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In works on the theory and physiology of sports, great importance is attached to the vestibular analyzer in pro-
viding complex coordination movements and its role in cyclic locomotion and its influence on the energy capabilities
of the autonomic nervous system are underestimated. In parallel, the role of vestibular load on the functional state
of the autonomic nervous system as a factor influencing the organism is being investigated.

The aim is to analyze the information of modern scientific literature regarding the influence of vestibular-sensory
load on the vegetative reactions of a person.

It is shown that a complex of the most important nervous formations is invariably activated when vestibular
stimulation is applied, and each of them has a certain function in the overall integrated activity of the brain as a
whole system. The analyzed available results indicate a significant role of the vestibular system in the organization of
homeostatic processes, the essence of which is to bring the internal environment of the organism and its biologically

adequate spatial position to mutual compliance.

Knowledge of a sufficient level of vestibular stability proves that it is an important factor in the formation of an
adequate adaptive response on the part of central hemodynamics, and the nervous system manifests itself as a sin-
gle unit due to reflex mechanisms of various complexity, which are accordingly closed at different levels.

Key words: vestibular sensory load, homeostatic processes, autonomic reactions, vestibular analyzer, cardiovas-

cular system, autonomic nervous system.

Connection of the publication with planned re-
search works.

The work is a fragment of the research project of the
National University of Physical Education and Sports of
Ukraine «The influence of exogenous and endogenous
factors on the course of adaptive reactions of the body
to physical exertion of different intensities» (state
registration number 012U108187).

Introduction.

The sensory system that participates in maintaining
balance and provides regulatory systems with informa-
tion about the position of the body in space is the ves-
tibular sensory system. The sensory stimulus perceived
by the vestibular system is the acceleration that occurs
during organism and head movements. The receptors
of the vestibular system are located in a special organ
—the vestibular apparatus. In the process of human evo-
lution, extremely sophisticated mechanisms of sensory
analyzers were formed, aimed at developing the ability
to receive more and more information about the envi-
ronment, to analyze in more and more detail the signs
of complex stimuli, identifying from them those that de-
termine adaptive behavior and orientation in space. In
the conditions of Earth’s gravity, an important role in the

processes of intersensory integration and orientation in
space belongs to the vestibular analyzer [1].

In a complete organism, the vestibular apparatus,
which is integrated by the nervous system with other
subsystems into a single functional complex and is con-
nected in the form of a peripheral sensor with the exter-
nal environment, can be considered as a dynamic sys-
tem characterized by the accumulation and expenditure
of stimulus energy and the transition from one state to
another under the influence of the control information
circulating in it [2, 3].

In works on the theory and physiology of sports,
great importance is attached to the vestibular analyzer
in providing complex coordination movements and its
role in cyclic locomotion and its influence on the energy
capabilities of the autonomic nervous system are under-
estimated [4-6]. In parallel, the role of vestibular load on
the functional state of the autonomic nervous system as
a factor influencing the organism is being investigated
[7].

The aim of the study.

To analyze the information of modern scientific liter-
ature regarding the influence of vestibular-sensory load
on the vegetative reactions of a person.
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Main part.

Since the end of the 19th century, fairly large-scale
studies of the nervous pathway of the emergence of
vestibular-vegetative reactions have been conducted
[8]. This pathway connects the ventral part of the me-
dial vestibular nucleus, the autonomic nuclei of the hy-
pothalamus and medulla oblongata. However, it is still
emphasized that vestibular-vegetative connections and
the development of the corresponding syndromes are
the result of more complex central correlations of the
vestibular apparatus, the problem of which is still far
from being solved [9-12].

It should be noted that unlike direct vestibulo-so-
matic connections, vestibulo-vegetative correlations are
mediated through complex integrative and regulatory
systems, such as: cerebellum, reticular formation, limbic
system, thalamus, cerebral cortex. This entire complex
of the most important nervous formations is invariably
activated when vestibular stimulation is applied, and
each of them carries a certain function in the overall in-
tegrated activity of the brain as a whole system [13, 14].

Formation of vestibulo-vegetative and vestibulo-so-
matic reactions.

The labyrinth is connected to the cerebellum both
through the primary vestibular fibers and indirectly
through the vestibular nuclei. In addition, the presence
of fairly close connections between the cerebellum and
the autonomic nervous system has been proven. The
main role of the cerebellum comes down to the adaptive
and trophic effect on the entire central nervous system.
The sphere of influence of the cerebellum extends to
both the vegetative system and the afferent system: the
cerebellum can stabilize the influence on numerous re-
flex functions. Moreover, it was established that the na-
ture of the influence of the cerebellum largely depends
on the individual typological features of the organism
[14, 15].

Therefore, the cerebellum affects various depart-
ments of the autonomic nervous system, including var-
ious central departments of the brain; in general, the
role of the cerebellum is to establish a balance between
inhibitory and excitatory processes in motor, sensory,
and autonomic function — vestibular impulses entering
the cerebellum from the vestibular nuclei serve as infor-
mation for starting these processes under the action of
accelerations [16].

Vestibular-reticular relations are an indispensable
component of all vestibular reactions, and primarily veg-
etative ones. The reticular formation, located in the brain
stem, exerts an ascending and descending influence, re-
spectively, on the higher regions of the brain and the spi-
nal cord [17-19]. It is supported by a continuous flow of
afferent impulses entering the reticular formation along
collagen fibers from the sensory conductive pathways
that go to the cerebral cortex. It was established [20, 21]
that the decisive role in maintaining the activity of the
reticular formation belongs to the influence of the ves-
tibular apparatus, the cerebellum and the cortex of the
large hemispheres.

Violation of the vestibular apparatus generates a
so-called primary response in a specific projection zone
of the cortex. Following the primary response, a new
wave of excitation appears in the cortex, which is called
the “secondary response.” It is characterized by a large
amplitude and duration and is registered “diffusely” in

many points of the cortex of the large hemispheres.
Later studies showed that impulses capturing the prima-
ry response go to the cerebral cortex along specific affer-
ent fibers (media loop, lateral group of thalamic nuclei).
The emergence of a “secondary response” is ensured by
conduction of excitation through the reticular formation
and nonspecific nuclei of the thalamus [22, 23].

Vestibular impulses, activating reticular mechanisms,
influence the cortex of the large hemispheres and non-
specific thalamic nuclei. Central vestibulovegetative
connections are distinguished, which become stereo-
typed in sports activities with constant vestibular loads.
Developing in response to the action of vestibular irri-
tation, the character of the generalized reaction of the
brain is largely determined by the functional state of
the reticular formation and the presence or absence of
“competing afferentation”. For example, afferent flows
from working muscles, ligaments, tendons. The func-
tional state of the ascending activating systems of the
brain largely depends on humoral irritations, to which
the reticular formation is highly sensitive [24-27]. This
circumstance indicates a large share of the formation’s
participation in the regulation of a number of vegetative
functions.

The role of the hypothalamic-pituitary complex con-
sists in the coordination and integration of nervous and
hormonal regulatory mechanisms, which ensures the
preservation or restoration of homeostasis [28, 29].
Among the afferent connections of the hypothalamus,
the most important for vestibulovegetative correlations
may be: diffuse descending connections from all nuclei
of the hypothalamic region, especially from the later-
al and rear, to the lower sympathetic formations and
nodes; hypothalamic-pituitary connections that provide
regulation of pituitary functions. Based on experimental
studies, it was established that the hypothalamus pro-
vides regulation of many organism systems [30-32]. Its
functions include the regulation of the cardiovascular
and respiratory systems, functions of the gastrointesti-
nal tract and urination, body temperature, water-salt,
protein, carbohydrate and fat metabolism, regulation
of the permeability of vessel walls and interstitial mem-
branes.

Connections of the vestibular system with the hypo-
thalamus and activation of the latter under the influence
of vestibular afferentation determine a diverse complex
of vestibule-vegetative reactions, which under optimal
conditions meets the compensatory requirements of
the organism [19, 33]. This compensation is carried out
through vegetative-somatic correlations that ensure the
required level of energy expenditure and effective effec-
tors and the proper functioning of sensorimotor mecha-
nisms involved in the specific analysis of the spatial posi-
tion and its correction.

With sufficient intensity and duration of the action
of vestibular stimuli, for example, sign-changing accel-
erations, the participation of vegetative and especially
humoral components in the reaction response increas-
es sharply, and their role in the further management of
body functions may turn out to be leading [34, 35].

On the basis of the information obtained at the pres-
ent time, the functional connections of the vestibular
system, which include the most important nervous and
endocrine formations that ensure the vital activity of the
body, have become clearer. Their breadth indicates the
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significant role of the vestibular system in the organi-
zation of homeostatic processes, the essence of which
is to bring the “internal environment” of the body into
mutual conformity with its biologically adequate spatial
position, which is undoubtedly relevant in sports activi-
ties [36-39].

The influence of vestibular loads on the functional ca-
pabilities of the organism’s physiological systems.

Information about the dynamics of changes in vari-
ous physiological processes in the body is based on nu-
merous experimental and clinical data [40-42], reflecting
those processes that occur in the body during a single
action of a vestibular stimulus (the physiological limit of
response) or during its long and intense action, which
leads to “pathological” motion sickness syndrome.

The vestibular stimulus, spreading in specific and
non-specific ways, through the cortex of the large
hemispheres and the limbic system, through the
cerebellum and the reticular formation, ultimately
reaches the posterior hypothalamus. From here, through
the abdominal nerves, the impulse reaches the cortex of
the adrenal glands, which releases adrenaline into the
blood.

This process constitutes the first phase of the adap-
tation reaction — the transformation of a nervous signal
into a hormonal one, which provides an emergency re-
sponse of the autonomic nervous system to a tempo-
rary vestibular stimulus. Adrenaline expands the ves-
sels of the heart, brain and lungs, narrows the vessels
of the skin and internal organs, especially the digestive
ones, as a result of which there is a redistribution of the
blood volume, which is beneficial for the performance
of various motor reactions that accompany the vestib-
ular effect. Adrenaline mobilizes reserves of sugar from
the liver and fatty acids from fat depots and thereby im-
proves the nutrition of the nervous and muscular sys-
tem. As a result, this whole complex of reactions leads to
an increase in body temperature, creating optimal con-
ditions for the flow of chemical reactions. Finally, adren-
aline dramatically increases the heart’s ability to absorb
oxygen. Adrenaline, in addition, affecting the reticular
formation and the cortex of the large hemispheres,
maintains a state of excitement in them. Being rapidly
destroyed in the blood by amine oxidase, adrenaline,
however, “manages” to give a new stimulus to the hy-
pothalamic-pituitary system, resulting in the release of
adrenocorticotropic hormone from the pituitary gland,
which, acting on the cortex of the adrenal glands, ulti-
mately stimulates the formation of a complex of cortico-
steroids, the main of which is cortisol [43, 44].

The formation of this hormone begins the second
phase of the transformation of the incoming vestibular
signal —the hormone forms a general protective reaction
of the body, necessary for more or less prolonged vestib-
ular effects. but the effect of cortisol is much longer. In
particular, cortisol stimulates the delivery of energy ma-
terials to tissues, converting proteins into sugar, causing
hyperglycemia. This fact is very important, because in
the process of acceleration on the body during forced
active motor reactions aimed at maintaining equilibri-
um in these conditions, sugar does not come from the
outside, and reserves of reserve sugar — glycogen — are
limited [45, 46].

Vegetative reactions that occur during pumping can
be attributed to the general non-specific adaptation syn-

drome, in addition, during the action of accelerations,
reliable shifts in the blood coagulation regulation system
are noted [47-49], for example, with significant angular
accelerations.

The reaction of the gastrointestinal tract in response
to the long-term effect of sign-changing accelerations
concerns the digestive function: appetite is suppressed,
the function of the glandular apparatus is suppressed,
the sensitivity of the vomiting center increases, and the
contents of the stomach, due to its inertia, are an ad-
ditional stimulus for the receptors of the gastrointesti-
nal tract. Most often, the symptom complex of motion
sickness occurs during passive oscillations, when the
body remains passive in conditions that require the ac-
tive function of all adaptive systems and, first of all, the
motor system. And it is precisely this realization that is
the “goal” of adaptation. Therefore, motion sickness, in
general, should be recognized as a phenomenon that
occurs in artificially created “abnormal” conditions, to
which the organism can respond only with non-specific
adaptation mechanisms [50, 51].

The influence of vestibular load on the function of the
cardiovascular system.

One of the most reactive systems that actively re-
sponds to any functional test is the cardiovascular sys-
tem. Vestibular load is a functional test capable of sig-
nificantly changing the indicators of the cardiovascular
system. However, the indicators that characterize its
work do not change in the same way. Under the influ-
ence of vestibular stimuli, indicators of cardiac perfor-
mance, such as heart rate, blood pressure, cardiac stroke
volume, and cardiac output, change more clearly [52,
53]. The state of blood vessels also changes significantly,
for example, the tone of vessels and their diameter. But
there are indicators that have not yet been sufficiently
studied under various vestibular loads. These include
the characteristics of the phase activity of the heart. A
number of researchers [54, 55] indicate that there are
opposing views on the assessment of the values of such
indicators as the phase of blood expulsion, the phase of
isovolumetric increase in intraventricular pressure, etc.
At the same time, in our opinion, the study of the pha-
sic activity of the heart under non-specific loads, which
include vestibular loads, has both theoretical and prac-
tical significance, in particular in sports physiology and
medicine.

A number of works show that in sports that require
high requirements for the level of coordination of move-
ments and balance, multiple unidirectional and com-
bined vestibular loads have an intense effect on the
afferent apparatus of the vestibular analyzer, which can
lead to the development of protective inhibition in the
NA and, as a result, to a violation of the pattern vestibu-
lo-visceral reactions [56]. These factors can cause serious
functional disorders of the cardiovascular system, dam-
age the activity of visual and vestibular analyzers [57].
Such powerful exteroreception leads to the discoordina-
tion of afferent vestibular and central integrative flows,
which forms a complex of various maladaptive states of
a visceral and somatic nature: first of all, the emergency
adaptive reactions of the cardiovascular and respiratory
systems are disturbed. Vestibular loads disrupt not only
visceral reactions, but also the tone of translational body
and conduction muscles in athletes [58, 59].
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In addition, it is shown that the vestibular nuclei are
connected with the nuclei of the vagus nerve, and this
vestibulo-vegetative pathway provides chronotropic and
isotropic effects on the structures of the cardiovascular
system under the action of accelerations. Such reactions
are initiated in the receptors of the vestibular apparatus
and by afferent projections reach the vestibular nuclei
(Bekhtereva and Schwalbe), from which they are trans-
mitted to the vasomotor center of the medulla oblonga-
ta and autonomic centers of the hypothalamic region.
Efferent impulses from these centers, in turn, modulate
the work of the conduction system of the heart, involv-
ing the reflex circuits of the myocardium and blood ves-
sels [60, 61]. The relationship between the tone of the
paravertebral muscles of the cervical and thoracic region
and the functional indicators of the cardio-respiratory
system during physical exertion was also revealed. It is
logical to assume that the combined influence of vestib-
ular and proprioceptive afferentation creates conditions
for the integrative interaction of these flows at different
levels of central and vegetative projections on the con-
duction system of the heart [62]. Harmonization of the
interaction of these pathways in the area of cardiovas-
cular reflexogenic zones can be a corrective factor that
minimizes the severity of maladaptive effects of vestibu-
lar loads on the state of the cardiovascular system.

It was established that the assessment of vestibu-
lar stability has a direct dependence on the growth of
a person’s training. Recently, considerable attention of
researchers has been drawn to the study of the relation-
ship between the level of vestibular resistance and the
response of the cardiovascular system to vestibular stim-
uli. Moreover, they believe that a sufficient level of ves-
tibular stability is an important factor in the formation of
an adequate adaptive response from the side of central
hemodynamics [63, 64].

The influence of vestibular-sensory load on the func-
tion of the nervous system.

The labyrinth is connected to the cerebellum both
through the primary vestibular fibers and indirect-
ly through the vestibular nuclei. It was experimentally
proven that after decerebration animals do not experi-
ence vomiting during motion sickness, which is in good
agreement with the information about the existence of
fairly close connections between the cerebellum and the
autonomic nervous system. In the genesis of the sym-
pathocomplex of motion sickness, the cerebral cortex
has an inhibitory effect on vestibule-vegetative reac-
tions.

According to the classic studies of L.A. Orbeli [65],
the main role of the cerebellum is reduced to the adap-
tive and trophic effect on the entire central nervous sys-
tem. The sphere of influence of the cerebellum is not
limited to only one motor function, but extends to both
the autonomic and afferent nervous systems. Moreover,
it was established that the nature of vegetative influenc-
es largely depends on the individual typological charac-
teristics of the organism [66, 67].

Experiments on the removal of the cerebellum, in
which distinct changes in a number of reflex functions
were observed (tetanic contraction of muscles, hair and
tendon reflexes of the extremities, changes in sensory
and motor chronaxia, etc.) testify to the connections
of the cerebellum with the autonomic nervous system.
In experiments with irritation of the cerebellum, auto-

nomic reactions such as pupil dilation and exophthalmos
were found, which disappeared after cutting the cervical
sympathetic nerve that innervates the eyes [68].

The reproduction of the amount of effort that de-
velops is a complex physiological characteristic that al-
lows you to determine the accuracy of the neuromus-
cular sensation that occurs as a result of irritation of
the vestibular apparatus. When the vestibular analyzer
is excited, somatic reactions occur (on the basis of ves-
tibulo-spinal nerve connections) that contribute to the
redistribution of muscle tone and constant maintenance
of the body’s balance in space. They are carried out with
the participation of motor centers of the brain stem, cer-
ebellum, thalamus and post-central gyrus of the cortex
of the large hemispheres, where orientation in space is
realized. Irritation of the otolith apparatus inhibits the
manifestations of nystagmus and activates the reflexes
of transversely striated muscles [69].

It should be emphasized once again that the role
of the cerebellum is to establish a balance between in-
hibitory and excitatory processes in motor, sensory and
autonomic function. Vestibular impulses sent to the cer-
ebellum from the vestibular nuclei serve as information
for starting these processes under the action of acceler-
ations. Further expression of cerebellar effects is deter-
mined by typological features formed by a complex of
systems from the hypothalamus to the cerebral cortex.

Classical studies of M.O. Aghajanyan showed [70]
that adrenocorticotropic hormone is produced in re-
sponse to various “stress stimuli” that reach the hypo-
thalamus through the central part of the reticular for-
mation, as well as as a result of “mental stress”, which
apparently involves corticofugal or limbic projection
pathways to the anterior part of the brainstem. The re-
lease of adrenocorticotropic hormone can be caused by
adrenaline circulating in the blood, which increases the
level of background activity of the posterior hypothala-
mus. Thus, the stress effect, reaching the hypothalamus,
includes the entire complex of protective and restorative
homeostatic reactions.

The affiliation of some nuclear formations of the
hypothalamic region to the reticular formation of the
brain stem and the important role of the hypothalamic
nuclei for its activity have been established. Thus, it is
shown that, being the center of neurohumoral regula-
tion, the nuclei of the hypothalamus exert influence of
the nervous system on humoral functions and humoral
influences on the function of the nervous system. Exces-
sive vestibular irritation, which leads to the sympathoc-
omplex of motion sickness, is a typical stress factor that
causes reactions in the organism characteristic of this
factor, including reactions of an emotional nature [14,
71].

Especially important importance is given to the issue
of studying the typological features of vestibular func-
tions in athletes in connection with the formed stereo-
type of the relationship of the vestibular analyzer with
other sensory systems under the influence of the train-
ing process. Moreover, it is believed that the functional
state of the vestibular analyzer, taking into account its
connection with all sensory systems, including visceral
ones, significantly affects the physiological state of the
body as a whole [72]. The negative components of the
complex of physiological effects of vestibular loads,
along with changes in the activity of visceral systems (vi-
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olation of urgent adaptive reactions of the respiratory
and cardiovascular systems), include general inhibition
of the central nervous system and deterioration of cog-
nitive functions of the brain [73, 74].

It should be especially emphasized that in functional
restructuring, aimed at the development and strength-
ening of adaptive and compensatory reactions and
mechanisms, aimed at increasing the working capacity
of the organism and increasing the efficiency of the func-
tioning of the systems responsible for these processes,
the nervous system manifests itself as a single entity
as a result of reflex mechanisms of various complexity,
which are respectively closed at its different levels: 1)
autonomic ganglia; 2) integrative-coordinating appara-
tus of the spinal cord; 3) analyzer-coordinator apparatus
of various analyzers; 4) a system of analyzers, including
the vestibular apparatus [75, 76]. The formation of ad-
aptation is physiologically connected with the search
for a model of the compensatory mechanism, the new-
est ways of increasing its efficiency. This fully applies to
vestibular loads, which play an important, and some-
times prominent, role in planning the training process
of sportsmen’s.

Conclusions.

It is shown that the entire complex of the most
important nervous formations is invariably activated
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when vestibular stimulation is applied, and each of them
has a certain function in the overall integrated activity
of the brain as a whole system. The analyzed available
results indicate a significant role of the vestibular system
in the organization of homeostatic processes, the
essence of which is to bring the internal environment
of the organism and its biologically adequate spatial
position to mutual compliance. It has been proven that
a sufficient level of vestibular stability is an important
factorin the formation of an adequate adaptive response
on the part of central hemodynamics, and the nervous
system manifests itself as a single entity due to reflex
mechanisms of various complexity, which are closed at
different levels.

Prospects for further research.

A more thorough study of the vestibular-sensory
load on autonomic reactions will make the functional
connections of the vestibular system, which include the
most important nervous and endocrine formations that
ensure the vital activity of the body, which is undoubt-
edly relevant in sports activities and, in the end, can play
an important role, more clearly in planning the training
process of sportsmen’s.

BNJ/INB BECTUBY/TAPHO-CEHCOPHOIO HABAHTAXXEHHA HA BETETATUBHI PEAKLI,I'I'
HauioHanbHui1 yHiBepcuTteT disnuHOro BuxoBaHHaA i cnopty YKpaiHu (m. Kuis, YkpaiHa)
Pastuhova_V@ukr.net

B pobomax 3 meopii ma izionoeii cnopmy, eesnuke 3HaYeHHSA NPUOiNAEMbCA 8ecmubyaapHOMY aHAAI3amopy
8 306e3neyeHHi CKAAOHOKOOPOUHAUilHUX pyxie i HeOoOoUiHIEMbCA (1020 POsb 8 YUKAIYHUX AOKOMOUiaXx ma (io2o
8M/UB HA eHepeemuy4Hi MOoMIu8ocmi eezemamusHoi Hepeosoi cucmemu. [lapanenbHo 00CAiIOHYIOMb pPosnb
8ecmubynapHO20 HABAHMAM(EHHA HA YHKUIOHAAbHUL cmaH eezemamueHoi Hepeosoi cucmemu, AK pakmopa
8r1/1U8Y HO OP2AHI3M.

Mema - npoaHanizysamu 8idomMmocmi cy4acHoi HayKoeoi nimepamypu uj000 8rsausy 8ecmubynspHo-CeHCOPHO20
HABAHMAM(EHHA HO 8e2emamusHi peaKkyii MtoOUHU.

lMoKa3aHo, W0 KoMaeKc HalisaH(AUBILWUX HEPBOBUX yMBOPEHb HE3MIHHO NPUBOOUMbCA 8 0it0 NPU 3aCMOCYB8AHHI
secmubynsapHO20 NOOPA3HEHHS, MPUYOMY KOXHE 3 HUX Hece nesHy (hyHKUito 8 3a2asbHill iHmeapaneHili dianbHocmi
MO3KY AK YinicHoi cucmemu. [TpOaHAMI3080HI HAABHI pe3ynbmamu 8Ka3ylome HA 3HAYHY POoab secmubynsapHor
cucmemu 8 OpaaHi3auii 20Meocmamu4HUX MpPoyecie, CymHicmos AKUX M07S20€ Y NpueedeHHi 00 83AEMHOI
8idnogioHocMi 8HympiwiHb020 cepedosuwia op2aHiamy i lio2o 6ios102i4HO A0EK8AMHO20 MPOCMOPOBO20 MOTOHEHHS.

3HaHHA npo docmamHili piseHb 8ecmubynapHoi cmilikocmi 0osodums, WO BiH € BAMAIUBUM (HAKMOPOM
y popmysaHHi adeksamHoi adanmayiliHoi 8idnosidi 3 60Ky ueHmMpanbHOi 2eMOOUHAMIKU, MPUYOMY Hepsosa
cucmema nposeAsEMbCA AK EOUHE Yine 8HACNIO0K pedaeKMOpPHUX MeXAaHi3Mie pi3Hoi cKAadHocmi, Wo 8i0nogioHo
3aMUKQIOMbCA HA Pi3HUX iT piBHAX.

Knrouosi cnosa: semubynsapHO-CEHCOPHE HABAHMAMEHHSA, 20MeoCMamudYHi npoyecu, se2emamusHi peakuii,
secmubynapHuli aHanizamop, cepueso-cyOUHHA cucmemad, 8e2emamusHa Hep8osa cucmemad.

3B’A30K ny6iKauii 3 nnaHOBMMM HayKOBO-AOCAIg-
HUMK poboTamum.

Pobota € pparmeHTom HAP HauioHanbHOro yHisep-
cuteTy Gi3MYHOro BMXOBAHHA i cnopTy YKpaiHu «Bnave
€K30reHHuX Ta eHAoreHHux ¢akTopis Ha nepebir agan-
TaUiMHUX peaKLii opraHiamy 40 Gpi3sMYHUX HAaBAHTaXKEHb
Pi3HOI iIHTEHCMBHOCTI» (OEepKaBHUIM peecTpaLiiHui
Homep 012U108187).

Bcryn.

CeHcopHa cucTema, Aka bepe yyacTb y NigTPUMaHHI
piBHOBarn i MOCTa4Ya€ PerynaTopHUM cuctemam iHpop-
MaLilo NPO MOJIOXKEHHA Tijla B NpPOCTopi — BecTnbynsap-
Ha ceHcopHa cuctema. CEHCOPHUM CTUMYIOM, AKWUIA
cnpuiimae BecTMBynspHa cucTema, € NPUCKOPEHHSA, Lo
BMHWMKAE Nif, Yac pyxis Tifna “ ronosu. Peuentopu Be-
CTUOYNAPHOI CUCTEMM PO3MILLYIOTBCS Y CheuiaibHoOMYy
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opraHi — BecTMbynsipHomy anaparti. Y npoueci eBosto-
uii ntoanHM chopmyBanmca BKpah BUTOHYEHI MeXaHi3-
MW CEHCOPHMX aHani3aTopiB, CNPAMOBAHI Ha PO3BUTOK
3[,aTHOCTI oTpuMyBaTK Bce Ginblly iHbopmaLiito Npo Ha-
BKOJIMLWIHE cepenoBuLLe, BCe binbll AeTanbHO aHanisy-
BaTM O3HaKM CKAAZLHUX NOAPA3HUKIB, BUABAAKOUN 3 HUX
TaKi, AKi BU3HAYatOTb aJaNTUBHY NOBEAIHKY | OpiEHTaALLiO
B NpocTopi. B ymoBax 3emMHOI rpasiTaLii BaXamMBa ponb y
npouecax MiKCEHCOPHMUX iIHTerpaL,ii Ta opieHTaLii B Npo-
CTOpi HaNeXuTb came BeCTUBYAPHOMY aHanizatopy [1].

B uinicHomy opraHiami BecTMbynspHuiA anapar, Lo
iHTErpOBaHWA HEPBOBOK CUCTEMOIO 3 iHLIMMM Miacuc-
TeMamu B EANHUIN GYHKLIIOHANbHUI KOMMJIEKC i noB’a-
3aHUN y BUMALI nepudepuyHoOro AaTinKa 3 30BHILLHIM
CcepefioBULLEM, MOXKHA PO3MMALATU AK OUHAMIYHY CU-
CcTeMy, 1A AKOT XapaKTepPHO HAaKOMUYEHHA | BUTPAYaHHA
eHeprii nogpasHuUKa i nepexig 3 o4HOr0 CTaHy B iHLINWIA
nia, BNMBOM LMPKYIOKOYOI B Hili ynpaBastoyoi iHdop-
mauji [2, 3].

B poboTax 3 Teopii Ta disionorii cnopTy, Bennke 3Ha-
YeHHA NPUAINAETbCA BecTMOYNAPHOMY aHaniaTopy B
3abe3neyeHHi CKNagHOKOOPAMHALIMHUX PyXiB i HeA00-
LiHIOETbCA MOTO POJIb B LIMKAIYHUX JIOKOMOL,iAX Ta MOro
BMJINB HA €HEepreTUYHi MOX/MBOCTI BEreTaTUBHOI Hep-
BOBOi cuctemu [4-6]. MapanenbHo AOCNiAKYHOTb PO/b
BECTUOYNSAPHOTO HaBAHTAXKEHHS HA YHKLiOHaNbHUIA
CTaH BEreTaTMBHOI HEPBOBOI CUCTEMU, AK BaKTOpa BNAN-
BY Ha opraHism [7].

MerTa gocnigkeHHs.

MpoaHanizyBaT BigOMOCTI Cy4aCHOi HAyKOBOi niTe-
paTypu LWOAO0 BNAMBY BeCTUOYNAPHO-CEHCOPHOrO Ha-
BaHTaXeHHA Ha BereTaTUBHI peakKu,ii NtoguMHN.

OcHOBHa YacTuHa.

3 KiHuAa XIX cTopiyya npoBOAMANCA [OCUTL LUMPOKO-
MacwTabHi JocnigKeHHA HePBOBOTO WAAXY BUHUKHEHHI
BecTMbyno-BeretaTMBHUX peakuin [8]. Len wnax noeq-
HYE BEHTPaNbHUI BiAAiN meaiasbHOro BecTMbynApHO-
ro azpa, BeretaTMBHi AA4pa rinotanamyca i JOBractoro
MO3Ky. OgHaK i HaTenep NigKPECNOETbCA, WO BEeCTU-
byno-BereTaTMBHI 3B'A3KM Ta PO3BUTOK BiAMOBIAHUX
CUHAPOMIB € HacNigKOM Binbll CKAAAHUX LEHTPANIbHUX
KopenAui BecTMbynapHoro anapaty, npobnema AKUX i
HUHI Aaneka Big cBoro BupiweHHn [9-12].

Cnig 3a3HauMTK, WO HA BiAMIHY Big, NpAMMUX BECTU-
6yno-comaTuuHux 3B’A3KiB, BeCTMOYNO-BEreTaTUBHI KO-
penauii onocepenKoBaHi Yepes CKAagHi iIHTerpaTmMBHI Ta
perynauiiHi cuctemu, Taki, IK: MO304YOK, PETUKYNAPHA
dopmaLis, nimbivyHa cuctema, Tanamyc, Kopa rosIoBHOTO
MO3Ky. Becb ueli KOMNAeKC HalBaXKNUBILLMX HEPBOBMUX
YTBOPEHb HE3MIHHO MPWMBOAMUTLCA B A0 MPWU 3acTOCy-
BaHHi BECTMOYNAPHOrO NOAPA3HEHHSA, MPUYOMY KOXKHE 3
HUX Hece NeBHY QYHKLO B 3arasbHii iHTerpanbHin Ai-
ANbHOCTI MO3KY fiK LinicHOT cuctemu [13, 14].

®opmysaHHA secmubyso-eecemamusHUX ma ee-
cmubyno-comamuyHuUx peaxyid.

3B’30K /1abipMHTY 3 MO30YKOM 3AiNCHIOETbCA K
yepes nNepBUHHI BecTUBYNAPHI BOJIOKHA, TaK i onoce-
pefKoBaHO — 4yepes3 BecTMbynsapHi aapa. OKpim Toro,
[oBefleHa HafABHICTb JOCUTb TiCHMX 3B’A3KIB MO304Ka
3 BEreTaTMBHOK HepBOBO cucTemoro. OCHOBHa posb
MO304Ka 3BOANTLCA A0 aAanTauiMHO-TPOdIYHOro BNAKU-
BY Ha BCIO LieHTpanbHy Hepsosy cuctemy. Chepa Bnau-
BY MO304Ka MOLUMPIETLCA i HA BEreTaTUBHY CUCTEMY, i
Ha apdepeHTHy cMcTemy: MO30YOK MoKe cTabinisysa-
TW BMJIMB Ha uncneHHi pedpnektTopHi dyHKLii. Mpruyomy

BCTAHOBJIEHO, LLIO XapaKTep BMN/JMBY MO304YKa 3HAYHOIO
MIpOI0 3aNeXuTb Big HAMBIAYANAbHUX TUMONOTIYHUX
ocobnunsocTelt opraHismy [14, 15].

OTKe, MO30YOK BMJIMBAE Ha Pi3Hi BiAAiAN BereTaTms-
HOI HEPBOBOI CUCTEMM, BK/KOYAOUM i Pi3HI LLEeHTPasbHI
BiZL4iNIM TONIOBHOTO MO3KY; B LLiJIOMY PO/ib MO304Ka No-
NAra€ y BCTAaHOB/IEHHI 6anaHcy MixK ranbmiBHUMM i 36y4-
HMMM NpoLEecaMmn B MOTOPHIlA, CEHCOPHIl | BEreTaTuBHii
OYHKLUIT - iIHPpopMaLjieto oA 3anycKy LMX Npouecis npu
Aii NPUCKOPEHb CAYTyloTb BECTUBYAAPHI iMMyAbCK, WO
HaAX0AATb B MO30YOK 3 BECTUDOYAAPHUX agep [16].

HeogMiHHMM KOMMOHEHTOM BCiX BecTUBYNAPHUX
peakuii, i, nepw 3a Bce BereTaTuBHMUX, € BecTUbyno-pe-
TUKYNAPHI BiAHOCUHKU. Po3TawoBaHa B cToBOYpi MO3KY
peTuKynspHa popmau,ina 34iMCHIOE BUCXiQHWI | cnagHui
BMN/IMB Bi4NOBIAHO HA BULLE PO3TALLOBAHI BiA4AiNN ronos-
HOTO MO3KY i CMMHHKUI MO30K [17-19]. BiH nigTpumyeTh-
ca 6e3nepepBHUM NOTOKOM adpepPeHTHUX iMMNYbCIB, WO
HaZAX04ATb B PETUKYNAPHY dopmalL,ito No KonareHoBUM
BOJIOKHAM BiJ, CEHCOPHMX NPOBIAHMX LIAAXIB, WO npA-
MYIOTb 40 KOPM FONOBHOrO MO3Ky. byno BcTtaHOBAEHO
[20, 21], wo BupiwanbHa ponb y NiATPUMLI aKTUBHOCTI
peTuKynspHoi dopmalLii HaneKMTb BNAUBY 3 BOKY BECTU-
bynsapHOro anaparty, MO304Ka i KOPWU BEIMKUX NiBKYb.

MopylweHHA BecTMOYNAPHOro anapaTty reHepye B
cneundiyHin NPOEeKLUilHIM 30HI KOpM TaK 3BaHy nep-
BWHHY Bignosigb. Cnigom 3a nepBuHHOLO BignoBsigAto B
KOpi 3'ABNAETbCA HOBA XBUAA 30YAKEHHS, LLO OTPpMMaAna
Ha3BY «BTOPMHHOI BiANOBIAi». BoHa Biapi3HAETbCA BEAU-
KO aMNAiTyAo0 | TPUBANICTIO i PEECTPYETLCA «ANDY3-
HO» y 6araTbox NMyHKTax KOPU BENMKUX MiBKy/b. Mi3HiLi
OOCNiAXEHHA NMOKa3a/uv, WO iMMyAbCK, WO BAOBAOKOTbL
nepBMHHY BiANOBIAb, MAYTb 4O KOPM MO3KY 3a cneuu-
diYHMMM adepeHTHUMKU BOMOKHamMKM (meaiiHa netns,
natepanbHa rpyna TanamiyHux agep). BUHWKHeEHHSA
«BTOPWHHOI BiANoBiAi» 3a6e3nevyyeTbca NPoBeAeHHAM
36yAXKEHHA Yepe3 peTUKynapHy dopmadito i Hecrneuu-
bivni appa Tanamyca [22, 23].

BecTnbynApHi iMmnynbcy, akTUBI3yOUM PETUKYAAPHI
MexaHi3mMMK, 34iNCHIOTL BNIMB Ha KOPY BEIMKUX MiBKY1b
i HecneuundiyHi TanamivHi agpa. BuainaoTb LeHTpabHI
BecTMbynoBeretTaTMBHI 3B'A3KW, AKi B CNOPTUBHIW Aisasb-
HOCTI NPV NOCTIMHUX BECTUOYNAPHUX HABAHTANKEHHAX
CTaloTb CTEpPeoTUNHUMK. Po3BuBatoumch y BiANOBIAb Ha
Ait0 BECTUOYNAPHOrO MOApPA3HEHHA, XapaKTep reHepa-
Ni30BaHOI peakuii Mo3Ky 6arato B YoMy BU3HAYaETbCA
OYHKLIOHAaNbHUM CTAHOM PeTUKYNApPHOI dopmalii i Ha-
ABHiCTIO ab0 BiACYTHICTIO «KOHKYpYyoUOoi adepeHTauii».
Hanpwknag, apepeHTHI NOTOKM Bif npaLoounx m’'asis,
3B’A30K, CYXOXKW/b. PYHKLIOHANbHWUIA CTAH BUCXIAHIX aK-
TUBYIOUYMX CUCTEM MO3KY 6araTo B YOMYy 3aNeXUTb Big,
ryMopasibHUX NOAPa3HeHb, BiZLHOCHO AKUX PETUKYASPHA
dopmaLis Mae BUCOKY YyTauBicTb [24-27]. Lia obcTasu-
Ha BKA3YE Ha BE/IMKY YACTKy y4acTi dopmalii B perynauii
pAAy BereTaTMBHUX GYHKLiN.

Ponb rinoTanamo-rinodisapHoro KoMnaeKcy NonArae
B KOOpAMHaL,ii Ta iHTerpauii HepBOBMUX i FOPMOHANbHUX
PerynaTopHUX MexaHiamiB, 4YMm 3abesnevyeTbcsa 36e-
perkeHHs abo BigHOBNEHHA romeocTasy [28, 29]. Cepegs
adepeHTHUX 3B’A3KIB rinoTanamyca Halbinbll BaXKAu-
BE 3HAYeHHA Ans BecTUBynoBEreTaTMBHUX Kopensuii
MOXKYTb MaTu: andy3Hi HUCXIAHI 3B’A3KK Big, BCiX aaep
rinotanamiyHoi obnacti, ocobanBo Big 6iYHMX i 3a4HIX,
[0 HUXKYOro CMMNATUYHMX YTBOPEHb i BY3NiB; rinotana-
Mo-rinodi3apHi 38’A3KM, WO 3abe3nevyyoTb perynauio
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dYyHKUiA rinodiza. Ha niactaBi eKkcnepuMmeHTasIbHUX
JocniaxeHb 6yn0 BCTAaHOB/IEHO, LWLO rinoTanamyc 3abes-
neyye perynauito 6e3nivi cuctem opraniamy [30-32]. o
noro GyHKLIN HanexaTb perynsauia cepueBo-CyANHHOI
i guxanbHOi cucTem, OYHKLIMA LWAYHKOBO-KMLLIKOBOTO
TPaKTy i Ce4YOBUAINEHHA, TeMNepaTypu Tifa, BOAHO-CO-
NbOBOro, 6iNKOBOrO, BYINEBOLHOIO i }XMPOBOro 06MiHY,
perynauia NPOHMKHOCTI CTIHOK CYAMH | MIXXKTKaHUHHMX
membpaH.

3B’A3KM BeCTMOYNAPHOI cucTeEMM 3 FinoTasiaMycom
i aKTMBALiA OCTaHHbOro NiA BMAMBOM BecTUbyAApHOI
adepeHTauii 06yMOBNIOIOTb PiI3HOMAHITHUI KOMMJIEKC
BECTUOYNO-BEreTaTUBHUX peakLil, AKMIN B ONTUMaNbHUX
YMOBaxX BigMNOBigae KOMMNEHCATOPHMM BMMOram opra-
Hi3my [19, 33]. Lia KomneHcauis 34iCHIOETLCA LWASXOM
BEreTOCOMATUYHUX KopensLin, Wwo 3abesneyytoTb Heob-
XigHWI piBEHb €HEePreTUYHMX BUTPAT i Aitounx edpeKTopis
i HanexHe QYHKLIOHYBAaHHA CEHCOMOTOPHUX MeXaHi3-
MiB, siKi 6epyTb yyacTb B crneymdiyHOMy aHanisi npocTo-
POBOrO MOMOMXEHHA i KOro Kopekuii.

Mpw JOCTATHIN iIHTEHCUBHOCTI | TPUBANOCTI Aii BECTU-
B6YyNAPHUX NOAPA3HUKIB, HANPUKAAL 3HAKO3MIHHUX NPK-
CKOPEHb, y4acTb BEreTaTMBHMX i 0COBANBO r'yMoOpasibHUX
KOMMOHEHTIB Y BiANOBiAb peaKuii pi3Ko 3pocTag, i ix
poNb B NOAANbLIOMY YNpPaBAiHHI GYHKLIAMKW opraHismy
MOKe BMABMTUCA NpoBigHoto [34, 35].

Ha nigctaBi oTpMmaHux Ha TenepilwHili Yac BigoOMO-
cTel, ctanu 6inbl 3po3yminnmMmmn GyHKLiOHaNbHI 3B’A3KM
BECTUOYNAPHOI CUCTEMM, AKI OXOMNIIOKOTb HalBaXKAMBILLI
HepBOBi i eHAOKPMHHI dopMmaLili, Lo 3a6e3neuyroTb KKUT-
TeAiANbHICTL OpraHismy. X WKMpOTa BKasye Ha 3HAuHy
ponb BeCTUBYNAPHOI cUCTEMM B OpraHisaLii romeocTa-
TUYHMX NPOLECIB, CYTHICTb AKMX MOMATAE Y NpUBEAEHHI
[0 B33aEMHOI BiANOBIAHOCTI «BHYTPILWHbLOrO cepeno-
BULWLA@» OpraHiamy i Moro 6ionoriyHo afZeKBaTHOro npo-
CTOPOBOTO MONOMKEHHSA, WO, 6€3CYMHIBHO, aKTya/lbHO B
CMOpPTUBHIN gisnbHOCTI [36-39].

Brnaue secmubynapHUX HABAHMAXEHb HO (PYyHKYiO-
HA/bHI MOXUBOCMI (hi3iono2iYHUX cucmem opaaHi3my.

BigomocTi npo gnMHamiky 3MiH pi3HUX ¢isionoriyHmnx
npoL,eciB B OpraHi3ami 3aCHOBAHI Ha YUC/IEHHUX eKCNnepu-
MEHTA/IbHUX Ta KAiHIYHMX gaHux [40-42] BisobpaxkatoTb
Ti npouecu, AKi NPOTiKaloTb B OpPraHiami npn ogHopaso-
Bit Aji BecTMbynapHoro ctumyny (disionoriyHy mexy pe-
aryBaHHs) abo npu TpuBaniii i iIHTEHCUBHIW Moro Aii, Wwo
Bee [0 «NaTo/NOriYHOro» CMHAPOMY 3aKO/IMCYBAHHSA.

BecTMbynapHUiA  CTUMYA, MNOLIMPIOOYUCE  Cheum-
biyHMMK | HecneundiyHMMKM  lWINAXaMK, Yepe3 Kopy
BE/IMKMX NiBKYb | NiMBIYHY cuCTemy, Yepe3 MO30YOK i
peTuKynapHy dopmalito, JocArae B NiACYMKY 3aHbO-
ro rinotasamyca. 3Biacun Yyepes YepeBHi HEPBU iMMNYIbC
[OCATaE KOPU HaZHWPKOBMX 33103, O BUAINAE B KPOB
aZpeHaniH.

Llei npouec ctaHoBMTbL Nepuwy ¢asy aganTtauinHol
peakujii — nepeTBOpPEeHHs HEPBOBOTO CUTHaAy B rOPMO-
HaNbHUI, WO 3ab6e3neyye eKCTPeHyY peakL,ito BereTaTms-
HOI HEPBOBOI CUCTEMW Ha TMMYACOBUIA BeCTUBYNAPHUIA
CTumyn. AapeHaniH po3LWNPIOE CYAMHU cepus, MO3KY
i nereHb, 3BY)KYE CYAVHM LWIKIPU i BHYTPIWHIX OpraHis,
0CobNMBO TPaBHWUX, BHACAILOK 4oro BiabyBaeTbcsA ne-
pepo3noain obcary Kposi, BUMAHWN ANA BUKOHAHHA
Pi3HMX PYXOBMX PeaKLili, AKi CynpoBOAXKYIOTb BECTU-
b6ynapHUii BNAMB. AgpeHaniH mobinisye 3anacu LyKpy
3 MEYiHKN | }KUPHUX KNCNOT 3 }KUPOBUX AENO i TUM no-
KpaLLlye XUBJEHHA HepBOBOI i M'A30BOI cuctemu. Becb

LUe KoMNAeKc peakKuili B pesynbraTi npuM3BoauTb A0
NiABULLEHHA TeMnepaTypu Tina, CTBOPIOKOYM ONTUMAsb-
Hi YMOBM O15 NPOTiKaHHA XiMiYHMX peaKuin. HapewwrTi,
agpeHaniH pisko 36inblUye 34aTHICTb cepLA 3aCBOOBATH
KnceHb. AZpeHaniH, Kpim TOro, BN/InBaOYM Ha PETUKY-
nAapHy dopmalLito i Kopy BE/IMKMX NiBKY/b, NIATPUMYE B
HWUX CTaH 36yayKeHHA. LLIBMAKO pyHYOUYNCh B KPOBI ami-
HOKCMAa30t0, afipeHaniH, NpoTe, «BCTUFAE» AAaTU HOBUM
CTUMYA rinoTanamo-rinodisapHilii cuctemi, B pesynbrari
yoro 3 rinogisa BUAINAETbCA aAPEHOKOPTUKOTPOMHUM
FTOPMOH, SIKUI, Ai04N Ha KOPY HAAHUPKOBWX 33103, CTU-
MY/IIOE B OCTaHHIl YTBOPEHHA KOMMEKCY KOPTUKOCTe-
poifiB, roNOBHUM cepen, AKUX € KopTuson [43, 44].

YTBOPEHHAM LbOro TrOPMOHY MOYMHAETLCA Apyra
baza nepeTBOpPEHHA BXiAHOrO BECTUOYNAPHOrO CUrHa-
Ny — ropmoH Gopmye 3arasibHy 3aXMCHY peakuito opra-
Hi3My, HeobxigHy npwu 6inbW-MeHLW TPUBAINX BECTU-
6ynApHMX BNAMBaX. ane AiA KOpPTU30/ly 3HAYHO AOBLUA.
30Kpema, KOPTU30A CTUMY/HOE JOCTaBKY eHepreTMYHUX
maTepianiB TKAHWMHAM, NepeTBOpPIOYM BIIKK B LYKOP,
BMKAMKatOUM rinepraikemito. Llei akT gyxe BaxkAnBuUi,
Nno3asK B Npoueci Aii Ha opraHiam NPUCKOpPeHb NpU BU-
MYLLUEHMX aKTUBHUX PYXOBUX pPeaKL,iaxX, CNpAMOBaHMX Ha
36epeXeHHs B LMX YMOBaxX pPiBHOBAru, LyKop 330BHi He
HaZAXOAMTb, @ 3anacu Pe3epBHONO LyKPY — MiKOreHy —
obmexeHi [45, 46].

BereTaTuBHI peakLii, AKi NpoABAAOTbCA NPWU 3aKa-
YyBaHHI, MOXyTb OyTW BigHeceHi 4O 3arasibHOro He-
cneumndivyHoOro cMHApoMy aganTauii, Kpim Toro, npu Aji
NPUCKOPEHb BiA3HAYAOTLCA AOCTOBIPHI 3pyLIEHHA B
cucTemi perynauii 3aroptaHHA KpoBi [47-49], HanpwKknag,
NPW 3HAYHMX KYTOBUX MPUCKOPEHHAX.

Peakuia LWAYHKOBO-KMLLIKOBOrO TPaKTy Yy BiANOBigb
Ha TpMBany Ait0 3HAKO3MIHHUX NPUCKOPEHb CTOCYETHLCA
bYHKLUIT TpaBNEeHHA: NPUTHIYYETbCA aneTuT, GyHKLIA 3a-
JIO3UCTOrO anaparty, NiABULLYETbCA YYTAMBICTb B1tOBOT-
HOro LEHTPY, i BMICT WWAYHKA B CUAY CBOEI iHepLiMHOCTI
€ [O0JATKOBMM MOAPA3HMKOM ANA PeuenTopiB LAyH-
KOBO-KMLUKOBOFO TPaKTy. HaliyacTiwe cvMmnTomMoKOMN-
JIEKC 3aKOZIMCYBAHHA BMHUKAE MPU NACUBHUX KOMBAH-
HAX, KONM OpraHi3am B YMOBaX, AKi BMUMaratoTb aKTUBHOI
dYHKU,i BCiX MpUCTOCYBaNbHUX CUCTEM i, B MepLLy Yepry,
PYyXOBOi CUCTEMM, 3a/IMLLAETLCA NACMBHUM. A came UA
peanisauia i € «meToro» aganTtauii. Tomy 3aKoaUCyBaH-
HS, 3arajiom, c/lig, BU3SHATU AK GEHOMEH, WO BUHUKAE B
LWTYYHO CTBOPEHUX «aHOMANIbHMX» YMOBAX, Ha AKi opra-
Hi3M MOXKe BignosigaTn nuwe HecneuudiyHMMM agan-
TauiHMMKM mexaHismamu [50, 51].

BnavB BeCcTMOYNAPHOrO HaBaHTaXKeHHA Ha GYHKLio
cepueBo-CyaMHHOI CUCTEMMU.

OpHi€eo 3 HalpeaKTUBHILWMX CUCTEM, AKA aKTUBHO
BignoBigae Ha byab AKy dyHKUioHanbHy nNpoby € cep-
LeBO-CyAMHA cuctema. BecTmbynapHe HaBaHTaXKEHHS,
€ ¢yHKUiOHanbHO nNpPobo CMPOMOXKHOK CYTTEBO
3MIHIOBAaTU MOKa3HUKM CepLEeBO-CYANHHOI CUCTEMM.
Ane, NMOKa3HUKM fAKi XapaKTepusyoTb il poboTy 3MmiHto-
0OTbCS HE ofHaKoBo. Mia BnAMBOM BecTUBYAAPHUX MO-
Apa3HeHb BMpasHille 3MiHIOITbCA NMOKa3HUKWU NPOAYK-
TMBHOCTI Cepus, TaKi AK 4aCTOTa CepLEBUX CKOPOYEHD,
apTepianbHUIA TUCK, yAapHUI 06’em cepud, cepueBuit
BUKif [52, 53]. TaKOK CYTTEBO 3MIHIOETLCSA I CTaH KPOBO-
HOCHUX CYAMH, HAaNnpuKAag, TOHYC CYAWUH Ta iX giameTp.
Ane € MOKa3HUKM AKi e He A0CTaTHbO BMBYEHHI Npu
Pi3HUX BECTUOYNAPHUX HaBaHTaXKeHHAX. [lo Takux Big-
HOCATb, XapaKTepUCTUKM $a3oBoi AisnbHOCTI cepus. Pag
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pocnigHukis [54, 55] BKasye WO € NPOTUAEKHI nornagm
B OLHKM 3HAYeHb TaKMX NOKA3HWKIB, AK $a3a BUTHAHHA
KpoBi, pasa N30BONOMETPUYHOTO 36iNbLUEHHA BHYTPILL-
JIYHOYKOBOTO TUCKY TOLWO. MpK upoMy, Ha Haw nornag,
BMBYEHHA $Ha30BOi AianbHOCTI cepuA npu Hecneundiy-
HWX HAaBaHTAXKEHHAX, A0 AKUX BIAHOCATL i BECTUBYAAPHI,
MaE AK TeopeTMYHe, TaK i NPaKTUYHe 3HaYeHHs, 30KpemMa
y CNOPTMBHIN disionorii Ta meanumHi.

Pagom pobiT noKasaHo, Lo Y BUAAX CMOPTY, KOTPi BU-
MaratTb BUCOKi BUMOTU A0 PiBHA KOOpAMHaLLi pyxiB Ta
piBHOBarM MHOXWHHiI 0g4HOCNPAMOBaHi Ta KOMbiHOBaHiI
BECTUOYNAPHI HaBaHTAXKEHHA CNPaBAAOTb IHTEHCUBHUM
BN/MB Ha apepeHTHUI anapaTt BeCTUOYNAPHOro aHani-
3aTOpa, WO MOXKe MPU3BECTU A0 PO3BUTKY OXOPOHHOTO
ranbmyBaHHA y HC i, AK HacnigoK, NOpyLIeHHA naTepHy
BecTMbyno-sicuepanbHuUx peakuin [56]. Lli dakTopu mo-
KYTb CMAPUUYMHUTU CEPMO3HI PYHKLIOHANbHI po3naam
CepLeBO-CYAMHHOI CUCTEMM, MNOLWKOAUTU AiANbHICTb
30pOBOro Ta BecTUbynAapHoro aHanisatopis [57]. Taka
NoOTYy»Ha eKcTepopeLenLis NpM3BOANUTb A0 ANCKOOPAU-
HaLii adpepeHTHUX BECTMOYNAPHUX Ta LLeHTPaNbHUX iHTe-
rPaTUBHMX MOTOKIB, WO GOPMYE KOMMNIEKC Pi3HOro poay
[e330anTUBHUX CTaHIB BiCLEPasbHOrO i COMaTUYHOrO
XapaKTepy: B NepLly Yyepry NopyLyTbCA eKCTPeHi agan-
TUBHI peaKu,ii cepueBo-CYAMHHOI Ta AUXaNbHOI CUCTEM.
BecTnbynapHi HaBaHTaXKeHHA NOPYLLYOTb HEe TiIbKK Bic-
LepanbHi peakuii, ane  TOHYC NOCTyNaabHUX KOPMYCHUX
Ta NPoBiAHMX M’A3iB y cnopTcmeHiB [58, 59].

OKpim TOro nokasaHo, Lo BecTMbynsapHi agpa nos’s-
3aHi 3 agpamu BayKatoyoro HepBea, i LMm BecTnbyno-se-
reTaTUBHMM  WAAXOM 336e3neyytoTbCA XPOHOTPOMHI
Ta i30TPOMHiI BN/IMBM Ha CTPYKTYpPU CepLeBO-CYANHHOI
CcUCTEeMM NMpU Aji NpucKopeHb. Taki peaKuii iHiuitoTbCA
B peuenTopax BecTMbynAapHoro anapaty i 3a adepeHT-
HUMM MPOEKLiAMU [OCAratoTb BECTUOYNAPHUX sAaep
(BextepeBa Ta LUBanbbe), Big HMX NepegatoTbca y Cy-
OVNHHOPYXOBUM LEHTP [OBracToro MO3Ky Ta BereTaTus-
Hi LeHTpuM rinoTanamiyHoi obnacti. EpepeHTHI imnynb-
CM BifZ, UMX LEHTPIB, Y CBOIO Yepry, MOAyATb poboTy
NPoBIAHOI cucTeMu cepua, 3anyvyaroun pedneKTopHi
KOHTYpW MioKapay Ta cyamH [60, 61]. TakoxK BUABAEHO
3aN1EXKHICTb MiXX TOHYcOM napaBepTebpanbHUX M'A3iB
LWNIMHO-TpyAHOT 06nacTi Ta GYHKLiOHANbHUMM NMOKA3HU-
KaMW Kapgio-pecnipaTopHoi cuctemm npu GisnyHUX Ha-
BaHTaXKeHHAX. JIOriYHO NpUNyCTUTK, LLO NPU CYMICHOMY
BM/IMBI BeCTMOYNApHOI Ta nponpiouenTMBHOI adepeH-
Tauii popmytoTbCa YMOBU A/1A iHTErpaTUBHOI B3aeMOAT
LMX NMOTOKIB Ha Pi3HMX PiBHAX LLEHTPasbHUX Ta BereTa-
TMBHUX NPOEKLi Ha NPOBiAHY cucTemy cepusa [62]. Map-
MOHi3aLia B3aEMOZIT uMx Waaxis B 0bnacTi cepueBo-cy-
OVNHHUX pedNeKcoreHHMX 30H MOoXKe BYTU KOpUTyroUmMm
baKToOpOM, WO MIiHIMI3ye BUPAXKEHICTb Ae33a4anTUBHUX
BN/NBIB BECTUOYNAPHUX HaBaHTaXKeHb Ha CTaH Kapai-
0-BaCKyNAPHOI cMcTemum.

BcTaHOBNEHO, WO OLiHKA BeCcTUBYNAPHOI CTiMKOCTI
Ma€ MpAMY 3a/7eXHIiCTb Bif, 3pPOCTaHHA TPEHOBAHOCTI
noauHn. OCTaHHIM Yacom J0CUTb 3HAYHa yBara Aocnia-
HWKiB NPUBEPTAETLCA A0 BUBYEHHSA B3AEMO3B’A3KY PiBHA
BECTMOYNSPHOI CTIMKOCTI Ta peakuii cepueBo-CyaANHHOT
cucTeMM Ha BecTMbynapHi nogpasHuku. Mpuyomy BBa-
YKatoTb, LLLO AOCTATHIlM piBeHb BECTUOYNAPHOIT CTIKOCTI €
BaXKAMBUM daKkTopom y GOpMyBaHHI afeKBaTHOI agan-
TauiMHOI BiAMOBiAl 3 BOKY LEHTPanbHOI remoguHamiKm
[63, 64].

Bnave BecTMOYNAPHO-CEHCPHOrO HAaBaHTAXKEHHA Ha
dYHKLiO HEPBOBOI CUCTEMMU.

3B’A30K /1abipMHTY 3 MO30YKOM 3AiNCHIOETbCA AK
yepes NepBUHHI BeCcTUBYNAPHI BOMIOKHA, Tak i onoce-
pefKoBaHO — Yepes BecTUObyNApHi agpa. EkcnepumeH-
TanbHO Byno pgosefeHo, Wo nicna aeuepebpauii y TBa-
PUH He crnocTepiraetbca 61t0BOTA NPW 3aKONUCYBaHHI,
Lo f06pe y3roAKyeTbCA 3 BiZOMOCTAMU NPO HAABHICTb
[OCUTb TICHWUX 3B’A3KIB MO304YKa 3 BEreTaTMBHOIO HEPBO-
BOIO CMCTEMOIO. Y reHesi CiMnaTOKOMMJIeKCa 3aKOAUCy-
BaHHA KOpa rO/IOBHOrO MO3KY HaZa€E ra/ibMiBHUI BNAWB
Ha BecTubynoBereTaTUBHI peakLii.

3a KnacuyHummM pocnigxeHHammn J1.A. Opbeni [65],
OCHOBHa PO/ib MO304Ka 3BOAMTLCA 40 afanTaLilMHO-Tpo-
divHOro BN/AMBY Ha BCHO LLEHTPasibHY HEpPBOBY cUCTe-
my. Chepa BNAMBY MO304YKa He OBMENKYETbCA Ti/IbKK
OfHi€e0 pyxoBOoto BYHKLIE, ane NOLWMPIOETLCA | Ha Be-
reTaTuBHY, i Ha adepeHTHyY HepBoBY cucTemy. Mpruyomy
BCTAHOB/IEHO, LLLO XapaKTep BereTaTMBHMUX BMN/IMBIB 3HAu-
HOK MIpOIO 3aNeXWUTb Bif iHAUBIAYANbHUX TUNONOTIY-
HUX ocobnmBocTel opraHismy [66, 67].

EKcnepymeHTU 3 BMZANEHHA MO304Ka, MPU AKUX
crnocTepirannca BUpasHi 3mMiHW pagy pedneKkTopHUX
OYHKLIN (TeTaHiYHe cKOpoyeHHA M’A3iB, BOOCKOBI i
CYXOXMNbHI pedieKcn KiHLiBOK, 3MiHa YyT/IMBOI i MO-
TOPHOI XPOHaKCii 1 iH.) cBigYaTb NPO 3B’A3KM MO304Ka 3
BereTaTMBHOIO HEPBOBOK cuctemoto. B pgocnigax 3 no-
APasHEeHHAM MO304Ka bynu BUABAEHI TaKi BereTaTuBHI
peaku,ii, AK po3LWMpPEHHA 3iHML, | eK30dTaNnbm, AKI 3HMKa-
M nicna nepepisaHHA WWMIAHOTO CUMMNATUYHOIO HepBa,
Lo iHHepBYE oui [68, 69].

BiATBOPEHHA BEAUYMHWU 3YCUMANA, WO PO3BUBAETb-
cA — ue KomnieKcHa disionoriyHa XxapakTepucTmKa, sKa
[A€ 3MOry BW3HAUMTWM TOYHICTb HEPBOBO- M’A30BOrO
BiAYYTTA, AKE BMHMKAE BHACMNIAOK NOAPA3HEHHA BECTU-
bynsapHoro anaparty. Mpu 36yaKeHHi BeCcTMBYNApPHOro
aHani3aTopa BMHMKalOTb COMATUYHI peakLii (Ha OCHOBI
BECTUOYNO-CNMHANIbHUX HEPBOBUX 3B’A3KIB), WO cnpusa-
I0Tb NEePepPO3NoAiNy TOHycy M’A3iB i NOCTIMHIN niaTpUMU,
piBHOBaru Tina B NpocTopi. BoHu 3ailicHIOOTLCA 3a yyac-
TIO PYXOBMX LLeHTpiB cTOBBYpa MO3KY, MO304Ka, TasamMy-
ca ¥ NocT- LEeHTPasibHOi 3BUBUHU KOPWU BESIMKUX MiBKY/b,
[Oe YCBIJOM/IOETLCA OpPiEHTALA B npocTopi. [MogpasHeH-
HA OTOJIITOBOrO anapaTy ra/ibMye NPOABM HiCTarmy Ta aK-
TUBYE pedieKkcy nonepeyHo NocMyroBaHmx m’asis [70].

Cnig, we pas nigkpecamTn, Wwo poab MO304Ka Nona-
ra€ y BCTaHOBAEHHi H6anaHcy mi ranbmiBHumu i 36ya-
HMMMW NpoLEecCaMmn B MOTOPHIlA, CEHCOPHIl | BEreTaTuBHii
bYHKUIT. IHopMaLiieo Ana 3anycKy LMX npoLecis npu
Aii NPUCKOPEHb CAYTyloTb BECTUBYAAPHI iMMyAbCK, WO
HaAXo4ATb B MO30YOK 3 BeCTUBYNnApHUX agep. Moganb-
NI BUPA3 MO30YKOBUX edeKTiB BU3HAYAETLCA TUMO/O-
rYHUMM 0COBANBOCTAMM, WO GOPMYIOTLCA KOMMIEKCOM
CMCTeM Bif, rinoTanamyca A0 KOpU roN0BHOTO MO3KY.

KnacuyHumun pocnigxkeHHammn M.O. AragskaHsaHa
nokasaHo [70], WO aApPeHOKOPTUKOTPOMHMUI TFOPMOH
BMPOONAETLCA Y BiANOBIAb HA Pi3HI «CTpec-noapasHeH-
HA», WO [OCAraloTb rinoTasamyca yepes LEeHTPanbHy
YaCTUHY PeTURYNAPHOI dopmalLii, a TaKOoXK B pe3y/bTaTi
«MCUXIYHOTO CTPecy», Y BUHUKHEHHI AKOro, 04eBUAHO,
6epyTb y4acTb KOPTiKOdyranbHi abo NimbBiYHI NpoeKL,ili-
Hi LWAAXW 40 NepeaHboi YacTUHKM cToBOYpa MO3Ky. Buai-
NeHHA aAPEeHOKOPTUKOTPOMHOIO FOPMOHY MOXKe 6yTu
BUK/IMKAHO LMPKYJIOYMM B KPOBI aapeHasiHOM, AKUI
niaBuLye piseHb GOHOBOI aKTMBHOCTI 3a4HbOTO rinoTa-
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namyca. TakMm YMHOM, CTPecoBa AiAa, JOCATalYM Tino-
TaslaMyca, BK/IIOYAE BECb KOMM/EKC 3aXMCHO-BiAHOBHMX
rOMEeOCTaTUYHUX PeaKLii.

BcTtaHoBNEHA NPUHANEXKHICTb AEAKUX AAEPHUX YTBO-
peHb rinoTanamivyHoi ob6nacTi o peTuKynapHoi dopmalii
MO3KOBOro CTOBOYpa i BaXK/MBY pob Afep rinotanamy-
ca gns i gianbHocTi. Tak nokasaHo, Wwo, byayyn ueH-
TPOM HenporymopanbHUX perynsaLii, agpa rinotanamy-
Ca 3AiMCHIOITb BMNMB HEPBOBOT CUCTEMM HA T'yMOpPasbHi
dYHKLUIT i rymopanbHi BNANMBKU Ha GyHKL,it0 HEpPBOBOI CUC-
Temun. HagmipHe BecTMbynapHe NogpasHeHHs, Wo Beae
[0 CIMNATOKOMMJIEKCY 3aKO/IMCYBAHHA, € TUMOBUM CTpe-
COBMM YMHHMKOM, LLLO BMKAMKAE B OpraHiami xapakrep-
Hi anAa aii uboro dakTopa peakuii, B TOMy Yncai peakuii
emouiHoi npupoau [14, 71].

Oco6/1MBO BaK/MBE 3HAYEHHA HAAAETbCA MUTAHHIO
BMBYEHHA TUMNONOriYHMX ocobausocTelr BecTubynAp-
HUX OYHKLi y cnopTcMeHiB y 3B’A3Ky 3i cpopmoBaHMM
CTepeoTMNOM B3aEMUH BeCTMOYNAPHOro aHanisaTopa 3
iHLWMMW CEHCOPHMMM CUCTEMAMM Mig BM/IMUBOM TPEHY-
Ba/ibHOro npouecy. Mpuyomy BBaxKaloTb, WO OYHKLiO-
HaNbHWI CTaH BeCTMOYNAPHOrO aHani3aTopa, BPaxoByto-
4m 0ro 3B’A30K 3 yCima CEHCOPHUMM CUCTEMAMM, B TOMY
yncai i BicuepanbHi, 3Ha4YHO BMNAMBAE Ha i3i0NOriYHNIM
CTaH opraHiamy B uisiomy [72]. [lo HEraTUBHUX KOMMO-
HEeHTIB Komnaekcy ¢isionoriyHnx BNAMBIB BeCTMOYNAp-
HWX HaBaHTa*KeHb, NOPAL 3i 3MiHAMWM Y AiANbHOCTI BicLe-
panbHUX cUCTeM (MOpPYLIEHHA TEPMIHOBMX afanTUBHUX
peakuilt AuxanbHOI Ta cepueBo-CyAUHHOI cMcTeM), crno-
cTepiratoTb 3arasnbHe ranbmysBaHHA LLHC Ta noripweHHa
KOTHITUBHMX GYHKLiN MO3Ky [73,74].

Cnig, 0co61MBO HAroNOCUTH, WO Y GYHKLIOHANIbHUX
nepebynoBax, CNPSAMOBaHMX Ha PO3BUTOK Ta MOCUIEHHSA
afanTauiiHO-KOMMNEHCAaTOPHUX peaKLin i mexaHi3mis,
CNpPsAMOBaHMX Ha 36inblIeHHA Npaue3aaTHOCTi opraHis-
My i nigBuLLeHHA ePeKTUBHOCTI PYHKLiIOHYBAHHS CuUC-
Tem, LWO 3a Li NnpouecK BignoBigaTb, HEPBOBA CMCTEMA
NPoABNAETLCA AK €AMHE Line BHacNifoK pednektop-
HUX MeXaHi3MiB Pi3HOi CKNaAHOCTI, WO BiANOBiAHO 3a-

MWKaIOTbCA Ha Pi3HUX ii piBHAX: 1) BereTaTuMBHI raHrnii;
2) iHTErpaTMBHOKOOPAMHATOPHMIA anapaT ChWHHOIO
MO3KY; 3) aHaNi3aTOPHOKOOPANHATOPHUIA anapaT PisHUX
aHanisaTopis; 4) cucTtema aHanisaTopiB, y TOMY YMCAi I
BeCcTMbynapHui anapart [75, 76]. PopmyBaHHA aganTaLii
¢disionoriyHo nos’sizaHe 3 MOWYKOM MOAE/Ni KOMMeHca-
TOPHOIO MeXaHi3My, HOBITHIX LWAAXIB NiABULLEHHA AOr0
edeKTMBHOCTI. [TOBHOK MipPOHD LEe CTOCYETHCA i BECTU-
OYyNAPHMX HaBaHTaXeHb, KOTPi BiA4irpaloTb BaX/uBy, a
NoAeKyam 1 YinbHy, posib B NAaHYBaHHI TPeHYyBa/IbHOrO
npouecy CopTCMEHIB.

BucHoBKM.

MoOKa3aHo, WO BECb KOMMAEKC HAMBAaXK/IMBILLUX He-
pPBOBUX YTBOPEHb HE3MIHHO NMPUBOAUTLCA B A0 Npwu
3aCTOCYBaHHI BECTUOYNSAPHOrO NoApasHEHHA, NPUYOMY
KOXXHE 3 HUX Hece neBHY YHKLUiO B 3arafibHii iHTe-
rpanbHil A4iANAbHOCTI MO3KY fK LinicHOT cnctemu. Mpoa-
HaNi30BaHi HAABHI pe3ynbTaTh BKa3yTb HA 3HAYHY PO/b
BeCcTMbyNspHOI CUCTEMM B OpraHisaLlyii romeocTaTuuyHmX
npouecis, CYTHICTb AKMX NONATAE Y NPMBEAEHHI 40 B3a-
€MHOI BiZAMOBIAHOCTI BHYTPIWHbLOrO cepefoBuLLa Op-
raHiamy i Moro 6ionoriYyHO aZleKBaTHOrO MPOCTOPOBOTO
NoNOXKeHHs. [loBeAeHO, WO AOCTATHIN piBeHb BECTUOY-
NAPHOI CTIKKOCTI € BaxNMBMM dakTopom y GopMyBaHHi
a[eKBaTHOI aganTaLiiHOI Bignosigi 3 60Ky LeHTpanbHOI
remogMHamikM, NpUYoMy HepBOBA CUCTEMA MpPOABAA-
€TbCA K EAMHE LjiNe BHACNIAOK pedIeKTOPHUX MEXaHi3-
MiB Pi3HOI CKNAAHOCTI, WO BiANOBIAHO 3aMMKAOTbCA Ha
Pi3HUX ii piBHAX.

MepcnekTMBM NOAANBLLUX AOCNIAKEHD.

BinblW rpyHTOBHE BMBYEHHA BECTUOYNAPHO-CEHCOP-
HOrO HaBaHTAXEHHA Ha BereTaTWBHI peaKuii 3pobuTb
6inblWw 3p03yMinMmmn yHKLiOHaNbHI 3B’A3KM BecTUOY-
NAPHOI CUCTEMMU, AKI OXOM/OKOTb HaBaXKAMBILLI HEPBOBI
i eHOOKpUMHHI dopmauii, KoTpi 3abe3neuyoTb KUTTEL-
ANbHICTb OpraHiamy, Wo € 6e3CyMHIBHO aKTyanbHUM B
CNOPTMBHIN AiANbHOCTI i, B pELTi peLwwT, MoKe Bigirpasa-
TW BaXX/IMBY PO/Ib B NNAHYBAHHI TPEHYBA/IbHOTO NpoLecy
CMOPTCMEHIB.
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BNAUB BECTUBYNAPHO-CEHCOPHOIO HABAHTAMXKEHHA HA BETETATUBHI PEAKLIT

MacryxoBa B. A., LLinpaii T. B.

Pestome. B LinicHomy opraHiami BecTMbynsipHUii anapart, Wo iHTerpoBaHuUii HEPBOBOK CUCTEMOIO 3 iHLIMMM Nia-
cMcTeEMaMm B EANHUIA GYHKLOHANbHUIA KOMMIEKC | NOB’A3aHUI Y BUMAALI NepudepruyHOro AaTtimKa 3 30BHiLLHIM ce-
pefoBMLLEM, MOXHA PO3MALATU AK ANHAMIYHY CUCTEMY, ANA AKOI XapaKTEPHO HAKOMUYEHHA | BUTPaYaHHA eHeprii
noApasHuKa i nepexig 3 o4HOro cTaHy B iHWWK Nig BNIMBOM LMPKY/IOKOYOI B Hild ynpasasato4oi iHpopmauii. Mpobne-
Ma BeCcTMbynApHOI CTIMKOCTI NpW NofpasHeHHi BecTMBYNApPHOro aHani3atopa € NpeaMeToM A0CNiAKeHb BaraTbox
HayKoBLiB. B poboTax 3 Teopii Ta ¢isionorii cnopTy, Be/NMKe 3HaYeHHA NPUAINAETLCA BECTUOYNAPHOMY aHani3aTopy B
3abe3neyeHHi CK1agHOKOOPAMHALIMHUX PyXiB i HEA0OLIHIETLCA MOr0 PO/b B LLUKAIYHUX TIOKOMOLLISX Ta MOro BNAMB
Ha eHepreTUYHi MOXNBOCTI BEreTaTMBHOI HEPBOBOI cUCTeEMU. € AaHi NPO Po/b NigBULLEHOT BECTUOYAAPHOT YyTAN-
BOCTI Y pO3BUTKY apTepianbHOI rinepTeHsii. AganTauia opraHiamy Ao pisHUX ymoB nepebyBaHHA TiCHO Nos’s3aHa 3
peakKLiamu cepLeBO-CyANHHOT CUCTEMMU.

Ha paHuii yac okpemi HayKoBi poHOTU MOKa3yoTb BaXK/IMBUI BNAMB iHAMBIAYaNbHUX TUNONOTIYHUX ocobamBoC-
Tel BULIMX BiAAiNiB LEHTPaNbHOI HEPBOBOI cucTeMu. MapasienbHO AOCAIAKYIOTb PO/ib BECTUOYNAPHOIO HaBaHTa-
YKEHHA Ha OYHKLiOHaNbHWI CTaH BereTaTMBHOI HEPBOBOI cMCTEMMU, AK GaKTOpa BNAMBY Ha opraHiam. MokasaHo, wo
[OOCTaTHI piBeHb BECTUBYNAPHOI CTIMKOCTI € BaXXAnMBMM dakTopom y popmMyBaHHI afeKBaTHOI aganTaLiiHoOI Bia-
noBigi 3 6OKy LEeHTPanbHOI reMoANHAMIKK, NMPUYOMY HEPBOBA CMCTEMA MPOABAAETLCA AK EAMHE Line BHACNigoK
pedeKTOPHUX MexaHi3MiB pi3HOI CKNAaAHOCTI, WO BiANOBIAHO 3aMMUKaIOTbCA Ha Pi3HMX ii PiBHAX.

MpoTe ouiHKa BNAMBY BECTUOYNAPHOrO HaBAHTAXKEHHS Y CNOPTCMEHIB i3 Pi3HOI BECTUBYNAPHOI YYTAMBICTIO HA
BereTaTMBHI peakLii Ha AaHWI Yac NoTpebye BUBYEHHS.

Kntouosi cnosa: BeTMbYNApHO-CEHCOPHE HaBaHTaXXEHHA, TOMeOCTaTUYHI NpoLecu, BereTaTMBHI peakLiii, BecTu-
b6ynApHUIA aHani3aTop, cepLeBo-CyAnHHA CMCTEMA, aBTOHOMHA YacTUHa nepudepuyHoi HepBOBOI CUCTEMM.

INFLUENCE OF VESTIBULAR SENSORY LOAD ON VEGETATIVE REACTIONS

Pastukhova V. A., Shirai T. V.

Abstract. In a complete organism, the vestibular apparatus, which is integrated by the nervous system with
other subsystems into a single functional complex and is connected in the form of a peripheral sensor with the
external environment, can be considered as a dynamic system characterized by the accumulation and expenditure
of stimulus energy and the transition from one state to another under the influence of the control information
circulating in it. The problem of vestibular stability during stimulation of the vestibular analyzer is the subject of
research by many scientists. In works on the theory and physiology of sports, great importance is attached to the
vestibular analyzer in providing complex coordination movements and its role in cyclic locomotion and its influence
on the energy capabilities of the autonomic nervous system are underestimated. There is evidence of the role of
increased vestibular sensitivity in the development of arterial hypertension. The adaptation of the body to different
living conditions is closely related to the reactions of the cardiovascular system.

Currently, some scientific works show an important influence of individual typological features of the higher
parts of the central nervous system. In parallel, the role of vestibular load on the functional state of the autonomic
nervous system as a factor influencing the organism is being investigated. It is shown that a sufficient level of
vestibular stability is an important factor in the formation of an adequate adaptive response on the part of central

ISSN 2077-4214. Bicuuk npo6nem Gionorii i meanuunn — 2024 — Bun. 4 (175) / Bulletin of problems in biology and medicine — 2024 - Issue 4 (175) 101



ornaaun NITEPATYPU / LITERATURE REVIEWS

hemodynamics, and the nervous system manifests itself as a single entity due to reflex mechanisms of various
complexity, which are respectively closed at different levels.

However, the assessment of the impact of vestibular load on autonomic responses in athletes with different
vestibular sensitivity currently requires study.

Key words: vestibular sensory load, homeostatic processes, autonomic reactions, vestibular analyzer,
cardiovascular system, autonomic nervous system.
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CONTEXTUAL ANALYSIS OF THE IMPACT OF THE USE OF METAL STRUCTURES FOR
PROSTHETICS ON THE MORPHOLOGICAL AND FUNCTIONAL STATE OF THE ORAL

CAVITY AS AN IMPORTANT MEDICAL AND SOCIAL PROBLEM OF THE PRESENT
Poltava State Medical University (Poltava, Ukraine)
taniaperepelova@gmail.com

The use of metal structures in dentistry remains a widespread and effective approach to restoring the function-
ality of the dentoalveolar system, primarily due to the strength, durability and cost-effectiveness of materials such
as titanium, cobalt-chromium and nickel-chromium alloys. Nevertheless, using metals is associated with several
problems, including the risk of corrosion, allergic reactions, and changes in the oral microbiome that can lead to
dysbiosis, galvanosis, periodontitis, and other complications. These problems are further exacerbated by poor oral
hygiene and social determinants such as economic inequality and limited access to high-quality dental care.

The historical development of metallic materials in dentistry, from the use of gold to modern alloys, emphasizes
the continuous improvement of their biocompatibility. Innovations such as CAD/CAM technology and advances in
materials such as titanium and hypoallergenic alloys have helped to reduce risks and improve prosthetic structures.
Despite these advances, challenges related to denture adaptation, prevention of galvanic reactions, and maintaining
a balanced oral microbiome remain major concerns.

Future research areas are focused on developing new biocompatible materials, minimizing the adverse effects of
metals on oral tissues, and raising public awareness. These efforts aim to reduce the incidence of complications, op-
timize dental practices, and support the implementation of preventive programs that are important for maintaining
patients' overall health.

Key words: metal structures, metal alloys, dentistry, oral cavity, biocompatibility, prosthetics, morphofunctional
state.

Introduction.
The use of metal structures for prosthetics is one of

Connection of the publication with planned re-
search works.

The work is a fragment of the complex initiative
topic of the Department of Prosthetic Dentistry with
Implantology: “Application of the latest technologies
for diagnosis and treatment of functional pathology of
the dentoalveolar system” (state registration number
0121U113817).

the most common methods in modern dental practice,
which allows for the effective restoration of chewing
function, basic aesthetics, and quality of life of patients
[1]. Metal bases, such as titanium, cobalt-chromium,
chromium-nickel, and stainless steel alloys, are widely
used due to their strength, durability, and affordability

102

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguumnnn — 2024 - Bun. 4 (175) / Bulletin of problems in biology and medicine — 2024 - Issue 4 (175)



