbBHOIO OTBETa, NMPWU 3TOM Habniogaercsa gere-
Hepauusa agunoumntoB 1 rbpos. Hannyune BocnaneHus B XXMPOBOW TKaHU MPUBOAMUT K
YBEMNNYEHNIO COOEPXKaHWUSI BacnuHa, aauncuHa, anenuHa, nentuHa, pe3ucTnuHa, OMeH-
TWHA, PETUHONCBA3bLIBAIOLLIErO NPOTENHA-4, XEMOKUHOB, NPOBOCNaNMTENbHbIX LUTOKMHOB
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— TNF, nHtepneiikmHa 6 [25].

[MepBbIM aAMNOKMHOM SBMSETCA NENTUH, KOTOPbIA CUHTE3NPYETCS KNETKaMm X1po-
BOW TKaHW, CKEMNETHBIX MbILLULL, XXenyaka, nnaueHTbl. [poaykunsa nentmHa pesko yBenmnyu-
BaeTCcs Npu abgoMuHansHoM oXupeHun. MNMpu oxnpeHun Habnrogamasi rmnepnenTuHeMnst
BO3HWKAET B pe3yrbraTe KOMMEHCAaTOPHOW PE3NCTEHTHOCTW rMnoTanamMyca K LeHTpanb-
HOMY OeVCTBUO nenTuHa. Nony4vyeHbl NPOTUBOPEYMBbLIE AAHHbIE NCCNENOBaHUNA BIUSHNS
nenTvHa Ha CEKpeumto UHCYNNMHA N UHCYJIMHOPE3UCTEHTHOCTU. [MnepnenTMHeMunsi B Te-
YEHUWN ONIMTENbHOIO BPEMEHW YITHETAET 3KCMPECCUMI0 MaTPUYHON PUBOHYKIENHOBOW K1C-
notbl (MPHK) nHcynuHa, ¢ gansHenwmmM pa3sButuem MHCYNMHoOpe3ncTeHTHocTu [1,35,48].
[aHHyl0 rvneprnenTMHEMUIO CBSI3bIBAKOT C Pa3BUTMEM aTEpPOCKIEPOTUYECKOrO nopaxe-
HWS1 COCydOB, apTepuarnbHOW TFMNepTEH3Un, MeTabonMyeckoro CUHApOMa, MHapkTa
Muokapga, UHcyneta. NpuyYnHON pas3BUTUS NaTONOMMYECKUX COCTOSIHWIA SIBMNSIETCS pas-
BMTME BOCMareHne B COCYAMNCTON CTEHKE Mpu runeprnentuHemMun. JIenTuH ctumynmpyet
KNETOYHbIN MMMYHHBIN OTBET M BIUSIET HA NPOAYKLMIO NMPOBOCMANUTENbHbLIX LIUTOKMHOB
(PHOaq, UI1-2, UJT-6, MCP-1), akTuBHbIX chopM KMcrnopoga. M3bbITok nenTuHa yBennyu-
BaeT OKUCIUTENbHbIN CTPECC B KINEeTKax aHOOTENUs, yCUNnBaeT COCYAMCTYIO Kanbundu-
Kauuo 1 nponudepaumio rmagkoMbILLEYHbIX KNETOK, CTUMYMMPYET CUHTE3 NpoBOCManu-
TenbHbIX pakTopoB. MoBkILLEHNE NENTUHOM BbIPpabOTKM MPOBOCNANMUTENBHBIX LUTOKMHOB
CrnocobCTBYET NOBbLILLEHMIO apTePUanbHOro AaBneHns 1 HapyLlaeT YHKLMI0 SHAOTENuS.
OpHako, NenTUH CHKAET apTepuarnbHOro AaBMneHUs 3a CYeT NPSIMOro BO3OENCTBUS Ha
cocyabl. B HeKoTopbIx nccnegoBaHMsiX NoKasaHo CTUMYMAUUS NenTUHOM BbipadoTku NO
C nocneaywuen Bazogunstaunen. Kpome Toro, yBenmyeHme nenTnHa yMeHbLUAET BbiBE-
[eHVe xonecTepuHa 13 COCYAMCTON CTEHKM U MOBLILAET PUCK aTepockrnepos3a. B ceoto
ouvepeb, CBA3b MeXay NpodyKuMen nenTnHa n anacTMyYHOCTbIO apTepuii He3aBrcKMa OT
KonmnyecTBa X1POBOW TKaHW, MapKEPOB BOCNANeHUs N MHCYNUHOPe3ncTeHTHOCTH [20].

AnneuH BbipabaTbiBaeTCA agunouMTamMmm 1 KrneTkamu cepaeqHo-CocyaucTon cu-
CTEeMbI, OTHOCUTCS K MapKkepaMm OXMpeHus. ANNenH yBENMYMBaET ypOBEHb aJUMOHEKTMHA
N CHWXaeT ypOoBeHb nentuHa. Bnusasi Ha MHCYNUMHOPE3NCTEHTHOCTb, NMPUBOAUT K U3Me-
HEHMWIO KONMMYeCcTBa agUMNOHEKTMHA. YCTaHOBMEHA MOMOXMUTENbHAA KOPPenaums Mexay
ypoBHeM annenHa n PHOa 1 apyrmx NpoBocnanuTenbHbIX LUTOKMHOB YTO YKa3blBaeT Ha
€ro npoBocnannTenbHbIN 3deKT.

Takke B BMCLiEpanbHON XUPOBOW KreTyaTke BblpabaTbiBaeTCsi OMEHTUH, CTUMY-
NPYIOLLNA MHCYIUH-OMOCPEO0BaHHBIN TPaHCMOPT rMoKo3bl. pu yBENUYEHUM YypoBHS
OMEHTMHA yny4llaeTcs YyBCTBUTENbHOCTb TKAHEW K WMHCYIUHY, CHUXaETCsl UHCYINHO-
pe3ncTeHTHoCTb. [pyn aHpoTenuanbHOW AUCHYHKUUW, MEeTabonMyYeckoM CUHOPOME,
aTepoCKNepo3e COHHbIX U KOPOHAPHbIX apTepPUn YPOBEHb OMEHTMHA HU3KUA. OMEHTUH
OKa3blBAeT MPOTMBOBOCMNANUTENLHOE AENCTBNE, KOTOPOE MPOSBASETCA B YTHETEHUN UH-
ayuupoBaHHon ®HOa akcnpeccun LmknookeureHasbl-2 [1].

Pe3ncTvH urpaet BaXkHy ponb B pa3BUTUN MHCYNMHOPE3UCTEHTHOCTU U OXMpe-
HWSI, CYMTAsICb «TOPMOHOM WMHCYNMHOPE3UCTEHTHOCTU». Ha xunpoBoi obMeH pe3ncTuH
BMMSET MO MPUHUMNY OoOpaTHOM CBA3W: Npu AnddepeHLNPOBKE aanNOLUTOB €ro KOH-
LeHTpauusi NOBbLILIAETCS U YrHETAeTCa agunoreHes. Pe3ucTuUH CTUMYNMpYeT 3HO0TENun
1 cnocobCTBYET BbIXOAY dHOOTENMHA-1 1 akTMBMPYS Morekynbl aareavun. Mpu oxxMpeHnm
YPOBEHb PE3UCTMNHA BbICOKUIA, YTO CMOCOOCTBYET Pa3BUTUIO MHCYITMHOPE3UCTEHTHOCTU U
ONCIIUMMAEMMWN, YBENMYMBAETCHA KONMYECTBO aTe€POreHHbIX BOCNanmMTeNnbHbIX MapKepoB,
MOBbLILLAETCA PUCK PasBUTUS CEPAEYHO-COCYAUCTLIX OCIOXHEHWN. J1enTuH yrHetaeter
npoaykuno MPHK pesuctuHa [1].

BucuepanbHOM XMPOBOWM TKaHbIO Takke NMPOAYLMPYETCS aAWUMOHEKTUH, KOTOPbIN
NposIBMSET NPOTMBOBOCMANUTENbHbIE 3dheKTbl, 00YCIOBNEHHbBIE YTHETEHNEM aKTUBHO-
cTu sigepHoro gaktopa kanna-6u (NF-kB) B Makpodarax u MoHouuTax, a Takke B SHAO-
TenunanbHbIX KneTkax. AQVUMOHEKTUH YBENNYMBAET TPAHCMOPT IOKO3bl B MblLULbI, aKTU-
BMPYET OKMUCMEHWNE XUPHBIX KACIOT M MOBbILAET YYBCTBUTENBHOCTb TKAHEN K UHCYIHY
[54,60]. AOVUNOHEKTVMH MHIMOMpYEeT aares3vio MOHOUMTOB, YMeHblUaeT nponudepaumto
MUTPUPYHOLLMX TMafKOMbILLEYHBIX KIETOK B OTBET Ha hakTopbl poCcTa, B SHOOTENManb-
HbIX KneTkax yenuumsaet BbipaboTky NO 1 NposiBNSET BblpaXXEHHbIV aHTUaTePOreHHbIN
apdekT. [Mpu BOCNaneHun XMpOBOW TKaHU CHUXKAeTCs BblpaboTka agunOHEKTUHA, YTO
BEOET K pa3B1TUIO apTepuarbHOM rTMNepPTEH3UN 3a CHET aKTMBALMMN PEHNH-AHTNOTEH3NHO-
BOW CUCTEMbI U aKTUBHOCTM CMMMNATUYECKON HEPBHOWM CUCTEMbI, @ TaKKe pa3BUTUSI SHOO-
TennanbHOM ANCMYHKLMN Y CHUXKEHUS BbIAENEHUS MOHOB HAaTPUsi C MOYON. YpPOBEHb aau-
MOHEKTMHA HaxoauTcsl B 0OpaTHOM 3aBUCUMOCTM OT KONMYECTBa NIMMONPOTENHOB HU3KOM
NAOTHOCTU N TPUIMMLIEPUOOB B Niia3Me KPOBU 1 B MPSIMON 3aBMCMMOCTU C KONIMYECTBOM
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NNNONPOTENHOB BbICOKOW NNoTHOCTH [20].

lMpoBocnanuTenbHble LIUTOKUHBI BAUSAIOT Ha npouecchl oxupeHus. NUI1-6 ceasbiBa-
10T C OXMpeHneM. BucuepanbHoW XMpoBOW TKaHbio BbipabatbiBaetca 30% WI-6, 70%
NPOAYLUPYHTCA MHOTMMU TKaHAMWU U knetkamu. [NMpu oxupeHun yposeHb WJT-6 nosbl-
waetca. LJ1-6 MoXeT nposiBNATb NPOTUBOBOCNANUTESbHBIA 3GdEKT 3a CHET CHMKEHUS
ypoBHenn ®PHOa n nHTepdepoHa. BaxHyto ponb nNpy OXUPEHUN UrpaeT N3MEHEHME CO-
OTHOLLEHUS NPO- 1 NPOTMBOBOCMANUTENbHbLIX LUTOKUHOB. WUJ1-7 noBbiwaeT npoayKumo
Takux MpoBOCMNanNUTENbHbIX UUTOKMHOB, kak WJT-1, UI-6, UN-8 n ®HOaq, moHounTamu.
Cekpeuusa UJ1-7 noBbiwaeTcsa npy adbgoMuHanbHOM oxunpernm [1,53].

HapyLueHune pyHKLMI SHAOTENNA OTMEYAETCA TakKe NPW BbICOKUX YPOBHAX B KPOBU
roMouucTenHa 1 Mo4eBOW KMCIOTbI. [OMOLIMCTENH NPOSBASAET BblpaXXeHHOE TOKCUYeckoe
OencTBue Ha aHAoTenun. FoMouucTermH cnocoOCTBYET Pa3BMTUIO apTepuarbHO rmnep-
TEH3UK, CHWXas Basogunataumilo OKCMOOM asoTa, yBernuymBasi OKCUAATUMBHbLIA CTpecc,
N3MEeHSASA 3MnacTUYHble CBOWCTBaA cocygucton cteHkn [21]. MoyeBas kucrnoTta, SBnssCb
WCTOYHMKOM CBODOAHOrO paauKarnbHOro Kucrnopoga siBnsietcst paktopom Hebnaronpu-
ATHOrO NPOrHO3a 3aCTONHOW CepaeYHON HeOCTaTOMHOCTM Y B3pocCrbIX. beccumnTomHas
rmnepypvkemus otmevaetcs y 28% aeTen LWKonbHOro Bo3pacTta [9]. YBennyeHve 4actoThbl
aHAoTEenuanbLHoOM AUCAHYHKUUN OTMeYaeTcs B JETKOM U NOAPOCTKOBOM Bo3pacTe. AHanms
4YacTOTbl 3HAOTENMANBHON OAUCHYHKLUN Y AETEN U NOAPOCTKOB C abAOMUHANBHBIM OXU-
peHneM C MOMOLLLbIO ANarHOCTUYECKOro Mapképa MHAEeKca peakTMBHOW rmnepemMum noka-
3bIBAET, YTO €€ BbISBNAEMOCTb COCTaBNAET oT 66% #o 77% [10,20].

OpHMM 13 OCHOBHBLIX MEXaHW3MOB 3HAOTENMANbHON AUCHYHKLMN ABNAETCA OKCU-
OaTuBHbIN (OKMCNUTENbHBIN) cTpecc [38]. MpuunHom pa3BMTUSE OKUCIIMTENBHOMO CTpecca
ABMAETCA HapyLeHne GanaHca mexay n3bbITo4HbIM 06pa3oBaHNeEM CBOOOOHbBIX paavka-
NOB N HEQOCTATOMHOCTbIO MEXaHU3MOB aHTUOKCUAAHTHOM 3awwmnThbl [37]. OkcuaaTuBHbIN
cTpecc cnocobCcTByeT pasBUTUIO M NMPOrPECCUPOBAHMIO PA3NIUYHbIX NATONOMMYECKMX CO-
ctosaHun. Nog gencTBnem cBOOOOHbBIX paavKanoB YrHETAETCsl OKcuA, a3oTa, YTo BedeT K
pasBUTUIO SHAOTENNANbHON AUCHYHKUUN.

OxupeHve y feTen n nogpocTKoB CNOCOOCTBYET HapyLLUEHUIO COCYAOABUraTENb-
HOW OYHKLMW SHAOTENMSA C pa3BUTUEM NOCNeAyOLLEN HeobpaTMO Ba3OKOHCTPUKLNEN.
OpHako npu ycTpaHeHn HebraronpusiTHbIX PakTOPOB Ha PaHHWUX CTaauaX AUCAYHKLNSA
SHOOTENMUA ABNsAeTCA YacTu4Ho obpatumon. OBpaTUMbI KOMMOHEHT 3SHAOTENUAnbHOM
OUCHYHKUMN 1 apTeprockneposa NposBrsSeTca peMoaenmpoBaHUeEM COCYL0B, KOTOPOe
COMpPOBOXAAETCHA YTOSLEHMEM TaK Ha3blBAEMOrO KOMMSEKCa «UHTMMa-meguax. JTo
SIBNEHWE COMNPOBOXAAETCA CHWXEHUEM YNPYro-anacTmyeckmx CBOWCTB Marucrparib-
HbIX 1 Nepudepundeckmx aptepuid. [pu 9TOM NOBLILEHME YPOBHS XOrecTepuHa urpaet
3HauMTenbHY ponb. B pesynbrate NOBbILWEHUS apTepuanbHOro AaBrfieHus U remoam-
HaMUW4YeCKyl0 Harpysku BO3HUKaKOLME CTPYKTYPHbIE N3MEHEHUS COCYQUCTON CTEHKU CMo-
COOCTBYIOT aTepOCKNepPOTUHECKOMY MOPAXKEHUI0 MHTUMbI apTepuit. IMeroTcst OaHHble,
yKasblBalLLMe Ha MNosiBNEeHNe MepBblX aTepoCKNepoTUYEeCKUX COCYAUCTbIX U3MEHEHUI
y>Xe B JETCKOM BO3pacTe B BMAE 06paTUMOro nateHTHOro HakonmneHms obLiero xonecre-
pUHa 1 ero NPOAYKTOB B MHTMME KPYMHbIX apTepuin [62].

Mpn n3yyeHMn kapamMoBaCKyNsiPHbIX OCITOXKHEHUIN OOnbLUOe 3HadYeHne yaenseTcs
OLeHKe MeXaHMYeCKnX CBOMCTB COCYO0B: XECTKOCTU, PacTSHXXUMOCTU U NOAATIMBOCTU NX
cTeHkn.  OxupeHne nNposBnseTcs PYHKUMOHANbHBIMU U CTPYKTYPHLIMU U3MEHEHUAMU:
OUCHYHKUMEN BHOOTENUS, YTOMLEHMEM KOMMNIeKca UHTUMa—mMeaua COHHbIX apTepun,
YBEIMYEHNEM XECTKOCTU KPYMHbIX apTepuin. B nccnegoBaHunsix fokasaH MOBbLILEHHbIN
PUCK KapAMOBAaCKYMSPHbIX OCMOXHEHUN C YBENUMYEHWEM TOMLLMHbI KOMMMEeKca «UHTU-
mMa-megmay [29,43,47]. B npocnekTMBHOM mccnegoBaHum «Bogalusa Heart Study» onpe-
JeneHa cBA3b Mexay yBernMyeHWeM TOMLLMHbI KOMMMeKca «MHTUMa-meana» B OEeTCKOM
BO3pacTe W TOMLWUHOW apTepuanbHON CTeHKM Yy B3pocnblx [51]. Bbicokue nokasarenu
TOSLLMHBI KOMMMEKCA «MHTUMa-Mmeana» y AeTern ¢ n3bbITKOM Macchl Tena COXpPaHAIUCh 1
BO B3POCIOW XXM3HWU. B Opyrux uccnefoBaHnsx y eTtemn ¢ OXKMpeHneM, CBA3aHHbIX C apTe-
puvanbHOW TMNepTeH3NeN U NHCYNMHOPE3UCTEHTHOCTLIO, ObINO 0BHAPYKEHO YTOMLLEHNS]
CTEHKM COHHOW apTepuu [41,42,52,62].

B pesynbrate remognMHaMn4eCcKon neperpysku, HapyLeHUs pe3sucTeHTHOCTU TKa-
HeWn K MHCYIWHY, NOBbILEHNS apTepmnanbHOro AaBneHUs OTMeYaloTCa CTPYKTYPHble U3-
MEHEHMWS1 COCYANCTON CTEHKM Y OETEN, KOTOpble CMOCOOCTBYIOT aTePOCKIEPOTUHECKOMY
NOpPaXKeHU0 UHTUMbI apTEPUN.

B nccnegoBaHum «Muscatine Study» oTMe4yeHo, YTO paHHMM MapkepoMm Hadas-
Lerocsi aTepoCKNepoTUYECKOro MOBPEXAEHUA COCYAOB MOXET CMYXUTb YyBenuieHue
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TOMLWMHbBI KOMMAEKCa «MHTUMa-Meama» B AeTckom Bospacte [33]. B gertckom BospacTe
npy aTepocKnepo3e nepeble COCYANCTbIE U3MEHEHMS MOSBIIAOTCA B Buae obpaTtumoro
NaTeHTHOro HaKoMeHnsi OOLLEro xonecTepmHa 1 ero NpoayKToB B MHTMME KPYMHbIX ap-
Tepuii, n nodtn 20% feten n nogpocTkoB (HE3ABMCMMO OT Macchl Terna) MMEKT nopaxe-
HMe KOPOHapHbIX apTepuii atepockrepoTnieckumm bnswkamum [7,59]. Vicnonb3oBaHue B
KayecTBe AMarHOCTMYECKOro MapKepa yTorLLeHne KOMMNIEKCa «MHTUMa-Megua» 4actora
BbISIBIIEHNS1 9HOOTENManbHOW OUCHYHKUUN Y NMOAPOCTKOB C KOHCTUTYLIMOHANBbHO-3K30-
reHHbIM OXUpeHnem cocTtaenseT o 83,7% [20].

3akntoyeHne. TakuMm 0Opa3oM, MMEKLLMECS Hay4Hble UCCMefoBaHWsl, Hanpas-
NEHHbIE Ha U3ydeHne aHOoTENnanbHoOM ANCchyHKLMM, CNOCODOCTBYIOT MOHMMAaHUIO NnaTore-
HETUYECKOW 3HAYMMOCTU CTPYKTYPHO-PYHKLNOHANBHOIO COCTOSHWS COCYANCTON CTEHKM
B MOBbILUEHUN CepAEeYHO-COCYANCTBIX PUCKOB Yy OETEN U NOAPOCTKOB C abQOMUHANbHBIM
oxupeHnem. OBpaTUMOCTb 3HAOTENMANBHON ANCHYHKUMM Yy AeTen obecnednBaeT BO3-
MOXHOCTb COBEPLUEHCTBOBAHMWS PaHHEN ANArHOCTMKN U CBOEBPEMEHHOW KOPPEKLIMM Kap-
[OMOBACKYNSIPHbIX OCMOXHEHWI B 3perioM Bo3pacTe.
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