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PRINCIPLES OF METABOLITHOTROPIC THERAPY IN PEDIATRIC PRACTICE.
CLINICAL AND PHARMACOLOGICAL CHARACTERISTICS
OF MODERN METABOLITHOTROPIC AGENTS (PART 2)

Abstract

The authors in the article, based on their own research, as well as based on the results of other scientists, presented modern
ideas about the molecular-biochemical mechanisms of antioxidant, anti-ischemic, anti-hypoxic, neuroprotective, cardioprotective,
endothelioprotective action of modern metabolitotropic agents and their dosage forms. The article describes the mechanisms of
action and pharmacological properties of such drugs and special dietary supplements as glutamic acid and its salts, estrogens and
Pphytoestrogens, aspartic acid and its combined preparations, L-arginine, GABA, its derivatives and combinations based on it, D-gluconic
acid and preparations based on it, glycine, glutoredoxin, N-acetylcysteine, tryptophan, methionine, carnosine, nicotinamide, succinic
acid and its salts, bioflavonoids and thiotriazoline. The peculiarities of prescribing these drugs in pediatric practice are described. The
article describes approaches to the development and creation of new metabolitotropic agents.

Key words: anti-ischemic, energizing, neuroprotective, endothelioprotective activity, amino acids, thiotriazoline, estrogens.
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Glutamic acid actively participates in energy, pro-
tein and fat metabolism. With cardiovascular and renal
pathology, stressful situations, its content in the tissues
of the myocardium, liver, and brain decreases. One of
the main aspects of the action of glutamic acid, related
to its detoxification function — the ability to absorb toxic
ammonia in the glutamine synthetase reaction (Zhang et
al., 2022).

If we take into account that in hypoxic conditions,
the content of ammonia in tissues increases, then the
contribution of glutamic acid to the activation of oxi-
dative processes, due to the binding of excess ammo-
nia, becomes clear. Glutamic acid plays a leading role
in transamination reactions. An increase in the activity
of alanine and aspartate aminotransferases under the
influence of glutamic acid in homogenates of the liver
and thyroid gland of healthy rats, as well as in blood se-
rum during hypoxia, is associated with the peculiarities
of acid metabolism, because glutamic acid itself and its
deamination product alpha-ketoglutaric acid play a role
the same important role in metabolism as aminotrans-
ferase. The protective effect of glutamic acid is also due
to its influence on biosynthetic processes in the adrenal
glands. The analysis of experimental and clinical studies
made it possible to conclude that

The antihypoxic effect of glutamic acid is realized
with its influence, first of all, on the level of energy ho-
meostasis and a change in the metabolic properties of
mitochondria. A significant role is played by the trans-
formation of glutamic acid in the regulation of mito-
chondrial energy exchange, since glutamate can serve as
a source of the most energetically active substrate — suc-
cinic acid and trigger oxidative phosphorylation, and on
the other hand, use energy and reducing equivalents in
synthetic reactions (Zhang et al., 2022).

Thus, with hypoxia in organ tissues under the influ-
ence of glutamic acid, the level of ATP is more reliably
normalized; subsequently, the oxidation of the most en-
ergetically efficient substrate of the Krebs cycle — pyru-
vic acid — is activated. The preventive effect of glutamic
acid in conditions of hypoxia is also associated with an
increase in the concentration of a-ketoglutaric acid, with
the subsequent accumulation of oxalic acid in the tissues,
which creates conditions for the involvement of lactate
and other underoxidized products in the Krebs cycle.
Prior administration of glutamic acid, during hypoxia,
prevents the accumulation of lactic and pyruvic acids in
the blood, keeps the glycogen content in the liver and
muscles at a higher level. Glutamic acid is a source of
substrates for a large number of intracellular enzymes,
at the same time, the presence of the substrate protects
mitochondria from death under denaturing influenc-
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es. The introduction of glutamic acid into the body, in
pathological conditions, activates glutamate dehydroge-
nase, malate dehydrogenase; causes a more economical
consumption of carbohydrate, protein and fat substrates
due to an increase in the level of reduced NADP or nor-
malization of the NAD/NADP ratio.

The adaptogenic effect of glutamic acid was estab-
lished in experiments in the simulation of hypoxic and
hemic hypoxia. Thus, in acute hemic hypoxia, the use of
glutamic acid contributed to a change in the oxidative
phosphorylation reaction in the mitochondria of the liv-
er and the cortical layer of the adrenal glands, which is
manifested without the use of the drug in the process of
adaptation to repeated hypoxia. The protective effect of
glutamic acid is realized also on the basis of a change in
blood oxygen saturation and an increase in its consump-
tion by the body. In hemic hypoxia caused by the in-
troduction of methemoglobin-forming agents, glutamic
acid not only inhibits the formation of methemoglobin,
but also significantly improves the respiratory function
of hemoglobin by increasing the degree of its oxygen
saturation. Glutamic acid is also effective in conditions
of other types of hypoxia, which determined the expedi-
ency of including glutamic acid in the complex prepara-
tion Glutamevit, recommended in the conditions of the
highlands, and other multivitamin complexes. The anti-
hypoxic properties of glutamic acid are also due to the
effect on the central and autonomic nervous system: this
is facilitated by the participation of this drug in the syn-
thesis of GABA, acetylcholine, potassium transport. The
antioxidant activity of glutamic acid is associated not
only with participation in the exchange of glutathione,
the intensive transformation of the latter through succin-
ic semialdehyde into beta-oxybutyric acid, lowering the
cholesterol level by correcting the acid-base balance. It
has been established that glutamic acid in doses of 50
mg/kg body weight of dogs enhances reflex responses
arising in preganglionic nerves upon stimulation of the
medulla oblongata and somatic nerves. It is assumed that
its sympathoactivating effect is realized at the level of
the medulla oblongata and spinal cord. At the same time,
glutamic acid in doses of 10—-100 mg/kg does not have a
pronounced effect on the conduction of impulses in the
upper cervical and other ganglia. The unique influence
of glutamic acid on the metabolism of the myocardium
determined the interest in its cardiotropic properties, the
study in terms of anti-ischemic protection (Zhang et al.,
2022). Researches in recent years indicate that glutam-
ic acid supports the contractile function of the hypoxic
and ischemic heart at a higher level and corresponds to
its better recovery during the period of reoxygenation or
reperfusion of the myocardium. At the same time, the
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degree of ATP and acid phosphatase degradation during
ischemia and hypoxia decreases, glutamate and aspartate
deficiency in the myocardium is eliminated, glutamate
and asparaginate formation is activated. Exogenous glu-
tamic acid and products of its transamination enhance
the anaerobic formation of ATP in mitochondria asso-
ciated with the synthesis of succinate, thereby reducing
the degree of myocardial contracture.

The stimulating effect of glutamic acid salts in hemic
hypoxia, cardiovascular insufficiency of the hemody-
namic type and glycoside intoxication on the content
of adenyl nucleotides, creatine phosphate, nicotinamide
coenzymes, activity of creatine phosphokinase, malate
and lactate dehydrogenase in the rat myocardium was
shown. The effect of glutamic acid on the cardio- and
hemodynamics of dogs, as well as the mediators of
the sympathetic nervous system involved in vascular
regulation, was studied. Intravenous administration
of glutamic acid (20-500 mg/kg) increases the stroke
and minute volume of blood, increases the work of the
left ventricle, and activates the sympathetic nervous
system. The beneficial effect of glutamic acid on the
cardiovascular system, the normalization of the heart
rhythm in acute coronary insufficiency, was noted in
an experiment on young and old animals, in particular,
when potassium glutamate is administered. Intravenous
administration of glutamates causes a significant stim-
ulation of the collateral coronary blood supply of the
ischemic myocardium, both due to the improvement of
the blood supply and due to the activation of the en-
ergy metabolism of the transport of mono- and diva-
lent cations. The compounds of calcium with glutam-
ic acid were obtained and the synthesis of anesthesin
glutamate for conduction and infiltration anesthesia was
carried out. Calcium-magnesium salt of glutamic acid
is recommended for the treatment of neuropsychiatric
diseases and normalization of peripheral blood param-
eters. Methylorotate glutamate showed pronounced
anti-inflammatory and regenerating effects. Double
glutamates of the chelate type (disodium monocobalt
glutamate) are erythropoiesis stimulators. Loglutam-1
and loglutam-2 glutamic acid preparations showed an
antitumor effect.

The proposed mixture of potassium and magnesium
glutamates was effective in arrhythmias complicating
experimental myocardial infarction. This drug reduces
the development of necrotic changes in the heart of rats
when doses of isadrin are administered in toxic doses,
although it has not been used in conditions of coronary
insufficiency and ammonia intoxication. Biometals pro-
mote better absorption and transport of glutamate, as
well as interaction with receptors.
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The analysis of the literature showed that it is the
combination of glutamic acid with other biometals that
is of interest for further in-depth study. The low toxic-
ity of glutamic acid salts (calcium glutamate, magne-
sium glutamate), their ability to form complexes with
strophantin, digoxin and other biometals allow the emer-
gence of new grounds for the use of glutamic acid and
the creation of new highly effective drugs based on it.

In the 1990s, effective derivatives of glutamic acid
were created, some of which entered the arsenal of med-
icines in the CIS countries. A derivative of glutamic
acid — glutapyrone has anti-epileptic properties due to
normalization of GABA-ergic processes and inhibition
of oxidative stress. Glutamic acid decarboxylases have
been proposed for the treatment of diabetes. Nooglu-
tyl-N-15-oxynicotinoyl-L-glutamic acid combines tran-
quilizing and nootropic properties and is superior to pi-
racetam in anti-anemic and anti-hypoxic properties.

The drug glutargin was developed on the basis of ar-
ginine and glutamic acid. Glutamic acid is used in the
treatment of perinatal lesions of the central nervous sys-
tem in order to improve brain metabolism (Shabalov &
Tsvelev, 2004). Eltacin (L-glutamic acid + L-cystine) is
taken 0.1 x 2 times a day sublingually between meals —a
course of at least 2—4 weeks.

Estrogens. Recently, the mechanisms of the neuro-
protective effect of estrogens have attracted the interest
of clinicians, pharmacologists and physiologists. The
largest class of sex steroids are estrogens. They secrete
natural estrogens, synthetic estrogens, phytoestrogens
and xenoestrogens. Natural estrogens are represented
by such compounds as estrone, estradiol, estriol, which
are present in humans and animals, and provide a whole
range of physiological effects. Synthetic estrogens are
artificially created compounds, mainly pharmaceuticals,
with the aim of imitating the physiological action of
hormones in case of their lack in the body or the need
for excessive, predominant action. Phytoestrogens are
chemical substances isolated from plants (isoflavones,
umestanes, lignans) that have estrogen-like activity due
to their structural similarity to human estrogens and
have an affinity for beta-estrogen receptors. Phytoestro-
gens are found in many foods and plants, such as beans,
grains, nuts, fruits, red clover, soybeans, and cimitsifuga.
It is known that the root of cimitsifuga contains fractions
capable of binding to estrogen receptors and inhibiting
the cyclic release of luteinizing hormone in a negative
feedback manner. Cimicifuga root extract causes the ex-
pression of estrogen receptors in the preoptic nucleus of
the hypothalamus, while not affecting the uterus. Phy-
toestrogens are considered natural selective modulators
of estrogen receptors, acting as estrogen agonists on the
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cardiovascular system, bones, brain and as antiestrogens
on the mammary gland and uterus. It is widely known
that the direct effect of estrogens on organs and tissues is
provided by a receptor-mediated way. Currently, various
estrogen receptors (ER-0, ER-B), which are localized
in various organs and tissues. Thus, ER-a is localized
mainly in the ovaries, uterus, liver, kidneys, adrenal
gland, macrophages, CD8-T-lymphocytes (suppressors),
ventromedial and arcuate nuclei of the hypothalamus.
ER-B — in the supraoptic and paraventricular nuclei of
the hypothalamus, the hippocampus in the area of the
CA1l and SAZ fields, the dentate gyrus, the neocortex,
the basal nuclei, the olfactory bulbs, the nucleus of the
bed of the terminal strip, the seam of the midbrain, the
cerebellum, as well as in the lungs, intestines, and the
urinary bladder, lymphoid tissue, fatty tissue. The local-
ization of a large number of B-estrogen receptors in the
brain indicates their significant role in the functioning of
nerve cells and, as a result, the implementation of higher
brain functions and the regulation of the vital activity
of the entire organism, which determines the search for
promising neuroprotectors among p-estrogen receptor
modulators. Early experimental works of both domestic
and foreign authors showed that estrogens exhibit neu-
roprotective activity in various pathologies of the central
nervous system. It is known that a drug such as tamox-
ifen exhibits agonist/antagonist activity in a dose-de-
pendent manner against a-ER and B-ER. It is known that
a drug such as tamoxifen exhibits agonist/antagonist
activity in a dose-dependent manner against a-ER and
B-ER. In the course of experimental studies, it was es-
tablished that the addition of an excess of glutamate (100
puM) tamoxifen in concentrations of 0.1 uM and 10 pM
to a suspension of isolated neurons led to a significant
decrease in the number of cells with signs of necrosis.
Increasing the concentration in the tamoxifen suspen-
sion to 100 uM (Belenichev et al., 2014). The mecha-
nism of action of tamoxifen in vitro studies is explained,
in our opinion, in the limitation of transmitter autocoido-
sis due to increased affinity of GABA receptors. This is
also confirmed by the studies of foreign authors, which
suggest the dominance of the excitotoxic line of action
of estrogens on the secretion of glutamate and the func-
tioning of glutamate receptors in the neuroprotective
mechanism. In particular, reducing hyperexcitability due
to increased affinity of GABA receptors. In addition, es-
trogens reduce the manifestations of neuroinflammation
by reducing the level of glutamate, which, in turn, is able
to activate the transcription factor NF-kappaB, which is
responsible for increasing the synthesis of pro-inflam-
matory cytokines. There are direct experimental data —
estrogens prevent cell death in glial and neuron cultures
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caused by glutamine receptor agonists and LPS neuro-
toxins (toxins of gram-positive bacteria). Estrogen re-
ceptor modulators (only 17f-estradiol, 17a-estradiol
does not work) interrupt LPS signal transduction from
the plasma membrane to intracellular effectors and the
cytoskeleton, and the estrogen receptor ER-o. mediates
the inhibition of nuclear translocation of the pro-inflam-
matory cytokine transcription factor NF-«B (Belenichev
et al., 2014). The ability of tamoxifen and its metabo-
lite to inhibit the neurotoxic system of glutamate and to
exert a neuroprotective effect in f-amyloid amnesia is
known. The study evaluated morphological changes in
the neurons of the cortex, hippocampus, and forebrain,
which are involved in the formation of cognitive status.
It is shown that tamoxifen and 4-hydroxytamoxifen do
not enhance glutamate-induced increase in intracellular
calcium content and activation of NMDA receptors. In
addition, tamoxifen and 4-hydroxytamoxifen blocked
17pB-estradiol-induced glutamate-dependent increase in
intracellular calcium concentration. At the same time,
in culture media of hippocampal neurons, tamoxifen in-
creased the expression of anti-apoptotic protein Bcl-2,
which indicates the neuroprotective effect of the drug.
So, tamoxifen and 4-hydroxytamoxifen partially ex-
hibit the properties of ER agonists in the brain, and in
the presence of 17 B-estradiol (“pure” ER agonist) they
act as competitive ER antagonists. It is shown that the
neuroprotective effect of SERMs is realized due to their
positive effect on the endogenous cytoprotection factors
of HSP and HIF-proteins (Belenichev et al., 2014). In
our opinion, the ability of tamoxifen citrate to increase
the content of Hsp 70 proteins in conditions of cerebral
ischemia is due to its genomic and extragenomic ef-
fects. Our previous works, which are consistent with a
number of experimental works of foreign researchers,
have shown the ability of estrogens and SERMs to mod-
ulate the expression of global transcription factors re-
sponsible for the synthesis of Hsp proteins. In addition,
SERM activation of B-estrogen receptors in the brain
causes detachment from the last Hsp70-proteins, which
ensures the entry of these proteins into the cell and the
implementation of their biological function. The mech-
anism of this interaction is related to the role of Hsp 70
in maintaining the inactive state of estrogen receptors,
not related to estrogens (Belenichev et al., 2014). Estro-
gens and their analogs reduce dystrophic processes in
the placenta, improve its vascularization, and normalize
utero-placental blood circulation. The following drugs
are used: estradiol dipropionate — for the prevention and
treatment of hypoxia, 20.000 units (2 ml of 0.1% oil
solution) are administered intramuscularly every day for
15 days; folliculin — 5000 units intramuscularly every
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day for 15 days; wSigetin, a synthetic estrogen-like
drug, is administered intramuscularly to improve the vi-
tal activity of the fetus (2—4 ml of a 1% solution) or in
the form of intravenous infusions of 20 ml of a 1% solu-
tion in 400 ml of 5% glucose. The course of treatment is
10 days. Sigetin improves the transport function of the
placenta, increasing the permeability of placental ves-
sels, has a selective antispasmodic effect on the vessels
of the uterus, without affecting the general hemodynam-
ics. However, the stimulating effect of the drug on the
myometrium limits its use in premature pregnancy.
Aspartic acid has a positive effect on collateral coro-
nary blood circulation in ischemic organs. The protective
effect of aspartate in ischemia is associated with its rapid
inclusion in tissue metabolism. Pronounced anti-amnes-
tic effect is characteristic of drugs containing glutamic,
aspartic, and methionine acids in various combinations
with nicotinic acid. Prescribing a substrate-coenzyme
complex for myocardial hypoxia, which includes prepa-
rations of individual amino acids — aspartic (panangin)
and glutamic, as well as pyridoxal phosphate, led to the
activation of the “malate shunt”, a significant accelera-
tion of the rate of elimination of ischemic damage indi-
cators in acute ischemia of organs and tissues (Werner
et al., 2022). The specificity of the neurotropic effect of
aspartic acid is explained by the fact that enzyme sys-
tems for their synthesis and systems that ensure their
release into the synaptic cleft under the action of certain
stimuli are located in the synaptic endings. There are
specific binding sites for the L-aspartic acid molecule
on the postsynaptic membrane, as a result of interaction
with which a physiological response occurs. There is a
system of reuptake of these compounds that regulates
their concentration in the synaptic cleft. Aspartic acid
is included in composites for the correction of extrapy-
ramidal insufficiency (Vitamixt-R, Aminocomposite-R,
Aldarin, Aminopurinol). These composites contain a set
of amino acids in different ratios: glutamine, aspartic
acid, leucine, isoleucine, cystine and cysteine, etc. There
are also other composites (Aminoven-R, Prove-R, Cere-
bron, Cevit), containing a set of amino acids in different
ratios: a-alanine, glycine, glutamine, aspartic acid asso-
ciated with magnesium, squalene, etc. Thus, the com-
posite drug Prove-R contains a mixture of amino acids:
glutamine, aspartic acid, B-alanine, glycine. It increases
the content of inhibitory neurotransmitters, stimulates
energy metabolism, neutralizes toxic metabolic prod-
ucts, is widely used in neonatology for the treatment of
perinatal encephalopathies. The daily dose is from 100
to 300 mg. Clinical application of composites — treat-
ment of perinatal lesions of the central nervous system.
Prove-R amino acid composite was used in the treatment
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of full-term children (40 weeks of gestation) with peri-
natal damage to the central nervous system. All children
were admitted to the neonatal pathology department
from the neonatal center at 2—3 weeks of life immediate-
ly after the completion of the complex of resuscitation
measures. The age of the children of both groups, if they
were included in the study, was comparable. The criteria
for inclusion in the main and control groups were: an
Apgar score of less than 5 points in the first minute after
birth, ultrasound signs of hypoxic-ischemic damage to
the brain in the absence of gross malformations (cysts of
vascular plexuses, periventricular increase in echo den-
sity, periventricular cysts). Treatment was carried out in
courses of 10 days with a 5-day break. The daily dose of
Provita-R was 3 capsules (300 mg). The contents of the
capsule were dissolved in water at room temperature and
given to children three times a day before meals.
Arginine belongs to semi-substituted amino acids, it
was first identified in 1886. In 1987, a group of English
scientists led by Dr. Moncada showed that the endothe-
lium-relaxing factor is nitric oxide. It is known that ni-
tric oxide is the main compound in the regulation of vas-
cular tone, microcirculation and other vital processes.
The main source of nitric oxide is L-arginine (Shiraseb
etal., 2021). Synthesis of NO occurs under the influence
of three forms of NO synthetase (NOS): two constitu-
tional-endothelialOh (eNOS) and neuronal (nNOS) and
one induced (iNOS). The cycle of nitric oxide synthesis,
catalyzed by NO synthetase, occurs within one iron-con-
taining hemthiol center and includes a series of succes-
sive stages of arginine conversion, as a result of which,
in addition to nitric oxide, citrullene is also formed.
N-hydroxy-L-arginine is an intermediate primary prod-
uct in the transformation of L-arginine under the influ-
ence of NO-synthetase. Next, N-hydroxy-L-arginine
continues to be metabolized under the influence of su-
peroxidants, generating nitric oxide. During the enzy-
matic oxidation of arginine by NO-synthase, the oxidiz-
ing agent is molecular oxygen. The intensity of the
enzymatic synthesis of nitric oxide decreases with a de-
crease in blood oxygen saturation. It is believed that
L-arginine binds to the protein globule near the iron-con-
taining heme-thiol center and remains coordinated in
this position until the formation of NO. The process
takes place with the participation of NADP H and oxy-
gen. During the complex oxidation reaction, catalyzed
by the enzyme NO synthase, the enzyme attaches molec-
ular oxygen to the terminal nitrogen atom in the guani-
dine group of L-arginine. The release of eNOS from the
plasma membrane, the oxidation of L-arginine, and the
synthesis of NO increase under the influence of recep-
tor-dependent (acetylcholine, bradykinin, serotonin,
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thrombin, ADP, glutamate, substance P) agonists that
increase the concentration of calcium in the endotheli-
um, but can decrease under the influence of receptor-in-
dependent calmodulin antagonists (trifluoropyrazine,
calmidazole), hemoglobin, methemoglobin, alkyl and
nitro derivatives of arginine (Belenichev et al.,
2009-2019). The vasodilating effect of L-arginine, me-
diated by NO and, due to the ability of the latter to acti-
vate soluble guanylate cyclase and cGMP-dependent
protein kinases, to reduce the interaction of calcium with
the troponin-tropomyosin complex, plays a very impor-
tant role in maintaining vascular tone, blood pressure,
cardio and systemic hemodynamics. At the same time,
the effect of other endothelium-dependent dilators (ace-
tylcholine, bradykinin, histamine) is enhanced and in-
hibited by vasoconstrictors (angiotensin II, thrombox-
ane A2), including the formation of endothelin — 1
release of norepinephrine by sympathetic nerve endings,
the synthesis of endothelial growth factor, angiogenesis,
inhibited proliferation, migration non-striated muscle
cells, extracellular matrix synthesis. Manifestations of
antioxidant, hypolipidemic, antithrombogenic, antiag-
gregant effects of NO are also possible, in addition, ni-
tric oxide is involved in the regulation of breathing. In
view of the data presented above, it is clear that the lack
of NO leads to a violation not only of vascular tone, an
increase in blood pressure. Later, it was established that
the endothelium plays an important role not only in the
regulation of tone, but also in growth processes, in the
processes of leukocyte adhesion in the balance of profi-
brinolytic and prothrombogenic activity, and the main
role is played by nitric oxide. Therefore, it is believed
that the violation of NO bioavailability plays a key role
in the dysfunction of the epithelium under the influence
of risk factors, as a result of suppression of the expres-
sion/inactivation of endothelial NO synthetase (the en-
zyme responsible for the synthesis of NO from arginine)
and a decrease in the synthesis of the NO precursor —
L-arginine, a decrease in the density of receptors on the
surface of endothelial cells, the irritation of which leads
to the formation of NO; increasing the degradation of
NO. Therefore, there are two main ways of increasing
NO synthesis: increasing the concentration of L-arginine
in the cell and increasing the expression of eNOS. Now
there is a sufficient number of experimental and clinical
works that confirm the feasibility of using L-arginine in
diseases whose development is accompanied by a defi-
ciency of NO. Thus, administration of L-arginine to ex-
perimental pulmonary hypertension in newborn prema-
ture rats increased the content of nitric oxide in the lungs
and respiratory function. The drug has an antioxidant
effect, but does not have a therapeutic effect after embo-
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lization, which was associated with the formation of per-
oxynitrite. L-arginine preparations not only have a posi-
tive effect on the course of hypoxia, but also contribute
to the improvement of metabolic processes in brain tis-
sue: causing a decrease in the content of products of ox-
idative protein modification and an increase in antioxi-
dant protection systems and energy supply of
mitochondria against the background of an increase in
the level of nitrite anion in the brain. Arginine has anti-
toxic properties, which were associated with its physic-
ochemical properties. Pronounced cationic properties of
the guanidine group, prone to the complex formation of
protons and the formation of seams with aldehydes, de-
termined the influence on the processes of lipid peroxi-
dation. In addition, arginine acts as the main supplier of
urea, which is a free radical trap that are prone to the
complex formation of protons and the formation of
seams with aldehydes, determined the influence on the
processes of lipid peroxidation. In addition, arginine acts
as the main supplier of urea, which is a free radical trap
that are prone to the complex formation of protons and
the formation of seams with aldehydes, determined the
influence on the processes of lipid peroxidation. In addi-
tion, arginine acts as the main supplier of urea, which is
a free radical trap (Shiraseb et al., 2021). It should be
noted the unidirectional effect of L-arginine and its de-
rivative glutargin on the manifestations of hypoxia
caused by keeping animals in a closed space and hemic
hypoxia caused by gas. With these pathologies, the syn-
thesis of nitric oxide in the liver decreased, the level of
lipoperoxidation processes increased, and the activity of
antioxidant and mitochondrial enzymes was suppressed.
The curative and preventive effect of L-arginine and glu-
targan on the pathogenetic manifestations of hypoxic
and hemic hypoxia was characterized by an increase in
the level of nitric oxide synthesis, a decrease in the pro-
cesses of lipid peroxidation, restoration of the function
of the system of antioxidant protection and energy sup-
ply of mitochondria in the liver. With circulatory and
hemic hypoxia, it was established that L-arginine signif-
icantly affects the synthesis of nitric oxide, processes of
oxidative stress and antioxidant protection of brain mito-
chondria. Administration of L-arginine before the begin-
ning of the reperfusion period contributed to the reduc-
tion of disturbances in the pro-oxidant-antioxidant state
and normalized the activity of alanine and aspartate ami-
notransferases. The mechanism of this effect could be
caused by the interaction of NO with oxygen forms gen-
erated during reperfusion, the main effect was the elimi-
nation of radicals, reduction of the cytotoxicity of the
superoxide radical. L-arginine prevented the exhaustion
of the body’s antioxidant potential, which had a stabiliz-

Ne 4, 2022 11 ==




MeguumHa

ing effect on the membrane, limiting the penetration of
free oxygen radicals into the hydrophobic layer. A direct
protective effect of NO on the liver is possible, associat-
ed with suppression of the activity of Kupffer cells dur-
ing reperfusion. Under the influence of endogenously
formed NO, the conditions of microcirculation in the
body improved in the post-ischemic period. Vasodilata-
tion eliminated the adverse consequences of the phe-
nomenon of lack of repeated improvement of blood cir-
culation in the body. Nitric oxide can regulate oxygen
consumption by cells and is involved in optimizing the
metabolism of hepatocyte mitochondria in the reperfu-
sion period, that is, the obtained facts indicated the im-
portant role of NO in the mechanism of the protective
effect of L-arginine on the liver during the reperfusion
system. The bactericidal effect of L-arginine was associ-
ated with the metabolism of the drug, which is metabo-
lized separately from other acids contained in the wound.
The conversion of L-arginine occurs both under the in-
fluence of NO-synthase (inducible and endothelial) and
contributes to the transformation of L-arginine into
L-citrullene. NO is synthesized with the participation of
NO-synthase, has bactericidal and antitumor properties.
When interacting with L-arginase, urea and L-proline
can be formed, which is a substrate for the synthesis of
collagen in tissues and polyamines (putrescine, sperme-
cine, spermine). The latter play an important role in
growth regulation, differentiation, DNA and RNA syn-
thesis, which is necessary for tissue regeneration. Dam-
age to peripheral nerves in neuropathic pain syndrome,
as well as the inflammatory process in the joints in adju-
vant arthritis, leads to sensitization of primary nocicep-
tive effects and hyperactivation of central neurons of the
pain sensitivity system. L-arginine plays a dual role in
nociceptive brain processes, due to the formation of NO
by means of NO-synthase, so it is possible with the in-
volvement of NO in nociceptive reactions in the CNS
and in the periphery. It is known that excitatory amino
acids play a significant role in the hyperactivation of the
central nervous system, due to the effect on NMDA re-
ceptors, but the latter can activate NO with increased
production. At the same time, L-arginine is also a pre-
cursor of kyotrophin — an opioid dipeptide, which in-
creases the release of metenkephalin in the spinal cord
and brain, the latter has an antinociceptive effect in the
brain and spinal cord. Thus, L-arginine had a preventive
effect upon injury and transection of the sciatic nerve
and the development of neuropathic pain syndrome in
rats. Administration of L-arginine, against the back-
ground of a model neuropathic pain syndrome, reduced
the degree of autotomy development. L-arginine had a
beneficial effect on the course of ischemic damage in
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brain tissue, because NO in the nervous system plays the
role of a mediator, modulator of nervous processes, par-
ticipates in the regulation of immune protection of the
brain, regulation of cerebral blood circulation in inflam-
matory traumatic and tumor diseases. Arginine improved
cerebral blood circulation, although it did not reduce the
ischemic zone. Arginine is not only a precursor of NO, it
has an inhibitory effect on the development of athero-
sclerosis, blocking the activation and adhesion of leuko-
cytes to the endothelium and the adhesion of platelets,
the synthesis of adhesion proteins VCAM-1. The MCP-
1 marker has an antiradical, antioxidant effect, inhibiting
the synthesis of endothelin-1, preventing excessive ac-
cumulation of the extracellular matrix. The appointment
of arginine to pregnant women with clinical and labora-
tory manifestations preventing excessive accumulation
of extracellular matrix. The appointment of arginine to
pregnant women with clinical and laboratory manifesta-
tions preventing excessive accumulation of extracellular
matrix. The appointment of arginine to pregnant women
with clinical and laboratory manifestation hypertensive
disorders mild and moderate severity 1 g orally 3 times
a day for 10 days. Proposed method of treatment hyper-
tensive disorders in pregnant women with the use of ar-
ginine, it is possible to achieve normalization of the ox-
ygen transport function of blood by inducing glycolysis
and metabolic transformation of erythrocytes, which is
accompanied by a decrease in their average volume, he-
matocrit and, accordingly, blood viscosity. As a result of
these changes, fetoplacental hemodynamics is restored
and, as a result, perinatal outcomes for fetuses and new-
borns improve (Abramchenko et al., 2011). The com-
bined use of L-arginine and thiotriazoline is of interest.
The pharmacological effect of the drug is due to a posi-
tive effect on the synthesis, transport and bioavailability
of NO and the physiological functions of this molecular
messenger. NO is an unstable, short-lived radical, and
mechanisms such as the formation of stable S-nitrosol
complexes with thio-containing low molecular weight
compounds are provided for its stabilization and further
transportation. In conditions of deficiency of thiol com-
pounds (oxidative stress, ischemia, intoxication, hyper-
tensive disease, etc.), NO transport is disturbed, because
it is attacked by ROS such as superoxide radical and hy-
droxyl radical with transformation into a cytotoxic prod-
uct — peroxynitrite. The drug increases the level of re-
duced thiols, in particular glutathione, with the help of
activation of glutathione reductase and direct reduction
of the oxidized thiol group. In addition, due to its antiox-
idant properties, the drug prevents the oxidative modifi-
cation of NO by oxygen radicals. The drug is capable of
acting as a NO transport molecule, forming nitrosothi-
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ols. The drug also has a direct stimulating effect on NO
synthase activity and NO production. Therefore, the
combined drug has the unique properties of providing a
protective effect in relation to the synthesis and transport
of NO, its bioavailability, which is the basis of the mech-
anisms of cardio- and fetoprotection, has a uterolytic,
antioxidant, membrane-stabilizing, angioprotective,
hepatoprotective, anti-inflammatory and immunomodu-
latory effect. The combined drug exhibits pronounced
cardioprotective and hepatoprotective properties due to
the reduction of the destructive action of free radicals
and the activation of the antioxidant system — superox-
ide dismutase and the glutathione link of the thiol-di-
sulfide balance (glutathione, glutathione reductase, glu-
tathioperoxidase). In addition, the combined drug has a
cardioprotective and hepatoprotective effect due to the
intensification of mitochondrial-cytosolic energy shunts,
an increase in the level of ATP, an increase in the expres-
sion of nuclear transcription factors, anti-apoptotic pro-
teins bcl-2, inhibition of apoptosis and necrosis. The
drug improves blood supply to the heart, liver, preg-
nant uterus and fetus due to its endothelioprotective
properties. The combined drug has a hypocholester-
olemic effect. By suppressing the expression of pro-in-
flammatory cytokines IL-1b, it has an anti-inflammato-
ry effect. The drug increases cellular and humoral
immunity, increases the expression of interferons.
Pharmacological properties NO-mimetic, vasodilating,
uterolytic, cardioprotective, hepatoprotective, anabol-
ic, energizing, antioxidant (Belenichev & Bila, 2017).
There are data on the clinical effectiveness of the com-
bined use of thiotriazoline and arginine. The duration
of therapy is from 6 days to 3 months. 120 pregnant
patients were examined. 44 with a threat of miscarriage
and with delayed fetal growth against the background
of standard therapy received a combination of thiotri-
azoline and arginine drugs (Tivortin). 46 pregnant
women with a threat of miscarriage and fetal growth
retardation — only standard therapy. And 30 pregnant
women were without pathology and served as controls.
The duration of therapy is 14 days. It was established
that the inclusion of a combination of thiotriazoline
and arginine in complex therapy reduced the risk of pre-
mature birth by 14.6%, as well as the risk of childbirth
complications by 22%. All newborns whose mothers re-
ceived combinations of thiotriazoline and arginine drugs
did not differ from newborns on the Apgar scale and an-
thropometric indicators born from mothers of the control
group. In the group of pregnant women with a threat of
miscarriage and with fetal growth retardation, who re-
ceived only standard therapy of newborns, had a signifi-
cantly lower body weight (by 800 g) and a lower Apgar
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score (7.8 vs. 8.6 in the control group and in the group
with thiotriazoline and arginine).

Gamma-aminobutyric acid was first synthesized in
1883, and only 67 years later in two independent labo-
ratories it was established that it is found in large quan-
tities in the brain. Even later, its biological role was de-
termined. It has been established that GABA is the main
inhibitory mediator in the nervous system. As a result of
the study of the physiological properties of GABA and
its metabolites, a wide range of its biological activity
was established, in particular its participation in the reg-
ulation of blood circulation. Interest in GABA increased
significantly when the receptors for which it is a ligand
were discovered, as well as the involvement of the GA-
BA-receptor complex in the action of many drugs that
affect the functions of the central nervous system (CNS)
(Bakhramov & Niyazov, 2022).

Ischemic and reperfusion lesions play a significant
role in the structure of cerebral circulation disorders. It
is known that in an ischemic stroke, the necrotic area of
the brain is limited to a zone with a sharply reduced level
of'blood flow, which was called the penumbra. This zone
is a potential target for pharmacological effects, because
by affecting it is possible to limit the area of necrosis,
restore blood flow and cell functioning.

In recent years, when discussing issues of brain pro-
tection, the term neuroprotection is used, which means
the influence on a complex cascade of biochemical reac-
tions that take place in the ischemic area. Considerable
attention is paid to the role of excitatory neurotransmitter
amino acids in the pathogenesis of ischemic and reper-
fusion lesions. This contributed to establishing the neu-
rotoxic role of glutamic acid and increasing its level in
ischemia. It was established the fact that, by influencing
the so-called NMDA-receptors, glutamate promotes the
activation of the influx of calcium into the cell, which
contributes to its damage. Studies have established that
GABA receptors and NMDA receptors in conditions of
ischemia have an antagonistic effect on metabolic pro-
cesses, which justify the use of GABA — active substanc-
es as antagonists of NMDA receptors and, accordingly,
as neuroprotectors. Except this, GABA-mimetics active-
ly influence the regulation of brain vascular tone, ensur-
ing adequate perfusion. Back in the mid-60s of the 20th
century, S.A. Mirzoyan and V.P. Hakobyan established
the ability of GABA to increase blood circulation in the
vessels of the brain, which is accompanied by a decrease
in the tone of arteries and arterioles and almost no effect
on venous tone, which is extremely important, since the
outflow from the skull cavity does not worsen and does
not increase brain edema. Receptors for GABA were de-
tected in brain vessels, unlike extracranial vessels. Exog-
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enous administration of GABA improves the functional
state of neurons, although it is known that the blood-
brain barrier for GABA is almost impenetrable. Only
about 2% of GABA can penetrate the brain tissue. How-
ever, in ischemic, toxic, inflammatory processes, which
are accompanied by an increase in the permeability of
the blood-brain barrier, the level of exogenously admin-
istered GABA can significantly increase, although this is
of an individual nature. The researchers explain the low
permeability of GABA to the brain by the fact that, as
a chemical compound, GABA is a non-polar molecule
(zwitterion), which makes it lipophobic, that is, insoluble
in lipids, which the blood-brain barrier is rich in.

Therefore, attempts were made to synthesize its de-
rivatives, which would be able to penetrate through the
BBB. Indeed, the condensation of GABA with nicotin-
ic acid (picamilon) led to almost complete penetration
of the molecule through the blood-brain barrier. Under
the influence of picamilon, cerebral blood circulation
improves, vasospasm in response to stress is inhibited.
However, the interaction of picamilon with GABA re-
ceptors is lower than with GABA itself, which deter-
mines its effect mainly on blood circulation. In addition,
the heterogeneity of GABA receptors was established.
They are divided into A and B subtypes. It is the acti-
vation of type A GABA receptors that is accompanied
by a neuroprotective effect. There is a modulation of the
ClI current, which is accompanied by hyperpolarization
of the membranes and voltage-dependent restriction of
the influx of calcium ions into the cell. The neuropro-
tective action of piracetam is associated with the effect
on GABA A receptors since the blockade of these re-
ceptors by bicuculline reduces its positive effect. Thus,
the basis of the implementation of neuroprotection is
the activation of GABA A receptors. For this, drugs that
could freely penetrate through the blood-brain barrier
are needed.

In the literature, there are reports that the level of
GABA increases with ischemic brain damage (Bakh-
ramov & Niyazov, 2022). This phenomenon is asso-
ciated with the activation of GABA synthesis through
Robert’s shunt and inhibition of GABA A-dehydroge-
nase gene expression, which is homeostatic for brain
cells, that is, in the process of evolution, nature devel-
oped a self-defense mechanism against stress. Howev-
er, perhaps this is a species-specific phenomenon, since
A. Green et al. (1994) did not find an increase in the
synthesis of GABA in the brain tissue during occlusion
of the carotid arteries. The authors conclude that brain
ischemia does not enhance GABA ergic transmission.
Although the selective agonist of GABA A-receptors
muscimol shows a pronounced neuroprotective effect in
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the model of total (occlusion of carotid arteries), focal
(method of microspheres and photochemical) models,
but due to pronounced systemic toxicity, it is not used as
a therapeutic agent. Therefore, despite the weak perme-
ability of GABA through the BBB, it remains relevant
as a treatment for disorders of cerebral circulation. As
a medicine, GABA is used under the names aminalon,
hamalon, GABA and is used in doses of 3—4 g per day.
When using exogenous GABA in patients with cerebro-
vascular pathology, the neurological status improves, the
manifestations of autonomic dysfunction decrease, and
cognitive functions normalize. GABA is widely used in
children’s neurological practice because it does not ex-
hibit toxic effects.

In the developing brain, GABA plays an important
role in regulating the proliferation of neural progenitor
cells, the migration and differentiation of new cells, the
elongation of neurons, and the formation of synapses.
By stimulating the production of somatotropic hor-
mone, it regulates the growth and development of the
child (Fine et al., 2014; Ben-Ari et al., 2012). As a med-
icine, GABA is used to treat some vascular diseases of
the brain and belongs to nootropic drugs. GABA is not
used for the treatment of pathological conditions and
neuropsychiatric diseases caused by perinatal pathology,
since its properties of preventing the death of GABA-er-
gic neurons in conditions of acute perinatal hypoxia are
also unknown.

The most well-known GABA derivatives are 4-ami-
no-3-(4-chlorophenyl) butanoic acid, the active sub-
stance of the drug baclofen, and 4-amino-3-phenylbuta-
noic acid hydrochloride, the active substance of the drug
phenibut (noofen). Baclofen belongs to muscle relaxants,
has a number of significant disadvantages, in particular,
contraindications for atherosclerosis of cerebral vessels,
cerebrovascular insufficiency, etc. Phenibut is a nootrop-
ic drug. Other properties of phenibut are also described.
For example, it has a uterodepressant effect. Hypoxia
during the neonatal period of development is one of the
main causes of perinatal brain pathology in newborns,
which often leads to infant mortality and disability in
later ontogenesis. Obtained data on the neuroprotective
and anti-ischemic effect of phenibut. In addition to the
cerebral effects of GABA, attempts to use this amino
acid in cardiovascular pathology deserve attention, as
its cardioprotective properties have been established.
In the development of disorders of the functioning of
the cardiovascular system, the central component is of
great importance. It has been established that stressors
can contribute to the appearance of arrhythmias in prac-
tically healthy people and in people with functional dis-
orders, and the use of GABA mimetic drugs contributes
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to the normalization of the function of the cardiovascu-
lar system. Shown that the activation of stress-limiting
systems prevents the violation of the contractility of the
myocardium and its electrical stability. Intracisternal ad-
ministration of GABA — a muscimol mimetic increases
the threshold for the development of arrhythmias, which
are provoked by stimulation of the hypothalamic area,
and blockers of these receptors, on the contrary, contrib-
ute to the development of arrhythmias. It is believed that
the antihypoxic effect of oxybutyrate is not related to the
effect on GABA receptors, but to the metabolic effect on
mitochondria, since the transformation of GABA in the
body goes through the stage of succinic semialdehyde
(a structural analogue of oxybutyrate) — Robert’s shunt.
It is known that succinic acid in conditions of ischemia/
reperfusion is able to “monopolize” the respiratory chain
of mitochondria without requiring oxygen (in conditions
of its deficiency) for oxidation. Even more pronounced
therapeutic effect in lithium oxybutyrate, the effects of
normobaric hypoxia in rats on the 2nd day of life (a mod-
el of encephalopathy of premature babies) on behavior
and learning ability were studied, as well as the possi-
bility of correcting the detected disorders by introduc-
ing a derivative of GABA — salifene. It has been shown
that the influence of hypoxia contributes to the increase
of motor activity in juvenile age, and in the following
periods worsens the ability to learn. Administration of
salifene after hypoxic exposure eliminates behavioral
disturbances. One of these GABA preparations is pan-
togam. Since 1995, it has been produced by the Russian
company PIK-Pharma. According to its chemical struc-
ture, Pantogam is a calcium salt of D (+)-pantoyl-gam-
ma-aminobutyric acid and belongs to nootropic drugs of
a mixed type with a wide spectrum of activity, which
determines its special place among medicinal products.
Pantogam differs from other GABA-derived drugs in its
balanced effect on the central nervous system. Due to
the presence of the pantoyl radical in the pantogam mol-
ecule, the drug penetrates the blood-brain barrier and
has a pronounced effect on the functional activity of the
central nervous system. The pharmacological effects of
pantogam are due to its direct effect on the GABA-re-
ceptor-channel complex. The drug also has an activat-
ing effect on the formation of acetylcholine, improves
the utilization of glucose and blood supply to the brain,
increases the brain’s resistance to hypoxia, exposure to
toxic substances, and stimulates anabolic processes in
neurons. Pantogam is practically not metabolized in the
body and is almost completely excreted within 48 hours.
Pantogam is used in the treatment of neurological and
mental diseases in children of various ages as monother-
apy as well as in combination with other medicines. The
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combination of mild psychostimulant and moderately
sedating effects of pantogam allows you to activate cog-
nitive functions in children, reduces anxiety, and normal-
izes the child’s sleep. The drug is well tolerated by chil-
dren. At an early age, the use of pantogam in complex
therapy is optimal for the earliest signs of psychomotor
development delay (PMD), including for violations of
the pace of pre-speech and language development from
one year to three years. Possessing neurometabolic,
neuroprotective and neurotrophic action, pantogam im-
proves cognitive functions, increases mental activity and
the scope of cognitive activity. Currently, there are two
pharmaceutical forms of pantogam — tablets and 10%
syrup (which does not contain sugar). The last form
can be used in children from the first months of life.
Pantogam syrup was prescribed to children aged 5-12
months. 0.5 g 2 times a day, in the morning and in the
afternoon 15-20 minutes before meals for 56 days. All
children were born to women with complicated obstetric
and gynecological and somatic anamnesis. According to
the outpatient charts, chronic intrauterine hypoxia was
noted in all cases. A fairly high efficiency of pantogam
in the form of 10% syrup in the treatment of psychomo-
tor development disorders due to hypoxic damage to the
central nervous system in children of the first year of
life was found. Its good tolerability and safety have been
shown. It was established that pantogam has a higher
efficiency compared to cortexin and encephabol chron-
ic intrauterine hypoxia was noted in all cases. A fairly
high efficiency of pantogam in the form of 10% syrup
in the treatment of psychomotor development disorders
due to hypoxic damage to the central nervous system in
children of the first year of life was found. Its good tol-
erability and safety have been shown. It was established
that pantogam has a higher efficiency compared to cor-
texin and encephabol chronic intrauterine hypoxia was
noted in all cases. A fairly high efficiency of pantogam
in the form of 10% syrup in the treatment of psychomo-
tor development disorders due to hypoxic damage to the
central nervous system in children of the first year of
life was found. Its good tolerability and safety have been
shown. It was established that pantogam has a higher
efficiency compared to cortexin and encephabol (Golos-
naya, 2009).

D-gluconic acid (CH2OH(CHOH)4COOH) is a nat-
ural metabolite of mammalian cells and is formed in the
body during oxidation of the aldehyde group of D-glu-
cose. It is a substrate of the pentose phosphate pathway
of glucose oxidation and, after phosphorylation, turns
into the phosphoric ester of gluconic acid, which is an
important product of cellular life. The phosphoroester
bond is macroergic. Further transformations of phospho-
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gluconate lead to the formation of pentoses, intermedi-
ate products of glycolysis and are accompanied by the
accumulation of reduced phosphorylated pyridine nucle-
otides (NADP-H2). Thus, the pentose phosphate shunt
is a supplier of metabolites for regenerative syntheses of
plastic processes and energy metabolism.

The possibility of substrate activation of the pentose
phosphate shunt of glucose oxidation deserves atten-
tion, although for a long time it was not considered as
a source of energy supply to the myocardium in condi-
tions of ischemia. However, it was recognized that its
activity is highest in the conduction system of the heart,
and it may have a certain value for maintaining glycolyt-
ic energy production, as a supplier of high-energy sub-
strates: glyceralaldehyde-3-phosphate, fructose-1,6-di-
phosphate and fructose-6-phosphate. It was found that 2
hours after coronary artery occlusion, the key enzymes
of the pentose phosphate cycle — glucose-6-phosphate
dehydrogenase and 6-phosphate gluconate dehydroge-
nase — are activated in the ischemic and border zones of
the myocardium, their activity remains elevated (20-30
times) for 10 days. The pentose shunt of glucose oxida-
tion is responsible for the formation of reduced forms
of NADP-H2, necessary for the restorative synthesis of
fatty acids, steroids, adrenaline. In the reactions of fatty
acid synthesis in conditions of ischemia, electrons can
be accepted from NAD-H, which contributes to the pro-
longation of glycolysis.

Since NADP-H2 is a product of the functioning of
the pentose phosphate shunt, the hypothesis of the re-
plenishment of the macroerg pool due to the combina-
tion of the reactions of the pentose cycle with the re-
duction of pyruvate through a direct transhydrogenase
reaction is supported by many researchers (Chekman et
al., 2007-2019; Belenichev et al., 2009-2019).

Unloading of reduced equivalents is also possible
during the direct transhydrogenase reaction. At the same
time, the generation of ATP can occur while maintain-
ing the conditions that allow the oxidation of NADH
(36 mol of ATP per 1 mol of glucose that is oxidized).
The pentose phosphate shunt enables the interconver-
sion of hexoses and pentoses. Pentoses, which are pro-
duced in shunt reactions, are a substrate for the synthesis
of nucleic acids, which contribute to the activation of
reparative processes in the area of necrosis. When the
enzymes of the pentose pathway of glucose oxidation
are activated, the consumption of glucose-6-phosphate
increases, while the activity of the key enzyme of gly-
colysis, phosphofructokinase, is reduced, which allows
this pathway to be shunted, providing the substrate for
further reactions. In this regard, the pentose phosphate
pathway of glucose oxidation is very advantageous. It
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depends only on the presence of glucose-6-phosphate
and the cytosolic pool of NADP-H2. These substrates
are easily involved in synthetic processes that determine
the efficiency of the shunt: CO2 is released early and
resynthesis of 5 glucose-6-phosphate molecules out of 6
involved in the reaction occurs.

Thus, this pathway is practically autonomous and
self-sufficient — only 1 molecule of glucose-6-phos-
phate is required from the outside. The established fact
of energy supply by reactions of the pentose phosphate
pathway of the sarcolemmal potassium-sodium pump
deserves special attention. In the reactions of the pentose
cycle, the main products that are involved in the gly-
colysis reaction are formed — fructose-1,6-diphosphate,
glycerol-3-aldehyde, glucose-1-phosphate. Formation
of fructose-1,6-diphosphate, saves 2 molecules of ATP.
Studies of its effectiveness have been conducted by
many researchers. The activity of the pentose phosphate
pathway of glucose oxidation is greater in the conduct-
ing system of the heart, glandular and adipose tissue. In
the conducting system of the heart, the energy generated
during the operation of the pentose phosphate shunt en-
sures the functioning of ion pumps and maintenance of
ion homeostasis of conducting cells.

Experimental and clinical studies have been con-
ducted that established the antihypoxic and antitoxic
properties of gluconates. The new domestic drug MEM-
BRATON is a bright representative of the indicated class
of therapeutic and preventive means. The active compo-
nents of the drug are gamma-aminobutyric acid (GABA)
and magnesium compounds of gluconic acid. GABA and
its metabolites have a wide range of biological activity,
in particular, they are involved in the regulation of blood
circulation. The receptors for which it is a ligand were
discovered, as well as the participation of the GABA-re-
ceptor complex in the action of many drugs that affect
the functions of the central nervous system (CNS). Glu-
conic acid belongs to a number of sugar acids obtained
by oxidation of the aldehyde group of glucose. It is a
substrate of the pentose-phosphate pathway of glucose
oxidation. Phosphorylated form with macroergic con-
nection gluconic acid is an important product of cellular
activity. Further transformations of phosphogluconate
lead to the formation of pentoses, intermediate products
of glycolysis and are accompanied by the accumulation
of reduced forms of phosphorylation of pyridine nucle-
otides (NADP H2). It is known that the pentose phos-
phate shunt is a supplier of metabolites for regenerative
synthetic, plastic processes and energy metabolism. The
role of the pentose phosphate cycle in ensuring the vi-
tal activity of cells is especially increased in the condi-
tions of pathology — hypoxia, ischemia, inflammation,

Ne 4, 2022



MeguuuHa

oxidative stress, etc. It is difficult to overestimate the
role of potassium and magnesium ions in maintaining
electrophysiological properties, energy supply process-
es, implementing the systole-diastole cycle, maintaining
vascular tone (blood pressure) and other vital processes.

Taking into account the above and data from the
literature that cardiovascular and other pathologies are
usually accompanied by magnesium deficiency in cells,
it can be concluded that the use of the drug MEMBRA-
TON, which is also a source of these ions, can be one of
the pathogenetically justified approaches to exposure on
metabolic processes, energy supply and ion homeosta-
sis in pathologically changed cells of the myocardium,
brain and other tissues and organs.

Given the fact that GABA derivatives do not pen-
etrate the blood-brain barrier well, researchers turned
their attention to gamma-oxybutyric acid (GABA) de-
rivatives, which easily penetrate the CNS. The first such
compound was sodium oxybutyrate, which activates
hypothetical GABA receptors located on the DA-syn-
thesizing neuron in prenatally alcoholic rats. As a re-
sult, cGMP activation, DA synthesis, and increased DA
release occur. A similar mechanism was found in the
derivative of glutamic acid — nooglutyl. Activation of
GABA receptors leads to an increase in the transmem-
brane conductance of chlorine ions. Virtually all CNS
neurons hyperpolarize under the influence of GABA due
to an increase in the content of chlorine ions in inhibito-
ry synapses. It is believed that GABA 1is responsible for
medium-term inhibition in the cerebral cortex and hip-
pocampus, in the subcortical nuclei, cerebellum, brain
stem, as well as in the medulla oblongata and spinal
cord. GABA-synthesizing neurons are more sensitive
to hypoxia and other metabolic disturbances than other
CNS neurons. Sodium oxybutyrate is similar in structure
to GABA, but better penetrates through the blood-brain
barrier. HOMK, which has a narcotic, sedative, hypnotic,
muscle relaxant, antihypoxic, nootropic effect, is wide-
ly used in anesthesiology for non-inhalation anesthesia,
for introductory and basic anesthesia, for postoperative
psychosis, severe hypoxic conditions, in ophthalmology
for primary open-angle glaucoma, in neurology and psy-
chiatry with toxic and traumatic damage to the central
nervous system, neurotic disorders, psychoses and sleep
disorders, more sensitive to hypoxia and other metabolic
disorders than other CNS neurons. Sodium oxybutyrate
is similar in structure to GABA, but better penetrates
through the blood-brain barrier. HOMK, which has a
narcotic, sedative, hypnotic, muscle relaxant, antihy-
poxic, nootropic effect, is widely used in anesthesiology
for non-inhalation anesthesia, for introductory and basic
anesthesia, for postoperative psychosis, severe hypox-
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ic conditions, in ophthalmology for primary open-angle
glaucoma, in neurology and psychiatry with toxic and
traumatic damage to the central nervous system, neurot-
ic disorders, psychoses and sleep disorders, more sensi-
tive to hypoxia and other metabolic disorders than other
CNS neurons. Sodium oxybutyrate is similar in structure
to GABA, but better penetrates through the blood-brain
barrier. HOMK, which has a narcotic, sedative, hypnotic,
muscle relaxant, antihypoxic, nootropic effect, is wide-
ly used in anesthesiology for non-inhalation anesthesia,
for introductory and basic anesthesia, for postoperative
psychosis, severe hypoxic conditions, in ophthalmology
for primary open-angle glaucoma, in neurology and psy-
chiatry with toxic and traumatic damage to the central
nervous system, neurotic disorders, psychoses and sleep
disorders.

Glycine. Previously, glycine, like GABA, was con-
sidered the main inhibitory mediator in the CNS of hu-
mans and animals, which inhibits, which was associ-
ated with specific glycine receptors, competitively and
selectively blocked by strychnine and opens a chlorine
channel in the synaptic membrane. In the late 1980s,
the involvement of glycine in the positive regulation
of NMDA receptors was proven. Later, it was found
that glycine at submicromolar concentrations enhances
NMDA-evoked responses of neurons in tissue culture.
It was recorded that the value of NMDA-induced cur-
rents in neurons decreased in two cases: when isolated
nerve cells were removed from the mother colony and
when the perfusion rate of the culture increased. This is
probably due to the fact that the cultured tissue secretes
an unknown substance that potentiates NMDA respons-
es quickly, which are removed or decayed in the above
situations. After testing a certain set of compounds con-
tained in the culture medium, it was determined that this
“unknown” substance that enhances NMDA-induced
currents is none other than the simplest amino acid — gly-
cine. This effect of glycine is manifested in low concen-
trations (100-300 nM), which is approximately 10 times
less than that required for activation of the inhibitory,
strychnine-sensitive receptor. Later, similar results were
obtained in experiments with neurons of the hippocam-
pus, with granule cells of the cerebellum, neurons of the
striatum. Activation of glycine sites is a necessary con-
dition for the normal functioning of the NMDA-recep-
tor-ionophore complex, which supports the hypothesis
of glycine as a coagonist of NMDA-type VAK receptors.

With the introduction of matrix RNA from the pri-
mary rat brain culture into oocytes and the subsequent
expression of genetic material, it was possible to study
the process of NMDA receptor activation in an environ-
ment devoid of glycine. It turned out that under these
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conditions, NMDA-induced responses occurred only
when glycine was added to the medium.

These data confirmed that glycine is a co-agonist
of the NMDA-receptor-ionophore complex, thus, the
opening of the ion channel requires binding of the cor-
responding agonists to both glutamate and glycine rec-
ognition sites.

Glycine and its analogs can enhance neurotrans-
mission mediated by NMDA receptors in brain tissue
in vivo. It was found that D-serine enhanced neuronal
excitation induced by microiontophoretic application of
NMDA in the thalamus or in the red nucleus. Glycine
also potentiated NMDA-evoked release of cGMP from
rat cerebellar cells. However, in other experiments in
vivo and on slices of brain tissue of adult rats, it was not
possible to show the potentiating effect of glycine itself
on NMDA-induced responses. These results suggest that
the concentration of glycine under normal conditions is
probably quite sufficient for full activation of the gly-
cine site. However, another situation is quite possible —
NMDA causes the release of glycine from neurons or glia
to a level that saturates the glycine site. Glutamate and
glycine recognition sites of the NMDA receptor-chan-
nel complex allosterically affect each other, changing
the intrinsic activity of the agonist, but not its affinity. A
partial agonist, occupying one of the recognition sites,
causes such conformational changes of the entire recep-
tor complex, which lead to an increase in the rate of for-
mation of the complex of the second coagonist with the
receptor. It is suggested that NMDA receptors exist in
two conformational states — with an agonist preference
and an antagonist preference. The role of glycine as a
coagonist is that it converts the antagonist-predominant
conformation of the receptor into the agonist-predomi-
nant one. The opinion is expressed that kynurenic acid
also shifts the equilibrium in the direction of an increase
in the proportion of the conformation that favors gly-
cine occupying one of the recognition sites causes such
conformational changes of the entire receptor complex,
which lead to an increase in the rate of formation of the
complex of the second coagonist with the receptor. It is
suggested that NMDA receptors exist in two conforma-
tional states — with an agonist preference and an antago-
nist preference. The role of glycine as a coagonist is that
it converts the antagonist-predominant conformation
of the receptor into the agonist-predominant one. The
opinion is expressed that kynurenic acid also shifts the
equilibrium in the direction of an increase in the propor-
tion of the conformation that favors glycine occupying
one of the recognition sites causes such conformational
changes of the entire receptor complex, which lead to an
increase in the rate of formation of the complex of the
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second coagonist with the receptor. It is suggested that
NMDA receptors exist in two conformational states —
with an agonist preference and an antagonist preference.
The role of glycine as a coagonist is that it converts the
antagonist-predominant conformation of the receptor
into the agonist-predominant one. The opinion is ex-
pressed that kynurenic acid also shifts the equilibrium
in the direction of an increase in the proportion of the
conformation that favors glycine that NMDA receptors
exist in two conformational states — with agonist prefer-
ence and antagonist preference. The role of glycine as a
coagonist is that it converts the antagonist-predominant
conformation of the receptor into the agonist-predomi-
nant one. The opinion is expressed that kynurenic acid
also shifts the equilibrium in the direction of an increase
in the proportion of the conformation that favors gly-
cine that NMDA receptors exist in two conformational
states — with agonist preference and antagonist prefer-
ence. The role of glycine as a coagonist is that it converts
the antagonist-predominant conformation of the recep-
tor into the agonist-predominant one. The opinion is ex-
pressed that kynurenic acid also shifts the equilibrium
in the direction of an increase in the proportion of the
conformation that favors glycine. It should be especially
noted that the participation of glycine is a necessary con-
dition for the activation of the receptor complex, which
allows considering the glycine-binding site as an ele-
ment of the structure of the NMDA -receptor-ionophore
complex, through which its pharmacological regulation
is possible. It was established that the central inhibito-
ry pathways have a glycinergic character. It is believed
that glycine and strychnine are taken up with two dif-
ferent receptor sites, which, however, interact with each
other. Glycine is used in connection with its nootrop-
ic, sedative and anti-alcohol effect, possibly in connec-
tion with the effect on alpha-1-adrenoceptors. There is
limited experience in prescribing it to pregnant women
with hypertension. There are well-known mixtures and
vitamin complexes that include glycine. Glycine, like
glutamic acid, is a neurotropic compound involved in
biosynthetic processes, excretion of benzoic acid. Gly-
cine is part of the drug Vicein for the treatment of senile,
myopathic, radiation, contusion cataracts. It is also part
of betaine, one of the components of acidin-pepsin tab-
lets. Using the methods of system analysis, it was shown
that glycine and its derivative N-acetylglycinamide have
a distinct positive effect on the learning process. In or-
der to enhance the neuroprotective effects of glycine, a
composite dosage form was created that contains mag-
nesium, glycine and GABA salts in experimentally sub-
stantiated ratios called Magnelong, and its neuroprotec-
tive effect in conditions of perinatal hypoxia and HPMC
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was studied using the methods of system analysis, it
was shown that glycine and its derivative N-acetylgly-
cinamide have a distinct positive effect on the learning
process. In order to enhance the neuroprotective effects
of glycine, a composite dosage form was created that
contains magnesium, glycine and GABA salts in exper-
imentally substantiated ratios called Magnelong, and its
neuroprotective effect in conditions of perinatal hypoxia
and HPMC was studied Using the methods of system
analysis, it was shown that glycine and its derivative
N-acetylglycinamide have a distinct positive effect on
the learning process. In order to enhance the neuropro-
tective effects of glycine, a composite dosage form was
created that contains magnesium, glycine and GABA
salts in experimentally substantiated ratios called Mag-
nelong, and its neuroprotective effect in conditions of
perinatal hypoxia and HPMC was studied (Belenichev
et al., 2009-2019). A combination of glycine and thiotri-
azoline was developed and studied. The pharmacolog-
ical effect of the combined drug is due to the mutually
potentiating effect of thiotriazoline and glycine on the
generation and transmission of impulses in excitatory
and inhibitory synapses (due to the reduction of hyper-
excitation of glutamate receptors and the increase in the
activity of the inhibitory GABA-ergic system), as well
as on the energy metabolism of the brain and detoxifi-
cation processes. The combination of thiotriazoline with
glycine increases the resistance of neurons to hypoxia
by inhibiting the hyperexcitability of NMDA-glutamate
receptors (potentiation of the Red/Oxi mechanism), as
well as by increasing the GABA-ergic properties of gly-
cine and increasing the concentration of GABA in the
brain. The combination of thiotriazoline and glycine in-
creases the resistance of neurons to hypoxia by increas-
ing the functioning of the compensatory mechanisms of
ATP production (GABA shunt). Due to its antioxidant
properties, thiotriazoline strengthens the ability of gly-
cine to reduce the sensitivity of al-adrenoblockers of
brain vessels to catecholamines and increases the cen-
tral al-adrenoblocking properties of the latter, which
ultimately has a beneficial effect on the improvement of
cerebral hemodynamics. The mutually potentiating ef-
fect of thiotriazoline and glycine will also be manifested
in relation to the cognitive-mnestic function of the CNS
(by increasing the energy of neurons and the expression
of nuclear transcription factors). The drug is planned to
be used for convulsive readiness in premature children.
N-acetylcysteine is a powerful antioxidant and, de-
pending on the dose, suppresses oxidative stress in cells,
including and nervous tissue. The ability of N-acetyl-
cysteine to inactivate ROS and cytotoxic forms of NO,
due to the formation of nitrosothiols, and also due to the

®diroTtepanis. Yaconuc

reduction of iNOS expression, was revealed. The de-
crease in iNOS expression under the influence of N-ace-
tylcysteine can be explained not only by its ability to
bind ROS, which is involved in its expression, but also
by the ability of glutathione formed from acetylcysteine
to interrupt IL-1b-dependent mechanisms of expression
of this enzyme (Belenichev et al., 2020). Unlike other
precursors of glutathione, N-acetylcysteine easily enters
mitochondria, especially against the background of its
dysfunction, and leads to an increase in intramitochon-
drial glutathione. By normalizing the functioning of the
nitroxidergic system of brain mitochondria by limiting
the activity of NOS, by reducing its inducible form,
acetylcysteine may inhibit NO-dependent mechanisms
of neuroapoptosis in ischemia and hypoxia. The neu-
roprotective activity of acetylcysteine in conditions of
perinatal alcoholization was revealed. It was established
that the administration of acetylcysteine to rats that have
undergone perinatal hypoxia leads to the inhibition of
iNOS mRNA expression in the hippocampus and the
sensorimotor zone of the cerebral cortex. The decrease
in iNOS expression can be explained by the ability of
N-acetylcysteine to bind ROS, which are involved in its
expression (Belenichev et al., 2020). Also, the decrease
in iNOS expression can be explained by ACC’s ability
to weaken the activation of the nuclear factor NF-«kB,
which controls the expression of apoptosis and cell cycle
genes.

Glutaredoxin (GRx-1). Glutaredoxin is one of the
most important enzymes in the processes of disulfide
reduction and deglutathionylation. Under conditions of
oxidative stress, Grx participates in the process of S-glu-
tathionylation, while when oxidative stress is reduced, it
catalyzes the deglutathionylation reaction. Glutaredoxin
carries out GSH-dependentreduction of oxidized cysteine
residues (Cys —SOH, Cys — SO2H) in proteins, mediated
by intermolecular disulfide bonds (-SS-) to the redox-ac-
tive thiol state. Thiol-containing proteins are widespread
in cells. These include enzymes of energy metabolism
(phosphofructokinase, glyceraldehyde-3-phosphate de-
hydrogenase, a-ketoglutarate dehydrogenase, I complex
of respiratory enzymes), enzymes of signaling cascades
(protein kinase A, protein kinase Ca, protein tyrosine
phosphatase 1b, protein phosphatase 2A), transcription
factors (NFkB, HIF1, AP1) and many others. The oxida-
tive shift in the redox potential of cells leads to the for-
mation of disulfide bonds both within protein molecules
and between proteins, as well as between protein and
glutathione. The formation of mixed glutathione-protein
disulfides (S-glutathionylation) is considered as a regu-
latory redox mechanism that modulates the activity of
thiol proteins and associated metabolic pathways, signal
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transduction, and gene expression. However, long-term
accumulation of oxidized and glutathionylated proteins
is associated with the activation of apoptotic pathways
in the cell. In the Grx system, electrons are transferred
from NADPH to glutathione reductase, then to oxidized
glutathione with the formation of HG, which, in turn,
reduces oxidized glutaredoxin. Substrates for Grx are
disulfides and mixed disulfides. Grx-catalyzed disulfide
reduction can proceed in two ways — monothiol and dith-
1ol with the participation, respectively, of one or two Cys
residues in the active center. The restoration of mixed
disulfides of proteins or glutathionylated proteins, which
occurs by the monothiol mechanism, was named “de-
glutathionylation”. The monothiol mechanism leading
to deglutathionylation is perhaps the most general func-
tion of glutaredoxin. Glutaredoxin is an electron donor
for ribonucleotide reductase, plays a role in cell differen-
tiation/proliferation, has anti-apoptotic functions, along
with the ability to reduce dihydroascorbate to ascorbate.
All these reactions proceed according to the monothi-
ol mechanism. Glutaredoxin plays an important role in
protecting cells from apoptosis through various mecha-
nisms. For example, the importance of glutaredoxin in
regulating the redox status of the serine/threonine kinase
Akt has been described by a GSH-dependent mechanism
by dephosphorylation and inactivation of Akt. The in-
hibitory ability of glutaredoxin on ASK1 kinase activity
is described. Glutaredoxin has an activating effect on
transcription factors.

Thus, glutaredoxin makes a significant contribution
to the antioxidant protection of cells from the destructive
effects of oxidative stress, which causes the formation
of intra- and intermolecular disulfide bonds in proteins,
oxidation of functional SH groups with the formation of
sulfonic acid and subsequent proteosomal protein degra-
dation. Course therapy with a recombinant glutaredoxin
drug leads to a statistically significant increase in the
content of anti-inflammatory IL-4 in the brain of rats af-
ter perinatal hypoxia. Such an increase in IL-4 suppress-
es the pro-inflammatory activity of macrophages and
their secretion of TNF-a and IL-1p. This is expressed in
a significant decrease in the content of TNF-a under the
influence of glutaredoxin. Changes in the ratio between
anti-inflammatory and pro-inflammatory cytokines are
described, the first limits the local inflammatory reac-
tion in the ischemic penumbra zone, which increases
the chance of the nerve cell to survive, and the second
prevents the cytokine-mediated increase in the activity
of inducible NOS. The latter is manifested in the reduc-
tion of hyperproduction of toxic derivatives of nitrogen
oxide. Administration of glutaredoxin had a positive ef-
fect on the concentration of HSP70 proteins in the brain
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starting from the 1st day of life of animals that under-
went perinatal hypoxia. A similar mechanism of action
of glutaredoxin is due to its participation in the normali-
zation of TDR and as a result of protein stabilization and
activation of hsp70 gene expression in neurons under the
action of the drug (Belenichev & Bila, 2017). Adminis-
tration of glutaredoxin had a positive effect on the con-
centration of HSP70 proteins in the brain starting from
the 1st day of life of animals that underwent perinatal
hypoxia. A similar mechanism of action of glutaredoxin
is due to its participation in the normalization of TDR
and as a result of protein stabilization and activation of
hsp70 gene expression in neurons under the action of
the drug (Belenichev & Bila, 2017). Administration of
glutaredoxin had a positive effect on the concentration
of HSP70 proteins in the brain starting from the 1st day
of life of animals that underwent perinatal hypoxia. A
similar mechanism of action of glutaredoxin is due to
its participation in the normalization of TDR and as a
result of protein stabilization and activation of hsp70
gene expression in neurons under the action of the drug
(Belenichev & Bila, 2017).

Methionine due to its mobile methyl group, it has a
lipotropic effect, promoting the synthesis of choline, the
insufficient formation of which is associated with distur-
bances in the synthesis of phosphatidylcholine. Partici-
pates in the formation of adrenaline, creatine, activates
hormones, vitamins B1, C, B6. Methionine as a donor
of methyl groups increases the detoxification potential
of the liver, and it is used in toxic brain lesions, chronic
alcoholism, hypoxic encephalopathy, as well as hypox-
ic encephalopathy of newborns (Chekman et al., 2009;
Semina & Stepanova, 2015; Shabalov & Tsvelev, 2004).

Tryptophan, like the previous compounds, is an ir-
replaceable acid that is transformed into tryptamine, ser-
otonin, and nicotinic acid in the body, is included in the
biosynthesis of NAD and NADPH, and is a necessary
intermediate for the normal functioning of the body’s
metabolic systems. Drugs with antidepressant, antie-
pileptic, hypnotic and hypotensive effects have been
created on the basis of tryptophan. Tryptophan is part
of combined drugs for the treatment of liver diseases
and obesity. Tryptophan has an anti-ulcer effect, which
may be associated with the activation of prostaglandin
synthesis. Data were obtained on the pharmacological
effect of the combination of tryptophan and thiotriazo-
line. The pharmacological effect is due to the mutually
potentiating effect of thiotriazoline and tryptophan on
the course of neurochemical processes, which lead to an
increase in the synthesis of melatonin and serotonin. The
combined drug is planned to be used for disorders of
cognitive functions in hypoxic encephalopathy of new-
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borns, as well as organic brain damage, for sleep disor-
ders and cognitive disorders in epilepsy in children, as
an anti-anxiety and vegetative-corrective agent as part
of complex therapy.

Carnosine — beta-alanyl-histidine obtained in 1900
by V.S. Gulevich. The dipeptide is not included in pro-
tein structures in the same way as anserine (methylcar-
nosine) and glutathione (gamma-glutamylcysteinylgly-
cine). Carnosine in human muscles contains up to 100
mg% of the mass of wet tissue and is one of the most
important endogenous adaptogens from the group of di-
peptides. Various carnosine derivatives have antioxidant
activity due to inhibition of ROS generation. As a result,
there are local reactions and deep changes in the cellular
response, in particular, activation of cytoimmune reac-
tion systems, stimulation of wound healing activity and
adaptation to stress. Carnosine has a connection between
antioxidant and radioprotective activity. The study of
the role of carnosine components in metabolic reactions
showed that alpha-histidine is a reserve for the synthesis
of histamine, and beta-alanine is included in the synthe-
sis of collagen and nucleic acids. The antioxidant prop-
erties of carnosine and its influence on the development
of inflammatory reactions and immune status served as
the basis for attempts to use it as a stimulator of regen-
erative processes. Carnosine is a powerful neuroantioxi-
dant and protects neurons from excess ROS (Belenichev
et al., 2016). Carnosine inhibits iNOS hyperexpression
in hippocampal neurons during cerebral ischemia. Car-
nosine (100 mg/kg), which was administered to pregnant
animals under the conditions of simulation of perinatal
hypoxia, contributed to the inhibition of hippocampal
neuron apoptosis, the preservation of neuron mitochon-
dria, and the inhibition of oxidative stress in the brain of
newborns (Belenichev et al., 2016).

Pharmacological properties of nicotinamide can be
attributed to vitamin preparations of the metabolic type
of action, because it, like no other metabolitotropic drug,
has such a wide spectrum of pharmacological activity.
The metabolic effect of nicotinamide is due to the fact
that the drug represents a catalytically active group of
nicotinamide coenzymes, which plays an important role
in almost all energy-dependent processes. Nicotina-
mide, like its analogue — nicotinic acid, is vitamin PP
or Bz, plays an important role in the vital activity of the
body (Chekman et al., 2008). Nicotinamide is a pros-
tatic group of nicotinamide coenzymes — codehydrase
I (diphosphopyridine nucleotidesd — NAD) and code-
hydrase II (3-phosphopyridine nucleotide — NADPH),
which transfer hydrogen and carry out redox processes.
Dehydrase 1I is also involved in the transfer of phos-
phate. In the last three decades, nicotinamide coenzymes
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have attracted the attention of not only biochemists, but
also pharmacologists and clinicians. This is due to their
distribution in the tissues of the body, as well as partici-
pation in the energy and plastic exchanges of cells. The
synthesis of NAD has been studied in the tissues of the
liver, heart, and mammary glands, in Ehrlich’s ascites
cells, and in mitochondria (Chekman et al., 2007-2019).

Studies of the enzymatic cleavage of nicotina-
mide coenzymes allowed us to find four enzyme sys-
tems involved in the degradation of NAD. First of all,
they include nucleosidase or NAD-glycohydrolase
(NAD-hydrolase, NAD-ase), which breaks the nicotina-
mide-riboside bond in the NAD molecule, with the for-
mation of free nicotinamide and adenoside-phosphatri-
bose. Very high enzymatic activity of enzymes of lungs,
spleen, brain, liver and heart of other mammals. Another
no less important way of splitting nicotinamide coen-
zymes is catalyzed by pyrophosphatase, which is found
in the liver, heart muscle, and brain and hydrolytical-
ly splits the NAD-pyrophosphate bond in the molecule
with the formation of two mononucleotides — mononu-
cleotide-amide-nicotinic acid and adenylic acid.

The content of nicotine coenzymes in tissues is dif-
ferent. Of all the tissues of the animal body, the high-
est content of nicotinamide coenzymes was found in
the liver, followed by the heart, followed by the adre-
nal glands, kidneys, diaphragm, mammary gland, brain,
spleen, pancreas, and lungs. In cells that function nor-
mally, NAD is usually in an oxidized state; NADP, on
the contrary, under the same conditions is in a reduced
form. This means the mechanism that oxidizes NAD-H
predominates, and this mechanism of electron transfer is
the main source of energy for cell function. In the case
of NADP, on the contrary, reducing mechanisms prevail.
This is also reflected in the spatial separation of enzymes
inside the cell: NADP-H should be located in those areas
of the cell where there is a strong regenerative poten-
tial, NAD — on the contrary. In many pathological con-
ditions, there are significant changes both in the level
of nicotinamide coenzymes and in the ratio of oxidative
and reducing forms. In anoxia, provoked by an experi-
mental violation of coronary blood circulation, there is
a decrease, mainly, in NAD in the myocardium. With
hypoxia of the myocardium and brain, in the liver and
brain, the total concentration of pyridine coenzymes also
decreases, their ratio changes towards the predominance
of reduced forms. These changes are associated with a
violation of the final stage of oxidation, as a result of
oxygen deficiency and limiting the possibility of its use
with hypoxia of the myocardium and brain, in the liver
and brain, the total concentration of pyridine coenzymes
also decreases, their ratio changes towards the predom-
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inance of reduced forms. These changes are associated
with a violation of the final stage of oxidation, as a re-
sult of oxygen deficiency and limiting the possibility of
its use with hypoxia of the myocardium and brain, in
the liver and brain, the total concentration of pyridine
coenzymes also decreases, their ratio changes towards
the predominance of reduced forms. These changes are
associated with a violation of the final stage of oxida-
tion, as a result of oxygen deficiency and limiting the
possibility of its use (Chekman et al., 2008).

During the development of the embryo (2-week-old
rats), the content of all nicotinamide coenzymes in the
liver increases. The activity of nicotinamide mononucle-
otide — adenyltransferase — the enzyme that synthesizes
NAD increases during embryonic and postnatal devel-
opment. The concentration of NAD in human erythro-
cytes decreases with age, which is probably associated
with a change in the permeability of cell membranes.

It should be noted that the effect of NAD on the cor-
onary collateral circulation is similar to that of malate
and is characterized by both an increase in this indica-
tor and the contractile activity of the myocardium. It has
been established that NAD is superior to Krebs cycle
mediators in its effect on the contractile activity of the
myocardium. The rationality of combining nicotinamide
with cardiac glycosides in order to reduce their toxicity
is reflected in the works. The effect of nicotinamide on
various systems and organs may be associated with the
processes of inhibition of lipid peroxidation (Chekman
et al., 2008).

It should be noted that nicotinamide in small doses
increases glucose utilization and activates glycogenase.
In large doses, this effect is not realized in nicotinamide.
It was further confirmed in the clinic that nicotinamide
completely normalized the indicators of the intraperito-
neal glucose tolerance test with the “diabetic type” (tol-
erance to carbohydrates). Nicotinamide is an inhibitor of
(ADP-ribose) synthetase of beta cells of the pancreas. In
studies on rats, nicotinamide prevents the development
of alloxan diabetes. In type 1 diabetes, nicotinamide pro-
longs the period of remission.

Nicotinamide, which is a precursor of NAD, in large
doses suppresses lipolysis in adipose tissue, synthesis
and secretion of VLDL in the liver, reduces the level of
VLDL and HDL in blood serum and increases the level
of HDL. Both in doses calculated in milligrams and in
large doses, nicotinamide exhibits a vasodilating effect.
With a single parenteral, but not oral administration, the
drug acts as a fibrinolytic.

It has been established that nicotinamide coen-
zymes are affected by neurotropic drugs (Chekman et
al., 2008). Nicotinamide regulates electrogenesis of the

= 22

®diroTtepanis. Yaconuc

brain, affects resting potential and spontaneous electri-
cal activity, contraction of smooth muscles. The effect
of nicotinamide on neuromuscular transmission in the
cholinergic synapse, the structural synapse and the glu-
taminergic synapse was established. The interaction of
nicotinamide with presynthetic receptors and the possi-
bility of regulating the release of the mediator and at the
same time correcting the oxidative metabolism of cells
of the cerebral cortex were determined. The experiment
established the expediency of including nicotinamide in
treatment regimens for peripheral neuropathies in strep-
tozoon diabetes. Due to the effect of the drug on GA-
BA-ergic receptors, nicotinamide together with GABA
significantly increases the speed of blood circulation in
the brain of cats. The interaction of nicotinamide with
benzodiazepine receptors of synaptic membranes is
shown. The above explains the anticonvulsant effective-
ness of nicotinamide in focal and generalized epileptic
activity in the cerebral cortex. In this regard, nicotina-
mide is considered now as one of the possible endoge-
nous ligands of benzodiazepine receptors. Its regulatory
participation in stressful situations, hypoxia, and epilep-
sy has been proven. The anticonvulsant activity of both
nicotinamide and its derivatives, which is realized due to
activation of GABA-ergic systems and inhibitory con-
trol of GABA, has been determined.

The use of nicotinamide in premature rats reduced
the intensity of oxidative stress and increased the ac-
tivity of enzymes, both in the maternal body and in the
lung tissue of the fetus. This indicates the possibility of
using nicotinamide to prevent the development of mem-
brane-destructive processes in the lungs of fetuses and
newborns.

The ability of nicotinamide derivative — nicotina-
mide hypoxanthine hydroxide to change immune re-
actions in vivo and in vitro is determined. Thus, the
substance enhances the reaction of blast transformation
of blood lymphocytes and stimulates the production of
lymphocytes (Chekman et al., 2008). Thus, the obtained
results from the study of the cardio- and neuroprotec-
tive properties of nicotinamide allow us to conclude
that nicotinamide causes a reduction in damage to mi-
tochondria by free radicals and ROS, and accompa-
nies the activation of antioxidant enzymes of defense
systems. At the same time, the activity of NAD-H DH
and NADPH-H DH increases most effectively. Physi-
co-chemical studies also allowed us to identify NADP
as one of the compounds that clearly reacts with nico-
tinamide. Nicotinamide forms complexes with cAMP,
cholesterol, ornithine hydrochloride, aspartic and glu-
tamic acids, which is of certain importance for deter-
mining antioxidant properties. Nicotinamide actively
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forms complexes with cations of biometals, which are
modulators of metabolic processes in the body.

The results obtained in previous studies regarding
the normalizing effect of nicotinamide on indicators of
energy metabolism, lipid peroxidation during the toxic
effect on the myocardium of anthracycline antibiotics,
explain the ways of realizing the protective effect of the
drug. The complex-forming properties of nicotinamide
contribute, on the one hand, to a smaller contribution
of iron ions to the stimulation of lipid peroxidation dur-
ing the administration of drugs, on the other hand, they
support the protection of metalloenzymes, that is, they
form a support for the energy supply of the myocardi-
um for a better combination of heart muscle contraction
processes.

The conducted research, given experimental own re-
sults and data from the literature, are the basis for sub-
stantiating the possibility of including nicotinamide in
the treatment regimens of oncological and hematolog-
ical diseases with anthracycline antibiotics, taking into
account its protective and adaptive effect.

The above studies established the main patterns of
intermolecular interactions of nicotinamide with bi-
omembrane components. A group of bioligands that
form the most specific complexes with this drug has
been identified. The promoting role of iron in the acti-
vation of free radical processes is known, and the ability
of nicotinamide to form complexes with iron has been
established. It can be assumed that the molecular mech-
anism of action of nicotinamide in the body occurs due
to intermolecular interaction with the components of bi-
omembranes. The covalent bond between nicotinamide
and the receptor is carried out, possibly with the help
of a divalent metal (iron and copper), which facilitates
the formation of the conformational state of the receptor
and ion channels. The values of the stability constants
of nicotinamide complexes with biomembrane elements
and biometals allow receptor-induced reconstruction of
biomembranes and the possibility of remote regulation
of energy processes in organs and tissues under its in-
fluence.

Nicotinamide facilitates the maintenance of hemo-
stasis and contributes to the normal functioning of the
body and an adequate response to changes in the exter-
nal and internal environment. The presented results of
experimental studies and literature data confirm the pos-
sibility of a wider inclusion of nicotinamide in various
treatment regimens for patients with one or another pa-
thology, taking into account the protective and adaptive
effect (Chekman et al., 2008).

Nicotinamide is part of the drug Cytoflavin, which
is used as a neuroprotector in the intensive therapy of
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premature newborns. In the clinic, cytoflavin is used in-
travenously at a dose of 2 mg/kg per day after dilution
in a 10% glucose solution in a ratio of 1:5. The drug was
administered to premature infants with long-term (more
than 48 hours) metabolic disorders according to the ac-
id-base status (CLS) during 5 days, the rate of introduc-
tion of the obtained solution varied from 1 to 4 ml/h.

The use of Cytoflavin in children with extremely low
and very low body weight with post-hypoxic myocardi-
al damage and severe metabolic disorders leads to the
normalization of KLS indicators within a day from the
start of treatment (p = 0.043), the VE parameter to -3.0
+ 0.1 mmol/l (p = 0.001), lactate level up to 1.5 + 0.2
mmol /1 (p =0.001) and pronounced cardio-neuro- and
cytoprotective effect.

Cytochrome C, which is used in complex treatment
of coronary artery disease and heart failure, is also in-
cluded in the drugs of metabolic, cardioprotective, and
antioxidant action. Antioxidants, which are natural for
the body components of the respiratory chain of mito-
chondria, which participate in the transfer of electrons —
cytochrome C and ubiquinone — have found practical ap-
plication as cardioprotectors. Experimental studies have
shown that cytochrome C enters the cell during hypoxia
and contributes to the normalization of energy-produc-
ing oxidative phosphorylation. We have established that
cytochrome C reduces the processes of peroxidation in
the myocardium in rubomycin intoxication and pituytrin
coronary spasm. Currently, a liposomal dosage form of
cytochrome C is being developed, capable of providing
greater bioavailability.

The natural protection of cells from excess ROS is
provided by antioxidants, including two hydrophilic
(ascorbate and glutathione) and two lipophilic (ubiqui-
none and a-tocopherol). Ubiquinone occupies a central
place in the antioxidant system, its content in the myo-
cardium is much higher than in all other organs. Ubiqui-
none is able to inhibit the processes of peroxidation in
membranes and protect DNA and proteins from the de-
structive action of hydroxyl radicals. The potential ef-
fectiveness of ubiquinone was discovered more than 20
years ago.

Using a DMPO (5.5-dimethyl-1-pyrroline-M-oxide)
spin trap, it was established that the rate of succinate-de-
pendent generation of superoxide radicals in mitochon-
dria isolated from the ischemic myocardium of rats
receiving the hydrophilic form of ubiquinone was ap-
proximately 2 times lower, than in the control group, and
this difference was statistically significant. Ubiquinone
also reduces the degree of ultrastructural changes in the
myocardium during ischemia.

The protective effect of ubiquinone is associated
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with its ability to inhibit the processes of peroxidation
in membranes activated during reperfusion. It is known
that the content of membrane-bound ubiquinone in the
mitochondria of various mammals has an inverse cor-
relation with the rate of ROS formation, and long-term
intake of ubiquinone with food increases the level of
a-tocopherol in mitochondria and protects the mitochon-
drial membranes of elderly rats from oxidative stress.
The obtained data, which showed an improvement in the
functional state of mitochondria after reperfusion, are in
good agreement with such ideas.

In general, the available data allow us to conclude
that long-term use of ubiquinone increases the resistance
of mitochondrial membranes to the action of oxidative
stress and this is accompanied by the recovery of the
contractile function of the heart after a period of total
ischemia. The protective effect of the lipophilic form of
the drug, shown earlier, is fully reproduced when using
the hydrophilic form of ubiquinone.

Succinic acid is the most important participant in
the Krebs cycle. Additional use of succinate activates
the Krebs cycle and provides antihypoxic, antiischemic,
cytoprotective, adaptogenic, actoprotective and antiox-
idant effects. Succinic acid provides an exceptionally
high power of supplying electrons and protons to the
mitochondria and increases the recovery of ubiquinone.
The antihypoxic and antiischemic effect of succinic acid
can be associated with the activation of succinate dehy-
drogen oxidation and the restoration of the activity of
the key enzyme of the redox chain of mitochondria —
cytochrome oxidase.

The combination of sodium succinate and cy-
tochrome C is promising from the point of view of ener-
gizing and anti-ischemic action. Sodium succinate salts
are effective in reducing metabolic intracellular acidosis
due to intracellular oxidation with the replacement of
one hydrogen molecule for sodium with the formation
of bicarbonate. The drug exhibits energizing properties,
increases the synthesis of ATP by mitochondria in con-
ditions of ischemia. The antioxidant effect of succinates
is realized due to the inhibition of the production of
reactive oxygen species by the energy-producing reac-
tions of mitochondria. The antioxidant effect of succi-
nate is manifested in the reduction of oxidative stress
products, in particular carbonylated proteins. The drug
activates the synthesis of endogenous antioxidant — glu-
tathione (Chekman et al., 2007-2019; Belenichev et al.,
2009-2019). Stimulates erythropoiesis. When using
low doses of about 50 mg/day, activation of the forma-
tion and action of adrenaline, norepinephrine, and do-
pamine can serve as the leading mechanism. Thanks to
this action, succinate has psychostimulant, normothymic
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and antidepressant effects. A similar effect is most pro-
nounced in ammonium succinate. Succinate is part of
the drug Reamberin (Volodin et al., 2005). 40 newborns
were administered intravenous Reamberin at a dose of
5 ml/kg (75 mg/kg/day of sodium succinate) for 5 days.
The use of infusion solutions based on sodium succinate
has a reliable cerebroprotective effect in newborns who
have experienced perinatal hypoxia. The neuroprotec-
tive properties of Reamberin are most pronounced when
it is used early in premature newborns (in the first 12
hours). Systemic antihypoxic and antioxidant effect of
Reamberin allows to reduce the duration of ventilator
and reduce the frequency of complications associated
with its use. Reamberin reliably reduces the frequency
of development of periventricular leukomalacia in pre-
mature newborns who require mechanical ventilation
and intensive care. Recommendations for the use of Re-
amberin for the elimination of post-anesthesia depres-
sion in newborns: two-time slow infusion of Reamberin
for 2 minutes IV at a dose of 2 ml/kg with an interval
of 10 minutes after the first administration, which is
performed 10 minutes before the end of the surgical
intervention. The antioxidant activity of flavonoid sub-
stances, in particular, quercetin, is widely covered in the
literature. Among bioflavonoids, quercetin ranks second
in terms of antioxidant effect. The number and location
of aromatic oxygroups in the ring of the flavonoid series
is of particular importance. Thus, in the series merice-
tin — quercetin — kaempferol, which have, respectively,
three, two and one oxy groups, kaempferol is the least
active. The antioxidant effect of flavonoids, including
quercetin, is due to their ability to “quench” OH and O2
radicals, which are formed as a result of peroxidation.
Quercetin acts as a scavenger, eliminating peroxidation
products, protecting the lipid bilayer of cell membranes
from damage. Blocking of free radical lipoperoxidation
of membranes by flavonoids is connected not only with
their structural features, but also with the ability to in-
teract with membranes and penetrate through their lipid
layer. This property is most pronounced in quercetin. A
number of its metabolites, such as 3.4-dihydroxypheny-
lacetyl acid and 3-hydroxyphenylacetyl acid, have the
properties of “scavengers” of free radicals. In addition
to neutralizing free radicals and stabilizing cell mem-
branes, the antioxidant effect of quercetin is due to its
ability to activate enzymes of the body’s own antioxi-
dant defense (catalase, etc.).

Thiotriazoline. Almost all diseases are accompa-
nied by the development of oxidative stress in organs
and tissues. At the same time, a large amount of reac-
tive oxygen species (ROS) and nitrogen monoxide, free
radicals and lipid and protein peroxidation products are
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formed. An excess of ROS and NO in conditions of an-
tioxidant deficiency leads to oxidative modification of
lipids, nucleic acids, and proteins. Oxidative modifica-
tion of protein fragments of receptors, ion channels, and
synaptic structures of a neuron leads to a violation of
the generation, formation, and conduction of a nerve im-
pulse, disrupts synaptic transmission, and, as a result, to
the deterioration of cell function. It is also known that
under the influence of ROS in the cell, the expression
of redox-sensitive genes is activated, some of which are
necessary to protect cells from the toxic effects of oxi-
dative stress, and others, with an excess of ROS, initi-
ate apoptosis. Such a pathogenetic link as ischemia also
makes a big contribution to the development of many
diseases. Its direct consequence is a violation of the oxy-
gen regime of the tissues, a sharp decrease in the aerobic
production of ATP and its deficiency, the activation of
anaerobic glycolysis and the formation of metabolic lac-
tic acidosis, shifts in pH to the acidic side, which leads
to a decrease in the activity of enzymes and the activa-
tion of many pathochemical reactions. Energy deficit in-
hibits the functioning of synapses, ion channels, passive
permeability of membranes for Ca ++ increases. In the
future, secondary mitochondrial dysfunction is formed,
and mitochondria from the “power stations of the cell”,
which would produce ATP, become sources of ROS
and proapoptotic proteins. A sharp decrease in aerobic
production of ATP and its deficiency, activation of an-
aerobic glycolysis and the formation of metabolic lactic
acidosis, shifts in pH to the acidic side, which leads to a
decrease in the activity of enzymes and the activation of
many pathochemical reactions.

Thiotriazolin is a domestic original drug.

Currently, the drug is widely used in Ukraine, and the
interest of doctors in it is growing every year. Thiotriazo-
line is morpholinium-3-methyl-1,2,3-triazoline-5-thio-
acetate, which has membrane-stabilizing, anti-ischemic
and antioxidant properties. Thiotriazoline enhances the
compensatory activity of anaerobic glycolysis, activates
oxidation processes in the Krebs cycle while preserving
the intracellular ATP fund.

The drug activates antioxidant systems and inhibits
the processes of lipid oxidation in ischemic areas of the
myocardium, reduces the sensitivity of the myocardium
to catecholamines, prevents the progressive decrease in
the contractile function of the heart, stabilizes and re-
duces the areas of myocardial necrosis and ischemia, re-
spectively. Improves the rheological properties of blood
(activation of the fibrinolytic system). The mechanism
of action of Thiotriazoline is due to the presence of a
thiol group in its structure, which has high regenerat-
ing and antioxidant properties (the thiol group is a trap
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for ROS and free radicals, and with mitochondrial dys-
function, the thiol groups of the mitochondrial pore are
oxidized, which leads to the formation of mitochondrial
dysfunction, energy deficiency and apoptosis), as well as
the ability of the molecule to activate the compensatory
(malate-aspartate energy shunt during ischemia (Chek-
man et al., 2007-2019). Thus, Thiotriazoline affects key
links in the pathogenesis of ischemic damage to target
organs during perinatal hypoxia.

Main effects:

Antioxidant — consists of several mechanisms: di-
rect — transfers oxygen free radicals and ROS to an in-
active state, indirect — reactivates antioxidant enzymes —
superoxide dismutase and glutathione peroxidase and
protects endogenous antioxidants — a-tocopherol and
glutathione from “overconsumption”.

Antiischemic and energizing — strengthens ATP
synthesis, normalizes the respiratory chain of mitochon-
dria, increases the utilization of glucose, free fatty acids,
and glycogen in cells, limits low-productivity glycolysis
and prevents the development of lactic acidosis in cells,
normalizes the work of enzymes of the Krebs cycle, and
in conditions of subtotal ischemia activates the compen-
satory malate-aspartate energy shunt (more productive
and safer than glycolysis).

Membrane stabilizing — preserves the integrity of
cell membranes, protects membrane phospholipids from
peroxidation, normalizes transmembrane processes, pre-
serves the threshold sensitivity of membrane receptors.

Anti-inflammatory and immunomodulating — re-
duces the content of circulating immune complexes,
limits their release of inflammatory mediators, reduces
the expression of pro-inflammatory cytokines IL-1b,
stabilizes the membranes of basophils, mast cells and
eosinophils, increases the phagocytic activity of mac-
rophages, increases the level of interferon.

Reparative — stimulates the regeneration of the epi-
thelium, restores the microcirculatory channel, activates
the protein-synthesizing processes.

Antiapoptotic — inhibits NO-dependent mechanisms
of apoptosis, increases the level of the anti-apoptotic
protein bcl-2.

Thus. Thiotriazoline:

Normalizes energy metabolism of cells

Inhibits inflammatory reactions

Inhibits oxidative stress and oxidative modification
of cellular and subcellular structures

Stimulates tissue regeneration processes

Increases the effectiveness of basic therapy

Reduces the duration of treatment

Prevents the development of complications

Reduces ischemic tissue destruction
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The ability of thiotriazoline to prevent the occur-
rence and development of cerebral vasodilatation and
the increase of both local cortical and total blood flow
was revealed, which indicates that this drug has a cer-
ebrovascular effect. The activity of the reaction of lipid
peroxidation significantly decreased. The content of
malondialdehyde, diene conjugates and free fatty acids
decreased. These changes are associated with the reacti-
vation of the antioxidant enzymes superoxide dismutase,
catalase, and glutathione reductase under the influence of
thiotriazoline and with an increase in the amount of nat-
ural antioxidants, in particular endogenous a-tocopherol.

The properties of the drug allow it to be used in ob-
stetrics for the treatment of some pathological condi-
tions. In 2003, V.V. Bybik, a study was conducted on
the topic “Pharmacotherapy of fetoplacental complex
function disorders at the threat of termination of preg-
nancy in primiparous women of mature age with the
help of thiotriazoline and Magne-B6”. 162 women were
examined. It was proved that the use of thiotriazoline
in combination with Magne-B6 in the studied group of
pregnant women contributes to the inhibition of the in-
tensity of the processes of lipid peroxidation (reduction
of the accumulation of diene conjugates and the inten-
sity of biochemiluminescence by 30-35%) against the
background of restoring the state of the body’s antioxi-
dant defense system (increasing the activity catalase and
sulthydryl groups almost 2 times).

The use of enterosorption with thiotriazoline in the
mother-fetus-child system was tested. 270 children
were examined at birth. To compare the effectiveness
of this method of correction, the same indicators were
determined in umbilical cord blood as in newborns of
risk groups. It was revealed that only in 28.8% of cas-
es there were manifestations of minor maladaptation in
the form of CNS depression syndrome in the first 2-3
days of life and a slower recovery of the initial body
weight. In 72.2% of children, the condition at the time
of birth was considered satisfactory. Thus, the proposed
correction scheme is effective, which significantly in-
creases the chances of normal growth and development
of newborns.

Recently, there has been a tendency to create noo-
tropics not only on the basis of the original chemical
substance, but also on the basis of combining a known
nootropic with drugs that enhance its positive properties
(antioxidant, anti-ischemic, mnemonic, etc.). Current-
ly, 4 nootropic drugs are registered in the CIS countries
and the European Union, which are a combination of pi-
racetam with diazepam, orotic acid, cinnarizine and am-
inalon, as well as two drugs which are combinations of
melatonin with valerian extract, aminalon, pyridoxine.
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A promising direction in the field of creation of noot-
ropics is the development of a drug (perhaps a combined
one) that combines the nootropic effect with antioxidant
and anti-ischemic action.

The combined nootropic Thiocetam meets most of
the proposed requirements. Thiocetam is an original
combined drug containing the base racetam — piracetam
and the antioxidant thiotriazoline. Thiocetam success-
fully combines the nootropic, mnemonic, antihypoxic
effect of piracetam with the antioxidant, anti-ischem-
ic, adaptogenic effect of thiotriazoline. By the strength
of the pharmacological effects listed above, Thiocetam
significantly exceeds the effect of piracetam and thiotri-
azoline, which are used in monotherapy. Thiocetam is
superior to the best-known drugs of this pharmacolog-
ical group (picamilon, phenibut, mildronate, nicergo-
line, phenotropil) in terms of its nootropic, neuropro-
tective effect.

On the modern pharmacological market, there are a
lot of drugs that can affect these processes, but it is very
difficult to choose a drug that is able to fully affect the
pathological processes occurring in the body, without
causing negative side effects. There is no ideal neuro-
metabolic cerebroprotector.

The problem of using nootropics in the acute period
of cerebral is chemia hypertensive disorders pregnant
women is associated with their ability to cause hyper-
excitation in the cortical regions, as well as with an in-
crease in the energy expenditure of neurocytes. In this
regard, the search for combined drugs that relieve the
side effect of piracetam in the form of lactic acidosis is
promising.

The most accessible method of creating a safe,
highly effective drug today is combinations of known
cerebroprotectors (fixed multicomponent complexes).
One of these drugs is Thiocetam. The composition
of this drug includes a combination of piracetam and
thiotriazoline. Thiocetam has antioxidant (increase in
the level of catalase, decrease in the level of malon-
aldehyde and diene conjugates, decrease in the num-
ber of free radicals), membrane-stabilizing (regulates
ion transport of Na+, K+, Ca++), lipid-stabilizing
(decrease in cholesterol and LDL, increase in HDL),
antiaggregation (reduces platelet aggregation) and
immunomodulatory effect. Thanks to Thiotriazoline,
which is part of Thiocetam, it has a membrane-sta-
bilizing effect (preserving membrane fluidity, pro-
tecting phospholipids from oxidation, prevention of
polarization of ion channels and normalization of ion
transport, preservation of the threshold sensitivity of
membrane receptors; protective effect in relation to
K+-Na+-ATPase).
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Thiotriazoline, which is part of Thiocetam, elimi-
nates the side effect of piracetam in the form of lactic ac-
idosis, therefore it can be prescribed in the acute period,
unlike pure piracetam.

There is evidence that severe endotoxicosis associ-
ated with hypertensive disorders in pregnant women,
Thiocetam is used in complex therapy. V.V. Simrok and
V.S. Cherkasova conducted studies on the effectiveness
of the use of the drug Thiocetam in the treatment of pla-
cental insufficiency and obtained positive results. The
drug Thiocetam combines the active bases of piracetam
and thiotriazoline, which has respectively nootropic,
anti-ischemic, antioxidant and membrane-stabilizing ef-
fects. The above-mentioned properties of Tiocetam and
information about its use in obstetrics served as the basis
for conducting research aimed at evaluating the effec-
tiveness of the drug in the prevention and treatment of
preeclampsia. Thiocetam was prescribed in a dosage of
5 ml of the drug, diluted in 200 ml of 5% glucose solu-
tion, intravenously once a day for 3 days; then 1 tablet
2 times a day for 7 days. To obtain a conclusion about
the effectiveness of treatment of placental insufficiency
with the use of Tiocetam, the indicators of uterine-pla-
cental-fetal blood circulation were evaluated during ul-
trasound examination of the fetoplacental complex. In
pregnant women with placental insufficiency, according
to ultrasound diagnostics, an increase in the systolic-di-
astolic index was found in the uterine arteries, umbilical
cord arteries, and middle cerebral artery of the fetus.

Thus, the use of neuroprotectors in the complex of
intensive therapy of encephalopathy in patients with se-
vere hypertensive disorders of pregnancy is necessary.
According to studies conducted in various clinics of
Ukraine and the CIS countries, the use of piracetam and
thiotriazoline during pregnancy did not cause adverse
reactions from both the mother and the fetus, moreover,
a good therapeutic effect was noted in the form of im-
provement of fetoplacental blood flow.

Unfortunately, at the moment there are no data on the
use of the new domestic drug Thiocetam for the treat-
ment of hypertensive disorders in pregnant women and
newborns who have experienced perinatal hypoxia. In
view of the revealed positive qualities of each compo-
nent of the drug separately and positive data on its use
during pregnancy, it is necessary to conduct clinical trials
of Tiocetam for the intensive therapy of newborns who
have suffered perinatal hypoxia (Cherniy et al., 2007).

CONCLUSION

The intensive development of molecular pharma-
cology and biotechnology during the last two decades
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contributed to the establishment of the pharmacology
of metabolic therapy as one of the leading directions of
modern pharmacotherapy.

Linus Pauling (1974) repeatedly emphasized: “I be-
lieve that, in general, the treatment of a disease with sub-
stances that are contained in the body and vitally nec-
essary for it should be given preference in comparison
with the use of powerful agents, be it synthetic drugs or
extracts from plants, which are able to give and almost
always produce undesirable effects”.

Taking into account this provision is the most impor-
tant factor in the prevention of “drug-induced illness”,
which has grown into one of the most serious problems
of modern clinical pharmacology.

The most actively experimental and clinical studies
were conducted in the field of cardio- and neurotropic
effects of metabolites and their analogues, which is due
to the urgency of finding means for effective therapy of
diseases of the heart and central nervous system.

However, it should be recognized that until now the
pharmacology of metabolic therapy agents has not been
separated into an independent section and clear enough
criteria for preclinical (experimental) and clinical study
of drugs of this type have not yet been formulated.

At the same time, the ideas of metabolic therapy, at
the origins of which stood the school of the outstanding
domestic pharmacologist A.l. Cherkes and his student
L.S. Chekman, are developing. Treatment with metabolic
and metabolitotropic drugs has its own specificity and
can be carried out for a long time. At the same time,
as a rule, there is no weakening of the effects of tradi-
tional medicines prescribed against the background of
metabolic therapy. Usually, the range of doses in which
the therapeutic effect of intermediates and endogenous
bioregulators is manifested is quite wide, which deter-
mines the safety of their use. At the same time, it is im-
portant to emphasize that the choice of optimal doses
that exclude the negative effect of “feedback™ requires
an individual approach and understanding of the essence
of the therapeutic effect.

The use of these means in pediatrics can be especial-
ly useful for age-related disorders of metabolic process-
es. Among the positive properties of metabolic agents
are their beneficial effect on the immune status and a
mild general adaptogenic effect. Compounds of this type
of action reduce or prevent unwanted effects of drugs
by increasing the detoxification potential of the body.
Metabolic pharmacotherapy more than other directions
of medical interventions corresponds to the postulate
“Primum non nocere”.
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PRINCIPLES OF METABOLITHOTROPIC THERAPY IN PEDIATRIC PRACTICE.
CLINICAL AND PHARMACOLOGICAL CHARACTERISTICS
OF MODERN METABOLITHOTROPIC AGENTS (PART 2)

Abstract

The authors in the article, based on their own research, as well as based on the results of other scientists, presented modern
ideas about the molecular-biochemical mechanisms of antioxidant, anti-ischemic, anti-hypoxic, neuroprotective, cardioprotective,
endothelioprotective action of modern metabolitotropic agents and their dosage forms. The article describes the mechanisms of
action and pharmacological properties of such drugs and special dietary supplements as glutamic acid and its salts, estrogens and
phytoestrogens, aspartic acid and its combined preparations, L-arginine, GABA, its derivatives and combinations based on it, D-gluconic
acid and preparations based on it, glycine, glutoredoxin, N-acetylcysteine, tryptophan, methionine, carnosine, nicotinamide, succinic
acid and its salts, bioflavonoids and thiotriazoline. The peculiarities of prescribing these drugs in pediatric practice are described. The
article describes approaches to the development and creation of new metabolitotropic agents.

Key words: anti-ischemic, energizing, neuroprotective, endothelioprotective activity, amino acids, thiotriazoline, estrogens.
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I'nyraminoBa kuciaora Oepe axkTUBHY yd4acTh
B CHEPreTUYHOMY, OIJTKOBOMY 1 KHPOBOMY OOMiHaX.
VY pasi cepleBo-CyANHHOI, HUPKOBOT MATOJIOT11, CTpeco-
BHX CHTYyaIlili 11 BMICT y TKaHWHAX MioKapja, MeYiHKH,
TOJIOBHOTO MO3KY 3HMXKYyeThcsi. ONMH 3 TOJOBHUX ac-
MEKTIB il TIyTaMiHOBOI KUCJIOTH, TOB’sA3aHui 3 ii ne-
TOKCHKaIiHHOI (YHKII€I0, — 3[aTHICTh NMpUHMAaTH Ha
ceOe TOKCMYHHUM amiak y DIyTaMiHCHHTETa3HId peakiii
(Zhang et al., 2022).

SIknio BpaxyBaTH, IO Y pasi TIMOKCHYHHX CTaHIB
BMICT aMiaKy B TKaHMHAaX IiJIBUIIYETHCSA, TO CTA€E 3pPO-
3yMIJIMM BHECOK TTyTaMiHOBOT KMCJIOTH B aKTHBI3allil0
OKHCHIOBAJIbHUX IIPOLIECIB 32 pPaxyHOK 3B’s3yBaHHS
HaJJTMIIKY amiaky. [JyTaMiHOBa KHCJIOTA BiAirpae mpo-
BiZIHYy pONb y peakiisix nepeaMinyBaHHs. [liBUIICHHS
AKTUBHOCTI aJlaHiH- 1 acrmapTar-aMiHOTpaHcdepas i
BIUTMBOM NIy TaMiHOBOI KHCJIOTH B TOMOTCHATAX MCUiHKH
1 IIIUTOMIOIOHOT 3aJ1031 37I0POBUX IIYPIB, & TAKOXK Y CH-
pOBaTIli KPOBi y pa3i rioKCii MOB’A3yI0Th 3 0COOIMBOC-
TSIMH OOMIHY KHCJIOT, TOMY IO caMa TIIyTaMiHOBa KHUC-
JI0Ta 1 IPOAYKT i1 ne3aMiHyBaHHS anb(a-KeTOrTyTapoBa
KHCJIOTA BiJIITPAOTh TaKy K BAXKJIMBY POJIb Y METabOi3-
Mi, Ik 1 amiHOTpaHcdepasza. 3axucHa Ais TIyTaMiHOBOI
KHCJIOTH 3yMOBIICHA TAKOX ii BILTHBOM Ha O10CHHTETHY-
Hi IpoIiecH B HAJHUPKOBHX 3aji03aX. AHAJI3 eKcIepH-
MEHTAJIBHUX 1 KIIHIYHUX JOCIIIKEHb JT03BOJIUB 3pO0H-
TH BUCHOBOK, II0 €()eKTUBHICTh ITyTaMiHOBOI KUCIOTH
y (i310JIOTIYHUX 1 ATOJIOTIYHUX CTaHAX HE MOXKE OyTH
OB’ sI3aHa JIAIIE 3 ii y4acTI0 B aMiHOKHCIOTHOMY O0OMi-
Hi, CHHTE31 O1JIKIB, HyKJIETHOBHX KHCIIOT, 3HEIIKOPKSHHI
amiaky.

AHTHTIIOKCHYHUH BIUIMB TDIYTaMiHOBOI KHCIIO-
TH pealizyeTbes 3 1i BIUIMBOM HacamIlepesl Ha PiBEHb
S€HEePreTUIHOTO TOMEOCTa3y Ta 3MIHOI MeTabOoNIYHUX
BJIACTUBOCTEH MITOXOHJpild. 3HAUHy pOJb Bijairpae me-
PETBOPEHHS TITyTaMiHOBOI KUCIIOTH B PETYIIALII eHepre-
TUYHOTO OOMiHY MITOXOHIPiH, OCKIJTBKH IITyTaMaT MOXKe
CITy)KHUTH JHKEPEJIOM EHEPTeTHYHO HAHOLTBIT aKTHBHOTO
cyOcTpary — OypIITHHOBOI KUCIIOTH 1 3aIlyCKaTH OKHCHE
(dbochopmitoBaHHs, a 3 IHIIOTO OOKY, BAKOPUCTOBYBATH
CHEPreTHYHI Ta BiJHOBIIIOBAIBHI €KBIBAJICHTH y CHHTE-
THYHHX peakiisx (Zhang et al., 2022).

Tak, y pa3i Tinokcii B TKAaHMHAX OPTaHiB I1i]] BIUTUBOM
[IyTaMiHOBOT KHCJIOTH IOCTOBIPHIIIE HOPMaTi3y€eThCsI
piBerp AT®; Hagani akTUBYETHCS OKHCHIOBAHHS Haid-
OiNTbIIIe €HEPreTHYHO e(PEeKTHBHOrO CyOCTpary LUKy
KpebGca — nipoBuHOTpagHoi kucinoty. [IpeBeHTHBHY Ait0
DIyTaMiHOBOI KHCIIOTH B YMOBAX TiIIOKCii TOB’S3YIOTh
TaKOX 31 30UIBIICHHSM KOHIIEHTpAIlii a-KeTorTyTapaTo-
BOI KHCIJIOTH, 3 HACTYITHHM HAaKOITMYCHHSM Y TKaHHHAX
IIABJIEBOT KHMCIIOTH, IO CTBOPIOE YMOBH JUISl 3aiTy4eH-
Hs B muka KpeOca yakTary Ta iHITUX HETOOKHCICHUX
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nponykriB. IlonepenHe BBeICHHS IIyTaMiHOBOI KHCIIO-
TH y pa3i TnoKcii MepemKkomKae HaKOITMYCHHIO B KPOBI
MOJIOYHOT 1 MPOBHHOTPAIHOT KUCIIOT, 30epirae Ha O1TbII
BHCOKOMY DiBHI BMICT DJIIKOT€HY B TEUIHIN 1 M’s3aX.
[myTaMiHOBa KHCIIOTa € JPKEPETIoM CyOCTparTiB s Be-
JIUKOT KUTBKOCTI BHY TPINTHBOKIITHHHUX (EPMEHTIB, TPH
IIbOMY HAsIBHICTH CyOCTpaTy OXOpPOHSIE MITOXOHJpIi BiX
3aruOeni y AeHaTypyounX BIUIMBaX. BBeneHHs B opra-
Hi3M IIyTaMiHOBOI KUCJIOTH y pa3i MaToJIOTiYHUX CTaHIB
aKTHBY€ DIIyTaMaTAETiIporeHasy, MajaTIeriaporeHa-
3y; 3yMOBJIIOE€ OUBII €KOHOMHY BUTPAaTy BYIJICBOJHHX,
OUTKOBMX 1 HMPOBHX CyOCTpATIB 3aBIAKH IiABUIIICHHIO
piBHs BigHOBiIeHUX HAJID abo Hopmaizamii BiTHOCHH
HAJI/HAA®.

AJanToreHHy Jil0 TIIyTaMiHOBOI KUCIOTH BCTAHOB-
JICHO B CKCIIEPHMEHTAaX y MOJCIIOBAHHI TiMOKCHYHOL
i remiunoi rimokcii. Tak, y pasi roctpoi reMmidsoi ri-
MOKCIi 3aCTOCYBAaHHS IIIYTaMiHOBOI KHCIIOTH CIIPHSIO
3MiHI peakiii OKUCHOTO (oc(OpUITIOBaHHS B MITOXOH-
JPisX MEYiHKA i KOPKOBOTO IIapy HAJHUPKOBHX 3aJ03,
110 MPOSIBIISIEThCS 0€3 3aCTOCYBaHHs Ipenapary B Ipo-
1eci azanTarlii 10 TOBTOPHOI TMOKcii. 3aXHUCHUN BILUIUB
DIIyTaMiHOBOI KHCJIOTH Peaji3y€eThCs TAKOXK Ha MiACTaBi
3MIHM HACHYCHHS KPOBI KHUCHEM 1 MIiJABHINEHHS HOTO
CHOKMBAaHHS OpPTraHi3MOM. Y pa3i remiuHoi Timokcii,
BUKJIMKaHOI BBEICHHSM METTeMOITIO0IHYTBOPIOBAYIB,
[IyTaMiHOBa KHCJIOTA HE TUIBKH TallbMy€ YTBOPCHHS
METTeMOTIIO0IHY, aJie TAKOXK 3HAYHO MOKPAIIY€E AUXAIThb-
HY (YHKIIII0 TeMOIT00iHy 32 paXyHOK 301JIbIICHHS CTY-
MeHsT 10T0 HACHYEHHsS KUCHeM. [TyTaMiHOBa KHCIIOTa
BUSIBIISIETHCS TAKOXK €(DEKTUBHOIO B YMOBAX IHIINX BH-
JIB TIMOKCII, [0 BU3HAYMIIO JOLUIBHICTE BKIIFOUEHHS
[IyTaMiHOBOI KACJIOTH B KOMIUIEKCHHI IIpenapar riiyTa-
MEBIT, peKOMEHIOBaHHH B YMOBaX BHCOKOTIp s, Ta 1HIII
MOJIiBITaAMIHHI KOMIUIEKCH. AHTUTIMIOKCUYHI BIaCTUBO-
CTI TITyTaMiHOBOI KHCIIOTH 3yMOBJIEHI TaKOK BIUIHBOM
Ha [EHTPAIbHY | BEreTaTUBHY HEPBOBY CUCTEMH: I1HO-
My CIIpHSI€ YYacTh IBOTO Tpenapary y cuare3i TAMK,
aleTUIIXOJIIHY, TIEPEHECEHH] Kajilo. AHTHOKCHIAHTHA
AKTHBHICTh IyTAMiHOBOI KHCJIOTH ITOB’13aHa HE TUTBKA
3 y4acTio B OOMiHI IIIyTaTioOHY, iIHTCHCUBHUM IIEPETBO-
PEHHSIM OCTaHHBOTO Yepe3 OypIITHHOBUI HaIliBajb/e-
rin y OeTa-oKcHMAacisHy KHCIIOTY, 3HMXXCHHSIM PiBHS
XOJIECTEPUHY KOPEKIII€I0 KHCIOTHO-ITY)KHOI piBHOBAry.
BcraHoBiieHo, 1110 mTyTaMiHOBa KMCIOTa B 103aX 50 mr/
KI' MacH TiJla co0aK MiJICHITIOE pe(IeKTOPHI BiIMOBIi,
1110 BUHUKAIOTh Y MIPEraHITiOHapHUX HEPBax y pasi CTH-
MYJISIIT JOBracTOro MO3Ky i COMaTUYHHUX HepBiB. Bu-
CJIOBJICHO TPUIYIIEHHS, IO ii CUMIIATOAKTUBYIOUA Jis
peani3yeThCcsi Ha PiBHI JIOBracToOro i CIMHHOTO MO3KY.
OpaHodacHO TiIyTamiHOBa KucioTa B no3ax 10—100 mr/
KT HE Ma€ BUPA3HOTO BILUIMBY Ha IPOBEACHHS IMITYIIECIB
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y BEpXHbOMY IIHIHOMY Ta iHIIMX TaHITiSIX. YHIKaJb-
HUH BIUIUB TTyTaMiHOBOI KHCJIOTH Ha METa0oi3M Mio-
KapJia BU3HAYMB iHTepec N0 i KapAiOTPOIMHUX BIACTH-
BOCTE, BUBUCHHS B IUIAHI MPOTHUIMIEMIYHOTO 3aXHCTY
(Zhang et al., 2022).

JlocnimkeHHs OCTaHHIX POKIB CBiI4YaTh Mpo Te, IO
DIyTaMiHOBA KHCIIOTa MIATPUMY€E CKOPOTIMBY (YHK-
IO TIMOKCHYHOTO Ta IMIEeMi30BaHOTO cepIls Ha OUIbII
BHCOKOMY DiBHI 1 BiIIIOBiZa€ Kpamiomy ii BiTHOBICHHIO
B Mepioj peokcureHanii abo pernepdysii miokapzaa. [Ipu
[bOMY 3MEHIIYEThCS CTyHiHb Aerpagamii AT® i kucnoi
(docdarazu y pasi imemii i rinokcii, ycyBaerbes aedi-
IIUT DIyTamaTy # acmapTrary B MiOKapii, aKTHBI3yeTh-
csl YTBOPEHHS TITyTaMiHATy ¥ acmaparinary. Ex3orenna
DIyTaMiHOBA KHCJIOTA 1 MPOAYKTH i TpaHCaMiHyBaHHS
MiACHITIOITh aHaepoOHe yTBopeHHI AT® y MiTOXOH-
JpisiX, OB SI3aHE 13 CHHTE30M CYKIUHATY, 1 THM CaMHM
3MEHIIYIOTh CTYIIHb KOHTPAKTYpH MiOKapa.

[ToxazaHo CTUMYIOIOYMH BIUIMB COJEH ITyTaMiHO-
BOT KHCJIOTH Y pa3i TeMiYHOI TMOKCIi, CepLeBO-CyTUHHOT
HEIOCTATHOCTI TEMOJMHAMIYHOTO THUMY 1 IIIKO3UIHOI
IHTOKCHUKAI[IT HAa BMICT aJICHIIOBUX HYKJICOTHJIB, Kpe-
aruHpocdary, HIKOTHHAMiIHUX KO(DEpPMEHTIB aKTHB-
HICTh KpeaTuH(POCPOKiHA3H, MaIaT- 1 JJAKTaTAeTiapore-
Ha3W B MiOKapAi IIypiB. BudeHo BIUIMB ITyTaMiHOBOI
KHCJIOTH Ha Kaplio- Ta TeMOTUHAMIKy co0ak, a TaKoX
MeJiaTopu CUMITIATHIHOI HEPBOBOI CHCTEMH, SIKi OepyTh
y4acTh y CyIuHHIH perymsmii. [Tix yac BHyTpillTHbOBEH-
HOTO BBEJICHHA ITyTaMiHOBO1 KuciIoTH (20—500 Mr/kr)
301BINYFOTHCS YIAPHUH 1 XBUIIMHHUEA 00’€M KpOBi, MO-
CIJTIOETHCS] POOOTA JTIBOTO IITYHOYKA, AKTHUBY€THCS CUM-
MaTHYHUEA BiJIIT HEPBOBOI cCUCTeMH. BifzHaueHo cripu-
STIUBY Ai10 IIIyTaMiHOBOT KHCIIOTH Ha CEPLIEBO-CYJHHHY
CHCTEMY, HOpMaJTi3aIlilo PUTMY CepIs Y pas3i TocTpoi Ko-
POHApHOI HEJIOCTATHOCTI, B EKCIIEPUMEHTI Ha MOJIOANUX
1 CTapuX TBapUHAX, 30KpPEMa, ITi]] YaC BBEACHHS TITyTaMi-
HATy Kalilo. BHyTpilIHEOBEHHE BBEACHHS ITyTaMiHaTiB
BUKJIMKA€ ICTOTHY CTHUMYJIILIIO KOJATEPAILHOTO KOPO-
HApHOTO KPOBOIMOCTAaYaHHS 11IeMi30BaHOTO MiOKap/a K
3a paxyHOK IOJIMIIICHHS KPOBOIIOCTAUYaHHS, TaK i 3aB.Is-
KM aKTHBi3allii eHePreTHYHOTO MeTaboIi3My TpaHCIIOP-
Ty OJTHO- 1 TBOBAJICHTHUX KaTIOHIB.

OTpuMaHi CTIOIYKH KaJbLiI0 3 TyTaMiHOBOO KHCIIO-
TOIO 1 3IMCHEHNH CHHTE3 IIIyTaMiHATy aHECTE3HHY IS
NpoBiTHUKOBOI Ta iHGineTpaniiiHoi anectesii. Kamb-
[il-MarHieBa Ciib IIyTaMiHOBOT KHCJIOTH PEKOMEHJIO0-
BaHa JUIsL JTIKYBAHHS HEPBOBO-IICUXIYHUX 3aXBOPIOBAHb
1 HopMaJTi3ailii oKa3HHKIB nepudepraHoi Kposi. MeTH-
JIOpOTaTa DIIyTaMar BHUSBISIB BUPAKECHUH MPOTH3AIAIb-
HUH 1 pereHepyrounii edektu. [TonpiiiHi TIyTamiHATH
XEJIaTHOTO THIy (AWHATPIKMOHOKOOANETA TITyTaMiHAT)
€ CTHMYIITOpaMu eputporoesy. [lpemapatu rimytami-
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HOBOi KHCIJIOTH JIOTNIyTaM-1 1 JIOTITyTaM-2 TpOSIBIISIIH
MPOTUITYXJIMHHY iF0. 3-TIOXiIHI ITyTaMiHOBOT KUCIOTH
MaJIi IPOTUIYXJIMHHY, TPOTUBIPYCHY Ta iHIII BUIH 6io-
JIOT19HOT aKTUBHOCTI.

3anpornoHoBaHa CyMilll KaJlilo i MarHilo riryramaris
BUsIBHJIACS €(DEKTUBHOIO Y Pa3i apUTMIH, K1 yCKIIAHIO-
I0Th eKCIIepUMEHTAIBHIN 1H(papkT Miokapaa. Lleit npe-
mapar 3HIKYE PO3BUTOK HEKPOTUYHUX 3MiH Y CepIli IIy-
piB Tij 4ac BBEACHHS /103 13aJJpUHY B TOKCHYHUX JI03aX,
X0Y 1 He 3HAWIIOB 3aCTOCYBaHHS B yMOBaX KOpPOHapHOL
HENOCTATHOCTI Ta IHTOKCHUKAIli amMiakoM. biomeranu
CHPUSIOTH KPAIlOMy BCMOKTYBAaHHIO 1 TPAHCIIOPTY TIIy-
TaMiHarTy, a TAKOXX B3a€EMOJIi 3 peLeNITOPAMH.

Amnaii3 miTepaTypu MoOKasaB, IO CaMe MO€IHAHHS
[IyTaMiHOBOI KMCIIOTH 3 iHIIUMH OioMeTalaMH CTaHOB-
JATH IHTEpeC U MOAAJBIIOTO IOTTHOIEHOTO BHBYCH-
H. Maja TOKCHYHICTH COJEH IIIyTaMiHOBOI KHCJIOTH
(KaJTbITi0 Iy TaMiHaT, MarHikO IyTaMiHaT), BIACTHBICTh
iX yTBOPIOBAaTH KOMILICKCH 31 CTPO(PAHTHHOM, TUTOKCH-
HOM Ta iHIIMMHU Oi0OMeTalaMHt JOITYCKAalOTh MOXKITUBICT
MOSIBU HOBHIX MIJICTAB JUIsl 3aCTOCYBAHHS KUCIIOTH [Ty-
TaMIHOBOI Ta CTBOPCHHS Ha ii OCHOBI HOBUX BHCOKOE-
(heKTHBHUX JIIKAPCHKUX 3aC001B.

Y 90-x pokax Oyiu CTBOpEHI e(peKTHBHI MOXiIHi
[IyTaMiHOBOT KUCIIOTH, JACSKI 3 SIKUX YBIUILIM B apce-
Han Jikapchkux 3aco0iB kpaim CH/JI. Ioxigne rmyTa-
MIHOBOi KHCIIOTH — DIIyTaIlipOH Ma€ MPOTHEHUICHTHYHI
BJIACTUBOCTI 3a paxyHOK Hopmaiizanii [AMK-epriu-
HHUX TIPOLECIB i raJIbMyBaHHS OKCHAATHBHOTO CTpPECY.
JexapOokcnita3y TIIyTaMiHOBOi KHCJIOTU HPOIIOHYBAJIH
JUTSL TIKyBaHHS IyKpoBoro aiadery. Hoormrotin-N-15-o-
KCHHIKOTHHOLII-L-TITyTaMiHOBa KHCIIOTa ITOEJHYE TpaH-
KBIJII3yI04Ui 1 HOOTPOIHI BIIACTUBOCTI 1 TIepeBepIIye 3a
AHTHAHEMIYHUMH 1 MPOTUTIMIOKCHYHUMH BIIACTHBOCTSI-
MHU TipareTam.

Ha ocHOBI apriHiHy Ta NIyTaMiHOBOi KMCJIOTH PO3-
pobrnenuit mpenapar ryTaprin. [TyTaMiHOBY KHCIOTY
3aCTOCOBYIOTh Y JIIKyBaHHI IEpPHHATAIGHUX YpaKeHb
HC 3 meroro moJinmieHHs MO3KOBOTO METa0oNi3My
(Shabalov & Tsvelev, 2004). Entanun (L-rmyramiHoBa
kuciora + L-iuctun) npuitmarots mo 0,1 X 2 pa3u Ha
JIeHb CYOJIHTBAJIBHO MiX DK — Kypc He MeHie 2—4
THXKHIB.

Ectrporenn. OcTaHHIM YacoM iHTepec KIiHilKC-
TiB, (hapMakosoriB i (i3i0NOTiB BUKIUKAIOTH MEXaHi3-
MH HEHWPONpPOTEKTUBHOI il ecTporeHiB. HalGimbmii
KJIaC CTaTeBUX CTEPOilliB — IIeé eCTPOreHU. BUIiISAIOTH
MPHUPOHI E€CTPOTCHH, CHHTETHYHI €CTpOreHH, (ito-
ecTporeHn i kceHoectporeHu. [IpuposaHi ectporeHu
MPEICTABICHI TAKUMH CIONYyKaMH, SK €CTPOH, ecTpa-
JIiOJ, ecTpiof, SIKi € y JIFOJMHM 1 Y TBapwH, 1 3abe3rie-
YyI0Th yCl0 ramy (izionoriunux BIUIMBiB. CHHTETHYHI

Ne 4, 2022 33 ==




MeguumHa

€CTPOrCHHU — II€ IITYYHO CTBOPCHI CIOIYKH, TOJOBHHM
YHHOM JIIKapChKi NpernapaTv, 3 METOr iMitarii ¢isi-
OJIOTiYHOI Aii TOPMOHIB y pa3i iX HecTadi B OpraHi3Mi
a00 HeOoOX1THOCTI HAJTUIIIKOBOI, TIepeBaXkHOT 1ii. dito-
SCTPOTCHHU — II€ XIMi4HI PEYOBHHH, BUALICHI 3 POCIHH
(i30(maBoHU, yMeCTaHH, JIITHAHO), SIKI MalOTh €CTPOTe-
HOIIOJIOHY aKTUBHICTh, BHACITIIOK 1X CTPYKTYPHOI CXO-
JKOCTIi 3 €CTPOTeHaMH JIIOMHHU 1 MAIOTh CIOPiTHEHICTh
3 Oera-ecTporeHoBUMHE perenTopamu. DiToecTporeHu
MICTATBCSI B 0araTboX XapuyoBUX MPOAYKTaX 1 pOCINHAX,
TakuX sIK 000H, 3epHO, TOpixH, (HPYKTH, YUepPBOHA KOHIO-
IIMHA, cOs, NUMinudyra. BimoMo, mo KopiHb MUMIIH-
(dyru MiCTUTB (paxiiii, 37aTHI 3B’ sI3yBaTUCS 3 €CTPOTEH-
HUMH PEIENTOPaMH i IO THITY 3BOPOTHOTO HETATHBHOTO
3B’S13Ky TaJIbMyBaTH LUKIIYHE BUIUICHHS JIOTETHIZYIO-
90r0 TOpMOHY. EKCTpakT KOpeHs IUMINH(YTH BUKINKAE
EKCIIEPECiI0 ECTPOreHHHX PEIIENTOPIB y MPESONTHUHOMY
SIIpi rimorajgaMyca, py bOMY He JTitouM Ha Matky. Di-
TOECTPOTeHU BBAKAIOTHCS MIPUPOTHUMHU CEIICKTUBHUMMU
MOZYJSTOpAaMH €CTPOT€HOBUX PEIENTOPiB, SIKi IIiIOTh
SK arOHICTH €CTPOTEHIB Ha CEPIEBO-CYJHHHY CHCTEMY,
KiCTKH, MO30K 1 SIK aHTUECTPOT€HH Ha MOJIOYHY 3aJI03y
i Matky. llInpoxo BimoMo, 110 psIMUii BIUTUB €CTPOTCHIB
Ha OPTaHU i TKAHWHH 3a0€31eTy€eThCs PELENTOPHO-0TI0-
CEPENKOBAHUM IILISIXOM.

Harenep 4iTko ineHTH(IKYIOTHCS Pi3HI PELENTOPH
ectporeHiB (ER-0, ER-f), sixi 10KaizyroThCS B pi3HUX
opranax i TkanuHax. Tak, ER-o nokamizyrotbcs mepe-
BOXHO B SIEYHUKAX, MATIl, MEYiHIli, HUPKAX, HAJTHUP-
HUKY, Makpodarax, CD8-T-nmim¢ponurax (cynpecopn),
BEHTPOMEIaIbHOMY 1 apKyaTHHX SApax TiloTajaMy-
ca. ER-f — y cynpaonTHYHHX i mMapaBEeHTPHUKYISPHUX
sapax rimoraigaMyca, rimokamii B o6macti momiB CAl
i CA3, 3yOuacTiii 3BHUBHHI, HEOKOPTEKCi, 0a3aibHUX
A1pax, HIOXOBHX IMOyJIMHAX, SAPi JIoXKa TEepMiHAIb-
HOi CMY>KH, IIIBI CEPEIHBOT0 MO3KY, MO30YKY, a TAKOX
y JIeTeHsIX, KUIIEYHHUKY, CEYOBOMY MiXypi, JTiM¢oigHii
TKaHUHI, )KUPOBIi TKaHWHI. Jlokami3aIis BeJIUKOi KiJib-
KOCTi B-€CTPOTCHOBHX PEIENTOPIB y TOTOBHOMY MO3KY
CBIJIYMTH MPO 1X 3HAYHY POJIb Y PYHKI[IOHYBaHHI HEPBO-
BUX KJIITHH 1, K HACHIZOK LOTO, 3AIMCHEHHS BHIIHMX
MO3KOBHX (DYHKIIIH 1 peryJisiiii KU TTENiTTBHOCTI BCHOTO
OpraHi3my, 10 3yMOBIIIOE TOIIYK MEPCICKTUBHUX HEH-
POIIPOTEKTOPIB cCepel MOOYISATOPIB 3-eCTPOreHOBUX pe-
1enTopis. PaHHIMM ekcriepIMeHTaTBHUMH POOOTaMHU SIK
BITYM3HSIHUX, TaK 1 3apyOIKHUX aBTOPIB MOKAa3aHO, IO
€CTPOrCHU MPOSIBIISIIOTH HEHPOIPOTEKTUBHY aKTUBHICTh
y pasi pisaux narosorii ITHC. Bigomo, mo Takuii npe-
mapar, sIKk TaMOKCH(EH, MPOSBISE arOHICT/aHTaroHic-
THYHY aKTHBHICTh 3aJICXKHO Bia q03u 11010 o-EP i B-EP.
VY xolli ekcriepuMEHTaBHUX JIOCIiPKEHb BCTAHOBJICHO,
1[0 BHECEHHS y CYCIEH31I0 BUAUJICHUX HEHPOHIB 3 JIO-
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JaBaHHSIM HaIIUIKy rrytamary (100 MxM) tamoxcu-
¢deny B koHnenTpaniax 0,1 MkM i 10 MkM nipuU3BOANIO
JI0 JOCTOBIPHOTO 3HIKEHHS KUTBKOCTI KJITHH 3 O3Ha-
KaMH HEKpo3y. 30UIbIIEHHS KOHIIEHTpalii y cycnesii
tamokcudeny 10 100 MkM mpuU3BOIUIO IO 3HUKHEHHS
HEHPOMPOTEKTHBHOTO e(EeKTy Iperapary, mo MoB’s3a-
HO, Ha HAIIY AYMKY, 3 JAHUMH 1HIIAX TOCIIKCHb 3 THM,
10 e()eKT aroHicT/aHTaroHict mozao B-ER 3anexuts Bia
KOHIIeHTpallii npenapaty (Belenichev et al., 2014). Me-
XaHi3M JIii TaMokcH(deHy B JOCTIHKEHHSAX in Vitro mo-
SICHIOETBCSI, HA HAILy YMKY, B OOMEXEHHI TpaHCMiTep-
HOTO ayTOKOiI03y 4epe3 mocuiieHHs adinHocti TAMK
peuenrtopiB. lle MiATBEPIHKYETbCA 1 MOCIIIKEHHIMH
3apyOKHUX aBTOPIB, J€ BHUCIOBIIOETHCS IPHUITYIICHHS
PO JOMIHYBAaHHS B HEHPONPOTEKTUBHOMY MEXaHi3Mi
Jii eKCaWTOTOKCUYHOI JIiHI1 BIUIMBY €CTPOTCHIB Ha ce-
Kpenilo DIyTaMary i pyHKIIOHyBaHHS TITyTaMaTHHUX pe-
nenrtopis. 30KpeMa, 3HIKEHHS Tirmep30yIIHBOCTI 3a pa-
xyHOK nocuneHus adinnocti TAMK penenropis. Kpim
TOTO, ECTPOTEHU 3MEHIIYIOTh IPOSBU HEHpO3aaieHHs
3a paxXyHOK 3HIDKCHHS PIBHS IIyTamary, sIKHi, CBO€IO
4eprow, 3MaTHUN aKTHBYBAaTH TPAaHCKPHITLIHHUEN (ak-
top NF-kappaB, BianoBiganbHui 3a MOCHIICHHS CHHTE-
3y Mpo3anajbHUX [IUTOKIHIB.

€ npsMi eKCIepHMEHTaIbHI JAaHI — €CTPOTeHH 3a-
noOIrafoTh CHPUYHMHEHIN aroHiCTaMH TITyTaMiHOBHX
penentopiB i HeiiporokcuHamu LPS (TokcuHm rpam-mo-
3UTUBHUX OakTepiil) 3arubeni KIITHH y KyIbTypax DIl
i HeHpoHiB. MOIYISITOPH ECTPOTCHOBHX PEUEHTOPiB
(timeku 17B-estradiol, 170-estradiol He mpairoe) mepe-
PHBAIOTH TPaHCAYKIiIO curHainy LPS Bix miaasmarnanoi
MeMOpaHH JI0 BHYTPIIIHbOKITITHHHUX €(eKTOpiB 1 IH-
TOCKeJeTy, a ecTporeHoBuii peuentop ER-a onocepen-
KOBY€E 1HTIOyBaHHS MEpPEMIlllEeHHS B SJIPO TPAHCKPUII-
miitHoro ¢akrtopa mnposamanbHUX IUTOKIHIB NF-kB
(Belenichev et al., 2014). Bigoma 31aTHICTh TAMOKCH-
¢eny i oro MeTaboIIITY IPUTHITYBAaTH HEHPOTOKCHYIHY
CHCTEMY TITyTaMaTy 1 HaZaBaTu HEeHPOIPOTEKTOPHY M0
npu P-aMinoigHii aMHe3ii. Y JOCHiHKeHH] OLiHIOBAIH
MOp(hOJIOTIUHI 3MIHH B HEHPOHAX KOPH, TiMoKaMIia, Ie-
PEIHBOTO MO3KY, SIKi OepyTh y4acTb y (pOpMyBaHHI KOT-
HITUBHOTO cTarycy. [TokasaHo, 1110 TaMOKCHU(EH 1 4-Tij-
pokcuTaMoKcH(eH He NOCHIIIOIOTh BUKIMKaHEe [TyTamMaT
MIJIBUIIEHHS BMICTY BHYTPIIIHBOKJIITHHHOTO KaJbIIilO
i aktuBanito NMDA-penentopis. Kpim Toro, Tamoxcu-
¢deH 1 4-rigpokcuTaMokcu(eH ONOKyBald BUKJIHKAHE
17B-ecTpaniona DIyTaMar-3aleXHE ITIBUIICHHS KOH-
[EHTpaIlil BHYTPIIIHbOKIITHHHOTO Kanbiito. [Ipu mpo-
My B KyJBTYPaJbHHUX CEPEIOBHUINAX TiMMOKaMIATbHUX
HEHpOHIB TaMOKCH(EH 301JIbIIyBaB €KCIPECito aHTHa-
MonTOo3HOTO MpoTteiny Bel-2, mo cBiguuTs Ipo HEeHpo-
MPOTEKTOPHY Aif0 Mpenapary.
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Takum 4rHOM, TaMOKcH(eH 1 4-TiapoKciTaMOKCi(peH
9aCTKOBO BUSIBILTIOTH BIACTUBOCTI aroHicTiB EP y Mo3Kky,
a B IpucyTHOCTI 17 B-ecTpamiony («4ucToroy» aroHicra
EP) BoHM Air0Th sIK KOHKYpeHTHI aHTaroHicta EP. [Toka-
3aHo, 0 HeWponporekTuBHa it SERM peanizyeTses
3a paxXyHOK IX ITO3UTHBHOTO BILUTUBY Ha (DaKTOPU €HJIO-
rernoi nuronpotekiii HSP i HIF-6inkis (Belenichev et
al., 2014). Ha namy nymKy, 3MaTHICTh TAMOKCH(DEHY ITH-
TpaTy MiABUIIYBATH B YMOBAX ilIeMii TOJIOBHOTO MO3KY
BMicT Hsp 70-6iKiB 3yMOBJICHA HOTO TeHOMHHMMM 1 TO-
3areHOMHHUMU e(eKTamH.

Hanmivu nonepeHiMu podoTamH, K1 y3roIKyOTh-
Csl 3 HU3KOI0 EKCHEPHUMEHTAIBHHUX POOIT 3apyOiKHHX
JOCIIIHKKIB, TIOKa3aHa 3[aTHICTh ecTporeHiB i SERM
MOJIYJIFOBAaTH EKCIPECiI0 IMOOAIBHUX YWHHUKIB TpaH-
CKPMIIIi, BIAMOBIAaIbHUX 3a cuHTe3 Hsp-0inkiB. Kpim
Toro, aktuBamis SERM [-ecTporeHoBHX perentopis
TOJIOBHOTO MO3KY 3yMOBIIIOE BiJl’€JHAHHS BiJl OCTaHHIX
Hsp70-6inkiB, mo 3abe3nedye BXOIKEHHS IUX OLIKiB
BCEpeIUHY KIITHHH 1 peaizamiro iX 010JI0Ti4HOT QyHK-
iii. MexaHi3Mm 1i€i B3aemomii moB’si3aHuit 3 posutto Hsp
70 y miaTpuMIli B HEAaKTHBHOMY CTaHI €CTPOTCHOBHX
penenTopis, HE OB’ A3aHUX 3 ecTporeHamu (Belenichev
et al., 2014). Ectporenn Ta iX aHAJIOTH 3HHXKYIOTh JTUC-
TpoivHi MpoIecH B IMJIALEHTI, TOKPAIYIOTh ii BaCKyIIs-
pH3alio, HOpMali3yloTh MAaTKOBO-IUIAIICHTAPHUH KPO-
BOOOIl. 3aCTOCOBYIOTHCSI TaKi Mpenapard: eCcTpaiiony
JUIPOITIOHAT — JUIsl MPOMIUTAKTHKY 1 JTIKYBaHHSI TiMOKCIT
BBOISITH BHYTPIiIHEOM 13080 110 20 000 O/] (2 M 0,1%
OJIITHOTO PO3YMHY) MIOAHS MPOTAroM 15 mHIB; (omu-
KyniH — 1o 5000 O/] BHYTpilIHEOM SI30BO MIOJHS IIPOTSI-
roM 15 JIHIB; @ CUTETIH-CHHTCTHYHHHA €CTPOreHOMNO/i0-
HUI IIpenapar BBOAUTHCS BHYTPIIIHBOM SI30BO 3 METOIO
MOJITIIIEHHS XUTTEMISUTBHOCTI mioaa (mo 2—4 mi 1%
po34MHY) a00 Y BUIVISAI BHYTPINIHBOBEHHUX 1H(DY3ii 20
i 1% pozunnay B 400 Mt 5% miroko3u. Kype nikyBan-
Hs 10 nHiB. CHreTiH MOKpally€e TPaHCIOPTHY (QYHKITIFO
IUTAl[CHTH, MiABHIIYIOYN MPOHHUKHICT IDIalEHTAPHUX
CYIIMH, HaJae BUOOPUY CIA3MOJITHYHY [0 Ha CYyIHHU
MaTKH, He BIDIMBAIOYU Ha 3arayibHy reMoguHamiky. On-
HaK CTUMYIIIOIOUA Jlisl Ipernapary Ha MioMeTpiit oOMex-
y€e 10ro BUKOPUCTAHHS Y pa3i HeTOHOIIEHOT BariTHOCTI.

AcnapariHoBa KHCJIOTAa YNHUTH TO3UTUBHUMN BIUIMB
Ha KoJlaTepaJbHUH KOPOHApHHUI KPOBOOOIT B imIeMizo-
BaHMX OpraHax. 3axHCHa i acmapTary y pasi imemii
MOB’s13aHa 3 HOT0 MIBHIKUM BKJIIOYCHHSIM y METa00Mi3M
TKaHMH. BupakeHa aHTHAMHECTHYHA [Iisl MPUTAMaHHA
mpemnaparam, 0 CKJIQAy SKHX BXOISITH KUCIOTH IIyTa-
MiHOBa, aclapariHoBa, METIOHIH y Pi3HHUX MO€JHAHHIX
3 HIKOTHHOBOIO KHCIOTOIO. [Ipm3HaueHHsS cyOcTpart-
HO-KO(EPMEHTHOTO KOMIUIEKCY Y pa3i Tilokcii Miokap-
Ja, B SKAW BXOIATH MpENapaTH iHAWBIIyadbHHUX ami-
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HOKHCIIOT — acrapariHoBoi (MTaHaHTiH) 1 TIyTaMiHOBOT,
a TaKoX MipuIokcaibdocdary, IpU3BOAWIO A0 AKTHUBA-
1T «MaJaTHOTO [IYHTa», 3HAYHOTO MPUCKOPEHHS TEMITY
JIKBIJAIT TOKa3HUKIB 1IIEMIYHOTO YIIKOIKEHHS y pasi
rocTpoi imewmii opraniB 1 Tkanun (Werner et al., 2022).
Crenuogiky HeipoTporHoi il acmapariHOBOi KHCIIO-
TH TOSICHIOIOTH THM, II0 Y CHHANTHYHUX 3aKiHUCHHSX
nepeOyBaroTh (PepMEHTHI CHCTEMH 1X CHHTE3Y 1 CHCTe-
MU, 110 3a0e3MeUYyIOTh X BUBUIBHEHHS Y CHHANTHYHY
NIJIMHY T Ji€0 NeBHUX CcTUMYmiB. Ha moctcuHan-
TU4HI MeMOpaHi A1 Mojekynu L-acrapariHoBoi Kuc-
JIOTH € MICIIS CIIEIU(IYHOrO 3B’ I3yBaHHs, B pe3yyIbTaTi
B3a€MOJIi 3 AKMMH BUHHKA€E (i3i0JNOTiYHA BiAMOBiAb.
€ cucreMa 3BOPOTHOTO 3aXOIUICHHS LUX CIHONYK, IO
PETyIioe X KOHIICHTPALII0 y CHHANTHYHIN minuHi. Ac-
mapariHoBa KHCJIOTa BXOAUTH Y KOMIO3UTH IJIsT KOPEK-
1ii ekcTpamnipaMiHOi HeJOoCTaTHOCTI (BiTamMikcT-P, ami-
HOKOMITO3UT-P, onyapin, aminomypinon). i koMmo3uTu
MICTATh Ha0lp aMiHOKHCIOT y Pi3HHX CIIiBBiJHOIIEH-
HSX: DIyTaMiH, aclapariHoBa KUCJIOTa, JICHIIHH, 130J1eH-
[MH, OMCTHH 1 UCTETH Ta 1H. € TaKoX 1HII KOMIIO3UTH
(aminoBeH-P, mpose-P, 11epeOpoH, ceBiT), sIKi MICTATH Ha-
0ip aMiHOKHCIIOT Y pi3HUX CITIiBBIHOIICHHSX: O-aJIaHiH,
DTIOWH, TIyTaMiH, aclaparaHoBa KUCIOTa acoliiioBaHa
3 Mar”ieM, CKBajieH Ta iH. Tak, KOMIIO3UTHHIA Mpenapar
MpoBe-P MICTUTH CyMilll aMiHOKHCJIOT: IJIyTaMiH, ac-
napariHoBy KHCJIOTY, B-amaHiH, miinuH. Bin minBumye
BMICT rajJbMiBHHX HEWPOMENIaTOpiB, CTHUMYJIOE CHEp-
TeTHYHUNA OOMiH, HEUTpali3ye TOKCHYHI MPOAYKTH 00-
MiHYy, IIMPOKO BUKOPHUCTOBYETHCS B HEOHATOJOTIl LIS
JiKyBaHHSA MepUHATAIBHUX eHIedarnonariii. [lobosa
nmo3a Big 100 mo 300 mr. KiiHiuHe 3aCTOCYyBaHHS KOM-
MO3UTIB — JIKyBaHHS IEPHHATAIBHUX YpPaXKeHb IIEH-
TpaJIbHOT HEepBOBOI cucTeMu. I1ia yac JiKyBaHHS JTOHO-
meHux Jite (40 THXHIB rectamii) 3 nepuHATaIbHIM
ypaxenHsM [{HC BHKOpHCTOBYBaBCS aMiHOKHCIOTHHMA
KoMIO3UT mpose-P. Bei miTu Hamxoqunu y BiIiIeHHS
MaTOJNOTii HOBOHAPOKEHUX 3 HEOHATAIFHOTO LIEHTPY
Ha 2—3 TWOKHI XUTTS Bifpa3y MiCNs 3aBEPIICHHS KOMII-
JIEKCY peaHiMaliiiHux 3axomiB. Bik miteli 06ox rpym,
SIKIIIO BOHU BXOJATh y JOCIIKEHHS, OyB MOPiBHAHHUM.
KpurepissMu BKIIOYCHHS B OCHOBHY 1 KOHTPOJBHY TPY-
iy Oynu: OITiHKA 3a IMIKaJol Amrap MeHmre 5 OaniB Ha
MEepIIii XBHJIMHI TICISA HAPOJKECHHS, YIBTPa3BYKOBI
O3HAKH TIMOKCHYHO-IIIEMIYHOTO ypasKeHHSI TOJOBHO-
TO MO3KY 3a BIJICYTHOCTi TpyOHX BaJ PO3BUTKY (KHUCTH
CYIUHHHUX CIUICTiHb, TICPUBEHTPUKYIISIPHE ITiIBUIICHHS
EXOIITBHOCTI, IEPUBEHTPUKYJIAPHI KUCTH). JIIKyBaHHS
MPOBOAWIN KypcamH 110 10 THIB 3 5-1€HHOIO IEPEPBOIO.
Jlo6oBa n03a npogiTa-P ctanoBuia 3 karcymu (300 mr).
BMicT Karncynu po3urHsIIM y BOAI KIMHATHOI TeMIIepaTy-
PH 1 JaBajH JiTSM TPH pasul HA JEHb 10 inu. Y MOJOBU-
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HU JIiTe IMBUAKA MO3UTHBHA JMHAMIKA HEBPOJIOTIYHOI
CHMIITOMATHKH TO3BOJIMIA OOMEXUTH KypC JIKYBaHHS
UM 32CO000M OJTHUM LIMKIIOM TpuBamicTio 10 nHiB.
APpriHiH HaJCKUTH 10 MOJy3aMiHHUX aMiHOKHCIIOT,
BiH OyB ymepiue inenTudikoBanuii y 1886 pori. ¥ 1987
p. TPyIa aHDTIHCHKUX YYCHUX Ha YOJIi 3 JOKTOpoM MoH-
KaJa TOKa3ana, L0 CeHJOoTeliipenakcyrounii (akTop
€ OKCHJIIOM a30Ty. Bimomo, 1o okcup a30Ty € TOJIOBHOIO
CIIOJTYKOIO B PEryJIsiii CyTHHHOTO TOHYCY, MIKPOLIUPKY-
JIAIT Ta 1HIIUX JKATTEBO BAXJIMBUX MporieciB. onos-
HHUM JKepesioM OKCHAy a3oTy € L-aprinin (Shiraseb et
a.1,2021). Cunre3 NO BinOyBa€eThCs i1 BILTABOM TPhOX
¢dopm NO — cumaTetazu (NOS): 1BOX KOHCTHTYIIiH-
Hux-eHaotenianbHoi (eNOS) i1 HeliponanpHoi (NNOS)
i1 omuiei iHgykoBanoi (INOS). Llukn cuHTE3y OKCHIY
a30Ty, KUl Karamizyetbcst NO — cHHTETa3010, BimOy-
BAETHCA B MEXKaX OJHOTO 3aJTI30BMICHOTO TE€MTiOIOBOIO
LEHTPY 1 BKITIOYA€ HU3KY HOCTIJOBHUX CTaIii IepeTBO-
PCHHS apriHiHy, B pe3yJbTaTi sIKUX, KPIM OKCHAY a30Ty,
YTBOPIOETHCSL TAaKOX MLITpyleH. [IpoMiKHIM IepBUH-
HHUM TIPOAYKTOM Y pa3i mepeTBopeHHs L-aprininy min
BriBoM NO-cuHTeTasu € N-ringpokcu-L-aprinin. Jami
N-rigpokcu-L-apriHiH mijg BIUIMBOM CYHEpPOKCITaHTIB
MPOIOBXKY€E METa0OMi3yBaTHCS, TEHEPYIOUH TIPH [EOMY
OKHC a30Ty. Y pa3si pepMEHTaTUBHOTO OKUCHEHHS apri-
HiHy NO-CHHTa3010 OKHCIIIOBAYeM BBaXKAIOTh MOJIEKY-
JISIPHUH KUCCHb. IHTCHCUBHICT (pepPMEHTATHBHOTO CHH-
TE3y OKCHy a30Ty Hala€ y pasi 3MEHIICHHS HACUUCHHS
KpOBi KHUCHeM. BBaxaroth, 1o L-apriHiH 3B’sA3y€TbCs
3 TI00yNIoK0 OiIKa 01 3a7i30BMiCHOTO TeM-TiOJOBOTO
HEHTPY 1 HaJjaJli 3aJMIIAEThCS KOOPAUHOBAHUM Y IIbOMY
nooxxerHi 10 yreoperns NO. [Iponec BinOyBaeTses 3a
yuacTio NAJI® H i xuchto. [1ig yac KOMIIEKCHOT OKHC-
HOT peakiiii karamizyerbes pepmerToM NO — cHHTa30¥0,
(epMEHT NpHEAHYE MONEKYIIPHUN KHCEHb IO KiHIle-
BOTO aToMma a30Ty B TyaHIAMHOBIH rpymi L-apriHiHy.
Businsnennst eNOS 3 mia3zmMarnyHoi MeMOpaHHu, OKHUC-
HeHHs L-aprininy i cuate3 NO miiBHIY€ThCS i1 BILUTH-
BOM PCLENTOP3ANEKHUX (ALETUIXONiHY, OpaauKiHiHy,
cepoToHiny, TpomOiny, AJI®, miyramary, cyOcTaHIii
P) aronicTiB, AKi MiBUIIYIOTh KOHIIEHTPAIIIIO KAIBIIIIO
B CHJIOTENII, ajie MO)KE 3HIDKYBATHCS TiJ €0 peler-
TOPHE3AICKHUX aHTATOHICTIB KanbMoIyiniHa (Tpudrop-
Mipa3uH, KajiMia3ol), TeMOrIo0iHy, METTeMOIIO0iHY,
QIKIIBHUX 1 HiTpomoxigHux apridiny (Belenichev et
al., 2009-2019). Bazogunsatyrounii epext L-apriHiny,
onocepeakoBanuii NO 1 3aBISIKU 31aTHOCTI OCTAHHLOTO
AKTHUBYBaTH PO3YMHHY ryaHijariukiazy i il M® — 3a-
JIeKHI TMPOTETHKIHA3H, 3HWKYBaTH J0 B3a€MOJIl Kalb-
L0 3 TPOHOHIH-TPOIIOMiO3MHOBHM KOMIDIEKCOM, Tpa€e
YK€ BRXIUBY POJIb y MIATPUMII CYIHHHOTO TOHYCY,
apTepiaTbHOTrO THCKY Kapio- Ta CHCTEMHOI TeMOAHHA-
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Mimi. [Ipy 11bOMy MOCHIIOETBCS BIUIMB iHIIUX €HIOTE-
TMA3aNeKHUX TUIATATOPIB (ALETHIIXOJIHY, OpaauKiHIHY,
ricramiy) i raIbMyIOThCSl Ba30KOHCTPUKTOPAMH (aHTi-
oren3uny II, TpomOokcany A2), B TOMY YHCIIi YTBOPEH-
HS €HJIOTEINiHY — | BUBUIBHEHHS HOpaApeHATIHYy 3aKiH-
YeHHSIMH CUMITATHYHUX HEPBIB, MiJBHUIIYETHCS CHHTE3
SHJIOTEITIaNbHOTO (haKTOpa POCTY, AHTIOTEHE3, TaJIbMy-
€ThCs Tpoidepartisi, Mirpaiis KJIITHH HEIIOCMYTOBaHUX
M’s13iB, CHHTE3 MO3aKIITHHHOTO MAaTpHKcy. MOKIuBi
TaKOX MPOSBU aHTHOKCHJIAHTHOT, TIIOMIMi IeMIYHO1, aH-
TUTPOMOOTeHHO1, aHTHarperantHoi aii NO, kpiM ToroO,
OKHC a30Ty Oepe yJacTb y peryssmii JUXaHHs.

3 omsay Ha AaHi, MPEACTaBIEH] BUIIE, 3pO3yMiJo,
mo Hegomik NO Beze 10 MOpYIIEHHs HE TUTBKH CyAUH-
HOTO TOHYCY, MiJBHUIICHHS apTepiaipHOro THCKY. Hana-
7i OyII0 BCTaHOBJICHO, IO CHIOTENIH BUKOHYE BaXKIIHBY
POJBb HE TINBKY B PEryssiii TOHyCY, a i mporecax pocTy,
B Tpoliecax aaresii JICHKOIUTIB y OanaHci mpodiopu-
HOJITUYHOI 1 IPOTPOMOOTCHHOI aKTUBHOCTI, & TOJIOBHY
POJIBb IIpH IBEOMY BiZlirpae OKHC a30Ty. ToMy BBa)KalOTh,
o nopymeHHs 6iogoctynHocTi NO Bigirpae KIo4oBy
poib y muchYHKIT emiTeNiro i BIUIMBOM (aKTopiB
PHU3HKY B pe3yibTaTi YTHCKY eKCIpecii/iHaKTHBaIlii eH-
noremanbHoi NO-cuHTeTa3u ((pepMeHTy, SKud Bimo-
Bifae 3a cuHTe3 NO 3 apridiHy) i 3HWXKEHHS CHHTE3Y
nonepenauka NO — L-apriniHy, 3MEHIIICHHSI Ha TOBEPX-
Hi €HIOTeTalbHUX KIITHH HIUILHOCTI PElenTopiB, Mo-
Ipa3HEeHHs SKUX Bele 10 yrBopeHHS NO; miIBUIIECHHS
nerpanaiii NO. Tomy i SBIISIIOTH 1Ba TOJOBHUX HUISXH
miBHIIEHHS cuHTe3y NO: 301UIbIICHHS KOHIIEHTpAI
B KimiTii L-aprininy Ta migsumenHs excipecii eNOS.

3apa3 HasBHA TOCTATHS KiIBKICTh €KCIIEPUMEHTAIb-
HUX 1 KIHIYHAX pOOiT, SKi CTBEPIXYIOTh NOIUIBHICTH
3aCTOCYBaHHS L-apriHiHy y pa3i 3aXBOpIOBaHb, PO3BH-
TOK SIKUX CynpoBokyeThes aedimurom NO. Tak, BBe-
IeHHs L-apriHiHy y pa3i eKCliepUMeHTAIBHOI JISTeHEeBOT
rinepreHsii HOBOHAPOKEHUM HEAOHOIIECHUM IIypaM
MIJIBUIYBAJIO BMICT OKCHJy a30Ty B JIETCHAX 1 (yHK-
uito quxaHHs. [Ipenapar Mae aHTHOKCHIAHTHUN BIUIHB,
ajie He peatizye JiKyBaabHHKA eeKT micis eMOomizartii,
III0 TIOB’S3yBAJIM 3 YTBOPEHHSIM HEpoKcHHITpHTY. Ilpe-
napati L-apriHiHy He TIIbKH BUSBJISIOTH MO3WTHBHHMA
BIUIMB Ha XiJA TINOKCii, ajie CHPHSAIOTH IMOJIMNIICHHIO
MeTaOOJIYHUX TPOIECIB Y MO3KOBIH TKaHWHI: BUKJIH-
KAlOUM 3MEHIICHHS BMICTy MPOAYKTIB OKHCHIOBAJIBHOI
Momudikallii Oiika i MiABUIIECHHS CHUCTEM AHTHOKCH-
JTAHTHOTO 3aXMCTY Ta eHepro3ade3neyeHHs MiTOXOHIPii
Ha T/ 3pOCTaHHsI PiBHSA HITPUT-aHIOHY B MO3KY. Apri-
HiH Ma€ aHTUTOKCHYHI BIaCTHUBOCTI, 5IKi Oy/u OB’ s13aH1
3 Horo (hi3MKO-XiIMIYHUMH OCOOJMBOCTIMH. BupaxkeHi
KaTiOHH1 BIACTUBOCTI T'YaHIIWHOBOI TPYIH, CXMIIBHI JI0
KOMILIEKCHOTO YTBOPEHHS IPOTOHIB i YTBOPECHHS IIBIB
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3 aJIp/IeTiIaMy, BU3HAYaJIM BILIMB Ha MPOLIECH MEpeKHC-
HOro OKMCHeHHs JimiaiB. KpimM Toro, apridiH BUCTyHae
B POJIi TOJIOBHOTO ITOCTa4alIbHUKA CEYOBHHH, SIKA € MACT-
KOO BUTbHUX paaukaiis (Shiraseb et al., 2021). Cuix 3a-
3HAUUTH OIHOCIIPSIMOBaHMH BIUTUB L-apriHiHy Ta #oro
MOX1THOTO TIyTapriHy Ha MPOSBHU TiMOKCIi, BUKINKAHOT
YTPUMAaHHIM TBapHH y 3aMKHYTOMY HPOCTOpi 1 remid-
HI{ TIMOKCii, BUKIMKAHOT ra3oM. Y pasi IUX MaToJIorii
3MEHIITYBABCSI CHHTE3 OKCHAY a30Ty B IEUiHII, 3pOCTaB
piBEHb MPOLECIB JIMONEPOKCHIAIT 1 MpHUTHIYyBasia-
Csl aKTHBHICTh AHTHOKCHJIAHTHHX 1 MIiTOXOHJpiaJIbHUX
(dhepMeHTIB.

JlixyBasnpHO-TIpOQiNakTHYHUH BILIMB L-aprininy ta
[IyTapriHy Ha MaTOTeHETHUYHI MPOSIBH TIIMOKCUYHOT 1 Te-
MIYHOI TiMOKCii XapaKTepu3yBaBCs 3POCTAaHHSAM DPiBHSA
CHHTE3y OKCUY a30TY, 3MEHIIICHHSM ITPOIIECiB ITEPEKUC-
HOTO OKHCHEHHS JIMi/IiB BiIHOBIEHHAM (YHKIIIT cHUCTe-
MU aHTHOKCHAAHTHOTO 3aXUCTy Ta EHEPro3ade3neueHHs
MITOXOHJpIN y HediHIi. Y pa3i IUPKYIATOPHO-TEMIUHOT
TINOKCIi BCTAHOBJICHO, MO L-apriHiH iCTOTHO BIUTHBA€E
Ha CHHTE3 OKCH/Iy a30Ty, IPOLECH OKCUAATUBHOTO CTpe-
Cy 1 aHTHOKCUIAHTHHUH 3aXHCT MITOXOHIPIl TOJIOBHOTO
MO3Ky. Beenenns L-aprininy nepern mogatkoM pernepdy-
31HOTO TEePIOAy CIPHSIIO 3MEHIICHHIO OPYIICHB MPO-
OKCHJJAHTHO-aHTHOKCH/IAHTHOTO CTaHy Ta HOpMaJi3y-
BaJIO0 aKTUBHICTH ajlaHaiH- 1 acmapTataMiHOTpaHchepas.
MexaHi3M 1bOro eeKTy Mir OyTH 3yMOBJICHHI B3aEMO-
niero NO 3 (opMaMu KHCHIO, SIKi TeHEPYIOThCSA y pasi
penepdy3ii, ronoBHUM edeKToM OyII0 yCyHEHHS paluKa-
JIiB, 3HIDKCHHS IIUTOTOKCHYHOCTI CYTIEPOKCH]I paIuKaIIa.
L-aprinin nonepemkas BUCHA)XEHHS aHTHOKCHAAHTHOTO
MOTEHITIAJTy OPTaHi3My, IO MaJlo CTabL I3y edexTt
Ha MeMOpaHy, 0OMeXylo4r MPOHUKHEHHS BIIBHUX pa-
JIMKAJTIB KHCHIO BcepenuHy ruapodo0Horo mapy. Mox-
JUBa IpsiMa poTekTopHa it NO Ha [ediHKy MOB’s3aHa
3 TPUTHIYCHHSIM AaKTHBHOCTI Kymn(epOBCHKHX KIITHH
y pasi penepdysii. [lig ni€ro eHAOTeHHO yTBOPEHOTO
NO nominmiyBaiucs yMOBH MiKPOIMPKYJISIIT B OpraHis-
Mi B TocTimemiuHoMy niepioai. Basoaumnsramnis ycysana
HECTPHUATINBI HACTIIKA ()eHOMEHa BiJICYTHOCTI TOB-
TOPHOTO TOJIINIICHHS KPOBOOOITY B OpPraHi3Mi.

OKHC a30Ty MOXE PETyJIIOBAaTH CIIOKHBAHHS KUCHIO
KIiTHHaMHu 1 6epe ydacTb B omnTuMmiszanii merabdomizmy
MITOXOHJIPIH TEMaToUTIB y penepdy3iiHuN mepio,
TOOTO OTpuMaHi (hakTH BKa3yBaJd Ha BAKIMBY pONb
NO B MexaHi3Mi MPOTEKTOPHOTO BIUTMBY L-apriHiHy
Ha TNEUiHKy y cucteMi penepdysii. bakrepuruany aito
L-aprininy moB’si3yBajgy 3 MeTaboli3MOM Mpernapa-
Ty, SKAH METa0OMi3yeThCsI OKPEMO BiJ] IHIINUX KHCIOT,
siki MicTAThesl B paHi. Koneepcis L-aprininy BinOysa-
€Tbca K Tig BumBoM NO-cuHTaszu (iHAYIIOETHHOT
1 eHoTeMiabHOl) 1 CpuUsie MepeTBOpeHHI0 L-apriHiny
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B L-miitpynen. Cunresyerscss NO 3a yyactio NO-cus-
Ta3H, Mae OAKTEPHULIUIHI 1 TIPOTUITYXJIMHHI BIACTHBOCTI.
VY pasi B3aemonii 3 L-aprina3oro Moxke yTBOPIOBATHCS
cegoBuHa i L-mipouin, 1m0 € cybcTpaTtoM 11t CHHTE3Y KO-
JlareHy B TKaHWHAX 1 MMOJiaMiHIB (IIyTpeCIHH, CriepMe-
1iH, criepMiH). OCTaHHI BIAIrparOTh BAXKIIUBY POJb Y pe-
rymsnii pocty, nudepenuitoBanHi, cuntesi JJHK i PHK,
10 HEOOX1THO JUTS pereHepailii TKaHuH.

INomxkomkenHs: nepupepuIHuX HEPBIB y pasi HEw-
PONAaTUYHOTO OOJBOBOTO CHHIPOMY, SIK 1 3araibHUHA
mpoIec y cyniodax y pasi aja’FoBAHTHOTO apTPUTY BeZe
O CEHCUTH3Allil MEPBUHHHUX HOLUIICTITHBHUX e(eK-
TiB i rinepaxkTuBamii IEHTPAaIbHUX HEHPOHIB CHCTEMHU
0011p0BOT YYTAMBOCTI. L-apriHiH rpa€e MOABIHHY pOJb
y HOLMILENTHBHUX MPOLEcax MO3KY, 3aB/sKH YTBOpPEH-
HI0O NO 3a nomomororo NO-CHHTa3u, Tak MOXKJIHBO 13
3anmyueHHsM NO B HouumnentusHi peakiii B [[THC i Ha
nepudepii. Bimomo, 110 B rinepakTUBallii HeHTPaTbHOT
HEPBOBOI CHUCTEMH 3HA4YHY POJIb BiIirparoTh 30ymKy0Ui
aMIHOKHCIIOTH, 3aBIsKH BILTUBY Ha NMDA pernentopu,
ane octaHHi Moxe akTuByBatd NO y pasi miABHIIEHO]
npoaykiii. OmHoYacHO L-apriHiH € TaKoX MPEeKypcopoM
KioTpo(iHy — OMiOiTHOTO JUNMENTHIA, KU MiIBUILYE
BUBUIbHCHHS METeHKedasliHa y CHHUHHOMY 1 TOJIOBHO-
My MO3KY, OCTaHHil HaJla€ aHTUHOLMIICTITUBHUH BIUIUB
y TOJOBHOMY i COMHHOMY MO3Ky. Tak, y pasi TpaBmy-
BaHHA 1 epepizaHHs CIIHIYHOTO HepBa i PO3BUTKY HEH-
pOIaTHYHOTO OOJLOBOTO CHHAPOMY y IIypiB L-apridin
HaJaBaB Mpo¢inakTHuHy Aifo. Beenenns L-aprininy Ha
TITi MOZIEJIFHOTO HEHPOMAaTUIHOTO OOJTHOBOTO CHHIPOMY
3MEHIIYBAJIO CTYIiHb PO3BUTKY ayToToMii. L-aprinin
MaB CIPUATIUBY 10 Ha TIepeOir ieMiYHUX YITKOIKSHb
y MO3KOBIii TKaHHHI, ToMy 1[0 NO B HEpBOBIiil cucTemi
BUKOHYE POJIb MeIiaTtopa, MOAYJSITOpa HEPBOBUX IPO-
1eciB, Oepe y4acTh y peryssinii iMyHHOTO 3aXHCTy MO3-
KY, PeryJsiii MO3KOBOro KpOBOOOIry y pasi 3amaibHHUX,
TpPaBMaTUYHHX 1 IyXJIMHHUX 3aXBOPIOBAHb.

APpTiHiH TONINIIYBaB MO3KOBUI KPOBOOOIT, X04a He
3MEHIITYBaB iIIeMiuHy 30HY. ApPTiHiH HE TLJBKH € MOIIe-
penaukoM NO, BiH Ma€ iHTiIOyIOUMH BILIMB Ha MPOIECH
PO3BUTKY aTepOCKIIEPO3y, OJIOKYIOUYH aKTHUBAIIO 1 ajre-
31F0 JICWKOILIMUTIB IO €HIOTENII0 1 are3ir0 TPOMOOIIHTIB,
cunare3 nporeiniB aare3ii VCAM-1. Mapkep MCP-1
HAJla€ aHTUPAAUKAIbHY, aHTHOKCHIAHTHY Jif0, TIPUTHI-
qyIOUM CHHTE3 EHJOTEIiH-1, MepemIkoKaodn HaaMip-
HOMY HarpOMa/DKCHHIO ITO3aKIITHHHOTO MAaTpPHKCY.
ITpu3HadeHHs apriHiHy BariTHAM XiHKaM 3 KITiHIKO-JIa-
0OpaTOpHIMH MPOSIBAMU TIEPTEH3UBHHUX PO3JIAIB JIET-
KOT'0 Ta CepeIHBOI0 CTYINEHs TSDKKOCTI 1o 1 T Beepeau-
Hy 3 pasu Ha JieHb npoTsaroM 10 aHiB. 3anpornoHOBaHHHA
METO/] TIKyBaHHS TilIEPTCH3UBHUX PO3JAJIB y BariTHUX
i3 3aCTOCYBaHHSM apriHiHy JO3BOISE IOCSATTH HOp-
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Mai3alii KHCHEBOTPAHCHOPTHOI (yHKIii KpoBi mMIIs-
XOM IHIYKIIT TJTIKOJI3y 1 MeTaboIiyHoi TpaHchopmarii
EPUTPOLIUTIB, MIO CYMPOBODKYETHCS 3MEHIICHHSIM IX
CEPEHBOTO 00CATY, TeMAaTOKPHUTY 1, BIAMOBIIHO, B’s3-
KOCTi KpoBi. BHacIiI0K 3a3Ha4eHUX 3MiH BiIOyBa€eThCS
BiTHOBJICHHS (DeTOIUTAEHTApHOI TeMOIUHAMIKH 1, 5K
HACITIZIOK, MOJIMIIIYIOThCS MMePUHATAIBHI HACTIKA IS
IJI0MIB 1 HOBOHapomkeHux (Abramchenko et al., 2011).

Iatepec sBnsie koMOiHOBaHE 3acTocyBaHHs L-apri-
HiHY 1 TioTpuasoniny. dapMakosoriunuii edekr mpe-
Hapary 3yMOBJIEHHH IO3UTHBHUM BIUIMBOM Ha CHHTE3,
TpaHcnopT i 6iomocTynHicTh NO i ¢izionoriyni GyHKIIT
IILOTO MOJEKYIIpHOTro MeceHmkepy. NO € HecTabinb-
HUM, KOPOTKOYACHUM PATUKAJIOM 1 I Horo crabimiza-
il 1 MOAAJBIIOr0 TPAHCHOPTYBAaHHS IepeadadeHi Taki
MEXaHi3MH, K YTBOPEHHS 3 TIOBMiICHIMH HU3BKOMOJIE-
KYJISPHAMH CHOITYKaMH CTIHKHX S-HITPO30JIBHUX KOMII-
nekciB. B ymoBax aedinury TionbHHUX 3’€IHaHb (OKCH-
JAaTUBHUU CTpec, ileMmis, iHTOKCHKaIlii, TrinepToHiYHa
xBopoOa Tomo) mopyuryerbes Tpancnopt NO, Tomy 1o
BiH miggaetbes arami Takux ADK, sk cynmepokcumpa-
IMKaJ 1 TIAPOKCHIPAAUKAI 3 MEPETBOPESHHIM Y LIUTO-
TOKCHYHHUH TIPOXYKT — mepokcuHiTput. [Ipenmapar min-
BHIIY€ PIBCHb BiJHOBJICHUX Ti0JIiB, 30KpeMa NIy TaTiOHY,
3a JOMIOMOTOI0 aKTUBAMii IIyTaTiOHPEAYKTA3H 1 MPSIMO-
IO BiTHOBJICHHS OKHCHEHOI TiodbHOI rpymu. Kpim Toro,
npernapar 3a paxyHOK aHTHOKCHUJIQaHTHHX BJIACTHBOCTEH
3armo0irae OKUCHIOBaJIbHIN Momudikamii NO KHCcHEeBH-
MH pagukaiaMy. [Ipemapar 3maTHui BHCTYHaTté B poui
TpaHCcIOpTHOT MoNeKyTd NO, YTBOPIOIOYH HITPO30Tio-
nu. [Ipenapar TakoK YUHUTH MPSIMY CTHMYITIOOUY IO
Ha akTuBHiCTh NO-cuHTazu i nponykiiro NO. Tomy
KOMOIHOBaHMH Mpemnapar Mae€ YyHIKalbHI BIACTHBOCTI
HA/IaBaTH MPOTEKTUBHY IO BIIHOCHO CHHTE3Y i TpaH-
cniopty NO, ii0ro 6100CTYITHOCTI, 110 JEKUTH B OCHOBI
MEXaHI3MIB Kapjiio- Ta (heTonpoTeKIlil, Hagae yTepoJi-
THYHY, aHTHOKCHJIAaHTHY, MEMOpaHOCTa01Ti3y 0dy, aHTi-
OIIPOTEKTHBHY, TeNaTOIPOTEKTHBHY, IPOTH3aNaIbHY Ta
IMyHOMOZYJTIOIOTY JIiIO.

KoMG6iHOBaHMiT Tpenapat NposBIsie BUPAXKEeHi Kap/Ii-
OIIPOTEKTHBHI 1 TeMaTONpPOTEKTHBHI BIACTUBOCTI 3a pa-
XyHOK 3HIDKEHHSI IeCTPYKTHBHOI Jii BUTBHUX paJlKalliB
1 akTHBi3aIlil aHTHOKCHIAAHTHOI CUCTEMH — CyTIEPOKCH]I-
JUCMYTa3u 1 IIyTaTiOHOBOT JIAHKH TiOJI-AMCYIb(MHIHOT
piBHOBaru (TNIyTaTiOH, IIyTaTiOHpeAyKTa3a, IIyTari-
omepokcuaaza). Kpim Toro, komMOiHOBaHM mpemnapar
HaJla€ KapAiOMpPOTEKTUBHY 1 TeNaTONPOTEKTUBHY Jil0
32 pPaxyHOK IHTEHCH}IKAIil MiTOXOHIPIaIbHO-I[UTO-
30JIbHUX IIYHTIB €Heprii, miaBummeHHs piBHS AT®, mia-
BHIIICHHS eKCIpecii (akTOpiB SAepHOT TPaHCKPHIILIII,
AHTHATNIONITUYHUX OiNKiB bel-2, ranbMyBaHHS anonTo3y
1 HeKxpo3y. [Ipemapar mokpariye KpOBOIIOCTa4aHHs cep-

= 38

®diroTtepanis. Yaconuc

1151, TIEYiHKH, BariTHOT MaTK® 1 TUIOMIB 3a PaxyHOK €H-
JOTENMONMPOTEKTUBHUX BIACTUBOCTeH. KoMOiHOBaHMIA
Ipenapar MposBisi€ TIMoXoIeCTUpUMIURY Hifo. IIpurHi-
YyIOUH EKCIIPECito Mpo3analbHuX UToKiHiB IL-1b, mpo-
SBJSIE MpOTH3amnaibHy Aito. Ilpemapar mixBumiye Kiii-
THHHHUH 1 TyMOpPaIbHUNA IMYHITET, MiABHUILY€E EKCIPECi0
inTepdeponiB. dapmaxooriuai B1acTHBOCTI NO-MiMe-
THYHI, Ba30JUIATYIOYM, YTEPONITHYHI, KapIiONpOTEeK-
THBHI, T'eMaTONPOTEKTHBHI, aHA0OIYHI, €HePTOTPOITHI,
anTrokcuaanTHi (Belenichev & Bila, 2017). € nani npo
KIIiHIYHY €(QEeKTHBHICTh KOMOIHOBAaHOTO 3aCTOCYBaHHS
TiOTpHa30JiHy Ta apriHidy. TpuBanicTe Tepamii Bix 6
116 1o 3 micsauiB. O0crexeno 120 BariTHUX Malli€HTOK.
44 i3 3arpo3010 BUKHIHS 1 13 3aTPUMKOIO POCTY ILIOJA
Ha T CTaHJApTHOI Tepamil OTpUMyBaJM KOMOiHAIiO
MpernapariB TIOTPUA30JiHY Ta apriHiHy (TiBOpPTiH). 46
BariTHUX 13 3arpo30l0 BUKHIHS 1 13 3aTPUMKOIO POCTY
iofa — TUIBKK CTaHmapTHy Tepamiro. I 30 BariTHux
Oynu Ge3 maronorii, CIyX WM KOHTpoJieM. TpuBajicTh
teparii — 14 ni6. BctaHOBIEHO, 0 BKITIOUEHHS B KOMII-
JIeKCHY Teparilo KoMOiHaIii mpenapariB TiOTpHA30JIi-
Hy W apriHiHy 3HW3WIa PHU3HMK IEpeaYyacHUX IOJIOTIB
Ha 14,6%, a Takoxx yCKJIaJHEHHS moyoriB Ha 22%. Yci
HOBOHAPOJKEHI, MaTepi SKHX OTPUMYyBaJd KOMOiHa-
il mpenapariB TIOTPHUA30IiHy Ta apriHiHy, 3a MIKAJIOK
Amrap 1 aHTPONOMETPHIHAMHE TIOKa3HUKaMH He BiIpi3-
HSUTHCSI BiJ] HOBOHAPOKEHHX, HAPOPKEHUX BiJ MaTepiB
IPYNX KOHTPOJIO. Y IpyIi BariTHUX 13 3arPO3010 BUKHU/I-
HS 1 3 3aTPUMKOIO POCTY IUIOAA, SIKi OTPUMYBAJIH TiNBKU
CTaHJAPTHY TepaIrilo HOBOHAPOKECHUX MaJIU TOCTOBIp-
HO HIDKYY Macy Tina (Ha 800 r) i 611bIn HU3bKHI 6a 3a
Arrap (7,8 npotr 8,6 y KOHTpPOJIi 1 B TPYIIi 3 TIOTPHA30-
JIIHOM Ta apriHiHOM).

Il'amaaminomacasina kuciaora (FAMK) ymepure
Oyna cuHTe3oBaHa B 1883 p. i jmmme depe3 67 pokiB
y IBOX HE3aJEeKHHX JTaboparopisx Oyino BCTaHOBJICHO,
10 BOHA y BEJMKIN KUTBKOCTI 3HAXOJUTHCS B TOJIOBHO-
My Mo3Ky. llle mi3Hime Oyia BU3HaueHa ii OGiojoriuHa
ponb. Beranosneno, mo TAMK € ocHOBHUM rajibMiB-
HUM MEJiaTOpOM y HEPBOBIH cHCTeMi. Y pe3yybTari
BUBUEHHs (izionoriuamx BuactuBocteit I'AMK 1 ii
MeTaboiTiB OYB BCTAHOBJICHUH IIMPOKHM CIIeKTp 1i Oi-
OJIOT1YHOI aKTUBHOCTI, 30KpeMa ii y4acTs y perymsuii
KkpoBoo0iry. Intepec 10 TAMK 3Ha4HO 3pic, Kou Oyu
BIJKPUTI pEeLeNTOPH, JUIS SIKHMX BOHA € JIIFaHJOM, a Ta-
Kok ydacTh TAMK-penenTopHOro KOMIUIeKCy B Jii Oa-
raThOX JIKapChKUX 3ac00iB, SKi BIUIMBAIOTH HA (PYHKIIT
neHTpansHoi HepBoBoi cuctemu (LIHC) (Bakhramov &
Niyazov, 2022).

VY cTpyKTypi po3iiaiiB MO3KOBOTO KpPOBOOOIry 3Ha-
YHa POJb HAICKUTHh IMIEMIYHUM 1 penepdy3iitHuM
ypaxeHHsM. Bimomo, 110 y pasi ileMi4HOTO 1HCYIBTY
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HEKpPOTHYHA JUITHKa MO3KY OOMEXEHa 30HOI0 3 Pi3KO
3HI)KEHUM PIiBHEM KPOBOTOKY, SIKa OTPHMalIa Ha3By ITiB-
TiHI — «penumbray. LI 30Ha € MOTEHIIIHOI MIillICHHIO
Ut (papMaKOJIOTIYHUX BIUIMBIB, OCKIJIBKH BILUTMBAOYH
Ha Hel MO)kKHA 0OMEKHUTH 30HY HEKPO3Y, BITHOBUTH KO-
BOTIK 1 (DyHKI[IOHYBaHHS KJIITHH.

OcTtaHHIMH poKaMH B 0OTOBOPEHHI IMHUTAaHb 3aXUCTY
MO3KY BHKOPHCTOBYETHCSI TEPMiH HEHPOIPOTEKIIis, i
SKAM PO3YMIIOTh BIUIMB Ha CKJIaJHUH Kackax OioxiMid-
HUX peaKIliif, AKi MaroTh MiCIle B 1lIEMI30BaHIl JIJISTHII.
3HauHa yBara NPHIAUIIETHCS POl 30YIKYIOUNX HEHpo-
MEIIaTOPHUX aMIHOKUCIIOT Yy TaToreHe3l ieMi4HOro
1 penepdysiiiHoro ypaxeHns. Lle crpusiio BcTaHOBIICH-
HIO HEHPOTOKCHYHOI POJIi TIIFOTaMIHOBOT KUCJIOTH 1 MiJI-
BUILEHHIO ii piBHA y pasi imewmii. Byno BcTaHOBIEHO
TOW (paKT, 10, BIUIMBaKOYM Ha Tak 3BaHi NMDA-pe-
[EeNTOPH, TIIyTaMar CHPHS€E AaKTUBAIll HAIXOKCHHS
KaJIBI[II0 B KJIITHHY, 11O CHIpHs€E ii momkomkeHH. Jlo-
CJII/PKEHHSIME BCTAaHOBJICHO, 10 penentopu 1o TAMK
i NMDA-penientop B yMOBax imemii BHSBISIOTH aH-
TaroHiCTUYHHUN BIUTMB Ha METaOOIIYHI IPOIIECH, SKi 00-
IpyHTOBYIOTh 3acTocyBanHsi [AMK — akTuBHHX pedo-
BUH sK aHTaroHictiB NMDA-penenTopiB i BiANOBiIHO
sk HeiponporekTopiB. Kpim mporo, TAMK-mimeTHKH
AKTHBHO BIUTUBAIOTH HA PETYIAIII0 TOHYCY CYIUH MO3-
Ky, 3a0e3Ieuyr0uH aJIeKBaTHy mepQys3ito.

e y cepenuni 60-x pokiB XX cromittsa C.A. Mup-
30siHOM 1 B.I1. AkomstHOM OyJiia BCTaHOBJICHA 37aTHICTh
IF'AMK miacunroBatd KpoBOOOIr y CyaMHAX TOJOBHO-
r0 MO3KY, IO CYIPOBOIKYETHCS 3HIDKCHHSM TOHYCY
apTepiid i aprepios 1 MPaKTHYHO BiJICYTHIM BILUTMBOM
Ha BEHO3HUH TOHYC, SIKHH € HaA3BHYalHO BaXJIMBHM,
OCKIJIBKH HE MOTIiPIIYETHCS BIATIK 3 TOPOXXKHUHY Yeperna
1 He MOCWIIOE HAOPSIK MO3KY. Y CyAHHAX MO3KY BUSIB-
nei perentopu 1o 'AMK, Ha BinMmiHy Bij ekcTpakpa-
HiadbHUX cynuH. Ex3orenHe BBenenns [AMK crpusie
HOMIMIIEHHIO (PYHKI[IOHAIBHOTO CTaHy HEHpPOHIB, X04a
BiIOMO, IO rematoeHuedaniynuid 6ap’ep mis TAMK
Maiixe HenmpoHUKHUH. JInme 61m3pko 2% FAMK moxe
MPOHUKATH B TKAaHUHY MO3Ky. OJTHaK y pa3i iIeMIYHHX,
TOKCHYHHX, 3allaJIbHIX HPOLECIB, SIKi CyNPOBOMKYIOTh-
Csl TMiIBUIICHHSM IPOHUKHOCTI TeMaToeHIE(DaTiTHOTO
Oap’epy, piBeHb ek30reHHO BBelneHoro [TAMK moxke
3HAYHO 301IBIIYBATHCS, X04a [I6 HOCUTh 1HIAMBIIyalb-
HUH xapakTep. Taky Hu3bKy npoHukHicTs TAMK s
MO3KY JOCTIJTHUKH TMOSCHIOIOTh THM, IO SK XIMIiYHA
cnonyka [AMK € HemonspHOI0 MOJEKY/Iow (IBITTEpi-
OH), IO POOMTS ii JIMOPOOHOI0, a caMe HEPO3IUUHHOIO
B JIiMTiJIaX, Ha siKi Oaratuii remaroeHuedaniyauii 6ap’ep.

ToMy 3miHCHIOBAIHCS CIIPOOW CHHTE3yBaTH 11 TOXiI-
Hi, sKi 3maTHI Oyamu 6 mponukaru uepe3 I'EB. [lificHo,
koHgeHcamnis [AMK 3 HIKOTHHOBOKO KHCIOTOK (IiKa-
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MUJIOH) HpHUBeNa A0 NMPAKTUYHO MOBHOTO NPOHHKHEH-
HS MOJICKYJIM 4epe3 rematoeHiedanynui 6ap’ep. Ilin
BIUIMBOM IIiKaMiJIOHY HOMIIIIY€THCSI MO3KOBHH KpPOBO-
00IT, IPUTHIYYETHCS CMa3M CYIMH Y BIAMOBIAb HA CTPEC.
Opnak B3aemonis mikaminony 3 AMK-penenropamu
HWK4Ya, HiX y camiii TAMK, 1o 3ymMoBiieHe HOro BILIH-
BOM IIEpEeBAXXHO Ha KpoBooOir. KpiM Toro, BcTaHOBICHA
rereporenHicTs penentopie TAMK. Ix moxinsiors Ha
A 1B nigrumm. Came akruBaiis A tuny TAMK — penen-
TOPIB CYIPOBOIKYETHCS HEHPOMPOTEKTOPHOKO €I,
Binoysaetscst moxymsiis Cl cTpyMy, SKuit CyIpOBOILKY-
€ThCSI TIMEPHOSIPU3AIIEI0 MEMOPaH 1 BOJIBTAX — 3aJICXK-
HUM OOMEKEHHSIM HaAXOMKEHHS 10HIB KaabIiI0 B KIIITH-
Hy. Came BrunBoM Ha TAMK A — penientopis 1o’ si3aHa
HEHPOMPOTEKTOpHA [Iisl MipaleTaMy, OCKIJIbKH OJoKaaa
IUX PElENTOPiB OIKKYKYJIIHOM HiBEIHOE HOTO IMO3UTHB-
HUH BIUMB. TakUM YMHOM, OCHOBOIO pealtizallii HeHpo-
npoTekiii € aktuBamis [AMK A-pereniropis. 11 nboro
HEOoOXiJIHI mpenapard, ki 6 MO BUTLHO MPOHUKATH
yepe3 reMaroeHiedaniuaui 6ap’ep.

VY niteparypi iCHYIOTh MOBiZOMJICHHS, IO y pasi
IIIEMIYHOTO ypakKeHHs MO3Ky 3poctae piBeHb [TAMK
(Bakhramov & Niyazov, 2022). Lle siBulie moB’s3y10Th
3 aktuBaiero cuHtesy [AMK uepe3 myHt Pobepra
1 mpurHiueHHsM excnpecii reHiB TAMK A-gerigpore-
Ha3M, 10 € TOMEOCTATHIHUM JUTS KJIITHH MO3KY, TOOTO
B TIpOIIeCi €BONIOLII MpUpoaa BUpOOMIIa MEXaHi3M ca-
MO3axHCTy Bix cTpecy. [Ipore, MOXKIINBO, IIe € BHIOCIIE-
uudivHUM sBULEeM, OCKUTBKH A. Green et al. (1994) He
BUsBIIeHO TiaBuiieHHs cuate3y [AMK y TkaHwmHI MO3-
Ky y pa3i OKJI03ii COHHUX apTepii. ABTOpH poOISTH BU-
CHOBOK, 110 i1ieMist Mo3ky He nocuitroe TAMK epriuny
nepenaudy. Xoda cenekTuBHUH aronict TAMK A-penen-
TOPIB MYCIIIMOJI ITPOSIBIISIE BUPA3HY HEHPOIIPOTEKTOPHY
JIiF0 HAa MOZEI TOTaJIbHOI (OKIIO3isl KapOTHIHUX apTe-
piit), dokanpHOi (MeTom Mikpocdep 1 GoToXiMiUHUN)
MOJIENIsiX, ajle Yepe3 BUPaKEHY CHCTEMHY TOKCHYHICTh
BiH HE 3aCTOCOBYETHCS K JIKyBaJIbHUI 3aci0. Tomy, He-
3Bakaroun Ha cnabky mporukHicTs [AMK uepes I'EB,
BOHA 3aJIMIIAETHCS aKTYaJbHOIO SK JIIKyBallbHHUH 3aci0
y po3iajax MO3KOBOTO KpoBOOOiry. Sk mikapchkuil 3a-
¢i6 TAMK BHKOpPHUCTOBYIOTH ITijl HA3BOKO aMiHAJIOH, ra-
MmaiioH, [ABA i 3actocoBytoTs y 703ax 3—4 T Ha 100y.
V pasi 3actocyBanns ek3orennoi TAMK y xBopux 3 1ie-
peOpOBaCKyIISIPHOKO MATONOTIEI0 MOJIMIIYETECS HEBPO-
JOTIYHHUN CTATyC, 3MEHIIYIOTHCS TIPOSIBU BETCTATHBHOL
JqucdyHKIiT, HOPMaNi3yroThCs KOTHITHBHI QyHKmii. -
poko TAMK 3acTOCOBYEThCS B AMTAYiIH HEBPOJIOTIUHIH
MPAKTHUIl, OCKUTBKH HE BUSBIISE TOKCUYHOT Jii.

Y Mo3Kky, sikuii po3BuBaethes, TAMK rpae BaxxiuBy
ponb y peryssinii nposigepanii HepBOBUX KIITHH-IIOIIE-
PEeIHUKIB, Mirparii Ta U epeHIiFoBaHHI HOBUX KJIITHH,
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HIO/IOBKCHHI HEHpOHiB 1 GopmyBaHHI cuHamciB. CTH-
MYITIOI0YH BHPOOJIEHHS COMATOTPOITHOTO TOPMOHY, BOHA
perymtoe pict i po3Butok qutunu (Fine et al., 2014; Ben-
Ari et al., 2012). Sk nmikapcbkuii 3aci6 TAMK 3acrtoco-
BYETHCS [UIS JIIKYBAHHS JICSIKUX CYTUHHUX 3aXBOPIOBAHb
TOJIOBHOTO MO3KY 1 HaJIeXKHTh 10 HOOTPOITHHX Ipenapa-
TiB. TAMK He BUKOPHCTOBYETBCS ISl JIIKYBaHHS I1aTO-
JIOTIYHHUX CTaHIB i HEPBOBO-IICUXIYHUX 3aXBOPIOBAHB,
3YMOBJICHUX TEPUHATAIBHOK) TTaTONOTI€I0, OCKLIBKH
i BacTUBOCTI 3amobiranus 3arubeni TAMK-epriuanx
HEWpPOHIB B yMOBaxX rOCTPOi EPHHATAIBHO] IiIOKCii Ta-
KO HeBizoMi.

Haiioinemr Bigomi moximai TAMK — 1e 4-ami-
HO-3-(4-x710pdeHiT) OyTaHOBa KUCIIOTA — JiF04a pedvo-
BUHA JIIKapCHKOTO Tpemnapary 0akinodeH i riapoxIopHI
4-aMiHO-3-(eH1I0OyTaHOBa KHCIIOTa — Ji0Ya PEYOBHHA
nikapchKoro npenapary (eniOyt (Hooden). baknoden
HAJIEXKHUTh O MIOPEIaKCaHTIB, Ma€ HU3KY ICTOTHHUX
HEJIOJIIKiB, 30KpeMa, MPOTUIIOKA3aHb Y pa3i aTepOoCKIIe-
O3y CYIWH TOJIOBHOTO MO3KY, IIepeOpOBaCcKyISIPHOT He-
JocTaTHOCTI Ta iH. PeHiOyT — HOOTPOIHUH Mpenapar.
OmnucaHi ¥ 11111 BIacTUBOCTI (heHiOyTYy. Hanpuknan, Bin
HpOSBIIsie yTepoaenpumytounii edekr. ['imokcis mig gac
HEOHATaJHHOTO ITEPi0Iy PO3BHUTKY € OJHIEI0 3 0CHOBHUX
OPUYMH BUHUKHEHHS IEPUHATATBHOI MATOJOril rOIOB-
HOTO MO3KY Y HOBOHAPOKEHHUX, III0 YaCcTO IPU3BOJUTD
JIO AMTSYO1 CMEPTHOCTI Ta 1HBAJIITHOCTI B TIOAAIBIIOMY
oHTOoreHe3i. OTpUMaHi JaHi MPO HEHWPONPOTCKTHUBHY
1 mpoTuimemMiuny fito ¢eHiOyTy. Kpim nepebpansHux
epekriB TAMK, 3acnyroBytoTh Ha yBary crnpoOu 3a-
CTOCOBYBATH II}0 aMiHOKHCJIOTY y pa3i cepueBO-CyIuH-
HOT MaToJIorii, OCKUJIbKA BCTAHOBJCHI 11 Kapaio3axuCHi
BIIACTHBOCTI. Y PO3BHUTKY NOpPYyIIEHb (DYHKIIOHYBaHHS
CEpUEBO-CYIMHHOI CHCTEMH BEITUKE 3HAUCHHS Ma€ [eH-
TpaJIbHUN KOMIIOHEHT. BcTaHOBIIEHO, 1110 CTPECOPHUIA
BIDUIMB MOKE€ CIIPHSITH TIOSBI apUTMIH Y IPAKTHYHO 3710-
POBUX JIFOIEH 1 B 0Ci0 3 QyHKIIIOHAIILHUMH PO3Ja/iaMH,
a 3actocyBaHHs [AMK MiMeTHYHUX MpemnapariB CpH-
s€ HOopMaJi3amii (yHKIIT cepLeBO-CyIUHHOI CHCTEMH.
[Toka3zaHo, MO0 aKTHBAIliA CTPEC-TIMITYIOUHX CHCTEM
Honepe/pkae TMOPYLICHHsST CKOPOYYBaJbHOI 3[aTHOCTI
MioKap/a i Horo enekTpuyHOi cTadiibHOCTI. BHYTpH-
nictepHaibHe BBeneHHSs [AMK — mimernka Mycim-
MOJTy TIJBHINYE TOPIT PO3BUTKY apUTMIiM, SKi MPOBO-
KyIOTBCSl Y pa3i CTUMYIALii TimoTagaMidyHOl MiTSHKH,
a OJIOKATOPH IMX PELENTOPiB, HABIIAKH, CIIPHSIOTH PO3-
BUTKY apUTMiH.

BBaxkaeTbcs, 0 aHTUTIMOKCHYHIHA BILTUB OKCHOY TH-
pary noB’s3aHui He 3 BiBoM Ha TAMK — penenropu,
a 3 MeTabOJIIYHOIO JIIEF0 HA MITOXOHIPIT, OCKUTBKH Mepe-
tBOpeHHS! [AMK B opranizmi mpoxoisTs uepes3 CcTaaito
OypIITHHOBOTO HAMIBAJIBACTINY (CTPYKTYPHOTO aHAJO-
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ra okcuOyrupary) — myHt Pobepra. Bimomo, mo Oyp-
NITHHOBA KHCJIOTa B yMOBax iniemii/penep¢ysii 31aTHa
«MOHOIIONI3YBATHY JUXAJIbHUN JIAHIIOT MIiTOXOHJPIH,
HE BHMAaralodd KHCHIO (B YMOBax ioro nedinuty) mist
okucHeHHs. llle OinpIn BupakeHy TepamneBTHUHY Jif0
B OKCHOYTHpATy IITiI0, SKAH BKa3ye Ha Te, MO COJEY-
TBOPIOIOYHMH areHT BiJlirpae HE MEHII BaKJIHUBY POJb
y peanizaiii Gionoriuaux edekriB npenapary. BupdyeHi
HACJIIKK HOpMOOAapHYHOI TIOKCii y IypiB Ha 2-if IeHb
JKUTTS (MOJIENb eHIle(aionaTii HeJIOHOMEHHX JIITeH) Ha
MOBEJIHKY 1 37IaTHICTh J0 HaBYaHHS, a TAKOXX MOXKIIH-
BICTh KOPEKIIi1 BUSBICHUX MOPYIIECHb BBEICHHM MOXi]I-
Horo TAMK - canideny. [lokazaHo, 110 BIUIMB TiMOKCii
crpusie 30UTBIICHHIO PYyXOBOI aKTHBHOCTI B FOBEHIJb-
HOMY Billi, @ B HACTYIIHI IepioAN MOTIpIIye 31aTHICTh
JI0 HaBYaHHs. BBeneHHs camideHy micas MimOKCHYHOTO
BIUIMBY YCYBa€ MOBEIIHKOBI MOPYIICHHS.

OnuuM 3 Takux mnpenapariB TAMK e nantoram.
3 1995 p. BiH BUIYCKAa€ThCS POCIHCHKOIO KOMITAHI€IO
«[TIK-®apmay. [lanToram 3a XiMIYHOI CTPYKTYPOIO
sBIIsie cO00I0 KaublieBy cinb D (+)-maHToin-ramma-a-
MIHOMACJISTHOI KHCJIOTH 1 HAJNEXKHUTh JO HOOTPOITHUX
IpenapariB 3MiIIaHOTO THITY 3 ITMPOKUM CIEKTPOM aK-
THBHOCTI, II[0 BU3HAYAE HOTO 0COOIMBE Miclie cepej Ji-
Kapchkux 3aco0iB. Bix inmmx TAMK-noxigHux npermna-
partiB MaHTOTaM BiIpi3HAETHCS 30aIaHCOBAHUM BILTHBOM
Ha IICHTPAIbHY HEPBOBY CHCTEMY. 3aBISKH IPUCYTHOCTI
B MOJICKYJIl ITAHTOTaMy MaHTOUTFHOTO PaTuKay Ipera-
par mpoHHKae yepes remaroeHnedariuamii 6ap’ep i Mae
BHpa3HUi BIUIMB Ha (pyHKIIOHANIBHY akTHBHICTH [THC.
®dapMakonoriyHi eQeKTH MaHToraMy 3yMOBIEHi HOro
npsimuM BruBoM Ha [AMK-penentopHO-KaHaIBHHUNA
komIuieke. [Ipenapar Mae TakoXX aKTHBYIOUHI BIUTUB Ha
YTBOPEHHS allCTHUIIXOJIHY, ITOKpAIy€e YTHII3AIlI0 [ITI0-
KO3M 1 KPOBOIOCTa4aHHS MO3KY, HiJBHUINYy€E CTilKiCTh
MO3KY IO TillOKCii, BIDIMBY TOKCHYHHX PEUOBHH, CTH-
MYJII0€ aHaOoJivHI IponecH B HelpoHax. B opranizmi
MAHTOraM MPAKTUYHO HE METabONi3yEThCS 1 MPOTATOM
48 roj. Maiike IMOBHICTIO BUBOIUTHCH.

[TanToraM 3acTOCOBY€ThCS Y JIKYBaHHI HEBpPOJIO-
TYHHUX 1 ICUXIYHUX 3aXBOPIOBAaHb y AITEH pi3HOTO BiKY
B PEXKUMI SIK MOHOTEpaITii, Tak 1 B KOMOIHAIIT 3 1HITUMH
nikapcbkuMu 3aco06amu. [ToeqHaHHS M’ IKOTO TICUXOCTH-
MYJTFOFOYOTO 1 TOMIPHO CETaTUBHOTO €(EKTIB MAHTOTaMy
JI03BOJISIE aKTHBYBATH KOTHITUBHI (QyHKIIT y AiTeil, 3HU-
JKy€ TPUBOXKHICTB, HOpMaJi3ye cOH AUTHHH. [Ipemapar
J00pe IepeHOCUTRCS AIThbMH. Y PaHHBOMY Billi 3aCTOCY-
BaHHS MAHTOTaMy B KOMIUICKCHIH Teparii ONTHMaIbHO
y Halmepumx o3HaKax 3aTPUMKH ICUXOMOTOPHOTO PO3-
BuTKy (IIMP), y TOMY 4HcHi y pasi mOpymieHEHb TEMITY
MEPeIMOBHOTO i MOBHOTO PO3BUTKY 3 OJHOTO POKY 1O
TphOX POKiB. Bonomiroun HelipomeTabomiuHO0, HEW-
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POTIPOTEKTOPHOIO 1 HEUPOTPOGIYHOIO Ni€I0, MAHTOraM
MOKPAIIy€e KOTHITUBHI PYHKIIIT, MiABUIIYE MCUXIYHY aK-
TUBHICTE 1 00CHAT MMi3HABAJIBLHOI MISTIBHOCTI.

Harenep HasBHI ABi Jikapchki popMu maHTorama —
tabnetku 1 10% cupon (skuit He MicTUTH Iykop). Oc-
TaHHS (POpPMa MOXKE 3aCTOCOBYBATHCS Y JITEH 3 MEPIINX
MicsiiB *kuTTs. [laHTOraM cupon npu3Ha4aIu TiTAM Bi-
KoM 5—12 wmic. mo 0,5 T 2 pa3u Ha IeHb, BPAHIIi i BICHD 32
1-20 xB. 1o igu mpotsirom 56 aHiB. Bei it Haponumcs
BiJl )KIHOK 3 OOTSHKEHUM aKyIIepChbKO-TIHEKOJIOTTYHHM
1 COMAaTHYHUM aHAMHE30M. 3a JaHUMHU aMOyIaTOpHHUX
KapT, Y BCiX BUIMAAKAX BiJl3HAYagacs XpOHIYHA BHYTpPilll-
HBOYTpOOHa Timokcis. byma BusiBICHa JOCHUTH BHCOKA
e(eKTUBHICTh MaHTOramy y Bursini 10% cupomy B -
KyBaHHI TOpPYIICHb TCUXOMOTOPHOTO PO3BUTKY BHAC-
N0k rimokcuuHoro ypaxenust [{HC y gitel meprioro
poky >xutTs. [lokasana #oro nobpa mepeHOCHMICTh Ta
Oe3sreka. BeraHOBIIEHO, 110 MaHTOraM Mae OiIbII BHCO-
Ky €(EeKTHBHICTh HOPIBHAHO 3 KOPTEKCHHOM 1 eHIeda-
6omom (Golosnaya, 2009).

D-rimokonoBa kuciora (CH2OH(CHOH)4COOH)
€ TIPUPOTHUM METa0OJITOM KJIITHH CCABIlB 1 B OpraHi3-
Mi YTBOPIOETBCS M/l YaC OKMCHEHHS ajlbAeTiHOI TpyIH
D-mroko3u. Bona € cyGerpatom meHTo30(hocdaTHOrO
NUISAXYy OKHCHEHHS TIFOKO3W 1 micns QocdopuiroBan-
HS TIEPETBOPIOETHCA HAa (POCHOpHUU edip TITIOKOHOBOT
KHUCIIOTH, SIKa € BaXXJIMBUM IIPOAYKTOM JKUTTEAISITBHOCTI
kiituH. ®ochopHoehipHUH 3B’ SI30K € MAKPOESPTIUHUM.
[Nomanemri neperBopeHHs (HOCHOTTIOKOHAT MPU3BOIIT
JI0 YTBOPEHHS MEHTO3, MPOMDKHHUX MPOIYKTIB TIIIKOI3Y
1 CYIIPOBOIKYIOTHCSI HAKOIIMYICHHSM BiHOBIECHUX (hoC-
(popunboBanux nipuauHOBMX HyKneotuis (HA®-H,).
Takum unHOM, TeHTO30(h0C(ATHHI MIYHT € MOCTaYAIIb-
HUKOM MeTa0oiTIiB I BiJHOBIIOBAJBbHUX CHHTE3IB
IUIACTUYHUX HPOLECIB 1 GHEPTETHYHOTO OOMiHY.

3aciIyroByIOTh Ha yBary MOMKJIHUBOCTI CyOCTpaTHOI
aKTHBAIIi]l TeHT030(0C(ATHOTO IMIYHTA OKUCHEHHS IJTIO-
KO3H, XO4a BiH TPHUBAIUI Yac HE PO3IINABCS SIK JDKE-
peno eHepro3abes3nedeHHs] MioKap/ia B yMOBax iIIeMii.
[Ipote BH3HaBaIOCS, IO WOr0 AaKTUBHICTH HAWOUIBII
BHCOKA B NPOBiAHIN CHCTEMI CepIls, i MOKe MaTH MIEBHE
3HAUESHHS IS i ATPUMKH TITKOIITHYHOT €HEPTrOPOIyK-
i1 SK MOCTa4aIbHUK BUCOKOCHEPTeTUYHUX CyOCTpaTiB:
niinepanbanbaeria-3-gocoary, ¢Gpykroso-1,6-audoc-
¢dara i Ppykro30-6-hocdary. Becranosneno, mo depes
2 TOA. Micis OKJII03ii KOpOHApHOT apTepii aKTHBYIOTHCS
KITFOUOB1 ()epMEHTH MEeHT030(0CHaTHOTO IUKITY — TITFO-
K030-6-(ocdaraeriaporeHasn i 6-pocharnmokoHar-
JIeTiAporeHasy B iIIEeMi30BaHii 1 MPUKOPAOHHIN 30HAX
MiOKap/a, IX aKTUBHICTh 3aJUIIAETHCS MiIBUIICHOIO (B
20-30 pasiB) mpotsirom 10 nHiB. [IeHTO3HMIA IIIYHT OKHUC-
HEHHSI JTFOKO3H BiIIOBIA€ 32 YTBOPEHHS BiTHOBICHUX
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popm HAI®-H,, HeoOXiqHUX IS BiJIHOBHOTO CHHTE-
3y KHUPHUX KHUCIIOT, CTEPOIMIB, aipeHAIIHY. Y peakIisax
CHHTE3y >KHPHHUX KHUCJIOT B YMOBax imemii MOXyTb aK-
nentyBarucs enekrponu Bix HAJI-H, mo cnpuse npo-
JIOHT A TJTIKOTI3Y.

Ockinbkn HAJI®-H, € mpoaykToM QyHKIIOHYBaHHS
MeHT030(0c(aTHOTO IIYyHTA, TIMoTe3a MPO MOTOBHEHHS
MyJTly MaKpOEepriB 3a PaxyHOK CHONYKH PEakIlii IeH-
TO3HOTO LUKy 3 BiTHOBJIECHHIM MipyBaTy uepe3 MpsMy
TPaAHCTIAPOTEHA3HY PEakKIlilo MITPUMYEThCA Oaratbma
nocnigaukamu (Chekman et al., 2007-2019; Belenichev
et al., 2009-2019).

Po3BaHTa)XCHHS BIJIHOBIICHUX €KBiBAJICHTIB MOX-
JIMBA 1 B XOJII MPSIMOT TpaHCTiaporeHasHoi peakiii. [Ipu
poMy Moxe BimOyBarucs rerepaiiss AT® y pasi 30e-
peKEHHS YMOB, sKi fomyckaroTh okucHenHs HAJIH (36
MoJib AT® Ha 1 MOJIb IITIFOKO3H, SIKa OKUCHIOEThCS ). [1eH-
To30(ochaTHHl MYHT 3a0e3MeYye MOXKIIUBICTh B3aEMO-
MEePEeTBOPEHHsI TeKco3 1 meHTo3. [IeHTo3H, ki BUXOAATH
y peaKIisx IIyHTa, € cyOCTparoM sl CHHTE3y HyKIIe-
THOBHX KHCJOT, IKi CHpHUSIOTH AKTHBAIl pemapariii-
HUX TPOIECIB y 30HI HEKpo3y. B akTuBarii ¢epMeHTIB
MIEHTO3HOTO IIJISIXY OKHCHEHHS IJIFOKO3U BifOyBa€eThCs
MIJIBUIIECHHS CIIOKUBAHHS TITIOK030-6-pocdary, y pasi
3HI)KEHOI aKTUBHOCTI KIIFOYOBOTO (PEPMEHTY ITIKOJIi-
3y — pochodhpyKTOKiHA3ZH, 11O JTO3BOJISE TAKHM YHHOM
UIYHTYBATH [EH IUISX, MOCTABISIOYH CyOCTPaT IS TI0-
JANBIINX PEaKIii. Y bOMY BIJHOIICHHI TeHTO30(]OoC-
GdaTHUi NUITX OKUCHEHHS TIIOKO3M BEJIbMU BHIiTHHM.
BiH 3aJ1€KUTh JIMIIE Bil HASBHOCTI ITHOK030-6-pocdary
i muro3onbHoro mymy HAJI®-H,. Taxki cyGcerparu jierko
3aJy4al0ThCs IO CHHTETHIHUX IMIPOIIECiB, SKi 3yMOBIIIO-
10Th €KOHOMIYHICTh IIyHTa: paHo BuBiIbHAETHC CO,
1 BiIOyBa€ThCS PECUHTE3 5 MOJIEKYJI TITI0K030-6-(hocda-
Ty 3 6, IO 3aJIy4€Hi J0 peaKilii.

TakuM YMHOM, [IEH NUIAX MPAKTUIHO € aBTOHOMHHM
1 CaMOJIOCTAaTHIM — 330BHI NOTPIOHO HAJXOMKEHHS Tillb-
Ku 1 MONeKynu mroKo30-6-hocdary. 3aciyroBye Ha 0co-
OnuBy yBary BCcTaHOBIEHHH (bakT eHeprozabe3nedeHHs
peakmisMu  1eHT030(hoc(aTHOTO NUIIXY CapKOJIEMHOTO
KaJlii-HaTpieBOrO Hacocy. Y peakiisix MEHTO3HOTO IH-
KJIy YTBOPIOIOTHCS OCHOBHI NPOIYKTH, SIKI 3aJTy9arOThCS
JI0 peakiii mikoiizy — ¢pykroso-1,6-nudocdar, mime-
poin-3-anpaeria, TIoko30-1-gocdar. YTBopeHHs (pyk-
T030-1,6-mudocary 306epirac 2 monekymu ATD. [lo-
CJI/DKEHHST HOro e()eKTHBHOCTI MPOBOAMIIMCS Oararbma
JOCITiTHUKAMH. AKTHBHICTH NEHT030(0C(aTHOTO MUKy
OKHMCHEHHS TJIFOKO3H OLTBIIIE Y TTPOBIIHIA CHCTEMI CepIld,
3aJI03UCTOI 1 ’KUPOBOi TKAHMHU. Y TIPOBIIHIH CHCTEMI cep-
11 EHEpris, SKa YTBOPIOEThCA y poOOTI MeHTo3odocdar-
HOTO ITyHTa, 3a0e3nedye (PyHKIiOHYBaHHS 10HHHX HAco-
CiB 1 MATPUMKY I0HHOTO TOMEOCTa3y MPOBITHUX KITITHH.
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[IpoBeneHo excnepuMEHTaNbHI Ta KIIHIYHI J10-
CHIDKEHHS, sIKI BCTAHOBHWJIM AHTHIIIIOKCHYHI W aHTH-
TOKCHYHI BJIACTUBOCTI TNIFOKOHATIB. HOBHI BITUU3HSHUIA
npenapar MeMOPaToOH € SICKpaBUM IPEICTABHUKOM 3a-
3HAQUEHOTO KJAacy JIiKyBaJIbHO-IPO(DITaAKTHYIHUX 3aco-
0iB. AKTUBHUMH JIFOUUMH KOMIIOHCHTaMH Iperapa-
Ty € TAMK i MarHieBi croiyK# TIIIOKOHOBOi KHCIIOTH.
T'’AMK 1 ii MeTaboJiTH MalOTh IIMPOKHHA CIIEKTP Oi0JI0-
TiYHOI aKTHBHOCTI, 30KpeMa 0epyTh Y9acTh y pPeryssmii
KpoB00OIry. Bimkpuro penentop, st SKHX BOHA € JIi-
ragjioM, a takox ydactb TAMK-penentopHoro xomun-
JIEKCY B Ai1 6arathox JiKapChKHUX 3acO0iB, SIKi BIUIMBA-
I0Th Ha (DYHKII] [IeHTpaabHOi HepBoBoi cuctemu (LIHC).
['mokoHOBa KHCIOTa HAIEKUTH 0 PALY IYKPOBUX KHC-
JIOT, O/ICP’KYBAHHUX ITiJ]] YaC OKUCHEHHS aJIbJIeTiTHOI TPy-
Y TII0Ko3H. BoHa e cybcTpaToM neHTo30-(hochaTHoro
HUIsXy OKHCHeHHs Tioko3u. ochopunboBana Gopma
3 MaKpOEPriYHUM 3B’S3KOM TITFOKOHOBOT KHCJIOTHU € BaX-
JUBUM HPOIAYKTOM XHUTTEAISUTBHOCTI KiIiTHH. [lomains-
i nepeTBOpeHHS (PocdonToKOHATY MPHU3BOAATH 10
YTBOPCHHS TIEHTO3, HNPOMDKHUX TPOXYKTIB IJIIKOMi3y
1 CYIIPOBOMKYIOTHCSI HAKOMIYCHHSM BiTHOBICHHX (POPM
pochopuntosanns nipuaun-nykneotuais (HAAD H,).

Bimomo, 1110 nmeHTo30¢hocaTHuii NIyHT € MOCTaYalb-
HUKOM META0OJITIB IS BIJHOBIIOBAJILHUX CHUHTETHY-
HUX, IJIACTHYHHUX TPOIECIB 1 €HEPreTHYHOTrO0 OOMIHY.
Pons menTO3000CcharHOro MUKy B 3a0€3MEYCHHI JKUT-
TEMISITBHOCTI KJIITHH 0COOIMBO 30UIBIIYETHCS B yMOBaX
MaTOJIOT1I — TIMOKCIi, imeMii, 3amajleHHi, OKHCIIIOBaIb-
HOMY cTpeci Ta iH. Bakko MepeoIiHUTH pPOJib 10HIB
KaJilo i Mar”iro B MiATPUMII eneKTpodizionoriaHmx
BJIIACTHBOCTEH, MpoIecax eHepro3abe3nedeHHs, peai-
3amii MUKy CHCTONA-AiacTolia, MIATPUMIN CYJUHHOTO
TOHYCY (apTepiaJbHOTO THCKY) Ta iHIIUX XUTTEBO BaXK-
JIMBHX TIPOIIECIB.

3 ypaxyBaHHSM BHUIIECBUKIAICHOTO Ta TAHHUX JiTe-
partypu mpo Te, 0 CepleBO-CYANHHA Ta iHIIA [aToJO0-
Tisi, SIK IPABUJIO, CYMPOBOIKYETHCS Ae(PIIIUTOM MarHit0
B KJIITHHAX, MOXKHA JIHTH BHCHOBKY, II0 3aCTOCYBaHHS
npenapary MeMOparoH, SKHH € TaKOX JKEpPesIoM 3a-
3HAYCHUX 10HIB, MOXe OyTH OJHHUM 3 MAaTOTCHETHYHO
OOIPYHTOBAHMX IMiIXOJIB BIUIMBY HA METa0OMIUHI MpO-
IIeCH, CHEPTONOCTa4YaHHs Ta 10HHUI rOMEOoCcTa3 y naro-
JIOT1YHO 3MIHEHUX KJIITHHAX MIOKapay, MO3KY Ta 1HIIUX
TKaHMH 1 OpraHiB.

3 onsimy Ha ToM (pakT, mo moxigHi TAMK mnorano
MPOHUKAIOTh Yepe3 reMarocHIeaniynuii 6ap’ep, 10-
CJIITHMKHM 3BEPHYJH yBary Ha IMOXiJHI raMMa-OKCH-
MmacJjsinoi kuciaoru (FOMK), sxi Jierko IpoHUKaKTh
y IIHC. Ilepmioro Takow CHOIYKOK CTaB HATPilO OKCH-
OyTHpAaT, AKUH y IPeHaTaIbHO aJTKOTOI30BaAHUX ILyPST
aktuBye rimorernuni FTAMK-penientopu, po3ramroBaHi
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Ha JIA-cuHTEe3UI0YOMY HelipoHi. BHaciok nmboro Bij-
OyBatoTbes aktuBamiss ul M®, cunte3 JIA, mocuicH-
Hs BuBiIbHEeHHS J[A. [lomiOHWI MeXaHi3M BHUSBICHO
y TOXIJHOTO TIyTaMiHOBOI KHCJIIOTH — HOOTJIIOTHIII.
AxtuBanis TAMK-penentopiB Ipu3BOJUTH J0 MiIBH-
IICHHS TPaHCMEMOpPAaHHOT MPOBITHOCTI 10HIB XJIODPY.
[Ipaktuuno Bci Heviponu LIHC rinepnonspusyroTbes
iz BrutiBoM TAMK BHacITi1OK 301IbIIEHHS BMICTY 10-
HIB XJIOpy B TaJbMIBHHX CHHaIcax. BBaskaeTbcs, 1o
'TAMK BiamoBiganbHa 3a TaIbMyBaHHS CepeaHbOT TPH-
BAJIOCTi B KOpi TOJIOBHOTO MO3KY 1 TMMIOKaMIIi, B Mif-
KIpKOBHX siIpaX, MO30YKY, CTOBOYpi TOJIOBHOTO MO3KY,
a TaKOX y JIOBracTOMy i cIMHHOMY MO3Ky. Heifponu,
sKi cuHTe3y0Th [AMK, OGUIbII Yy TIHBI O TIMOKCIi Ta
IHIIUX MeTaOOoNIYHUX MOpPYIICHb, HIXK IHIN HEHpoHHM
IIHC. Harpiro okcuOyTHupat 3a OyJ0BOI0 OJU3BKHI 0
'AMK, ane kpaiie npoHHUKaE Yyepe3 remaroeHedaniv-
Huii 6ap’ep. TOMK, sxa mae HapKOTHYHY, CEAATHBHY,
CHOIMHY, MiOpeTaKcyIouy, aHTUTiIOKCHYIHY, HOOTPOII-
HY 110, ITUPOKO 3aCTOCOBYIOTh B aHECTE310JIOTIT IS
HEIHTaJSIIHHOTO HapKO3y, IS BCTYIHOTO Ta Oa3uc-
HOTO HapKo3y, y pa3i MOCTONEpaIiifHOro MCHXO03Y,
BaXXKHUX TIMOKCUYHHUX CTaHiB, B OPTaIbMOJIOTrii y pasi
MEPBHHHOI BIIKPUTOKYTOBOi IJIAYyKOMH, B HEBPOJOTIi
1 meuxiatpii y pasi TOKCHYHOTO 1 TPaBMAaTHYHOTO TIO-
mkomkeHHs [ITHC, HeBpOTHYHUX PO3NAdiB, IICHXO03IB
1 HOPYIIEHB CHY.

Imioma. Panime nniowd, sk 1 TAMK, BBaxkanu oc-
HOBHUM TajbpMiBHUM MeniaropoM y LIHC mronnnm i1 TBa-
PHH, IO IHTHOIPYE, IKUI OB’ I3yBajIK 31 crieliuDiyHUMH
DMIIUHOBUMH PELENTOPaMHU, KOHKYPEHTHO 1 CEJIEeKTHUB-
HO OJIOKYIOTBCS CTPHXHIHOM 1 BIJKPHBAIOTh XJIOPHHM
KaHaJl y CHHANTH4YHIA MeMOpani. Hanpukinmi 80-x po-
KiB OYyJIO JIOBEICHO YYacTh NIIIUHY B MMO3UTHBHIHA pery-
nsii NMDA-penentopis. [lizHimme Oyno BCcTaHOBJICHO,
10 TJIIIHMH Y CYOMiKpPOMOJIAPHHUX KOHIIEHTPAIISX IMOCH-
mroe NMDA-BUKIIHKaHI BiIOBiAlI HEHPOHIB y KyJIbTypi
TKaHuH. byno 3adikcoBano, mo BennunHa NMDA-iH-
JYKOBAaHHUX CTPYMIB y HEHpPOHAX 3MEHIIYBaIacs y BOX
BUNIAKaX: Yy pa3i BHIOAJNCHHS 130IbOBAHUX HEPBOBUX
KJIITHH BiJl MaTepHUHCHKOI KOJIOHIT 1 y pa3i 30UIbIICHHS
mIBUAKOCTI nepdy3ii kynpTypu. Lle, iIMOBIpHO, OB’ s13a-
HO 3 THM, 1[0 KYJIBTypalibHa TKAHWHA BUALISE HEBIIOMY
pedoBuHY, moTeHIiody NMDA-BIAMOBIAI IBUIKO,
0 BIAJAIAIOTECA a00 PO3MAfalOThCs y 3a3HAYCHUX
BHIIEe cuTyalisix. [licas BUIIpOOyBaHb MEBHOIO HabOPY
CIOJIYK, SIKi MICTATBCS B KYJIBTypaJIbHOMY CEPEIOBHIIII,
0OyJ10 BCTAHOBIICHO, 11O ITI€I0 «HEBI1IOMO0» PEIOBHHOIO,
ska migcwmoe NMDA-iHIyKoBaHI CTpyMH, € HE IO
iHIIe, SIK HAWMPOCTIlla aMiHOKUCIIOTa — DIinuH. Llei
e(eKT IIIIUHY MPOSIBISIETHCS B HU3BKUX KOHIICHTpAILLI-
ax (100-300 HM), 1o npu6au3HO B 10 pa3iB MeHIIe, HiX
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HOTPiOHO Uil aKTUBALii TaNbMiBHOTO, CTPUXHIHIYTIH-
BOTO peIenTopa.

[minpH 1 #oro aHajorv MiJBUIIYIOTh BYKHBAHHS
TBApHH Yy eKCIepUMEHTabHIH imemii Mo3ky. Hana-
JIi aHANOTI4HI pe3ynbTaTH Oyau OTpPHUMaHi B AOCIHiax
3 HEWpOHAMH TIOKAMITy, 3 TPaHYISIPHHMH KIITHHAMH
MO304Ka, HEHpOHAMH CTpHaTyMa. AKTHBAIls TIII[HO-
BOTO CaWTIB € HEOOXIAHOK YMOBOIO JUISI HOPMaJIbHOTO
¢ynkmionyBanas ~ NMDA-penentopHo-i0HO(GOPHOTO
KOMIIIIEKCY, IO MIATPUMYE TiMOTe3y PO TIIIIH K Koa-
ronicra penentopis BAK NMDA tumy.

VY pasi BBeneHHs B oonutd MarpuuHoi PHK 3 mep-
BUHHOI KyJIBTypH MO3KY IIypa i Mofganasinoi excrpecii
TeHEeTHYHOr0 Marepiany Oyla OTpHUMaHa MOMIIUBICTBH
BUBUCHHS mponecy aktuBanii NMDA-penenTopis
y CepeoBHII, M030aBIeHOro NIiUHY. BusBuiocs, 1o
B nux ymoBax NMDA-inmyKkoBaHi BiIIOBiAl BUHHKAIN
TIJIBKH Y pa3si J0AaBaHHS Y CEPEIOBUINE TIIIUHY.

i jmani miaTBEpAWIH, IO DIIUH € KOAroHICTOM
NMDA-penentopHo-ioHOOPHOTO KOMIUIEKCY, TaKHM
YHHOM, JUISl BIIKPUTTS I0HHOTO KaHAIy MOTPiOHO 3B’s-
3yBaHHS BIJMOBIHUX aroHICTIB fAK 3 IIyTamar-, Tak
1 DIIMH Mi3HaBaJbHUMU CaliTaMH.

[mituH 1 #loro aHaIOrd MOXKYTh MOCHITIOBATH HEi-
ponepenauy, onocepenkoBany NMDA-penentopamu,
Yy MO3KOBii TKaHWHI in vivo. Bygo BCTaHOBIEHO, IO
D-cepun mocumoBaB 30ymKeHHS HEHpOHIB, iHIYKO-
BaHEe MIKpOiOHOGOpeTHYHUM miABeacHHSIM NMDA,
y Tamamyci abo B 4epBOHOMY snpi. [JIHMH Takox
norennirtoBaB NMDA-Bukiimkane BupijieHds ul MO
3 KJIITHH MO304Ka mypiB. OfHAK B iHIIUX JOCTigaX in
Vivo 1 Ha 3pi3aX TKAHWHH MO3KY IOPOCIHUX IIypPiB HE
BJQJIOCS MTOKA3aTH MOTCHIIFYHA e()eKT caMoro rii-
nuay Ha NMDA -inaykoBani Bianosiai. Ili pesyneratu
CBi4aTh MIPO Te, IO KOHICHTPAIlisl IMIHHY B HOP-
MaJbHHX YMOBaX, WMOBIPHO, LITKOM JOCTATHS IUIS
MOBHOT aKkTHBaIlii NIIIMHOBOTO caiiTy. [Ipote 1imkom
MOXJIMBA i 1HIIA cutyaris — NMDA BHUKJIHKa€e BUKH]
DIIIWHY 3 HEWpOHiB ab0 TIii 10 piBHS, IO HACHYYE
DIINAHOBUK caiT. [nmyTamar 1 DIINMHPO3MI3HAIOYI
caiiltu NMDA-penentopHo-KaHajJbHOIO KOMILIEKCY
QIUTOCTEPUYHO BIUTHBAIOTH OIMH Ha OJHOTO, 3MiHIOO-
Y BHYTPILTHIO AKTUBHICTh aroHICTY, a He Horo adin-
HicTh. YacTKOBHI aroHicT, 3aiMarO4Yu OJUH 3 PO3ITi3-
HAIOUMX CalTiB, BUKJIHMKAE Taki KoH(opMaIiitHi 3MiHH
BCHOTO PELENTOPHOTO KOMIUICKCY, SKi IPU3BOAATH
70 30iMbIICHHS IIBHJIKOCTI YTBOPEHHS KOMILUIEKCY
IpyToro KOAaroHicta 3 penenTopoM. BUCIOBIIOETHCS
npumymeHHs, mo NMDA-penientopu icHYI0Th y IBOX
KOHGOpMAIlIHUX CTaHaX — 3 MEpeBarol aroHicra
1 mepeBaroro aHTaroHicra. Poib milinuHy sik Koaroxicra
MOJISITa€ B TOMY, IO BiH MEPETBOPIOE aHTATrOHICTIIEpE-
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Baxkarouy KoH(opMallito peuentopa Ha aroHicTmepe-
Ba)Karouy.

BucnoBiroeTbess TymMKa, 1O 1 KiIHypeHOBa KUCIOTa
3pylIye piBHOBary B Oik 30UIbIICHHS YacTKH KOH(OP-
Marii, mo Hajgae mepesary riinuHy. OcoOmuBO cij
BiJI3HAUMTH, 1[0 yYacTh IJIIIMHY — HEOOXiJHAa yMOBa
AKTHBAI] PEIENITOPHOTO KOMILICKCY, IO JT03BOJISE PO3-
DIAOATH DIIAH3B SI3YIOUUH CallT K SIIEMEHT CTPYKTY-
pu NMDA-perienTopHO-i0HOOPHOTO KOMIUICKCY, Ue-
pe3 KU MOXJIMBA HOTO (hapMaKoJIOTidyHa Peryssiis.
BcranoBrneHo, 110 eHTpaibHi raIbMiBHI IIJISXU MArOTh
DTIIMHEPriYHANA  XapakTep. BBakaeThcs, IO DIIIHH
1 CTPUXHIH BIIHIMAIOTBCA 3 JIBOMa Pi3HHUMH PEIETITOP-
HUMH CalTaMH, sKi, IPOTe, B3aEMOMIFOTh MiX CO0O¥0.

[minuH 3aCTOCOBYIOTH Y 3B’A3KY 3 MOr0 HOOTPOII-
HOI0, CEJaTHBHOIO 1 aHTHAJIKOTOJNFHOIO MIi€I0, MOXKITH-
BO, y 3B’SI3Ky 3 BIUIMBOM Ha aibda-1-aapeHopernenTo-
pu. € 0OMeXeHUH JTOCBII HOTO MPHU3HAYCHHS BariTHUM
KIHKaM y pasi rineproHignoi xsopobu. Bigomi cymimi
1 BITaMiHHI KOMIIJIEKCH, B SIKI BXOAWTL IIiIMH. [minuH,
K 1 DIyTaMiHOBA KHCJIOTA, € HEHPOTPOITHOIO CTIONYKOIO,
ska Oepe y4acTh y OIOCHHTETHYHHX IIPOIECcax, BUBE-
JieHH1 OeH30MHOi KHCIOTH. [TIKWH BXOAUTH J0 CKJIaLy
mpernapary BilleiH JUIsl JIKyBaHHS CTapeyuX, MiomaTHy-
HHUX, IPOMEHEBHUX, KOHTY310HHUX KaTapakT. BiH Takox
BXOIHTH JIO0 CKIIQAy OeTaiHy — OJHOTO 3 KOMIIOHCHTIB
TabNeTOK alUAMH-TICTICHHY. 3a JIOTIOMOTOK METOJIB
CHUCTEMHOTO aHaJTi3y TIOKa3aHOo, 1110 IJIIIMH 1 HOro MmoXif-
He N-aleTWImTiUHAMIJl HAaJal0Th BUPA3HUN MO3UTHB-
HU BIUTUB Ha TIPOLIEC HABYAHHS.

3 MeTO TOCWJIEHHS HEHPONPOTEKTUBHHUX E(eK-
TiB TWiliHYy Oyna CTBOpeHa KOMITO3HWIliliHA JiKapchka
¢opMa, sikKa MICTHTh B EKCHEPHUMEHTAIBbHO OOIPYyH-
TOBaHUX CHIBBIJHOIIEHHAX COJI Mardiro, NIIUH
i TAMK 3 Ha3BOIO MarHeJjOHT Ta BHBUYEHA HOTO HEWl-
POIIPOTEKTUBHA [l B YMOBAX IEPHHATAIBHOI TIiITOKCIT
ta ['TIMK (Belenichev et al., 2009-2019). Pozpo6ie-
Ha Ta BHMBYCHA KOMOIHAIlSl DIIIHWHY 1 TIOTPHA30IIHY.
®dapmakosoriyHuid epekT KOMOIHOBaHOTO TMpenapary
3yMOBIICHHI B3a€MOIIOTEHIIOIOYMM BILTHBOM TiOTpHa-
30iHy 1 DIIIUHY Ha TEHEepaIiio i mepeaady iMIylIbCy
B 30y/DKYIOUMX 1 rajbMIBHHUX CHHAIcax (3a paxyHOK
3HI)KEHHS Tinep30y[KeHHS DIIyTaMaTHUX DPELENTOpiB
1 MABHINCHHS aKTUBHOCTI TaimbMiBHOT [AMK-epriunoi
CHCTEMH), a TaKOX Ha CHEPreTHYHHH MeTaboii3M ro-
JIOBHOTO MO3KY 1 TporiecH neTokcukaiii. KomOinamis
TIOTPHA30JIiHY 3 DIIIMHOM MiABHIIYE CTIMKICTh HEil-
POHIB JI0 TIMOKCIi 32 paXyHOK TaJIbMyBaHHS Timep30y/i-
auBocti NMDA-rmyTamatHux penentopiB (TOTEHIII-
toBaHHs Red / Oxi — MexaHi3My), a TaKoX 3a paxyHOK
nocuneHHss ['AMK-epriuaux BIacTHBOCTEH DIIIMHY,
i miaBueHHs KoHneHTpanii TAMK B romoBHOMY MO03-
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Ky. Kom0inamiss TioTpuaszoniHy i IMIMHY MigBHUILY€E
CTIMKICTh HEHPOHIB J0 TIMOKCIT 32 paXyHOK ITOCUJICHHS
(YHKI[IOHYBaHHS KOMIICHCATOPHUX MEXaHi3MiB BHPO-
onennst AT® (TAMK-tynT). TioTpra3osaid 3a paxyHOK
AHTHOKCHIAHTHUX BJIACTUBOCTEH ITIJICHIIOE 3aTHICTD
DILMHY 3HUKYBaTH YyTIHMBICTH a -aJpeHOOI0KaTopiB
CYIUH TOJIOBHOTO MO3KY /10 KaTeXOJIaMiHIB 1 MiJBHUIIy€E
LEHTPaJIbHI a --aJpeHOOI0KY 04l BIACTHBOCTI OCTaH-
HBOT0, [0 B KiHI[EBOMY MiJICYMKY CHPHSTIHBO MO3HA-
YaeThCsd HA TOMIMIIEHHI TepeOpaibHol reMoauHaMi-
ku. B3aemomoteHIytoua i TIOTpHA30MiHY 1 DIILUHY
Oy/ie IPOSIBIISITHCS 1 CTOCOBHO KOTHITHBHO-MHECTHYHOT
¢yukuii [THC (3a paxyHOK NOCHJICHHS EHEPreTHKH
HEHPOHIB 1 eKcrpecii (pakTopiB sSAEPHOT TPAHCKPHUIIIIIT).
[Npenapar mnaHyeTbhes 3aCTOCOBYBAaTH y pasi CyJOMHOL
TOTOBHOCTI y HETOHOIICHHX JITEH, a TAKOXK SIK HOOTPOII
1 HEHPOIIPOTEKTOP y KOMIUIEKCHIH Teparlii rImoKCHYHO1
eHIedanonarii HOBOHAPOIKCHHX.

N-aueTW/INHUCTeIH € TOTY)XKHHM aHTHOKCHIAHTOM
1 3aJIEKHO BiJl JTO3U IMPHUTHIYYE OKCHUIATUBHHUK CTpec
y KJIITHHAX, y T.4. i HEpBOBOi TKaHMHHU. BusiBieHa 3xat-
HicTh N-ametwinucteiny iHaktuByBatn ADK i muto-
TokcnuHi popmu NO 3a paxyHOK yTBOPEHHS HITpPO30-
TIOJIB, @ TAKOX 32 PaXyHOK 3HIKeHHs ekcrpecii iNOS.
3amwkenHs excrpecii iNOS min giero N-aneTuniucreiny
MOXKHA TIOSICHUTH HE TUTBKH HOTO 3IaTHICTIO 3B’ s3yBaTH
A®K, mo Oepe ydacTp B ii ekcrpecii, ane i 31aTHICTIO
YTBOPEHOTO 3 AICTHIIICTEIHY TIyTaTiOHy IepepuBa-
i IL-1b-3amexHi MexaHi3Mu eKcrpecii bOTO CH3UMY
(Belenichev et al, 2020). N-aneTwimucTein Jerko, Ha
BiZIMIHY BiJl 1HIIMX MPEKypCOpiB MIyTaTiOHY, IPOHUKAE
B MITOXOH/Ipii, 0COOIMBO Ha T 11 AUCOYHKIIIT, 1 TPU3BO-
JUTHh 10 30UIBIICHHS BHYTPIITHHOMITOXOHAPiaTbHOTO
miytariony. Hopmanizyroun (hyHKIIIOHYBaHHS HITPOKCI-
JIepPTiYHOI CHCTEMHU MITOXOHJpPil MO3KY 3a PaxyHOK 00-
MekeHHs akTuBHOCTI NOS, 3a JOTIOMOIO0 3HMKEHHS 11
iHyni0eTpHOI (hOpMH, AIETHIIIMCTETH, MOXIINBO, Oyae
rampMyBatd NO-3aJie)KHI MEXaHI3MH HeHpoaronrosa
y pasi imemii i rinokcii.

BusiBnena HeHpONPOTEKTUBHA aKTHBHICTH aleTH-
JIUCTEIHYy B yMOBaxX IMEPHUHATAIBLHOI aJKOTOJi3allii.
Byno BcTaHOBNECHO, IO NMPH3HAUYCHHS ALCTHINUCTEIHY
IIypsiTaM, SKi IepeHEeCIn epuHaTANbHY TiOKCiIo, TIpH-
3BOAMTH 10 mpurHideHHs ekcnpecii MPHK iNOS B ri-
MOKAMITi 1 CEHCOMOTOPHIH 30HI KOPH TOJIOBHOTO MO3KY.
3HwkeHHs excrpecii INOS MoHa OSCHUTH 31aTHICTIO
N-anerunmucteiny 38’s3yBatu ADK, axi 6epyTh y4acTsb
B 11 eKcrpecii, a TaKoXX 3[aTHICTIO YTBOPEHOTO 3 alle-
TUILUCTEIHY DIyTaTioHy mnepepuBaru IL-1b-3amexHi
MexaHismu ekcrpecii iNOS (Belenichev et al., 2020).
Takox 3HWKeHHA ekcrpecii iINOS MOXHaA TOSICHUTH
3parHicTio ALl mociaGmioBaTH akTHBAIIO SAEPHO-
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ro haktopa NF-kB, sikuif KOHTPOIIIOE €KCIpECiio I'eHiB
aronTo3y 1 KJIITHHHOTO [UKJTY.

Inyrapenoxcun (GRx-1). I'myTapeqoKCHH € OJHUM
3 HAKOIIbII 3HAYYNIMX (PEPMEHTIB y Mpolecax BiJHOB-
JICHHS TUCYNb(GUIIB 1 IETTyTaTiOHIIIOBaHHS. B yMmoBax
OKHCHIOBAJILHOTO cTpecy Grx Oepe y4acTh y Tpole-
ci S-IIyTaTiOHUTIOBAaHHS, TOAI SK Y pa3i 3HMXKEHHS Aii
OKHCHIOBAJILHOTO CTPECY Karaji3ye peakKiito AerTyTaTi-
oHimroBaHHS. [myTapenokcun 3xiiicHioe GSH-3anexHe
BiJTHOBJICHHS y O1JTKaX OKMCHEHHX 3aJHIIKIB IIUCTCIHY
(Cys —SOH, Cys — SO2H), ycepeanHi i MiKMOJIEKYIsIp-
HUX JUCYTb(ITHUX 3B’s13KiB (-S-S-) 10 penoKc-aKTHB-
HOTO TiOJIOBOTO CTaHy.

Binku, sKi MiCTATH TIOMH, TOMIMPEHI B KIITHHAX.
Jlo HuX Hamexarb (epMEHTH CHEPreTUYHOrO OOMiHY
(pochodpykTokiHaza, DiunEepanbaerua-3-pocdarie-
TiJIporeHasa, o-KeTonmyTapaTaeriaporeHasa, I kommiexe
IUXaTbHUX (PEPMEHTIB), PePMEHTH CHTHAIBHUX KacKa-
IiB (mpoteinkiHaza A, mpoteinkinaza Co, IpOTEIHTH-
posuHpocdaraza 1b, mporeindpocdaraza 2A), YMHHU-
ku tpanckpunuii (NFkB, HIF1, AP1) i 6araro iHmmx.
OKUCITHIOBaJIbHE 3pYIICHHS pPEIOKC-TIOTEHINANY KIIi-
TUH IPU3BOAUTH 10 YTBOPEHHS AUCYIb(IIHUX 3B S3KiB
SK yCepelrHi OUTKOBUX MOJICKYN, TaK 1 MK Oikamu,
a TaKoX OUIKOM 1 TIIyTaTioOHOM. YTBOPEHHS 3MiIIaHUX
[IyTaTioH-OUTKOBUX TUCYIb(DiAiB (S-TyTaTiOHIIIOBaH-
HSI) PO3IVIAJAIOTH SIK PETYISTOPHUNA PETOKC — MEXaHI3M,
SKHUM MOJYJIOE aKTUBHICTH TIOJOBHX OUIKIB 1 3B’s3aHi
METa0ONIYHI IUISXH, CUTHANBHY TPAHCAYKIIIO 1 TeHHY
ekcrpeciro. [Ipore TprBase HAKONMWYEHHS OKHCHEHUX
1 TIIyTaTiOHITbOBaHUX OINKIB TIOB’si3aHE 3 aKTUBAIli-
€10 B KIITHHI amONTOTHYHUX IDIAXIiB. Y cucreMmi Grx
enexkTponu nepenocstecs 3 HAJI® H-nmo rmyrationpe-
IyKTa3, IMOTIM HAa OKHUCHEHWH IIyTaTiOH 3 YTBOPEH-
HsaM BI, skwuii, CBO€IO 4eproro, BiTHOBIIOE OKUCHEHHHA
nryrapenokcuH. CyOctparamu mst Grx € aucynbgian
1 3Mimmani aucynbdinu. BigHoBneHHs nucynbdifis, mo
Karani3ye Grx, MoXke HTH JBOMA IUITXaMH — MOHOTiOJTb-
HUM 1 JIITIOJBHUM 32 y4YacTIO, BiJIIOBIIHO, OJJHOTO 200
JBOX 3auiKiB Cys B aKTHBHOMY LIEHTpi. BilHOBICHHS
3MIIIaHUX AUCYIBb(iIiB O1IKiB a00 ITyTaTiOHITbOBAHUX
O1JIKIB, SIKE BiI0YyBA€THCS 32 MOHOTIOJNILHUM MEXaHI3MOM,
OTPUMAJIO Ha3BY «IETIyTaTiOHLUTIOBaHHS». MOHOTIONB-
HUH MeXaHi3M, IO MPHU3BOAUTH 10 ICTIyTaTiOHTIOBaH-
Hs, €, MaOyTh, HAWOLTBII 3arajbHOI0 (YHKIIEIO TITyTa-
penokcuny. [ITyTapeoKCHH € TOHOPOM €JIEKTPOHIB ISt
piOOHYKIICOTHIPEAYKTA3H, Tpa€ pPOIb Yy KIITHHHOMY
JmudepeHIitoBaHHi/ mpomidepariii, Ma€ aHTHAMONTHYHI
¢dyHKIIi pa3oM 31 3IaTHICTIO BiJIHOBIIIOBATH JHTiAPO-
ackopOar ;1o ackopOara. Bei mi peakiiii mpoTikaloTh 3a
MOHOTIOJIBHUM MeXaHi3MOM. [ITyTapeioKCHH rpae Bax-
JIUBY POJIb y 3aXHUCTi KIITHH BiJl amonToO3y 3a OTMOMO-
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TOI0 PI3HUX MEXaHi3MiB, HaIIPUKJIa, OyJI0 OIMCAHO 3Ha-
YCHHS TIIyTapeIOKCHHY B PETYIIOBaHHI PEIOKC CTaTyCy
cepun/TpeoHin kinasu Akt, mo GSH-3anexxnomy mexa-
HI3MY 32 JOTIOMOTOF0 JieochopraroBaHHs 1 IHAKTHBALIIT
Akt. Onucana iHriOyroua 3J1aTHICTh ITyTapeJOKCHHA Ha
ASK1 kiHa3Hy aKTHBHICTh. [JIyTapeOKCUH YNHUTH aK-
TUBYIOUY Ji}0 Ha TPAaHCKPHUILIiNHI (akTopH.

TakuM YHHOM, TIYTApEAOKCHH BHOCHTH ICTOTHHIA
BHECOK B AHTUOKCUIAHTHUN 3aXWCT KIITHH BIX JIe-
CTPYKTUBHOTO BIUIMBY OKHCHOTO CTPECY, IO BHKIIH-
Ka€ YTBOPCHHS BHYTPIIIHBO-TA MIKMOJIEKYIIPHIX
JUCyTb(DiTHUX 3B’ SI3KIB Y OLNKaX, OKMCHEHHS (DYHKITi-
oHaNbHUX SH-Tpynm 3 yTBOpeHHSIM CyIb(OHOBOI KHC-
JIOTH 1 HACTYITHOI MPOTEOCOMAIbHOT Jierpajariii Oijka.
KypcoBa Tepamist pekoMOiHHATHMM HpenapaTroM ITy-
TapeIOKCHHA MPU3BOTUTH NO CTATUCTHIHO 3HAYMMOTO
iIBUIIICHHS BMICTY IpoTu3anaibHoro 1L-4 y romosHo-
My MO3Ky LIypsT MICJs MepiHaTaibHOi rimokcii. Take
niasumenHs 1L-4 npurHidye mpo3anaibHy aKTHBHICTB
Makpodaris i cekperitito Humu TNF-a i IL-1B. Ile Bu-
pakaeTbes B JAOCTOBIpHOMY 3HMXEHHI BMicTy TNF-a
miJ Ai€ro nryTapeaokcuny. OnucaHi 3MiHH CITIBBIIHO-
IIEHb MK MPOTHU3ANAIBLHUMH 1 MPO3aNaIbHUMHU ITUTO-
KiHaM|, TepiIe 0OMeXye JOKAIbHY 3alajbHy PeakKiito
B 30H1 iIEMIYHOT HAIMIBTiHI, IO MiIBUIIYE HIAHCH HEP-
BOBOT KIIITHHH Ha BYOKHMBaHHSA, 1 Jpyre 3amodirae Iu-
TOKiH-OTMOCEPEKOBAHOMY ITiJIBUIIICHHIO aKTUBHOCTI 1H-
nyuibenbHoi NOS. OcTaHHE BUSBISETHCS Y 3HMKCHHI
TiNepnpoxyKIii TOKCUYHHMX JCPUBATIB OKCHAY a30Ty.
[Ipu3HaueHHs TIyTapeIOKCHHY HaJaBajo MO3HTHUBHHMA
eext Ha koHuenrtpaniro HSP_ 6iikiB y ronoBHOM MO3-
Ky MIOYMHAr0UH 3 | T0OM KUTTSA TBapHUH, SKi IIEPEHECITH
nepuHaTanbHy rimokciro. [lomibnuit Mexanism xii nry-
TapeIOKCHHY 3yMOBJCHUH HOro y4acTio B HOpMai3a-
uii TP i, sx Hacmigok, crabimizamii Oijika Ta aKTUBAIIT
excrpecii reHa Asp7() B HEWpOHaX Mij Ji€0 mpenapary
(Belenichev & Bila, 2017).

MeTioHiH 3aBISIKM HOr0 pyXoMiil METHJIBHIH Tpyi
Ma€ JIMOTPONHUNA e(eKT, CIPHSIIOYN CHHTE3y XOINMiHY,
3 HETOCTATHIM YTBOPEHHSIM SKOTO OB’ s13aHi MOPYILCHHS
cuHTe3y (ocdarnannxonidy. bepe ydacts B yTBOpeHHI
aJipeHalliny, KpeaTnHy, aKTHBY€ TOPMOHH, BiTamiHu B1,
C, B,. MeTioHiH 5K JOHATOP METUILHUX TPYII ITiABHIILY€
Je3IHTOKCUKAIIHHIH IMOTEHIia] TIeYiHKH, 1 HOro 3acTo-
COBYIOTh y pa3i TOKCHYHHMX YPaXXKCHb 'OJIOBHOTO MO3KY,
XPOHIYHOTO aJIKOTOJII3MY, TIMMOKCHYHOI eHIedanomnarii,
a TaKOX TIMOKCHYHOI eHIledaaonarii HOBOHAPOIKEHUX
(Chekman et al., 2009; Semina & Stepanova, 2015;
Shabalov & Tsvelev, 2004).

Tpunrodan, sK 1 MoNepeaHi CHOTYKH, — He3aMiH-
Ha KHCJIOTA, SIKa B OPraHi3Mi IEPETBOPIOETHCS HA TPUII-
TaMiH, CEpPOTOHIH 1 HIKOTHHOBY KHCIIOTY, BKITFOUAETHCSI
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B Oiocunte3 HAJl i HAJI® i € HeoOximHUM iHTEpMETia-
TOM JUIsl HOPMAaJIbHOTO (DYHKIIOHYBAaHHS METaOOTIYHUX
cucrteM opraHismy. Ha ocHoBi TpunrodaHy cTBOpEHi
mpenapard 3 aHTHICTIPECHBHUM, MPOTHEHIUICITUIHUM,
CHOIMHUM 1 TinoTeH3uBHUM edekrtamu. Tpunrodan
BXOJIUTh JIO CKJIaJy KOMOIHOBaHUX IpenapariB s Ji-
KyBaHHs 3aXBOPIOBAaHb ITEUiHKH Ta OXKUPiHHA. BiH Hagae
MPOTUBUPA3KOBY Iif0, II0 MO)Ke OyTH IIOB’SI3aHO 3 aK-
TUBALII€I0 CHHTE3y HpocTamiaHauHiB. OTpUMaHO IaHi
mpo (dapMakoJoriyHy Jit0 KOoOMOIHAIl TpunTohaHy
i Tiorpuazoniny. dapmakosoriuHa ais 3yMOBJICHA B3a-
€MOITOTEHITYIOUOI0 €0 TIOTPHA30IiHy 1 TpUnTohaHy
Ha mepedir HeWpOXiMIUHUX MPOIECiB, SKi MPU3BOIITH
JIO TIIBHIIICHHS CHHTE3Y MEJIATOHIHY 1 CEpOTOHIHY, a Ta-
KOX MMOTEHIIFOBaHHS HeHpOoaHTHOKCHIAHTHOT 1ii 1 Red /
Oxi-0mocepeaKOBaHOTO MOIYITIOI0YOTO BIUTHBY TiOTpHUa-
30JTiHy Ha CEpOTOHIHOBI 1 JohamiHOBi penenTopu. Kom-
OIHOBaHUII TIperapar IIaHy€eThCs 3aCTOCOBYBATH Y pasi
MOPYIIEHb KOTHITMBHUX (YHKII y pasi TiMOKCHYHOI
eHIedaionarii HOBOHAPOHKEHUX, & TAKOXK OPraHIYHO-
r0 ypaXeHHsI TOJIOBHOTO MO3KY, y pa3i MOpyIleHb CHY
1 KOTHITHBHHX PO3JIaTiB y pasi emiyiencii y miTed, sk
MPOTUTPUBOXKHUH 1 BETeTOKOPUTYIOUHMH 3aci0 y ckmani
KOMIUIEKCHOT TepalTii.

KapHo3un — Oera-ajaHiia-ricTHAMH OTPUMAaHUM
y 1900 p B.C. I'yneBuuem. Jlumentu; He BKIFOYAETHCS
B OUIKOBiI CTPYKTYpH TaK caMo, sIK aHCEPUH (METHIIKap-
HO3HWH) 1 IIyTaTioH (raMMa-IiyTaMuUTIACTeIHUTDTIINH ).
Kapno3un y M’s3ax monuHu Mictuthes 10 100 mr%
MAacH BOJIOTOI TKAaHHHH 1 € OTHIM 3 HAHOLTBII BOXKITUBUX
€H/IOTCHHUX aJIalTOTeHIB 3 TPYNH IUNenTUIiB. Pi3Hi mo-
X1HI KapHO3WHY MalOTh aHTHOKCHIAHTHY aKTHBHICTb,
sKa 3yMOBJIeHa NpurHideHHsM reHepaunii ADK. V pe-
3yJbTaTl BUHUKAIOTh JIOKAJbHI peakilii 1 MMOOoKI 3MiHH
KIIITUHHOT Bi/IMOBi/1, 30KpeMa, aKTHBAIlis CUCTEM ITUTO-
IMyHHHX peakilid, CTUMYJIAILIiS PaHO3arorBaJIbHOT aK-
TUBHOCTI ¥ ajanTarist 10 cTpecy. Y KapHO3HWHY BiJg3Ha-
YEeHUH 3B’ 130K MiXK aHTHOKCHIAHTHOIO 1 Pa1i03aXHCHOI0
AKTHBHICTIO. J{OCIiIKeHHS pojIi KOMIIOHEHTIB KapHO3H-
HY B OOMIHHUX pPEaKIlisIX IMOoKa3ajo, 110 aibha-TicTH-
JIVH € PEe3epPBOM JJISI CHHTE3Y TicTaMiHy, a OeTa-anaHiH
BKITIOYA€THCS Y CHHTE3 KOJAareHy 1 HyKICTHOBUX KHCIIOT.
AHTHOKCHIAHTHI BIACTUBOCTI KapHO3UHY 1 H0Tr0 BIIINB
Ha PO3BUTOK 3alajbHUX PEaKI(iii i IMyHHHH CTaTyC IO-
CIJIyXKWJIM OCHOBOIO ISl CIIpO0 HOro0 BUKOPHCTAHHS SIK
CTHMYJIATOPAa pEeTeHepaTHBHUX mporeciB. KapHo3uH
€ TOTY)XHUM HEHPOAHTHOKCHJIAHTOM 1 3aXWINAE Heil-
porn Bin Hammuiiky ADK (Belenichev et al., 2016).
Kapnosun ranemye rinepexcnpecito iNOS y Heifponax
rinmokamma y pasi imemii roJJoBHOro Mo3ky. KapHo3ux
(100 mr/kr), sikuit BBOMTUBCS BariTHUM TBapHHAM B yMO-
BaX MOJECIIOBAHHS IEPUHATAIBHOI TINOKCI{, CIpHsIB
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rajJbMyBaHHIO allONTO3y HEHPOHIB Timokammy, 30epe-
JKCHHIO MITOXOHPIN HEHPOHIB 1 MPUTHIYEHHIO OKCHIA-
THUBHOTO CTPECY B TOJOBHOMY MO3KY HOBOHAPOIKCHUX
(Belenichev et al., 2016).

dapMaKoNoriyHi BIACTUBOCTI HIKOTHHAMIZY MOX-
Ha BIJTHECTH JI0 BITaMIHHHUX IpenapariB MeTaboIiYHOTO
THUITy Iii, TOMy IIO caM€ Y HbOTO, K Y >KOAHOTO iHIIIO-
ro MeTabONITOTPOITHOTO Mpemapary, CIOCTEPIiraeThes
TaKUH MHPOKUH CHEKTP (hapMaKOJIOTiYHOI aKTUBHOCTI.
MertabomnivyHa Jis HIKOTHHaMIAy IMOB’s3aHa 3 THM, IO
npernapar SBIsS€ KaTalIiTHYHO AaKTHBHY T'PyNy HiKOTH-
HaMiZHUX KO(GEPMEHTIB, SKa BiJIrpa€ BaXJIUBY POJb
OPaKTUYHO Yy BCIX CHEPreTHYHO 3aJICXKHUX MpoIlecax.
HikornHamig Tak caMo, SIK 1 HOro aHaJior — HIKOTHHO-
Ba KHCIIOTA, € BiTaMiHoM PP aGo B3, Bimirpae BaxxiuBy
ponb y KHUTTEMIsITbHOCTI opraniamy (Chekman et al.,
2008). HixoTnHaMix € MPOCTaTHYHOIO TPYIOI0 HIKOTH-
HaMiZHUX KodepMeHTiB — koxaeriapasu | (mudocdomi-
pununnyxieotun — HAJN) i koxerigpasu II (3-docdormi-
punuH-Hykiaeotuny — HAJI®D), ski nmepeHOCSITh BOJCHb
Ta 3[1HCHIOIOTh OKHCHIOBaJIbHO-BIIHOBHI niporiecH. [le-
rigpasa Il Oepe yyacTh Takox y mepeHeceHHi (ocdary.
OctaHHI TpH AECATHIITTS HIKOTHHAMITHI KO(QEPMEHTH
MPHUBEPTAIOTh yBary He TUTbKHM O10XiMiKiB, ane i dap-
MaKoJIOTiB 1 KiiHIinUCTiB. Lle 3ymMoBieHe ix po3noBcro-
JDKCHHSM Y TKaHHHAX OPraHi3My, a TaK caMoO y4acTio
B CHEPreTHYHOMY 1 TUTACTUYHOMY OOMiHax KIIiTHH. CHH-
te3 HA/] BUBYUCHMH y TKAHHMHAX MIEUiHKHU, CEPIIsl, MOJIOY-
HUX 3aJ103, B aCIIUTHUX KmiTuHax Epmixa, B MiTOXOHAPI-
sx (Chekman et al., 2007-2019).

HocnimkenHs (hepMEHTaTUBHOTO PO3UICTIIICHHS Hi-
KOTHHaMITHUX KO(QEPMEHTIB JO3BOJIIIH 3HAWTH YOTHPH
(epMeHTHI cucTeMH, sIKi OepyTh ydyacTs y Jerpamaiii
HAJI. Hacammepen no HHMX HajexaTh HyKIeo3imaza
a6o HA/I-rrokorigponasa (HA/I-rinponaza, HA/l-a3a),
s;ka po3puBae B Mojekym HAJ[ HikoTHHaMiI-puoo-
3UIHUHN 3B’A30K 3 YTBOPEHHSM BUIBHOTO HIKOTMHAMITy
1 aguHO3uA-hocharpubo3n. Jlyxe BHCOKa (epMeHTa-
THUBHA aKTHBHICTh (DEPMEHTIB JIETEHb, CEJIC31HKH, MO3-
Ky, TICUIHKH 1 cepls IHIIWX CCaBIliB. IHIIUH He MeHII
BOKIMBUI HUISX PO3IICIUICHHS HIKOTHHAMIIHUX KO-
(dhepMeHTIB KaramizyeThes mipodocdarasoro, sKa BHSIB-
JICHa B MEYiHIli, CePLIEBOMY M 5131, MO3KY 1 TiJPOIITUIHO
posierutoe B Mosiekyai HAJI-nipodocdaruuii 38’5130k
3 YTBOPEHHSM JIBOX MOHOHYKIICOTH/IB — MOHOHYKJICO-
TUI-aMiI-HIKOTUHOBOI KUCJIOTH 1 aI€H1JIOBOT KUCIIOTH.

BMicT HIKOTHHOBHX KO(EPMEHTIB y TKaHMHAX pi3-
HUH. 3 yCiX TKAaHWH TBAPUHHOTO OPTaHi3My HaWBHIIHHA
BMICT HIKOTHHaMiIHUX KO(EepMEHTIB BHSABICHO B Iie-
YiHIl, HA JAPYrOMYy MicCIli — ceplie, MOTIM HaIHUPHUKH,
HHUpPKH, Jiadparma, MOJIOYHA 321032, TOJIOBHUI MO3OK,
ceNie3iHKa, MiJIIIYHKOBA 3aj103a, JIETeHi. Y KIITHHAX,
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K1 HopManbHO (yHKIIOHYI0Th, HA/l, sIK mpaBmio, Ie-
peOyBae B okucHeHOMY cTaHy; HAJI®, HaBnaky, 3a THX
e caMHX yMOB TepeOyBae y BimHOBIeHil popmi. Lle 03-
Hayae repeBaKaHHsa MexaHi3Mmy, skuid okucHioe HAJ[-H,
1 el MexaHi3M IepeHeCeHHs €JICKTPOHIB € TOJIOBHUM
JokepenioM eHeprii ¢yHkmii kaitaH. Y pasi HAJI®D, Ha-
BIIaKH, MPEBATIOIOTH BiJHOBIIOBAIBHI MexaHizmu. lle
BiJIOOpaXKAETHCSA 1 HA MPOCTOPOBOMY PO3’€HAHHI dep-
MeHTiB BeepeauHi kmituan: HAJI®D-H noBuHeH 3Haxo-
IUTHCS B THX 30HAX KIIITHHU, JI¢ € CHJIBHAHN BiTHOBIIIO-
BanbHUH noteHnian, HAJl — HaBnaku. Y pasi 6aratbox
MATOJIOTIYHHUX CTAHIB € ICTOTHI 3MiHH SIK Y PiBHI HIKOTH-
HaMiJHUX KOQEPMEHTIB, TaK 1 y CIiBBiTHOIICHHI OKUC-
HOT Ta BIIHOBHOI hopM. VY pasi aHOKCi1, CIPOBOKOBAHOT
eKCIIepUMEHTAILHUM TOPYLICHHSIM KOPOHAPHOIO KO-
BOOOITY, CITOCTEPIraeThCs 3HIKCHHS, TOJIOBHHM YHHOM,
HAJI y miokapai. ¥ pasi rimokcii Miokapzaa Ta TONOB-
HOTO MO3KY Yy TEUiHIli i MO3Ky TaK caMO 3MEHIIYEThCS
3arajbHa KOHILEHTpAlis IIPUANHOBUX KO(PEPMEHTIB,
3MIHIOETBCS 1X CHIBBIJHOIICHHS B OiK NpeBaIrOBaHHS
BigHOBICHUX (hopM. Taki 3MiHM NOB’s3aHi 3 MOPYIIEH-
HSAM KIHIIEBOTO €Tany OKHCHEHHS B Pe3yJbTati aegilu-
Ty KHCHIO 1 0OOMEXEHHSI MOKJIMBOCTI HOTO BUKOPUCTaH-
Hs (Chekman et al., 2008).

VY pasi po3BuUTKy eMmOpioHa (2-TH)KHEBHX NIypiB)
BMICT YCiX HIKOTMHAMIJHHX KO(PEPMEHTIB y MEYiHII
30inpnIyeTscsi. 301BIIYETHCS AKTUBHICTh HIKOTHHA-
MIiIMOHOHYKJICOTI] — afieHnTpancdepasu — hepMeHTy,
axui cuaTedye HAJl y mpoueci eMOpioHaIBHOTO i TO-
CTHaTanbHOTO PO3BHUTKY. Konuentpauis HAJ] B epu-
TPOLMTAX JIOAMHU 3 BIKOM 3MEHINYEThCH, 110, WMO-
BIpHO, TOB’S3aHO 31 3MIHOIO MPOHUKHOCTI KJIITHHHUX
MeMOpaH.

Cnin 3a3nauyuth, 1o ais HAJ] Ha KopoHapHHU# KO-
JaTepaJbHUH KPOBOOOIr MOAIOHO ManaTy i XapakTepu-
3y€ETHCS SIK MIJBUIICHHIM TaKOTO MTOKa3HHUKA, TaK i CKO-
pOUYyBaJIbHOT aKTUBHOCTI Miokapaa. BcranoBieHo, 1o
HAJI mepeBeprye 3a BIUDIMBOM Ha CKOPOTINBY aKTHB-
HiCTh MiOKapja inTepMmeniaTopu nukiy Kpebey. ¥ po-
0oTrax BioOpa)keHa PalioHAIbHICTh 3’ €JHAHb HIKOTH-
HaMiJy i3 CeplIEeBUMH TJIIKO3UIaMH 3 METOI0 3HUKCHHS
iX TOkCHYHOCTI. BruB HiKOTHHAMIAY Ha pi3HI cHUCTe-
MU 1 OpraHu Moxe OyTH IOB’SI3aHUH 3 IpoLecaMu Mpu-
THIYEeHHS mepekucHoro okucHeHHs mimiaiB (Chekman
et al., 2008).

Cria 3a3HAYUTH, 0 HIKOTHHAMIN y MaJuX J103aX
30UIBIIy€e yTHI3aMil0 TIIOKO3U 1 aKTHUBY€E IIIKOTCHA3Y.
V Benukux 03ax nekd eekT y HIKOTHHAMIAY He peati-
3yerbes. Jlani Oyno miaATBepHKEHO B KITiHIII, 10 HIKOTH-
HaMiJ[ TOBHICTIO HOPMAJTi3yBaB OKAa3HUKH BHYTPUOPIO-
IIMHHOTO TIIOKO30TOJICPAHTHOTO TECTY 3 «A1a0eTHIYHUM
THTIOM» (TOJIEPAHTHOCTI 10 BymeBoAiB). HikoTnHamin
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€ iHridiTopom (Ald-pudo3a) — cuHTeTa3n OeTa-KIITHH
MITYHKOBOT 3a1034. Y JTOCIIKESHHSIX Ha Iypax Hi-
KOTHHAMI/ 3a1100ira€ po3BUTKY ajNIOKCAHOBOTO Jia0eTy.
VY pasi myKkpoBoro aiabeTy MepIioro THIY HIKOTHHAMI
MIPOZIOBXKYE TIepiof] pemicii.

Hikorunamin, skuii € monepennukomM HAJI, y Be-
JUKUX J03aX HPUTHIYye JIMOJi3 y >KUPOBIH TKaHUHI,
cunres i cekpenito JINNOHIT y meuiHii, 3HMKY€E pPiBEHb
JITAHILL i JIIBII y cupoBariii KpoBi i 30ibl1ye piBeHb
JITIBIIL. Sk y mo3ax, M0 OOYUCITIOIOTLCS B MiJirpamax,
TaK 1 y BEJMKUX J103aX HIKOTHHAMIJ| IIPOSIBIISIE CYIHHO-
po3mupIoBaTBEHAN e(heKT. Y pa3i OqHOPa30BOTO IMapeH-
TepaJIbHOTO, aJIe He MepopaJbHOMY BBEACHHI, Ipenapar
i€ K (GiOpHHOITHK.

BcranoBieHo, mo HIKOTHHaMigHI KodepMeHTH —
00’ €KT BILTMBY HeHpoTpomHuX 3acobiB (Chekman et al.,
2008). HixkoTMHaMin peryiaroe eIeKTpOTeHe3 MO3KY,
BIDIMBAE Ha TOTCHIIIAN CIIOKOIO 1 CIIOHTAHHY €JIEKTPHY-
HY AaKTHBHICTb, CKOPOUCHHS INAAKuUX M si3iB. Bcta-
HOBJICHO BIUIMB HIKOTHHaMilZy Ha HEPBOBO-M’SI30BY
nepenady B XOJTIHEPTiYHOMY CHHAICI Y CTPYKTYPHOMY
CUHAICI 1 TIyTaMiHEpridyHOMY cHHarci. BusHaueHO
B33a€MOJIiI0 HIKOTHHAMiAy 3 TMPECUHTETHUYHHMHU peLel-
TOpaMH 1 MOXKIIMBICTh PEryJIsLil 3BUTbHEHHS MeIiaTopa
W OIHOYACHO KOPUTYIOUMM BIJIUB HA OKHCIIOBAJIBHUN
0OMIH KIIITHH KOPH TOJIOBHOTO MO3Ky. B ekcriepuMeHTi
BCTAHOBJICHO JIOIIBHICTh BKJIFOUEHHS HIKOTHHAMIiTY
y CXEeMH JIIKyBaHHS mepupepHyHuX Helponariid y pasi
CTPENTO30HOBOrO JiabeTy. 3aBAsKM BIUIMBY Iperapa-
Ty Ha [TAMK-epriuni perentopu HIKOTHHAMIiJ CITijb-
HO 3 TAMK 3HauHO 30i7bIIy€e MBHIKICTH KPOBOOOITY
B MO3Ky Kimok. [Toka3zaHO B3a€MOJil0 HIKOTHHAMITY
3 OEH30[ia3eMHOBIMH PEIENTOPAaMU CHHANTHYHUX
MeMOpaH. BuimeckazaHe MOSCHIOE MPOTHCYIOMHY
e(eKTUBHICTh HIKOTHHAMITy y pa3i BOTHHUINEBOI i re-
HEpaJli30BaHOI eMJIENTHYHOT aKTHBHOCTI B KOPI TOJIOB-
HOTO MO3KY. Y 3B’A3Ky 3 IIMM HIKOTHHaMiJ po3risiia-
€TBCS 3apa3 K OJMH 3 MOXKIIUBUX CHIOTCHHIX JICTAHIiB
OeH3omia3eniHOBUX perenTopis. JloBeneHa iioro pery-
JIIOK0Ya yYacTh y pa3i CTPECOBUX CHUTYaIlil, TiMOKCIH,
erminenicii. BusHadueHa mpoTHMCyJOMHa aKTHUBHICTH SIK
HIKOTHHAMIJy, TaK i HOTO MOXiTHHUX, IO Peasli3yeThCs
3aBIsku aktuBizanii TAMK-epriuaux cucrem i rajib-
MiBHOTO KOHTpoto TAMK.

BukopucTanHs HIKOTHHAMIiy y HEZOHOIICHHX IIy-
piB BIUTMBAJIO Ha 3HIDKCHHS IHTCHCUBHOCTI OKCHIIATHB-
HOTO CTpecy i1 30iJbIICHHS aKTUBHOCTI (DEPMEHTIB SIK
y MaTepUHCHKOMY OpraHi3mi, Tak 1 B JISTEHEeBil TKaHU-
Hi wioxa. lle cBiTUMUTh PO MOKIUBICTH BUKOPHCTAHHS
HIKOTHHAMIJly 3 METOIO 3aro0iraHHs po3BUTKY MeMOpa-
HOZIECTPYKTUBHUX NPOIIECIB y JETCHAX IUI0JA i HOBOHA-
POMKCHUX.

®diroTtepanis. Yaconuc

VY MoXiJTHOTO HIKOTHHAMIiTy — HIKOTHHAMIATIOKCaH-
THHTIIPOKCH/IA BU3HAYAETHhCS 3JATHICTh in Vivo 1 in
vitro 3MiHIOBaTH iMyHHI peakuii. Tak, pedoBuHa miacu-
JI0€ peakiiito OmactrpancdopMariii JiM(pOIUTIB KPOBi
i crumymroe npoaykiiro diMponutie (Chekman et al.,
2008). TakuM YHHOM, OTPUMaHI PE3yJIbTATH 3 BUBYCHHS
KapJlio- Ta HEUPOIPOTEKTOPHUX BIACTUBOCTEH HIKOTH-
HaMiay J03BOJISE 3pOOMTH BUCHOBOK, IO HIKOTHHAMIJ
3YMOBJIFOE 3MCHIICHHS TIOMIKO/KCHHS MITOXOHIIPii
BiTbHUMHE pamukaiamMu i ADK, cynpoBomkye akruBa-
I[i10 aHTHOKCUIAaHTHUX (DepMEHTIB cucTeM 3axucty. [Ipn
IbOMY HaWOLTBII €()EKTHBHO 301IbINYETHCS AKTHBHICTD
HAJI-H AT i HAJ1®-H JI'. ®izuko-ximMiuHi JOCITiIKeH-
Hs J03BOJIMIM Tak camo Buaiiuty HAJID sk oxne 3i
3’€JIHaHb, K€ BUPA3HO pearye 3 HikoTuHamigoM. Hiko-
THUHaMIiJ yTBOPIOE KoMILIeKcH 3 TAM®, xonectepuHOM,
OPHITHHOM TiAPOXIOPUIOM, acCHapariHoOBOO 1 TIIyTami-
HOBOIO KHCJIOTaMH, III0 Ma€ TIeBHE 3HAUYCHHS JJIs BU3HA-
YeHHS aHTHOKCHIAHTHHMX BiacTHBOCTeH. HikormHamizg
AKTHBHO YTBOPIOE KOMIUIEKCH 3 KaTioHaMH OioMeTaliB,
III0 € MOIYJIATOPaMHU OOMIHHUX IPOLECIB B OpraHi3Mi.

OTpuMaHi B TIONIEPEIHIX TOCHIHKEHHIX PE3yabTaTH
II0/I0 HOPMAJIi3yI0uoT0 BIUTMBY HIKOTHHAMIily Ha TTOKa3-
HUKH CHEPreTUYHOTO OOMIHY, IEPEKHCHOTO OKHCHEHHS
JIigiB y pa3i TOKCHYHOTO BIUIMBY Ha MiOKap[ aHTpa-
IMUKTIHOBUX aHTUOIOTHKIB MOSICHIOE NUISIXU peatizarii
MPOTEKTOPHOTO BIUIUBY mpenapary. KoMIuiekcoyTBo-
PIOIOYI BJIACTHBOCTI HIKOTHHAMINY CHPHSIOTH, 3 OIHO-
ro OOKy, MEHIIIOMY BHECKY 1OHIB 3aii3a y CTHUMYJISALIIO
MEPEKHCHOTO OKMCHEHHS JIMIAIB y pa3i BBEICHHS IMpe-
Maparis, 3 iHIIOTO — CYNPOBOIKYIOTh 3aXHUCT METAJO0-
(bepMeHTIB, TOOTO YTBOPIOIOTH MIATPUMKY SHEpProzades-
MIeUeHHsS MioKap/a JUIsl Kpal[oro MOE€JHAHHS MPOIECiB
CKOPOYEHHS CEepPIIEBOTO M 513,

[IpoBeneHi mOCHIIKEHHS, HaBEICHI EKCIIePUMEH-
TaJbHI BIIACHI pe3yJbTaTH 1 JaHi JIiTepaTypH € mijacra-
BOIO /ISl OOTPYHTYBaHHS MOXKJIUBOCTI BKITFOYCHHS Hi-
KOTHHAMIy Y CXEMH JIKYBaHHS aHTPAIMKJIIHOBHMH
aHTHOI0TUKAMH OHKOJIOTIYHHUX, FTEMATOJOTIYHHX 3aXBO-
PIOBaHb 3 YpaxyBaHHIM HOTO MPOTEKTOPHOI Ta amarnra-
ifHOT [ii.

HaBeaeHUMM TOCHIIKEHHAMU BCTAHOBJIEHI OCHOBHI
3aKOHOMIPHOCTI MDKMOJIEKYSIPHUX B3a€MOJiil HIKOTH-
HaMiy 3 KOMIIOHEHTaMu OioMeMOpanu. BusHayeHa rpy-
na OlomirasfiB, SIKi YTBOPIOIOTh HaHOIIBII crenu¢ivHi
KOMILIEKCH 3 IIMM IIperaparoM. Bimoma mpomoyTepHa
pOINb 3aMi3a B akTHBAMii BITbHOPAIUKAIBHUX MPOIIECCIB
1 BCTaHOBJICHA 3JIaTHICTh HIKOTHHaMIIy YTBOPIOBATH
KOMIUICKCH 13 3ali3oM. MOXHA MPHITyCTHUTH, IO MO-
JISKYJIApHUA MeXaHi3M [ii HIKOTWHAMiay B OpraHi3mi
BiZIOYBAa€THCS 32 PaXyHOK MIXMOJCKYISIPHOI B3aeMOpii
3 KOMIOHEeHTamMu OiomemOpaH. KoBaneHTHHI 3B’A30K
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Mi)K HIKOTHHaMIiJIOM 1 PeenTOPOM 31iHCHIOETHCS, MOXK-
JUBO, 32 JOIOMOTOI0 JBOBAJICHTHOIO MeTamy (3aji3a
1 Mizai), IO TMOJIETIIye yTBOPEHHS KOH(OPMAaIiiHOTO
CTaHy pelentopa i i0HHHX KaHajiB. BequunHu KOH-
CTaHT CTiHKOCTI KOMIUIEKCIB HIKOTHHAMIIy 3 €JIEeMEH-
TaMu OioMeMOpaH 1 GioMeTalaMH JI03BOJISIE JIOMYyCKa-
TH pELENTOPHO-IHAYKOBaHy IepeOynoBy OiomeMOpaH
1 MOXJIUBICTD AUCTAHIITHOTO PETyIIOBaHHS €HEPTeTHY-
HUX NIPOIIECIB B OPraHax i TKAaHWHAX Mif] HOro BIJTMBOM.

HikoTnHamin rmomnermye MiATPUMKY TIeMOCTasy
1 crpuse HOPMAJIbHOMY (DYHKI[IOHYBaHHIO OpraHi3My
W aJleKBaTHIM peakIlii Ha 3MiHY 30BHIIIHBOTO 1 BHYTPilll-
HBOTO cepenoBHila. HaBeneHi pe3ynsraTu IpoBEAEHUX
EKCTIEpUMEHTAIBHUX JOCIIDKeHb 1 JITepaTypHi JaHi
HiATBEPAXKYIOTh MOXIIUBICT OUIBII IMHPOKOTO BKIFO-
YEeHHS HIKOTHHAMIIy B PI3HOMAHITHI CXEMH JIIKyBaHHSI
XBOPHUX 3 TI€I0 UM IHIIOIO TATOJIOTIEI0 3 ypaxyBaHHIM
NpoTeKTopHOI 1 anantamiinoi aii (Chekman et al., 2008).

HixoTuHamin BXOIWTH A0 CKJIQAY Tpenapary IH-
TO(IIaBiH, SKHH 3aCTOCOBYETHCS SK HEHPOMPOTEKTOP
i1 9Yac IHTeHCUBHOI Teparlii HeJJOHOIIEHNX HOBOHAPO/I-
JKEHHUX. Y KIIHII[I BUKOPHCTOBYIOTh HUTO(MIABIH BHY-
TPILTHHOBEHHO B /1031 2 MI/KT Ha 100y IiCIIs pO3BEICHHS
B 10% po34mHi TTIIOKO3H Y cmiBBigHOmIeHHi 1:5. [Ipemna-
par BBOJMJIM HEAOHOIICHUM 3 TpuBaduMHu (Oinbmie 48
rol.) METa0ONIYHUMH MOPYIICHHSMH 33 TaHUMH KHC-
notHo-nyxHoro crany (KJIC) mpotsirom 5 ni6, mBua-
KiCTh BBEJCHHS OTPUMAHOTO PO3YHHY KOJTHBANAacs Bix 1
110 4 mu/ron.

Bukopucranns nutodiaBiHy y JiTell 3 ekcTpe-
MaJIbHO HM3BKOIO 1 Iy’)K€ HH3bKOK0 Macolo Tijia 3 MOCT-
TIMOKCHYHIMHA VIIKOIKCHHSIMH MiOKapIa 1 BaKKUMH
METa0OTIYHIMH TOPYIICHHSIMH NPH3BOAUTH 10 HOP-
Mamizanii nokasnukiB KJIC mpotsrom nobu Bif mo-
qarky JdikyBaHHA (p = 0,043), mapamerpa BE n0-3,0 +
0,1 mmonw/n (p = 0,001), piBHsa nakraty g0 1,5 + 0,2
mmonb / 1 (p = 0,001) i BupaxkeHoro xapzio-, Heipo-
1 IUTONIPOTEKTUBHOTO SEKTY.

o npenapariB MeTaboIi4HO1, KapliOMPOTEKTOPHOI,
AQHTUOKCUIAHTHOI Aii BIZHOCITH TaKoX IHUTOXpoM C,
SKAH 3aCTOCOBYIOTh Yy KOMIUIEKCHOMY JikyBaHHI [XC
Ta cepreBoi HemoCTaTHOCTI. [IpakTHyHe 3acTOCyBaHHS
SK KapAiONPOTEKTOPH 3HAWIIUIM aHTHOKCHIAHTH, SIKi
MPEACTABIAIOTH MPUPOIHI UII OPraHi3My KOMIIOHCHTH
JUXATBHOTO JIAHIIIOTA MITOXOH/PiH, AKi OepyTh y4acTh
y MepeHeCceHH] eNeKTpoHIB — HuToXpoM C i yOixiHOH.
B excriepuMeHTaNbHUX JOCHIIKEHHSX IOKa3aHo, IO
nuToxpoM C pOHMKAE B KIITHHY Y pa3i Tinokcii, cripu-
s€ HopMaJti3allii eHepronpoayKyluoro OKUCHOTo (oc-
¢dopmwmoBanHs. Hamu BcTanoBieHo, mo muroxpom C
3HIKYE TMPOIECH MEPEKUCHOTO OKMCHEHHS B MiOKapi
y pasi pyOOMIIIMHOBOi IHTOKCHKAIII 1 MTYyiITPUHOBOTO

. 48
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KopoHapocnasmy. HuHi po3poOnseThcs inmocoManbHa
mikapceka opma muroxpomy C, 37aTHa 3a0€3IMEUUTH
01Ty 610OCTYIHICTS.

[IpupoaHuii 3aXUCT KIITHHH BiJ Hammuimky ADK
3IIUCHIOETHCS AHTHOKCHJIAHTAMHM, Cepell SIKUX JBa Tif-
podimpHUX (ackopOar i DIIOTATIOH) 1 B JIMO(PIIEHUX
(yOixiHOoH 1 a-Tokodepon). YOixiHOH TOcizae IieH-
TpaJIbHE MiCIIe B AHTHOKCHJAHTHIN CHCTEMI, HOro BMICT
y MiOKap/i 3HaYHO BUIIUH, HIX Yy BCIX iHIINX OpraHax.
VYOiXiHOH 30aTHUHA TaJbMYBaTU MPOIECH IEPEKUCHOTO
OKUCHEHHs1 B MeMOpaHax i 3axumiati JJHK, Ginku Bix
pyHHIBHOT i1 TiAPOKCHIbHHUX paaukani. [loTeHiiiiHa
e(eKTUBHICTH yOiXiHOHY Oyina BusBieHa Oinbiie 20 po-
KiB TOMY.

3a momomororo criHoBoi mactku DMPO (5,5-nu-
MeTUI-1-rlippostiH-M-okcuay) Oyi0 BCTaHOBJICHO, IO
MIBUJKICTh CYKIIHAT3aJIC)KHOI TeHepauii CyrnepoKCHi-
HUX PaJUKaNiB Y MITOXOHJAPISAX, BUAUICHHUX 3 iIIEMi30-
BAaHOTO MiOKapfa IIypiB, SKi OTPUMYBAJIN TiAPOGIIBEHY
(dbopMy yOiIXiHOHY, BUSBHIIACS MPUOIH3HO B 2 pa3d HUX-
9010, HI’K y KOHTPOJIBHIH Tpymi, 1 s pi3HuLs Oyna cra-
THCTUYHO AOCTOBIpHOI0. Takok yOIXiHOH 3MEHIIIYE CTY-
MiHb YIBTPACTPYKTYPHHUX 3MiH MiOKap/a y pasi imemii.

3axucHuii epekT yOixiHOHY OB’ I3yI0Th 3 HOTO BiIac-
THUBICTIO TaJbMyBAaTH MPOIECH MEPEKUCHOTO OKUCHEHHSI
B MeMOpaHax, sKi akTUBYIOThCS y pasi penepdysii. Bi-
JIOMO, ITI0 3MiCT MEMOPaHHO-3B’SI3aHOTO YOiXiHOHY B Mi-
TOXOHJIPISIX PI3HUX CCABIIIB MAa€ 3BOPOTHIO KOPEJSILIiO
31 mBuakicTio yrBopeHHs: ADK, a TpuBanumii npuiiom
yOIXIHOHY 3 DKEIO MiIBUIIYE PIBEHb 0.-TOKO(EPOIy B Mi-
TOXOHJIPISAX 1 3axuIlae MeMOpaHU MITOXOHIPIN JIITHIX
IIypiB BiJi OKUCHOTO cTpecy. OTpuMaHi JaHi, sIKi MoKa-
3aJM TOMIIIIEHHS (YHKI[IOHAJIFHOTO CTaHy MiTOXOH-
JIpiid micist penepdysii, 100pe Y3romKyrThCs 3 TAKUMH
VSIBJICHHSIMH.

3aranom, HasBHI JaHi TO3BOJIIIOTH 3pOOUTH BHCHO-
BOK, 1110 TPUBaJINi IpuiioM yOiXiHOHY MiABUIIY€E pPe3nC-
TEHTHICTh MITOXOHAPIATbHUX MeMOpaH J0 /il OKUCHOTO
CTpECY 1 I1e CYIMPOBOMIKYETHCS BITHOBICHHSIM CKOPOTY-
BaJIbHOT (DYHKIIIT cepIlsl Micis Mepiofy TOTAJILHOI ilie-
Mii. 3axucHuit edexT ninodinpHOi GopmMu mpemnapary,
MOKa3aHWK paHillle, MOBHOIO MIpOI0 BiITBOPIOETHCS
y pasi BUKopHuCcTaHHS TiapodiapHOi hopMu yOiIXiHOHY.

BypmiTHHOBAa KHCJI0TA € HaWBaXIUBIIIMM ydac-
HuKOM 1Ky KpeGca. JlomaTtkoBe BXHMBAaHHS CYKIH-
Hary aktuBye IHMKI KpebOca Ta Hagae aHTHTINOKCHY-
HY, OPOTHUIIIEMiuHy, I[MUTOMPOTECKTHBHY, aIalTOICHHY,
AKTOIPOTEKTHBHY I aHTHOKCHUIAHTHY Hifo. Byprutu-
HOBa KHCJIOTa 3a0e3ledye BHKIHOYHO BHCOKY IOTYX-
HICTh TOCTABKH EJICKTPOHIB 1 MPOTOHIB y MITOXOHAPIT
1 miABUIIy€ BiTHOBICHHS yOiXiHOHY. AHTHUTIOKCHYHHUN
1 MPOTHIIIEMIYHHHA €PEeKT OypPIITHHOBOT KHCIOTH MOXE
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OyTH TIOB’I3aHUH 3 aKTHUBAIIIEIO CYIIHATAET1IPOTeHHOTO
OKHCHEHHS 1 3 BiJIHOBJICHHSM aKTUBHOCTI KITFOUOBOTO
(hepMeHTY OKMCHIOBAJIbHO-BITHOBHOTO JIAHIFOTa Mi-
TOXOHAPIH — MUTOXPOMOKCH/IA3H.

[lepcriekTHBHA 3 TOYKHU 30py EHEPrOTPOIHOT i MPO-
THIMEMIYHOT J1ii KOMOIHaIlisl CyKIMHATY HATPIIO i nu-
Toxpomy C. HarpieBi comni cyknuHary e(peKTHBHI 1is
3MEHIICHHS MeTa0OoNiYHOTO BHYTPIIIHBOKIITHHHOTO
anua03y 32 PaxyHOK BHYTPIIIHHOKITITHHHOTO OKHC-
HEHHS 13 3aMIHOIO OJHI€I MOJIEKYyJM BOIHIO Ha Ha-
Tpiit 3 yTBOpeHHAM OikapOonaty. [Ipemapar BusBiIsIE
E€HEPTOTPOIHI BIACTUBOCTI, MiABUILYE cHHTe3 ATD
MITOXOHJIPisIMH B yMOBax imemii. AHTHOKCHIaTHA JIis
CYKIIMHATIB PEalli3y€ThCs 3a PaxyHOK TallbMyBaHHS
IOPONYKIii aKTUBHUX (DOPM KHCHIO €HEPrOIpPOIyKYIO-
YUMHU peaKIissMHA MITOXOHAPiIH. AHTHOKCHIAHTHA Jisl
CYKIIMHATy MpPOSBISIETECA Yy 3MEHIIEGHHI IPOAYKTIB
OKCHIATHBHOTO CTpecy, 30KpeMa KapOOHITIpOBaHHX
OinkiB. [Ipenapar akTUBY€ CHHTE3 €HAOTEHHOTO aHTH-
okcuaanty — rytariony (Chekman et al., 2007-2019;
Belenichev et al., 2009-2019). Ctumyntoe epuTporio-
e3. Y pa3i BUKOPUCTAHHS HU3BKUX J103 OJin3bKo 50 Mr/
100y MPOBIIHUM MEXaHI3MOM MOXE CITy’KUTH aKTHBa-
Iisl yTBOPEHHS 1 Ai1 aapeHaniHy, HOpaJpeHainy i J10-
¢daminy. 3aBIsSKU Lil Ail y CYKIMHATY NPOTIAAaeThCs
1 TICHXOCTUMYJIOI0Ya, HOPMOTHMIiYHA W aHTHAEIpe-
cuBHa Jid. [loniOHa nis HaWOINBII BUpA3HA y CYKIIH-
HAaTy aMOHI0.

CyKIMHAT BXOAWTH IO CKIIaay mpemnapary peamoe-
pun (Volodin et al., 2005). 40 HOBOHapOIKEHUM BBO-
Iuiau peaMOepHuH B/B y 1031 5 Mu/kr (75 Mr/kr/moby
CYKIIMHATY HATPIil0) MPOTATOM 5 JTHIB. 3aCTOCYBaHHS 1H-
(y31HHIX PO3UMHIB HA OCHOBI CYKIIMHATY HATPilO TAI0Th
JIOCTOBIPHUH 11epeOpOnpOTEKTOPHUNA e(PEeKT Yy HOBOHA-
POMKCHUX, SIKI IEPEHECIH MEepHUHATAIBHY TillOKCIlO.
HetiponpoTekTopHi BIACTHBOCTI peaMOepHH HaHOUIBII
BUpAXXEHi y pa3i HOro paHHBOTO 3aCTOCYBAHHS Y HEMIO-
HOILIEHUX HOBOHApO/keHuX (B mepmri 12 rox). Cucrem-
Ha aHTUTINTOKCHYHA # aHTHOKCHJAHTHA Jis peaMOepuHy
J03BOJIsIE CKOPOTUTH TpuBaiicTh [1IBJI 1 3HM3MTH Yac-
TOTY YCKIIQJHEHb, MOB’S3aHKUX 13 OT0 3aCTOCYBaHHSIM.
Peambepun HOCTOBIPHO 3HIDKYE YacTOTY PO3BHTKY Iie-
PUBHHTPUKYIAPHOI JICHKOMAIIAL] Y HEJOHOIIEHUX HO-
BOHAPOJDKEHUX, sIKi MOTpeOyroTh mpoBeaeHHs [1IBJI ta
iHTeHCHBHOI Tepamii. PekoMenaaiii moao 3actocyBaH-
Hsl peaMOepuHy IJIsl yCYHEHHS TOCTHAPKO3HOI Jerpecii
y HOBOHAPOUKEHHX: JIBOpa30Ba MOBUIbHA iHQY3is pe-
aMOepHHY MPOTATOM 2 XB. B/B y J1031 2 MJI/KT 3 iHTEepBa-
soM 10 XB. TiCyIs IEPIIOTO BBEICHHS, SIKa BUKOHY€ETHCSI
3a 10 XB. 10 3aKiHYCHHS ONIEPATUBHOTO BTPYJIaHHS.

AHTHOKCHAAHTHA aKTUBHICTH ()MIABOHOIIHMX pe-
YOBHH, 30KpEMa KBEPLETHHY, IIHPOKO BHCBITICHA
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B Jiteparypi. Cepen 6i0(paaBoHOINIB KBEPIIETHH MOCI-
Jae apyre Micue 3a aHTHOKCHITAHTHUM edexToM. Oco-
OmnvBe 3HAYCHHS IIPY IIBOMY MA€ YHCIIO 1 PO3TAILyBaHHS
ApPOMATHYHUX OKCHUTPYI Y KUTBIN (pIIABOHOITHOTO PSIAY.
Tak, B psily MEPHIETHH — KBepIeTHH — KeMIdepo,
SKi MaroTh, BiJMOBIIHO, TPH, JBI i OJHY OKCHUIPYIIH,
HafiMEHII AaKTHBHUHM KeMmmdepos. AHTHOKCHIAHTHY
Zit0 (IIAaBOHOIMIB, B TOMY YHCII KBEPICTHHY, 3yMOBJIC-
HO TXHBOIO 3/IaTHICTIO «TacuTw» pagukamu OH i 02, SIK1
YTBOPIOIOTHCS B PE3YNbTaTi MEPEKHCHOTO OKHCHEHHS.
KBeprieTH BHCTyMae B poJii CKaBEHIXKepa, yCyBalo-
Yy TPOAYKTH MEPOKCUAAIl, 3aXHUIae JimiaHui Oimap
KIITHHHUX MeMOpaH Bijl HOIIKOMKCHHS. BIOoKyBaHHS
(Gy1aBOHOIIAMH  BIIbHOPAIUKAIBHOT  JIIMOMEPOKCHIA-
1ii MeMOpaH NOB’s3aHe HE TUIBKU 3 iX CTPYKTYpHHUMH
0COOJIMBOCTAMH, a ¥ 31 3JaTHICTIO B3aEMOIISATH 3 MEMO-
paHaMmu i IpPOHMKATH depe3 ix jinmianui map. Lls Bmac-
TUBICTh HaHOUIBII BHpa3Ha y KBepIEeTUHY. BiacTuBoc-
TSIMH «CKaBEH/KEPiB» BITBHUX PaIUKaliB BOJOIIIOTH
1 psiT HOTO METabOoMITIB, TAKHX SIK 3,4-ITUT1IPOKCU(EHI-
JIAeTHIIOBA KUCIOTA 1 3-TiAPOKCU(EHITaeTUIOBA KUC-
nora. Kpim HeliTpaizalii BUIbHUX pajuKamiB i cTali-
mizamii KIITHHHUX MeMOpaH, aHTHOKCUIAHTHUN e(peKT
KBEpLETHHY 3yMOBJICHUI HOTO 3IATHICTIO aKTHBYBaTH
(bepMEHTH BIacHE aHTHOKCHAAHTHOTO 3aXHUCTY OpraHi3-
My (karanasa Ta iH.).

Tiorpua3onin. IlpakTudyHO BCi 3aXBOPIOBAHHS
CYIIPOBOUKYIOTBCSI PO3BUTKOM OKCHIATUBHOTO CTpe-
Cy B opraHax i TkaHuHax. [Ipm oMy BinOyBaeTbcs
YTBOPEHHSI BEJIHKOi KUIBKOCTI aKTHBHUX (OPM KHC-
HI0 (ADK) i MOHOOKCHAY a30Ty, BITPHMX PAAHKAJIiB
1 MPOAYKTIB MepoKcHaanii JimigiB i 6inki. Hammummok
A®K i NO B yMOBaxX aHTHOKCHJIAHTHOT HEIOCTATHOCTI
MPU3BOIUTH 10 OKHUCHIOBAJILHOI MOAM(IKAIT JIiIiIiB,
HYKJICTHOBHX KHCJOT i OinkiB. OKuCHIOBaJIIEHA MO (i-
KaIlist 01TKOBHX ()parMeHTIB PEIeNTOPiB, IOHHUX KaHa-
7B, CHHANTHYHUX CTPYKTYp HEHPOHY MPU3BOIUTH 110
MOPYIIEHHs TeHepallii, YTBOPEHHs, MPOBITHOCTI Hep-
BOBOTO IMITyJIbCY, MOPYIIy€ CHHANTHYHY Iepenady i,
SIK HACJIJ0K, IO MOTipiIeHHs (YHKIT KiIiThH. Bigomo
Takox, mo mig aiero ADK y knituHi BinOyBaeThcs ax-
THBAIlisl EKCIPECii peIOKC-UyTIIMBUX FeHIB, OJTHI 3 IKUX
HEOOXiHI JUI 3aXHUCTy KIITHH BiJl TOKCHUYHUX €(EKTiB
OKHCHOTO cTpecy, a iHm y pas3i Hagpmmky ADK iHi-
IIIOIOTh amonTo3. Y PO3BHTOK 0araTboX 3aXBOPIOBAHB
BEJIMKHIA BHECOK BHOCHUTH TAKOK TaKa MAaTOTCHETHY-
Ha JlaHKa, AK ilmemis. Ii NpAMUM HaciliJKoM € mopy-
IICHHS] KUCHEBOTO PEXHMY TKAHWH, pi3Ke 3HIDKCHHS
aepoOHoi npoaykmii AT® i fioro medinuT, akTUBaLlis
aHaepoOHOro MIIKOJI3Y 1 (OPMYBaHHS METaOONIUHO-
ro JakTaT auMjo3y, 3mimeHHs pH y kuciy cTopoHy,
IO TPU3BOIUTH 10 3HIDKCHHS aKTUBHOCTI (pepMeHTIiB
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1 akTuBalii 0ararbOX NaTOXiMiuHWX peakmii. Exep-
roaediuT raibMye poOOTy CHHAICIB, IOHHUX KaHAJIB,
i ABUIIY€THCS TACHBHA IPOHUKHICTh MeMOpaH i Ca
++. Hanmani ¢opMyeThcsi BTOPHHHA MITOXOHJpiaJibHA
JUChYHKIISA 1 MITOXOHJIPIi 3 «ENEeKTPOCTAHIIH KITiTH-
HW», siKi 6 BupoOsuin ATD, craroth mkepenamu ADK
1 IPOANONTUYHUX OLJIKiB.

TioTpHuas3osliH — BITYM3HSIHHHA OPHUTIHAIBLHUH JTiKap-
CbKUH Ipenapar.

Hwuni npenapar mMpoko 3aCTOCOBYEThCS B YKpaiHi,
1 3 KOXKHUM POKOM J0 HBOTO 3POCTAaE iHTEpeC JIKapiB.
Tiorpuazonin — Mopdominiii-3-metni-1,2,3-tpiaso-
miH-5-Tioamerar, SKUH Mae MeMOpaHOCTaOLlizyrowy,
MPOTHIIIEMIYHY Ta aHTHOKCHIAHTHY BJIACTHBICTH. Ti-
OTPHA30JIiH NOCHIIFOE KOMIICHCATOPHY aKTHBHICTh aHa-
epoOHOTO IITIKOJI3Y, aKTUBYE MPOLIECH OKUCHEHHS B ITH-
k1 Kpebca 31 30epexeHHSIM BHYTPIIIHBOKIITHHHOTO
¢douny ATD.

[Ipemapar akTHBy€ aHTHOKCUIAHTHI CUCTEMH 1 T'allb-
MY€ TMPOIECH OKUCHEHHs JIMiIiB B iIEMi30BaHUX [i-
JISTHKAaX MiOKapia, 3MEHIIye JyTIuBICTH MioKapia 10
KaTeXOJaMiHIB, IEPEIIKOKAE IPOTPECUBHOMY 3HI)KEH-
HIO CKOpOYYBaJbHOT QPYHKIIT cepiis, cTadimi3ye i 3MeH-
IIy€ BIAMOBIIHO 30HM HEKPO3y Ta imiemii Miokapja.
[Tokpamnye peonoriuHi BIACTHBOCTI KpOBi (aKTHBAILis
(bi0puHOMITHYHOT cucTeMu). MexaHi3M Jii TioTpHa3oi-
HY 3YMOBJICHHI SIK HASBHICTIO y OTO CTPYKTYpi TiOJIO-
BOT IpyIH, KWK Ma€ BUCOKI BiTHOBJIIOBAJIbHI Ta aHTH-
OKCHJIAaHTHI BJIIACTUBOCTI (TiOJIbHA TPyIa € MACTKO ISt
A®K 1 BITbHUX pajJMKaliB 1 y pa3i MiTOXOHIPialbHOT
TCc(YHKIIIT OKHCHIOIOTBCS TIONOBI TPYHH MITOXOHAPI-
QIIBHOI TTIOPH, IO MPU3BOIUTH 10 (POPMYBAHHS MITOXOH-
npianeHOi AucOyHKII, eHeproxedimTy i amomnTosy),
TaK 1 3IAaTHICTIO MOJIEKYJIN aKTHBYBATH KOMITECATOPHHHA
(Manar-acmapTaTHUl ITYHT eHeprii y pasi imewmii, npu
OMY 3HWKYIOUM TJIKOJI3 1 3MEHIIYHOYH MPOIYKIIIIO
nakrary) (Chekman et al., 2007— 2019). Takum dnuHOM,
TIOTPUA30JIiH BIUIMBAE€ Ha KJIFOYOBI JIAHKH MATOTCHE3Y
1IIIEMIYHOTO MOIIKO/PKEHHS OpraHiB MillleHeH y pasi me-
pHUHATAJIBHOT TIMOKCIT.

OcCHOBHI e(eKTH:

AHTHOKCHIAHTHHII — CKJIATAETHCS 3 IEKUTBKOX Me-
XaHI3MiB: IPSIMHUHA — IEPEBOAUTH BUTBbHI paguKaId KUC-
HI0 1 ADK y HeakTUBHHI CTaH, HEMPAMHUI — PEaKTHBYE
AQHTUOKCUJAHTHI (PEPMEHTH — CYHECPOKCHIAUCMYTa3y
1 DIyTaTIOHNIEPOKCH A3y 1 3aXHIIAE BiJl «IIEPEBUTPATH
CHJIOTCHHI aHTHOKCHUIAHTH — a-TOKO(epot i Iy TaTioH.

I[pornimemMiuHuii i eHeProTpoNHMIA — MiACHIIOE
cunrte3 AT®, HopMastizye AUXaIbHUI JIAHITIOT MiTOXOH-
Jpiii, TABHIIY€E YTHII3AII0 TIFOKO3H, BUTbHUX KHPHUX
KHUCJIOT, TIIIKOTE€HY B KIITHHAaX, 0OMEXy€e MaJIONPOLyK-
TUBHUIM TIIKOJMI3 1 3amofirae pO3BUTKY JIAKTOAIUIO-
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3y B KIITHHaX, HOpMallizye poOOTy (hepMEeHTIB IMKITY
Kpebca, a B yMoBax cyOTOTaIbHOI ilIeMii aKTUBYE KOM-
MICHCATOPHHUH MajaT-acapTaTHUH OIyHT eHeprii (0imbIm
MPOIYKTUBHHMN 1 OC3MEUHNH, HIXK DITIKOTI3).

MemOpaHocTadinizyrounii — 30epirae IiTiCHICTD
MeMOpaH KIITHH, 3axuiiae Gocdominian MeMOpaH Bij
MEPEKUCHOTO OKUCHEHHS, HOpMaJi3ye TpaHCMEMOpaHHi
mporecH, 30epirae moporoBy 4yTIHUBICTH MEMOpPaHHUX
pelenTopis.

IMporuzananbHuUii i iMyHOMOIEYIIOI0UMIA — 3HIKYE
BMICT HUPKYJIIOIOYMX IMYHHHX KOMIUIEKCIB, OOMEXYye
BUKUJ HIMHU MEZ1aTOPiB 3aIlaJIeHHs, 3HIKY€E EKCIIPECito
mpo3ananbHuX IUTOKiHIB IL-1b, crabinizye memOpanu
6a30(diiB, TYYHUX KIITHH 1 €O3MHOMITIB, 301TbIIYE (a-
TOIMTapHY aKTHUBHICTH Makpo(aris, MiJBHUILYE PiBEHb
iHTep(hepony.

PenapaTuBHMIl — CTHUMYJIIOE pereHepariioo ermire-
JiI0, BIAHOBIIOE MiKPOLIHUPKYIATOPHE PYCIIO, aKTUBYE
O1TOKCHHTE3YI09i IIPOLIECH.

AHTHAnONTHYHUNH — raneMye NO-3ajexHi Mexa-
HI3MH afonTo3y, MiJBHUILY€ PiBEHb AHTHAIONTUIHOTO
Oimka bel-2.

TakuM YMHOM, TIOTPHA30TiH:

— HOpMAaJIi3y€e eHepreTHIHUI MeTaboIi3M KITITHH;

— TaJbMy€ peaxilii 3anajeHHs;

— TalbMy€ OKCHAATHBHUH CTpPEC 1 OKHUCHIOBAIBHY
Moan(IKaIliio KIITUHHUX 1 CYOKIIITUHHUX CTPYKTYP;

— CTUMYITIOE TIPOLIECH pereHepallii TKaHWH;

— migBHILye epeKTHBHICTH 0a30Boi Teparii;

— CKOPOUY€E TPUBATICTD JIIKYBaHHS;

— MOTIePE/KAE PO3BUTOK YCKJIIaJHEHb;

— 3MEHINY€ IIeMIYHY AeCTPYKIIit0 TKAHUH.

BusBnena 31aTHICTh TIOTPHA30JIiHY TEPEIIKOIKATH
BUHHUKHEHHIO 1 PO3BUTKY LiepeOpaibHOI Ba3oAmIaTAamii
1 301JIBIIICHHIO SIK JIOKAJIBHOTO KOPKOBOTO, TaK 1 cymap-
HOTO KPOBOTOKY, IIIO CBIIYUTH MPO HASBHICTH y IBOTO
mpernapary 1epedpoBacKyaspHOro edekTy. [cTOTHO 3HU-
JKyBaJacsl aKTUBHICTh PEakIlil MEepeKHCHOTO OKHUCHEH-
HS JimigiB. 3MEHITYyBaBCsS BMICT MaJIOHOBOTO JliaibJe-
iy, TI€EHOBHX KOH IOTATIB 1 BUIbHUX JKUPHUX KHCIIOT.
Taki 3MiHM TIOB’S3aHI 3 PEAKTHUBALIEIO Mif BIUTMBOM
TIOTPUA30JIiHY AHTHOKCHUIAHTHUX (EPMEHTIB CyIie-
POKCHIIINCMYTa3H, KaTanasu, DIyTaTiOHPeAyKTas3H i 3i
301IBIIEHHSIM KUTBKOCTI MPHUPOJHUX AHTUOKCHIIAHTIB,
30KpeMa €HIOTEHHOTO 0-TOKO(EpOoITy.

BrnactuBocTi mpenapary J03BOJSIOTH 3aCTOCOBYBa-
TH HOTO B aKyIIEPCTBi IS JTIKyBaHHS AESKUX MaTONO-
rigaux craniB. Y 2003 p. B.B. bubuk Oyino npoBeneHo
JnocnipkeHHs Ha Temy «®apmakorepariisi MOpYyLIEHb
¢GbyHKIIN (eTormIaneHTapHOro KOMILIEKCY y pasi 3arpo-
3M NIEePEepHUBAHHS BATiTHOCTI y MEPIIOPOASUNX 3PLIOTO
BIKY 3a JIOTIOMOTOO TiOTpHa30JIiHy Ta MarHe-B6y. Byno
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o0cTexxeHo 162 KIHKM 1 JOBEJCHO, 10 3aCTOCYBAaHHS
TIOTpHA30JIiHy B KOMOiHarii 3 Marne-B6 y nocmimxysa-
Hil rpyTIi BariTHUX CIpUsi€ IPUTHIYCHHIO IHTEHCUBHOCTI
MPOIIECIB MEPEKUCHOTO OKUCHEHHS JIIMiIiB (3MEHIICHHSI
HAKOIIMYEHHS JI€HOBUX KOH IOraTiB 1 IHTEHCUBHOCTI Oi-
oxeMimtominecteHIii Ha 30-35%) Ha T BiTHOBJICHHS
CTaHy AHTHOKCHIAHTHOI CHCTEMH 3aXHCTy OpraHizmy
(T IBHIIICHHS aKTHBHOCTI KaTaJla3h 1 CYJIb(OriApHIbHUX
Ipyn Maibke B 2 pas3u). BukopuctanHs TiOTpHA30IiHY
3 MarHe-B6 y mepgicTok crapimx 30 p. i3 3arpo301o me-
pEepUBaHHS BariTHOCTI 3a0e3medye CyTTEBE 3MEHIICHHS
YaCTOTH YCKJIaTHECHb BAaTITHOCTI (BHHUKHECHHS ITOBTOP-
HHX 3arpo3, TiIMepTeH3UBHUX PO3JIaAiB MEpIIOi i Ipyroi
MOJIOBMHHU BariTHOCTI) 1 MOJIOTIB (HECBOEYACHE BHIIUTTS
HABKOJIOIUTITHOT P1IMHM, €KCTPEHHI TIOJIOTH), TOKPAILy€e
CTaH (3a 1Ko Arrap) Ta ajganTallilo HOBOHAPOJIKe-
HUX (HaaMipHa BTpaTa MacH Tijla, CBO€YACHE BiTHOB-
JICHHSI MACH Tija).

Byno ampo0OoBaHO BHKOPUCTAaHHS EHTEPOCOPOIIil
3 TIOTPUA30JIHOM y CHCTEMI MaTH — IUTJl — JWTHHA.
Bymn oGctexeni 270 miteii y MOMEHT HapOMXEHHS.
Jist mOpiBHAHHS €(DEKTHBHOCTI TAaKOTO METOLY KOPEK-
il B MyHOBHMHHOI KPOBI BM3HAYaJIM Ti K HMOKa3HHKH,
0 1 Y HOBOHAPOKEHHUX TPYIl PH3HKY. BusBiieHO, 1m0
nuie B 28,8% BUMAAKIB Mall Miclie IPOSIBM HE3HAYHOT
Je3ajantamii y BUVIsIAI cuHapoMy npurHiyenHs [THC
y niepiri 2—3 JHi )KATTS 1 OUTBII MOBiBHE BiTHOBICHHS
MoYaTkoBOi MacH Tina. Y 72,2% nited cTaH y MOMEHT
HApO/DKCHHS PO3IIHIOBABCS K 3a70BUIbHHNA. Takum
YHHOM, 3aIPONIOHOBAHA CXeMa KOPEeKIii € e(peKTHBHOIO,
10 3HAYHO 301JIbIIY€E IIAHCH HOBOHAPO/KCHUX JiTel Ha
HOPMAJIbHI PiCT 1 PO3BUTOK.

OcTaHHIM 9acoM MHPOCTEXYETHCS TEHICHIIS CTBO-
PEHHSI HOOTPOIIIB HE TILTBKH Ha OCHOBI OPHTiHAIBHOT
XiMiuHO1 cyOcTaHIii, aje ¥ Ha OCHOBI KOMOiHYBaHHS
BiJOMOTO HOOTpOMA 3 IpenaparaMu, sKi IiICHIIOIOTh
H0T0 O3UTHBHI BIACTUBOCTI (AHTHOKCUIAHTHY, IPOTHi-
IeMigyHy, MHEMOTPOMNHY 1 T.iH.). Huni y xpainax CHJ]
1 €BpPOCOIO3Y 3apeecTpOBaHO 4 HOOTPOITHUX TpenapaTH,
SIKI € KOMOTHAIIIO MipareramMy 3 Jlia3ernamMoM, OPOTOBOIO
KHCJIOTOI0, IMHAPU3MHOM 1 aMiHaJOHOM, a TaKOX JiBa
Mpernapary, siki € KOMOiHaIlIIMU MEJIATOHIHY 3 eKCTpaK-
TOM BaJICpiaHH, aMiHAJIOHOM, TTIPUAOKCUHOM.

[lepcneKTHBHUM HANpsIMOM y TaTy3i CTBOPEHHS HO-
OTpOIIiB € po3po0Ka mpenapary (MOXKINBO, KOMOIHOBa-
HOTO), SIKUH MOETHYE HOOTPOITHUHA e(eKT 3 aHTHOKCH-
JAHTHOIO 1 MPOTHIIIEMiYHOIO JTI€FO.

Binpmiocti i3 3ampoNOHOBAaHUX BHUMOT BIJMOBIJAE
KOMOIHOBaHUII HOOTpoml TiomeraMm. Tioumeram — OpH-
riHAJTBHUKA KOMOIHOBAaHWH TIpenapar, SKUHW MICTHTh
y CBOEMY CKJIaJi 0a30BHiA parieraMm — Iipaieram i aH-
THOKCUJIAHT TioTpuazoniH. TiomeraMm BHaso MOETHYE

®diroTtepanis. Yaconuc

y co0i HOOTPOIIHY, MHEMOTPOITHY, aHTUTIIOKCHYHY 10
mipamneraMy 3 aHTHOKCHIAHTHHM, MPOTHIIIEMIYHIM,
aIanNTOreHHUM €(EeKTOM TiOTPHA30JiHy. 3a CHJIOIO Ie-
peideHux BHIe (hapMakoJOTiYHUX e(EeKTIB TioleTam
3HAUHO MIepeBeplIye Iil0 mipaneramy i TIOTpHa30IiHY,
SKi 3aCTOCOBYIOThCS B MOHOTeparii. Tioneram 3a cu-
JIOX0 HOOTPOTIHO{, HEHPONIPOTEKTUBHOI JIii epeBepIIIye
HaHOITBII BiZlOMI Tpermapartd Ii€i (HhapMakoJOTigHOT
rpynu (mikaMizoH, (eHiOyT, MIiIApOHAT, HIIeproiH,
dbeHoTporin).

Ha cydacHOMy (hapMakoJOTiYHOMY PUHKY iCHye Oa-
raTo MpemapariB, Ki MOXYTh BIDTHHYTH Ha Taki IpoLe-
CH, aJie Ty>Ke BaXKO MifiOpaTy mpemnapar, SIKuil 3qaTHHA
MIOBHOIO MipOIO BIUTUBATH Ha MATONOTIYHI MPOLECH, M0
BiZIOYBarOTECS B OpraHi3Mi, HE BUKIMKAIOUX MMOOIYHUX
HEeraTUBHUX e(eKTiB. [neampHOro HeiipoMeTaboIiYHOTO
epeOponpoTEeKTOpa HEe iICHYE.

[TpoGrema 3acTOCYBaHHS HOOTPOIIIB Y TOCTPOMY IIe-
pionai imeMii TOJOBHOTO MO3KY Y pasi rilmepTeH3UBHUX
PO3TaIiB BaTiTHHX OB’ s3aHa 3 1X 3JaTHICTIO BUKIIMKATH
rinep30y/keHHS B KOPKOBHX BiJIiax, a TAKOX 31 30171~
IICHHSM CHEPIreTUYHUX BUTPAT HEHPOUUTIB. Y 3B’SI3KY
3 IIUM TIEPCHEKTUBHUM € TOIIyK KOMOIHOBaHUX Ipera-
pariB, sIKi 3HIMAIOTh OOIYHY [Ii10 MipaneTaMmy y BUIVISII
JIAKTOAITHJIO3Y.

Haif6impmr [OCTYmHEM METOIOM CTBOPEHHS Oe3-
MIEYHOTO BHCOKOE()EKTHBHOTO Mpenapary Ha ChOTOAHI
€ KoMOiHaIli1 BiIOMUX liepeOponpoTekTopiB ((hikcoBaHi
MOJIIKOMIIOHEHTHI KOMIUTeKcH). OTHUM 3 TakuX Mperna-
pariB € TioneraM. /lo ckiIagy HbOTo MpemapaTy BXOIUTh
koMOiHamig miparmeramy 1 TioTpmasomiHy. Tioneram
Ma€ aHTHOKCHIAHTHY (IiJBHINCHHS pIBHSA KaTanasu,
3HMKCHHS PIBHS MAaJOHOBOTO alBJCTiAy Ta TIEHOBUX
KOH IOTaTiB, 3HIKCHHS KIJBKOCTI BUIBHUX paJHKaiB),
MeMOpaHOCTaOLTI3yI0UNM (PETYITI0E I0HHUH TPaHCIOPT
Na*, K, Ca*™), nimigoctabiiizytounuM (3HWKEHHS PiBHS
xonecrepuny i JIITHIL, mixBumenns pisus JIIIBILY),
aHTHAarperamiiHuM (3HIKYE arperamirco  TpomOoIu-
TiB) 1 IMyHOMOMYJIOIOUY [if0. 3aBASKH TiOTPHA3OJIIHY,
SKHH BXOIWTH JIO CKIIAMy TioLeTamy, HOMy MpHUTaMaH-
Ha MeMOpaHocTa0mi3yto4a is (30epe:KeHHsI TUTMHHOCTI
MeMOpaH, IpoTeKiis (pochoiniaiB Bil OKUCHEHHS, 3a-
noOiraHHs MoJsipu3anii iI0HHUX KaHaIIiB 1 HOpMaJIi3amis
I0OHHOTO TPAaHCHOPTY, 30epekeHHS TIOPOTOBOI Ty TIHBO-
CTi MeMOpaHHUX PEEeNTOPiB; MPOTEKTUBHA JIisl CTOCOB-
HO K*-Na*-AT®a3mn).

TioTpuasomiH, SKUH BXOAMUTH JI0 CKJIATY TiolETamy,
ycyBae MoOiuHy [0 Mipamnetamy y BUDIAI JIAKTOAIIU-
J103y, TOMY MOX€E MPU3HAYATHCS B TOCTPOMY IIEpiofi, Ha
BiJIMiHY BiJ] YUCTOTO Mipanerama.

€ naHi mpo Te, MO y pa3i BAKKOTO SHIIOTOKCHUKO3Y,
MOB’SI3aHOTO 3 TIlEPTEH3MBHUMH PO3JIaJlaMH Y BariT-
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HHX, Y KOMIIICKCHIH Teparii BUKOPHCTOBYEThCS Tiolle-
tam. B.B. Cumpok 1 B.C. UepkacoBoro Oynu nmpoBeaeHi
JOCITIDKEHHS €()eKTHBHOCTI BUKOPHCTAHHS IIpenapary
TiolleTaM y JIKyBaHHI IUTalleHTapHOi HEIOCTaTHOCTI
il oTpuMaHi NMO3UTHBHI pe3yasTard. Jlifodi OCHOBH Ii-
pareraMy i TioTpHa30JIiHy OEAHYE ¥ cO01 mpemnapar Ti-
oLeTaM, SIKHH Ma€ BiIOBIAHO HOOTPOITHHM, IPOTHiIIe-
MIYHHIA, aHTHOKCUIAHTHHH 1 MeMOpaHOCTa0UTi3y Ui
e¢exrr. Ha3pani BuIe BIaCTHBOCTI TioneTamy i iHpop-
Mallis PO BUKOPUCTAHHS HOTO B aKyIIEPCTBI TOCITYKH-
JIY T1JICTaBOO JUIS TPOBEICHHS HAMH JOCIIIKEHb 3 Me-
TOIO OI[IHKK €(EeKTHBHOCTI Mpenapary y npodiakTHII
1 ;mixyBaHHI mpeeknamicii. Tioreram npu3HavYagd B 10-
3yBaHHI 5 MJI Ipemapary, po3senenoro B 200 mit 5% po3-
YHHY DIIIOKO3M, BHYTPIIIHBOBEHHO KpamneiabHo 1 pa3 Ha
00y MpOTSroM 3 IHIB; MOTIM 1o 1 TabneTmi 2 pa3u Ha
JIeHb TIPOTSTOM 7 AHIB. [lJI1 OTpUMaHHS BUCHOBKY IPO
e(heKTUBHICTP JIIKYBaHHS TUIALICHTAPHOI HETOCTATHOCTI
3 BUKOPUCTAHHSM TiOLETaMy MIPOBOIMIIN OIIIHKY ITOKa3-
HUKIB MaTKOBO-IDIALICHTAPHO-ILUIOJJOBOTO  KPOBOOOITY
I 4Yac ymbTPa3BYKOBOTO JOCTIJUKEHHS (heToraneH-
TapHOTO KOMILIEKCY. Y BariTHUX 3 IUIAIICHTAPHOIO HEI0-
CTaTHICTIO 32 JAaHUMH YIBTPA3BYKOBOI 1iarHOCTUKHU BU-
SIBJICHO 301JIBIICHHS CHCTONO-IiaCTONIYHOTO MOKAa3HUKA
B MATKOBHX apTepisx, apTepisix MyNOBUHH i CEPerHBOI
MO3KOBOT apTepii mioja.

TakuM 4YMHOM, 3aCTOCYBaHHS HEHpPOMPOTEKTO-
piB Yy KOMIUIEKCI IHTEHCHBHOI Teparii eHiedanonarii
y TMAIli€HTOK 3 BAXXKUMHU TiNEPTCH3UBHUMH PO3JIalaMH
BariTHUX € HEOOXITHUM. 3a TaHUMH JNOCIiIKeHb, MPO-
BEJICHUX y pi3HUX KIiHiKax Ykpainu i kpaimax CH/,
3aCTOCYBaHHs Mipaneramy 1 TIOTpUa3oJiHy Mija Jyac Ba-
TITHOCTI HE BUKJIMKAJO MOOIYHHUX peakiiid Sk 3 OOKy
Martepi, Tak 1 3 OOKy IUI0/a, OUTBIIN TOTO, BiJ3HAUCHHIMA
XOpOUINH TepaneBTHYHHUN e(peKT y BUNNISAL TOJIMIICHHS
(eTormaneHTapHoOr0 KPOBOTOKY.

Ha xanp, HaTenep BiICYTHI AaHI MPO 3aCTOCYBaHHS
HOBOTO BIiTYH3HSHOTO IpEmapary Tialeramy Uil Tepa-
mil y MamieHToK 3 TINEepPTeH3HUMH PO37TaJaMy BariTHUX
1 HOBOHApPOIKCHUX, SIKI TIEPEHECNIN TepPHHATAIbHY Ti-
MOKCiI0. 3 ONIAy HA BUSBIICHI NO3UTHUBHI SKOCTI KOXK-
HOTO KOMITOHEHTA TperapaTy OKpeMO i IO3UTHBHI JaHi
po HOro 3acTOCYBaHHS ITiJl Yac BariTHOCTIi, HEOOXiHI
MPOBEACHHS KIIHIYHUX BUMPOOYBaHb TioLEeTaMy JUIsI
IHTEHCHBHOI Teparii HOBOHAPOMKECHUX, SIKi IEPEHECIIH
nepuHaTanbHy rinokciro (Cherniy et al., 2007).

BucHoBkH

IHTEeHCHUBHUI PO3BUTOK MOJICKYJISIpHOT (hapMakoIo-
rii 1 610TEeXHOJIOT11 MPOTATOM JIBOX OCTaHHIX ACCATUIITH
CIPHUSAB CTAHOBIICHHIO (hapmakosorii 3aco0iB MeTabo-
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JIYHOI Tepartii sSIK OHOTO 3 MPOBIAHUX HAIPSIMIB Cydac-
HOT hapmakoTeparrii.

Jlaitayc [lomiar (1974) Garatopa3oBo MigKpecio-
BaB: «1 % BBaXKaro, IO B3arai JIIKyBaHHIO XBOPOOH pe-
YOBUHAMH, SIKI MICTSATBCS B OPTaHi3Mi i KHUTTE€BO HoMy
HeoOXiHi, HEOOX1HO Ha/laBaTH NepeBary MOpiBHIHO i3
3aCTOCYBaHHSM CHJIBHOJIIOUMX 3ac00iB, OyAb TO CHHTE-
THYHI mpenapard abo eKCTPAaKTU 3 POCIHH, SAKi 3/1aTHI
JlaBaTv 1 MaiKe 3aBKIU Jal0Th HeOakaHi eeKTH.

BpaxyBaHHS HBOTO TOJIOKEHHS € HAaHBAKIUBIIIAM
(hakTOpoM TNPOQITAKTHKE «MEAUKAMEHTO3HOI XBOPO-
Ou», sika BUpOCIa B OJIHY 3 HalCepHO3HIIUX MpoodiIeM
CyJacHOI KIiHI9HOI (hapMaKosorii.

Hal0inpin akTHBHO eKCHEpUMEHTAIbHI 1 KIIHIYHI
JIOCITI/DKEHHS TIPOBOIMJIMCS B Taly3i Kapaio- Ta Heu-
POTPOIHOI Aii MeTaOOITIB Ta IX aHAJIOTIB, 10 3yMOBJIC-
HO aKTyaJbHICTIO TIOIIYKY 3ac00iB eeKTUBHOI Tepartii
3axBoproBanb cepiist i [IHC.

[Ipote cnix Bu3HaTH, 1m0 norenep (apmakomnoris 3a-
co0iB MeTaboMIYHOI Teparlii He BUIIeHa y CaMOCTIHHHHA
po3min i me He chopMyIbOBaHI JOCUTH YiTKi KpUTEpil
JIOKJTIHIYHOTO (E€KCHEPUMEHTAILHOTO) 1 KIIHIYHOTO BH-
BUCHHSI TIPEIIAPATIB IIbOTO THITY.

Pazom i3 TuM inmei merabomiuHoi Tepamii, Oiis BU-
TOKIB SKOI CTOsiIa IIKOJIa BHIATHOTO BITYM3HSIHOTO
dapmakonoru A.l. Uepkeca i Horo yuns [.C. Uekmana,
po3BuBatoThCs. JlikyBaHHS MeTaOOTIYHMMH Ta MeTa-
OOMITOTPOITHUMH TperapaTaMid Mae€ CBOK CHEU}IKy
i MOXKE MPOBOTUTHCS MPOTATOM TPHBaIoOro vacy. [lpu
IILOMY, SIK TIPABUJIO, HE BiIOYBa€ThCs ocaabieHHs edek-
TIB TPaJUIIHHUX JIKapChKUX 3aco0iB, M0 MpHU3HAaya-
IOThCS Ha TIII MeTa0oJIYHOT Tepartii. 3a3BUyai Jiana3oH
1103, B SIKOMY IPOSBIISIEThCA JTIKyBaJIbHA Jis iHTEpMeia-
TiB 1 €HIOTEHHUX O10PEryISITOPIB, JOCUTh ITUPOKHHA, 110
BU3Hadae OesreKy ix 3acrocyBaHHs. [Ipu 11bOMY BaXkITH-
BO IMIAKPECIUTH, IO BHOIp ONTHMANBEHUX J03, MO BU-
KJIFOYalOTh HETaTHBHUH €(EKT «3BOPOTHOTO 3B’S3KY»,
BHMArae iHI1BIIyaIbHOTO MiIXOY 1 PO3yMIHHS CyTHOC-
Ti JTIKYBaJIBHOTO €(hEKTY.

Oco0IMBO KOPUCHAM MOXKE OyTH 3aCTOCYBAHHS ITHX
3ac00iB y mieniaTpii y pasi BIKOBHX MOPYIIEHb OOMiHHUX
nporeciB. Jlo Yucia MO3UTHBHUX BIACTHBOCTEH MeTa-
OosiyHHUX 3ac00iB BIJHOCSTH iX CHPHUSTIMBUI BIUIUB
Ha IMyHHHH CTaTryc i M’sIKy 3arajbHOQJalTOrCHHY JIif0.
Cronyky 1pOro TUIY JIii 3MEHIIYITh a00 3aro0iraroTh
HeOaxaHUM e(eKTaM JIIKAPChKUX 3aco0iB 3a paxyHOK
MiJBUIIEHHS JE31HTOKCUKAIIMHOTO TMOTEHIaly opra-
Hi3My. MeTaboniyna ¢apmakoTeparnis OibII HIX 1HII
HaNpsIMU JIKapChKUX BTPY4YaHb BiATIOBIA€ MOCTYJIATy
“Primum non nocere”.
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3ACTOCYBAHHS BIOJIOTTYHO AKTUBHUX KOMIIOHEHTIB MIHEPAJIBHOTI O,
CHHTETUYHOI'O TA ®ITO- 1 OPTAHIYHOT'O NOXO/’KEHHS J1J1s1 CTBOPEHHS
KPOBOCHMHHHUX 3ACOBIB MICLIEBOI AIi. TPAIULII TA CYUYACHICTDh

Tpusana kposomeua y pasi Hadzeuuatinoi cumyayii, mpaemu, 6010801 mpagmu € OOHIEI 3 OCHOBHUX NPUYUH 3a2Ubei, AKitl MOJCHA
3anobiemu AK Y MUPHOMY dHcummi, max i nio yac 60tosux Oitl. Y 36 A3Ky 3 yum akmyanbHOI0 € po3pooKa ma 6npo8aod*CeH s eqheKmueHUx
cnocobie 3ynunku Kposomeui. 3apyOiscHi cemocmamurky 00CUMb YACMO GUKIUKATU AlepeiuHi peakyii ma oniku paHosux mKaHuH ma

AKULL He Mae Ou maxux 6ao, Ko MOXCHA Oyoe 3aauuamy 8 pami Ha MPUBAIUll 4ac, AKWO e8aKyayis nomepninozo ympyonera aoo He-
mooicnuea. Iicns pemenvHo2o ananizy 6imuusHAHOT ma 3apy6ixicHol iimepamypu 3a 0CHO8Y Oy10 83mo adcopoyioui mamepianu 3 6iono-
2IUHO AKMUBHUX KOMNOHEHMIE MIHEPATLHO20, CUHMEMUYHO20 Md (PIMOo- Ui OP2AHIUHO20 NOXOOHCEHHS WUPOKO20 cnekmpa Oii. [TIpunyun
0ii kposocnunnoeo 3acody — npucunxku « PLANTOR» nonseac 6 ocobnusomy copoyitinomy egpexmi 6ion02iyHo aKmugHux KOMNOHEHmMi6
imo- 1l opeaniuH020 NOXOOIICEHHS, 30KPEMA, AePOCily, KapasuHary CneyiaibHOi MapKu, CReyianbHux cymiuuell TKAPCoKUX POCIUHHUX
oniil. 3as0sxu e0ano nioibpanomy ckaady 3acody « PLANTOR mmy ymeopioe 32ycmok 3 Kpogi 6 pami 3a paxyHok 6iogizuunozo npoyecy
noanunanua piounu. 3asnaqumo, wo y cknadi « PLANTOR mm» ne 3acmocogyiombcs npokoazyisanmHi Minepanu abo HaHouacmuHKu, SKi
MOJICYMb 3ATUUAMUCS 8 OP2AHIZME T0OUHU. Takum YuHoM, 6iH He Hanexdcumv 00 3aco06i6 i3 XiMIYHUM ab60 GIOXIMIUHUM MEXAHIZMOM OIi.
Omoice, modcna pexomenoysamu Kpogochunnui 3acio-npucunky «PLANTOR» mopeogenvhoi mapku « PLANTOR mm» ma «Dr.
Sokolovskiy R» eupobnuka «Medpro Nutraceuticalsy (Jlamsis) na 3amosnenna TOB «llnanmop» (Vkpaiuna, m. Juinpo), asmopa ma
GI1ACHUKA PO3POONeHOT mexHoN02Il KpogocnunHo2o 3acoby — npucunku « PLANTOR» sk 0onomixcnozo 3acoby pegimanizayii, micyesoi
Koazynsayii, 00poON08aHUX PAHOBUX NOGEPXOHL NIO YAC HAOAHHS eKCMPEHOI MeOUYHOT 00noMo2u y pasi 308HIUHbOT Kpogomeui.
Knrwuogi cnosa: xposomeuya, KposochunHi 3acobu, adcopbyroui mamepiany, npupooHi 2emMocmamuxi.
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APPLICATION OF BIOLOGICALLY ACTIVE COMPONENTS OF MINERAL,
SYNTHETIC AND PHYTO- AND ORGANIC ORIGIN FOR THE CREATION
OF TOPICALLY ACTIVE BLOOD STOPPING AGENTS. TRADITIONS AND MODERNITY

Prolonged bleeding in an emergency, trauma, or combat injury is one of the main preventable causes of death, both in peacetime
and during combat. In this regard, the development and implementation of effective methods of stopping bleeding is urgent. Foreign
hemostatics quite often caused allergic reactions and burns of wound tissues and mucous tissues of the eyes. Therefore, a group of
Ukrainian scientists and volunteers decided to create a local hemostatic agent (hemostop), which would not have such defects when it
can be left in the wound for a long time, if the evacuation of the victim is difficult or impossible. After a thorough analysis of domestic
and foreign literature, adsorbing materials from biologically active components of mineral, synthetic, phyto- and organic origin of a
wide spectrum of action were taken as a basis. The principle of action of the hemostatic powder “PLANTOR” consists in the special
sorption effect of biologically active components of phyto- and organic origin, in particular, aerosol, carrageenan of a special brand,
special mixtures of medicinal vegetable oils. Thanks to the well-chosen composition of the product, “PLANTOR tm” forms a blood clot
in the wound due to the biophysical process of liquid absorption. Note that PLANTOR tm does not contain procoagulant minerals or
nanoparticles that can remain in the human body. Thus, it does not belong to means with a chemical or biochemical mechanism of action.

Thus, it is possible to recommend the hemostatic agent-powder “PLANTOR” of the trade mark “PLANTOR tm” and “Dr.
Sokolovskiy R” of the manufacturer « "Medpro Nutraceuticals” (Latvia) by order of LLC “Plantor” (Ukraine, Dnipro), the author
and owner of the developed technology of hemostatic agent — powder “PLANTOR” as an auxiliary means of revitalization, local
coagulation, treated wound surfaces during providing emergency medical care for external bleeding.

Key words: bleeding, hemostatic agents, adsorbing materials, natural hemostatic agents.

TpuBana kpoBoTeYa y pa3i HaJI3BHUANHOI CUTYyallii, BIPOBa/PKEHHS €()EKTUBHUX CIOCO0IB 3yMMMHKH KPOBO-
TpaBMH, OOHOBOT TPABMH € OJHIEI0 3 OCHOBHHUX NPUYMH  Tedl. JIJIs THMYacoBO1 3yIMHKH 30BHIIIHBOT KPUTHYHOT
3arubedi, sSKiii MOKHA 3alO00ITTH SIK y MEPHOMY KHTTi, KPOBOTEUi 3aIlPOIIOHOBAHI YHCIICHHI CIIOCOOH 1 3aCO0H.
TaK i i yac 6oroBux aiit (Malik et al., 2021; Schauer et o 1OCTOBIpHO e(EKTHBHHUX MOKHA BIHECTH: BHKO-
al., 2019). V 3B’s3Ky 3 IUM aKTyaJbHOIO € pO3pO0Ka Ta PUCTAHHS KPOBOCIHHHHOIO KI'YTa/TYPHIKETY, KOMIIpe-
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CilffHOI IOB’SI3KM, TAMIIOHYBaHHSI PaHH, BHUKOPHCTaHHS
KOHTaKTHUX KPOBOCIMHHHX 3ac00iB. KokeH 3 HuUX He
e yuiBepcansHnM (Rass, 2021; P.G.R. Teixeira et al.,
2018; Palmer, 2022; Sung et al., 2021). Anani3 BiqoMux
3ac00iB Ta METOMIB THMYAcOBOI 3YMHHKH KPOBOTEYi
CBIJIYNTH, 10 MEIMKAMEHTO3HI 3ac00W (KOHTAKTHI Te-
MOCTAaTHKH) HE MOXYTh MOBHICTIO 3aMiHUTH OCTaTO4Y-
HUH XIpypridyHHN TeMocTa3, aje € AyKe e(eKTUBHIUMHU
(0co0NMHMBO y TOEMHAHHI 3 MEXaHIYHHMH CIOCOO0aMHU
JNOCSATHEHHS T'eMOCTa3y) I Yac HaJaHHSI CKCTPEHOL
nomenmaHoi Ta MenuaHoi gonomoru (Christopher et al.,
2021; Wang et al., 2019; Thompson, 2019).

VY 3B’A3KYy 13 POCICHKOIO arpeciero MpoTH YKpaiHH
Hamu OyJO0 MPOBEJCHO aHalli3 JaHMX MEIUYHOI eKC-
HNEepTU3H MOPAHEHUX Ta MPUYMHU CMEPTHOCTI y 0oiio-
BUX Aisx. OnHe 3 MepIux MiClb MOCIIal0Th MacOBaHi
kpoBoBTparu (Mazuchowski et al., 2020; Kotwal et al.,
2018; Howard et al., 2019).

Tomy pi3Kko BUHHK Je(ilUT KPOBOCITHHHUX 3ac00iB,
KW Hi BIICBKOBa MENWITMHA, Hi BOJIOHTEPCHKHHA PyX
HE B 3MO31 OyJIM 3aKpHUTH 110 HarajibHy motpedy. Tum
nage 3apyOiKHI TEMOCTATHKH JOCHTh YaCTO BUKIUKAIH
aJIepriyHi peakiiii Ta OMiKA paHOBHX TKAHWH Ta CIU30-
BUX TKaHUH oueil. ToMy Tpyma yKpaiHChKHX yYCHHX Ta
BOJIOHTEPIB BUPIIIMIA CTBOPUTH T€MOCTATHK MICIIEBOL
Iii (reMocTOMN), IKUi He MaB OM TaKUX BaJ|, KO MOXKHA
Oy/ie 3aJIMIIIaTH B PaHi Ha TPHBAIHH YacC, SKIIO EBAKyaIlis
MOTEPILIOro yTpyaHeHa abo HeMoxkiuBa. [Tics peTeins-
HOTO aHaJi3y BITYM3HAHOI Ta 3apyOiKHOI JiTepaTypu 3a
OCHOBY OyI10 B35TO a7icopOytodi MaTepiaiu 3 610J10Ti4HO
AKTHBHUX KOMIIOHCHTIB MIHEPaJbHOTO, CHHTETHIHOTO
Ta (hiTO- i OPraHiYHOTO MOXOMKEHHS IIUPOKOTO CIIEKTpa
nii (Huang et al., 2020; Zhang et al., 2018; Xiang-Fei et
al., 2023). IIpobnaema 3 OOTPYHTYBaHHSIM KOMIIOHEHTIB
IUIst 3aco0y TosIsirana e i B ToMy, 0 OibIIiCTh HayKo-
BHX JIOCJIJKCHb HE MaJIA iCTOTHOI MMPAKTHYHOI KOPUCTI
JUTS TIPaKTUYHOT peatizailii, 60 B 1aOOpaTOpHUX NOCITi-
JDKCHHSX Ha IIypax BUKOPHUCTOBYBAJHCH KOMIIOHEHTH,
SIKI BUKOHYBAJI CBOIO POJIb Y JOCIIPKEHHI MEXaHI3My
Jil, ajle He BpaxOBYBaJIU JIO3BIJIbHI pErIaMEHTHI JOKY-
MEHTH I0J0 BUPOOHHIITBA [UIS 3aCTOCYBAHHS B KIIiHIY-
Hi mpaktumi. TuM made 3’sACyBajgoCh, MO OULIBIIICTIO
JOCITITHUKIB HE CTABIJIOCH IIUTAHHS CTEPIBHOCTI KPO-
BOCIMHHHUX 3ac00iB. ToMy IpyIor0 HalIUX y4eHux Oymnu
MPOBEJICHI BIJNOBIIHI MIKpOOIOJOTIYHI JOCIIKCHHS
3 BUPIIICHHS MUTAHHS 3a0€3MeYeHHS CTEePHIBHOCTI
KPOBOCIIMHHOTO 32c00y, 1110 CIIOHYKAJIO JI0 MOIIyKy 0i0-
JIOT1YHO aKTUBHHUX KOMIIOHEHTIB MiHEPaJIbHOTO, CHHTE-
THYHOTO Ta (iTO- i OPraHIYHOTO MMOXOPKCHHS IIHPOKO-
TO CIIeKTpa [ii, IKi O JTO3BOJISUIM OTPUMATH MOTPiOHMHA
piBeHb MIKpOOHOI KOHTaMiHAIl mpenapary, 00 Tpalu-
idHI METOJM CTepUITi3allii MPUBOAWIH 10 KPUTHUIHOTO
MOTIPIIIEHHSI BIACTUBOCTEH HOTO 1HIPEIIEHTIB.
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Ane npoOneMu CTBOPEHHSI Ha IIbOMY HE 3aKiHYH-
mich, 60, mo-mepiie, 3’sCyBaNIOCh, IO MiJ Yac Macll-
TaOyBaHHS ISl IPOMICIOBOTO BUPOOHHUIITBA TTOTPiOHO
3MIHIOBAaTH PEUENTYpPy NUISXOM BHUKOPHCTAHHS I1HIIUX
010JIOTIYHO AKTHBHUX KOMIIOHEHTIB Ta CIIiBBIJHOIIEH-
Hs B perentypi. [To-apyre, iHII[IaTHBHOIO TPYIIOK PO3-
poOHHKIB HOBOro 3aco0y Oyia TocTaBieHa amOiTHa
MeTa — OpraHi3yBaTH MPOMHCIOBHHA BHITYCK IEOTO KPO-
BOCIIHHOTO 3aco0y 3rigHo 3 Bumoramu GMP. Aune op-
TaHI3yBaTH Ii¢ B YKpaiHi y 3B’s3KY 3 BiliCEKOBUM CTaHOM
OyI10 IyKe CKIamHO 3 00’ €KTUBHHUX MPUYUH, TOMY JOBE-
JIOCh 3BEPHYTHUCH 32 JOMOMOTOIO JIO JIATBICHKHUX KOJICT,
K1 1100’ I3HO MiJCTaBUIIN TUIEYE 1 OpraHizyBajid BUITYCK
UpOro (hapMaKkoTeparneBTUIHOro 3aco0y B ymMoBax (ap-
ManeBTuYHOro BupoOHunTBa «Medpro Nutraceuticalsy
(JIarBist), BUPOOHHMYI YMOBHU SIKOTO BiJIIOBiAaIOTh BUMO-
raMm GMP, na 3amoBnenns TOB «IIJIAHTOP» (Ykpai-
Ha, M. JIHINpO), KUl € TOTOBHUM PO3POOHHKOM IIHOTO
noromixkHoro 3aco0y «PLANTOR t™» ans HajgaHHS
EKCTPEHOI MEANYIHOI TOTIOMOTH Y Pa3i 30BHIIIHBOI Kpo-
BOTEYl. AJie I TOTO 100 Iieil 3aci0 MIr BUTOTOBIIATUCS
B €Bporneiickkomy Coro3i 3a BupoOHHUNX yMOB GMP,
MIXKHAPOJHOIO KOMaHJIOK BYECHUX Oylia IpOBelleHa Be-
niKa pobota, 60 3’sACyBajOCh, IO JesKi 010JOTIYHO aK-
TUBHI KOMITOHEHTH B PELIENTYPi MAOTh 3aCTOPOTH LIONI0
BUKOPUCTAHHS Ha €BPONECHCHKOMY PHHKY. ToMy B KOPOT-
KHH TepMiH BIAIOCS] CKOPETYBaTH CKJIAJ KPOBOCIIHHHO-
ro 3aco0y 3rifHO 3 €BPONEHCHKUMHU CTaHAApPTaMU Ta
BUMOraMH, PO3pPOOHUTH TEXHIYHI YMOBM BHPOOHHIITBA
KpPOBOCIUHHOTO 3aco0y — mpucunku «PLANTOR» (TY
V 20.4-44827581-001:2022), 3a 1o Benuka mnojaska ¢a-
XiBISIM 3aropi3bKoro MEMYHOTO YHIBEPCUTETY.

TakuM 4uHOM, I1el HEMPOCTHH IIIAX IPHBIB 10 CTBO-
peHHs yHikansHOTO 3aco0y «PLANTOR TMm» i3 BHCO-
Koe(heKTUBHUX aJcOpOyrounX MarepiaiiB 3 0ioJori4HO
aKTHMBHUX KOMIIOHCHTIB MiHEpaJbHOTO, CHHTETHYHOTO
Ta (iTO- i OPraHiYHOTO TOXOIKEHHS, JIe OCHOBHOIO OCO-
ONMBICTIO € 3ATHICTH MIBUIKO 3YITUHATH KPOBOTEYI OYITh-
SIKAX THIIB, BKIIFOYArO4d HeOes3IedHi, 0e3 BUHHUKHEHHS
B MallOyTHHOMY MOTCHIIIHMAX TIPOOJIEM TIiJT Yac Xipyprid-
HOTO BTPY4YaHHS Ta B peadiniTamiitnoMy nepiofi. [Torpeda
B TaKUX 3ac00ax IyKe BEIINKA, OCOOIUBO ¥ CyIaCHUX YMO-
Bax OOMOBHMX Mili, KoY BYacHa e(h)eKTUBHA 3yIIHHKA KPO-
BOTEYI PATYE JKUTTS HAIKX OiiiiB. OKpeMUMH BUMOTaMU
JI0 TaKUX 3aco0iB € 3/1aTHICTh 3ano0iratu iH(eKminHuM
YCKJIQJIHCHHSIM BHACTIJOK MMOPAHECHHS (AHTHCENTHYHUIMA
e(heKT) 1 JIerKiCTb 3aCTOCYBaHHSI, Y TOMY YMCIIi B TIOPSIIKY
CaMOZIONIOMOTH. BaxkiiiBor0 00CTaBUHOIO € Te, 10 3aci0d
BUTOTOBIISIETHCST 32 BCIMa MIDKHAPOIHUMHU CTaHAApTa-
Mu €Bpornelicbkoro Coro3y Ta BiJNOBiIa€ BCIM BUMOTaM
GMP 10 BUCOKOSIKICHOTO TIPOIYKTY MiXXHAPOIHOTO PiBHSL.

IMpuHmun aii KPOBOCIIMHHOTO 3aC00y — MPHCHUIIKU
«PLANTOR» monsirae B 0COOIUBOMY COpOIiitHOMY
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eexTi 610J0T1YHO aKTUBHHUX KOMIIOHEHTIB (iTo- i op-
TaHIYHOTO OXO/KECHHS, 30KpeMa, aepoCiiTy, KaparnHaHy
CTeLiabHOI MapKH, CHELialbHIX CyMiIIeH JIikapChKuX
POCIMHHMX OJIIA. 3aBASKH BAaNO MimgiOpaHOMY CKIia-
ny 3aco0y «PLANTOR T™» yTBOpIO€ 3ryCcTOK 3 KpOBi
B PaHi 3a paXyHOK 0i0()i3UYHOTO TpOIIeCy MOTTHHAHHS
piavan. 3a3Haunmo, 1o y ckiaai «PLANTOR tv» He
3aCTOCOBYIOTBCS TPOKOATYJITHTHI MiHEpann a0o HaHO-
YaCTHHKH, SIKi MOXKYTh 3aJIMIIATHCS B OPTaHi3Mi JIFOIH-
au. OTKe, BIH HE HAJIEKUTH JI0 3aCO01B 13 XIMIYHMM 200
010XIMIYHUM MEXAaHI3MOM Iii.

Kniniuna ampo6atiis KpoBOCIHMHHOTO 3ac00y — MpH-
cunkd «PLANTOR» (TY V¥V 20.4-44827581-001:2022)
Oyna TpoBeleHa Ha JAorocmiTagbHoMy (OpHraau exc-
TpeHol (WIBUAKOI) MEAWYHOI JOTIOMOTH) Ta PaHHHOMY
TOCHiTaNbHOMY (BiJIUJIEHHS] €KCTPEHOI MEIM4HOi J0-
MOMOTH) eTarnax HaJaHHsS MEIMYHOi JOMOMOTH Y Bij-
MOBITHOCTI JI0 peKOMEeHAaMii BiacHUKa rpoaykitii TOB
«[lmanTop» (Ykpaina, M. {ninpo). Exctpena meanana
JoroMora Oyna HajgaHa 78 MOCTpaXKIaIuM 3 130J1bOBa-
HOIO TPaBMOIO Ta TIOJIITPAaBMOIO 3 O3HAKaMH KPUTHY-
HOT (IyIbCYIOUMH XapakTep BUTIKAHHsS KPOBI; KalltOXka
KpOBI, IIIO IIBHJIKO 301JbINYETHCS HA MOBEPXHI, Ha SKIii
3HAXOAWUTHCS MOCTPaXKIANINI; IHTCHCHBHE IPOCSIKAHHS
OISITY KPOB’I0 B IUISHII PaHU) Ta HEKPUTHIHOI KPOBO-
teui. CepenHiil Bik mocTpaxkaanux craHoBuB 43,5 (27;
58) pokiB 3 macow Ttina 78,7 (64,3; 94,6) xr. Anani3
HaJaHHSA eKCTPEHOI MEIUYHOI JOMOMOTHU MOKa3aB, IO
kpoBocnuHHM 3aci0-npucunka «PLANTOR» € edex-
TUBHUM TPHUPOJHUM T'€MOCTATUKOM MicLeBOi il Juist
TUMYacOBOI 3yIIHHKH 30BHIIIHBOI KPOBOTEUl Ha JOTOC-
HiTAIFHOMY Ta PAHHBOMY I'OCIIITaJIbHOMY €Tamax.

[lix 4ac KOHTaKTy 3 KpOB’I0 KPOBOCIIHMHHOTO 3aCO-
oy-nipucunku «PLANTOR» akTuBHO BOMpaacs mia3ma
Ta BigOyBalOCh YTBOPEHHS 3TyCTKY KPOBI, sIKa, HE TTO€-
HYIOYHCH 3 KPOB'IO 1 HE MOTPAIUISIOYH y CyIHUHH, AKTUB-
HO BOWpana piuHy, HaOyxaja i CKJICIOBalach y €IUHY
TYCTy Macy — 3TYCTOK, SIKH{ oOpe MprinmaB 10 Kpa-
{B paHH Ta 3yNUHIB KPOBOTEUY, IO 3HAYHO 3HIKYBAIIO
BTpaTy KpoBi. HasBHICTE MIKpOOIOJIOTIYHOT YHCTOTH
3aco0y Ta aHTHCENTUYHOIO CKIAJHUKA HAIIIHO CTpH-
MYBaJI0O PO3BHTOK paHOBOI iH(ekii. Takox 3aci0-mpu-
cunka «PLANTOR» He ynoBiIbHIOBaB pereHepailito, He
BIUIMBAB HA IPUPOJIHE 3arOEHHS PaHH, & Y TONAIBIIOMY
3aCTOCYBaHH1 paHH CHPUSB 3arOIOBaHHIO paHH MEPBUH-
HUM HatrsiroM. BiH He BUK/IMKaB aHadinakcii, 3anaabHUX
YCKJIaJHEHb, CKOPOUYBaB 4ac KOHBEPCil TypHIKETY, IO-
Ka3aB, IO 3[aTHUH 3YMHHATH KPOBOTEUY 332 YMOB CTa-
Hy TinorepMmii Ta 3a HasBHOCTI B Hilf aHTHArperaHTiB Ta
aHTUKOArYJSHTIB. I1i7 9ac Xipypriuaoi oOpoOKH paHOBOI
MOBEPXHI JICTKO BUMHUBABCS 3 paHu. Ha BinMiny Bifm iH-
IIMX TEeMOCTATHKIB, Y pa3i BukopuctanHs «PLANTOR»
TeMIIeparypa B paHi ITiIBHIIyBaTach MEHIIIE HiXK Ha OJTUH
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rpanyc Llenbcis, 110 YHEMOXIIUBITIOE YTBOPEHHS TepMid-
HOTO 4M XiMIYHOTO omiKy. Takoxk He Oyno 3adikcoBaHO
TOKCHYHOTO BIUTUBY IIbOTO KOHTAKTHOTO T€MOCTATHKa Ha
MOCTPAXKIAJIOTO 1 Ha TOTO, XTO HA/IaBaB JOIIOMOTY.

AHami3z 0coOJMBOCTE BUKOPHUCTAaHHS TPUCHIIKH
«PLANTOR» 1103BOJIMB BUSIBUTH, IO 3aci0 € €HEKTHB-
HUM Yy pasi:

— KPUTHYHOT KPOBOTEYI 3 KiHIIIBOK;

— KOHBepCii TypHIKeTY;

— KPUTUYHOI 30BHIITHHOT KPOBOTEUI 3 HEIPOHUKHUX
paH Tynay0a Ta KHBOTa;

— HEKPUTUYHOI 30BHIITHBO1 KPOBOTEUI;

— 3yNHUHKH 30BHIIIHBOT KPOBOTEUI Pi3HOI 1IHTEHCHB-
HOCTI;

— yCiX paH, 110 KpOBOTOYATh;

— PBaHUX PaH, CaJICH Ta MOPi3iB.

TakuM 4YMHOM, KPOBOCHMHHHUM 3aciO-IIPUCHUIIKY
«PLANTOR» (TV V 20.4-44827581-001:2022) moxHa
PEKOMEHTyBaTH 10 3aCTOCYBAHHS:

1. Y pasi KpuTH4HOi 30BHIIIHBOI KPOBOTEUi 3acid
3 YIaKOBKW Tpeba BUCUNATH quantum satis y paHy Io-
cTpaxaainoro. [licis 4oro ompasy MpPOBECTH TaMIIOHY-
BaHHS paHM 3a TPaBWIAMHU Ta MPOJOBXKYBATH HPSMHN
THCK Ha paHy MPOTITOM 2—3 XB.

2.V pasi HeKpUTHUYHOI 30BHIIIHLOT KPOBOTEUI 3aCi0
3 yIakoBKH Tpeba BHCHUITATH quantum satis y paHy IIo-
CTPaXKIaJIoro Ta IMPOBECTH Tyre OMHTYBAaHHS PaHU.

[MpoTunoka3zaHHSAMHU [0 3aCTOCYBaHHS IIPUCUIKU
«PLANTORY €:

— TpaBMaTUYHa aMITyTallisl KiHI[IBKH;

— KpOBOTEYa 3 MPOHUKHUX paH TyayOa Ta )KUBOTA;

— BHYTPIIIIHS KPOBOTEYA.

Meron nii Ta crioci6 3actocyBans «PLANTOR» no-
CHTH IIPOCTHIH: Tpeba MPOCTO PO3ipBATH MAKETHK, BUCH-
[IaTH BMICT Ha paHy 1 Tyro nepeOuHTyBaTH ii. Y BHIAIKY
MaCHBHOI1, TSDKKOI KPOBOTEY1 (HAMPHUKIIAl, apTepialibHOT)
HeoOXigHO moenHyBaru 3actocyBanHs «PLANTOR» i3
MEXaHIYHUMHU CIIOCO0aMU TeMocTa3y (TypHIKET, Kpo-
BOCIIMHHHN JDKTYT TOMIO). 32 HEOOXiTHOCTI y pasi iH-
TEHCHUBHOI KPOBOTEUi PEKOMEHIY€ETHCSI BHKOPHUCTOBYBATH
OlIbIIe OHIET JO3H. 3aBASKHA KOMIIAKTHOCTI, JIETKOCTI Ta
mBHKiH 1iT BukopucTanHsa «PLANTORY 3acTocoByeTh-
cs1 32 OyIb-SIKOTO €KCTPEHOTO BUIAIKY, KPUTHIHOI CHTY-
arii 0e3 yMOB CTEpIIIBHOCTI, OCKLIBKH BiH 3a0e3nedye
AQHTHUCENTUYHUI e(deKT, 10 Mae mepeBaru, AKi J03BOJIS-
I0Th TIO3UIIIOHYBAaTH MPOAYKLIIO K IHHOBAIiiHY, 30aTHY
YUHUTH (KT HABITh B EKCTPEMATBbHIX YMOBaX.

Ha mincraBi BullleHaBeIEHOTO MOXKHA PEKOMEHTyBa-
TH KpoBocHHHHUH 3aci6-npucunky «PLANTOR» top-
rosenbHOI Mapku «PLANTOR tv» Ta «Dr. Sokolovskiy
R» BupoOHmMKa «Medpro Nutraceuticals» (Jlarsis) Ha
3amoBieHHs TOB «Ilmantop» (Ykpaina, m. [lHinpo),
aBTOpa Ta BIIACHUKA pPO3POOJCHOT TEXHOIOTil Kpo-
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BOCIIUHHOTO 3aco0y — mpucunku «PLANTOR» (TY
VY 20.4-44827581-001:2022) sk JOMOMIXXHOTO 3ac00y
peBiTaizaiii, MicieBoi Koarysiilii, 00poOIOBaHUX pa-
HOBHX ITOBEPXOHb ITiJI 4aC HaJJaHHS €KCTPEHOT MEMIHOT
JIOTIOMOTH Y Pa3i 30BHINTHBOT KPOBOTEHI.

Huni Vkpaina roctpo motpedye KpOBOCITUHHHX 3a-
co0iB i 3aci0 «PLANTOR» nae MOXJIHBIiCTh TOPSATYHKY
JKUTTS BIHCHKOBHX 1 MUBUIBHHUX OCIO Yy TOJBOBUX yMO-
BaX, KOJIM yTPYAHEHHH IPOLIEC eBaKyallii J0 TOCHITalIIo.
OcCKiNbKH Taki 3acO0M MIBUIKO 3YHNHHSIOTH KPOBOTE-
4y y CKIQJHUX YMOBaX, BOHH HaJ3BHYaiHO BaXKITUBI.
Otxe, 1OT0 HASIBHICTH HEOOXiHA.

3a3HaueHuit KPOBOCITMHHUI 3aci0-npucHIIKa
«PLANTOR» € B3iplieM TBOPYOTO MOEJHAHHSA Tpaju-
il HapoAHOI METUIMHHU yKPAiHCBKOTO HapoAay, 3HaHb
Ta BMiHb HAapOJHMX IIUJIMTENIB, KO3aKiB-XapaKTEepHUKIB
3amopo3bkoi Civi Ta Cy4acHUX TaJAHOBUTUX JOCIHIJ-

HUKIB, OPTraHi3aTopiB BUPOOHUITBA Ta BOJOHTEPIB, SKi
B KOPOTKHIA TEPMiH 3yMiJId PO3POOUTH Ta OpraHi3yBaTH
BUITYCK TaKOT'0 HEOOXiIHOro 3aco0y.

Kposocnunuuii 3aci6 «PLANTOR» 6yno cTBopeHo
Ha BOJIOHTEPCHKHX 3acajgax i 0€30IUIaTHO MepenaeThes
YKpaiHChKHUM BilicbkoBUM Opurazam ta TPO 1o ix mos-
HOTO 3a0€3MeYeHHS.

Tupo nskyeMo 3a HayKOBY Ta OpraHizarliiiHy min-
TPUMKY AKaJeMil0 TEXHOJIOTIYHUX HayK Ykpainu, Ogi-
uirine IpencraBaunrBo B Ykpaini MixHapoaHoro IH-
¢dopmariitnoro HoGeniechkoro llentpy, bnaromiitanii
¢doun «Bonontepu cBiTy», TOB «CokonoBcbkuii — ®op-
TyHay», JIHIMPOBCHKUN MEAWMYHUMN IHCTHTYT TPAIMIIIHHOT
Ta HETPATUIIIHHOT METUIIMHHY, 3aMOPI3bKHUHA IepyKaBHUHA
MeInYHMIA yHiBepcuTeT, (axiBiiB HamionaneHoro dap-
MAaIIeBTHYHOTO YHiBepcuTeTy (M. XapkiB) 3a HaJaHi
KOHCYJbTAIIi.
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ANATOMICAL FEATURES OF TREATMENT OF LIMB SPASTICS

Actuality. Spasticity is a stroke complication that worsens the patients’ quality of life. Understanding the anatomical structures
involved in this condition is a necessary condition for successful treatment with minimal risk of complications.

Purpose of research. Determination of anatomical structures involved in spasticity, development of a teaching method for botox
injections using cadaveric material.

Material and methods. Search for information in modern literary sources, its analysis, comparison and generalization. Methods of
preparation of cadaveric material with access to the superficial and deep layers of muscles.

Research results. One of the most common complications after a stroke is limb spasticity, which occurs as a result of a violation
of the inhibitory effect on motoneurons, as a result of damage of certain structures of the brain and, as a result, constant contraction
of certain muscles of the upper or lower limb. The need for a clear understanding of the structures involved in the development of
spasticity is dictated by the danger (or lack of effect) of treatment in the absence of such data.

There are several typical positions associated with the anatomical features of the involved structures in spastic limbs. In this
article, we look at five typical upper extremity positions that involve the muscles of the shoulder, forearm, wrist and chest, and three
positions that only involve the fingers. In the article, we describe six typical positions. When considering pathological conditions, we
paid attention to the involved muscles and their innervation with blood supply, because understanding the role of the muscles plays
a primary role in the treatment of these conditions, and the use of invasive techniques without proper knowledge or skills can cause
damage to the neurovascular bundles.

One of the most promising methods of treating limb spasticity is the usage of botox, which requires a clear understanding of the
involved structures. Performing botox injection manipulations without proper preparation can cause serious consequences, such as
thrombosis, damage to neurovascular bundles, etc., and also be the reason for the lack of effect from the treatment. To train the skills
of performing this manipulation, the Department of Human Anatomy of Kharkiv National Medical University developed a method of
teaching botox injection using cadaver material, which is described in the article. In addition, artificial simulation materials can be
used for the same purpose, and the procedure can be carried out under the control of imaging methods, such as ultrasound, which is
especially important in the presence of individual anatomical variability. Understanding the structures involved in the development of
spasticity is also necessary for the work of rehabilitation specialists.

Conclusion. Spasticity is a frequent complication after a stroke, which causes certain difficulties in patients and worsens their
quality of life. There are several typical conditions of spasticity in the upper and lower limbs. One of the most promising methods of
treatment is the use of botox for muscle relaxation. The use of this method is possible only in the case of a clear understanding of the
structures involved in spasticity, otherwise the treatment will not bring the necessary result or lead to serious complications. At the
Department of Human Anatomy of the Kharkiv National Medical University, a method of training this manipulation using cadaver
material was developed.

Key words: spasticity, stroke, pathology of the upper limb, pathology of the lower limb, muscles, usage of botox.
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AHATOMIYHI OCOBJUBOCTIJIIKYBAHHA CITACTHKH KIHIIBOK

Axmyansuicme. Cnacmuunicms € YCKAAOHEHHAM THCYIbIY, SKe NO2IpuLye AKicmb Jcumms nayicumie. Po3yMiHHA anamomiyHux
CIMPYKMYD, 3a1y4eHUx 00 Yb02o CIMAaHY, € HEOOXIOHOI YMOBOK YCNIUHO20 TIKVEAHHS 3 MIHIMATbHUM PUSUKOM YCKIAAOHEHD.

Mema oocnidscenns. Busnauenns anamomivnux cmpykmyp, wo 6epyme yuacms y CHACMUYHOCMI, pO3POOKA MemOOUKYU HAGUAHHS
iH exyit Gomoxca 3 GUKOPUCMAHHAM MPYRHO20 Mamepiay.

Mamepianu i memoou. Ilowyk inghopmayii 6 cyuacuux aimepamypHux oxcepenax, ii ananis, NOPiGHAHHA ma y3aeanivHeHHs. Memo-
Ou nNi020MOBKU MPYNHO20 MAMEPIALY 3 O0CHYNOM 00 NOBEPXHEBUX I 2NUOOKUX Wapie M 5316.

Pesynomamu 0ocniosceny. OOHUM (3 HAUNOWUPEHIWUX YCKIAOHEHb NICAs [HCYIbMY € CHACMUYHICIb KIHYIBOK, KA 6UHUKAE
BHACNIOOK NOPYULEHHS 2ATIbMIBHO20 8NIUEY HA MOMOHEUPOHU, BHACTIOOK NOUKOONCEHHS. OKPEMUX CIPYKIMYP 20108HO20 MO3KY I, 5K
HACIOOK, NOCMIUH020 CKOPOUEHHSI OKPEeMUX M 51318 6ePXHbOI ab0 HUXNCHbOI Kinyieku. HeoOXionicme uimko2o po3yMinHs CIpyKmyp,
sKI Oepymb yuacms y po3eumKy CRACMUYHOCMI, NPOOUKMOo8ana Hebesnekoro (abo iocymuicmio egpexmy) niKysanHus 3a 6i0cymHocmi
MAaKux OaHux.

Icnye Kinbka munogux nonodCeHb, NOG A3AHUX 3 AHAMOMIYHUMU OCOONUBOCMAMU 3ALYHEHUX CIPYKIYD Y CRACMUYHUX KIHYIBKAX.
Y yii cmammi mu pozensioaemo n’sime munogux noi0JCceHb 6ePXHIX KiHYIBOK, AKI 3ay4aroms M a3u nieud, nepeOntiuis, Kucmi ma epy-
Oell, i mpu NOJONCEHHS, AKI 3aTyYarmy auwe naivyi. ¥ cmammi mu onucyemo wicmes munosux nosuyiil. [lpu posensadi namonociunux
CMAanié Mu 36epmanu yeazy Ha 3a0IsHI M 513U Ma ix iHHEP8ayiro 3 KPOGONOCMAYAHHAM, OCKLIbKU PO3YMIHHS PO M 51318 gidiepae nep-
wouepeosy ponv y JKYBAHHI Yux CMAMis, a GUKOPUCIANHS IHBAZUBHUX MEMOOUK 0e3 HANENHCHUX 3HAHb YU HABUUOK MOJice NPU36ecmu
00 NOWKOONHCEHHS CYOUHHO-HEPBOBUX NYUKIE.

OO0Hum i3 HAUOIIbLWE NEPCREKMUBHUX MEMOOI8 NIKYSAHHS CNACMUYHOCMI KIHYIBOK € 3aCMOCy8anHs BOMOKCA, WO GUMALAE YIMKO20
PO3YMIHHS 3AIyYeHUX CmpyKmyp. Bukonanus maninynayiil 3 in ’exyicio 6omoxca 6e3 HaneicHoi nio2omoeKu Modice CHPULUHUMU CEPUO3HT
HacnioKu, maxi Ak mpomoo3, NOWKOONMCEHHSL CYOUHHO-HEPBOBUX NYYKIE MO0, a MAKOXC OYmMu NPUYUHOI0 8i0CYMHOCMI ehekmy 810 TiK)-
6amHsi. /[N mpeHy8anHs HABUUOK GUKOHAHHSL OAHOT MaHINyIAYil Ha Kageopi anamomii 1r00uHu XapKiecbKo20 HAYIOHANbHO20 MEOUUHO20
VHIgepcumenty po3pooieHo MemoOUuKy HAGYAHHS 86e0€HHIO OOMOKCA 3 BUKOPUCAHHIM MPYNHO20 MAmMepiay, KA ONUCAHA 8 CIAmmi.
Kpim moeo, ona yiei s memu MOXHCHA BUKOPUCIOBYBAMU WIMYYUHT CUMYIAYIIHI Mamepianu, a npoyedypy MOXCHA NPOBOOUMU Ni0 KOHMp-
onem Memooie izyanizayii, maxKux K YIbmpazeykK, Wo 0CoOIUE0 8aANCIUBO 3A HASAGHOCMI IHOUBIOYAIbHOT AHAMOMIUHOI 8apiabenbHOCM.
Pozyminus cmpykmyp, saKi 6epyms yuacms y po3eumiy CHACHMu4HOCHI, MAKOXC HeOOXIOHO 015t pobomu peabinimonozie.

Bucnosok. Cnacmuunicms — yacme yCKAaOHeHHs NICA IHCYIbMY, AKe GUKIUKAE Ne8Hi mpyOHOWi y nayieHmis i no2ipuiye axkicmo
ixXHb020 orcummsi. IcHy€e OeKinbKka Munogux CmaHie CRACMUYHOCIE 8EPXHIX [ HUNCHIX KiHYigok. OOHUM i3 HAUOLIbUL NePCREKMUBHUX Me-
Mo0i8 NIKYBAHHS € GUKOPUCAKHS OOMOKCA 0I5l PO3CAAONeHHS M '51318. 3aCmOCy8anHA Yb020 MemMOOy MONCIUBE TUUE 3d YMOBU YIMKO20
DO3VMIHHA CIMPYKMYP, AKI 6epymb yuacmy y CHACMUYHOCTI, THAKWe TiKY8aHHA He npuHece HeobXiOHo20 pe3yibmany abo npusgeoe 00
cepiiosHux yckaaonenv. Ha kaghedpi anamomii moounu Xapkiecvko2o HAYioHATbHO20 MEOUYHO20 YHIGepcumemy po3pobieHo Memoou-
KV HABYAHHSL Yill MAHINYAAYIT HA MPYNHOMY Mamepiai.

Knrwuoei cnosa: cnacmuunicms, iHcyibm, NAmono2is 6epxHvoi KiHYiéKuU, NAMON02ia HUXCHbOI KIHYIBKU, M A3, BUKOPUCTAHHS
bomoxcy.

Actuality. One of the most frequent complications
of a stroke is spasticity of the upper or lower limbs. This
problem creates significant discomfort for patients and
can significantly affect their quality of life. The study of
anatomical structures involved in the formation of spas-
ticity is a necessary condition for successful treatment
with minimization of the likelihood of developing com-
plications.

Purpose of research. Establishing the muscles in-
volved in the formation of spasticity states, as well as
neurovascular bundles, which are related to the blood
supply and innervation of these muscles, and the devel-
opment of a training technique for botox injection using
cadaver material.

®diroTtepanis. Yaconuc

Material and methods. Search for information in
modern literary sources, its analysis, comparison and
generalization. The main methods of cadaver prepara-
tion with access to the superficial and deep muscles of
the limbs.

Research results. A stroke is a serious acute pathol-
ogy, which is accompanied by damage of various parts
of the brain. One of the complications of a stroke is
spasticity of the limbs, which is manifested by constant
muscle tension, as a result of which the limb acquires
a permanent unnatural position. This severe complica-
tion occurs in 25%-43% of cases (American Stroke As-
sociation, 2022, Spasticity). Pathological position and
constant tension leads to discomfort, pain and certain
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limitation of limb movements for the patient. Spasticity
is caused by the absence or reduction of the inhibitory
effect on the motoneurons of the corresponding nerves,
and, as a result, hypertonus with increased activity of
tendon reflexes. Inhibition, in its turn, is caused by dam-
age to the motor centers of the nervous system as a result
of a hemorrhagic or ischemic stroke. CNS damage can
be localized in some parts of the terminal and midbrain:
substantia nigra, reticular formation, basal nuclei and
other structures, which will lead to impaired motor neu-
ron inhibition and, as a result, spasticity. The need for
a clear understanding and identification of the foci of
damage to the structures of the nervous system is dictat-
ed by the development of methods of treating spasticity
and the danger that may arise iatrogenically if treatment
is provided without adequate anatomical and clinical
knowledge and appropriate practice of manipulations on
cadaveric or simulated material.

There are several so-called pathological conditions
of the upper limb, which are usually found in people
with spasticity. All of them differ in the type of work
performed in three joints: shoulder (art. humeri), elbow
(art. cubiti) and radiocarpal (art. radiocarpalis).

The first pathological condition is characterized by
a static position in the shoulder joint, flexion in the el-
bow joint (contraction of m. brachialis, m. biceps bra-
chii et m. brachioradialis) and flexion in the wrist joint
(contraction of m. flexor carpi ulnaris et m. flexor carpi
radialis). Innervation: n. musculocutaneus, n. radialis,
n. ulnaris, n. medianus. Arteries: a. radialis recurrens, a.
brachialis, a. radialis, a. ulnaris, aa. collaterales ulnares.

The second pathological condition is characterized
by adduction (excessive) in the shoulder joint (contrac-
tion of m. pectoralis major and m. teres major), flexion in
the elbow joint (contraction of m. brachialis, m. biceps
brachii and m. brachioradialis) and extension in the wrist
joint (contraction of m. extensor digitorum, m. exten-
sor carpi radialis et m. extensor carpi ulnaris). Innerva-
tion: n. pectoralis medialis et lateralis, n. subscapularis,
n. musculocutaneus, n. radialis, n. ulnaris. Arteries: a.
thoracoacromialis, a. thoracica lateralis, a. thoracica su-
perior, a. subscapularis, a. radialis recurrens, a. brachia-
lis, a. radialis, a. tarsea latiralis, r. perforans a. peroneae,
aa. collaterales ulnares, a. ulnaris, a. interossea posterior.

The third pathological condition is characterized by
adduction (excessive) in the shoulder joint (contraction
of m. pectoralis major and m. teres major), flexion in the
elbow joint (contraction of m. brachialis, m. biceps bra-
chii and m. brachioradialis) and a neutral position in the
wrist joint (balance of work of m. extensor digitorum,
m. extensor carpi radialis, m. extensor carpi ulnaris, m.
flexor carpi ulnaris et m. flexor carpi radialis). Innerva-
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tion: n. pectoralis medialis et lateralis, n. subscapularis,
n. musculocutaneus, n. radialis, n. ulnaris, n. medianus.
Arteries: a. thoracoacromialis, a. thoracica lateralis, a.
thoracica superior, a. subscapularis, a. radialis recurrens,
a. brachialis, a. radialis, a. tarsea latiralis, r. perforans a.
peroneae, aa. collaterales ulnares, a. ulnaris, a. interos-
sea posterior.

The fourth pathological condition is characterized by
adduction (excessive) in the shoulder joint (contraction
of m. pectoralis major et m. teres major), flexion in the
elbow joint (contraction of m. brachialis, m. biceps bra-
chii et m. brachioradialis) and flexion in the wrist joint
(contraction of m. flexor carpi ulnaris et m. flexor carpi
radialis) simultaneously with pronation of the forearm
(contraction of m. pronator teres). Innervation: n. pec-
toralis medialis et lateralis, n. subscapularis, n. muscu-
locutaneus, n. radialis, n. ulnaris, n.medianus. Arteries:
a. thoracoacromialis, a. thoracica lateralis, a. thoracica
superior, a. subscapularis, a. radialis recurrens, a. brachi-
alis, a. radialis, aa. collaterales ulnares, a. ulnaris.

The fifth pathological condition is characterized by
retroversion in the shoulder joint (contraction of m. pec-
toralis major, m. latissimus dorsi et m. teres major), ex-
tension in the elbow joint (contraction of m. triceps bra-
chii) and flexion in the wrist joint (shortening m. flexor
carpi ulnaris et m. flexor carpi radialis). Innervation: n.
pectoralis medialis et lateralis, n. thoracodorsalis, n. sub-
scapularis, n. radialis, n. medianus, n. ulnaris. Arteries:
a. thoracoacromialis, a. thoracica lateralis, a. thoracica
superior, a. transversa colli, a. subscapularis, aa. inter-
costales inferiors, a. brachialis, aa. collaterales ulnares,
a. ulnaris, a. radialis.

Special attention should be paid to conditions of
spasticity in which only fingers are involved.

The first pathological condition is characterized by
flexion of all fingers (contraction of m. flexor digito-
rum superficialis, m. flexor digitorum profundus, mm.
interossei et lumbricales). Innervation: n. medianus, n.
ulnaris. Arteries: a. radialis, a. ulnaris, arcus palmaris
profundus, arcus palmaris profundus.

The second pathological condition, or the so-called
“claw hand” is characterized by extension of the joints
of the proximal phalanges (contraction of m. extensor
digitorum, m. extensor indicis et m. extensor digiti min-
imi) and flexion of the joints of the middle and distal
phalanges (contraction of m. flexor digiti superficialis et
m. flexor digiti profundus). Innervation: n. radialis, n.
medianus, n. ulnaris. Arteries: a. interossea posterior, a.
radialis, a. ulnaris.

The third pathological condition, or the so-called “in-
trinsic lumbrical hand” is characterized by flexion of the
joints of the proximal and middle phalanges and a certain
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abduction of the little finger (contraction of m. flexor dig-
iti superficialis, m. flexor digiti profundus, mm. interos-
sei, mm. lumbricales and m. abductor digiti minimi) and
extension of the joints of the distal phalanges (contrac-
tion of m. extensor digitorum, m. extensor indicis et m.
extensor digiti minimi). Innervation: n. ulnaris, n. medi-
anus, n. radialis. Arteries: a. ulnaris, a. radialis, arcus pal-
maris profundus et superficialis, a. interossea posterior.

Some of typical spastic conditions also occur on the
lower limb.

The first pathological condition is characterized by
excessive adduction in the femoral joint (art. coxae)
(contraction of m. adductor magnus, m. adductor lon-
gus et m. adductor brevis). Innervation: rr. posterior et
anterior nervi obturatorii, r. nervi ischiadici. Arteries: a.
obturatoria, aa. perforantes, a. pubenda externa, a. pro-
funda femoris.

The second pathological condition is characterized
by simultaneous flexion in the femoral (art. coxae)
(contraction of m. psoas major et m. iliacus) and knee
joints (art. genus) (m. gracilis, m. semitendinosus, m.
semimembranosus et m. biceps femoris). Innervation:
rr. musculares plexus lumbalis, r. anterior nervi obtura-
torii, rr. musculares nervi ischiadici, n. tibialis, n. pero-
neus communis. Arteries: a. iliolumbalis, a. circumflexa
ilium profunda, a. circumflexa femoris medialis, a. pu-
benda externa, a. obturatoria, a. profunda femoris, aa.
perforantes, a. poplitea.

The third pathological condition is characterized
by constant extension in the knee joint (art. genus) (m.
quadriceps femoris). Innervation: n. femoralis. Arteries:
a. circumflexa femoris lateralis, a. profunda femoris, a.
femoralis.

The fourth pathological condition is characterized by
flexion of the foot in the talocrural joint (art. talocrura-
lis) (contraction of m. gastrocnemicus, m. soleus et m.
tibialis posterior) and simultaneous pronation of the foot
in the same joint (same muscles). Innervation: n. tibialis.
Arteries: aa. surales, a. tibialis posterior.

The fifth pathological condition is characterized by
bending of all toes (contraction of m. flexor hallucis lon-
gus et m. flexor digitorum longus). Innervation: n. tibia-
lis. Arteries: a. tibialis posterior.

The sixth pathological condition is characterized by
constant excessive extension of the big toe (contraction
of m. extensor hallucis longus). Innervation: n. peroneus
profundus. Arteries: a. tibialis anterior.

Currently, research is being conducted on the treat-
ment and rehabilitation of patients with spasticity. One
of the most promising developments is considered to be
the usage of botulinum toxin, an expensive and relative-
ly dangerous drug used to treat hypertonicity in muscles.
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Understanding the localization of spasmodic muscles is
a necessary condition for successful treatment with this
method (Dr Stephen Rashford, 2018, pp. 23-24).

In addition, in order to prevent damage to vascular
and nerve bundles, it is necessary to clearly understand
and accurately know their anatomical and topographical
position relative to the spasted muscles. The need to un-
derstand the injection points depending on age, gender
and individual anatomical variability is dictated by the
dangerous consequences of drug administration (Che-
rukupalli C., 2007, pp. 572-574; Patnaik V., 2001, pp.
166—-169). When injected into blood vessels, the botu-
linum toxin can lead to thrombosis (HIGHLIGHTS OF
PRESCRIBING INFORMATION FOR BOTOX, 2021,
Instructions for Safe Use). Doctors who will perform the
relevant manipulations must know the specifics of the
location of the vascular and nerve bundles on the spasc-
tic limb, as well as practice appropriate training.

A method of simulation training on cadaver material
was developed in order to practice botox injection skills by
neuropathologists at the Department of Human Anatomy
of KhNMU. For this, preparations of the upper and lower
limbs of a middle-aged male and female person were spe-
cially prepared, were taken from the educational material
funds of the Department of Human Anatomy, which were
stored for a long time in a 5% formalin solution.

To improve the elasticity of the skin and muscles, the
preparations were first placed in a 5% ammonia solution
for 10 days, after that they were transferred to a glycerin
solution for 10 days. After achieving the necessary elas-
ticity of the skin and muscles, similar to that of alive, a
layer-by-layer preparation of the skin and subcutaneous
fascia with fiber was carried out. During dissection, the
recommended incision lines from the dissection manuals
were followed, taking into account access to the surfaces
of the muscle layer when skin flaps were turned away.

The skin flaps remained unseparated from the limbs
along a thin strip on the upper limb along the back sur-
face of the shoulder and forearm, and on the lower limb
laterally on the thigh and anteriorly on the lower leg.
Thus, the prepared preparation made it possible to simu-
late an injection at the points of its injections with subse-
quent control of the injection. Preparations of the upper
and lower extremities were prepared separately, with
vessels and nerves prepared in detail and preservation
of topographic formations in which the vascular-nerve
bundles are located. Manipulation on the natural training
preparation was carried out as follows.

An imitative substance — glycerin tinted green — was
injected, after which flaps of skin were opened and the
accuracy of injection into a specific point on the mus-
cle was checked. When the skin flap was turned away,

Ne 4, 2022 65 ==




MeguumHa

it was immediately possible to see the injection site on
the surface of the muscles. To date, there is already a
wide variety of simulated synthetic preparations of both
whole bodies and their parts, which can also be used to
practice the treatment of spasticity by the intramuscular
injection of botulinum toxin.

It may also be advisable to perform this manipula-
tion under ultrasound control, especially considering
individual anatomical variability. The optimal place for
injections is the end plates of nerves deep in the muscle
mass. However, botulinum toxin diffuses quite well into
the surrounding tissue, which does not require manda-
tory fulfillment of this condition. For muscles that have
several structures separated from each other (such as m.
quadriceps femoris), it is necessary to make an injection
in each of the parts.

Also, information about the muscles involved in
spasticity is important for the work of rehabilitation spe-
cialists.

Conclusion. Spasticity is a frequent complication of
a stroke, which significantly reduces the patient’s quality
of life. The development of this condition is associated
with the termination of the inhibitory effect on motoneu-
rons. According to the anatomical structures involved in
the development of spasticity, several typical conditions
on the upper and lower limbs are distinguished. One of
the most promising methods of treating spasticity is the
use of botox to relax the muscles. Effective perfoming
of botox injections is possible only if the involved struc-
tures are clearly understood. Otherwise, the treatment
may not bring the desired result or even cause serious
complications. At the Department of Human Anatomy
of KhNMU, a method of teaching this manipulation was
developed using cadaveric material, which was prepared
in advance in such a way as to have access to the super-
ficial and deep layers of muscles, but at the same time
to be able to cover these layers with skin flaps, imitating
real conditions.
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OCOBJIMBOCTI ®I3UYHOI PEABLIITAIII XBOPUX 3 KOTHITUBHUMHU
TA EMOLINHO-A®EKTUBHUMMU MOPYIIEHHSIMHA
HA ®OHI XPOHIYHOI IIIEMIi MO3KY II CTAIII

Axmyanvnicme. 3a npoenozamu BOO3, 0o 2030 poky cmepmuicmo 6i0 cyOUHHUX 3aX60piogans cmanogumume 23,3 Minviiona ocio,
a ye 0,3% nacenenns Ykpainu. 3naunuii 06csie y cmpykmypi cepyeso-cyOuHHUX 3aX80PH6AHb 3aUMAE YepeOPOsacKyIspHA NAMOA02is,
OLnbULY YACMUHY AKOT CIMAHO8UMb XpOHIUHa iwemis Mo3Ky (XIM), wo 3ymoéntoe ocobnugy ygazy 0o yici namonoeii ma HeoOXioHicms
600CKOHALEHHS MEMOOUYHUX NIOX00I8 i npocpam Qizuunoi peabinimayii maxKoeo KOHMUH2EHMY X6OPUX 3 AKYEHMOM HA Opy2iil cmaodii
3AXB0PIOGAHHS, 3 NPUBOJY 5IKOI X60OPI Haliyacmiule 36epmaromvcsi 00 aikaps ma @izuuna peabinimayis 6 AKill 3HAYHO eheKMUBHIUA
HidiC Y paszi mpemwvoi cmadii. Buxooauu 3 yvboeo, kopexyia npoepam Qizuunoi peabirimayii X60pux XpoHIYHOIO IUEMIEI0 MO3KY € aKmy-
ANbHUM 3A80AHHAM CYUACHOI peabinimonozii, wjo 00IpyHmMo8ye OOYLIbHICMb GUOPAHO20 HANPSIMY OO0CTIONCEHH .

Mema 0ocrioxncennn — sU3HAYUMU 6NAUE YOOCKOHANEHOT npozpamu Qizuunol peabinimayii Ha KOSHIMUGHT Ma eMOYitHO-ageKmue-
Hi NOPYULEHHSL Y X60PUX 3 XPOHIUHOIO iuwiemiero Mo3Ky Il cmadii.

Mamepianu ma memoou. /[ocniodicenns npogoounu Ha 6asi nepuioco He8poLociuHo2o (cmayionapy) 6i00iieHHs KOMYHATbHO2O
3aknady «/Juinponemposcvka micvra aikaphsa Ne 5» Juinponemposcokoi obnacuoi paou. ITio cnocmepesicennsam nepebysanu 57 xeopux
3 Il cmadiero xponiunoi iwemii mo3sxy. Yci xéopi O6yau po3nodineni Ha 06i epynu: 0cHO8HY — 36 ocib ma konmponsHy — 21 ocoba. Obcme-
JHCEHHSL XBOPUX NPOBOOUNU NIO KOHMpOTeM NiKaps-Hesponoza. I1i0 uac nepeunnozo 00CaiodceHHs KoZHImueHoi npoOyKmusHocmi ma
eMOYIiHO-AgeKMUBHUX NOPyuLeHb OYIu GUKOPUCIAHT AHANT3 | Y3a2anbHeHHs HAYKOB0-MemOoOuy ol iimepamypu ma inmeprem-odicepei
3a HANPAMOM OOCTIOJICEHH, HeUpONCUXoNo2iuHe mecmysants (wxana menmanvrozo cmamycy MMSE, wixana denpecii bexa, wikana
mpusoxcnocmi Cninbepea-Xanina) ma memoou Mamemamuinoi Cmamucmuku.

Pezynomamu oocnidycennn. Yoockonaneny asmopamu npoepamy @izuunoi peabinimayii xeopux 3 XIM Oyno sukopucmano 6 oc-
HOBHIl epyni nayicumie, peabinimayis Xeopux KOHMPOIbHOI epynu 8i00Y8ANACH 30 3A2ATbHONPULIHAMON CINAHOAPMHOI0 NPOZPAMOIO.
Iicna kypcy peabinimayii nO3UmMueHa OUHAMIKA KOSHIMUBHOI NPOOYKMUBHOCMI Ma CYOUHHOI OeMeHYil Cnocmepieanacs 3a 6cima no-
xaznuxamu wikanu MMSE sk 6 ocrogHill, max i 8 KOHMPONLHIl 2PYynax, npu Ybomy GIpo2ionumu yi 3minu Oyau a1uuie 8 OCHOGHIl epyni.
V ounamiyi nokaznux mpusosicnux npossis, 3a wikanoio Cninbepea-Xawina, y nayicumie ocHo8HOI epynu 0ocmosipro 3uuzugca. Ha
GIOMIHY 6i0 KOHMPOIbHOL, ¥ NAYIEHMI6 OCHOBHOI 2pynu piouie PecCcmpysascs 6UCOKULL Ma CEPeOHill PideHb MPUBONCHOCHI, Npome
«HU3bKUIL pigenby mas mendenyiio 0o niosuwjenns na 55,5% (p<0,01), 3a paxynox 3uudicennss 080x nonepeouix pisuis. JJocmogipni
NO3UMUBHT 3MIHU NICIA 3ACMOCY8AHHA YOOCKOHALEHOT NPO2pamu CHOCMepIi2anucs i 8 3HUdNCeHHI pieHie cumyayiliiHoi ma ocobucmicHoi
mpugodchocmi. 3a wikanoio bexa y xeopux ocnoenoi epynu 0ocmogipo smenwunucy npossu sasckoi denpecii na 80,0% (p<0,01),
supadicenoi oenpecii na 28,6% i cyboenpecii na 18,7%, y konmponwnii auwe na 66,7% (p>0,05), na 25,0% i 20,0% esionosiono.
B ocnosniii epyni y ounamiyi na 55,5% (p<0,01) 36inewunace Kinbkicme X60pux, y AKux 6yau 8i0CymHi 0enpecushi CUMnmomu, y Kom-
mponvhiti — 50,0% (p>0,05).

Bucnoeku. Ilposedeni 6 ounamiyi 0ocniodxicents 006enu BUCOKY eheKmusHicms YOOCKOHANeHOI npoepamu @izuynoi peabinimayii
X60pUX OCHOGHOI 2pynu 3i CIMOpPOHU NCUXOEMOYILIH020 CMAHy Ma KOSHIMUGHOI NPOOYKMUBHOCMI NOPIGHAHO 3 KOHMPONbHOIO 2PYNOIO,
Wo 00IPYHMOBYE PEKOMEHOAYIT 05t NOOAILULO20 BNPOBAOICEHHSL IT Y NPAKMUKY.

Knrouogi cnoea: xponiuna iwemis MO3KYy, KOCHIMUBHI Ma eMOYIIHO-apeKmueHi nopyuients, isuuna peabinimayis, 6mopuHHa
npoghinakmuxa.
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PECULIARITIES OF PHYSICAL REHABILITATION OF PATIENTS
WITH COGNITIVE AND EMOTIONAL-AFFECTIVE DISORDERS
AGAINST THE BACKGROUND OF CHRONIC CEREBRAL ISCHEMIA OF THE II STAGE

Actuality. According to WHO forecasts, by 2030, mortality from vascular diseases will amount to 23.3 million people, which is
0.3% of the population of Ukraine. A significant volume in the structure of cardiovascular diseases is occupied by cerebrovascular
pathology, most of which is chronic cerebral ischemia (CCI), which causes special attention to this pathology and the need to improve
methodological approaches and programs of physical rehabilitation of this contingent of patients with an emphasis on the second stage
of the disease, with about which patients most often consult a doctor and physical rehabilitation in which is much more effective than in
the third stage. Based on this, the correction of physical rehabilitation programs for patients with chronic brain ischemia is an urgent
task of modern rehabilitation, which justifies the feasibility of the chosen direction of research.

The aim of the article is to explore determine the effect of an improved physical rehabilitation program on cognitive and emotional-
affective disorders in patients with chronic brain ischemia of the I stage.

Materials and methods. The study was conducted on the basis of the first neurological (inpatient) department of the Communal
Institution “Dnipropetrovsk City Hospital No. 5" of Dnipropetrovsk Regional Council. 57 patients with stage Il chronic brain ischemia
were under observation. All patients were divided into two groups: the main group — 36 people and the control group — 21 people. The
patients were examined under the supervision of a neurologist. In the primary study of cognitive productivity and emotional-affective
disorders, analysis and generalization of scientific and methodological literature and Internet sources were used according to the
research direction; neuropsychological testing (MMSE mental status scale, Beck depression scale, Spielberg-Hanin anxiety scale) and
mathematical statistics methods.

Results and discussion. The program of physical rehabilitation of patients with CCI improved by the authors was used in the
main group of patients, rehabilitation of patients in the control group took place according to a generally accepted standard program.
After the rehabilitation course, positive dynamics of cognitive performance and vascular dementia were observed for all indicators
of the MMSE scale, both in the main and in the control group, while these changes were probable only in the main group. In terms of
dynamics, the index of anxiety manifestations according to the Spielberg-Hanin scale in the patients of the main group significantly
decreased. Unlike the control group, high and medium levels of anxiety were less often registered in patients of the main group,
however, the “low level” had a tendency to increase by 55.5% (p<0,01), due to the decrease of the two previous levels. Significant
positive changes afier the application of the improved program were also observed in reduced levels of situational and personal
anxiety. According to the Beck scale, the symptoms of severe depression in the patients of the main group significantly decreased by
80.0% (p<0.01), severe depression by 28.6%, and subdepression by 18.7%, while in the control group only by 66.7% (p>0.05), by
25.0% and 20.0%, respectively. In the main group, the number of patients without depressive symptoms increased by 55.5% (p<0.01),
in the control group — by 50.0% (p>0.05).

Conclusions. The research conducted in the dynamics proved the high effectiveness of the improved physical rehabilitation
program of patients of the main group in terms of psycho-emotional state and cognitive productivity, compared to the control group,
which justifies the recommendations for its further implementation in practice.

Key words: chronic brain ischemia, cognitive and emotional-affective disorders, physical rehabilitation, secondary prevention.

Beryn CTI Ta CMEPTHOCTI SK B YKpaiHi, TaK 1 B YChOMY CBITI,
CynuHHI 3aXBOPIOBaHHS HEPBOBOI CHCTEMHM € OfHI- OUIBIIYy YacTHHY 3 SKHMX 3aiiMaloTh IiepeOpoBacKyIsIp-
€10 3 MPOBIIHUX NPHYNH CTIHKOi BTPATH Ipale3laTHO- Hi 3aXBOPIOBAHHS, 3yMOBJICHI B OCHOBHOMY ITOBUIBHO
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nporpecyounMu  (opMaMH XpOHIYHOI imemii MO3Ky
(Suslina, Geraskina, Fonyakin, & Sharymova, 2005;
Burchyns’kyy, 2022).

XpoHiYyHa imeMis MO3KY — 1€ CHHIPOM Mporpecy-
I040T0 0araToBOTHHIIEBOTO ab0 AM(Y3HOTO ypakeHHS
TOJIOBHOTO MO3KY, IO KJIIHIYHO BHSBISETHCS HEBPOJIO-
TYHIMH, HEHPOIICHUXONOTIYHUMH Ta/ab0 IMCHXIYHUMH
MOPYIICHHSAMH, 3YMOBJICHHUMH XPOHIYHOIO CYIHHHOIO
MO3KOBOKO HEIOCTATHICTIO Ta/a00 MOBTOPHUMH eTi30/a-
MU TOCTPUX HOPYIIECHb MO3KOBOTO KPOBOOOITY.

VY mixHaponHii kiaacudikanii xBopod 10-ro mepe-
msiny (MKB-10) xponiuHa irreMis MO3KYy BiZTOBina€e
TakuM pyopukam: 167.3 — mporpecyroda cynuHHa Jiek-
koeHedanonaris (xBopoba binceanrepa); 167.4 — ri-
nepTeH3uBHa eHledanonarisa ta 167.8 — imemis MO3Ky
(xpoHiuHa). Bu3HaHMMH €TIONOTIYHUMH (HaKTOpPaMH,
HaBEJICHUMH B JIITEpaTypi, € aTePOCKIEPO3, apTepiaibHa
rinepTeHsis, BeHO3Ha liepedpanbHa TUCHYHKIlSA, ypa-
YKEHHS CYJIMH Pi3HOT eTi0NOT1i, CHCTEMHI TeMOJMHaMIYHI
MOPYIICHHS, HaJMipHA Bara TOLIO.

3aneXHo BiJ KIIHIYHUX HPOSIBIB PO3PI3HAIOTH TPU
ctaqii XpoHiyHOT imeMii MO3Ky: I KoMIeHcoBaHa —
CIIOCTEpIraloThCSl TOMOBHI 00Mi, BiAYYTTA TSKKOCTI
B TOJIOBI, 3aIIAMOPOYCHHS, MOPYIIECHHS CHY, 3HUKCH-
Hs aMm’sTi Ta yBary; Il cyOkommeHcoBaHa — xapakTte-
PHU3YETHCS aHAJIOTIYHUMH CHMIITOMaMH, ajie OuThImol
IHTEHCUBHOCTI, KpiM TOTO, TPOTPECUBHO HOTipPIIy€ETh-
Cs MaM’ATh, IPHETHYETHCS XUTKICTh MiJl Yac XOIbOH
Ta BUHUKAIOTh TPYAHOII y podeciiHii AISNbHOCTI;
IIl mexomMneHcoBaHa — BU3HAYAETHCS 3MEHILECHHSIM
KUIBKOCT1 MepeNiuyeHnuX BUINE CKapr, II0 TOB’SI3aHO
3 MPOrpecyBaHHSM KOTHITUBHUX IOpPYIIEHb (MOX-
JIUBUI PO3BHUTOK CYAMHHOI JE€MEHIIi1) 1 3HMKEHHSM
KpuTuKH mojo csoro crany (Emery, Gillie, & Smith,
1996; Andriyuk, 2010).

3a crocTepeeHHIMH 0araThboX JOCHIIHUKIB Y Tie-
pebiry XpoHi4HO] imemii MO3Ky TOMiHy€ KOMILJICKC He-
BpPOJIOTIYHMX Ta HEWPOICHUXOJOTIYHUX  PO3JaIiB,
a OCHOBHHM ITPOSIBOM 3aXBOPIOBAHHS € KOTHITHBHA JTUC-
¢GyHKIis (Y XBOPUX 3HIDKYETHCS MaM SITh, 3MCHIIY€Th-
Csl PO3yMOBa Mpale31aTHICTh, CIIOBUTBHIOETCS IIBU/I-
KICTh 3aCBOEHHsS HOBOi iH(opMaIlii, MOTIPIIYIOTHCS
ABTOMaTHU30BaHI HABHYKH JOBIIBHOI AISUIBHOCTI, MPH-
€IHYETHCS JIC30pIE€HTAIliS Y MICIII 1 yaci, BIacHii oco-
OuCTOCTi, Haslai po3BUBA€EThCs AeMeHIia) (Avedisova,
Fayzulayev, & Bugayeva, 2004; Boyko, Chugunov, &
Kamchatnov, 2009; Zakharov, Avedisova, Fayzulayev,
& Bugayeva, 2010).

Bucoka nuToma Bara KOTHITUBHUX PO3JaJiB y pasi
HepeOpOoBacKyISIPHOI ITATONIOTIT BKa3ye Ha HEOOXITHICTD
PO3POOKH HOBHX Ta YJAOCKOHAJCHHS HASBHUX CIPSMO-
BaHUX peaOUTITAI[ITHUX 3aXO0/IiB, IKi MAIOTh BUpIIIaIbHE

®diroTtepanis. Yaconuc

®disuyHa Tepania. EproTepania. Auckycii

3HAYCHHS JUISA TOJIMIICHHS 3I0POB’Sl Ta SKOCTI JKUTTA
TaKoi KaTeropii XBOpHX.

OcraHHIMH poKaMH HamH Oyna 3alpoIlOHOBaHa
nporpama ¢i3n4yHoi peadiiiTamii XiHOK 3 arepocKe-
POTHYHOIO XpoHi4HOK0 imemieto Mo3Ky (Lukovskaya,
& Yermolayeva, 2019). IIpoTe mogaibIi 10CTiKSHHS
MOKa3alnu HEeoOXiTHICTh 3BEPHYTH OCOOJHMBY yBary Ha
XBOpHUX 3 JApyroro cramiero XIM, ski 3HauHO 4YacTimie
HDK y pasi mepiioi ctafii 3aXBOpIOBaHHS 3BEPTAIOTHCS
IO JTiKapsi, Ta e(EeKTHUBHICTh CBOEYACHO MOYATOI KOMII-
JIeKCHOT (i3U9HOT peabimiTallii B HUX 03BOJISE JOCATTH
Habararo OijbIlle MO3UTUBHUX 3MiH, HIK y pa3i TPeThOi
cTamii, a TAKOXK MPHUIUHEHHS IPOTrPEeCyBaHHs 3aXBOPIO-
BaHHS Ta 1HOJI Maie MOBHOTO BiIHOBJICHHS MOpYIIe-
HUX (YHKIIH. Buxoasdm 3 1mporo, KOpeKIis mporpam
¢i3nyHOi peabimiTamii xBopux XIM 3 akieHTOM Ha
JpyTii cTazii 3aXBOPIOBAHHS € aKTyaJbHUM 3aBIAHHIM
Cy4acHO1 peabuTiTONOrIi, 0 OOIPYHTOBYE MONUILHICTD
BHOPAHOTO HAMPSAMY JOCIIIKEHHS.

MeTta nocitigkeHHs] — BU3HAYUTH BIUTUB yIOCKOHA-
NeHoi nporpaMu (i3uvHOi peabiniTaiii Ha KOTHITHBHI
Ta eMOIlIifHO-a(eKTHBHI MOPYIIEHHS Y XBOPHX HA XPO-
HiuHy imemiro Mo3Ky Il cramii.

Marepiaiau Ta MeTOAH TOCTiI3KEHHS

Jocnimkenas npoBoamtM Ha 0a3i MepIIoro HeBpPo-
JoriyHoro (cTamioHapy) BiIIIJICHHS KOMYHAIbLHOTO
3aknmany «JlHimpomeTpoBchka Michka JikapHs Ne 5»
JuinporneTpoBchbkoi obmacHoi pamu. [lim crmoctepe-
XKeHHsAM nepeOyBanu 57 xBopux 3 Il cramiero xpoHid-
HOT imeMii Mo3Ky. Yci XBopi OyJiM po3moaisieHi Ha NBi
rpynu: oCHOBHY — 36 ocib Ta koHTponbHY — 21 ocoba.
OOCTe)XXEHHS XBOPUX MPOBOJIMIM i KOHTPOJIEM JIiKa-
psi-HeBposora. I1ix yac mepBUHHOTO JOCTIAKEHHS KOT-
HITHBHOI TPOJYKTUBHOCTI Ta €MOIIHHO-aeKTUBHUX
MopyIieHb Oyiii BUKOPUCTAHI aHaJli3 Ta y3araJbHEHHS
HAyKOBO-METOAWYHOI JIITEPaTypu Ta IHTEPHET-IKe-
pen 3a HampsMOM AOCIi/DKCHHS;, HEHpPONCUXOJOTiv-
HE TeCTyBaHHS (HOCIIIKEHHS 3arajbHOI KOTHITHBHOI
MPONYKTUBHOCTI Ta CYAMHHOI JEMEHIi XBOPHX BH-
3HaYaJIi 3a jonomororo mkamd MMSE (Mini-mental
State Examination), JenpecuBHI MPOSBH 3a IIKAJIOIO
nenpecii beka BDI (Beck Depression Inventory), pi-
BEHb TPUBOXXHOCTI BH3HAYAIH 32 IIKAIOK TPHUBOXKHO-
cti Cninoepra-Xanina TAI (Test Anxiety Inventory) ta
METOIN MaTeMAaTUYHOT CTATHCTUKH.

Pe3yabTaTn 10C/IiAKeHHS Ta iX 00rOBOpeHHS

Ha ocHoBi aHamizy HayKkoBOi JliTepaTypu Ta iHTep-
HET-DKepel BU3HAYCHO, 10 3 KOTHITHBHUMH MTOPYIICH-
HSMH aCOIIIOIOTECS 3MIHU €MOIIHOI cepu XBOpHUX.
OpHak CIiJ 3a3HAYMTH, IO Cepea eMOIliitHo-adek-
TUBHHUX pO3JIaJiiB OCOONMBE 3HAUCHHS Ma€ JEmpecis,
IO € OCHOBHHM JI€3aaNTYyI0YUM (PaKTOPOM Y Malli€H-
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TiB 3 1epedpoBackymsapHoro marojoriero (Yakhno, &
Zakharov, 2002; Selyuk, Kozachok, & Selyuk, 2021).

[IpoBinHi ¢axiBIi CTBEPIKYIOTH, II0 BHHUKHEHHS
Jierpecii y XBOPUX HAa XPOHIYHY IIEMiF0 MO3KY 3yMOB-
JICHE HacaMIepe. MOPYIICHHAMH TeMOJHHAMIKY BHAC-
JIIOK TIEPBHHHOTO aTePOCKICPOTHIHOTO, CTEHO3YIOUOTO
Ta OKJIIOYIOUOTO MPOLECIB Y MO3KOBHX Ta Marictpalb-
Hux cynuHax i (Koval’ov, & Zolotukhina, 2001).

A.M. BeifH 3i cniBaBTOpaMH IOB’SI3YIOTbh PO3BUTOK
JETIPECUBHUX TPOSBIB 3 HEAOCTATHIM CHHTE30M Ta 3HU-
JKEeHHAM OOMiHy MOHOaMiHIB, HacaMIiepe] HopaapeHa-
JIiHY, CEPOTOHIHY 1 TOMaMiHy y IIEHTpaJIbHINA HEpPBOBIi
cucreMi. Harenep 0CHOBHOIO BBaXXa€ThCsl CEPOTOHIHEP-
riYHa Teopis Jaenpecii, MPOBITHOK MPUYUHOI BUHHK-
HEHHSI K01 BBKAETHCA JEIIIUT CEPOTOHIHY y CHUHAI-
tHuHEX npocTopax (Veyn, 2000). BHacninok imemii Ta
rimokcii po3BUBAIOTHCS €HEPreTH4Hi, MeTabomivHi Ta
BTOPHHHI HEeHpoTpaHCcMITTEpHI po3iamu (Nutt, 2004).

XpoHiuHA i1IeMist TOIOBHOTO MO3KY € HE TiIIbKH NPH-
YHHOI0 PO3BHUTKY HIENpecii, ale i OIHOYAaCHO BIUIUBAE
Ha ii mepeOir 1 mposBu (Smirnova, 2012). liarHocTHY-
HUMU KpuTtepismu XIM BH3HaHI Hacamrepea KIiHIYHi
O3HAaKH YpPaKCHHS TOJIOBHOTO MO3KY: HEBPOJIOTiuHI,
KOTHITHBHI, €MOIliiHO-aeKTHBHI (MiATBEPIKEHI ICH-
XOJIarHOCTUYHUMHU Ta ICHUXOMATOJIOTIYHUMH METO/Ia-
MH) O3HAKH IepeOpOBACKYIIPHOTO 3aXBOPIOBAHHS, IO
BKJIIOYAIOTh (PAKTOPHU PHU3MKY Ta/ab0 IHCTPYMEHTAIBHO
MiATBEPPKeHI O3HAKH YPa)KCHHS MO3KOBUX CYIHH Ta/
a00 PEYOBHHU MO3KY, @ TAKOXK HASBHICTh IPHYUHHO-HA-
CIIIIKOBOTO 3B’SI3KY MK CYIHHHUM YPa)KEHHSIM MO3KY
1 KJI{HIYHOIO KapTHUHOIO, BiJICYTHICTh O3HAK IHIINX 3a-
XBOPIOBaHb, 3MaTHUX MOSCHUTH KIIHIYHY KapTHUHY Iie-
pebiry XxBopoOu.

JIOMiHAaHTHUMU cepell KIIHIYHUX TPOSIBIB XPOHIYHOT
imemii Mo3ky Il cTanii BU3HaHI KOTHITHBHI MOPYIICHHS
(Gorelick, Scuteri, & Black, 2011), sxi ciyxaTh Haii-
BOXITUBINIMM J1aTHOCTUYHUM KPHUTEpieM, 10 Oe3rnoce-
pEemHBO BHU3HAYA€E CTaH 1 TSDKKICTH Mepebiry 3aXBOpIo-
BaHHI.

[1ix yac MepBUHHOT OIIHKK KOTHITUBHHUX MOPYIICHb
y 00cTexxeHnX XBopux 3a mkanoro MMSE Ti un iHmm
MPOSIBY JICMEHIIIT peecTpyBaUCs y OUTBIIOCTI MaIi€H-
TiB (52 ocobu — 91,2%), npu bOMY IUTOMA Bara Ie-
pPENIEeMEHTHUX KOTHITHBHHX IOpPYIIEHb Oyina 3HAYHO
MEHIIIOHO.

VY pa3i BU3HAYECHHs PiBHSI OCOOMCTICHOI Ta CUTYya-
THUBHOI TPHUBOXXHOCTI 3a Imkanoro Crinbepra-XaHiHa
y XBOpHUX IEPEBAXKAIN IMOKA3HUKU CEPEIHBOTO PIBHS
K pEaKTUBHOI, TaK i 0COOMCTICHOT TPUBOXKHOCTI (Bif-
nmoBigHO 59,6% Ta 52,6%), BUCOKHMIA piBEHb TaKMX BH-
JiB TPUBOXKHOCTI peecTpyBaBcs BiAmoBinHO B 29,8%
ta 38,6% BHIIAJKIB, 10 BKA3yBaJIO HA OLTBIN 3HAYHHMA
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BIUIMB 3aXBOPIOBAHHS Ha IICHXOEMOLINHMI CTaH y ma-
mienTiB. Jlume B 11 xBopux Oynu 3adikcoBaHi HU3BKI
PiBHI TPUBOXHOCTI.

Bupasnicte nenpecii (3a mkanorw beka) € opieHTH-
POM 11I0J10 3arajbHOro cTaHy namienta 3 XIM Ta cryre-
Hs TIPOTPECYBaHHS 3aXBOpIOBaHHA. Ha mouarky mocii-
JOKEHHS B OOCTEKCHUX XBOPUX YACTIllIe PEECTPYBAIACh
nernpecis moMipHoi (22 mamientis — 38,6%) Ta cepen-
Hbo1 (8 marienTiB — 14,0%) TSKKOCTI.

Ha mincraBi aHamizy OTpUMaHUX ITiJ 4yac TECTyBaH-
HS JAHUX Ta IHIIAX KIIHIYHUX TOKA3HHKIB, a TaKOX
JIOCBIY TOMEPEHIX AOCTIKEHb HaMH OYyJIO BIOCKO-
HAJICHO KOMIUIEKCHY Hporpamy ¢izudHoi peabimiTamii
(Lukovskaya, & Yermolayeva, 2019) 11t XBOpHuX 3 Xpo-
HiYHOIO imemMiero Mo3Ky Il crazii. YnockoHaneHHs Tpo-
rpamMu OylI0 CIpsSMOBaHE Ha IMOKpAIIECHHS 3arajbHOTO
CTaHy OpTaHi3My, 3MCHIICHHS IIPOSIBIB OCHOBHOTO CY-
JIUHHOTO 3aXBOPIOBAaHHSA, MPOQLIAKTHKY IepeOpaIbHIX
U3reMii, BIZHOBIEHHS KUIBKICHUX 1 AKICHUX ITOKa3HHU-
KiB MO3KOBOTO KPOBOTOKY, HOpPMAUTi3aIlil0 ITOPYIIEHUX
(YHKIIiH TOJIOBHOTO MO3KY, TOKPAIIEHHS IICUX0EMOIIiH-
HOTO CTaHy, (i3WYHOT Ta PO3yMOBOI IMpaie3aaTHOCTI,
0013HaHOCTI OO0 NMPUYHH BUHUKHEHHS Ta MPOTpPecy-
BaHHS TAaKOTO 3aXBOPIOBAHHS Ta Ha ITOJIMIICHHS SKO-
cTi kUTTs 3arajoMm. KopekuiliHi 3MiHU Ta IOTIOBHEHHS
KOMIUIEKCHOT IIporpaMH oo peadimitarii xsopux 3 11
cramietro XIM CTOCYOThCA TEPIIOTO (CTalliOHAPHOTO)
eTany JIKapHSIHOTO Tepioay pealimiTarii, SKUi po3-
MOYMHABCA 3 MEPIIOTO JHS roCHiTamisamii Ta BKIIOYAB
JKKOBHUH, HAMMIBIKKOBUH 1 BUTBHUH PEXXUMH PYyXOBOT
aKTUBHOCTI, HA KOYKHOMY 3 SIKUX TTOCITiZIOBHO BUKOHYBa-
JICST TIEBHI OKPEMi 3aBIaHHS.

Jli>xxxoBUil pe’kKuM, TPUBAJIICTD SIKOTO CTaHOBMIA 13
J00u (3aJIeXHO BiJl (YHKIIOHAJIBLHOTO CTaHy XBOPO-
r0), epeadavae BiTHOCHO aKTHBHY IOBEIIIHKY XBOPOTO
B JIDKKY, CAMOCTIHHE BXHBaHHS DKi 1 CAMOCTIHHMH Tie-
pexijl y MOJIOKEHHSI CUASUN/CTOSYH.

[{poMy peskuMy BIJIOBIIAIM TaKi 3aco0u peabimita-
wii, sik: JikyBanbHa rimHactuka (JII'); Macax Ta iHAuBI-
JlyaJibHi MICUXOJIOTO-Tearoriani 0eciiu.

OcHoBHOWO (opmoro JIDK, sika 3acTOCOBYETHCA
B TaKOMY PYXOBOMY PEXHMi, € JiKyBaJbHa TIMHACTH-
Ka, 3 BUKJIIOYHO 1HIWMBiTyanbHOIO0 (POPMOIO 3aHATH, SIKi
MpoBOAMIIKCE 1 pa3 Ha 100y (BpaHIl), Y BHXITHOMY
MIOJIO’KCHHI JIeKa4H, 3 BUKOPHUCTAHHAM BIIPaB Majoi iH-
TeHCUBHOCTI. TpuBamicTh 3aHATTS cTaHoBMIA 10—15 XB.
BaxBy poib y KOMITIEKCHil mporpami Bixirpasas Jii-
KyBaJlbHUI Macax, SIKMii BUKOHYBABCS I3 HO, Yepe3 15
XB. TiCJIs JTIKyBaJIbHOI TIMHACTHKH.

Jlns Hopmaumizalii MCUXO0eMOIIHOrO CTaHy MpOTS-
TOM JHS 3 XBOPHMH IPOBOJMINCH IHAWBIAyalbHI ICH-
XOJIOTO-IIENAroriyHi 0ecigu.
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Hamipni>kkoBuit pexkum (majaTHUN) TOYHMHABCS
3 2-5 mobu (3 ypaxyBaHHSIM 3araJlbHOTO CTaHy XBOPO-
ro), SIK BiIOMO, BiH XapaKTEPH3yeThCS NepeOyBaHHIM
XBOPOTO Yy JIXKKY (MoxHa cunsun) 50% IEeHHOTO Jacy,
CaMOCTIHHOIO X0Ap000 B MEKax MajaTy Ta BiAIiICHHS,
MPOTE PyXOBa aKTUBHICTH OOMEKYETHCSL.

[TounHaro4m 3 MHOTO PEKUMY HIOPAHKY 3aCTOCOBY-
Bajiach paHkoBa ririeHiuna rimuactuka (PI'T) Tpusari-
CTI0 5—7 XB., 3 BUKOPUCTAHHIM 3arajJbHO3MIIIHIOBAIIb-
wux BrpaB. Ilicis PIT (wepe3 15 xB.) BUKOHYyBaBCs
CETMEHTapHO-PeICKTOPHIM Macaxk IIHIHO-KoMipIie-
BOI JIJISTHKH Ta Maca)X BOJIOCSHOI YaCTHHH TOJIOBH, IIIe
Yyepe3 TOAMHY TPOBOAMBCS €JIeKTpodopes JNiKapChKUX
pPEeYOBHH (MarHiro i eyQiTiHy) Ha IMUHHO-KOMIPIIEBY [i-
JISTHKY (4epe3 JIeHb ).

JlikyBanpbHa TIMHACTHKA 3 MOMEPETHIM KOMITJIEKCOM
BIIPAB JIKKOBOTO PEXKHMY, IOMOBHIOBAIACH: BIIPaBAMU
3 eNeMEHTaMHU JUXalbHOI TIMHACTUKU HOTH, OKOPYXO-
BOIO TIMHACTHKOIO, 1/IEOMOTOPHUMH BIIPaBaMH Ta BIIpa-
BaMH 151 3MEHIIICHHS 3aIIaMOPOYCHHS.

o peabinitaniiiaux 3aco0iB MiAKIIOYaIN ayTOTSHHE
TPEHYBaHHS Ta IH(POPMAaIiiHO-TIeIaroriyi 6eciu.

JlikyBasipHa TiIMHACTHKa TNPOBOAMIAcS 2 pa3H Ha
JieHb (BIIcHb Ta BBeuepi) TpuBaitictio 15-20 xB. BuxigHe
MOJIOKEHHS — JISKaun/CUITYH Ha CTLIbIN/CcTOAYH (0OMe-
*eHo). JlomaTkoBO BUKOPUCTOBYBAJIACh X0Ab0a Ha Mici
y CepPEeAHBOMY TEMITI.

Jlyis HopMai3anii MCUXO0eMOIIHOTO CTaHy IOpaH-
Ky TAIi€HTH BUKOHYBAJIM ayTOTCHHE TPEHYBAaHHS 33 MO-
JTU(DIKOBAHOIO METOIUKOO.

Jns migBuieHHs iHGOPMOBAHOCTI XBOPHX MPo (ak-
TOPH PU3UKY XPOHIYHOT iIIeMii MO3KY, MOXITUBI YCKIIaI-
HEHHS 3aXBOPIOBAHHSA Ta iX MPO(IIAKTUKY MPOBOAMIN
iH(popMaLiiHO-TIearoriyHi Oeciau.

BinpHu# pexuM 3a1eXHO BiJl CTaHy XBOPOTO MOYH-
HaBcs 3 6—14 no0u, BiH XapaKTepu3yeThCs mnepeOyBaH-
HSM TAI€HTIB MPOTSIroM OiNBIIOTI YacCTUHU JASHHOTO
gacy 3a MEeKaMH IMaJaTH Ta JO3BOJIOM MiJIHIMAHHS IO
cXozax, MpH [[bOMY HOTO PyXOBa aKTHBHICTh HA TEPUTO-
pii JlikapHi He 0OMexyBaacs.

PankoBa ririeHiyHa riMHacTHKa — mopanky 8—10 xB.,
BIIPaBU 3arajbHO3MIIHIOBAIBHOI cripsiMoBaHoCTi. ITic-
ns PI'T (uepes 15 XB.) 3aCTOCOBYBaBCS Macax, a yepes
TOIUHY — eIeKTpodope3 JTIKapCHKUX PEUOBUH (MarHito
1 ey¢iniHy) Ha MUIHO-KOMIPLIEBY IUISHKY (4epe3 ACHB).

JlikyBanpHa TiIMHACTHKa MPOBOIMIACS 2 pa3d Ha
JeHb (BIeHb Ta BBeuepi) TpuBamictio 20-25 xB. Bu-
X1JIH1 ITOJIOKEHHS — JIE)KaYn/CUASTIN/CTOSIH, TEMII —I10-
MipHUI.

Jlyis HopMasTi3alii MCUXO0eMOIIHOTO CTaHy IOpaH-
Ky XBODI [IPOOBKYBAJIH BUKOHYBATH ayTOTCHHE TPCHY-
BaHHA 32 MOTU(IKOBAHOIO METOIHUKOIO.
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Jnsa posmmpeHHst 00i3HAHOCTI MO0 HEOOXiAHOCTI
OIllaHyBaHHS HaBHYKAMU CAMOKOHTPOIO OCHOBHUX (i-
310JIOTIYHUX IapaMeTPiB OpraHi3My MPOBOAMINCS iH-
(dbopMariifHO-TIe1aroriuyHi 3aHATTS.

OTxe, BOIOCKOHaJIeHa mporpama (izndHoi peadii-
tanii xBopux 3 XIM II craxii BiApi3HsAIach OUIBIIMM
aKIEHTYBaHHSAM YBark Ha MOKpAIleHHI MO3KOBOTO KpO-
BOOOITY, BECTHOYJIAPHOT CTIHKOCTI Ta MCHUXOEMOIIIHHO-
TO CTaHy, a TaKOX OiJIbIIl AKTHBHOIO YYaCTIO MAI[iEHTIB
y mpoleci peabimiTallii, 3aBISKH I[LOMY OYiKyBaBCS
OpsIMUM Ta ONOCEPEAKOBAHUN IO3UTUBHMU BIUIUB Ha
KOTHITHBHI ()YHKIIi Ta MPOSBU JIENPECUBHUX CTaHIB,
MOKPAIICHHS PYXOBUX (DYHKIIH, Y TOMY YHCIi KOOPIH-
Hamii pyxiB Ta piBHOBaru, 3MEHILICHHS 3aIlaMOPOYCHHS
Ta IHIIOI MAaTOJOTIYHOI CHMIITOMATHKH, NPHTaMaHHIH
IBOMY 3aXBOPIOBAHHIO.

Juns nporo 3 epuroro abo 3 Apyroro JHs nepedyBaH-
HS Y CTalliOHAPi XBOPUX HABYAIH CAMOMACaXy BYIIHUX
PaKoOBUH Ta KMCTEH PyK, AKMH BOHU [IPOBOJWIN LOAHS
3paHKy. Ha BiIBHOMY peskMMI TiAKITIOYATH CaMOMacax
TOMIJOK Ta CTON. lloumHaroum 3 JiKKOBOTO PEXHUMY
B PI'T Ta JII'" nocTymnoBo 3011bIIyBaIi KUTBKICTh BIIPAB,
CHPSIMOBaHMX Ha TOKpAIaHHs KOOPAWHAI1, pIBHOBArU
Ta BECTHOYJIAPHOI CTIHKOCTI.

3 MeTOI0 NOCHJICHHS BIUIMBY Ha IICHXOEMOIiHUI
CTaH MAaI[iEHTIB OyJM CKOPEroBaHI METOIUKU ayTOTeH-
HOTO TPEHYBAaHHS Ta camoHaBitoBaHHS. [y Oinbin ak-
TUBHOI Y4acTi XBOPHUX Y MPOIECi OMyKaHHS Ta KPaLioro
OTIaHYBaHHS HAaBUYOK CAMOKOHTPOJIIO OCHOBHHX (hi3io-
JIOTIYHUX MapaMeTpPiB OpraHi3My, Ha BIJIBHOMY PEXKHMIi
pyxoBoi aKkTHBHOCTI iH(popmaniifHo-iearoriuni Oeci-
I Oyny 3aMiHEHi 3aHATTSIMU 3 SIIEMCHTAMH IIPAKTUKH.
Bnockonanenns mporpamu BukirouHo i [1 cranii XIM
JTO3BOJISIE Kpallle 3MiHCHIOBATH 1HIUBIAYAIBHUH MiAXia
JI0 KOXKHOTO TAIi€HTa, a 3alpoNoHyBaHHA ii 1y 000X
CTarei 3HAYHO PO3IIUPIOE MOXKIMBOCTI BHKOPHCTAHHS
1i€1 BIOCKOHAJICHOT TPOTPaMH.

VY Tabnuii HaJaHi pe3yybTaTH OOCTEKEHHSI XBOPHX
OCHOBHOI Ta KOHTPOJIBHOT TPYII MiCHIs IIPOBEACHHS Kyp-
cy peabimirarii.

INopiBHATBHMI aHATI3 MOKA3HUKIB IICHXOJIOTIYHOTO
tectyBaHHs xBopux 3 I cramiero XIM micnsa dizuanol
pealiniTamii CBIAYUTH PO TaKe.

VY IuHaMiIi CIIOCTEPiraucs MO3UTHBHI 3MiHU KOTHi-
TUBHOI IIPOXYKTUBHOCTI Ta CYIMHHOI IEMEHIIi] 3a BciMa
nokasHukamu nikaiu MMSE (ta6n. 1) sk B OCHOBHIi,
TaK 1 B KOHTpONBHIH Tpymax. IIpu oMy DoCTOBipHO
301IBIIMIIACH KUTBKICTh XBOPHX B OCHOBHIHM TpyIi, fKi
HE MaJiil TPOSBIB JEMEHIIi], B KOHTPONbHII Tpymi 1en
noka3Huk Oys e 60,0% (p<0,05).

ITix BIIMBOM yIOCKOHAJICHOT IPOTpaMH B OCHOBHIH
IpyMi BIPOTiHO 3MEHIIMIACH KiJIbKICTh XBOPHX 3 BH-
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Ta6muis 1
JAuHamika moKa3HUKIB NCUX0JIOTiYHOr0 TecTyBaHHA XBopuX 3 Il cragiero XIM
nicas ¢isuunoi peadidiranii (P+m,%)
. Cy0OxomIieHcOoBaHa CTais Cratuctiani
[Icuxonoriune TOKa3HUKH
JIOCJTiKEHHS OI no OrI micns KT 1o KT micis t, t,
(n=36) (n=36) (n=21) (n=21) P, D,
BincyTHi nposiBu 8,3+4,7 30,5+7,8 9,5+6,6 23,8495 3,00 2,03
s s s ) b} s > s p<0,001 p>0’05
. 1,07 0,68
IlepennemenTHI IposBU 38,9+8,2 33,3+8,0 38,1+10,8 33,3£10,5
MMSE p>0,05 p>0,05
. 1,96 0,66
Jlerka memeHirist 47.2+8.4 36,1+8,1 47,6+11,2 42,9+11,1 p>0,05 >0,05
. . 2,44 1,43
ITomipHa nementiis 5,6+£3,8 0£3 4,84+4,8 0+5 <005 >0,05
Lo 333 1,69
Hwusbkuii piBeHb 11,1+£5,3 25,0+£7,3 9,5+6,6 19,0+8,8 p<0,01 >0,05
Y 0,36 0,66
= CT | Cepenuiii piBeHb 58,3483 55,6+8,4 61,9+10,8 57,1£11,1 p>0,05 >0,05
:5 Bucoxwuii piBeHb 30,6+7,8 19,4+6,7 28,6+10,1 19,0+8,8 2,31 1,30
Il‘ 9 b bl 9 9 bl 9 9 p<0,05 p>0’05
é. Husbkuii piBeHb 8,3+4,7 27,8+7,6 10,0+6,7 14,3£7,8 4,35 0.77
G ,3+4, 8£7, 0+6, »EL p<0,001 p>0,05
S 1,61 0
OT | CepenHiii piBeHb 52,848,4 44,4484 52,4+11,2 52,4+11,2 p>0,05 >0,001
Lo 1,96 0,68
Bucoxkuit piBenn 38,9+8,2 27,8+7,6 38,1£10,8 33,3+10,5 p>0,05 p>0,05
BincyTHicTh 3,33 1,52
JIETIPECUBHUX CHMITTOMIB 11,1£5,3 25,047,3 10,0+6,7 19,0+8,8 p<0,01 p>0,05
. 1,43 1,31
Ilxana Cy6nenpecis 36,1£8,1 44,4+8.4 38,1£10,8 47,6+11,2 p>0,05 >0,05
bexka . 1,96 1,37
Bupaxena nenpecis 38,9+8,2 27,8+7,6 38,1+£10,8 28,6+10,1 p>0,05 >0,05
. 3,33 1,96
Baxxka nemnpecis 13,9+5,8 2,8+2,8 14,3+7.8 4,8+4,8 p<0,01 p>0,05

COKMM piBHEM CHUTYaIliifHOI TPUBOXKHOCTI 3a IIKAJIOI0
Crinbepra-Xanina (aa 36,4%, p<0,05) Ta i3 cepeanim
piBHeM (Ha 4,76%, p<0,05), Ha T9Ii IBOTO KIMBKICTH Ia-
LI€HTIB 3 HU3bKUM DPIBHEM LHOTO BUAY TPHUBOXKHOCTI
migBummIack Ha 55,5% (p<0,01), 3a paxyHOK 3HMKEHHS
JIBOX TOTIEPENIHIX PiBHIB.

3 00Ky 0COOHCTICHOT TPUBOXKHOCTI TIPOCTEKYBAIIAChH
Taka X TEHACHI[IS IO3UTUBHUX 3MIH — YUCJIO AI[ICHTIB
3 BUCOKHUM Ta CEpeTHIM PiBHAMHU 0COOHUCTICHOT TPUBOXK-
HOCT1 CYTT€BO 3MEHIIMJIOCH (BinmoBinHo Ha 28,6% Ta
15,8%), omHak 3a PaxyHOK IIOTO 30iIBIIMIIACH KiJlb-
KICTb BUNAJKIB 3 HU3BKUM DPIBHEM TPHUBOXKHOCTI (Ha
57,1%, p<0,001).

Taki pe3yabTaTéd IOCTIIKEHHS NOBOIATH, IO aK-
TyaJlbHa CHUTYyAaIlisl CHPUHAMAETHCS TAIliEHTAMH BXE 5K
CIPHSITINBA Ta HE HECE «3arpo3w» IXHIM CaMOOIIHIII.
Y KOHTPOIBHIN Tpyli MOKa3HUKHA CHUTYaTUBHOI Ta OCO-
OHCTICHOI TPUBOXKHOCTI HE MaJd CTATUCTUYHO JOCTO-
BipHUX BigMiHHOCTEH (p=>0,05).
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3a mkanor beka y XBopux OCHOBHOI IpyIH JOCTO-
BIpHO 3MEHIIMINCH NMPOsBU Baxkkoi aenpecii Ha 80,0%
(p<0,01), B KOHTpOJBHIH — Jumie Ha 66,7% (p>0,05).
[IposiBu BUpaxkeHOi Jenpecii Ta cydaenpecii B OCHOB-
HIl Tpymi TaKOX MM MMO3WTHBHY IUHAMIKY — BOHH
3MEHIIMINCE BiamoBigHo Ha 28,6% ta 18,7%, Ta 20,0%
Y KOHTPOJIBbHIHN TPYIIi MO3UTHBHI 3MiHU B TIAIIEHTIB 3 BU-
PaXEHOI0 JIenpeci€lo crocTepiraaucey piame — B 25,0%
BUIIAJKIB.

B ocHoBHilf rpymi BiporigHo 30iIbIIMIACh KiJb-
KiCTh XBOpHX, SIKi HE MaJIH ICTIPECUBHUX CUMIITOMIB (Ha
55,5%, p<0,01), y KOHTPOIBHIH TPYIIi IIi TO3UTHUBHI 3Mi-
HU OyJIM BIJIHOCHO B MEHIIOI KIJILKOCTI MAIli€HTIB Ta HE
Biporizui 50,0% (p>0,05).

BucHoBxu

CTaTu4HO JOCTOBIPHUI MO3UTUBHUIN BILTUB YJI0CKO-
HaJICHOT KOMIUIEKCHOI TiporpaMu (i3uvHoi peadimitartii
XBOpUX Ha XpOHIiyHy imemiro Mo3ky Il crazgii Ha Bci
MOKa3HUKH BUKOPUCTAHHUX Y JOCIIKSHHI TICHXOJIOTIY-
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HUX TECTIB CBLIYUTH NPO OUIBII CHPUATIUBY TUHAMIKY TakuMm YMHOM, IPOBEJCHI B AWHAMIII JOCTiKESHHS
nepebiry 3aXBOpPIOBaHHA B OCHOBHIH TpyIli MOPIBHSAHO JIOBEJNM BUCOKY €(EKTHBHICTH YIOCKOHAJEHOI Mmporpa-
3 KOHTPOJBHOIO, MOKPAIICHHS KOTHITUBHHUX (YHKIIH, Mu (izudHOI peabimiTariil TAKOro KOHTHHICHTY XBOPHUX,
3MEHIIIEHHS eMOLIHHO-a()eKTUBHUX MOPYIIEHB, IPOSIBIB 1110 OOIPYHTOBYE pPeKOMEHaMii IS TIOJalIbIIOro BIIPO-
Jernpecii, CHTyaTHBHOI Ta 0COOMCTICHOT TPHBOXKHOCTI. BaJKEHHs 11 y IPaKTUKY.
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Bioaiorpagiunuii omuc crarri: llkypyniit, O., [ymyk, €. (2022). EdekruBHicTh (i3WIHOT Teparii pyXoBUX
po3NafiB MpH PEKOHCTPYKTUBHUX OIEpaLifx MICIs MEpeoMiB MPOKCHMANBHOTO BiJJAITY CTETHOBOI KICTKH Y
TAI[IEHTIB 3 MO3KOBUM 1HCYJIBTOM B aHaMHe31. Qimomepanis. Yaconuc, 4, 74-79, doi: 10.33617/2522-9680-2022-
4-74

E®EKTUBHICTb ®I3UYHOI TEPAIII PYXOBHUX PO3JIAIB NPU PEKOHCTPYKTUBHUX
ONEPAIIAX IMICJIA MEPEJOMIB IPOKCUMAJIBHOTO BIJIJILTY CTETHOBOI KICTKH
Y HAHIE€HTIB 3 MO3KOBUM IHCYJIBTOM B AHAMHE3I

Axmyanvricmo. 3nudscenns minepanvrol winonocmi kicmok (MIL]) y nayienmis 3 eeminape3om 6HACTIOOK MO3KO8020 IHCYIbINY
€ hakmopom pu3suKy nepenomy npoKcUManrbHo2o 8iodiny cmeenosoi kicmiu (IIBC) na 6oyi ypascenns. IIpu yoomy nopywenns nepgo-
60-M 513086020 KOHMPOTIIO, PiGHOBA2U, M 306020 MOHYCY MA CUNU 3HUICYIOMb eheKmusHicms peabinimayii nicis enoonpomesy8ans
Kynvutogozo cyenoby (KC), wo nompebye obrpynmyeanns ma inousioyanizayii npoecpam ¢izuunoi mepanii.

Mema. [liosuwennsn egpexmugnocmi 3acobie izuynoi mepanii nicis MomMaIbHO20 eHOONPOME3Y8AHHA 3 NPUBODY NEPEIOMI8
NPOKCUMANBHO20 GI00LNy CME2HO801 KICMKU Y NAYIEHMIE 3 HACTIOKAMU MO3KOB020 IHCYIbINY.

Mamepian ma memoou. Y docnioxcenni 63siiu yuacmo 42 nayienmu nicis momansvro2o enoonpomesysants KC 3 nacniokamu mos-
KOB020 THCYNIbNTY, AKUX POZNOOINUAU HA 2 2PpYNU — OCHOBHY ad KOHmMpoawbHy. [layicumam KOHMponsHOi epynu npusHaiwany cmanoapmmy
npoepamy peabinimayii, 8 0CHOGHII 2pYni 3acmMocogy8an npozpamy Qiudnol mepanii' 3 ypaxyeanHsim HACTIOKI6 NepeHeceH020 IHCYIlb-
my. Tepanesemuuni 3auamms npogoounucs 5 pasie na musicoens, na kypce 10 saname. Ilicna eunucysanns nayienmu 0CHO8HOT epynu
BUKOHYBAU 6NPABU CAMOCMILIHO 3 pa3zu Ha mudicOenb 3 micayi. Ananizyeanu pe3yibmamu aHKemyG@aHHs, GUKOHYBANU OOCTIONCEHHS
pieHs KoenimusHux Qynxyit, obcszy pyxie y KC, cunu m’s3ie ma MomopHux (yHKYitl HUMCHIX KiHYIBOK, Pi6Hsi 600, OYIHIOBAIU NOKA3-
HUKU CIMAMUYHOT Ma OUHAMIYHOT PIGHO8A2U, PU3UKY NAOIHHS, PIGHIO CHACMUYHOCTI, UMPUBATIOCH, WBUOKOCMI X00b0OU, 3A2ANbHO20
ynryionyeanns ma ML IIBC. Obcmesicenuss npoeoounu npu HaoxooicenHi, nicisn 14 ouie ma 3 micayise peabinimayii.

Pesynomamu. [Ipomazom 3acmocysants mepanesmuiHux npoepam 6CMaHO8IeHO NOSUMUEHY OUHAMIKY 3 NOKASHUKAMU QYHKYTT
HuoicHbol kinyisku ma MIL] IIBC 6 obox epynax cnocmepedicenns. [Ipome suxonants pospobnenoi npoepamu gizuunoi mepanii noxa-
3an0 Ginbuly epekmueHicCmyb 3a NOKAZHUKAMU CUNU M A3I6-DO32UHAYIE CIONYU MA BENUKO20 NANbYA, AMNIIMYOU PO32UHAHHA Ma 8i06e-
dennsi y KC, wo 6invut eghekmusno 6niunyno Ha npocmopogo-4acosi NOKAZHUKU X00b0u, OUHAMIdHy pignogazy ma eumpusaiicmes. Lle
npu36eno 00 Kpawoeo 3a2aibH020 (YHKYIOHYEAHHS NAYIEHMie 0CHO6HOL epynu uepes 3 micsyi peabinimayii.

Bucnoeku. Bpaxysanms 6 pospobneniil npocpami ¢izuunoi mepanii pyxoeux HAc1ioKie nepeHeceH020 8 anamHesi iHCyIbmy € egek-
MUBHUM NiO 4aC NAAHYEAHHS MA 3ACMOCY8AHHS (Di3iomepanesmuyHux 3axo0ie woo0o peabilimayii npocmopo8o-4aco8ux NOKA3HUKIE
X00b0U, WBUOKOCI, BUMPUSATIOCTT MA 342aNbHO20 QYHKYionysants nicas enoonpomesyeants KC.

Knrouogi cnoea: peabinimayis, ocmeonopos, nepenom, eHOONPOMe3y8aHHs KyIbUlo8020 Cy2n00y, iHcylbm, ceminapes, pyxosi pos-
1a0uU, QYHKYIOHY8AHHS, OOMEICEHHSL HCUMMEQISATLHOCM.
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EFFECTIVENESS OF PHYSICAL THERAPY OF MOVEMENT DISORDERS
IN RECONSTRUCTIVE SURGERY AFTER FRACTURES OF THE PROXIMAL PART
OF THE HIP IN PATIENTS WITH HISTORY OF STROKE

Actuality. Decreased bone mineral density (BMD) in patients with hemiparesis due to stroke is a risk factor for proximal femoral
(PF) fracture on the side of the lesion. At the same time, disorders of neuromuscular control, balance, muscle tone and strength reduce
the effectiveness of rehabilitation after hip arthroplasty, which requires justification and individualization of physical therapy programs.

The aim. Increasing the effectiveness of physical therapy after total arthroplasty for fractures of the proximal part of the femur in
patients with the consequences of stroke.

Material and methods. 42 patients took part in the study afier total hip replacement (THR) with the consequences of stroke, who
were divided into 2 groups — main and control. Patients in the control group were assigned a standard rehabilitation program, in
the main group, a physical therapy program was used taking into account the consequences of a stroke. Therapy was held 5 times a
week, 10 sessions per course. After discharge, the patients of the main group performed the exercises independently 3 times a week for
3 months. It was analyzed the results of the questionnaire, performed research on the level of cognitive functions, range of motion in the
hip joint, muscle strength and motor functions of the lower extremities, pain level, evaluated indicators of static and dynamic balance,
risk of falling, level of spasticity, endurance, walking speed, general functioning and BMD of PF. Examinations were conducted upon
admission, after 14 days and 3 months of rehabilitation.

The results. The therapy programs prescription impacted on positive dynamics at lower extremity function indicators and BMD
in both observation groups. However, the implementation of the developed physical therapy program showed greater effectiveness in
terms of foot and toe extensor muscle strength, extension and abduction amplitude in the hip joint, which more effectively affected the
spatio-temporal parameters of walking, dynamic balance and endurance. This resulted in better overall functioning of patients in the

main group after 3 months of rehabilitation.

Conclusions. Taking into account in the developed program of physical therapy the motor consequences of stroke is effective when
planning and applying physiotherapeutic measures for the rehabilitation of spatio-temporal parameters of walking, speed, endurance

and general functioning after THR.

Key words: rehabilitation, osteoporosis, fracture, hip replacement, stroke, hemiparesis, movement disorders, functioning, limitation

of life activities.

AxTyanbHicTb. 3a nanumu BOO3, iHCYIBT rosoB-
HOTO MO3KY € TPETHOIO 3 TOJNIOBHUX INPHYHH, IO TPH-
3BOAATH 0 OOMEXKECHHS XXUTTENIIBHOCTI. [lopymeHHs
(hyHKIIH HAXKHBOT KIHIIBKH BHACIIIOK 1HCYJIBTY 3HAY-
HO OOMEXYy€ KUTTEAISUTBHICTh i HETaTUBHO BIUIMBATH
Ha SKICTh XHTTS manientiB (Martino, 2020). 3HmkeH-
HSI M’A30BOi CHJIH, aTpodis M’s13iB Ha OOI ypaXKeHHS,
MOPYIIECHHS CTEPEOTHITY XONBOW Ta 3HIDKCHHS 3arajlb-
HOI aKTHBHOCTI NIPHU LOMY MOXYTb OyTH HpPUYHHOIO
PO3BUTKY OCTEOTOPO3y KICTOK HIKHBOI KiHIIIBKH
(Povorozniuk, 2018; Yang, 2020). OnaumM 3 HalOiIbII
YacTHX MPU IbOMY € 3HWKEHHS MiHEpaJIbHOT IIIIBHOCTI
(MILI) came TpOKCUMATIBHOTO BiAJLTYy CTETHOBOI KiCTKH
(I1BC) Ha 6o reminapesy, Mo po3nsIacTbes K (ak-
TOp PH3UKY IepeiomiB mmiiku crerHa (Wang, 2021).
[epenomu I1BC nmpu3BOAsTh 10 iHBATITU3aIli1, aCOIIitO-
IOThCSI 3 BUCOKOIO CMEPTHICTIO 1 3HaYHUM (piHAHCOBHM
TATapeM ISl CUCTEMH OXOpOHU 3710poB’s (Sozen, 2017;
Zubach, 2020).

He nuBnsyuch Ha icHYrO4i pO301KHOCTI, HAUOLIBIIT
4acTHUM BHOOPOM BeJIeHHs MallieHTiB 3 nepenomom [1BC
BHACITIIOK OCTEOIIOpO3Y, IO MPHHIUIIOBO BIUIMBAE Ha

®diroTtepanis. Yaconuc

TpHUBaJicTh Ta sKicTh KUTTA (Tedesco, 2018), € onepa-
TUBHI PEKOHCTPYKTUBHI BTPYYaHHs, 30KpeMa TOTaIIbHE
ennonpotesyBanHs KC (Fischer, 2021). Poznoscromxe-
HicTh niepesiomiB [IBC y marieHTiB 31 3HmKeHHIM MII]
I1BC 3 HacTymHOIO apTPOILUIACTHKOIO CTAJH OCHOBOIO
JUISL  pO3POOKH JIeTali30BaHUX PEKOMEHIAIN 111010
peabinitaniiiHoro meHemxMenty (Min, 2021). Ilpo-
T€ 0COOMMBOCTI KJIIHIYHOI KAPTHHHU 0Ci0 3 HaCIiIKaMH
MO3KOBOTO iHCYJBTY, 30KpeMa HasiBHI MOPYIICHHS Hep-
BOBO-M SI30BOTO KOHTPOITIO, M SI30BOTO TOHYCY Ta CHIIH,
obmexxenHst pyxyimBocTi KC, npobnemu 31 cTaTHYHOIO
Ta JUHAMIYHOIO PIBHOBAror, OCOOJIMBO TiJABHINCHHS
PHU3HKY MaJiHHS, MOXXYTh HETaTHBHO BIUIMBATH Ha Bif-
HOBJICHHSI MOTOPHUX (YHKIIIH, 0OMEXYBaTH aKTHBHICTb
1, SIK HAaCJOK, IPU3BOAUTH 10 3HIDKCHHS €(heKTUBHOCTI
peabimniTaii y mamieHTiB, ki OyJau MpooNepoBaHi MicIs
nepenomis [1BC.

Ha cporomHi 3aiuiaeTses 10 KiHIM HE 3’ sICOBAaHUM
BIUIMB PYXOBHX HOPYIICHb HMXHbOI KiHI[IBKM BHACIIi-
JIOK MO3KOBOTO 1HCYJIbTY Ha 3/IaTHICTh JIO BiIHOBJICHHS
MOTOpPHUX (YHKIIH Ta aKTHMBHOCTI Yy MAI€HTIB, SKUX
MPOOIEPOBAHO 3 MPUBOAY NEPENOMY IIHUKHA CTETHOBOI
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KICTKH. SIK HaCJIiZIOK, ChOTOAHI HE PO3POOJICHUMH € ITH-
TaHHA 00CATY, 3MICTY Ta CBOEYACHOCTI 3aCTOCYBaHHS
TEpareBTHYHMX BIIPaB AJIS TAKoi KaTeropii ocio.

Merta npocaimkenHsi. IligBuineHHs e(QEeKTUBHOCTI
3ac00iB (hi3MUHOI Tepamii Micis TOTAIBHOTO €HIOTPOTe-
3yBaHHS 3 TPUBOIY IEPEIOMIB MIPOKCUMAIBHOTO Bii-
JIy CTETHOBOI KiCTKH y TMAI[IEHTIB 3 HACIiKaMH MO3KO-
BOTO iHCYJIBTY.

Marepian i Meronu nociaimkenns. JlocmimkeHHS
Oys10 npoBeneHo npotsroM 2021-2022 pp. Ha 6a3i KII
«ObnacHa KIJIiHIYHA JIiKapHS BiJHOBHOTO JIIKyBaHHS Ta
IIarHOCTHKH 3 OONAacHHM IEHTPOM IDIaHYBaHHS CiM’i
Ta PENpORYKIii JIOAWHH, MEAUYHOI reHeTukw» [loi-
TaBCbKoi oOmacHOi pamu». KputepisMu BKITIOUCHHS
NAli€HTIB y AOCHIPKECHHS Oy/In: CTaH MIiCNs TOTaJIbHO-
ro engonpore3yBanns KC 3 mpuBogy nepenomy T1BC,
micisroctpuit epion peabimirtarii (3 5 xHS micns orme-
PaTUBHOTO BTPYYaHHsS), BHIAJKHA TOCTPOTO IOPYIICH-
HSI MO3KOBOTO KpOBOOOITYy 3 TeMiIIeTi€lo B aHaMHe3l,
3MIaTHICTh Malli€HTa CaMOCTIHHO KPOKYBaTH Ta ITiJIIMH-
caHHs iHpopMoBaHOi 3roxu. [IpoTarom ckpuHinry Oyio
o0cTexxeHo 48 TalieHTIB, SKI BIAMOBIAAIH KPUTEPISM
BKITIOUCHHS y JociipkeHHs. [lallieHTaM BHKOHYBaIH
ToTaneHe eHgonpore3dyBanHHs KC mTydHUMH iMIUTIaH-
tamu Bicontact® Hip Stem System (B. Braun SE, Hi-
MeuunHa), Aesculap Metha® (B. Braun SE, HimeuunHa)
HPSMHIM JTaTePaIBHAM JIOCTYIIOM.

KpurepissMu BUKITIOUCHHS 3 TOCIHIIKCHHS Oyl BH-
najku nepenomy [1BC Ha koHTpnaTepambHOMY OOIT Bl
reMinapesy; BUpaKeHI O3HAKH CHACTUYHOCTI y M’s3aX
ypaxXeHO1 HWKHBOI KiHIIBKH (2 Ta Oinbiie 6aiiB 3a Mo-
nmudikoBaHoo 1mkanow Amsopra (MAS); menme 26 Oa-
J71iB 32 MOHpPEaIbChKOIO MIKAI0K KOTHITUBHUX (DYHKILiH
(MoCA; o3Haku BToprHHOTO ocTeoaptposy KC; BiaMo-
Ba y miJnucaHHi iH(popMoBaHOI 3romu. 3acTOCyBaHHS
JaHUX KPUTEPIiB IPHU3BENIO IO BHUKIIOYCHHS 3 IIOCHI-
JOKEHHS 6 TaIi€HTIB.

VY momanpmioMy OOCTIIDKEHHI B3sUI0 y4acTb 42 ma-
III€EHTH, SKI BIINOBiANHM KPHUTEPiIM BKIIOYCHHS-BHU-
KirodeHHs1. [licist mpuAHATTS PilieHHs PO BKITIOYCHHS
MALi€HTIB PO3MOIUIIN y TPYyNU IOCHIIKEHHS (OCHO-
BHY Ta KOHTPOJIbHY) 1O 21 0c00i B KOXKHY 3a JOMOMOTH
METOAMKHU HpocToi panmoMizarii. s mporo Oymo 3re-
HEpOBaHO y mporpami Statistica 6.1 cxemy paHaomizarii
BIJNOBIZHO 10 TaONMI BHUIaAKOBUX 4Hcel. IlamienTam
KOHTPOJIBHOI TPYITU MpU3HAYAINA CTAaHJAPTHY IPOTPaMy
peabinitamii npu aprporiacTiyHux onepamisx Ha KC
BIJINOBITHO 70 ICHYIOYMX pekoMeHpaiii (Min, 2021).
[TamienTamM OCHOBHOI I'pyIH MpH3HAYAIH AU(EPEHITiio-
BaHy nporpamy (isHuHO1 Teparii 3 ypaxyBaHHIM HACITi/I-
KiB TICPEHECEHOTO B aHAMHE31 1HCYNBTY, IO BKIOYAIa
JOATKOBO JIO CTaHAAPTHOI MPOTpaMy BIIPAaBU UL HOP-
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MaJti3amii TOHyCy M’s131B ypa)keHO1 KiHIIiBKH, BIPaBH JUIs
MOKPAaLIeHHs] HEPBOBO-M’SI30BOT0 KOHTPOJIIO Ta KOOPJIH-
Hanii pyxiB, IS TOKPAIICHHS ANHAMIYHOI PIBHOBAru Ta
BIIPABH 3 BUKOHAHHS aKTUBHOCTE! IMTOBCSKICHHOTO YKHT-
1. Takox 3aCTOCOBYBaJIM HEPBOBO-M’SI30BY €JIEKTPO-
CTHMYIISIIFO 3 OMHOYACHUM BHKOHAHHSM 130METPHYHOTO
HanpyXeHHS 0CJIabIeHnX M’ s131B. TepaneBTHUYHI 3aHATTS
MPOBOIIUIKCE 5 pa3iB Ha TIKICHB, HAa Kypc — 10 3aHATE.
[Ticnsa BUMUCYBaHHS MAIIEHTIB i3 CTaIliOHAPY HA JOBTO-
TPUBAJIMIA eTan pealiiTalii mamieHTaM OCHOBHOI Tpy-
MY HA/IaBaJIM TIMCHMOBI PEKOMEH/IAIi1 010 BUKOHAHHS
PO3pOOIEHOr0 KOMIUIEKCY BIPaB CaMOCTIHHO 3 pa3u Ha
THXKJIEHD JI0 | TOJMHU NPOTATOM 3 MiCAIIiB.

KoHTponbHI BUMIpIOBaHHS TPOBOAWIM Ha | JeHB
MIiCIST HAJXO/PKEHHSI TallieHTa y peabutiTaiiiftHe Bii-
nenHs (1 Bi3ut (5-7 KeHb micis ONepaTHBHOTO BTPYYaH-
HS1), HAIIPHKIHIII CTallioHapHOTO eTamy peabimitarii (14
JIeHb MICIISITOCTPOro Mepioay, 2 Bi3UT) Ta uepe3 4 micsii
ITCIISt OIIEPaTUBHOTO BTPYYaHHS (3 Bi3UT).

BciM mamieHTaM NpOBOAMIOCH AHKETYBAaHHS, 30-
KpeMa BPaxoBYBaJiMl BiK, CTaTh, KUIBKICTh POKIB MiCIIs
MIEPEHEeCEHOr0 IHCYIBTY, CTOPOHY TeMimape3y; BH3Ha-
Yajgu 3picT, Bary Tijla, PO3pPaxOBYBaBCS iHJEKC Macu
tina (IMT) (Abramov, 2014). AHami3yBaau KIiHIYHI
JaHi: CKapru Ha OiNb Ha BHYTPINIHIM MOBEPXHI CTET-
Ha, piBeHb OOJII0 y KIHINBII 3a Bi3yaJTbHO-aHATIOTOBOIO
mkanor (BAII) (Thong, 2018), cuny M’s31B HIXKHBOT
KIHI[IBKM 3a MaHyaJbHO-M’s30BUM TectoM (MMT)
(Manikowska, 2018), o6c¢sr pyxiB y KC meTozom roio-
MeTpii (Abramov, 2014), mopyIineHHs] CTAaTUYHOT Ta -
HaMmi4HOT piBHOBaru 3a TectoM TiHerti (Huang, 2021).
PiBeHb (hyHKIIIOHYBaHHS OLiHIOBaaM 3a iHmekcom KC
I'appica (Vishwanathan, 2020), piBeHb CTACTHYHOCTI —
3a moau(ikoBaHowo mikanow Amsopra (MAS) (Huang,
2021), xapaiopecnipaTopHy BUTPHBAIICTh — 3a JOBKH-
HOI0 JWCTAHLIl NPH BUKOHAHHI O-XBHUIIMHHOTO TECTY
3 x0nb0010 (6XTX), MBHIAKICTh XOIbOM BH3HAYATIH 32
tectoM 3 10-metpoBoro xomp00t0 (10MTX), BuMIprO-
BaJIM JIOBXKHHY OJHOTO KPOKY, TOBXHHY OJHOTO LUKITY
XOIbOH, PO3PaxOBYBaIM CIIBBITHOIICHHS MK JOBXH-
HOIO KpoKy 3 000x 0okiB (Nekhanevych, 2020). I1ix gac
MEPIIOro JAOCTIKEHHS PYXOBi TeCTH 3 XOIh00I0 Marfi-
€HTH BUKOHYBaJIM 3 BUKOPUCTAHHSIM YOTHUPHOXOTIOPHUX
xXonyHKiB. Hanmami — 6e3 1oJaTkoBHX TEXHIYHUX 3ac00iB
JUIsE XoAbOW. PiBeHb KOTHITMBHOI (DyHKI1 OLiHIOBAIH
3a MoCA (Panwar, 2019). Komm’rorepHy ToMorpadito
KC mpoBoannmu nHa ToMorpagi Siemens SOMATOM
Perspective (Himeuunna). Busnauanm MII] 3a mika-
noro [ayncdinma B [IBC (y 30HI KOMIIAaKTHOT PEYOBHHI)
3 000x 0okiB (Narayanan, 2019) 3a tomomMoru mporpam-
Horo kommiekcy RadiAnt Dicom Viewer (Medixant
Maciej Frankiewicz, Poznan).
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Hns craructuuHoi 0OpOOKH AAHUX BHKOPUCTOBY-
Bajm maket Jinen3iiHoi nporpamu STATISTICA (6.1,
Homep AGAR909E415822FA) (Holovanova, 2017).
AHami3 BIINOBIAHOCTI OTPUMAaHHX JaHUX HOPMajb-
HOMY 3aKOHY pO3IMOAITy BHKOHYBamu 3a W-KpuTepi-
em Illamipo-Yinka. [l XapakTepUCTHKH MOJOXKESHHS
KUTBKICHUX MOKa3HHKIB 3aCTOCOBYBaliM: M — cepeiHe
apupmernune, SD — cepenHe KBagpaTHYHE BIIXH-
neHHs. Pesyneratu npeactasmsim y Buai M+SD. Ilpu
IbOMY JIOCTOBIPHICTh BIIMIHHOCTEH BCTaHOBJIIOBAJIH
3 BUKOPHCTAHHSAM MMapaMeTPUYHHX METOIIB, 30KpeMa
t-kpurepito CThIONEHTA IS 3aJIC)KHAX Ta HE3aJICIKHUX
BubOipok Ta U-kpurtepito ManHa-YiTHi. SIkicHi mokas-
HUKHU TPEACTaBIUTA B a0COMIOTHHUX (N) Ta BiJHOCHUX
(%) BenmnunHax. [TopiBHAHHS SKICHUX JIaHUX MTPOBOIH-
JIK 3 BUKOPUCTAHHSAM KpHUTepito xi-kBaapar IlipcoHa.
Bruiue akTopiB BU3HAYANM 3a JOTIOMOTH JUCIIEPCiii-
Horo aHaiizy ANOVA/MANOVA. PiBaeM craTucTud-
HOI 3HAaUUMOCTi 0Opano p<0,05.

JlocnimkeHHss BUKOHYBAJIOCh BIiAMOBIIHO 10 TUTaHY
HayKOBO-ZIO0CHiHOT pobotu kadenapu ¢izuunoi pea-
OimiTarii, CIOPTHBHOI MEIUIMHUA Ta Bajeonorii JIHi-
IOPOBCHKOTO  JICPIKABHOTO MEIHYHOIO YHIBEPCHUTETY
«Menmune, (i3ioTepaneBTHYHE Ta EProTepaleBTHIHE
3a0e3MeueHHs] CIIOPTUBHUX, O3/0POBUMX Ta peadiniTa-
uiftaux tpenyBanb (Ne 0121U114435, 2022-2026 pp.).
Komicis 3 nmutanp Giomenn4yHoi eTuku JIHIIPOBCHKOTO
JIep)KaBHOTO MEIUYHOTO YHIBEPCHUTETY Hajgama J03-
BiJl Ha MPOBEJCHHA AOCTIKEeHHS (mMpoTokon Ne 6 Bin
05.10.2019 p.) i BcTaHoBWIA, 110 (AKTIB MOPYIICHb
MOPaIbHO-CTHYHUX HOPM HE BHABICHO. JlOCIiDKEHHS
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MIPOBOJMIIOCS 3TiHO 3 MpHHIUNAMK [ enbCiHCBhKOT Je-
knaparii CBiToBoi Menn4Hoi acoriarii «ETuuni 3aca-
U MEIUYHUX JOCIIDKEHb, 10 CTOCYIOTHCS JHOICHKUX
cy0’ekTiB» (3MiHeHa B xoBTHI 2013 poky). [lucsmoBa
3rojia Ha y4acTh y AOCHiIKSHHI Oyina OTprMaHa BiJl yCixX
MMali€HTIB.

PesyabTaTn gociigxeHHs: Ta ix 00ropopeHHs.

AHaJi3 rpyn Ha OJXHOPIJAHICTB JIO MOYATKy 3acTOCY-
BaHHS TEPANEBTUYHUX MPOrpaM BiIHOCHO CTaTi, BIiKY,
AHTPOIIOMETPUYHHX JAHUX, PIBHSI CIACTUYHOCTI, CTaHy
KOTHITUBHMX (DyHKIIi Ta 9acy IiCIIsi MO3KOBOTO 1HCYJIb-
Ty JIOBIB BIJICYTHICTh CTATHCTUYHO 3HAYMMHUX BiIMIH-
HocTel 3a o0paHuMu nmokazHukamu (p=>0,05).

[potsirom 3actocyBaHHs OOpaHMX TEPaNEBTHYHUX
IpOrpaM BCTAHOBJICHO MO3UTHBHY JHHAMIKY 3a MOKa3-
HUKaMH piBHsA Ooiro 3a BAIIl ¢yHKIIT HIKHBOT KiH-
IiBKK B 000X rpymax crnocrepexeHHs (tabm. 1). [Ipore
3aCTOCYBaHHS PO3po0IIeHOT mporpamu (i3udHoOT Tepartii
MoKazano Oifplly e(EeKTHBHICTH IMOPIBHSIHO 31 CTaH-
JApTHOI0 3a TIIOKa3HUKAMH CHIJIM M sI3iB-pPO3THHAYIB
CTOIH Ta BEJUKOTO MaNbIls, aMILTITYIX PO3TUHAHHS Ta
BigsenenHs y KC.

3acrocyBaHHs crielu(iYHAX BIPaB BiJMOBIITHO O
MpoOJIeM MAIiEHTIB 3 HACHIKaMH IHCYJIBTY Y po3pobiie-
Hill iporpami cTajgo OCHOBOIO /ISl OiTBIN €(hEeKTHBHOTO
BIUIMBY Ha IIPOCTOPOBO-YACOBI MOKA3HUKH XOABOH, ITU-
HaMiyHy piBHOBary (Ha 2 Bi3WT) Ta BUTPHBAJICTH Ha 3
BI3UT caMe B OCHOBHIH IpyImi. ACUMETpisi XOIb0H B OC-
HOBHIiH rpymi 3MEHIIyBaach i Bke depe3 4 MicsIl Mana
PI3HHUIIIO 3 BiIIOBIIHAM ITOKa3HUKOM KOHTPOIBHOI TPY-
mu (Tabm. 2).

Tabmuns 1

JuHaMika MOKa3HUKIB CHJIM M’f13iB HUKHBOI KiHIIBKH Ta 00csAry pyxiB
Y KyJILIIIOBOMY CYIUI00i Ha 001[i yIIKOIKeHHSI B Mpoleci Tepamii

I'pynu nopiBusiaus (M+SD)
Moxa3Huk OcHoBHa (n=21) KonTpoasna (n=21)
1 BizuT 3 BisuT 1 Bi3uT 3 Bi3uT
L2 3,0+0,9 4,3+0,6* 3,1+0,9 4,4+0,6%*
L3 4,7+0,5 4,9+0,3% 4,6£0,5 4,7+0,5
MMT L4 3,3+0,5 4,240,5*! 3,5+0,6 3,8+0,4*
L5 4,1+0,6 4,6+0,5*! 4,0+0,6 4,140,5
S1 4,5+0,5 4,7+0,5% 4,6+0,5 4,7+0,5
S2 4,4+0,5 4,7+0,5* 4,3+0,5 4,6+0,5%
3runanns y KC, °© 53,0£8,2 96,7+7,9* 54,3+7,7 94,5+11,3*
Posrunanns y KC, °© 7,3+2,4 18,0+2,6*! 7,742,8 15,0+£3,1%*
Binsenenns y KC, ° 9,943,1 25,144,9%! 10,2+3,3 20,4+4,4%
[pusenenns y KC, © 8,0£2,3 23,0+2,3%* 8,48+2,6 24,342, 7*
Cymninanis y KC, °© 7,4+1,8 46,14£3,0* 6,9+1,7 46,5+2,2%
IMponanis y KC, ° 5,7+1,4 43,243,6* 5,741,2 40,9+4,2*
BAIII, 6anu 3,57+1,63 0,19+0,40%* 3,28+1,55 0,14+0,36*
Ipumitku: *— cratucTuyHa 3HaunMa pizHui (p<0,05) mix 1 Ta 3 BisuTamu B koxHid rpymi; 1 — p<0,05 MiXk OCHOBHOIO Ta
KOHTPOJIBHOIO Tpymamu mif 9ac 3 Bisuty; L 2-5, S 1-2 — M’5130B1 rpynH BiIIIOBITHO JO CHMHOMO3KOBHX CETMEHTIB.
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Tabmuig 2
Pe3yabTaTn qocaigxeHns pyxoBux QyHKmin
I'pynu nopiBusinas (M+SD)
Iloxa3Huk OcHoBHa (n=21) Kontponsna (n=21)
1 Bi3uT 3 Bi3ur 1 Bi3ut 3 Bi3ur

Iunexc appica, 6anu 46,3+6,8 83,0+5,2%*! 46,2+6,2 68,4+6,2*

i 2,5+1,1 11,5+0,7%! 2,9+13 10,5+1,1*

Tinerri, 6anu C 7,2+1,0 15,2+1,3% 7,6£1,3 15,5+0,7*

3 9,7+2,0 26,7+1,5% 10,542,5 26,0+1,4%*

JK, cm 25,3£3,8 36,6+3,2%! 25,5+4 .4 34,1+3,8%

AL, cm 52,6+6,6 73,4+6,4*! 52,3+7,9 69,0+7,3%

Acumerpis, % 47,9+1,4 49,940,4*! 48,6+1,3 49,5+0,6*
6XTX, M 101,0+19,0 301,5+37,4*! 111,0424.,0 275,125 4*
10MTX, m/c 0,38+0,05 0,94+0,10*! 0,41+0,07 0,86+0,07*

[pumiTku: *— craructryHa 3HaunMa pizHUNA (p<0,05) mixk 1 Ta 3 Bi3uTamu B KokHiH rpymi; 1 — p<0,05 Mik OCHOBHOIO Ta
KOHTPOJIBHOIO Tpynamu mif dac 3 Bisuty; I, C — nuHamiyHa Ta CTaTW4HA PiBHOBAra, BiAOBigHO, 3 — 3aranbHa orinka; JJK — nomxuHa

KpOKY Ha orniepoBaHomy Ooiri; JIL[ — moBxkuHA UKITY XOIB0U.

VY mporeci 3acTocyBaHHs TporpaM (i3ugHOI Tepartii
OyJI0 BCTAHOBJICHO MTO3UTHBHY JHHAMIKY 1 3a TIOKa3HH-
koM MII] T1BC 3a mxanoro ["'ayHcdinga B 000X rpymax
crioctepexeHHsa. Tak, Ha moyarky gociimkerns MIL]
B cepenuboMy craHoBmina 904,1+49,1 HU B ocHOBHIi
rpymi ta 906,1+55,5 HU B kKoHTpOnbHi# rpymi, Toai 5K
gepe3 4 MicsIi MOKa3HUKU Oynu Ha piBHI 946,7+49.3
HU Ta 939,9+£55,5 HU, BignosigHo 10 rpyt (p<0,05).

Hduckycisi. Pe3ynprati Hamoro AOCHTIIKEHHS Mif-
TBEPIWIM Ta YTOYHWIM JaHi MOMEpeaHIX podiT momo
3HAYHOTO PO3MOBCIOKEHHS BHIAAKIB 3HIKeHHS MIL]
[IBC y mamieHTiB MiCIsi HNEPEHECEHOTO iHCYNBTy Ha
cTopoHi ypaxenHs (Povorozniuk, 2018; Yang, 2020).
Kpim Toro, B poOOTi MiATBEPIKEHO €(PEKTUBHICTH 3a-
CTOCYBaHHS CTaHIApTHOI mporpamu (izmdyHOI Teparii
y manieHTiB micis eagonporesyBanas KC (Min, 2021).
Takox B poOOTi MiATBEPAKEHO AaHI MO0 TO3UTHBHOTO
BIUIMBY 0ChoBHX HaBaHTaxkeHs Ha MIL] IIBC (Worthen,

2005). IIpoTe 3acTocyBaHHS PO3pOOIECHOT IPOrPaMH Te-
partii 3 ypaxyBaHHSIM CIICIIU(IIHUX MOPYIICHb PYXOBUX
GyHKIIN Ha ypaskeHiHd HIXKHIM KiHIIBIII JOBEJIO MepeBa-
Karouy eEeKTHBHICTh caMe JUis peabimiTaimii cuiu M’ -
31B TWJIBHUX PO3THHAYIB CTOIH, aMILTITYIU BiJBEICHHS
Ta posruHanHs y KC, nuHamidHOi piBHOBArH, 110 CTaJIO
0a3010 IUIA KpaluX pe3yJbTariB IPOCTOPOBO-9ACOBUX
MOKAa3HUKIB XOJbOU, IIBHIKOCTi, BUTPUBAIOCTI Ta 3a-
TaJbHOTO (DYHKIIIOHYBaHHSI.

BucHoBkH. Y po0OTi TOBeAEHO, IO BpaxyBaHHS
B PO3po0iieHiil mporpami ¢i3ndHOI Tepamii MmopyIieHb
HEPBOBO-M’SI30BOI0 KOHTPOJIIO, M’SI30BOT0 TOHYCY Ta
CHITH, PIBHOBAary, sK HACNIiJKiB IEPECHECEHOTO B aHaM-
He3i 1HCYNbTY, € e()eKTUBHUM I Yac TUIAaHYBaHHS Ta
3aCTOCYBaHHS (i310TEpPaNEeBTHYHUX 3aXOJiB IIOJAO0 pe-
abimitamnii MPOCTOPOBO-YaCOBUX IMOKA3HUKIB XONIBOH,
MIBHJKOCTi, BUTPUBAJIOCTI Ta 3aralibHOr0 (yHKIIIOHY-
BaHHS ICJISI €HIOMPOTE3YBAHHS KYJIBIIIOBOTO CYIIIO0Y.
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MPO®DITAKTUKA TPABMATHU3MY B OCIB, IKI 3BAUMAIOTHCS HACTIIbHUM TEHICOM

Axmyansnicms. [npopmamusnumu kpumepismu O U3HAYEHH QI3UUHO20 HABAHMAICEHHA MA 3aNo0icaHMA CNOPMUBHO20
mpasmamuzmy moxicyms 6ymu ocobnueocmi Qizuunoco pozsumxy. Oonum iz makux kpumepiig € cinepmo6inonicme cyenobie (I'MC).
Ilpu I'MC naiiuacmiwe 3ycmpiuaiomscsi 3MIHU Y cmaHi onopro-pyxoso2o anapamy (OPA), 3HudceHHs: M 51306020 MOHYCY, CXUTbHICHb
00 6UBLXIG Ul PO3MACHEHHSA 36 A30K, NIOBUWYEMbCA BIPOLIOHICIb OMPUMANHA MPASM. SHUSUMU PUBUKU MPABMAMU3AYTT MONICHA 34
00nOMO02010 nPoGedenHsi 000AMKOB020 0OCMENCEHH s (I3UUHO20 CMAHy Ma GUKOPUCMAanHs Qizudunux enpag ons ykpinienns OPA ma
NOKpaujeHHs QYHKYIOHANbHUX MONCIUBOCHIEN OP2AHIZMY CHOPMCMEHA.

Mema oocnioxicennsa — niosuwumu eghekmusHicms 3acodie NPoPinaKmuKu mpasmamusmy y CNOPMcMeHie, Wo 3aimMaomscs Ha-
CMITLHUM MEHICOM, WAAXOM OOIPYHMYBANHS MdA PO3POOKU NPOSpamus O00AMKOSUX QI3UYHUX MPEHY8AHb Y NIO20MOGUIl MA 3aKII0UHIL
YACMUHAX 3AHAMb.

Mamepianu ma memoou. Y oocniodxcenni 63a1u yuacme 24 cnopmcmena, AKi 3aUManucs HACMiTbHUM MEHICOM Y CHOPIMUBHOMY
Ky6i, cepeoniil six écmarnosus 16,0+1,6 poxis. Busuanu anamues sxcumms 3a O0NOMO2010 AHKEMYSAHHS, OOCHIONCY8ANU pizuyHULl
CmaHn CNOPMCMeHis, a came: CULY M a3i68 KUCmi 3a 00NOMO2010 OUHAMOMEMPIL, QYHKYIOHATbHUL CMAH cepyeBO-CYOUHHOIL cucmem 3a
nokasuuxamu npod lenya i [llmanze, wacmomy cepyesux ckopoueHb memooom nynvcomempii. Kniniuni osnaxu I'MC diaenocmyea-
auce 3a kpumepismu I1. Betimona. Pe3ynomamu 00CniodicenHs ananizy8anics 3 GUKOPUCMAHHAM Memooie 6apiayiinoi cmamucmuku.
Hns oyinku docmogipnocmi iOMIHHOCIEN MIdIC SPYNamu CnOCImepedCcen s BUKOpucmosgyeanu nenapamempuunui U-kpumepii Man-
Ha-Yimui. Kpumepiem cmamucmuunoi 3uauumocmi 6yno ooparo p<0,05.

Pezynvmamu docnioscennsn. Bemanosneno, wo ceped cnopmemetis iz nomipro eupascenoio I'MC 25% manu 3axeoprosarns onop-
HO-pyx06020 anapamy, a y 37% eunukac 3a0uwika npu Qizuunomy Hasanmagicenui. Y 00H020 npedCmasHuKa 3 ROMIPHO 8UPAIICEHOIO
I'MC 6ys sunadox panmoeoi cmepmmuocmi ceped poouuie. Ceped 50% cnopmcmenis ne Oyno einepmodinorocmi, 50% mana nomipto
supasicery 2inepmobibHicmb Cy2nodis, a eupadceHa 2inepmoditbricms cyenobie oyna eiocymus. Y opyeii epynu cnopmemenie 4CC
oyna nudicye, nixe y nepwiil epyni. Ilokasnuxu npobu Illmanee ma I'enua Oyau kpawi y cnopmemenis, y axux oyaa giocymmus I'MC.
Tokasnuku cunu m’azie kicmi y cnopmemenis i3 I MC 6yau Hudcui, HIdC Y CHOPMCMEHNIB i3 HOPMATbLHOI pyXaugicmio y cyenobax. Lle
6KA3YE HA 3HUMCEHHS 30AMHOCTE BUKOHANHS CUTOBUX 3YCULL Y CNOPMCMENI8 3anedxcHo 6i0 supacenocmi TMC.

Bucnoeku. Y cnopmcemenie i3 nomipnoio zinepmobinehicmio cy2nobig 6yno 6CmanosneHo 2ipui NOKasHuKu Qizuunozo cmamy no-
DIBHAHO i3 meHicucmamu 3 HOpMAIbHOW pyxausicmio cyanodis (p<0,05). 3oxpema, y nux oyna suworo YCC na 11,3+0,6 yo/xe, Husxcuu-
MU YAC 3amPUMKU OUXAHHS HA 80uxy ma suouxy Ha 8,1+0,4 ¢ ma 9,9+0,6 ¢, 6i0nogiono, menuioro cuna m’a3ie kucmi va 3,4+0, 1 ke, wjo
6KA3YE HA 3HUINCEHHS 30AMHOCMI 00 BUKOHAHHS CULOBUX 3YCUb MA HA8aHmMadicends. Lle cmeopioc nepedymosu 0 GUHUKHEHHS MPAGM
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Mma YCKAAOHeHb Y 3MA2AIbHOMY MA MPeHYSAIbHOMY Npoyecax. 3Hu3umu pusuku mpagmamusayii ma QyHKYIOHATbHUX YCKIAOHEHb
npu npoeedeHHi 3aHAMb i3 HACMITLHO20 MEHICY MONCHA 3a OONOMO20I0 NPOBEOEHHS CBOEYACHO20 0OCMeENCeH S i3UYH020 cmaHy ma
KOpeKyii (Oi3uuHUX HABAHMANCEHD.

Knrouoegi cnosa: nacminvruil menic, mpaemamusm, CROPmMcMenu, 2inepmodinbuicms cyenobis, npogirakmuxa, Qizuuni enpasu.
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PREVENTION OF INJURIES IN PEOPLE WHO PLAY TABLE TENNIS

Actuality. The specifics of physical development can be informative criteria for determining physical load and preventing sports
injuries. One of these criteria is joint hypermobility (JH). With JH, changes in the state of the musculoskeletal system (MSS), a decrease
in muscle tone, a tendency to dislocations and sprains, and an increased likelihood of injuries are most common. It is possible to reduce
the risk of injury by conducting an additional examination of the physical condition and using physical exercises to strengthen the MSS
and improve the functional capabilities of the athlete s body.

The purpose of the study is to increase the effectiveness of the means of injury prevention in table tennis athletes by substantiating
and developing a program of additional physical training in the preparatory and final parts of the classes.

Material and methods. 24 athletes who played table tennis in a sports club took part in the study, the average age was 16.0+1.6
years. The life history was studied using a questionnaire, the physical condition of the athletes was studied, namely: the strength of the
hand muscles using dynamometry, the functional state of the cardiovascular system according to the indicators of the Gench and Stange
tests, and the heart rate by the pulsometry method. Clinical signs of JH were diagnosed according to the criteria of P. Beighton. The
results of the study were analyzed using methods of variational statistics. The non-parametric Mann-Whitney U-test was used to assess
the reliability of differences between observation groups. p<0.05 was chosen as the criterion of statistical significance.

Research results. It was found that 25% of athletes with moderately expressed JH had diseases of the musculoskeletal system, and
37% had shortness of breath during physical exertion. One representative with moderately expressed JH had a case of sudden death
among relatives. Among the athletes, 50% had no hypermobility, 50% had moderately expressed hypermobility of the joints, and there
was no pronounced hypermobility of the joints. In the second group of athletes, the heart rate was lower than in the first group. The
indicators of the test of Stange and Gench were better in athletes who did not have JH. Skeletal muscle strength in athletes with JH
was lower than in athletes with normal joint mobility. This indicates a decrease in the ability to perform strength efforts in athletes,
depending on the severity of JH.

Conclusions. Athletes with moderate JH had worse physical condition indicators compared to tennis players with normal joint
mobility (p<0.05). In particular, they had a higher heart rate by 11.3+0.6 beats/min, lower breath retention times during inhalation and
exhalation by 8.1+0.4 s and 9.9+0.6 s, respectively, and lower strength hand muscles by 3.4+0.1 kg, which indicates a decrease in the
ability to perform strength efforts and loads. This creates prerequisites for the occurrence of injuries and complications in competitive
and training processes. It is possible to reduce the risk of injury and functional complications during table tennis classes with the help
of a timely examination of the physical condition and correction of physical exertion.

Key words: table tennis, injuries, athletes, joint hypermobility, prevention, physical exercises.
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AxTyanbHicTh. YacTi BUnagku TpaBM IIif dac 3a-
HSTHh HACTUTHPHUM TEHICOM HE TLTBKH BHKIUKAIOTE CTYP-
OOBaHICTh Cepe/1 CIEialiCTiB B 00JI1aCTi MeIUIUHH 1 (i-
3MYHOTO BUXOBAHHS, aJIe i XBIJIFOIOTH OATHKIiB Ta JiTEH.
He nmuBnsunce Ha BENMMKHH ITOCBiZ, PO3KPHUTTS PSITY
NMPUYUH ¥ MEXaHI3MiB BHHUKHEHHS TPaBM B HAaCTib-
HOMY TEHiCi, I mpobieMa 3aJIUIIAETHCS aKTYaIbHOIO
i croromui (Ebadi, 2018; Zhukovskyi, 2021).

Hacrinpauii TeHic (MHT-TIOHT) — OMIMIIHCHKUHN BU
CIIOPTY 3 pakeTKaMH, CKIANAETHCSA 3 PI3ZHOMaHITHHX
aTaKyIouuX 1 3aXMCHHUX NMPUHOMIB — yrIapis, sSKi BUMa-
raroTh BHCOKOi M’SI30BOi CHJIM, THYYKOCTI PyXiB 1 KO-
opauHaIii Tija. JI7s J0CATHEHHS 3MarajbHOTO Pe3yib-
TaTy TpaBIli TOBUHHI OYTH TOTOBHUMHM JI0 TUHAMIYHOTO
OOMiHY CKJIAAHUMH yIapaMH Ta pi3HOMaHITHOI TaKTH-
KH i3 3aCTOCYBaHHSM CKIIQAHUX TEXHIYHUX EJIEeMEH-
TiB 3 BUCOKMMH 00epTaMH # BUCOKHMH IIBUIKOCTSIMH
M’siya. TenicucTam HeoOXiTHO BHKOHYBATH arpeCHBHI
MaHEBPH 3 HArojoCcOM Ha CHJI Ta MPUCKOPEHHI, SIKi
0arato pasiB MOBTOPIOIOTHECS IIPOTSATOM TPEHYBaHHS
(Kuznetsova, 2019; Zhukovskyi, 2021). /loBrorpusana
MPaKTUKa Ta MOBTOPIOBAHI PYXH Pa3oM i3 iHTCHCHBHU-
MM CTATUYHMMH HaBaHTAXXEHHSIMHU CTBOPIOIOTH OCHOBY
IUTL AaCHMETPUIHOI POOOTH M’SI31B, IO MPH3BOAUTH 1O
HepeBaHTAXEHHS OKPEMHX CYITI00iB Ta M’ SIKUX TKaHHUH,
1, 3pemToro, cnpuunHse TpaBmyBanHs (Ebadi, 2018;
lino, 2011; Li, 2021).

PeTpocriekTrBHE NOCTIKEHHS MTOKa3alo, M0 OHA
II’Ta TPaBILiB Y HACTUIBHUM TEHIC CTPa’kAaE Bix TpaBM
mieda. JlocimipkeHHs 00 TPaBIliB Y HACTUILHUHN Te-
HiC i3 KpaiH €Bponu BKa3yloTh Ha Te, mo 20% TpaBM
OyJ10 JIOKaJli30BaHO B oOyacTi ruieua, 15% — crerHa,
13% — Haam’ SITKOBO-TOMIJIKOBOTO cyriiody, 11% — mpo-
MeHeBo-3am’sicTkoBoro  cyrmody (Polyakova, 2019;
Javadi, 2016).

VIIKOmKEeHHS Bill TepCHABAHTAKCHHS HaidacTile
YPaKaroTh IJICIOBHUH, JIIKTHOBHH 1 IPOMEHEBO-3aI1 ICT-
KOBUIA cyrio0u. YacTumu € 60NbOBI CHHIPOMH IMOTepe-
KOBOTO Ta TPYJHOTO BiAifIiB XxpeOTa. [lepeBakHo roctpi
TpPaBMH BHHHKAIOTh Y HUXKHIX KiHIIIBKaX, & YIIKO/HKCH-
Hs, SIKi PO3BHBAIOTHCS 3 YAaCOM, XapaKTEpHI Ui Bepx-
Hix kiHmiBok (Kalo, 2020). /Iy TeHICHCTIB BHCOKOTO
piBHS HalOLIBII XapaKTEPHUMH € TPaBMH BiJ IepeHa-
BaHTAXXEHHS, TaKi SK «JIKOTh TEHICHCTa» (JaTepaiib-
HUH eMiKOHAWIIT JIKTHOBOTO CYII00y) Ta YUIKOPKECHHS
3am’sicTka. J{ys MeHIn kBasi(pikoBaHUX TEHICHCTIB MpH-
YMHAMH TPaBM MEPEBaKHO CTAIOTh HEIPABUIbHE BHKO-
HaHHS TEXHIYHUX MPHHOMIB Ta HEBIAMOBIMHI (i3WdHi
HaBaHTaXeHHS. BusBieHo, mo Oib y IJIEUYOBOMY CYT-
11001 TypOye Omm3pko 24% TpaBIiB BHCOKOTO PiBHS Bil
12 o 19 pokiB Ta 10 50% — CIOPTCMEHIB CEpEIHLOTO
Biky (Polyakova, 2019; lino, 2011).
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VY rpaBuiB y HACTIIBHUI TEHIC YacTO 3yCTPIUAETHCS
CHHJPOM 3ITKHEHHS JOIATKH, IKUI MOe OyTH CIIpUYH-
HCHUH BHCOKHM HABAHTAKCHHSM Ha IUICYOBHHA CYIIIO0
Ta JIOTIATKOBO-TPYIHE 3 €IHAHHS IIiJ Yac PyXiB y Ha-
crineHOMY TeHici (Bankosz, 2017; Kuznetsova, 2019).

TpeHepa Ta CIOPTUBHI JIiKapi TOBUHHI MaTH BceOiy-
Hi 3HaHHA PO OiOMEXaHiKy IUIEUYOBOTO Cyrioda y Te-
HicucTiB. ONIi MMOKAa3aB THIIOBI XapaKTEPUCTHKH aK-
THUBHOCTI IUICYOBOTO CyI100a B ENITHUX CIIOPTCMEHIB,
y SIKUX OyJI0 BUSIBJICHO OUTBIIMA MaKCUMAaJIbHUIA 00CAT
BHYTPILIHHOTO OOCPTAaHHS IUIeda Ta OUTBIINI KpyTHHH
MOMEHT IUIEYOBOTO Cyrio0a B KOPOHAIBHIH TJIONIMHI
(Zhukovskyi, 2021).

Y monepenHboMy AOCTIKSHHI BXKE MiAKPECIIO-
BAJIOCS, IO HAJAMIPHE HABAHTAXCHHS HA CEIMEHT
€ OCHOBHUM (DaKTOPOM, IO CIPUSE BHCOKOMY PHU3UKY
TpaBMu. OfHaK He OyJI0 PO3MISHYTHX CTaTeH, ki O 30-
cepe/pKyBaJIMCS Ha TPaBMI Ijieya Ta ii 3B’3Ky 3 Oiome-
XaHIYHUMH XapaKTepUCTHUKAMHU PyXy IUleda Ta TpaBMi
MiJ Yac IPH B HACTUILHUH TeHic. PO3yMiHHS MeXaHi3MiB
TpPaBMyBaHHs € BaKJIMBOIO IIEPEIyMOBOIO [UISi IpOBe-
JIeHHsI MPOQITaKTHYHUX 3aXOiB, & TAKOXK JIIKyBaHHS
B kiiHini (lino, 2011).

OfHi€0 3 NPUYHH TPAaBM € OCOOJUBOCTI (hi3UMYHO-
TO PO3BUTKY, SKi MOXXYTh BHCTYHATH iH()OPMAaTHBHUMHU
KPHUTEPISIMU ISl BU3HAYCHHS (Pi3MYHOTO HABAHTAKECHHS.

OxHuM i3 HEX € TinepMoouTbHICTh cyrnobis (TMC),
TOOTO TIEpEBUINEHHS 00’€My pyXiB B OXHOMY a0o Je-
KIJIBKOX CyII00ax IMOpIiBHSHO i3 CEepeAHbOCTATHCTHY-
HOIO HOPMOIO, IO € KOHCTHTYIIITHOIO 0COOIUBICTIO Op-
ranizmy (Alter, 2001; Diachenko, 2018).

[Tpu I'MC Haliuacrilie 3ycTpidaroThCs 3MiHH y CTaHi
OIIOPHO-PYXOBOTO arapary (3HWKEHHS M’S30BOrO TO-
HYCY, CXHJIBHICTh IO BUBHXIB i PO3TSATHEHHS 3B’S30K),
TOMY HECTaOUTbHI CyrioOu OibII CXMIBHI 0 9acTHUX
MiJIBUBUXIB Ta BHBHXIB, IO MOXE OYTH NPHYHHOIO
JIETCHEPATUBHO-IUCTPOPIYHUX 3MIH Yy IOJAIBIIOMY
(Marushko, 2017; Bakuridze-Manina, 2018).

I'imepMoO6inbpHICTE y cym1o0ax MiABHILYE BipoTij-
HICTh OTPHMaHHS TPaBM 3B’530K, BUKJIHKAE JecTabimi-
3aIio Cyrio0iB Ta IX 3MIIICHHS, 110 3HAXOAUTHh CBOE
MIATBEPKCHHS. Y PsAal HayKoBHX poOiT (Marushko,
2017; Beighton, 1983). IMC 3ycTpivaeThcs 3 4acTo-
Toro 10% y eBpoIeHChKil MOMyNAMLii cepes T0pociio-
ro HaceneHHs 1 16,8% cepex 10-17 pidHMX mIKomspiB
Vkpainn. [MC BiZHOCHTBCS 10 CaJKOBOTO (DaKTOPY,
SKUW BIUTMBa€E Ha (PI3UYHUI CTaH JIONUHU Ta MOXE
OyTH pe3yapTaToM CHCTeMaTHYHUX TpeHyBaHb (Pacey,
2015; Marushko, 2017).

[Mamientn 3 'MC Ta CckeneTHO-M’SI30BUMHU TpaB-
MaMH YacTO 3BEpPTAIOTHCS 338 MEIUYHOIO JOIIOMOIO)
3 IpUBOIY AM(y3HOT CKeIETHO-M 130801 00:i. ['imepmo-
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OUTBHICT CYTNIO0IB BUCTYIA€ CKPHHIHTOBUM MapKEpOM
CHCTEMHOTO Bpa)KE€HHS CIIONYYHOI TKaHHHU. CaMe ToMy
BOHA MOKE CIIyTyBAaTH OCHOBOIO ISl OiNbIII peTeIbHOI
IIarHOCTHKH IHIIUX CIIONYYHOTKaHHHHUX 3MiH, 30Kpe-
Ma y cepueBo-cyauHHii cucteMi (Tymochko-Voloshyn,
2017; Pacey, 2015).

Osnaxku 'MC Marots OyTH BpaxOBaHUMH AJISI CBOE-
9acHOi KOpEeKIii 3MiCTy mporpaMu TPeHYBaHb, IS I10-
Nepe/KEHHST )KUTTEBO HEOE3MEUHMX YCKIaTHEHb i
Yac BUKOHAHHS (DI3MIHUX HABAHTAKCHb.

He nuBnstumch Ha BeNUKUi OCBiA, PO3KPHUTTS PAILY
NPUYMH BUHUKHEHHS TPaBM B HACTUIBHOMY TEHICI, LIS
npoOieMa 3aIUIIAETHCS AKTYANbHOIO i CHOTOJTHI.

3HM3HUTH PU3MKH TpaBMaTU3allii Ta (yHKIIIOHATBHUX
YCKJIaJJHEHb MPH MPOBECHHI 3aHATH 13 HACTLUIBHOTO Te-
HICY MOXKHa 3a JOIIOMOTOI0 IPOBEACHHS JOIAaTKOBOTO
o0cTexxeHHsI (PI3UIHOTO CTaHy Ta BUKOPUCTAHHS (Pizud-
HUX BIPaB U YKPIIUICHHS ONOPHO-PYXOBOTO amapary
Ta MOKPAIICHHS (PyHKIIOHATBHUX MOXKINBOCTEH 1 cuc-
TEM OpraHi3My CIIOPTCMEHa.

Mera pocaiIskeHHS — MiIBUIINTH €(EKTUBHICTD
3ac00iB MPO(DIIAKTUKK TPaBMATH3My y CIIOPTCMEHIB,
[0 3aiMarOThCS HACTUIBHUM TEHICOM, IIJISIXOM 00-
IPYHTYBaHHS Ta pO3pOOKH MpOrpamMu JAOAATKOBUX (]i-
3UYHUX TPEHYBaHb y MiATOTOBYIN Ta 3aKIFOYHIH YaCTH-
HaX 3aHSATh.

Marepianun Ta Metronm gociaigxeHnsi. Jns no-
CSATHEHHS METH Ta BHKOHAaHHS ITIOCTAaBICHUX B PO0O-
Ti 3aBAaHb JOCHIDKCHHS MPOBOIWIOCH B JIBA €TaIll.
[Ipotsirom BepecHst 2022 p. MPOBOAMIOCH BKIIOUCHHS
CIIOPTCMEHIB Y JOCITIDKCHHS Ta 3allOBHCHHS AaHKET.
KpuTtepismMu BKJIFOUCHHS OyJH: 0COOM JKiHOYOKO Ta 4O-
JIOBIYO1 CTaTi, fAKI 3aliMarOTHCI HACTUIBHUM TEHICOM
Ta MAalOTh CIIOPTUBHUN PO3pSI HE HIDKYE, HDK OPYTHHA
Jopocnuii, mianucanHs iHGOPMOBaHOI 3TOM HA y4acTb
y pochimkenHi. I[Iporarom xoBTHsS-nmuctonaaa 2022
POKy BiOyBCs IpyTHi eTan JOCTiKEeHHs, ¢ BH3HAYa-
Y (PI3UYHUN CTaH CIIOPTCMEHIB.

VY nociipKeHHI B3SUIM y4acTh 24 CIOPTCMEHH, SIKi
3aliMaics HACTUTEHUM TEHICOM. 3a pe3yabsTaTaMu Mpo-
BEJICHOTO aHKETYBaHHS BCTaHOBJICHO, IO CEpe/HIN BiK
nochipkyBaHux OyB 16,0£1,6 pokiB. Y CIOPTCMEHIB
CepenHiil cTaxk TPeHyBaJbHMUX 3aHATH cKiagas 6,1+0,8
pokiB. 3a cropTuBHOIO KBamidikariero 9 ocio (37,5%)
Maiu 2 fopocnuit po3psan, 12 (50%) — 1 nopocnuii po3-
psan, a3 (12,5%) Oynu kKaHAUAATaMU Y MAaHCTPH CIIOPTY.

Jns peransHOTO 300py iH(OpMAII] B acmekTi mpo-
(UTaKTHKH TpaBMaTH3My HaMH Oylia BUKOPHUCTaHA aHKe-
Ta aHaMHe3y XHUTTS (Abramov, 2014). Kiiniuni o3Ha-
ku 'MC npiarHoctyBanmuch 3a kpurepismu 1. beitona
(Beighton, 1983) 3a neB’saTHOAIBHOIO MIKAJIOK (38 KOXK-
Hy [TO3UTUBHY O3HAaKy OAABAIU MO oJHOMY Oaiy). Kyt
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Mepepo3rnHaHHA y Cyrlio0ax BU3HAYaBCs 32 JOIIOMOTOF0
roHiomMeTpii. OIiHKY MPOBOAMIIH 3a IIKaor0: 0-3 Oanm —
HOpMAaJbHa PYXJMBICTh y cyrnobax, ¢iziosoriuna Hop-
Ma, 4-6 GaniB — nomipHo BUpaxkeHa I'MC, 7-9 oamni —
3nayHa ['MC.

Cuny M’s3iB KHCTI BH3HA4alld KHCTHOBUM JIHMHA-
MoMeTpoM. DyHKITIOHATBEHUI CTaH CepLeBO-CyIUHHOT
CHUCTEM OILIIHIOBAaBCS 32 MOKa3HUKAaMU (DYHKIIIOHATb-
Hux 1mpo6 I'enua i Illranre. BpaxoByBanocs, mo npu
3HIDKEHHI CTIHKOCTI OPTaHi3My 10 TiMOKCii TpUBaIiCTh
3aTPUMKH JUXaHHS Ha BOUXY Ta BHAUXY y Mpobax
3MEHIIYEThCS. BUMIipIOBaHHSI 4aCTOTU CEPLEBUX CKO-
pouens (UCC) mpoBOIMIOCE METOAOM ITyIbCOMETPIi
(Abramov, 2014).

OTpumaHi pe3ynbTaTH JOCTIHKEHHS aHali3yBalNuCh
3 BHUKOPHUCTaHHSIM METOMIB BapialliifHOl CTaTUCTHKH.
Jani npencrasneHo y ¢opmari M+m, ne M — cepen-
He apuMeTH4He, M — CEepedHs NOMHIJIKA CepeaHBOI
apuMeTH4HOI BenuuuHu. J{iis npencTaBaeHHs SKiCHUX
JAHUX PO3pPaxOBYBAIN a0COIOTHI Ta BiTHOCHI MOKa3HU-
ku. Ilpu mpoMy sIKiCHI JjaHi IpeACTaBlICHI B aOCOMIOT-
HUX BEMYMHAX Ta y BimcoTkax (%), Ta/abo y KibKOCTI
BUNAJKIB (n). BpaxoByroun HeBeNHKy KilNbKiCTh CIIOPTC-
MEHIB, SIKI B3SJIM Y4acTh y JOCIIKSHHI, JJIS OLIHKH
JIOCTOBIPHOCTI BiAMIHHOCTEH MiX IpyHaMu crocrepe-
JKCHHSI BUKOPUCTOBYBaJM HemapamerpuuHuii U-kpure-
piit Manna-YitHi. Kpurepiem cratucTHUHOT 3HAUMMOCTI
oyno oopano p<0,05. Bci cmopreMenw, siki Opaiid yyacTb
y IOCIIJKEHHI, Minucany iHpopMoBaHe OTOIKESHHSI.

Pe3yabTaTn AocaizkeHHsI Ta iX 00roBopeHHs. 3a
pe3y/bTaTaMi aHKeTyBaHHS BCTAHOBIICHO, IO cepen
CHOPTCMEHIB i3 oMipHO BHpaxkeHoro ['MC 25% mann
3aXBOPIOBAHHs OTIOPHO-PYXOBOTO amapary (CKoiio3 Ta
TUTOCKOCTOIIICTR), a Y 37% BHHUKA€ 3aquIIKa IpHu ¢i-
3MYHOMY HaBaHTaXeHHi. BcTaHOBNEHO, 1O B OAHOTO
MpeACTaBHUKA 3 MOMipHO BHpaxeHoro 'MC OyB Bura-
JIOK panToBOl cMepTi y OJIM3BKOr0 poauya.

Hocmimkennas mposisy I'MC mokazano, mo y 50%
CIIOpPTCMEHIB He Oyno rimepmodinbHOCTI, 50% Manu
noMipHo Bupaxeny I'MC, a upaxena 'MC Oyna Bif-
cytHs. Binnmosigao no pisast I'MC cnoprcmeniB Oyio
po3noniaeHo Ha 2 rpynu. Jlo mepmoi Tpynu yBIHIIIH
12 TeHiCcHCTIB, y SKUX BiJ3Ha4ajach MOMIpPHO BHUpaxKe-
Ha 'MC (4-6 6ainiB 3a mkaioro [1. belitona), 10 apyroi
YBIifIIUTM CHOPTCMEHH, Y SIKHX He 0yI1o TinepMoOiIbHOC-
Ti (0-3 6anm 3a mkanorw I1. belitona). Pesyneraru go-
CHIJPKCHHS (DI3UIHOTO CTaHy 00CTEKEHHUX IPEICTABICHI
y Tabm. 1.

3a manumu TaOna. 1 BU3HAYEHO, 110 IMOKA3HUKU JOB-
JKHHMA Ta Macd Tilla He MajH 3HAYHUX BiJMiHHOCTEH
B Irpylax CIIOCTEPEKEHHS. Y APYTii rpynu CHOPTCMEHIB
YCC Oyna Hwk4e, HK y TiepIii rpymi. Takox kpaiu-
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MH OynH TOKa3HUKH CHJIM Y TEHICHCTIB 3 HOPMaJIBHOIO
pyxmnuBicTio cyrno0iB. Lle Bkasye Ha 3HIDKEHHS 31aTHO-
CTi BUKOHAHHSI CHJIOBUX 3yCHJIb Y CHOPTCMEHIB 3aJICKHO
Bix BupaxeHocti [MC, mo Mo)xe IPUBECTH IO BUHUK-
HEHHS TPaBM Ta YCKJIAJHEHb y 3MaraJbHOMY Ta TPEHY-
BaJILHOMY TIpOIiecax.

[Ipu npoBeneHHI QyHKIIOHATBHUX TPOO 13 3aTPUM-
KOIO TUXaHHA MMoKa3HUKH TecTiB LlITanre Ta I'erHua Oymu
Kpalli y CHOPTCMEHIB, Yy SKHX Oyaa BiACYTHS TilepMo-
OUTBHICTH CymI00iB (Tab. 2).

Tabmuig 1
IMoka3nuku Gi3MYHOTO CTAHY TEHICHCTIB
3 rinepmo0inbHicTIO Cyr100iB

Iloxa3Huku I'pynu M=+m
. I rpyna 176,3+4,5
JloBxuHa Tina, cM T rpyna 170.553.1
. I rpyna 59,5+1,2
M
aca T, Kt 1l rpyma 57,510
I rpyna 96,5+6,1
q /XB.

CC, yn./xs 11 rpyna 85,043 3%
Junamomerpist I rpyna 20,0+1,0
CHJIBHIIIOT KMCTI, KT Il rpyna 23,7+1,5*%
JluaamomeTpist ciaabKimmoi I rpyna 23,8+1,1
KMCTI, KT I rpyna 25,0+1,9%*

pumitka. * — p<0,05, crarucTUyHa pI3HULST MIiX

nokaszHukami I ta Il rpymn.

Ta0muns 2
PesyabraTn GyHKIiOHATBHOIO
TeCTyBaHHSI TeHiCHCTIB
IMoxazHnku I'pynn M=+m
I rpyna 30,8+2,3
II I
poda Illrasre, ¢ 11 rpyna 38,843,1*
I rpymna 23,3+2,4
II I
poda lenua, ¢ 1T rpymna 33,344,9*
IMpumitka. * — p<0,05, crarucTUYHa PI3HALOA MiX

nokasHukamu I Ta Il rpyn

OTtpuMaHi pe3yJbTaTH CBiIYaTh MPO Kparie QyHKITi-
OHYBaHHS CEPIIEBO-CYAMHHOI 13 HOPMAIBHOI PYXJIHBi-
CTIO Y CyDII00ax.

TakuMm 4yuMHOM, HaBEJCHI BUIIE JaHI CBiAYaTh PO
HEOOXIJIHICTh Ta JOUIJIBHICTH MPOBEIEHHS MEPBICHOTO

IIECIPSMOBAHOTO CKPHUHIHTY 3 METOIO BUSIBIICHHS (hak-
TOpIB PU3HKY SIK 13 OOKY CEepleBO-CYINHHOI CHCTEMH,
TakK i 3 60Ky ONOPHO-PYXOBOTO amapary, 30KpeMa rinep-
MOOIJTBHOCTI CyrI00iB, sIKa MOXKE 32 YMOBHU (Di3HUHHUX
HABaHTAKCHb y CIHOPTCMEHIB OyTH (haKTOpOM PHU3UKY
TpaBMaru3amii. CBocyacHe BUSBICHHS O3HAK TilEpMO-
OLIBHOCTI CyIII00iB MOXKE CTaTh OCHOBOIO JIsI KOPEKIIii
(GI3MYHUX HABaHTAKEHD MiJ Yac O3A0POBYHX Ta CIOP-
TUBHHMX TPEHYBaHb 1 3aII00IrTH BUHUKHEHHIO TPaBM Ta
YCKIIQJIHCHb M1 9ac 3aHATh HACTITFHUM TEHICOM.

BucHoBkn. 3a pesynpTaTamMH aHajily IiTepary-
pH  BCTAQHOBJICHO IIiJBHIIEHY 4YacTOTy TpPaBMYBaHb
y HacTUIbHOMY TeHici. HalibibI xapakTepHuUM € yui-
KOJPKEHHSI CyII00iB i M’SIKUX TKaHWH BEPXHBOI KiHIIIB-
Kd, 1o craHoBuiio 31% Bcix TpaBMm. DakTopoM pH3H-
Ky YIIKOJKEHb € TiMepMOOUIbHICTh CYII00iB. 3HU3UTU
PHU3HUKH TpaBMaTH3alliil Ta (PyHKIIOHANBHUX YCKJIQIHCHb
IIPY MPOBEICHHI 3aHATh 3 HACTUIFHOTO TEHICY MOXKHA 32
JTIOTIOMOTOFO TIPOBEJICHHS 00CTEXKEHHS (hi3UIHOTO CTaHy
Ta KOpeKIii (i3MYHNX HABAHTAXCHb 3 BUKOPUCTAHHIM
¢Gi3MYHUX BIpaB JJs YKPIIUIGHHS OIOPHO-PYXOBOTO
amapary Ta TMOKpalieHHsS (QYHKI[IOHAJbHUX MOXJIUBO-
CTel opraHi3My CiopTcMeHa. Y TEHICHCTIB 3 TOMipHOIO
TinepMOOUIBHICTIO CYIIO0IB OyJi0 BCTAHOBIJIEHO Tip-
1 MMOKa3HUKU (PI3UYHOTO CTaHy MOPIBHSIHO 3 TEHICH-
CTaMH 3 HOPMaJBHOI PYXJHUBICTIO cymio6iB (p<0,05).
3okpema, y Hux Oyna umoio YCC na 11,3+0,6 yn/xs,
HIDKYUMH Yac 3aTPUMKH IUXAHHS HA BAUXY Ta BUIUXY
Ha 8,1+0,4 ¢ Ta 9,9+0,6 c, BiAMNOBIAHO, MEHIIIO CHJa
M’s3iB kuctTi Ha 3,4+0,1 kr. Ile Bkasye Ha 3HIKEHHS
3aTHOCTI 0 BUKOHAHHS CHJIOBHX 3yCHJIb Ta HaBaHTa-
JKCHb, II0 HaNpaBJeHI Ha PO3BUTOK SKOCTI BUTPUBA-
JIOCTi, y CHIOPTCMEHIB 3 TiNepMOOUIBHICTIO CyIIO0iB,
IO CTBOPIOE MEPEAYMOBH JUII BUHUKHEHHSI TPaBM Ta
YCKJIQIHCHD Y 3MarajbHOMY Ta TPEHYBaJIBHOMY IIpOLie-
cax. Ha ocHOBI mpoBeneHOro IOCIiIKEeHHS OOTPYHTO-
BaHO HEOOXI1/THICTh 3aCTOCYBaHHS JOIaTKOBOI IPOTpaMH
MpoQiTaKTHKH TPaBMaTU3MY JJIsi CIIOPTCMEHIB 13 Tirep-
MOOLJIBHICTIO CYIIIO0IB, SIKi 3aiMAalOTHCS HACTUTLHUM Te-
HIiCOM, IIO BKJIIOYAE 3aCTOCYBAaHHS BIIPaB Ha PO3BHUTOK
CWJIM Ta BUTPUBAIOCTI y MIATOTOBYIH Ta B 3aKITIOYHIH
YaCTUHAX 3aHATTS.
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3ACTOCYBAHHS METO/JIIB ®I3UYHOI TEPAIIII TA EPTOTEPAIIII B PEABLIIITAIII JITEN
13 BATPUMKOIO PO3BUTKY ICUXOMOTOPHUX ®YHKIIII!

Axmyansnicms. 3a cmamucmuyHuMu OAHUMU, CYYACHULL PIBEHb 3AXBOPIOBAHOCMI HA 3A2ANbHY 3AMPUMKY PO36UMKY Oimell i3
3AMUMKOBUMU ABGUWAMU PAHHBLO2O OP2AHINHO20 YPAadCEHNs Hep8oeoi cucmemu cmanogums 6i0 1 0o 3%. Cyuacna peabinimayitina
donomoza Oimsim mMae menoeHyilo 00 POUUPEHHS HAYKOBO 0OIPYHMOBAHUX Memooie Gizuunol peabinimayii. ¥V cgepi epomadcvroco
300p08 st aKyeHm pooumvCs Ha MyTbMUOUCYUNTTHAPHOMY RIOXOOL.

Mema o0ocnioxncenna. Pospobka aneopummy 3acmocy8anHs QizuyHoi mepanii ma epeomepanesmuyHux 3axo0i6 ma oyiHka ix
eexmusnocmi 8 IKysanHi dimeti QOWKIILHO2O GIKY I3 3AMPUMKOIO NCUXIYHO20 MA MOBHO20 PO3GUINKY.

Mamepian i memoou docnioxycennsn. Hamu nposedeno obcmedicenns ma komniekcua peabinimayis 21 oumunu y eiyi 4-6 poxis,
i3 3AMPUMKOIO NCUX-MOMOPHO20 PO3BUMKY, AKI YGIliuaU 6 CK1a0 0CHO8HOI epynu ma 20 300posux dimeil mo2o xHc GiKy, AKI CKAAIU
Konmponviy 2pyny. Oyinka Ouc@yHKYIl 201081020 MO3KY nposoourace memooom EEI, oyinka enocmuunux ma MOMOPHUX (yHKyYil
nposoounacsy 3a Heliponcuxonoziunoio wikanow A. Jlypia, E. Cimepuuyvkoi ma wixanoio ncuxomomoprozo pozeumxy M. O3zepeywvkozo,
wo 6azoeana Ha pieHesiu cucmemi opearizayii pyxie 3a M. Beprnwmetinom.

Pesynemamu oocnioncenns. Obcmedicenns nokasano oegpiyum Gyukyin niokipkosux cmpykmyp y 25% obcmedicenux, oeghiyum
nepeouix enocmuunux cucmem —y 15 oimeii (70%), ma 3a0uix eHocCmuuHUX cucmem, nopyuweHHs KineCmemuyHo20 cHo3ucy —y 5 oimeii
(29%), npocmopoesoeo enosucy —y 6 dimeti(30%).

3 ypaxysanmnam oepiyumy suwux ncuxivnux GyHkyiu ma opeanizayii pyxy dimeu 6yna cKi1adena KOMIieKCHAa peabinimayitina npo-
2pama, cKnadosuMu YacmuHamu aKoi oynu: Qizuyna mepanis, ep2omepanisi, 3aHAMMs 3 1e0a2020M, HeUPONCUXOI020M Md 1020Ne00M;

! lana po0oTa BUKOHYBAJIACh Yy BIMOBIAHOCTI 3 IUIAHOM iHIL[iaTHBHOI HayKOBO-IOCIIAHOI TeMu Kadenpu (isuyHoi peabimirtarii, CriopTUBHOT
MEIUIMHK Ta BaJeosorii JJHINPOBCHKOTO JIEp>KaBHOTO MEIMYHOTO YHIBepcUTeTy «MenuuHe, Bi3ioTepaneBTHYHE Ta eproTepaneBTUUHe 3a0e3MeUeHHS
CIIOPTUBHHUX, 03/0POBYHX Ta pealbimiTalifHuX TpeHyBaHby, Ne nepixaBHoI peectparii YkpIHTEI 01210114435
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B pesynomami empyuans, cknadenux na ocHogi oanux obcmedsicetb, 00CASHYMO NONINUEHHS SUWUX NCUXTYHUX (YHKYIU 3a écima
napamempamu. Tak, nOKa3HUK 6A1y 30p06020 2HO3UCY HADTUZUBCS 00 HOPMU 8 NOPIGHAHHI 3 BUXIOHUMU 3HAYeHHAMU 610 16£1,13 banie
0o 7+0,5 banie (p<0,01). BuxopucmaHHs nepyenmueroi cmumynayii 3 6epoaibHuM Cynpo8oooM ma 0KALI3aAYIEr CRPUSLO NOTINULEH-
HI0 cyx08020 6ana 3 16+1,28 b6anie 0o 7,4%0,48 6anis (p<0,01). Pieenv ounamiunoi koopounayii Mag nosumueHy OUHAMIKY 3HaA4eHb
yvoeo nokasnuxa Ha 29,8% (p<0,01), cmamuunoi koopounayii — na 47%(p<0,01), pisenv cmamuunoi sumpueanocmi nio8UWUBECs HA
32% 6 nopieusanni 3 suxionumu suavenusmu (p<0,01), wo cynpoooicysanoce NOKpaujeHHAM QyHKYil nepeoHix ma 3a0HIX eHOCTUY-
HUX 30H (KOHMPONIO0 ma noCai008HOCMI Oitl Ma KIHeCMemuyHo20 SHO3UCY).

3a danumu enexmpoenyepanoepaii, y 5 oimeit (23%,) smenwunacs upasiceHicmes MidiCRisKyIbHOl acumempii, y 8 oimeut (37%)
niogUWUNACA HAABHICMYb Ab@A-PUMMY, 3MEHUUNACL NOBINbHO-X8UNb08A akmushicmb y 9 oimetl (43%), y 17 dimeii (79%) bioenex-
MpUYHA aKMUueHicmsb cmana 6inbi pe2yiaphoio.

Bucnosok.

1. JlixysanvHa iskynemypa 3 ypaxye8anusam 02HUU MO3K060I ducyHkyii nokpawye skicmv peabirimayii oimeul i3 3ampumKorO
NCUXOMOMOPHO20 PO3GUMKY.

2. Buxopucmanmsi ¢ KOMnJIeKCl peabilimayiiHol npo2pamu CneyianbHux JiKy8albHUX 6npas i GMpyuanb 0036015€ 3HAUHO NPUCKO-
pumu npoyec opmysants UUUX KOPKOGUX (YHKYIL I coyianvHoi adanmayii.

Knrouosi cnosa: dimu, HaACIiOKU OP2AHIYHO20 YPANCEHHS HEPBOBOT CUCeMU, 3AMPUMKA PO3BUMKY, epeomepanis, QisuuHa mepa-
nis.
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APPLICATION OF PHYSICAL THERAPY AND OCCUPATIONAL THERAPY METHODS
IN THE REHABILITATION OF CHILDREN WITH DELAYED DEVELOPMENT
OF PSYCHO-MOTOR’S FUNCTIONS

Actuality. According to statistics, the current incidence rate for a general developmental delay in children with residual effects of
early organic damage to the nervous system is from 1 to 3%. Modern rehabilitation care for children tends to expand evidence-based
methods of physical rehabilitation. In the field of public health, the emphasis is on a multidisciplinary approach.

The purpose of the study. Development of an algorithm for the application of physical therapy and occupational therapy measures
and evaluation of their effectiveness in the treatment of preschool children with mental, motor s and language retardation.

Materials and research methods. We conducted an examination and comprehensive rehabilitation of 21 children with delayed
psycho-motor s and speech development.

Research results and their discussion. Evaluation of brain’s dysfunction was conducted using of EEG method and Lurijas-
Simernitskaya’s neuropsychological scale, psychomotor development scale of M. Ozeretsky and were used in rehabilitation plan:
physical therapist, occupational therapist, activity with pedagogue, neuropsychologist and logopedist.

A deficiency in the functions of subcortical structures was found in7 children 32% of the examined, a deficiency in the anterior gnostic
systems in 15 children (70%), disturbances in kinesthetic gnosis in 5 children (29%), spatial gnosis in 6 children (30%,). According
to electroencephalography, the severity of interhemispheric asymmetry decreased in 5 children (23%), the presence of alpha rhythm
increased in 8 children (37%), the prevalence of gamma and theta rhythms decreased in 9 children (41%), the general bioelectric
activity became more regular in 17 children (79%).

As a result of the interventions, compiled on the basis of survey data, improvements in higher mental functions were achieved in
all parameters.

In particular, the indicator of the visual gnosis score approached the norm in comparison with the initial values from 16+1.13
points to 7£0.5 points (p<0.01). The use of perceptual stimulation with verbal accompaniment and vocalization contributed to the
improvement of the auditory score from 16+1.28 points to 7.4%0.48 points (p<0.01). The total Gnostic score had positive dynamics of
values from 39.4+3.65 to 25.3+2.5 points (p<0.01). The activity of fine motor skills and oral praxis improved in 16 (77%) children.
The level of dynamic coordination had positive dynamics of the values of this indicator by 29.8% (p<0.01), static coordination — by
47% (p<0.01), the level of static endurance increased by 32% compared to the initial values (p <0.01), which was accompanied by an

improvement in the functions of the front and back gnostic zones (control and sequence of actions and kinesthetic gnosis).
According to electroencephalography data, the severity of interhemispheric asymmetry decreased in 5 children (23%), the presence
of alpha rhythm increased in 8 children (37%), the presence of gamma and theta rhythms decreased in 9 children (41%), the general

bioelectrical activity became more regular in 17 children (79%,).

Conclusion. 1. Physical therapy taking into account the foci of brain dysfunction improves the quality of rehabilitation of children

with delayed language and psychomotor development

2. The use of special therapeutic exercises and interventions in the complex of the rehabilitation program allows to significantly
speed up the process of formation of higher cortical functions and social adaptation.
Key words: children, consequences of organic damage to the nervous system, developmental delay, occupational therapy, physical

therapy.

Beryn. AkTyadbHicTb. 3riIHO 3 JaHUMH CTaTUCTH-
KH, ChOTOJICHHUH PiBeHb 3aXBOPIOBAHOCTI Ha TIOOAIBHY
3aTPUMKY PO3BUTKY CTaHOBUTH Bia 1% no 3% y miteit
JIOMIKITEHOTO Ta MOJIOJIIIOTO IIKUILHOTO BiKy. BHacinok
MEPUHATAIFHUX YPaXKEeHb TOJIOBHOIO MO3KY CIIOCTEpira-
€TBCS HE3PUTICTh OKPEMHUX BHIIMX MCHUXIYHUX (PYHKIIN
Ta JUCTapMOHIYHICTB X pO3BUTKY. Hacminkom ypakeHHs
LIEHTPaIbHOI HEPBOBOI CUCTEMHU € MOPYIIEHHS IICUXOMO-
TOPHOT'O PO3BUTKY AUTHHH Pi3HOTO CTYIIEHS TSDKKOCTI, SIKi
CYIPOBOIDKYIOTBCS KIIIHIYHUMHU TIPOSBAMU MiHIMAJILHOT
Mo3koBoi nucdynkuii. (Kozolkin, 2019; Taran I, 2018).

I came craromoTopHi (yHKIII € 00’€KTHBIi3aIli€0
MICUXIKH B Tl CCHCOMOTOPHHX PEAKIIAX i PyXOBUX aKTaX.
Crierudika pisHUX (QYHKIIH 3aJ€KUTh BiJl poOOTH pi3-
HUX PiBHIB NOOYJ0BU PyXiB 3a kiacudikauiero M. bep-
mmreiiHa (Kozolkin, Vizir, Sikorska, Laponov, 2019).
ToMmy BU3HAYCHHS 1HIUBIAYyaaTbHOTO HEWPOIICUXOIOTIY-
HOTO CTaTyCy BHIUX ICUXIYHUX (DYHKIIIH JT0O3BOJISE 1H-
JUBiAyali3yBaTu polec peadimirarii.

AHaJti3 HanpsMKiB peabiTiTaniiHol JOMOMOTH JITSIM
13 3aTPUMKOIO TICHX19HOTO Ta MOTOPHOTO PO3BUTKY CBiJl-
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YHTh, IO 33 OCTAHHI POKH CKIAJIaCh TEHJCHIIS 3MEH-
nIeHHs (hapMaKoJIOTiYHOTO 1 MIMUTAIBHOTO KOMITOHEHTY
TIKYBaHHS, PO3IIUPEHHS MCUXOJIOTIYHOI Ta COLiaIbHOL
JOTIOMOTH, 3POCTaHHS 3aCTOCYBAaHHS JOKa30BUX METO-
niB (hizuuHOi peabimiTauii B cUCTeMi OXOPOHH 310POB’S
nitert (Kobzina, Turenko, 2020; Solomone, 2019).

VY ramysi rpoMazchbKoro 310pOB’si OCHOBHHI aKIICHT
CTaBUTHCS Ha MPOMOIiT MYJbTHIUCIUATUTIHAPHOTO ITiJ-
XOJly 3a Y4acTIO CIELiaJIiCTiB: JiKaps ncuxiarpa, HeBpo-
nora, nikaps ®PM, nicuxorora, ioromnena, KOPEKIIHHOTO
menarora, eprorepanesra, (pi3udHOro TepareBTa, COIli-
anpHOTO mpamiBauka (Internarnational Classification ot
Functioning, Disability and Health: ICF, 2017).

CKJIaJIOBUMHU YaCTHHAMH Nporpamu (HizmyHOi peali-
JiTanii € MOBEIHKOBI IMiIX0AU, METOAM eproreparnii, ¢i-
3uyHoi Teparii (Taran, 2018; Vasudevan, Suri M., 2017).

3acrocyBaHHs eprorepamii y JiTeil JOUIKiIBHOTO
BIKY i3 3aTPHUMKOIO TEMITIB TICHXOMOTOPHOTO PO3BUTKY
CHpUsi€ PO3BUTKY HABUYOK MOBCSIKACHHOI aKTHBHOCTI
(mpuitomy i, TIri€HH, OASTAHHS ), TPOLYKTHBHOT JisTb-
HOCTI (CIIKYBaHHS, TOMAaIIHIX 000B’s3KiB, HABYaHHS),
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JIO3BUIIIS, CAMOCTIHHOMY BHUKOHAHHIO JIiH 3aBISKU KO-
pexii AMCHYHKIIT COPUAHATTS (CIIyXOBOTO, 30pPOBOTO,
TIJIECHOTO, OPAJIbHOTO) TIOJI0IaHHS TPYIHOIIIB COIialb-
HIA B3aeMojii, po3naaie MoeieHHs (Solomone, Shite,
Brown, Reichov, Servil, 2019).

Brpydanss ¢i3zndHOTrO TeparneBTa 3a JOIIOMOTOI0 Te-
paneBTHYHUX BIPaB 3 KOPEKIlil MOPYIICHb BEIUKOI Ta
TOHKOT MOTOPUKH, KOOPIUHAILIIT PyXiB, IPOIPIOpEIeIIIii
CIIpHSIE€ Peryisinii TOHyCy M’si3iB, KOOpAWHALII apTHKY-
JSIIHHUX Ta 30POBOMOTOPHHX PYXiB, HABYAHHIO MAITUM
IPOCTUM Ta CKJIAJHO-KOOPAMHAIMHUM pyXaM: Majro-
BaHHI0, muckMy (Kobzina, Turenko, 2020).

Merta pociaiaskeHHs1 — pO3pOoOJICHHS aJlTOPUTMY 3a-
CTOCYBaHHS 3aX0[iB (i3MYHOI Teparii Ta eproTeparii Ta
OLliHKA 1X e()EeKTUBHOCTI y JIIKyBaHHi IiTeH HOIIKIIHHO-
IO BIKY 13 3aTPUMKOIO IICHXOMOTOPHOTO PO3BHTKY.

Marepianu ta Meroam pociaigxennsi. Hamu Gyio
MPOBEACHO OOCTEXKEHHS IPYNH B ckiami 21 TUTHHU Bi-
KoM BiJ 4 10 6 POKiB i3 JiarHO30M «3aTpHMKa TEMITiB
MICIXOMOTOPHOTO PO3BUTKY PAaHHBOTO HEHPOTEHE3Y»,
II0 YBIMIIUTH 10 OCHOBHOI TpynH, Ta 20 iX 370pOBHX O1-
HOJIITKIB, IO CKJaJd KOHTPOJIbHY rpymy. OIliHka auc-
(YHKIIT TOJTOBHOTO MO3KY ITPOBOAMIACS 32 JOIIOMOTOI0
MeToAy eneKTpoeHIedanorpadii, mkan HeHPOICHXOIIO-
riunoi giarHoctuku A. Jlypis, E. CuMepHHUIIBKOT, IIKaIH
MICHXOMOTOPHOTO po3BHTKY M. O3epernsKoro, mo 6a3o-
BaHa Ha PiBHEBi# cucTemi opraHizailii pyxis 3a M. bep-
HIITEIHOM.

Ha mincraBi omepkaHux aaHux Oyna BHpoOIeHa
nporpama peaOimiTamii. /1o KOMIUIEKCY 3axOIiB Oyiu
BKJIIOYCHI TEPATNleBTHYHI BIPABH, BTPYYAHHS, 3aHATTS
3 MIeJaroroM Ta HEHMPOIICHXOJIOTOM, JIOTOIIEAOM 3 Ypaxy-
BaHHAM Ae(IIUTy BUIUX ICUXIYHUX (QYHKIINA Ta opra-
Hizamii pyxy. O0OpoOka AaHUX MPOBOAMIACH METOIAMHU
MaremMaTn4yHoOi cratucTku (mporpama STATISTICA 6.1,
cepiitauit Homep AGAR909E415622FA)

Pe3yabraT gocailkeHs Ta ix odrosopenns. O6-
CTEXKEHHSI TIAIIEHTIB OCHOBHOI TPYITH MOPIBHSAHHI 31 3]10-
POBUMH TOKa3ajio Ae(inuTapHICTh MEPEIHIX THOCTHY-
HUX CHCTEM, III0 XapaKTePU3YIOTh BUIIUN CHMBOJIYHHIHA
piBeHb opraHizamii pyxy — KOPKOBO-IPEMOTOPHHUH pi-
BeHb (E), y 15 (70%) miteit, 3rigHO 3 JaHMMU MOKA3HU-
KiB TECTiB BiATBOPEHHS MOPSIKY 30POBUX Ta CIyXOBUX
CTUMYJIiB, TECTIB PYYHOT IBUAKOCTI.

Crocrepirangocs NOpymeHHs (QYHKIH ITiIKipKOBUX
CTPYKTYp TOJIOBHOTO MO3KY Y 7 (32%) miTeid, 3a JaHUMH
TECTIB OLIHKM PIBHIB Oprasizaiii pyxy: Tamamo-Tai-
JapHOro (MJIaBHOCTI Ta CHIiBAPYKHOCTI pyXxiB — B), He-
JOCTaTHICTh AKOTO BU3Ha4eHOo y 3 (15%) mitelt 3rimHO
3 TeCTaMH Ha MIBUAKICTH PYXiB Tila Ta CTATHYHY KOOP-
JMHAII0, Ta CTpiapHOTO PiBHSA ( IPOCTOPOBOI Opi€eHTa-
uii — C2), HemOCTaTHICTH sIKOTO BU3Ha4YeHO Y 4 (17%)
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iTEH, BIAMOBIAHO 10 3HMKEHHS MOKA3HUKIB TECTIB Ha
JIUHAMIYHY KOOPMHAIIIIO.

Jedinnt ¢pyHKIIH 3aAHIX THOCTHYHHUX CTPYKTYD, IO
XapaKTepU3yITh TiM SHO-IIPEMOTOPHHUI PiBEHB (TIpaK-
THYHUX HaBU4YOK — C1), OyB BusHaueHuil y 7 (28%) ni-
Tell 3a 3HIKEHHSIM IMMOKAa3HUKY TECTa PyXOBOi Iam’siTi,
y 5 (29%) miteli 3a MOKAa3HUKOM KiHECTETHYHOTO T'HO-
3ucy, y 6 (30%) miteit 30poBO-IIPOCTOPOBOTO THO3HCY.

HenocratHicTh QyHKIIH pyOpo-CIMHAIBHOTO PiBHS
(A) Oyna BU3Ha4YeHa 3a TECTAMU CTAaTUYHOI BUTPUBAJIO-
ctiy 7 (28%) niteid.

OKkpiM TOTO, B MAI[IEHTIB OCHOBHOI IPYIH CIIOCTEPi-
rajack OinarepanbHicTs: y 6 (28%) miTeld, mo mepesu-
IIy€ YacTOTY TaKoro ()eHOMEHY Y 3IOPOBHX IiTeH KOH-
TPOJIBHOI TPYIH, B SIKMX BiH BusiBIeHUH y 2 (8%) miteid,
MixmiBKynbHa acumeTpis BusiBineHa y 11 miteit (49%)
OCHOBHOI I'pyNH B MOPiBHSAHHI 3 MEHIIIOK YaCTOTOIO Ta-
KHX BUITAJIKIB Y 3OPOBHX HiTel: 5 (26%) BUMAIKIB.

INaronoriyni 3MiHM  enekTpoeHIedasorpadigaoi
KapTHHH [POSIBISUTUCH Y TOPYIIEHHI 30HAIBHOTO PO3IIO-
nineHHs 6ioenextpuuHoi aktuBHOCTI y 11 miteit (53%),
3HIPKCHHI aMILTITYTHOTO Jiarna3oHy anb(a ta 6eta-puT-
MiB y 15 miteit (71% ), HasBHiI MIKITIBKY/TbOBiH acuMe-
Tpii —y 10 niteit (46%).

Ha mimcraBi pe3ynsraTiB IiarHOCTHKHM 0a3yBaBCs
IUTIaH BTPYYaHb, 3 YpaXyBaHHAM Je(QiIUTAPHOCTI BUIIUX
MICUXIYHUX Ta MOTOPHUX (PYHKIIH, CHIIBHUX CTOPiH, I0-
TpeO TUTHHH Ta HEOOXITHUX HABUYOK.

®i3MYHUM TeparneBTOM 3aCTOCOBYBAJIUCH BIIPABU
Ut OpMYBaHHS 30pOBO-MOTOPHOI KOOpAMHAIII, CTa-
THYHOI Ta JMHAMIYHOI KOOpAMHAIII, CTEPEOTHO3HCY,
nponpiopenentiii. [Ipy HeTOCTaTHOCTI TPETHOTO (BYHK-
[[IOHAJIFHOTO OJIOKY MEepeqHiX THOCTUYHUX CHCTEM (32
A. Jlypis — KOHTPOJIIO Ta OpraHi3allii pyXiB) BTpy4aHHS
Oymnu cTIpsIMOBaHi Ha MOKPAILCHHS PEIUIPOKHUX B3a€-
MUH, PO3BUTKY IMPOCTOPOBUX YSIBIEHB 32 JOIOMOTOIO
MOTIEPEMiHHOIO JBOPYYHOI AistmebHOCTI. Ilpn HEqoCTaT-
HOCTI (DYHKIIHA Apyroro OJOKY MepeaHiX THOCTHYHHUX
cucteM (CEHCOPHOTO CHIPHUHATTS Ta OIpalfOBaHHSI
iHopmarii) peabimiTaniiHi 3axoau Oyau CIpsMOBa-
Hi Ha CEHCOMOTOPHY B3a€MOJIil0, CHHTE3 Ta 3amamsi-
TOByBaHHA. [IpM HEIOCTATHOCTI 3aJHIX THOCTHYHUX
CTPYKTYp HampsMOK BTpydYaHb OyB CIPSIMOBaHHUI Ha
CTUMYJISII0 BCIX CEHCOPHUX CHUCTEM Y CIIOJYYEHHI
3 MOTOPHUMH KoOpauHaNisMu. [Ipu HeqoCTaTHOCTI TIe-
pEemHIX THOCTHYHUX CHCTEM — Ha PO3BUTOK JOBUIHHOTO
peTyIIOBaHHA il Ta CAMOKOHTPOJIO, BUPOOICHHS BHY-
TPINIHBOI MPOTPaMHU PYXy Ta MepeBony ii y 30BHIIIHIHA
mwiad. [Ipu HemocTaTHOCTI (QyHKIINH TPeThHOTO OIOKY
(BereTaTUBHOTO 3a0€3MEUYEHHSI PECYPCIB aKTUBHOCTI)
BBOJMIIACH MIpOrpama JWHAMiduHO{ 3MiHH KOPOTKOTPH-
BaJINX 3aB/IaHb.
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EprorepaneBroM 3acTOCOBYBAJINCh AKTUBHOCTI IS
30CepeKEHHs] Ta OpPraHI30BaHOCTI IUTHHU; KOPEKIIii
CEHCOPHHX BIJIXWJIEHb, 1[0 HEraTHMBHO BIUTMBAIOTh Ha
TOPUAHATTS DKi, PO3BHUTOK MOBH, MOOYTOBI HAaBHYKH;
BIPAaBH HA KOOPAMHAINIO PYyXiB, Bi3yaJbHE CIPHHHSAT-
TS, T CIUJIKYBaHHS 3 HABKOJHIIHIM CBITOM 3a PaxyHOK
CTBOPEHHsI KOMYHIKaTHBHOTO HPOCTOpPY 3aJIe)KHO Bij
CEHCOPHOT mucyHKIIT (CeHCOpHa JTi€Ta); (OPMYBATHCh
HABUYKH MaHIMyJSITUBHOI TPH; 3BY)KYBaBCS BILIHB Ha
HE3aJIe)KHY aKTHBHICTD y MOBCAKICHHOMY CEpPEIOBHIIIL.

VY pesynbrari BTpy4yaHb, CKJIaJICHUX Ha OCHOBI JaHUX
0OCTE)XEHHSI, y TAI[IEHTIB OCHOBHOI IPYMH JOCATHYTO
HOMIIIICHHS BUIMX TCUXIYHMX (PyHKIIH 3a Bcima ma-
pameTrpamu.

Tak, moKa3HUK Oasly 30pOBOTO THO3KMCY HAOIM3UBCS
JI0O HOPMH B TIOPIBHSIHHI 3 BHXIJIHUMH 3HAYECHHSAMH BiJ
16+1,13 GaniB go 7+0,5 6anis (p<0,01). Bukopucranus
MEPIENTHBHOI CTUMYIIIIT 3 BepOalbHUM CYIPOBOIOM
Ta BOKAJII3aIli€l0 CIPUSUIO MOMIMIICHHIO CIIyXOBOTO Oana
3 16+1,28 6anis 1o 7,4+0,48 6anis (p<0,01). CymapHwuii
THOCTUYHHH Oajl MaB IMO3UTHBHY ITUHAMIKY 3HA4YCHb Bij
39,4+3,65 no 25,3+2,5 6aunis (p<0,01). [Nomimmmnacs ak-

THUBHICTH TOHKOI Ta 3arajIbHO] MOTOPHUKH Ta Mpakcucy. Pi-
BEHb TUHAMIYHOI KOOPIUHAI{ MaB ITO3UTHBHY TUHAMIKY
3HaueHb IIbOTO NIOKa3HUKa Ha 29,8% (p<0,01), craTinyHOi
kooprmuHanii — Ha 47%(p<0,01), piBeHp CTaTHYHOI BU-
TPUBAJIOCTI MiABHIIMBCS — Ha 32% B MOpPIBHSAHHI 3 BU-
XigHUMH 3HaYeHHAMH (p<0,01), 1m0 cynpoBOHKYBAIOCH
MOKpaIIeHHIM (YHKIIIH epeiHiX Ta 3aIHiX THOCTUYHUX
30H (KOHTpPOJIIO Ta MOCHTIJOBHOCTI Jili Ta KiHECTETHY-
HOTO THO3WCY). 3a JaHWMHU elekTpoeHnedanorpadii,
3MEHINMIACH BUPAXKEHICTh MIKITIBKYJIbOBOI acHMETpIii
y 5 miteit (23%), 3pocna nNpeacTaBIeHICTh allbha-pUTMy
y 8 miteit (37%), 3MeHIIUIACh MTPEACTABICHICT raMa-
i TeTa-puT™MiB y 9 giteit (41%), 3aranpHa OioeeKTpUYHA
aKTHBHICTB cTana OuTeII perymsipaoto y 17 miteit (79%).

BucHoBku.

1. ®i3uyHa Tepamis 3 ypaxyBaHHSIM BOTHHII JIHC-
(yHKIIIT TOJTOBHOTO MO3KY IOKpAIIy€e SKiCTh peadinmiTa-
1ii AiTeH 13 3aTPUMKOIO TICHXOMOTOPHOTO PO3BUTKY.

2.3acToCyBaHHS CIELiAIbHIX TEPANICBTUYHIX BIIPaB
Ta BTPYYaHb y KOMIUIEKCI peaOuTiTalliifHOT mporpamu
JIO3BOJISIE 3HAYHO TPUCKOPHUTH TPOIeC GOpMyBaHHS BHU-
IIMX KOPKOBUX (DYHKIIIH Ta COMIATBHOI aanTarii.
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JIKAPCBKI BTACTUBOCTI I BAKOPUCTAHHA CYBTPOIIIYHUX POCJIUH KOJEKIIIT
XOPOJIBCBKOI'O BOTAHIYHOTI'O CAQY (MTOBIJOMJIEHH/ 1)

Axmyanshicms. Pezynomamu 6aeamopiuHux iHmpoOyKYitiHuX ma cereKyitiHux 00CcioxceHb HayKkosyie Xoponibcbko2o O0MaHiuHo2o
caoy eKazyioms Ha 30aMHICMb OKPEMUX 6UOL8 CYOMPONIYHUX HONIKAPNIYHUX NI0008UX POCIUH NOGHOI MIPOIO A0ANMyeamucs 00 Kii-
mamuunux ymos Jlicocmeny Ykpainu i wopiuno nrooonocumu. Yacmuna cyomponiynux pocaun nio0OHOCUmMs auule 3a yMogU 3acmo-
CYBAHHA AZPOMEXHIUHUX 3aX00I8 3aXUCTTY 8i0 NOWKOONHCEHb HU3bKUMU memnepamypamu. Ompumani Hamu Oani NoIbLOBUX 00CTIOHCEHb
NIOMEePOACYION MONCIUGICMb HAOYMMSL CYOMPONIUHUMU THMPOOYKOBAHUMU POCIUHAMU A0ANMAYIUHO20 NOMEHYIANY OISl WUPOKOT
Kynomypu 6 pezioti. Lle 0o36onse He auute 30imbuumu 6upoOHUYME0 HO8Oi N100060I NPoOYKYii, a il 30azamumu nepenix AiKapcoKoi cu-
POSUHU OJis1 BUPOOHUYMEA pimoszacobis, addice cyOmMponiuHi pociuny MiCmsime niOGUUEHY KITbKICMb (i3i0N02I4HO aKMUBHUX PEYOBGUH.

Mema po6omu — 6cmano6ienHs 3a 00CMynHUMU iIHPOPMAYITHUMY Odcepenamu TIKapCbKUX 61acmusocmell RI0OOHOCHUX cyOmpo-
niYHUX pocaun Konekyii Xoponbcobkoeo 60maniuHoeo caoy.

Mamepianu i memoou. [Ipeomem docnioxcenb — n100OHOCHE CYOMPONIYHI POCIUHU, WO 3POCMAIOMb 8 HAYKOGIl 30Hi DOMAHIUHO20
caody Ha dinsinkax « Cad cyomponiuHux nio0osux Kyivmyp» ma « opmosuii n1ooosuii cady. Ob’exm 00CnioiceHb — NiKapCcuKi gracmu-
80Cmi NIOOOHOCHUX CYOMPONIYHUX pOoCcauH. Memoou 00caiodiceHb: noulyk ma ananiz ingpopmayii, iv y3aeanbHeHHs..

Pezynomamu. Ha oanuii yac ¢ Xoponvcokomy bomaniunomy cady oocnioxcyemuca 11 6udie nonikapniunux cyomponiyHux pociun,
SAKI BCHYNUNU 8 2EHEPAMUBHY (ha3y PO3BUMKY Md NI0OOHOCAMb, 4 Came: a3UMiHd, aieéd, ANOHCLKA ausd, MYWMYNA, MUcoat, abpuKo-
ca, 3usuga, akizymi, CMOKIBHUYS, SPAHAMHUK, GIPONCUHCOKA XYypMd, WO B0100I0Mb YIHHUMU TIKAPCOKUMU 8IACTNIUBOCAMU I3 WUPO-
KUM CNeKmpoM GUKOPUCIANHS 6 OQiyuHaNbHIll, HeODIYUuHANbHIT, 20Meonamuytill ma HaPOOHIll MEOUYUHI.

Bucnosku. Ha niocmasi oanux 3 00cmynHux iH@opmayitinux 0xicepen 6CnmaHo61eH0 KOMIIEKC 20CHOOAPCOKO-YIHHUX G1ACHU-
YUHANbHIL, HeOMIYUHANbHIL, 20MeOnamudHiti ma HapoOuil meduyuni. 3acmocysannss maxoi y3acanivrenol ingopmayii cnpusmume
NOUUPEHHIO YUX IHMPOOYKMIE Y pe2ioni 00Ciddicenb ma 36a2amumy PI3HOMAHIMMA MICYeUX IKAPCLKUX POCTUH O GUKOPUCIAHHS
V MeOuyuHi ma npopiiaKkmuyHoOMy Xapuy6aHHi.

Knrwwuogi cnosa: Xoponvcokuii bomaniynuii cad, cyomponiymi noaikapniyHi pociunu, 1ikapcoki 61acmueocmi.
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THE MEDICINAL PROPERTIES AND THE USE OF THE SUBTROPICAL PLANTS
OF THE KHOROL BOTANICAL GARDEN’S COLLECTION (NOTICE 1)

Topicality. The results of the long-term introduction and the selection research by the scientists of the Khorolsky Botanical Garden
indicate the ability of certain species of the subtropical polycarpic fruit plants to fully adapt to the climatic conditions of the Forest
Steppe of Ukraine and bear fruit every year. Some subtropical plants bear fruit only if the agrotechnical measures are used to protect
against the damage caused by the low temperatures. The data obtained by us the from field studies confirm the possibility of the
subtropical introduced plants acquiring the adaptation potential for a wide culture in the region. This makes it possible to increase
the production of not only the new fruit products, but also to enrich the list of the medicinal raw materials for the production of
phytoremedies, because the subtropical plants contain the increased amount of the physiologically active substances.

The purpose of the work is to establish the medicinal properties of fruit-bearing subtropical plants of the Khorolsky Botanical
Garden collection based on available information sources.

Materials and methods. The subject of the research is the fruit-bearing subtropical plants growing in the scientific zone of the
botanical garden in the areas “The Garden of subtropical fruit crops” and “The shaped fruit garden”. The object the of research is
the medicinal properties of the fruit-bearing subtropical plants. Research methods: the search and the analysis of the information, its
generalization.

The results. Currently, 11 species of the polycarpic subtropical plants that have entered the generative phase of the development and
bear fruit are being studied in the Khorolsk Botanical Garden, namely: Asimina triloba, Cydonia oblonga, Chaenomeles % californica,
Mespilus germanica, Prunus dulcis, Prunus armeniaca, Ziziphus jujuba, Elaeagnus umbellata, Ficus carica, Punica granatum,
Diospyros virginiana, possessing valuable medicinal properties with a wide range of the use in the official, non-official, homeopathic
and folk medicine.

Conclusions. On the basis of data from the available information sources, the complex of economic and valuable properties of the
group of the subtropical plants of the Khorolsky Botanical Garden collection was established from the point of view of their practical
use in the official, non-official, homeopathic and folk medicine. The use of such generalized information will contribute to the spread
of these introductions in the research region and will enrich the diversity of the local medicinal plants for the use in medicine and
preventive nutrition.

Key words: Khorolsky Botanical Garden, subtropical polycarpic plants, medicinal properties.

Beryn. L{inHi y Xap4oBOMYy 1 JIIKyBaJIbHOMY BiJHO-
LIeHHI IO/ 1 ATOMIU BiJIrparoTh MPOBITHY POJIb Y 3710-
pOBOMY Xap4uyBaHHI JitoguHU. [Topyd 3 TpaaumidHUMU
MICIIeBUMH TUIOOBHMH KYJIBTYPaMH KOPUCHUMHE BBaXKa-
FOTh 1 MAJIOTIOIIUPEHI BUM, @ TAKOXK TPOIiYHi 1 cyOTpO-
Mi4HI IHTPOAYKOBaHI BUIU POCINH. Baromum ynHHIKOM
JOLIITHHOCTI KyJIBTUBYBaHHS HOBUX CYOTPOIIYHHUX POC-

= 92
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JIMH € CTPIMKa 3MiHa KJIIMAaTHYHUX YMOB B OiK OTEIUTIH-
H$I, BUCOKA CIIOKMBYA Ta JIIKAPChKa IIHHICTh MPOXYKIii
o oTpuMyeThes. Lle croHykae iHTPOIXYKTOPIB Ta ce-
JIEKIIOHEpiB Oinblle yBard MPUIUIATH LUIIXaM 3aiy-
YeHHsI MIBJACHHUX BUIB B HOBI PET10HH KyJbTHBYBaHHS.

Komnexist cyOTponigHUX INIOAOBUX POCIHH XOPOJIb-
cpkoro OoTaniuHoro cany (maixi XBC) mae BaxinBe Ha-
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YKOBE 1 MpakTHYHE 3HAYCHHS, a/UKe BOHA € JKEPEJIOM
1 BUX1IHUM MarepiajioM IJis BigOopy LiHHUX GOpM Ta
CTBOPCHHS MICIICBHX COPTIB, a BUBUCHHS iXys| Jikap-
CHKHX BIJIACTHUBOCTEH CHPUATHUME TMOUIMPEHHIO KYJBTH-
BapiB y JIICOCTETNOBIH 30H1 YKpaiHU.

MeTo10 po60TH € BCTAaHOBIICHHS 32 TOCTYITHAMH 1H-
(dhopmariiftHIMuU JpKepeTaMu JIiKapChbKUX BIACTUBOCTEH
IJIOI0HOCHUX CYOTPOMIYHUX POCIHH KOJEKIil X0poib-
CBKOTO OOTaHIYHOTO CaTy.

Marepianu i MmeToau nociaimkenn. [Ipenmer nocii-
JUKEHBb — CyOTPOIIivHI POCIHHY, IO 3pOCTAIOTh y HAyKO-
Biif 30HI XbC Ha KonekmiiHux aiisHkax «Can cyoTpo-
MiYHUX IUIOJOBUX KyNbTyp» Ta «DOpMOBHI IIOXOBHHA
cam». OO’eKT JOCHiIKEHb — JIIKAPChKi BIACTHUBOCTI
KOJICKI[IHUX 3pa3KiB TUIOJIOHOCHUX CYOTPOIMIYHHUX POC-
TUH XOpOJBCHKOTO OOTaHIuYHOTO canxy. MeTomu nocii-

Pe3ysbTaTn g0caiKeHHs Ta ix o6ropopenHsi. Cy0-
TPOMIYHi MOTIKAPIIYHI POCIHHY, K IPEICTaBHUKH CBITO-
BOi (pr1opu, mpezcTaBieHi BIYHO3EIEHUMHU Ta JUCTONA/I-
HUMH BUIIaMH, 3 OCTaHHI BUPI3HIIOTHCS THM, IO YaCTHHA
3 HUX MOJKE TIEPEHOCHUTH 3HAYHE 3HIKSHHS TEMITEpaTypH,
1o crpusie ix inTpoaykuii B Jlicocren Ykpainu.

VY wmicti Xopos cyOTpomiyHi MIOMOBI POCIUHH JIO-
cIimKyoThes 3 1998 poky i monan 10 pokiB y Xopoib-
cbkoMy OoTaHidHOMY cany. LIiHHICTh AOCHIIXKYBaHUX
CYOTPOMIYHHX IUIOAOBHUX KYIBTYp TOJSTAE B TOMY, IO
1XHi IJIOAN IIHUPOKO BUKOPHCTOBYIOTH ¥ CBI’KOMY Ta Iie-
pepobieHoMy BUIVISIL, Y HUX BUCOKHMI BMICT BiTaMiHiB
Ta MIKpPOEJIEMEHTIB, BOHH HAJIeXkaTh JIO MPOAYKTIB Jli€-
THUYHOTO Ta JIIKyBaJIbHO-IIPO(PUIAKTHIHOTO XapayBaHHS.
Ha pganuii yac Ha koiekinHux giagakax XbC miomoHo-
caTh 11 cyOTpONiYHUX BHIIB, Cepell SIKUX: a3UMiHa TPH-
nonareBa (Asimina triloba (L.) Dunal), aiiBa goBracra
(Cydonia oblonga Mill.), anoHcbka aiiBa kamidopHiii-
coka (Chaenomeles % californica Clarke ex Weber), my-
mmyna Himenbka (Mespilus germanica L.), cnmuBa conon-
ka (Prunus dulcis (Mill.) D.A. Webb), cnuBa BipMeHCbKa
(Prunus armeniaca L.), 3u3ud rorb6a (Ziziphus jujuba
Mill.), macnunaka napaconbkoBa (Elaeagnus umbellata
Thunb.), cMokiBHHLA Kapiliceka (Ficus carica L.), Tpa-
HATHHK 3epHscTHd (Punica granatum L.), Xypma Bip-
JoKUHCBKA (Diospyros virginiana L.).

A. triloba y XBC xynsruByetscs 3 2014 poky, B mio-
noHomeHHs Betynuia y 2018 pomi. [Tnomu mMaroTh Ok-
pyriny dopMy i 3i0paHi y TpoHa, epeBaXkHO MO 2-3 mIT.
Haiibinpiia maca oy 3adikcoBaHa Ha 5-My oI II10-
nouoteHHs (2022 p.) — 184 1, 1m0 Mae po3MipH: TOBKH-
Ha — 110 MM, mmprHa — 56 MM, TOBIIMHA — 55 MM.

IiHHi JIiKapChKi BIACTUBOCTI MAlOTh IJIOAM, JIUCTS,
TarOHH, KOpa, KOpiHHs, HACiHHA. JIMCTS, Kopa 1 Mool
MIaroHW MICTSTh aIleTOTeHIH Y BUCOKIiH KoHIeHTpaiii. [s
pEeYOBHHA Ma€ CUIIbHY OHKOIPOTEKTOPHY Ait0. CUpOBHUHA
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MOKE BUKOPHCTOBYBATUCH [Tl BATOTOBIICHHS IPOTHITY X~
JUHHUX TpernapariB i NpUpOIHUX mecTuiuaiB. HacTiit
3 JIUCTS Ma€ CEYOTIHHY Jit0. HaciHHsS a3MMIHU MiCTHTB
aJIKaJoij], Mo Mae OJIOBOTHY Ta HApKOTHYHY Airo. [lo-
POLIOK 3 HACiHHS BUKOPHUCTOBYEThCA B OOpOTHOI 3 Tie-
MUKyITb030M. Kopa asuminm MicTuth Outeie 50 Giono-
rYHO aKTHMBHUX PEYOBHH, B MEPIIy YEPry annonaceous
acetogenins (Muriel Cuendet). HacTtiii 3 kopu BHKO-
PHUCTOBYEThCS SIK TOHI3YIOUHH 3aci0, IO IiIBHUIIYE
BiactuBocTi iMyHHOi cuctemu (Hrabovetska, 2013,
pp. 20-22; Hrabovetska, 2019a, pp. 21-24). B napoxu-
HIll MEIWITUHI BUKOPHCTOBYIOTh CBIXI TUIOMU a3MMIiHH,
SIKi MICTATB 3HAYHY KUTBKICTH OIIKIB 1 HE3aMIHHHUX ami-
HOKHCIIOT, 8 TAKOK BHUKOPHUCTOBYIOTh Y MEPEPOOICHOMY
crani (Mezhenskyy, Mezhenska, 2016a, p. 218, p. 220).

C. oblonga y XBbC 3pocrae 3 2013 poxy, MI010HOCUTH
32017 poxky. [Inoan oBanpHO-Tpy1IONoAiOHOT hopMu, Be-
JIMKI, apOMaTHi, COKOBHTI, IPUIATHI 10 BYKHBAHHS B CBi-
KOMY Ta TepepodneHomy BUrLsini. CepemHs Maca IIony
cxiagae 230 1, po3MipH: TOBXKHHA 73 MM, IIUPUHA 69 MM.

[Tomm  MicTATh, IyOWJIBHI pPEYOBUHH, OpTaHIdHI
KHCIOTH (s0Ty9Ha, IMMOHHA, XiHHA Ta iH.), IYKpH (10
12% — mroko3a, GppyKTo3a Ta iH), MiHEpabHi COMIi, Mi-
KpOEJIEeMEeHTH, ackopOiHoBa kuciora. [lIkipka mmioniB
MICTHTh €HAHTOBO-C€THJIOBHI Ta MEAPrOHIEBO-STUIIO-
Buil edipy, 0 HANAIOTH IJIOAM CIeIU(ivyHOro 3ama-
Xy. HaciHHs MiCTHTB 3Ha9HY KUTBKICTH cuzy (1o 20%),
rmiko3ug amuraaiid (0,53%), edipay omiro (8,15%), oo
CKJIaJy SKOI BXOAATH TIIIEPUI MIPUCTHHOBOI KHCIOTH
Ta i3001eiHoBa KucioTa. [lmoan MaroTh B’ sKydy, Cedo-
TiHHY, KPOBOCIIMHHY Ta aHTUCENTHYHY Jit0, HACIHHS —
MOM’ SIKIITYBaJIbHY, 0OBOJIIKAIO4y, aHTHCEITUYHY Ta MPO-
tu3ananbhy aito (K’osev, 2001a, pp. 308-309).

VY JiKyBadbHO-TPO(IIAKTHYIHUX IMUIAX B HeoDilu-
HaJIBHIM MEIUIUHI BHKOPUCTOBYIOTh IUIOAH Y CBIXO-
My 1 IepepoOJICHOMY CTaHi, HACIHHS — JUISl OJlCPyKaHHS
cnu3y. B HapojHii MenTUIIMHI BUKOPUCTOBYIOTH KBITKH,
IUIOAY, CBIXKMI CiK IUIOAIB, JIUCTS, TOTYIOTBCS BifBapu
CBIXKHX 200 CyXHX IUIONIB, BiIBAPH 3 JIUCTS, CIHU3 3 Ha-
cinas (Formazuk, 2003a, pp. 455-458; Hrodzinskyy,
1992a, p. 10; Minarchenko, 2005a, p. 91; Tsitsin, 1962a,
p. 12; Mezhenskyy et al., 2016b, pp. 15-16; Lebeda,
Dzhurenko, Isaykina, Sobko, 2004a, pp. 38-39).

Ch.californica y XbC 3poctae 3 2013 poky, miono-
HOCuTh 3 2014 poky, popma ruronie oBansHa. CepenHi
po3MipH TUIOY: JOBXHHA — 60 MM, mpuHa — 45 MM.
ILnig mictuTs 6nu3bpko 90 HaciHMH.

VY cxinnii meaununi (Kurait, Kopes, Sinowis, B’er-
HaM) TUTOM BXOJATH 70 0ararhox JIKyBaJIbHUX Tperna-
pariB, 3 AaBHiX-1aBEH BUKOPHCTOBYIOThCS MIPU apTPUTI,
JU3EHTepIi, TUCIeNCii, JIMXOMaHI, Xonepi. Sk Bigomo,
cepen npeactaBHUKIB poay Chaenomeles Lindl. y Buny
Chaenomeles speciosa (Sweet) Nakai B HapoHiil Mmenu-

Ne 4, 2022 93 ==




Bionoria. Papmauin

[IUHI BUKOPUCTOBYIOThCs Tioan (Minarchenko, 2005b,
p- 89; Mezhenskyy et al., 2016c, pp. 67-68). Ilnoaun
Oarari Ha KJIiTKOBHHY, BitTaminu C Ta P, kapoTHHOIIH
(npositamin A), TiamiH (BiTamiH B), HIKOTUHOBY KHC-
noty (Bitamin B, abo PP), mipunokcun (Bitamin B,) Ta
HII BiTaMiHU Tpynu B. Y HaciHHI MiCTAThCS TOKO(e-
pon (Bitamin E), >kupHI HEHacH4eHI KHCIIOTH, Ha3BaHi
BiTamiHOM F Ta HU3Ka iHIIUX 010JIOTIYHO aKTUBHUX CIIO-
nyk. OCHOBHA YacTHHA IYKpiB y IUIOAAX XEHOMEJECy
Ipe/CTaBIeHa III0K03010 Ta (pykro3oio (Mezhenskiy,
2004, pp. 27-30).

M. germanica y XbC xynsruByetbes 3 2014 poky,
wiogoHocuTh. [Inogn gopmu 3—6-2 (2022 p.) maroTh
Taki cepegHi po3Mipu: AOBXHMHA — 33 MM, diameTp —
48 MM, maca oy — 41,2 .

VY JNiKyBaJbHUX IJISAX BHUKOPUCTOBYIOTH TUIONH, JIU-
CTsl, KOpY 1 KOpiHHSA. SIK JiKyBadbHO-IPOQLIaKTHYHI 3a-
cobu B HEOQIIiHHIN MeIUIIMHI BUKOPUCTOBYIOTh CBIXKI
IUTOIH, BiBapH Ta HacToi mioxiB i mucts (Hrodzinskyy,
1992b, p. 287; Minarchenko, 2005c, pp. 92-93; Lebeda
et al.,, 2004b, pp. 511-512; Formazuk, 2003b, pp.
546-547). Ilnogn MicTaTh S0Iy4YHY, TUMOHHY, BHHHY
KHCJIOTH, TaHIHH, I[yKOp, LIETION03Y, MEeKTUHH, KaTieBi
comi. [Tmomu MaroTh aHTUAIApEHHY, aHTHIC3CHTEPIHHY
10, TIOKpaNIyIOTh OOMIH OLUIKIB, BILUTUBAIOTh HA 3aJI0-
3M BHYTPILIHBOI Ccekpelii, 0cobnuBo Ha ix rimodyHk-
mii. OpraHiyHi KUCIIOTH HAJalOTh KOPHCHUH BIUIHMB
Ha IIEYiHKY, KPOBOHOCHI CY[JHHHU Ta HEPBOBY CHUCTEMY
(K’osev, 2001b, pp. 635-636).

P. dulcis y XbC kyneruByeThes 3 2014 poky Ta npe-
CTaBJICHUH y KOJIEKIii [BOMa pisHOBUAAMHU. [ ipKuii pi3-
HOBUJ MI0JO0HOCUTH 3 2017 poOKy, CONOAKUN — KBITYyE
32022 p. Kictouka 3paska Ne 3 P. amara mae Taki Mmop-
(hoMeTpHuHi MOKa3HUKU: JOBXHHA — 40 MM, IIMpPHHA —
25 mm, ToBUIMHA — 17 MM 1 Maca — 6,3 T, a siApo (HaciHu-
Ha) BiAmoBigHo: 28; 15; 7 MM 1 Maca — 1,5 . Cononkwmid
PI3HOBU/I 11I€ HE TIOJOHOCHTb.

BHKOPHCTOBYIOTH IIOAM, HACIHHS CTUINIMX ILIOMIB,
mucts. HaciHHS COJONKOTO MHTIAN0 MICTUTH >KUPHY
omito (40-60%), OiNOK, IyKpH, TYMOIOJIOHI pEUOBH-
HU, ciu3, pepMeHTH (€MYNbCUH, Jlina3dy Ta iHIi), Bi-
taminu B, B,, B, PP, xaporun, nyOounbHi pedoBuHy,
acmaprii Ta XiliH, Makpo- i MikpoesnemeHTH. Hacinus
TIPKOTO0 MUIIANIO BiJIPi3HAETHCSA 1HIIUM BMICTOM IIY-
KpIB 1 )KUPHOT OJIiT Ta HASIBHICTIO TIIIKO3UYy CHHIIBLHOL
KUCIIOTH — aMUTIalliny. P dulcis Mae mpoTu3anaibHy,
MOCJIa0MIoI0uy, MOM’ SIKITYBaJlbHY, CEIaTHUBHY, CHOIIM-
HY, MOJIIBITaAMIHHY, TPOTHOIIOBOTHY, aHTUCKIICPOTHYHY,
3HE00JI0I0UY (MiCIIeBO), KPOBOTBIpHY Iito (Serbin, Sira,
& Slobodianiuk, 2007a, pp. 204-205).

B HeodinuHanbHIl MeTUITUHI BHKOPUCTOBYIOTH SIpa
wiofiB i mucts. 3 siaep P. dulcis BUpOOISIOTE MUTIANBHY
OJIi10, 3 PO3TEPTHUX S/IEP COJOAKOTO PIZHOBHUY OTPUMY-
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I0Th MUTAJbHE MOJIOKO. ['ipKkOMHUTIaIbHA BO/IA 3 TiPKO-
TO Pi3HOBUIY BUKOPHCTOBYETHCS B TOMEOIIATI1, a HACTIH
3 CyXOro JIUCTS Ta MHTIAlbHE MOJOKO BHKOPHCTOBY-
10Tk y HapoaHii memunmHi (Hrodzinskyy, 1992c, pp.
475-476; Minarchenko, 2005d, p. 88; Formazuk, 2003c,
pp. 435-437; Mezhenskyy et al., 2016d, p. 491).

B XBC pmocmimkyerbcs P armeniaca cepennboa-
3ilicbkoi rpymu copt «Keu-mmapy. Ilnonu dpopMyroTses
HEBEJIMKUX PO3MIPIB, JIe CepeIHs JOBKHHA TUIOY CKIIA/Iae
32 mm, muprHa — 33 MM, ToBIMHA — 32 MM Ta Maca 18,51

[Tnoau MicTATh NpoOBiTaMiH A, HIKOTUHOBY KHCIIOTY,
Bitaminy B, Ta C, coni kaniro. M sKyII IJI0/iB MiCTUTB
ykpH (4,7-27%; y 3pUIHX III0aX MepeBaXkae caxaposa),
OpraHiuHi KMCIOTH, KapOTUHOIAH, TIEKTUHOBI 1 ()eHOIb-
Hi PCYOBUHH, BiJIbHI aMIHOKHCIIOTH, HEBEJIMKA KUTBKICTh
JEKCTPHHY, iHyTiHY Ta KPOXMAJIO, IPUCYTHI CTEPUHH, KY-
MapuHH, TPUTEPIICHOBI KUCIOTH, MiHEpalbHi coii (0co-
omuBo kamiiHi) Bitaminu C, K, PP, MikpoeieMeHTH TOIIIo.
HacinHst MicTUTh HeBHCHXarOUy XHUPHY oito (35-60 %),
OyM3bKy 3a XIMIYHUM CKJIAZIOM JI0 TIEPCUKOBOT, TTIKO3U/I,
amurganid, pepMeHTH (IMYJILCHH Ta JIAKTO3Y), CHHUJIbHY
1 TaHTaMOBY KHCJIOTH, (DepMEHTH, aMiHOKUCTIOTH. KBiTKH
MICTATH (DEHOIOKCUIIOTH, (IIaBOHOIIH, aMiHH. OCKiIIbKH
IUIOM MICTATH 0arato cojiel Kallito, iX pEeKOMEHAYIOTh
MIPY 3aXBOPIOBAHHSX CEPIIEBO-CYMHHOI CHCTEMH, & TPH
KalluTi Ta TUKaBIl JIFOTh SIK 3acIOKiimBui 3aci6. Kapo-
THH, [0 MICTHThLCS B M’ SIKYIIIi IJIOJIIB, CIIPHSIE MOJIMIICH-
Hi0 30py (K’osev, 2001c, pp. 116-117). Kypary ta yprok
BKUBAIOTH TIPH aHEMii, aBITaAMiHO3aX, MOPYIICHHIX TPaB-
JICHHSI, CEpPIICBO-CYANHHNX 3aXBOPIOBAHHAX, KOPOHAPHIH
HEJJOCTATHOCTI, aTePOCKIIePO3i, TPOPiIHNX BUpPaA3KaX, Mil
Yac BariTHOCTi. AOPUKOCOBY KaMe/lb BUKOPHCTOBYIOTb SIK
00BOJTIKatOUMH 3aci0, eMyJIbrarop, 3aryCHHK, 3B’SI3HUK,
cTabii3aTop MpU BUPOOHUITBI JIKiB, IS YHOBUIFHEH-
HSl BCMOKTYBaHHS JIiKapchkux mpemapartis (Serbin et al.,
2007b, pp. 202-203).

Z. jujuba B XbC 3poctae 3 2014 poky. Kynsrusy-
I0ThCsl APIOHOIUTIIHI Ta cepeqHbOILTIAHI (hopMH, 3 Ma-
coro, BiamoBimHO 10 5 Ta 10 . KpynHommiaHi 3pasku:
Ne 4-5-11 — dopma mnomy rpymionoaidHa, 3 po3Mipamu:
noBxkuHa — 39 MM, niametp — 30 MM, Maca IJIOAy CKJia-
nae 14,0 T; Ne 5-5—17 — hopma mioy oBasibHa, pO3MIpH:
nopxuHa — 30 MM, Tiametp — 25 MM, Maca mioay — 10,9 .

IndopMmartis MO0 XiMIYHOTO CKJIATY 1 JIKApPChKUX
BJIACTUBOCTEH YCiX YaCTHH POCIUHH, IIEPEyCIM IIIOMIB,
Oyna OKpeMOI0 TEMOIO JOCIiKEHHSI aBTOPIiB, JIe BCTa-
HOBJIEHO BUCOKUH BMICT BiTaMiHiB, MiKpOEJIEMEHTIB Ta
IHIIMX OI10JIOTIYHO aKTHBHHX PEYOBHH Yy IUTONAX H 1H-
MIMX YaCTHHAX POCIHHM, 3’ICOBAaHO IX MPODITAKTHIHY
Ta JIKyBaJbHYy Jit0 Ha opradism monunu (Krasovskyi,
Cherniak, Hapon, Orlovskyi, 2022, pp. 68—71).

BUKOPHCTOBYIOTH CTHIVI IUIOAM 1 JIHCTS, 30ip SIKMX
MPOBOAUTBCA IiJi Yac MacOBOTO IUIOJOHOIIEHHS.
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B mapoxHiii MemumuHi BHKOPHUCTOBYIOTBCS SIK CBIXI
mwioau, Tak 1y Bunsini Bigsapis (Hrodzinskyy, 1992d,
pp. 173-174; Minarchenko, 2005¢, p. 122; Lebeda et al.,
2004c, pp. 291-292; Formazuk, 2003d, pp. 632-634;
Murav’yeva, Gammerman, 1974a, p. 14; Mezhenskyy
et al., 2016e, pp. 149—150).

E. umbellata 8 XbC nnononocuts 3 2014 poky, poc-
JIMHa BpoXKkaiiHa, TUIOAH ApiOHi, opMa M0y OBasbHa,
pPO3MipH: JOBXHMHA — 8 MM, IIUPHUHA — 8 MM, Maca IUIo-
ay—022r

VY cneniani3oBaHUX HAayKOBUX BHAAHHSAX BiJCYTHS
iH(popMalIlis MO0 JTIKYBaJbHHX BIACTHBOCTEH MaCIIHH-
KM [apacoJIbKOBO1, IPOTe y MyOIIMUCTUIHUX BUIAHHIX
3a3Ha4a€ThCs, IO y IUIOAAX MICTAThCS OKM, ByIJe-
BOIW, AyOWJbHI, (apOyBalibHI PEYOBHHH, OPraHivHi
KHCIIOTH, colli ¢ocdopy 1 kamito. B nmcti mpucyTHi
pitaminu E 1 C, B kBiTKax — edipHa omis. Y HaponHii
MEIUIMHI POCIHHY BHKOPHUCTOBYIOTH B SIKOCTI B’SDKY-
90ro, MPOTUBIPYCHOTO Ta aHTHOAKTEPiaJIbHOTO 3aco0y,
HOro mpU3Ha4aloTh MPH 3aMajJbHUX Mpolecax. 3 JUCTS
TOTYIOTh BiJIBApW 1 HACTOI, SIKI CHPHUSAIOTH 3HIKCHHIO
TEeMIIepaTypy Tijla IpHU JIMXOMAHIIl Ta 3acTyAi, iX 3a-
CTOCOBYIOTh 30BHILIHBO MPH PAIUKYIITi, PEBMaTHU3MI,
nofarpi. [loan MacIuHKY 31aTHI MOJIMIINATH 11aM’ SITh
1 TIONETrIIMTH TPOTIKaHHSA MaJsipii, BOHM TaKOX MaroTh
BiIXapKyBaJibHUI 1 cedoriHHuil edekr. Takox mioau
BHKOPHUCTOBYIOTh K TOHI3YIOUHH 1 3araJbHO3MIIHIOIO-
4uif 3aci0 A1 MPODITAKTHKY CEPIIeBO-CYTMHHUX 3aXBO-
proBasb. BinBap 3 cyxux IUiofiB qoOpe Joromarae mnpu
KOJIiTax 1 mpoHocax. Y HapOAHIA METUIMHI TpenapaTH
3 KBITOK IPU3HAYAIOTH NPH HAOpsIKax, KOJiTax, OpOHXi-
Tax, XBopobax cepls, a TaKOXK SK PaHO3aror0BaIbHUH
1 IPOTUTEIBMIHTHUH 3aci0.

F carica y XbC npencrapieHa napTeHOKapIiYHIMU
copramu «Pannino», «Jlanmarcbkuii», «MyacoH 4op-
HUWY, «AnpiatmaHuid O0imuiy, «Omecbkuid abOpHUTeH»,
«Cipmii paHHii», 1m0 BKpHBalOThcS Ha 3uMy. Cepen
KyJBTHBOBAHUX HAMOUIBIIY Macy MarOTh CYILTIJIs COP-
Ty «Jlammarcekuit», B ymoBax XbC (2021 p.), mo cra-
HOBUTH 139 T 3 po3mipaMu IUIONY: TOBKHHA — 63 MM,
JiaMeTp — 68 Mm.

Hdo ckmanmy CyXuX CYIUIIb iHXKHPY BXOISTH IYKpU
(48-75%), kpoxmais (3%), neKTHHOBI peuoBUHH (5,4%),
6inku (6%), xupu (3%), xkucnoTu (JUMOHHA, s0ITy4YHa,
OIITOBA), OPTaHiuHI CIIONYKH, IO MICTATH 3130, KaJlb-
uiii, Biraminu A, B, B, B, C, PP, antonianosi miikosu-
I, ciu3, pizHi pepmentr. Cyriaas 100pe 3aCBOIOIOTHCS
OpTaHi3MOM 1 MarOTh BEJMKY IMOXHWBHY I[IHHICTH, CEYO-
TiHHY, JIETKy HPOHOCHY, BiIXapKyBaJbHY, OOBOIIKAIOUY,
aHTUCEeNTUYHY Ta NpoTu3ananbHy aito (K’osev, 2001d,
pp. 390-391). ¥V nmcTKax MICTAThCS (PypOKYMapHHU:
TICOpaJIeH, aHTeMiIMH Ta OepranTteH, JyOHIbHI PEIOBUHH,
pytuH (0,1 %), ackopbiHoBa KucioTa, edipHa oisl.
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B sxocTi niKapchKOi CHPOBHHH BHKOPHCTOBYIOTH
CYILTiAAs, 310paHi y nepioa MOBHOI CTUIVIOCTI, SIKI BXKH-
BalOTh Y CBIXKOMY BUDIIAII a00 cymeHomy. Cyrmmians iH-
KHUpPY BXOAATH 10 KoMOiHOBaHMX mpenapatis Kadion ta
Perynakc, mo Airote nocnadiroroue. 3 JIUCTS BUPOOIs-
I0Th Tpenapar ¢oToceHcuOimizyrouoi aii Psoberanum
(Koval’ov, Pavlii, Isakova, 2004, pp. 202-203). B na-
POJHIN MEAWIMHI BUKOPUCTOBYIOTH HACTIH JIUCTS, Bifl-
Bap cCymwnas. B HeodinWHAIBHIA MEIHWIWHI BHKO-
PUCTOBYIOTh KOpY, JIUCTA, JIEPEBHHY, HACTOI JIHCTH,
BiBapu CyImiab, ekctpakT «Jlersim» (Hrodzinskyy,
1992e, p. 404; Minarchenko, 2005f, p. 79; Formazuk,
2003e, pp. 623—626; Murav’yeva et al., 1974b, p. 13;
Mezhenskyy et al., 2016f, pp. 413-414).

P. granatum 8 XbC 3poctae 3 2014 poky, KyabTH-
BYIOTbCsL cOpTH «AK [loHa» Ta «Itonoma po3oBa» K
BKpUBHA Ha 3UMY KynbTypa. POCIUMHH LIOPOKY psCHO
KBITYIOTh, BIIEpIIE TUIOJOHOCHIW B 2022 porri, mpoTe
TUTOW He HAOYJIM CIIOKHUBYMX SKOCTEH.

V JiKyBaJIbHUX LIJISIX BUKOPUCTOBYIOTH KOPY KOPIiHHS,
CTOBOYpY Ta T1JIOK, KBITKH, CBIXKI TUIOJH, OTUIONEHb 1 CiK
IUTOAIB, TIPETIapaTH 3 SIKUX MAlOTh BiTaMiHHY, 3araJIbHO3-
MIIHIOI0YY, METabo0iuHy, 3HEOO0II0I0UY, TPOTHU3aaJIbHY,
aHTHCENTUYHY, B’ SDKYUY, TeIBMIHTOTIHHY Jif0. OIIIoNeHb
MICTUTh YPCONOBY KHCIOTY, AyOmipHi pedoBmHH. Cik
TUIOAIB OaraTuii Ha OpraHiyHi KUCIIOTH, BITaMiHH, LyKpH,
BiJIbHI aMiHOKHCJIOTH, TaHIHH, MiKpoeleMeHTH. KBiTku
Oarari Ha IIrMEHT IyHIIMH. 3aCTOCOBYIOTh HACTOI KBITOK
1 OIUIONHS MpPU HITYHKOBO-KHIIKOBUX PO3Jaaax, miapei,
nu3eHTepii. Kopa MiCTUTh TyOHIIbHI pEUOBHHU Ta OTPYH-
Hi J1i3uHOBI ankanoinau (Serbin et al., 2007c, pp. 209-210).
3 OIJIOAHS BUTOTOBJISAIOTH HACTIM, MEAUYHHIA TaHIH, IO-
poIIOK-eKcrpaH, cruptoBuil ekcrpakt (Hrodzinskyy,
1992f, pp. 125; Minarchenko, 2005g, p. 99; Lebeda et al.,
2004d, pp. 212-213; Formazuk, 2003f, pp. 618-622;
Murav’yeva et al., 1974c, p. 113; Mezhenskyy et al.,
2016g, p. 257; Tsitsin, 1962b, p. 150).

D. virginiana 8 XbC KyIbTUBYIOTbCS CisIHLIEBL poc-
JIMHY, [0 BCTYIIJIH B IJIOXOHOIICHHS, Ta MIETUICH] cop-
1 «CocHiBcbkay, «Migep», «Ilpox», «Eirly Golden».
B ymoBax XBC nalikpynHiwi miogu D. virginiana mae
copT «CocHiBcbk»’ (2021 p.) — morkuHa 42 MM, TiaMeTp
46 MM, Maca 1oy ckiaaae 50,4 .

XypMy BBaXarOTh I[IHHOIO Xap4OBOK U JIIKapCHKOIO
pocnuHOI0. 3a OCTaHHI POKH BHUBEICHO IEPCIIEKTHB-
Hi copt D. virginiana, B Tuiofax sSIKAX BIACYTHS Tep-
MKiCTh, a 3a BMicToM wLykpiB (1o 32%), Bitaminy C,
KapoTHHY, KaJio, 3aj1i3a Ta oIy OKpeMi 3 HUX IepeBep-
HIyIoTh Kpami coptu D. kaki. Iloeqnanus pi3Hux Giomo-
TiYHO aKTUBHHUX PEUOBHH HAJa€ 3MOTY PEKOMEHIYBaTU
IUTOMM XypMHU B MEIWYHIN MpaKTUIl TpHu OaraThox 3a-
XBOPIOBAaHHAX. BiOJOTIYHO aKTHBHI PEYOBHHU MICTSATh-
cs1 B IUIONAX, JIUCTKAX, CTE0Nax, KBITKAX, YyalleuKax Iio-
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niB, KopiHHi. [TopoIIok cyXoro JUCTS BUKOPUCTOBYIOTh
y HapoJHii MenuiuHi. 3a 010XIMIYHUM CKJIQJIOM JTUCTSI
D. virginiana, y TOpiBHSHHI 3 IHIIMMH BHJAMH, Ma€
HaiBUIINI BMIicT BiTaMiHy C i MiHEpaJIbHUX PEUOBHH.
VY UCTi BUSABJIEHO TAaKOX JyIeoi, OeTyliH, OeTyaiHOBY
KHCJIOTy — KOMIOHECHTH BiZIOMi CBOIMH IIPOTHITYXJINH-
Humu BiactuBoctsiMu (Hrabovetska, 2019b, pp. 21-24).
B HaponmHiii MegulMHI BUKOPHCTOBYETHCA KOpa [Uis
HACTOIB. BHKOPHCTOBYIOTH CBUXKI IUIOAM, BiJBap IUIO-
IiB, M SIKYII IJIONIB, CYXUH JIUCT, CyXi YepeIlKH, KOH-
cepBoBaHwii cik — npenapar Cykaunockanui (Formazuk,
2003g, pp. 635-637; Mezhenskyy et al., 2016h, p. 433).

BucHoBku. Ha mijcraBi 1aHuX, OTpUMaHHX i3 JO-
CTYNMHUX iH(OpPMALIMHUX IXKepes, BCTAHOBICHO KOMII-
JIEKC TOCHOMAPCHKO-IIIHHUX BJIACTHBOCTEH CyOTpOMiy-
HHUX POCIINH KOJICKIIi1 XOPOIbCHKOT0 OOTAaHIYHOTO Caxy
3 OISy IX MPAKTUYHOTO BHUKOPHCTAHHS B O(ilMHATB-
Hil, Heo(IMHABHIN, TOMEOIMaTHYHIN Ta HAPOIHIN Me-
JIALIVHI.

3acTtocyBaHHs MPEICTaBICHOI y3arajJbHEHOi iH(pOop-
Marii CpusATAME TONIMPEHHIO IUX IHTPOAYKTIB y pe-
rioHI Ta 30araTuTh Pi3HOMAHITTS MICIEBUX JIIKAPCHKUX
POCIMH JUIs MOJANBIIOTO BUKOPUCTAHHS y MEIUYHIN
MPAKTHII Ta MPODITAKTHYHOMY XapuyBaHHI.

JITEPATYPA
Formazuk, V.I. (2003). Yentsiklopediya pishchevykh lekarstvennykh rasteniy : Kul’turnyye i dikorastushchiye rasteniya v praktich-
eskoy meditsine [Encyclopedia of food medicinal plants: Cultivated and wild plants in practical medicine]. Kyiv : Izdatel’stvo A.S.K.

792 p. (Ukr).

Hrabovetska, O.A. (2013). Biokhimichni ta likarski vlastyvosti Asimina triloba (L.) Dunal [Biochemical and medicinal properties
of Asimina triloba (L.) Dunal.]. Perspektyvni napriamky naukovykh doslidzhen likarskykh ta tekhnichnykh kultur [Prospective direc-
tions of scientific research of medicinal and technical cultures]. (pp. 20-22). Lubny (Ukr).

Hrabovetska, O.A. (2019) Spozhyvchi ta tsinni vlastyvosti maloposhyrenykh plodovykh : azymina, zizifus, khurma [Consump-
tion and valuable properties of rare fruits: azimina, zizyphus, persimmon]. Dosiahnennia ta kontseptualni napriamy vyroshchuvannia
maloposhyrenykh plodovo-yahidnykh kultur ta pererobky yikh syrovyny [Achievements and conceptual directions of cultivation of rare
fruit and berry crops and processing of their raw materials]. (pp. 21-24). Kyiv (Ukr).

Hrodzinskyy, A.M. (Ed.). (1992). Likarski roslyny : Entsyklopedychnyy dovidnyk [Medicinal plants: Encyclopedic reference].
Kyiv : Vydavnytstvo «Ukrayinska Radyanska Entsyklopediya» im. M. P. Bazhana, Ukrayinskyy vyrobnycho-komertsiynyy tsentr

«Olimpy, 544 p. (Ukr).

K’osev, P.A. (2001) Polnyy spravochnik lekarstvennykh rasteniy [Complete reference book of medicinal plants]. Moskva :

EKSMO - Press, 992 p. (Russ).

Koval’ov, V.M., Pavlii, O.1. & Isakova, T I. (2004). Farmakohnoziia z osnovamy biokhimii roslyn [Pharmacognosy with the basics
of plant biochemistry]. Kharkiv : Vyd-vo NFaU, MTK-knyha. 704 p. (Ukr).

Krasovskyi, V.V., Cherniak, T.V., Hapon S.V. (2022). Zizyphus jujuba Mill. u narodnii medytsyni [Zizyphus jujuba Mill. in folk
medicine]. Planta +. Nauka, praktyka i osvita [Planta +. Science, practice and education]. (pp. 68-71). Kyiv (Ukr).

Lebeda, A. F., Dzhurenko, N. 1., Isaykina, A. P. (2004). Lekarstvennyye rasteniya : Samaya polnaya entsiklopediya [Medicinal
plants: The most complete encyclopedia]. Moskva : AST-PRESS KNIGA, 912 p. (Russ).

Mezhenskiy, V.N. (2004). Khenomeles [Chaenomeles]. Moskva : OOO «Izdatelstvo AST»; Donetsk: Stalker, 62 p. (Russ).

MMezhenskyy, V.M., Mezhenska, L.O. (2016). Maloposhyreni plodovi kultury : navchalnyy posibnyk [Rare fruit crops: a study

guide]. Kyiv : TSP «Komprynt», 544 p. (Ukr).

Minarchenko, V.M. (2005). Likarski sudynni roslyny Ukrayiny (medychne ta resursne znachennya) [Medicinal vascular plants of
Ukraine (medical and resource value)]. Kyiv : Fitosotsiotsentr, 324 p. (Ukr).
Murav’yeva, D.A., Gammerman A.F. (1974). Tropicheskiye i subtropicheskiye lekarstvennyye rasteniya [Tropical and subtropical

medicinal plants]. Moskva : «Meditsinay, 232 p. (Russ).

Serbin, A.H., Sira, L.M. & Slobodianiuk, T.O. (2007). Farmatsevtychna botanika [Pharmaceutical botany]. Vinnytsia : Nova knyha,

488 p. (Ukr).

Tsitsin, N. V. (Ed.). (1962). Atlas lekarstvennykh rasteniy SSSR [Atlas of medicinal plants of the USSR]. Moskva. 704 p. (Russ).

Konduikr inTepecis BigcyTHiii.
Y4acTh KOKHOT0 aBTOpa B HANIMCAHHI CTATTi:

Cmamms naodiiuna 0o pedakyii 13.11.2022.
Cmamms nputinsima 0o opyky 30.11.2022.

Kpacoscbkuii B.B. — 35%: ines nocnimxeHHs, mo0ynoBa aJlropuTMa, MolykK iHpopmaii, y4acTh y HalMCaHHi, KOPEKLis CTarTi,

BHCHOBKIB.

®Denpko P.M. — 25%: momryxk iHpopmariii, y9acTs y HalMCaHHI, TepeKIIal, 0(pOPMIIEHHS CTaTTi, KOPEKIIis CTAaTTi, BUCHOBKIB.
Yepusik T.B. — 25%: nouyk indopmaii, yqacts y HanucaHHi, nepekian, opopMIeHHs CTaTTi.

Opaoscebkmii O.B. — 15%: nmomyk indopmanii.

EjekTpoHHa aipeca [Jisl THCTYBAHHS 3 ABTOPAMU:
horolbotsad@gmail.com (Bonogumup KpacoBcbkuit)

== 96

®diroTtepanis. Yaconuc

Ne 4, 2022



Bionoria. Papmauin

YK 616.692:612014.482:615.256.4:616.08

Cauoaoony OHYCOBA

acnipanm xagedpu papmakonocii ma ghapmaroenosii, Ooecvkuil HAYIOHATLHUL MeOUYHULl YHIgepcumem,
Banixoecokuii npos., 2, m. Odeca, Yxpaina, 65082 (saidayunusova.sd@gmail.com)

ORCID: 0000-0003-1450-0025

DOI 10.33617/2522-9680-2022-4-97

Bi6aiorpadgiunmii onuc crarri: FOnycosa C. (2022). BuB4ueHHS aHTHAIBTEPATUBHOI, aHTUIIPOITihepaTuBHOT
Ta penapaTuBHOI Ail I'YCTOTO €KCTPAKTY SAKIpIiB CIAHKUX B eKCNIepUMEHTi. Pimomepania. Yaconuc, 4, 97-103,
doi: 10.33617/2522-9680-2022-4-97

BUBYEHHSI AHTUAJIBTEPATUBHOI, AHTUIIPOJII®EPATUBHOI TA PETAPATUBHOI A11
I'YCTOI'O EKCTPAKTY SIKIPIIB CTAHKHUX B EKCIIEPUMEHTI

Axmyanvuicms. Ha cyuacnomy gpapmayesmuunomy punky Ykpainu eubip 6imuusHsaHux npenapamie Os JKY6aHHs XPOHIYHO2O
npocmamumy (XII) expaii obmedicerull, wo 3yMOGTIOE AKMYANbHICIL PO3POOKU HOBUX JUKAPCOKUX 3acobis. Buxodsuu 3 npoeionux
Mmexanizmie namozceneszy XI1, HaasHicms aumuanibmepamueHoi, aHmunporigpepamusHoi ma penapamueHoi 0ii' y nomeHyiliHo2o npena-
pamy Kopexyii moeio 6u cymmego nokpawjumu nepebdic ma egpexmueHicms KoMnAeKCHoI hapmarxomepanii yvbo2o 3axeoprosanns. Ha
Kagheopi ximii npupoonux cnonyk HPAY (3asioysau npogh. B.C. Kucauuenxo) y naykosomy cniepobimuuymei 3 kageopor papmaro-
no2ii ma gapmarxoenosii Q0ecbk020 HAYIOHANLHO20 MEOUUHO20 YHiBepcumenty ompumaro i cmanoapmuzosarno «Iycmuil excmpakm
06monouenol 6i0 niodie mpasu sxipyie crankuxy (IEAC), skuil 3a605Ku yHIKanbHill KoMOIHAYIT 0i0N02IUHO-AKMUSHUX PEUOSUH (KOMN-
JIEKC (YeHONbHUX CROTYK, (PAABOH0IOI6, CAnoOHIHIg) Mie Ou 60100imu NOMEHYIUHOW NPOCMAMONPOMEKmMOopHo akmusHicmio (Burda,
2016, Klyvniak, 2017).

Mema pobomu — oocnioumu aHmuarbmepamusty, aLmunporihepamusry ma penapamugny 0ilo 2ycmozo eKCmpakmy sKipyie
CAHKUX 8 eKCNepUMeHmi.

Mamepianu i memoou docnioxncenns. [locniosicenns 30iticHo8anu Ha 96 6esnopoonux oinux wypax macoro 220-240 e, posnodine-
HUX Ha epynu no 8 meapun 8 Kodxchiu. Aumuanemepamusny 0ito I' EAC eusuanu na mooeni acenmuyHoi 0epmamomnoi panu wKipu y wy-
pis. [Ipo anmuansmepamusny 0ito npenapamis cyounu 3a OUHAMIKOIO 3MiHU NAOWI pAHOBOT NOBEPXHI, AKY BUSHAYANU NIAHIMEMPUIHUM
Memoodom. AnmunponigpepamusHy 0ito (30amHicms 3MEHULY8AMU YMEOPIOBAHHSA 2PAHYIAYIUHO-Diopo3Hoi mrkanunu) I EAC docnioacy-
8AIU HA MOOE 6AMHOL SPAHYTLOMU Y WYPI6, KV GIOMEOPIOSANU IMIIAHMAYIEIO N0 WIKIPY CRUHU WYpie 6amHuol Kyivku macow 20 me
6 acenmuyHux ymogax. Penapamueny axmuenicmo docnioscysanu Ha Mooeni acenmuyHoi MHIUHOI pi3anol panu wiKipu | 6usHawanu 3a
Miynicmio pyoys, wo ymeopiocmscs nio 4ac 3a20€HHA pan 'y wjypis, UKOpUCcmogylouu memoo panomensiomempii. Ifypu 1-oi epynu
JUKYBAHHS He OMPUMYBANU | CIY2Y8aNU KOHMPOLEeM; 2-a 2pyna — 00CAIOANCYBANbHA, KA WOOCHHO NPOMSA2OM MEPMIHY eKCNePUMEHTNY
ompumyeana I'EAC enympiwnbouinynkogo 6 003i 150 me/xe; 3-1 epyna meapun ompumyeana ouxiogpenax nampiio (IAT «XD3 «Uep-
60Ha 3ipKay) eHympiunbouLtynkoeo 6 003i ED50 8,0 me/ke; 4-ma epyna meapun ompumyeana sk npenapam nopieHAHHs Keepyemun
(«Kopsimuny, I1AT «Hayxoeo-eupobruuuil yenmp «bopuaziscokuil XiMiKo-ghapmayeemuunull 3a600») 6HYMPIUHbOULTYHKOBO 8 0031
10 me/xe. Quuamixy panogoeo npoyecy oyintoganu na 7-y, 14-y, 21-y i 28-y 006y excnepumenmy.

Pesynomamu docnidscenv. Bcmarnosneno, wo na mooeni acenmuunoi niowunHoi ma ainitnoi pizanoi panu wkipu y wypie I'EAC
y 0031 150 me/ke cnpuuunse anmuanbmepamuery i pano3azoeaiviy (penapamuehy) 0ilo. 3a UpasHicmio aHMUAILMEPAmueHoi Oil
TEAC y 1,5 pasza nepesasicae npenapam nopisusanms kopgimun y 003i 10 me/ke ma 6086iui ckopouye mepmin enimenizayii niowunHoi
panu. Boonouac 3a penapamusnoro akmusnicmio I'EAC y pisui mepminu cnocmepescensv y 1,71-2,09 pasa nepesepuiye 8ionogionuil
eghexm kopsimuny. JJuxnoghpenax Hampiro anmuaibmepamusHoIo i penapamugroio 0i€lo He 80100i€ I YNOGINbHIOE 3A20€HHS OePMAMOM-
HoI acenmuyHOi panu, xoua i nepegepuLye iHwi npenapamu 3a 6UPA3HICIIO AHMUNPorigepamuHoi Oii.

Bucnogok.

TEAC y 003i 150 me/ke 6on00ic 6upazHow0 aHmuaibmepamueHoio i penapamuerol aKmueHiCmio, nepesepuiyiouu 6i0noGioHul
ehexm OUKIOGeHaKy Hampito i KOPBIMUHY, a MAKOHC NOMIPKOBAHOK AHMUNPOTIPepamusHoio Ji€io, ujo 8I0OKpUsac niocmagu 07 o2o
Nn00aAnbLUUX 00CTIONHCEHb AK NEPCHEKMUBHO20 NPUPOOHO20 3ACO0Y 015l NIKYBAHHA XPOHIYHO20 NPOCMAMUmy.

Knrwouosi cnosa: cycmuii excmpakm sikipyi CIaHKUX, OUKIOQEHAK HAmpiio, KOPEImuH, AHMUAIbMepamuera 0ist, aRmunpoiigepa-
muena 0is, penapamugua Ois.
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EXPERIMENTAL STUDY OF THE ANTIALTERATIVE, ANTIPROLIFERATIVE
AND REPARATIVE EFFECT OF THE THICK EXTRACT OF TRIBULUS TERRESTRIS

Introduction. In the modern pharmaceutical market of Ukraine, the choice of domestic drugs for the treatment of chronic prostatitis
(CP) is extremely limited, which determines the urgency of developing new drugs. Based on the leading mechanisms of the pathogenesis
of CP, the presence of antialterative, reparative and antiproliferative effects in a potential prostate protector could significantly improve
the course and effectiveness of complex pharmacotherapy of this disease. At the Department of Chemistry of Natural Compounds of
the National Pharmaceutical University of Ukraine (Head Prof. V.S. Kyslychenko) in scientific cooperation with the Department of
Pharmacology and Pharmacognosy of the Odesa National Medical University, the “Thick extract of the threshed from the fruits of the
Tribulus terrestris” (TETT) was obtained and standardized, which, thanks to a unique combination of biologically active substances (a
complex of phenolic compounds, flavonoids, saponins), could have potential prostatoprotective activity (Burda, 2016, Klyvniak, 2017).

The goal of the work is to investigate the antialterative, antiproliferative and reparative effect of the thick extract of the Tribulus
terrestris in an experiment.

Materials and research methods. Experiments were carried out on 96 purebred white rats weighing 220-240 g, divided into groups
of 8 animals each. The antialterative effect of the drugs was judged by the dynamics of changes in the area of the wound surface, which
was determined by the planimetric method. The antiproliferative effect (the ability to reduce the formation of granulation-fibrous
tissue) of TETT was studied on the model of cotton wool granuloma in rats, which was reproduced by implantation of a cotton ball
weighing 20 mg under the skin of the back of rats under aseptic conditions. The reparative activity of phytoremedies was studied on
a model of an aseptic linear incised skin wound and was determined by the strength of the scar formed during wound healing in rats
using the wound tensiometry method. Rats of the Ist treatment group were not treated and served as controls; the 2nd group is an
experimental group, which received TETT at a dose of 150 mg/kg, intragastrically, daily during the experiment. The 3rd group received
diclofenac sodium (“Chervona Zirka”, Ukraine) — at a dose of ED50 8.0 mg/kg, intragastrically, the 4th group of animals received
quercetin (“Corvitiny, “Scientific and Production Center” Borshchagivsk Chemical pharmaceutical plant) at a dose of 10 mg/kg,
intragastrically. The dynamics of the wound process was evaluated on the 7th, 14th, 21st and 28th days of the experiment.

Research results. It was established that on the model of aseptic planar and linear incised skin wounds in rats, TETT in a dose of
150 mg/kg causes an antialterative and reparative effect. In terms of the expressiveness of the antialteration effect, TETT is 1.5 times
superior to the comparative drug Corvitin at a dose of 10 mg/kg and halves the period of epithelization of a planar wound. At the same
time, according to the reparative activity of TETT, in different periods of observation, it exceeds the corresponding effect of Corvitin
by 1.71-2.09 times. Diclofenac sodium has no antialterative and reparative effect and slows down the healing of a dermatome aseptic
wound, although it surpasses both phytoremedies in terms of the expressiveness of the antiproliferative effect.

Conclusion. TETT in a dose of 150 mg/kg has pronounced antialterative and reparative activity, surpassing the corresponding
effect of sodium diclofenac and Corvitin, as well as a moderate antiproliferative effect, which opens the prospects for its further
research as a potential prostate protector.

Key words: thick extract of Tribulus terrestris, diclofenac sodium, Corvitin, antialterative effect, antiproliferative effect, reparative

effect.

Beryn. OgHuM 3 HaWMOIIMPEHIIIKMX 3aXBOPIOBAHb
YOJIOBIUOi CTaTreBOi ceph € XPOHIYHUH TNPOCTATHT
(XTII), saxuil MpU3BOAUTH HE JIMIIE O PO3BUTKY €peK-
TWIBHOT aucyHKii, ane i Oesmminna. Ha cyuacHomy
(dapMaLeBTUYHOMY PHHKY YKpaiHU BHOIp BITYU3HSI-
HUX IpenapariB s JikyBanHs XI1 Bkpail oOMexeHni,
IO 3yMOBIIIOE€ aKTYaJIbHICTh PO3POOKH HOBHX JiKap-
CBKHX 3aco0iB. Haifbinpmr mepcrneKTHBHUM HarpsiMOM
y sikyBaHHi XII € 3acTocyBaHHS JIiKapchbKOi pOCIIMH-
Hoi cupoBunu (JIPC) Ta ¢itozacobis, ski mictsate BAP
3 LIUPOKUM CIEKTPOM (HhapMaKoIOTriyHOI aKTUBHOCTI:
MPOTHU3AITAIbHOI, AaHTUMIKPOOHOI0, permapaTuBHO,
IMYHOMOAYIIOI0YO0I0, FOPMOHOPETYIIIOI0UOI0, AHTHCKIIE-
POTHYHOIO TOIIO, i AKi 374aTHI 3a0e3MEYNTH KOMILICK-
cHHH JiKyBanpHUi BB Ha mepebir XII (Soldatova,
2015; Lysyuk, 2018; Brechka, 2019; Simchenko, 2020;
Ravshanov, 2020). Takoto nikapcbkoro pociauHoro (JIP)
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Mornu 0 Oytu sikipui cnanki (Tribulus terrestis L.), §i-
TOIIpenapaTd 3 SKOi TPaTUIiHHO BHKOPHCTOBYIOTHCS
y JiKyBaHHI €peKTUIbHOI TUC(YHKLIT Ta aTepocKiIepo-
3y. Jlo cxiany JIPC sKipiiiB cIaHKUX BXOIATH Y 3HAYHIN
KUTBKOCTI MOMi(peHONBHI CIONYKH, (ITOCTEpONH, CTe-
pOiHI camoHIHH, KOMIUIEKC MaKpO- i MIKpOEIEMEHTIB
3 TOTEHI[IMHUMH TPOTH3AMNAIbHUMH, AHTHOKCHUIAHT-
HUMH Ta aHTUMIKpOOHMMH BiIacTUBOCTAMH. Ha kade-
Ipi ximil npuponuux cnonyk HOAY (3aBigyBau npod.
B.C. Kucnn4eHko) y HayKOBOMY CIiBpOOITHHIITBI
3 xadenporo gapmaxosnorii Ta Gpapmaxornosii Oxecbko-
TO HaI[IOHAJHPHOTO MEIUYHOTO YHIBEPCUTETY OTPHMAHO
1 cTannapTu3oBaHo «['ycTuil ekcTpakT 0OMOI04eHOT Bij
ioniB Tpasu aKipiiB ciankux» (IESC), skuit 3aBnsku
yHiKanbHIA KOMOiHaIil 010J0r1YHO-aKTUBHUX PEUOBHH
(KoMIIIeKC (PEHONBHUX CIIONYK, (DIIABOHOIMIB, CAIlOHI-
HIB), Mir' OM BOJIOMITH TOTEHIIITHOIO MPOCTATONPOTEK-
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TOPHOKO AaKTHBHICTIO. llomepenHiMu TOCIHiKEHHIMU
Oyia miaTBepmkeHa HasHicTh y 'ESIC nporuzananb-
Hoi (aHTHekcynatuBHoi) nii (Burda, 2016; Klyvniak,
2017). Pa3oM i3 TUM, BUXOJISTYH 3 IPOBITHUX MEXaHI3MiB
naroreHe3y XII, HasBHICTH aHTHANBTEPATHBHOI, aHTH-
npoidepaTuBHOI Ta penapaTuBHOI Ail y MOTEHIIIHOTO
MPOCTATOMPOTEKTOPa MoOria OW CYTTEBO IMOKPALIUTH
nepeOir Ta e()eKTUBHICTh KOMITIEKCHOT (papMakoTepartii
poro 3axpoproBanHs (Karnaukh, 2014).

Merta po0OTH — JOCHIAWTH AaHTUAIBTEPATHUBHY,
aHTUTIPOTi(epaTHBHY Ta peHapaTuBHy [il0 TyCTOTO
EKCTPAKTY SAKIPI[IB CIAHKUX B EKCTIEPUMEHTI.

Marepiauau i MmeToau AocaiTKeHHs. [J0CITiKSHHS
3MIMCHIOBAIM Ha 96 0e3mopogHuX OiMuX IIypax Ma-
coro 220-240 1, po3NOAIICHUX HA TPYIH MO § TBApHH
y KOxHi. AHTraneTepatuBny aito ['ESIC BuBuanu Ha
MOJIEJT1 ACENTUYHOT IEPMATOMHO1 paHU LIKIpH Y LIYPiB.
CraHapTHI TUIONIHMHHI paHu po3MipoM 20x20 mwm (400
MM?) MOJIETIOBAIHM TIiJl TIOMEHTAI0OBUM Hapko3oMm (40
MT/KT BHYTPIOTHBOOYESPEBUHHO) B aCEITUIHUX YMOBaX
Ha MOMNEPEIHBO JIEMiTbOBAHUX MIKIJIOMATKOBUX MiJISTH-
kax Tynyoa. [EAC Ta mpemapaTy MOpiBHAHHS YBOIH-
JIM BHYTPINIHBOILIYHKOBO IIOJACHHO MPOTATOM yChOTO
TEPMIHY EKCIIEPHUMEHTY, NOYHHAIOUN 3 ITEepIIoi Hoou
IicJIg BUXOAY TBAPHHHU 3 HAPKO3Y 1 10 TOBHOTO 3aKPUT-
Ts1 paHoBoro nedekry. llypu 1-o0i rpynu mikyBaHHS He
OTPUMYBAIIHX 1 CIyTyBaJId KOHTPOJIEM; 2-a TpyHa — J10-
CIiTHA, SKa OIOACHHO MPOTITOM TEPMiHY €KCIIepUMEH-
Ty orpumyBana 'ESIC y no3i 150 MI/kr, OCKiJIbKH ITO-
MEPETHBOI0 CEePIEr0 EKCIIEPUMEHTIB OYII0 BCTAHOBJICHO,
o came 1151 go3a [EAC Bonozie HallGIbI BUPA3HOIO
MPOTH3aNAabHOK (aHTHEKCyIaTHBHOKW) nieto (Burda,
2016); 3-1 rpyma TBapHH OTpHUMYyBaja AWUKIO(EHAK
Hatpito (ITAT «X®3 «Yeprona 3ipka») B no3i ED50
8,0 mr/kr; 4-Ta rpyma TBapuMH OTpHMYyBana KBeple-
tiH («KopeiTun», [TAT «HaykoBo-BUpOOHHYHNI LIEHTP
«bopmariBcbkuii - XiMiko-(hapMaIlleBTUIHANA  3aBOI»)
y no3i 10 mr/kr. KBeprietus y 1031 10 MI/kr Tpaauiii-
HO BHKOPUCTOBYIOTH SIK IIpenapar MOpPiBHSIHHS MiJ] 9ac
JOCJTIJDKCHHS MPOTH3aMabHOT Ail 1HIIKUX Mpenaparis
OPUPOJHOTO TOXOMKEHHSI, OCKIIbKH HOro mpoTH3a-
MajbHI BJACTHBOCTI MiATBEPKEHI 3 MO3MIIHA T0Ka30-
BOT MEJIUIIMHH, 1 Bitomo, 110 ['ESC, skuii MicTUTh YHi-
KaJIbHy KOMOIHAIli0 O10JOT1YHO-aKTUBHUX PEYOBHH,
OyB CTaHIapTH30BaHHI caMe 3a BMICTOM (EHOJIbHHUX
CIIONYK, 30KpeMa (PJIaBOHOIIB, HAWOIBII JOCIiIKe-
HUM 3 SIKUX € came KBepieTuH. [Ipo aHTHaIbTepaTUBHY
JI0 TIpernapaTiB CyIuId 3a JUHAMIKOK 3MIHW TUIOIII
pPaHOBOI NOBEPXHi, Ky BHU3HAYAIM IJIAHIMETPHYHUM
METOIOM.

AnTHnporidepaTuBHy Iif0 (3XaTHICTh 3MEHIIYBa-
TH YTBOPIOBAaHHS TPaHYJAIIHHO-PIOPO3HOT TKaHWHH)

®diroTtepanis. Yaconuc

I'ESC nmocmimpkyBaiii Ha MOJENi BaTHOI I'PaHYIbOMH
y IIypiB, Ky BIATBOPIOBAJIM IMIUIAHTAIIE0 MMiJ] MIKIPY
CIIUHH IIypiB BaTHOT KyJbKH Macoto 20 MT' B aCeNITHYHUX
yMmoBax. JlocmipkyBaHi 3aco0M BBOIMIIM Y JIIKyBallb-
HO-TIPO(ITAKTHYHOMY peXuMi 3a 1 TOIUHY 70 iMIUTaH-
Tallii CTepUIIbHOT BATHOT KYJIBKH Ta MPOTAToM 7 1i0 mo-
CIIJIb IOJIGHHO, OJIMH pa3 Ha JeHb. Ha 8-y o0y TBapuH
BUBOAWIH 3 SKCIIEPUMEHTY METOIOM eBTaHa3ii. BarHy
KyJIbKY 3 YTBOPEHOIO HaBKOJIO HEl IpaHy SIIiHHOIO TKa-
HUHOIO BUIIMaJIH, 3Ba)KyBaJIH, BUCYITyBaJH Y TEPMOCTA-
i 32 t=55°C o nmocriiiHOT Macu. AHTHIIpOTiQepaTuBHy
AKTHBHICTh BH3HAYAIN 32 3[JAaTHICTIO Mpenapary 3MeH-
IIyBaTH Macy TpaHy/ImiiHO-(GiOpO3HOI TKAaHUHHM, IO
YTBOPIOETHCSI HABKOJIO (HIOTOTEHHOTO areHTy, y IOCi-
JOKYBaHiH IpyIii TBAPUH MOPIBHSIHO 3 KOHTPOIBHOIO.
Po3paxyHnok AITA mpoBomwH 3a GOpMYIIOI0:

ATIA =100 — [(M,, — M) x 100],

ne: AITA — antunpodmidepaTuBHa akKTUBHICTD y %;

M - cepenns Maca BaTHOI KYJIbKHU B IPYIIi MO3UTHB-
HOTO KOHTPOJIIO;

M, — cepenns Maca BaTHOI Ky/JIbKH B Ipynax JIOCITi-
JKYBaHHUX 3ac00iB.

PenaparuBny aktuBHicTh ['EAC 1 npemaparis nopis-
HSHHS JOCHiKyBalld HAa MOJENI aCeNTUYHOI JiHIHHOT
pizaHoi paHW MIKIpW 1 BH3HAYAJIU 33 MIIHICTIO pyOIIs,
IO YTBOPIOETHCSI IMiJ] YaC 3arO€HHsI paH Y HIypiB, BUKO-
PUCTOBYIOYM MeToJ] paHoTeHsiomerpii. Ilin TiomeHTa-
JOBUM Hapko3oM (50 MI/KI' BHYTPILIHbOOYEPEBUHHO)
B aCeNTHYHUX yMOBaxX Ha MOMEPENHBO ICIiTHOBAHUX
MIDXKIIOIIATKOBUX JUIAHKAX Tyny0a poOWiIM pO3TUH JIOB-
krHOI0 50 MM Ha Bigcrani 10 MM OIMH BiJ OIHOTO,
HaKJIaJadu BYy3JIyBaTi IIOBKOBI IBH Ta 00poOmsiu 5%
CITUPTOBHUM PO3YHHOM Hoxy. [1o/in TBapuH Ha eKCTIepH-
MEHTAJbHI TPYNHU Ta PEXKUM YBEICHHS JOCITIHKYBAaHUX
npernapariB OyB aHAIOTIYHUM, 5K y MOTEPEeIHIN MO,
Ha 7-y 1 14-y noOy nocnigy 1rypis BUBOAWIU 3 €KCHIEPU-
MEHTY NUIIXOM JieKamiTamii. Bupizanu miissHKA TIKipw
3 MOBHUM 3aXOIUICHHSM PaHH, OTIEPOBaHY IUIIHKY Opa-
JIY TI0 BCIH JOBXHHI Ta IMOMHI omnepaliiiiHoro pyors,
PO3pi3aiy Ha CTPIYKU MIUPUHOKO 5 MM.

PenapaTuBHY aKTHBHICTh PO3paxoBYBaJH 3a (HOpPMY-
JI0X0:

(AM, —AM,)

A=—"—"—"—""%x100%
AM

K

Ae A — penapaTvBHa aKTUBHICTb, %o; AM — HaBaH-
TaXXCHH, 32 SIKOTO PO3PUBAETHCS IIOB Y TOCIHIHKYBaHIi
rpymi; AM — HaBaHT@KEHHs, 3a SKOTO PO3PMBAETHCS
II0B Y KOHTPOJIbHIN TPYIIi.

JluHaMiKy pPaHOBOTO IpOIECy OIIHIOBAIM Ha 7-Y,
14-y, 21-y 1 28-y 100y €KCIIEpUMEHTY.
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Yci eKcriepruMeHTH TPOBEICH1 BiIOBITHO JI0 3aralib-
HUX CTUYHUX MPHUHIMIIB eKCIIEPUMEHTIB Ha TBapHUHAX,
penIaMEHTOBaHUX IOJIOKEHHAMU «ECBpPONENUCHKOI KOH-
BEHIII{ PO 3ax¥CT XpeOeTHUX TBAPUH, sSIKi BUKOPUCTO-
BYIOTBCS JIJIsI EKCIICPUMEHTAIBHUX Ta HIIHNX HAYKOBHX
uinei» (CrpacOypr, 1986 p., 31 3minamu, 1998 p.) Ta
3akoHoM Ykpainum Ne 249 in 01.03.2012 «Ilopsmok
MIPOBECHHS HAYKOBHMH YCTAaHOBAMH JOCIHIPKCHb, EKC-
NEPUMEHTIB Ha TBapUHAXY.

OTpuMaHi eKcIIepruMEeHTaIbHI JaHi 00poOIsin cTa-
TUCTUYHO 3 BHUKOPUCTAHHIM t—Kputepito CThIOICH-
Ta 3a JOMOMOTOI0 NPOTPaMH CTATHCTUYHOTO aHAIi3y
(Gurianov, 2018).

Pe3yabraT AocaigkeHHs1 Ta iX odoropopenns. Jli-
KyBaHHsI IPOBOIAIIA MOYMHAIOYH 3 TEPINOi 00U Mmiciis
BiTBOPEHHS ACENITUYHOI PaHU 1 IO MOBHOTO 3aKPUTTS
paHoBoro aedekry. CTymiHb JIIKyBaJIbHOI Aii OLIHIOBAJIH
Ha 7-y, 14-y, 21-y i 28-y 100y eKCIepUMEHTY 3a JuHa-
MIKOIO IUTOIII PaHM Ta 32 TSPMIHOM ii TOBHOTO 3aTO€HHS
(Tabmuns 1).

BcranosneHo, 1o Ha apyry J00y JOCIiKeHb y TBa-
pHH, SKi OTPUMYBAJIU JIIKYBaHHS, paHH OyJIH CyXi, a Kpal
paHu TPOXW HAOPSKIII. Y HENKOBaHWX TBapUH HaOPSAK
OyB BupasHilmmM. [lounHaroun 3 TPeThOi JOOHM HOCIHI-
JDKEHb B YCIX Ipylax TBapuH IUIOIA PAHU MMOYHHATA
3MenmryBarucs. [Ipore y TBapuH KOHTPOIBHOI IpyIa O3
JiKyBaHHA LI Tpoliec BiI0yBaBCs 3HAYHO TOBUIBHIIIIE,
HIX y IypiB T0CHipKyBaHuX rpym. Yepes 28 ni6 ekcrie-
PUMEHTY Y TBAPHH KOHTPOJIBHOI IPYITH MIOBHE 3aT0€HHSI
CIIOCTEPIrayioch JIUIIE y 5 TBApUH, a Y 1HIIHX — IDIOMIA
PaHOBOI MTOBEPXHi 3MeHITyBanachk Ha 94,5%. BogHouac
MOBHE 3arO€HHS TUIOMMHHKUX paH IIKIpYU Ha (OHI JIKY-
BaHHA ['ESIC y 2 TBapuH Majo Micie Bxe Ha 7-iif 1061
EKCIIEPUMEHTY, a uepe3 14 1i0 moBHE 3ar0€HHS CIIOCTE-
piranocs y BCiX TBapHH Ili€i TpymH.

JluHamika 3aroeHHs paHH Ha ()OHI 3aCTOCYBaHHS
KOPBITHHY Oyjia JeIo MOBLIBHIIIOW 1 TTOBHE 3arO€HHS
ACENTUYHOI IUIOIMHHOI PaHH Y TBAPHH Ili€i IPyNH HAMU
¢ikcyBanoch Ha 21-iif 1001 criocTepekeHb, npote y 4
3 8 TBapHH i€l rpynH JepMaToMHa paHa 3aroijach MoB-
HICTIO BXKe Ha 14-y 100y cnocrepexeHnHs (puc. 1).

Ha Binminy Big 'ESIC Ta kopBiTHHY, BBEACHHS 3 JIi-
KyBQJIBHOIO METOI0 JHUKIO(PEHAKy HATPil0 HE CyHpo-
BOJ/DKYBaJIOCh NPUCKOPEHHSIM 3aro€HHsS acelnTH4HOI
panu. Ha doni 3acTocyBaHHs IBOTO Mpemnapary mionia
3aro€HHs PaHOBOT MOBEPXHI YIIPOAOBK EKCIIEPUMEHTY
HE BIJPI3HSAJACH BiJl MOKA3HUKIB Yy HEJIKOBaHIH Ipy-
mi, a yepe3 28 1i6 miomnia paHOBOT IOBEPXHI y TBAPHH,
AKI OTpUMyBalu aukiodenak, aopiBHioBaiza 40,0+
6,6 MM? i BABiUi mepeBakana 1ei MOKa3HUK y TBapHH,
AKi JiKyBaHHs He oTpuMyBanu. [Ipu npomy nume y 4
3 8 TBapHH i€l rpynu CHOCTEPIrajioch MOBHE 3ar0€H-
HS paHH, IO BKa3ye Ha 3[aTHICTh AWKIO(PEHAKY Ha-
Tpilo TaJbMyBaTH peNapaTHBHI MPOIECH B paHi Ta Bif-
CYTHICTh Y HBOTO aHTHANbTepaTUBHOI mii. I{e miskom
Y3TOMKY€ETHCSA 3 BILOMHMHM JITEPATYPHHUMH JaHUMHU
IOI0 MEXaHi3MiB il HeCTEPOiJHIX MPOTH3AMAIBEHIX
3aco6iB (HILJI3), ockinbku 1i 3aco0H, MPUTHIAYOUN
npodiepaTUBHI MPOIECH CIOJYYHOI TKAaHUHHU, MO-
XKYTh YTOBIIBHIOBAaTH 3aroeHHs paH (Bozimowski,
2015; Fokunang, 2018).

[lin wac BHBYEHHS TOPIBHAIBHOI aHTHMpoidepa-
tuBHOI 1ii TESC 1 mpenapariB mopiBHsAHHS OyJI0 BCTa-
HOBJICHO, III0 IMITJIAHTAIlisl BaTHOI KyJbKH CTaHIAPTHOI
MacH (20 Mr) i MKipy BUKJIUKaIA Y IypiB IHTCHCHUBHE
YTBOPEHHS TPaHYIAIIMHOI TKAaHMHM HAaBKOJO HEl, IO
MPU3BOIIIIO 10 301MBIIEHHS MAacH KYJIbKH Y CepeIHbO-
My 1o 51,8+3,2 mr. Lle cBigumiIo mpo akTUBAILO TPO-
nmiepaTUBHUX MPOIECIB Yy BIMMOBIIb HA IMILIAHTAILIIIO
qy>KOpifHOTO Tima. B Tpymi TBapuH, SKUM BBOAWIH

Tabmuns 1

Bnous I'ESIC, nuxnodenaxky HaTpilo i kopBiTHHY
Ha JNHAMIKY IJI0IIi aceNTHYHOI paHH WKipu mypis, (M = m) (n=8)

Tepmin Kontpoun T'ESC Aumcrodenax narpito Kopaitun 10 Mr/kr
crocrepe- (0e3 JikyBaHHSI) 150 mr/kr 8 mr/kr
JKEeHHS ) JnHamika 2 Jnnamika 2 Jnnamika ) Jnnamika
(noda) | ™™ (%) > mm (%) > mm (%) 5 mm (%)
400 400 400 400
*
7 291,0 £24,1 -27,2 149’4;;)12’5 -62,6 280,2+ 20,1 -29.8 168,44+ 15,0* -57,9
*
14 | 1454188 | -637 Parn 1678£173 | 581 | /1102 82,5
3aroinuch 4)
21 62,3£78 844 80,8+ 8.8 798 Parin
(D 3aroinuch
20,1+ 4,2 40,0+ 6,6*
28 ’ ’ -95,0 ’ K -90,0
(5) )

IMpumitka: * — 3MiHM JOCTOBIPHI CTOCOBHO KOHTPONEHOI rpynu TBapuH (P<0,05); y ay>kkax mo3HaueHO KiJIbKiCTh TBApHH 3 IIOBHUM

3aro€HHAM paHU.
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I'ESIC y nmosi 150 mr/kr, crioctepiraiy 3HIKCHHS aK-
THBHOCTI TpoiiepaTUBHUX MPOIECiB, MPO IO CBif-
YHUIIO JIOCTOBiIpHE 3MeHIIeHHs B 1,36 pa3za macu BaTHOL
KYJIbKH 3 IPOITi(pepaTUBHOIO TKAHWHOIO IOPIBHIHO 3 T10-
Ka3HHKOM TPy KOHTPOJIFHOI HaTonorii. Y TBapHH, sKi
OTPUMYBaJIM KOPBITHH, Maca TPaHyJIbOM BIiAIIOBIiIHO
3MeHnryBanack Ha 28,0% (P<0,05), Tomi sk aHTUIPOJTi-
(hepaTHBHA aKTUBHICTh TUKIO(EHAKY HATPito Oyina Haii-
BUMIOKO 1 craHoBmIa 39,8% (Tabmuus 2).

Otxe, 'ESIC i kOpBITHH 32 YMOB €KCIIEPUMEHTY BU-
SIBUNIM TIOMIpHY aHTHIIPOJIiepaTUBHY aKTHBHICTb, 3HU-

1 noba

7 ni6

4 pi

AuvHamika naouwi paHu, %
¢
o

,D,oGla e_nécnepumel-rr

XKYIOUH YTBOPEHHS (hiOpPO3HO-TPaHy SLINHOI TKAaHWHHY,
ajie TOCTYMAaINCh 3a BUPA3HICTIO IIET JiT epes JUKIIO-
(heHaKOM HaTpiro.

JocnimkeHHst penapaTUBHOI Jil (iTo3aco0iB Ha MO-
Jeni acenTHYHOI JIiHiHOI pi3aHOi paHH MIKipH IOKa-
3aJ10, 110 OLIBIII MOBHOIIIHHE X 3arO€HHS BiIOyBaIoCs
y TBapuH, ski orpumyBanu I'ESIC. 3a mokasHukamu pa-
HOTEH310MeTpil y TBapuH, ki orpumyBau ['EAC, min-
HICTH TicIsonepamniiHoro pyous uepes 7 aid crocrepe-
JKeHb 30UtbITyBanack Ha 56,5% (P<0,05), a uepes 14 ni6
BianosigHo Ha 71,1% (P<0,05) (Tabnuus 3).

21 p,oga 28 ni6

=== KoHTponb
MEAC
OunknodeHak

HaTpito
== KOpBIiTUH

Puc. 1. Bnaus 'EAC (150 mr/kr), nukinodenaky narpiro (8 mr/kr) i kopsituny (10 Mr/kr)
Ha ANHAMIKY IJI0Ii acenTU4YHOI panu mKipu mypis (%), (M £ m) (n=8)

Tabmaums 2

AnTunpodgigeparusaa aktuBHicts FESIC i npenapariB nopiBHAHHSA
HA MojieJli BATHOI I'PaHyJ/IbOMH y mypiB, B %, (M = m) (n=8)

I'pyna TBapun Jo3a, Mmr/kr

IToka3nuku

AHTHINIpOJi(epaTHBHA

Maca rpanyJjbom, Mr .
pany. ’ AKTHBHICTB, %0

KoHTponbHa matosnorist 51,8+3,2

T'EsSIC 150 38,1+£2,7* 26,4
JluknodeHak HaTpio 8 31,242,5% 39,8
Kopsitun 10 37,34£3,0% 28,0

[pumitka: * — (P<0,05) BizHOCHO TpynH KOHTPOIBHOI MATOIOTIi

Tabmaums 3

Bnus I'ESIC, nuxnodenaxky HaTpilo i kopBiTHHY

Ha MilHicTh pyous HeiH(pikoBaHOI panu mkipu mypis, (M = m) (n=8)

Tepmin Kompoas T'ESC 150 mr/kr Juxaodenax narpis 8 Mr/kr Kopsitun 10 mr/kr
crocre- (6e3 HOK&BHH.K PenapaT.nBHa HOKaSHl/I.K PenapaT.nBHa Hmcan-m.lc PenapaT!leHa
peikeHHs nikysauns) | PaHOTeHsi0- aKTHUBHICTB, panoremsio- AKTUBHICTB, panorensio- AKTUBHICTB,
(1002) MeTpii, r % MeTpii, r % meTpii, r %
7 191,7£ 11,3 | 300,0+ 16,7* 56,5 228,44+ 20,3 19,1 255,1+ 28,6* 33,1
14 418,0+£22,4 | 7153+ 34,4* 71,1 438,1+ 28,6 4,8 560,2+ 30,5* 34,0
[pumiTtka: * — 3MiHH JOCTOBIPHI CTOCOBHO KOHTpOJIBHOI Ipynu TBapuH (P<0,05).
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PenaparnBHa akTHBHICTH KOPBITHHY 33 TaKHX YMOB
BHSIBIJIACH JIEIIO HIDK4OK0. [1ix BImMBOM HBOTO Ipermna-
pary Ha 7-y Ta 14-y 100y eKCIepHMEHTy perapaTiBHa
aKTHBHICTH 3pPOCTalla MOPIBHIHO 3 MOKAa3HUKAMH KOH-
TponbHOi rpynu jumme Ha 33,1% (P<0,05) ta 34,0%
(P<0,05). BomHoyac 3actocyBaHHS IUKJIO(GEHAKY Ha-
TPIil0 HE BUSIBUJIO HOTO MO3UTHBHOTO BIUIMBY Ha LIBH-
KICTh 3arO€HHS Ta MIIHICTh MICJISONEpaIiitHOro pyors
HeiHikoBaHOI niHiitHOT panu. OTXe, 3a penapaTuBHOIO
AKTUBHICTIO, sIka BUMIpIOBAJIach yepe3 7 1i0 micis Bif-
TBOpPEHHS JiHINHOI pi3anoi pamu, 'ESIC y 1,71 pasa
nepeBaxap e(ekT KOpBITUHY 1y 2,96 paza — edekr nu-
KJI0(eHaKy HaTpiro, a yepe3 14 1id penapaTuBHa aKTHB-
nicth ['ESIC nepeBepiyBaia JiKyBaabHUHA €(PeKT KOPBi-
TuHy y 2,09 pasa, a TUKIO(QEHaKy HAaTPilO — BiAIOBIAHO
y 14,81 paza (P<0,05).

TakuM 4MHOM, pe3yJbTaTH MPOBEICHUX AOCIIHKEHb
MOKAa3aJd, 110 Ha MOJEIi aCeNITHYHOI IUIONMIMHHOI Ta JIi-
HilfHOI pi3anoi panu mkipu y mrypis IEAC y nosi 150
MI/KT CHPUYWHSIE aHTHAIBTEPATHBHY 1 PAHO3arOI0BAJIb-

Hy (penapatuBHy) [1if0. 3a BUPA3HICTIO aHTHAIBTEPATUB-
Hoi mii FESIC y 1,5 pa3a nepeBakae npemnapar nopiBHSIH-
HS KOPBITHH y 1031 10 MI/KT Ta BABIYI CKOPOUY€E TEPMiH
emiTenizamii paHd MOPIBHSIHO 3 KOHTPOJBHOI TPYIIOH0.
Bonnouac 3a penaparuBHoro aktuBHICTIO ['ESIC y pi3Hi
TEepMiHU criocTtepexenb y 1,71-2,09 pasza mepepepiirye
BiAmoBinHUHA edekT KopBiTHHY. [lukimodeHak HaTpio
AHTHANBTEPATHBHOIO 1 PEMapaTHBHOIO NI€I0 HE BOJO-
i€, YIOBIIBHIOIOUN 3aTO€HHS 1€PMaTOMHOI aCEITHIHOT
panu, xoua i nepepepirye [ESIC Ta kopBiTHH 3a Bupas3-
HICTIO aHTUNPOTi(epaTHBHOT Iii.

BucnoBox

I'ESIC y no3i 150 Mr/kr y pa3i BHYTpPIIIHBOILTYHKO-
BOTO BBEIICHHS BOJIOI€ BHPA3HOIO aHTHAIBTCPATHBHOIO
1 perapaTuBHOIO aKTHBHICTIO, IEPEBEPIIYIOUH BiAMOBI -
HUH edekT aukinodeHaky Harpito (8 MI/Kr) i KOpBITHHY
(10 mr/kr), a TaKOX MMOMipPKOBAaHOIO aHTUIPOTi(epaTus-
HOIO €10, IO BIJKPUBAE MiJCTABU I HOTO MOAAb-
MIMX JTOCTIKEHb SIK MEePCIeKTUBHOTO MPHUPOIHOTO 3a-
coOy 151 JTIKyBaHHS XPOHIYHOTO MPOCTATHUTY.
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JOCIIIKEHHA AKICHOI'O CKJIALY TA BUSHAYEHHA KIJIBKICHOI'O BMICTY
AMIHOKUCJIOT ¥ TPABITEJIOIICUCY COHAIIHUKOIIOAIBHOI'O

Axmyanvhicms. [enioncuc conAaumHukonooionuii — ye 0oobpe 6idoma 0eKopamuena pociuna. Y mpaouyiinit meouyuni ii 6uxo-
PUCMOBYIONb K 3HEOONI08ANbHUL, NPOMUZANANLHULL, NPOMUMIKPOOHUL ma npomueupaszkosuil 3acio. 3a oanumu nimepamypu, cenion-
CUC COHAUWHUKONOOIOHULI HAKONUYYE ANKAMIOU, TieHaAHU, (hnagoHoiou, mepnenoiou ma cmepoiou. [Ipome ingopmayii uyo0o aminokuc-
JIOMHO020 CKNAdy Yiei poCIUuHU 8 1imepamypi He mpanianocs.

Mema pobomu. Memoio pobomu 6y10 NOPieHsIbHE QOCTIONCEHHS IKICHO20 CKAAY MA UBHAYEHHS KLIbKICHO20 6MICHTY AMIHOKUC-
JIOm Yy mpasi 2eaioncucy COHAUHUKONOOIOH020.

Mamepianu ma memoou. /[na 00cniodxcents amiHOKUCIOMHO20 CKIAOY BUKOPUCTIOBYBANU UCYULEHY MA NOOPIOHEHY mpasy 2eli-
oncucy coHAuHuKonodiornoeo. Cuposuny zacomosnsiau y 2020-2021 pp. y Xapxiecwokiti oonacmi.

10enmudghixayito ma eusHaueHHs KiTbKICHO20 6MICHY AMIHOKUCAOM NPOBOOUTU MEMOOOM IOHOOOMIHHOI PIOUHHO-KOTOHKOB0T XpO-
mamoepaii ha asmomamuynomy ananizamopi aminokuciom T 339.

Pesynvmamu 0ocriorncennn ma ix 062060penns. Y pezynomami ananizy y mpaei 2eioncucy COHAUHUKOR0OIOH020 i0eHmugikosa-
Ho 18 aminokuciom, 3 axux 9 gioHeceHo 00 He3aMIHHUX. 3azanvhull emicm aminoxuciom y yitl cuposuni cmarosug 1121,20 me/2. Ceped
HE3AMIHHUX aMIHOKUCIOM Y mpagi yici pocaunu 0ominyeas netiyun (90,40 me/2). Kpim moeo, y 3uauniu Kinbkocmi y mpasi eenioncucy
COHAWHUKONOOIOHO20 MICIMUAUCS MAKI He3aMIHHI aminokucaiomu, ax aizun (68,70 me/ke) ma apeinin (63,00 me/ke).

Bucnosku. Ooeporcani pesynomamu 003601410Mb NOIUOUMU 3HAHHS CMOCOBHO XIMIUHO20 CKAAOY 2€AIONCUCY COHAUHUKONOOIO-
HO20 ma cgiouamsv Npo NepcneKmMuGHICmb GUKOPUCMAHHA MPAsU Yi€i pociunu AK nomenyilino2o odicepena NiKapCbKux poCIuHHUX
3acobis.

Knrwuoei cnosa: zenioncuc coHAUHUKONOOIOHUU, alicCmpogi, AMIHOKUCIOMU, IOHOOOMIHHA PIOUHHO-KOIOHKO8A Xpomamozpadis,
AKICHUT MA KiNbKICHULL AHATE3.
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STUDY OF THE QUALITATIVE COMPOSITION AND DETERMINATION
OF THE QUANTITATIVE CONTENT OF AMINO ACIDS IN THE HERB
OF THE HELIOPSIS HELIANTHOIDES (L) SWEET

Actuality. Heliopsis helianthoides (L) Sweet is a well-known ornamental plant. In traditional medicine it used as an analgesic, anti-
inflammatory, antimicrobial and anti-ulcer agent. According to the literature, Heliopsis helianthoides (L) Sweet accumulates alkamides, lignans,
flavonoids, terpenoids and steroids. However, information about the amino acid composition of this plant was not found in the literature.

The purpose of the work. The aim of the work was a comparative study of the qualitative composition and determination of the
quantitative content of amino acids in the herb of Heliopsis helianthoides (L) Sweet.

Materials and methods. Dried and crushed herb of Heliopsis helianthoides (L) Sweet were used to study the amino acid composition.

Raw materials were harvested in 2020-2021 in the Kharkiv region.

Identification and quantification of amino acids was performed by ion-exchange liquid-column chromatography on an automatic

amino acid analyzer T 339.

Results and discussions. As a result of the analysis, 18 amino acids were identified in the Heliopsis helianthoides (L) Sweet herb, 9
of them are classified as essential. The total content of amino acids in herbal drug was 1121.20 mg/g. Leucine (90.40 mg/g) dominated
in the herb of Heliopsis helianthoides (L) Sweet among the essential amino acids. In addition, essential amino acids such as lysine
(68.70 mg/kg) and arginine (63.00 mg/kg) were contained in the herb of Heliopsis helianthoides (L) Sweet in significant amounts.

Conclusions. The obtained results make it possible to deepen the knowledge about the chemical composition of Heliopsis helianthoides
(L) Sweet and indicate the prospects for the use of medicinal herbal drugs of this plant as a potential source of herbal medicinals.

Key words: Heliopsis helianthoides (L) Sweet, asteraceae bercht. & J. presl, amino acids, ion-exchange liquid-column

chromatography, qualitative and quantitative analysis.

Beryn

[pupomauM apeamoM pOCIHH pOAY TETIOICHC
(Heliopsis L.) € Mekcuka Ta JlaTuHChKa AMeEpHKA.
BoHM 9acTo KymBTHUBYIOTHCS SIK EKOPATHUBHI POCIUHH
(Olivas-Quinteroa, 2017).

Iemioncuc COHAUHUKONOOIOHUUL (Heliopsis
helianthoides (L) Sweet) — ne OaratopiuHa pocCIHHA
3 MHYKYBaTOI0 KOPEHEBOIO CHCTEMOIO 1 TIPSMOCTOSUUMH
crebnamu. BoHa Mae yepenIkoBi, CynpoTHBHI, OITyIIeHi
JUCTKH OBAJBHOI a0o sifiienonioHoi ¢popmu i3 3yduac-
TUM KpaeM. KBiTku 3a0apBiieHi y sCKpaBO-KOBTUH KO-
JIp, YTBOPIOKOTH CYIBITTS KOIUK. [ 1111 — HeBenrka mio-
cka ciM’siHKa cipo-Oyporo komsopy (Olivas-Quinteroa,
2017; Molina-Torres, 2004).

Kopinni Haponu Mekcuku Ta IliBneHHOT AMepHKH
BHKOPUCTOBYBAIH TETIONCUC COHAUHUKONOOIOHULL 5K
3HE0OIOBAILHUE 3aci® y pa3i 3yOHOTOo Ta M’S30BHX
OoJeld, K MPOTU3aNaIbHUI Ta TMPOTUMIKPOOHHH 3aciO
y pasi iH(eKUifHUX 3aXBOPIOBaHb, a TAKOX SK IPO-
THBUPA3KOBUH, aHKCIONITHYHUH Ta CEYOTiHHUH 3aci0
y Teparii 3aXBOPIOBaHb CEPIEBO-CYANHHOI, AUXaTbHOL
Ta cedoBUAUTbHOI cucteM (Hernandeza, 2009; Olivas-
Quinteroa, 2017; Arriaga-Alba, 2013). 3apyOixuuMH
BUCHIMH BCTAHOBJIICHO, IO METAHOJNBHI EKCTPAKTH 13
HA/I3¢MHOi YaCTHHH L€l POCIMHHU IPUTHITYBAJIN PicCT
Escherichia coli, Bacillus subtilis 1 Saccharomyces
cerevisiae (Hernandeza, 2009; Olivas-Quinteroa, 2017).
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AMIHOKHCIIOTH € OCHOBHUMH CTPYKTYPHUMH KOMITO-
HEHTaMH YCiX OUIKIB OpraHi3my, 30KpeMa, TOpMOHIB Ta
bepmenTiB. Takok BOHU BUKOHYIOTh POJIb CUTHATBHUX
MOJICKYJI Ta € Ba)XJIMBUM JDKEpesoM HiTporeHy (Sari,
2003; Hou, 2015; Riaz, 2017).

Bunpinarore 3aMiHHI Ta He3aMiHHI aMIHOKHUCIIOTH.
Oco0nuBO BeJIHMKE 3HAYEHHS MalOTh HE3aMiHHI aMiHO-
KHCJIOTH, SIKi HE TIPOYKYIOTHCS Y JIFOJICKKOMY OpraHi3Mi
(Nisreen, 2019; Hou, 2018).

KpiM mractuaHo1 (GyHKIIIT, aMIHOKHCIIOTH TPOSIBIISIOTh
HI3KY (apmaxosoriunux edekris. Tak, He3aMiHHA aMiHO-
KHCIIOTA JII3MH MA€ 3aTHICTh MIPUTHIYYBaTH 3aMaJIbHi MPo-
LIECH, 3MEHIITYBAaTH OOJIbOBI BIUYTTS], ITiJBUILyBaTH TOHYC
CYIIMH, Ma€ iIMyHOCTUMYJIFOBAIbHY Ta TIITONTIKEMIYHY 0
(Riaz, 2017). Banin gornomarae peryitoBaTd KOOPIHHALIIIO
PYXiB, 3HW)KY€ YyTIUBICTh OPTraHizMy J0 OO0 Ta XOIOIy
(Sari, 2003). MeTionin Oepe y4acTb y CMHTE31 HeHpome/Ti-
aropiB Ta (ocdomimiiB, Mae JETOKCUKYIOUl BIaCTUBOCTI
(Hou, 2018). deninananin nmokpauiye po3ymoBi 3110HOCTI
Ta 1mam’siTh, crpusie cuHTedy konmareHy (Nisreen, 2019).
SIk He3aMiHHI, TaK 1 3aMiHHI aMiHOKHCJIOTH MOKPAaIIylOTh
(YHKIIIOHYBaHHS HEPBOBOI, CEPIIEBO-CYAMHHOI Ta €HJIO-
KPUHHOI CHCTEM, IOKpaIlyloTh MeTaOoNi4Hi MpOoLecH
1 IPUCKOPIOKOTH BiTHOBJIEHHS opraHiamy (Riaz, 2017).

3a JaHUMH JTEpaTypH, TENIONCUC COHSIUHUKONO-
OiOHUll HAKOTIMYYE allkaMify, JirHaHu, (ITaBOHOIIH,
teprnenoinu ta crepoigu (Parola-Contreras, 2020). In-
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(hopmarrist 11010 aMiHOKUCIIOTHOTO CKIIAY i€l POCIHHA
y JiTeparypi He Tpamsuiack. ToMy TOCHTIIKEHHS SIKiC-
HOTO CKJIaJly Ta BU3HAYCHHS KiJIbKICHOTO BMICTY aMiHO-
KHCIIOT I1i€1 pOCITHHH € aKTyaJIbHIAM.

Meta podotu

MeTo1o po6oTH OyJI0 TOCIIHKEHHS aMiHOKHUCIOTHO-
TO CKJIQ/Ty TPaBH TeIONICUCY COHAUHUKONOOIOHOZO.

Marepiaau Ta METOAH AOCTiTZKEHHS

Jns mpoBeneHHs JOCIIIKCHHS BHKOPHCTOBYBAJIU
BUCYILICHY Ta MOAPIOHEHY TPaBy T'€IIONCUCY COHAUHU-
Konodionoeo. CupoBuny 3arorosisuin y 2020-2021 pp.
y XapKiBChKiid 00J1acTi.

IneHTUdiKAIIF0 Ta BU3HAYEHHS KIJIBKICHOTO BMICTY
AMIHOKHCJIOT TIPOBOJMJIA METOIOM 10HOOOMIHHOI PiIUH-
HO-KOJIOHKOBOI Xpomarorpadii Ha aBTOMaTHYHOMY aHa-
mizaropi aminokucsor T 339 y rimponizarax TpaBu rei-
OTICHUCY COHAWHUKONOOIOH020. 1o 1,0 T (TOUuHa HaBaXKKa)
CUpOBUHU JozaBand 6,0 I po3uMHy XJIOPHUCTOBOAHEBOL
kucinotd. OneprkaHy CyMilll OXOJIOIDKYBAJM y TMOTOII
pimkoro aszoty. Ilicis 3amep3aHHs BMicTy poOipku 3 Hel
BUAAJSUTM TIOBITPS IMiJ] BaKyyMOM, 3allaf0Bald 1 BHTpPH-
MYBAJIH MPOTATOM TOOHM B TEPMOCTATi 3a TeMIICpaTypH
106°C. TToTiM BMICT POOIPKH OXOJNOKYBATH, XJIOPHCTO-
BOJIHEBY KHCIIOTY BHITAPIOBAIN Ha BOsHIM OaHi. [lo cyxo-
IO 3IMIIKY 1oAaBaiu 3—4 Mi1 1ei0HI30BaHOi BOJIU Ta MPO-
JOBXKYBaJIM yraproBanHs. OnepkaHuil 3pa30K pO3UUHSLIHA
y 0,3 H nitifi-urparHoMy Oycdepi 3 pH 2,2 1 HaHOCHIM
Ha I0HOOOMIHHY KOJIOHKY aHaJTli3aTopa aMiHOKHUCIIOT, KarTi-
OHOOOMIHHUK SIKOi TTOTIEPETHHO BPIBHOBAXKYBAH Oydep-
HUM PO3YMHOM HATPII0 IUTpaty abo JiTito nuTpary. Pos-
JIJICHHS aMiHOKHWCIIOT TIPOBOAMIIA Ha JPiOHO3EPHUCTHX
KaTiOHOOOMIHHHKaX C(hepryHOl (POPMH, BUTOTOBJICHUX 31
CTUPOITY i AUBIHUIOCH30Y 3 (PYHKIIOHAIBEHOIO CYIb]iT-
Hoto rpynoro (Kyslychenko, 2019; Alrikabi, 2021).

[punimn poOOTH aBTOMATHYHOTO — aHANi3aTopa
aMIHOKHCIIOT MOJsirae y IpOBEACHHI BCiX omeparii
B OesmepepBHOMY moToLli emoeHTy. Ha Buxoni 3 Ko-
JIOHKH 32 JIOTIOMOTOI0 MIKpOHAcoca ejroar 3MillyBaB-
Csl 3 HIHTLIPpUHOBUM peakTuBoM. OjepkaHa CyMill 1O
KansipHii TpyOIli ofaBaiachk y peakTop, HarpiTHi 10
95-98°C. [layi BOHa HAAXOAWIA B MPOTOUHY KIOBETY
UL (POTOKOIOPUMETPUIHOTO BHMIPIOBAHHS IHTCHCHB-
HOCTI Ofiep>KaHOTO 3a0apBieHHs 3a JOBKUHU XBUIIL 440
a6o 560 M. CurHamu ¢oTOeNEeMEHTa PeECTPYBAIIHChH
CaMOIMCHHUM IOTEHI[IOMETPOM y BUIVIS1 XpOMATOrpaM.
[Inoma mikiB Ha XpoMaTorpaMax po3paxoByBaJIach i 1Mo-
piBHIOBaJACh 3 IUIOUICKO MiKiB aMiHOKHCIIOT 3 BiJJOMOIO
KOHIICHTPAIII€I0, HA OCHOBI YOT0 OOYHCITIOBANIACH a0CO-
JIIOTHA KUTBKICTh KOXKHOT aMiHOKHCIIOTH B aHaJIi30BaHO-
My 3pa3ky (Kyslychenko, 2019; Alrikabi, 2021).

Bwmict aminokucnoru B MkM (X)) pospaxoByBaiu 3a
hopmynoro:
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X, =S,/8S,

1€ S, — oA MiKy aMiHOKHCIIOTH B TOCIIKYBaHO-
My 3pasKy;

SO — Iona MKy aMiHOKHCJIOTH B PO3YWHI CTaH-
JMAPTHUX aMiHOKHCJIOT, KITbKiCTh KOXXHOT aMiHOKHUCIIOTH
B SIKOMY BiJimoBiznae 1 MKM.

JIs BUpaskeHHsI BMICTY y MT' OIEp)KaHy KiJIbKICTh
MKM aMiHOKHCIIOTH MHOXKHJIM Ha BiJIIOBIIHY il MoJe-
kynsipay Macy (Kyslychenko, 2019; Alrikabi, 2021).

Pe3yabTaTn 1ociigkeHHs Ta ix 00roBopeHHst

VY pe3ynbrati aHalizy y TpaBi reTioncucy COHSIIHHU-
KOITOIIOHOTO OyIT0 1/IeHTH()IKOBAHO Ta BU3HAYECHO BMICT
18 aminokuciot. Cepen ineHTH()IKOBAHIX aMiHOKHCIIOT
9 HajeXanu 40 He3aMIHHUX. SIKICHHH CcKiIax Ta KUIbKIC-
HUM BMICT aMiHOKHUCIIOT Yy TPaBi T'e/liONCUCY COHSIIHU-
KOIOA10HOTo HaBeeHo y Tabmumi 1.

Tabmurs 1
SIxkicHmii CKJIaA Ta KiJbKICHHIT BMIiCT aMiHOKHCJIOT
Y TpaBi reJiioncucy COHAIIHUKONOAIOHOTO
AMiHOKHCJIOTA |
3aMiHHI aMiHOKHCIIOTH

Bwmict, Mr/r

TAMK 4,10+ 0,10
AcmapariHoBa KUCJIOTa 119,30 £ 2,98
Cepun 55,20+ 1,21
I'myTamiHoBa Kucnora 138,20 £ 3,46
IIpomnin 168,60 + 4,21
Tminys 70,60 + 1,77
Atanin 70,90 + 1,80
Hucrein 30,10 £ 0,75
Tuposun 39,20 + 0,98
He3zaminHi aMiHOKHCIIOTH

Jlizun 68,70 + 1,72
lictuana 19,00 + 0,48
ApriHin 63,00 + 1,58
Tpeonin 55,50 + 1,39
Banin 30,90 + 0,77
MerTioHiH 16,70 £ 0,42
[3oneiinmnua 27,80+ 0,70
JleitmH 90,40 + 2,26
deninanadin 53,00+ 1,33
Cyma He3aMiHHHX aMiHOKHCIIOT 425,00 + 10,63
CyMa i1eHTU(IKOBAHUX aMiHOKHCIOT 1121,20 + 28,03

3aranbHul BMICT aMIHOKHCIIOT Y AOCTIKYBaHIi CH-
poBuHi cranoBuB 1121,20 mr/r. Ha BMicT cymu He3aMiH-
HUX aMiHOKHUCJIOT Ipunanaio mauxice 38%. Hezaminnux
AMIHOKUCIOM Y MPABi 2eNI0NCUCY COHAUHUKONOOIOH020
mictumocs 425,00 mr/r.

HaiiGinbIme y qocimimpKyBaHiil CHpOBHHI MiCTHIIOCS ITPO-
JHY Ta DTyTaMiHOBOi KHCJIOTH, BMICT SKHX OyB Maibke Ha
ofHOMY piBHi 1 craHoBHB 168,60 Ta 138,20 MI/KT BiANOBII-
HO. AcmiapariroBoi kucnotd (119,30 Mr/kr) HakormuayBajo-
csy 1,4 pa3 MeHIne, HX MpoJiHy. BMmicT mminyHy Ta anaHi-
HY BiIpi3HSBCS He3HAYHO 1 0yB y Meskax 70,60—70,90 mr/kr.
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Cepen He3aMIHHHMX aMiHOKHCIOT IIPEBANIOBAB JIEH-
IWH. BMicT Ii€i KUCIIOTH Y TpaBi TelioONCHCy COHSII-
HuKonoi0HOrO OyB 90,40 MI/KT, III0 CTAHOBWIIO II'SITY
YaCTHHY BiJl BMICTY HEe3aMIHHMX aMiHOKHCIIOT Yy JOCIIi-
oKyBaHoMYy 00 ekTi. Jlisuny (68,70 MI/KT) Ta apriginy
(63,00 Mr/kr) y 1iii CHpPOBHHI HaKOMMUYYBaJIOCS Maixke
y 1,5 pasza menmie. Kpim Toro, y nociiKyBaHOMY 3pas-
Ky BiJI3HAQUEHO BHUCOKHH BMicT cepuny (55,20 mr/kr),
TpeoHiny (55,50 mr/kr) ta ¢eninananiny (53,00 mMr/xr).

Bwmict nucTeiny, THpO3UHY, BaJliHy, METIOHIHY Ta 130~
nenuHy He nepesuinyBas 40 mr/kr. Haiimenmie y Tpasi
TeJIOTCHUCY COHSITHUKOMOAIOHOTO aKyMYyITIOBaJIOCh y-a-
MiHOMacasIHOI Kucinot — 4,10 mMr/kr.

BucHoBkH

1. MerooM 10HOOOMIHHOT — PiTUHHO-KOJIOHKOBOL
xpomatorpadii y TpaBi reJliorcHCy COHSAIIHUKOTIONIOHO-

ro ineHTudikoBano 18 aMiHOKHUCIIOT, 3 AKUX 9 BigHece-
HO JI0 He3aMiHHUX. 3arajJbHUH BMICT aMiHOKUCIIOT Y IIiH
cupoBuHi ctaHoBuB 1121,20 mr/r, 6mu3pko 38% 3 sSKUX
MPHITAAI0 HA He3aMiHHI aMiHOKHMCIIOTH.

2. Cepen He3aMiHHHX aMiHOKHCIOT y TpaBi Teli-
ONCHUCY COHSIIIHUKOMOAIOHOTO TPEeBaiOBaB JICHIUH,
BMicT sikoro ctanoBuB 90,40 mr/r. KpiM Toro, y 3Ha4uHIl
KUTBKOCTI Yy TpaBi TeNIONCHCY COHSIITHUKOMOIIOHO-
ro MICTHUJIMCS TakKi He3aMiHHI aMIHOKHCIIOTH, SIK JII3HH
(68,70 mr/kr) Ta aprinid (63,00 Mr/kr).

3. IlpoBeneHi AOCHIKEHHS PO3IIUPIOIOTh 3HAHHS
CTOCOBHO XIMIYHOTO CKJIaIy TETIONCHCY COHSIIHHKO-
noxibHoro. OxepxaHi AaHi HMiATBEPAXKYIOTh NEPCHeK-
THUBHICTh TPaBH TENIONCHUCY COHSIIHHKOMOMIOHOTO SK
JoKepena aMiHOKUCIIOT JUIst pO3pOOKH HOBHX JTIKaPCHKUX
POCIUHHHX 3aCO0iB.

JITEPATYPA
Alrikabi, A.Y.H., Protska, V. & Zhuravel, I. (2021). The study of Reynoutria sachalinensis plant raw material amino acid com-
position. Annals of Mechnikov's Institute, 3, 35-38. Retrieved from: https://www.google.com/url?sa=t&rct=j&q=&esrc= s&source=
web&cd=&ved=2ahUKEwi50NTdivjl AhUKHewKHTGHDNsQFnoECAIQAQ&url=http%3A%2F%2Fjournals.uran.ua%2Fami%-
2Farticle%2Fdownload%2F239331%2F238249%2F550490&usg=AOvVaw 1m27uiGw0BYx5xkpjOvava (Ukr).
Arriaga-Alba, M., Rios, M.Y. & Deciga-Campos, M. (2013). Antimutagenic properties of affinin isolated from Heliopsis longipes

extract. Pharm Biol., 51 (8), 1035-1039.

Cilia, G., Juarez-Flores, B., Rivera, J.R.A. & Reyes-Agiiero, J.A. (2010). Analgesic activity of Heliopsis longipes and its effect on
the nervous system. Pharmaceutical Biology, 48 (2), 195-200. Retrieved from: https://doi.org/10.3109/13880200903078495.

Hernandeza, I, Marqueza, L., Martineza, ., Diegueza, R., Delporte, C., Prietoa, S., Molina-Torresc, J. & Garrido, G. (2009). An-
ti-inflammatory effects of ethanolic extract and alkamides-derived from Heliopsis longipes roots. J. of Ethnopharmacology, 124 (3),

649-652. Retrieved from: https://doi.org/10.1016/j.jep.2009.04.060.

Hou, Y. & Wu, G. (2018). Nutritionally Essential Amino Acids. Adv Nutr., 9(6), 849-851. Retrieved from: https://doi.org/10.1093/

advances/nmy054,

Hou, Y., Yin, Y. & Wu, G. (2015). Dietary essentiality of “nutritionally non-essential amino acids” for animals and humans. Exp
Biol Med (Maywood), 240(8), 997-1007. Retrieved from: https://doi.org/10.1177/1535370215587913.

Kyslychenko, O., Protska, V. & Zhuravel, 1. (2019). Phytochemical research of Vagrant Parmelia thalli as a prospective source of
certain nutrients. Norwegian J. of development of the International Sci., 30 (1), 44—49. Retrieved from: https://cyberleninka.ru/arti-
cle/n/phytochemical-research-of-vagrant-parmelia-thalli-as-a-prospective-source-of-certain-nutrients/viewer.

Molina-Torres, J., Salazar-Cabrera, C., Armenta-Salinas, C. & Ramirez-Chavez, E. (2004). Fungistatic and Bacteriostatic Ac-
tivities of Alkamides from Heliopsis longipes Roots: Affinin and Reduced Amides. J. of Agricultural and Food Chemistry, 52 (15),
4700-4704. Retrieved from: https://doi.org/10.1021/jf034374y BDAAT.

Nisreen, H., Trak, T.H. & Lata M. (2019). Amino acids as Medical food and their Therapeutic uses. International J. of Sci. Research
and Reviews, 8 (2), 579-585. Retrieved from: https://www.researchgate.net/publication/336529394 Amino_acids_as Medical food

and_their_Therapeutic_uses.

Olivas-Quinteroa, S., Lopez-Angulo, G., Montes-Avilaa, J. & Paz Diaz-Camacho, S. (2017). Chemical composition and biological
activities of Helicteres vegae and Heliopsis sinaloensis. Pharmaceutical biology. 2017, 55 (1), 1473—1482. Retrieved from: http://

dx.doi.org/10.1080/13880209.2017.1306712.

Parola-Contreras, I., Tovar-Perez, E.G., Rojas-Molina, A. & Luna-Vazquez, F.J. (2020). Changes in affinin contents in Heliopsis
longipes (chilcuague) after a controlled elicitation strategy under greenhouse conditions. Industrial Crops and Products, 148, 112314

Retrieved from: https://doi.org/10.1016/j.indcrop.2020.112314.

Riaz, N.N., Fazal-ur-Rehman, M. & Ahmad, M.M. (2017). Amino Acids: Role in Human Biology and Medicinal Chemistry —
A Review. Medicinal Chemistry, 7(10), 302-307. Retrieved from: http://dx.doi.org/10.4172/2161-0444.1000472.

Sari, N., Arslan, S., Logoglu, E. & Sakiyan, I. (2003). Antibacterial activites of some newamino acid-schiff bases. G.U.-J. Sci., 16 (2),
283-288. Retrieved from: https://www.researchgate.net/publication/284656619 Antibacterial activities of some Amino acid Schiff bases.

Kouduixty iHTEpeciB HeMae.
EjexTpoHHa agpeca 1151 JMCTYBAHHS 3 AaBTOPOM:
vyprotskaya@gmail.com

== 106

®diroTtepanis. Yaconuc

Cmammas naoitiwna oo peoaxyii 18.10.2022 p.
Cmamms npuiinama 00 opyky 22.11.2022 p.

Ne 4, 2022



Bionoria. Papmauin

YIK 614.2:615.1:616.379-008.64-06:616.921.5-036.22:576.097.3:001.8

Ipuna BJIACEHKO

Kanouoam gapmayesmuuHux HayxK, 0oyeHm, 3000ysau xageopu Gapmayesmuunoi mexnonozii i biogapmayii,
Hayionanvuuii ynieepcumem oxopouu 300po8’sa Yipainu imeni I1J1. [Llynuxa, eya. [Jopoeoscuyvka, 9, m. Kuis,
Yxpaina, 04112 (vlasenkoiryna5@gmail.com)

ORCID: 0000-0002-5530-4189

Scopus Author ID: 57203192786

Jlena IABTAH

doxmop ¢apmayesmuyHux Hayx, npogecop, 3asioysau xageopu gapmayesemuunoi mexuonoecii i biogapmayii,
Hayionanvnuii ynigepcumem oxoponu 300pos’ss Ykpainu imeni I1JI. [lynuxa, eyn. Jopoeoxcuyvka, 9, m. Kuis,
Yxpaina, 04112 (ldavtian@ukr.net)

ORCID: 0000-0001-7827-2418

Scopus Author ID: 56901286200

DOI 10.33617/2522-9680-2022-4-107

Bioaiorpagiunuii onuc crarri: Biacenko 1., Hasran JI. (2022). MetoauuHo-oprasizauiiti miaxoau 3amyyeHHs
(apManeBTiB y cTparerii BaKIMHAII MPOTH TPHUITYy XBOPUX Ha IyKpoBHUU miabetr. @imomepania. Yaconuc, 4,
107-113, doi: 10.33617/2522-9680-2022-4-107

METOJIAYHO-OPTAHIZALIMHI HIJIXOAU 3AJTYYEHHS ®PAPMAIIEBTIB
Y CTPATEI'TI BAKIIMHAIIII TPOTHU I'PUITY XBOPUX HA IIYKPOBUM JIABET

Axmyansnicme. Baxyunayis npomu epuny (Bnl') xéopux zpyn pusuxy, 30Kkpema, xeopux Ha yykposuil diabem (L[/]), snauno 3uu-
JHCye HACTIOKU 3AXBOPIOGAHHS MA 3MEHULYE SUMPAMU HA 0XOpOHY 300pos’a. IIpobnema eazanna (nepiwyuocmi) wjo0o eaxyurayii
€ 3HAUHOI NepewKo0olo y peanizayii cmpamezii éaxyunayii. 3anyyenns papmayesmie Ona niOSUWEHHS OXONAEHHS 2PV PUSUKY MOXHCE
gidiepasamu 3HayHy ponv. Ane papmayesmu maroms Oymu nio2omosneni 01 30iticHenHa MaKoi OIIbHOCII 3 YPAXY8AHHAM HO30102IH.

Mema pobomu — euznauumu MemoousHo-opeanizayilini nioxoou 3anyyenus apmayesemis y peanizayii cmpamezii Bnl xeéopux na
LJ] ma po3pobumu npaxmuuni pekomenoayii 01 papmayesmis.

Mamepianu ma memoou. Mamepianamu oocniodicenns Oynu ogiyitina inghopmayis, HayKo8i OOCHIONCEHH, PEKOMEHOAYI Wo00
BnlI” xeopux na L{/]. 3acmocogysanu konmenm-ananis, 6ionioceManmuyHull, AHATIMUYHUL AHATI3U.

Pezynomamu. Opzanizayiiini 3axo0u 6KII0UAIOMb. CBOEYACHY OOCMABKY, HAAGHICMb 8AKYUH NPOMU SPUNY 8 ANMEUHUX 3aK1A0AX
y nepedenioemiunull ce30H, 3a0e3neuents ix 8i0n08i0H020 30epicants ma 6IONYCcKy 3a peyenmom aikaps. Memoodonoeiunuil nioxio mae
3abe3neyumu niosuwjeHHs piena sHanb Gapmayesmis wjo0o ocobnusocmeit saxyunayii xeopux na LJ/l, epexmueny komynixayiio 3 na-
yieHmamu 07151 NOOONAHHA 8A2AHHA W00 8AKYUHAYTT MA NPOBeOeHHs 0CBIMHIX KAMNAHIl 8akyuHayii ¢ anmeyi. Biosioyeanns anmexu
nayieumonm 3 L]/ € modicnugicmio 015 Hb020 3anumamu nPo CMAmyc 6aKyUHayii, NOPeKoMeHOyeamu 6aKYUHU ma Hanpasumu ar0OUHy
00 JiKaps 0151 6AKYUHAyii.

Bucnoeku. Busnaueno memoouuno-opeanizayitini nioxoou 3anyyenus papmayeemis y KaMnauii ce30HHOI sakyunayii npomu epuny
xeopux Ha L[J[. Po3pobneno pexomendayii ona papmayesmie 015 peanizayii cmpameeii éaxyunayii xeopux na L] 3 nozuyit npakmuy-
Hoi papmayii. [ niosuwenns oxonienns Bnl HeobXiOHe 6npo8a0iICeHHs HABYATLHUX NPO2PAM OJi MEOUUHUX A (apMaye8muyHux
npayienukie. OOHOYACHO HeOOXIOHO NPOBOOUMU HABYAHHSA nayichmie i3 []J].

Kniouogi cnosa: yykposuii diabem, epun, saxyunayis, gapmayesm, anmexa.
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METHODOLOGICAL AND ORGANIZATIONAL APPROACHES
OF INVOLVING PHARMACISTS IN THE VACCINATION
AGAINST INFLUENZA STRATEGY FOR PATIENTS WITH DIABETES

Vaccination against influenza of patients at risk group, in particular, patients with diabetes, significantly reduces the consequences
of the disease and reduces of expencess of the health care. The problem of hesitancy in vaccination is a significant obstacle to the
implementation of the vaccination strategy. Involving pharmacists to increase outreach to at-risk groups can play a significant role. But
pharmacists must be prepared to carry out such activities, taking into account nosology of disease.

The purpose of the research is to determine methodological and organizational approaches for involving pharmacists to the
implementation of the vaccination against influenza strategy for patients with diabetes and to develop practical recommendations for
pharmacists.

Materials and methods. The materials of the study were official information, scientific research, recommendations about vaccination
against influenza for patients with diabetes. Content analysis, bibliosemantic, analytical analysis were used.

The results. Organizational approaches include: timely delivery, availability of influenza vaccines in pharmacies on the pre-
epidemic season, their storage and dispensing by doctors prescription. The methodological approach should ensure increased
knowledge of pharmacists regarding the features of vaccination of patients with diabetes, effective communication with patients to
overcome vaccination hesitancy and conduct awareness vaccination campaigns in the pharmacy. A visit of patients with diabetes to the
pharmacy is an opportunity to ask them about vaccination status, recommend vaccines, and refer to a doctor for vaccination.

Conclusions. Methodologically organizational approaches to involving pharmacists in the campaign of seasonal influenza
vaccination of patients with diabetes were determined. Recommendations for pharmacists to implement the vaccination strategy for
patients with diabetes have developed. To increase the coverage of vaccination against influenza, the introduction of training programs

for doctors and pharmacists is necessary. To conduct education of patients with diabetes is necessary.
Key words: diabetes mellitus, influenza, vaccination, pharmacist, pharmacy.

Beryn

VY ce3oni 2022-2023 pokiB mepeadadaeTbes Of-
HOYaCHa NHMPKYJALiS BipYCiB TPHITy Ta KOpPOHaBipycCy
SARS-CoV-2, mo i BHM3HauyaTUME aKTHUBHICTL eIije-
MIYHOTO Tporiecy. ['puIl XapakTepu3yeTbCs BHUCOKOIO
CMEPTHICTIO Ta 3aXBOPIOBAHICTIO JUIS BPA3IUBUX TPYII
HaceJIeHHs, O0Ci0 3 XPOHIYHUMH 3aXBOPIOBAaHHSIMH,
a PHU3HK JICTANFHUX BHIIQJKIB y Pa3i MOETHAHHS TPUITY
1 COVID-19 crae y 6 pasis Bumuii (UNICEF, 2022).

Baknunanii npotu rpuny (Bnl') B mepexemizemiu-
HUHU Tepioj HacamIepel I UIsIralTh OcoOH, sKi Ha-
JIeKaTh JI0 TPYIH BHCOKOTO PH3HKY 3aXBOPIOBAHHS Ha
TPHUIl Ta HOTO TSKKUX YCKIQTHEHb, 10 SKAX HAJCKATh
mariesTn 3 mykpoBuM miaderom (LIJ]) (Rondy, 2017;
Yeluri, 2021). Bal” xBopux Ha L1/l 3Ha9HO 3HMXKYE KiJb-
KicTh rocmitanizaniid moxo rpumy ta L/l (Goeijenbier,
2017; Marshall, 2020), 1o cBO€0 4eproro 3MEHIIY€ BHU-
TpaTH Ha 0xopoHy 310poB’s (Grohskopf, 2018).

[TonepenHiMu JOCTiKEHHSIMUA aBTOPiB BCTAHOBIIE-
HO HeOCTaTHIN piBeHb oxoruieHHs Brl™ xBopux Ha L[J]
SK y CBITi, Tak 1 B YKpaiHi, 10 CBIUYUTH NPO HU3BKY
MPUXWIBHICTh 0 BaKIMHAIi XBopux Ha I1J] Ta icHy-
BaHHA HEBUpIIIeHUX mpobnem. Ha piBeHp OXOIUICH-
Hi1 Bul' HeratmBHO BIUIMBAaIOTH: BIiK, CTaH 3I0pPOB’S,
XPOHIYHI 3aXBOPIOBAaHHS JIOJEH, HU3bKA JOCTYITHICTh
BaKIIMH, BIJICYTHICTh PEKOMEHIAIIM BaKI[MHAILI CITeIi-
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ajicramu jaiaberoyioridvHoro npodinro marieHTam 3 L[J]
(Vlasenko, 2022).

[Ipobnema BaraHHS MO0 BaKIWHAII, TOOTO 3aHe-
MOKOEHHS a00 MpsiMa BiAMOBA BiJ BAKIUHH, € TaKOX
3HAYHOIO TIEPEIIKOJIO0 Y peati3allii cTpaTerii BakInHa-
il Ta, SK HACTIIOK, 3arpo30I0 JJs MI00aIbHOI 0XOpo-
Hu 310poB’st (WHO, 2019). [TononaHHs CyMHIBIB 111010
BaKI[MHAII1, 3MIITHEHHS OBIPH O BAKIMHU Ta e(eK-
TUBHE 1HQOPMYBaHHS MALI€HTIB MO0 KOPHCTI BaKI[UH
€ 000B’SI3KOBUM 11 OXOPOHH 3[J0POB’11.

OnHOYacHO HEOOXiHO BiZI3HAYUTH, IO B YKpaiHi pe-
cypc (papMarieBTUYHHX MPaI[iBHUKIB TPAKTHYHO HE BU-
KOPHUCTOBY€EThCA y cTparerii Brl. JlominbHICTh 3aiTyueH-
Hs (papMaIeBTiB 3yMOBJICHA X JOCTYIHICTIO, TOBipOIO
HaceJIeHHS Ta 0e3M0oCcepeIHIM CITIJIKYBaHHSM 3 TMalli€H-
TaMH, 110 COPUATUME TOA0JIAHHIO BaraHHs L1010 BaKLU-
Harlii Ta 30UTBIICHHIO PIBHS OXOIUICHHS BaKIWHAIIIEH.
®dapmMareBTH MarOTh OYTH i TOTOBJIEHI IS 3IHCHEHHS
TaKoi JiSUTBHOCTI, 110 3a0e3MeYnTh 00CITyrOByBaHHS I1a-
IIEHTIB BiMOBIHO 0 cTaHAapTiB HayiexxHOo1 anTeyHOoi
npaktuku. Ha cboroHi B YkpaiHi He po3poOlieHO peKo-
MeHIaIii A hapMarieBTiB MOA0 3a0e3MeUeHHS IXHbOT
y4acTi y BakKI[MHAIII TPyH PU3HKY, 30KpeMa, XBOPHX Ha
I/I. Tomy akTyaqbHO BU3HAYUTH METOIUYHO-OpraHi3a-
iAHI TIX0MU 3ay4eHHs dapMarleBTiB Ui peaizarii
crparerii BaknuHaiii xsopux Ha I[]1.
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MeTta po0OTH — BHM3HAUUTH METOIUYHO-OpraHiza-
midHI TAXOMW 3ainydeHHs (apmaneBTiB y peaizamii
crparerii Bnl" xBopux Ha L] Ta po3pobutn pexoMeH-
Jarii g (hapMareBTiB 3 MO3UIIH MpakTHIHOT (hapMartii.

Marepiaiu Ta MeTOAU AOCTiIZKEHHS

MarepianamMu gociipkeHHs Oynu: odimidHa iH-
(dopmariisi, HayKoBi JOCHIIPKEHHS Ta MIKHAPOAHI pe-
rkoMeHaamii moxo Bral™ xBopux Ha I[/I. 3acTocoByBasu
KOHTCHT-aHaji3, O0i0Ji0CeMaHTUYHUN, aHATITHIHUI
aHaJi3M.

PesynbraTn gocigxeHHst Ta ix 00ropopeHHs

BOO3 pekomenaye piBeHb oxorieHHs Bnl' Hace-
JICHHS, KM Mae ctaHoBUTH He MeHme 75% (WHO,
SAGE, 2012). Ane 3a o}imiHiHAMHU JaHUMH, TIIBKA
0,5% Bix 3aranbpHOT KiBKOCTI HaceJIeHHs YKpaiHu Oyio
MPOBaKIMHOBAHO B emigeMidyHoMy ce3oHi 2021/2022,
npudomy nume 1,0% mromeit 13 NpiopUTETHUX TPYH pH-
3uky (Center of Public Health of Ukraine, 2022).

Tomy mist BupimneHHs npoonaem Bul i migBumeHHS
00I3HAHOCTI CYCIIJIbCTBA Ta MAIIEHTIB TPYI PU3HKY He-
00XiIHO BHKOPHCTOBYBAaTH BCi PECypCcH, B TOMY YHCII
(hapMaIeBTHYHMX MPAI[iBHUKIB Ta aNTEYHI 3aKJIa 1.

Opeanizayiiini nioxoou

B VYkpaiHi BakiuHaiis perjiaMeHTYEThCSI 3aKOHOM
Vkpainn «lIpo 3abe3neueHHs CaHITapHOTO Ta emije-
MioJIoTigyHOTO Graromonydds HaceneHHs» Ta «[Ipo 3a-
XHUCT HaceJIeHHS Bif iH(eKiifHnX XxBopoO» Ta Hakazom
MO3 Vkpaiau Big 16.09.2011 Ne 595 «IIpo mopsaok
NpPOBEACHHS MPO(DITAKTUYHUX INEIUICHh B YKpaiHi Ta
KOHTPOJIb SKOCTI ¥ 00Iry MEAMYHHX IMyHOOI0JOTTUHUX
npernapariBy 31 3MiHaMHU 1 JIOMIOBHEHHSIMH BiIIOBiTHO
no «Kamennmapst mpodimakTHIHAX IHeruieHby», «[lomo-
JKGHHSI TIPO OpraHi3alilo i MpoBeAEHHS MpodilakTHd-
HUX OIetUieHb» Ta «lleperiky MemTuYHHX MpPOTHUIIOKA-
3aHb JI0 POBENCHHS MPOQIIAKTUYHHX HIeTIeHby. Bl
PEKOMEH/IOBAaHO, ajJic BOHA HE BXOIHUTH B 00OB’SI3KOBUIi
NepeiK NIEMJIeHb, TOMY He € OE3KOIITOBHOI IS 0ilb-
IIOCTI HAaceeHHs1 YKpaiHu. BakiuHy MokHa pua0aTH
B anTelli BIACHUM KOIITOM, 3aKyTIOBYBaTH KOIIITOM MicC-
LIEBUX OIOMKETIB, MiMPHEMCTB a00 OTPUMYBATH SK T'y-
MaHITapHy JOIIOMOTY.

OTpumaTH BakIUHY MOXKHA B 3aKiIagax OXOPOHH
3MIOPOB’sA, 10 SKUX OYyJ0 PO3MOAUICHO BAKIMHY MPOTH
rpuny. JI7s MeIUYHUX TPAiBHUKIB, BANiITHUX T4 CEKTO-
py 6e3neku nependavyeHa desxomroBHa Bl

Cranom Ha xoBTeHb 2022 p. Aep>KaBHUN KOHTPOIb
SKOCTI BAaKIWH Uil TPO(DITAKTUKU TPUIY NPONIIIH
qoTUpUBaieHTHI BakuuHU: Bakcirpun Terpa (Canodi
[Macrep, ®panmis) ta [Ixici Omro Kagpusanent (I'pin
Kpocc Kopnopeitmn, IliBnenna Kopest), siki MoxHa
npuadaty B antekax. Came 4OTHpHBAJICHTHA BaKI[MHA
MpHU3HAYeHa IS BUPOOJICHHS IMYHITETY BiJl YOTHPHOX
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MITaMiB TPHUITY, SIKi IIUPKYIIOBAaTUMYTh y I1iBHIUHIN MiB-
KyJi mporo emigce3ony. OHOYACHO 3aBISKH CITiBIIpaIli
MO3 ta MbKHapOIHUX MAPTHEPIB OTPHUMAHO (JIHCTOMA
2022) sik TyMaHITapHy JOMOMOTY i1 6e3orutaTtHoi Bl
MEJIMYHHX TPAI[iBHUKIB Ta BIHCHKOBHX.

Jns orpumanHa Bl nronuHa mae 3BepHyTHCS 10
cBOro ciMeitHoro mikaps. Jlikap mpoBoANTh KBatidhiko-
BaHUI OMISAM 1 32 YMOBHU BIZICYTHOCTI MPOTHUIIOKA3aHb
JIOTMYCKA€E MAaIli€eHTa 70 BBEICHHS BAaKIMHHU. BBemeHHs
BaKIIMHU BiJIOyBa€ThCs y KaOiHETI BakiuHaMii. Sk mpa-
BUJIO, Y MEITMYHOMY 3aKJIaJli € BAKIIMHHY, 1 AI[IEHT MOXe
OTpPUMATH IICTUICHHS 0/Ipa3y. B iHIIIOMY BHIAIKy JIiKap
BUJIA€ PELENT, 3 SKUM MAI[i€HT 3BEPTAETHCSI B ANTEKY.
[Ticnst npuaOaHHs BaKIIMHU Ta JOTPUMAHHS XOJIOJ0BOTO
JIAHITIOTa TAIIEHT TIOBEPTAETHCS J0 MMyHKTY BaKI[HHAIIII,
Jie JIikap abo MelcecTpa BBOIUTH BaKIIMHY.

SIkio ymMoBaMH MpOTpaMu CTpaxyBaHHs mependa-
YeHO 1HAMBITyanbHe npoBeAcHHs Brl, mamieHTt 3Bepra-
€TBCS 710 OJHI€T 3 BU3HAYCHUX Y AOTOBOPi CTpaxyBaHHS
KJIIHIK 3 METOIO 3aITUCy Ha BaKIMHAIIIIO 1 J1aJTi JIi€ BiAIO-
BiJTHO JIO 1X aJITOPHTMY.

AnTeuHi 3akiaad 3aisHI B peamisamii crparerii
BaKIMHAIIT 1 (apMaIeBTu 3Ai1HCHIOIOTH JIOTiCTUKY, OT-
pPUMYIOTh, 3a0€3MeUyloTh BIAMOBIAHE 30epiraHHs Ta
BIJIITyCKAIOTh 32 PEIIEIITOM BaKI[HHU. ATITEKaM PEKOMEH-
JIOBaHO Ha MOYATKY eIiJICE30HY 3a0€3MeYNTH HASBHICTh
BakiuH. J{71s1 30epiranHs BaKIIMHA HEOOXiTHO CTBOPUTH
BIJIMOBITHI YMOBH: 30epiraTi B XOJOJAWJIbHHKY 332 TEM-
nepatypu 2—8°C, He 3aMOpoXKyBaTH. 30epiraTu BakIH-
HU B OPUTIHAJBHIA YIAKOBII I 3aXUCTy BiJ CBITJIa Ta
B HEIOCTYIHOMY JUIs AiTed micui. Bakuuuu Bigmycka-
I0Th 3a PEIETOM JiKapsl.

Memooonozciuni nioxoou

®dapmarieBTH MaroTh OpaTH OUTBII aKTHBHY Y4YacTh
y BakKIMHAIIii, a came: TiABUIIyBaTH 00i3HAHICTh CYCIILIb-
CTBa Ta HaJaBaTH PEKOMEHJAIIT /I MOJOJaHHS BaraHb
IIO/I0 BaKIWHAIIli, & Y MEpPCIEeKTHBI BBOAWUTH BaKIMHH
1 3IifiCHIOBaTH (OHOBITIOBATH) 3aITUCH PO BaKIMHALIFO.
Le Biamosimae Bumoram HAII (FIP and WHO, 2011) ta
MIATPUMYEThCS THIMUMU JOKYMEHTaMH MiKHApOITHOT
¢apmaneBrnaHoi penepaii (FIP) (FIP, 4751, 2021).

ITin yac BcecBiTHROTO THOKHSA iMyHIzamii y 2022 p.
FIP Haromocuna Ha BaXIJIUBid poiii ¢apMaIieBTiB y Mo-
JloNaHHi HepinrydocTi moyo BakiuH (FIP, 57767, 2022).
Le#t nokymeHT 0a3zyeThcs Ha iHmIN myomikarii FIP 2021
p. IOJO0 IHCTPYMEHTIB i (hapMaleBTiB 31 3MIIHCHHS
nosipu g0 BakuuH (FIP, 5093, 2021). BuxopucraHas
BHU3HAYCHUX MiIXOJIB Ja€ 3MOry (hapMaleBTaM BHKO-
HYBaTU pOJb KOHCYJBTAHTIB Ta peaii3aTopiB cTparerii
BaKIMHAIIT Y TPOMaJICKOMY 3/10POB 1.

3rigno 3 Bumoramu HAII, dapmaneBTiuni nocmyru
MaroTh OYyTH OpIEHTOBaHI Ha KOHKPETHY JIFOAMHY Ta i 1mo-
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Tpebu, xBopi Ha L] BXOIATH 10 TPyN PU3UKY, SKi MAIOTh
ocobmuBi otpedu y Bakiuuanii (FIP and WHO, 2011).
HeobxigHo inpopmysatu xBopux Ha L1/I, o BoHn Mo-
JKYTh OTPUMATH OCOOJIMBY KOpHCTh Bif Bml, ockinbku
3aXBOPIOBaHHS TPHUIY OE3MOCEPENHBO BIUTUBATHME Ha
piBEHb TIIIOKO3W B KpPOBI, @ TpHUBaja HEKOHTPOJIbOBaHA
rikeMis Mae Tspkki Hacninku (Glaess, 2018).

BinBigyBanHs anTeku mamienToMm 3 11/ € moxiu-
BiCTIO m1s (papMareBTa MOBIOMHUTH HOTO NP0 CTaTyc
BaKIIMHAII1, TOPEKOMEHYBaTH BaKIMHK Ta HAMPaBUTH
O MEIWYHMX TMPAIiBHUKIB s BakiuHaii. J{ms mia-
BHIIICHHS BaknuHailii xsopux Ha I1J] FIP HemonaBHO
oIyOJTiKyBaIo iHCTpyMeHTapiil 11 (hapManeBTiB MO0
BaknuHanii rpyn pusuky (FIP, 5380, 2022), B sxomy
(dapmarneBTaM 3alpOIIOHOBAHO OCHOBHI MOJOXKEHHS
L0J0 BaKIKHALI namienTis 3 L1J1:

— manienTy 3 11/l MaroTe 3HaYHUIT pU3HUK CEPHO3HUX
YCKJIaJTHEHb 1 CMEPTi BiJl 3aXBOPIOBaHb, SKMX MOXKHA 3a-
noO0ITrTH 3a JOMOMOTOI0 BaKIIMHAIII1, OCKIJIBKY 111 iH(]eK-
LiHHI 3aXBOPIOBAHHS MOXYTh MPU3BECTH J0 HEKOHTPO-
JIBOBAHOTO PiBHS IIIIOKO3U B KPOBI;

— 3anuTyiTe namienTis 3 LI/, un Oynu BOHU 1meruie-
Hi IPOTHU I'pUILY, THEBMOKOKOBO] iH(ekuii, remaruty B,
COVID-19, omnepi3yodoro Juimiaro.

Mixnapoana niaberuuHa dezaepallisi peKOMEHIYeE
MOCHJIUTH OO0I3HAHICTh Ta HABYAHHS MPAIliBHUKIB OXO-
poHu 370poB’s Ta manieHTtiB 3 [1J] momo mepesar Bak-
[MHAIT Ta PU3HMKIB BiIMOBH BiJ BakiuHaIii. JloiIbHO
320X04YyBaTH MEANYHUX Ta (hapMalleBTUUHUX MPALliBHU-
KiB TiJ] 4ac Bi/JBilyBaHHS Mallil€HTaMH JIIKyBaJIbHUX Ta/
a0 anTeyHMX 3aKJaJiB MPONoHyBaTy BakiuHario (IDF
Europe, 2021).

TakumM ynuHOM, 7S 3aiTy4eHHs (apMaleBTiB y cTpa-
terii Bnl" xBopux Ha L] Ta momonanHs O6ap’epiB Bak-
[UHAIIi HeOOX1IHO PO3POOUTH KOHKPETHI peKOMEH Al
JUTs (hapMalieBTiB 3 MO3UIT MpaKkTHUHOT hapmarlii.

Ha mincraBi aHanmizy 4MCICHHUX peKOMEHAAIliH, J10-
KYMEHTIB, JOCIIDKeHb Ta IHCTPYKI[IH 10 MEIUYHOTO
3aCTOCYBAHHS BaKI[MH aBTOPAMHU PO3POOJICHO CTPYKTY-
pOBaHWH KOHTEHT pekoMeHaaIii momo Brl® xBopux Ha
LI, Jyist 3py9dHOCTI IPaKTUYHOTO BUKOPUCTAHHS PEKO-
MEHIa1lii po3pO0JICHO Y BUIVISI «ITATAHHS — BIIOB1II».
Jesiki mxepena goxaHi 1onaTkoBo (tadi. 1)

Ha cporomni 3HayHa yBara MpHIUISETHCS HaBUIKAM
KOMyHiKanii mpaniBHUKIB 0XopoHH 310poB’s (Vlasenko,
2021). ¥ nociOHUKY 3 Oe3MeKH BaKIHUH TS KIIHIIUCTIB
(SIP AG, 2018) HaBOAATBCSA PEKOMEHIAIIIT IIIOIO CITLIKY-
BaHHS 3 MalliEHTAMHM 11010 BaKIMHAIi1. YacTo iHTYiTHB-
HO 3pO3yMiJIO, KOJIU MAI[iEHT Ma€ HEMPaBUIbHE CIPHUii-
HATTSI, 1 CMENiaIicT MPOTUCTOITh IIbOMY ab0 PO3BIHUYE
Micu mono BakuHalii. OmHaK JuIle BUTPABICHHS Jie-
3iH(OpMAIlii MOXKEe MaTH 3BOPOTHHH e(PeKT i (aKTHIHO
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MOCWJINTH HEMPaBUIbHE CIPUUHATTS MarfieHToM. Tomy
MPOTOHYIOTh I’ ATHETAITHY CTPATETi0 poOOTH 3 MallieH-
TaMH, K1 BararoThCs MO0 BaKI[MHAIT:

— BCTAHOBUTH €MIIATiiO Ta JOBIpPY;

— HaJiaTh KOPOTKY iH(hopMaIliro mono crnenudivamx
HACJIJIKIB, SKILO TaKi €;

— CIIpsIMYBAaTH 1HOPMAIIiFO Ha PH3HK 3aXBOPIOBAHHS;

— 3BEPHYTH yBary Ha e()eKTHUBHICTb BaKIIMHAIIIT,

— HAJIaTH TIEPEKOHNINBY Ta iHIMBITyalbHY PEKOMEH-
JIaLIo.

TakuM 9uHOM, yciM (axiBIIM OXOPOHH 310pPOB’S
HEOOXiHI OCOOMHMBI 3yCHIUISI JUIs peaizalii crparerii
iMyHizamii rpyn pusuky. HeoOxinHo 00’ eanatu 3ycuiuis
(dapMaIeBTHYHUX Ta MEIWYHHUX MPAIiBHUKIB 3 IHIIHMHU
IHCTUTYIISIMH TPOMAJITHCHKOTO CYCHIIBCTBA, 100 Mif-
BHIIMTH O0I3HAHICTH MO0 BaKIMHAII Ta Mpomarysa-
TH Aii, COpsAMOBaHi Ha MiHIMi3allil0 BIJIUBY BaraHHS Ha
OXOIUICHHS BaKIMHAIIIEK HA PIBHI JIIOIWHHU Ta TPOMAJIH.

CTpyKTypOBaHUH MiJXiJ, SKAH OXOIUTIOE BUSBJICH-
HS Ta YCYHEHHs TMOTEHI[IMHHMX Oap’epiB, opraHizaiiii-
HO-METOAWYHI 3aXOIH, IMOKPAIICHHS IH(PACTPYKTypH
JUTSL IPOBEZICHHS BaKIIMHALIT, HABYAHHS SIK MPAIliBHUKIB
OXOPOHH 3/I0POB’sl, TaK 1 MAaIli€HTIB € HEOOXITHUM JJIs
CTPUMYBAHHS CMEPTHOCTI Ta 3aXBOPIOBAHOCTI, ITOB’s13a-
HOI 3 iH}ekuiero y xBopux Ha L{/1.

BucHoBku

3 ypaxyBaHHSIM aHali3y MDKHapOIHHUX PEKOMEHHa-
i Ta pe3yJbTaTiB HAYKOBUX JIOCHIIHKEHb BHU3HAUYCHO
METOAWYHO-OpraHi3aliiiHi miaxoau 3amydeHHs dap-
MAIICBTIB Y KaMIIaHii Ce30HHOI BaKIWHAIIl BiX TPUILY
xBopux Ha IIJI. OpranizanidHi miIX0O¥ BKJIIOYANOTH:
CBOEYACHY JTOCTABKY, HAsBHICTh BAaKI[MH MPOTH TPHUILY
B anTeYHUX 3aKjaiax y MepenerniieMiuHuid Ce30H, 3a-
Oe3rneueHHs iX BiJIOBITHOTO 30epiraHHs Ta BIAMYCKY 3a
perienitoM Jikaps. MeTononoriuHui miaxia mae 3abe3-
MEYNTH IMiIBUIICHHS PiBHS 3HaHb (DapMaleBTIB OO0
ocobnuBocTeil BakuuHanii xBopux Ha LJI, edexTuBHy
KOMYHIKAIIIO 3 Malll€eHTaMU JJIs TIO/I0JIAHHS BaraHHS
IIO/I0 BaKIMHAIII Ta MPOBEIACHHS OCBITHIX KaMIaHii
BaKLMHALI] B aITell.

Po3pobneno pekomeHaii 1uis papMarieBTiB JJis pe-
ayizarii crparerii BakiuHamii xsopux Ha 1{/] 3 mo3umii
npakTu4HOi (hapMarii. BrpoBa/keHHS pEeKOMEHIAIlii
Oy/Je CpUATH 3aTyYeHHIO (hapMalleBTIB 10 BaKIMHAI
MaIi€HTIB TAKOi HO30JI0T11, iK1 OLIBII IMiAHal0THCS BILIK-
By iH(eKIii Ta 11 yCKJIaJHEeHb.

Jns migBUIIEHHS! OXOIUICHHS BaKIIMHAIIIEI XBOPHUX
Ha I/l HeoOXimHO BNPOBAPKEHHS HABYAIBHUX MPO-
rpaM ais (hpapManeBTUIHMX MPAIiBHUKIB AT 3aTydeH-
HA TX y KOMIIAHISX BaKIMHALT MpoTH rpumy. OqHOYaCHO
HEOOXiJJHO TPOBOJAMTH OCBITHI KamIaHii Ta HaBYaHHS
naniedTis 13 1.
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Ta6muis 1

CTpyKTypoBaHHi KOHTEHT peKoMeHJaliil 11010 BakuuHALil npoTH rpuny xsopux Ha LIJ]

Iuranus

Binnosiab, po3’sicHeHHs1

1

2

Uu BxomsaTs xBopi Ha L1 /]
Y IIPIOPUTETHI TPyIH

3rizHo 3 BITYM3HAHOIO HOPMATHBHOIO JOKYMEHTAMI€I0 BU3HAYCHO 2 TPYIH MPIOPUTETY AJS BaKIMHALIT
mpoTH TpuIy: 1) HallBUIOrO HpiopHTeTy Ta 2) iHm mpioputeTHi rpymu. Ocobu 3 LIJ] Hamexats 1o

BaKIMHALI] IHIIUX NPIOPUTETHUX TpynH s BakuuHanii npotu rpumy (NTGEIL 2022).
Sk yacto nmpoBOaUTH Bul™ ciij mpoBOAUTH IIOPIYHO, 110 3yMOBJICHO aHTUTEHHOIO MIHJIHMBICTIO IITaMiB Bipycy rpumy. BOO3
BaKIMHAIIII0 HOCTIHHO JOCHIIKY€E ITaMU TPHILY, SIKi IUPKYITIOIOTH Y HABKOJINIITHHOMY CEPEIOBHIII 1 BUIA€ OHOBIIECHI

peKoMeHaaIii moxo ckirany BaknuHU. OKpiM TOTO, IMyHHUH 3aXHCT JIIOIMHH BiJl BaKIWHAILII 3 9acOM
3HIKYETBCSI, TOMY HeoOXinHa mopiyna BakuuHanis (WHO, 2022).

Koy notpi6Ho pobutn
IIETIICHHS

Bnl ci1iz 3po6utH 10 ab0 Ha OYATKY ermiace30Hy rpuily (y BepecHi abo KOBTHI), sIKHIA 3a3BHYaii CTapTy€e
B YkpaiHi y ntuctonai. OnHak, SKIIO Nali€HT He BCTUT BAKIIMHYBATHCS JIO MOYATKY €IMiIEMiYHOTO CE30HY,
BiH MOXKE 3pOOWTH MICIUICHHS MPOTATOM BChOTO EIiNepiony (3 JINCTOMAa MO JIIOTHH—Oepe3eHb).

Komm dpopmyetsest
iMyHITET

Imyniter popmyeTbes mpoTarom 2—3 THXHIB Ta 30epiraeTbest OMM3BKO 6 MiCAIIIB.

I{o xapakrepHo amns
BakiuHaIii xgopux L]

Ha BigMiHy BiX AeSKHMX IHIIUX TPYI PU3HKY, €(PEKTHBHICTh BAKI[MHU IPOTH TPUITy HE 3HIKYETHCS Y
xsopux Ha I1J] (Colquhoun, 1997)

SIki npaBuiIa MPOBEACHHS
BaKLMHALT

Bnl™ xBopux Ha L[] mpoBoasTh 3a3BUYail 32 THMH K MMPaBHJIaMH, LI0 i 3IOPOBHUX JIIONEH, KOJIK: HEMAE
migBuIIeHol Temneparypu Tina monax 38°C Ha MOMEHT IIPOBEICHHS ILIEIUICHHS; HEMa€e 3ar0CTPeHHS
xBopoOu IIJ[; BimcyTHI TsKKI ajepridHi peakilii Ha TONepenHi IICIUICHHA Ta IHINI METHYHi
MPOTHIIOKA3aHHSL.

Uu noTpiOHA BaKIMHALISA
BariTHUM

BariTHUM JKiHKaM TeX NOTpiOHA BakKIMHAINS, LICTUIEHHS MO)XXKHA POOMTH TMOYMHAIOYH 3 JPYTOTO
Tpumectpy (micis 14-ro THXKHS), ane iHTpaHa3ajbHa BAKLUHA IPOTHITOKa3aHa BaritHUM xinkam (WHO/
CDS/CSR/GIP, 2005. Allard, 2010).

SIki mpoTHITOKa3aH-HS 10
BaKIMHAL1

* TlinepuymmBicTs 10 OyIb-SKOTO KOMIOHEHTA BakIWHHM ab0 BAKIMHHU, SKi MICTUTH aHAJOTI4HI
KOMIIOHEHTH;

* TSDKKI alepriuHi peaxuii B aHaMHe31;

* TSDKKI MOCTBAaKI[MHAIIBHI YCKJIAJHCHHs (aHaiMakTHYHUI IIOK, TSOKKI TeHepalli3oBaHi ajeprivHi
peakiii, CyloMHUI cHHApOM, Temreparypa Bumie 40°C Tomio) Ha BBEIEHHS IEPUIOTO KOMIOHEHTa
BaKIMHH € TIPOTHUIIOKAa3aHHSM JUISl BBEICHHS JPYTOro KOMIIOHEHTa BaKIIMHH;

* roctpi iH(peKuilHi Ta HeiH(EeKIii{HI 3aXBOPIOBAHHS, 3arOCTPEHHSI XPOHIYHUX 3aXBOPIOBAHb (y IUX
BUTIAIKaX BaKIWHAIIIO POBOIATH Yepe3 2—4 THKHI IMicisl OmyskaHHs abo pemicii;

» cunapom [iliena-bappe B anamHe31 nanieHTa (apanizyrode 3aXBOPIOBAHHS).

V pasi neBaxxkux ['PBI, roctpux iH(pekuiiiHnx 3aXBOpIOBaHb [ITyHKOBO-KHIIKOBOTO TPAKTY BaKI[HHALIIIO
npoBOAATH micist Hopmaizanii Temueparypu (WHO. No. 47, 2012)

Yu € crieniaabHi J0IaTKOB1
MPOTH-TIOKA3AHHS
BaknuHaii mamienTis 3 1]

Toctpi yckmamnenHs L/l (miabeTwdHMit KeTOANWA03, TIlIEPOCMOINSPHHUNA TIMEPIIIKEMIUYHWHA CTaH,
nmakratannao3). OOepekHICTh MmiJ Yac MPOBEACHHA BAaKIMHAIII MOTPiOHI MallieHTaM 3 BHPaKCHOIO
nexomnencamieto L1,

Uu norpibHa KOpeKIist

nikyBanus L] y pasi
BaKIMHALT

V pasi Bal” kopekitisi 103 IlyKpO3HHKYBaIbHUX IPENapariB ado iHCYITiHy He moTpiOHa. He pekoMeH0BaHO
3MIHIOBaTH (hapMaKoTepamiro abo 4acTOTy MOHITOPHHIY IIIIOKO3H B KpOBI Micis BaKIMHALil depes
HEeOUUIBHUI JJofaTkoBHi (iHaHCOBMIA Tsrap Ha nanienta (Glaess, 2018).

Slka Moxxe OyTH peakiis
Ha BaKLMHALIO

Bnl™ He MoXe BHUKIMKATH 3aXBOPIOBAaHHS, IPOTE MOXKE BUKIIMKATH CXOXKi cuMmnTomMu (M’s130Bi Goii i
JIMXOMaHKY MPOTSAroM 1—2 JiHs micis BaKLHHALIT), HE3BA)XKAIOUX HA 3arajbHy XOPOLIY HePeHOCUMICTb.
CuMIITOMH HE BHMararoTh JIOJJaTKOBOTO JIIKYBaHHS Ta IPOXOAATh CAMOCTIHHO MPOTATOM KiTBKOX Ji0.
INosiBa cepiio3HMX YCKJIAQIHEHb NPAKTHYHO BiICYTHS, ajie Peakilis CyO’ €KTHBHA HaBITh Yy 3MOPOBUX
maimieHTiB. 3arajbHi MOOIYHI peakuii OO0, JIMXOMaHKH, OONIO M’s3iB, BTOMH, MOYEPBOHIHHSA abo
HaOyxaHHS MOXYTh BUHHKATH IiCJIsl BHYTPIITHHOM 5130B0oT0 BBeeHHs BakimHU (CDC, 2022)

SIki 0coOMMBOCTI peakiist
Ha BaKIMHALIO Y XBOPUX

Ha 1

BcranorneHo, 1o y mamientiB 3 1[J] Moxe crmoctepirarucs rinepriikemis Big 0 1o 24 roauH micns
BaKI[MHAIIl, aJlc BOHA Ma€ THMYACOBHU XapakTep 3 MOBEPHCHHSIM JO BUXITHOTO PiBHS Ha 2-U JICHb
nicist BakiuHanii (Hulsizer, 2023). [Hmmi gocmifHUKY 3BepTaIOTh yBary, o TileprIiKeMilo He 3a3Ha4eHO
SIK TIOOIYHY peakIlifo B iIHCTPYKISAX 10 MEIUYHOTO 3aCTOCYBAaHHS BAaKIWH. AJle BOHH 3a3HA4YarOTh, 10
KOPHCTh BakIMHAII1 mrozieit 3 11/] mepeBaskae pu3uk TpaH3uTopHOI roctpoi rineprinikeMii (Glaess, 2018).

SIKi THITM BaKIMH NPOTH
IpUITy ICHYIOTb

Po3po0ieHo ekiabka TUIIB BaKIMH IIPOTH TPUITY: IHAKTHBOBAaHA BaKIMHA; KMBA aTeHyHOBaHA BaKIIMHA;
pekoMOIHaHTHA BaKI[MHA; BAaKIIMHA HA OCHOBI KIIITHHHOI KylnbTypH (cclIV4), sika He MiCTHTb si€YHUI O1I0K.

SIki mo3a BakIuH

Jnst iHaKTHBOBAHOI BAaKIIMHHU POTH IPUILY 1032 CTAHOBHTb:

— 0,25 mut a6o 0,50 M1 B/M (3aJI€:KHO BiJI BAKIIMHU) JJIs JiTeH BiKOM Big 6 10 35 micsiB

— 0,5 M1 B/M 1151 IO BIKOM > 3 pOKiB

— 0,1 mut s mrozelt BikoM Bif 18 10 64 pokiB, siki BBOAATHCS BHYTPILIHBOIIKIPHO.

Jis pexkoMOiHaHTHOI BakIMHH TPOTH TpuUly Ao3a cTaHoBuTh 0,5 mu B/M. Taka BakumHa MOe
3aCTOCOBYBAaTHUCA Y Jitofielt BikoM Bix 18 1o 49 pokis.

JLu1st )KUBOT aTeHyHOBAaHOT BaKIIMHHU POTH IPUILY 1032 cTaHOBUTH 0,1 MJI, BIPUCKYBaHHI y KOXKHY Hi3IpIO
(3aranbHa no3a ctaHoBuTh 0,2 Mit) (Takuil BUJ BaKIMHK BiJCYTHIil Ha YKPaiHCHKOMY PHHKY ChOTOZIHI).
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3akinueHHs Taoin. 1

1 2
Kynn poGmsats memnenns | € nBi GpopMmu BBEJSHHS BakIMH NPOTH rpuiy: 1) iH’ekuis Ta 2) HazanpHui cnpeil. Bnl' poOmsaTs
BiJl rpUmy BHYTPIIIHBOM SI30BO, B JICIBTOBUAHUI M’513, a00 MIMMIKIpHO — B IUIede ab0 B IiIOMATKOBY 00IACTb.

JIiTsiM MOJIOAIIOTO BiKy MOJKHA POOMTH iH €KIIIO y CTErHO. SIK mpaBuiio, BAKIUHALiS 0e3005icHa.
1o pobutu oapasy micist | beanocepenHpo micis BakIMHALIT 02)KaHO 3ANUIIATHCS IMiJ] HAMISIOM MEIMYHOTO MpaliBHUKA, HABITh

iH’ ekl SIKIIO JIIKap HE 3alpOIOHYBAaB, Ta MOCIOCTepiraru 3a BigayTTaMu. Jocuts 10—15 xB., 1100 BUKITFOYHTH
pinkicHi anepriuHi peaxiiii, 10 BUMArarTh HeraifHoi JOmoMOory.

Un MOXXHA HAMOUYYBATH TIpoTsrom 100U micis MmMEMIeHHS 0akaHO HE HAMOYYBATH MiCIle iH €KIIl Ta He po3dicyBard (depe3

MiCIIe BaKIMHAIIIT BiJ PU3HK 3aHECEHHS 1H(EeKIIii).

rpuny

SIKy Xy peKOMEHIOBaHO | PekoMeHTOBaHO TOTPUMYBATHCS 3I0POBOTO XapUyBaHHs, BIZIMOBHTHUCS X04a O y TIepIry 100y BiI JKUPHOT
TTiCJIs BAKIIMHAIIT Ta TocTpoi 1xKi.

Uu MO)KHA MUTH AJIKOTOJb | BapTo BiIMOBHUTHCS BiJT ATKOTOJIFO HA OJMH—TPH JHi MICJIs BAKIMHAIIIT 200 JOBIIIE 10 TOBHOTO 3HUKHEHHS
IMiCIIs BaKI[MHAI1 MOXKITBHX PEaKIIil.

Uu MO>KHA TTOEHYBATH VYei memnenss (kpiM BLDK) moennyroThCst OAMH 3 OJHMM 1 MOXYTh POOHTHCS OZHOYACHO. 3TiIHO
BakIMHAIi10 npoTu rpumny |3 BOO3, MoxHa poOUTH He OLIbIIEC YOTUPHOX 1H EKIM OJHOYACHO, HABIThH SKIIO IO OJHI€l BAKIIMHU
3 IHIIMMM [IETIEHHSIMHA MOXKYTh BXOJUTH JIO CEMHU AHTUTEHIB.

PexoMeH0BaHO MpoBeACHHs MoeaHaHHs Bl 3 iHIIMMHM BaKUMHAMH B iHIIY TiISHKY BBEIeHHs abo 3
JIOTPUMAHHAM BijficTaHi He MeHII 5K 2,0 cM MikK aBoma iH’ekmismu. MO3 YkpaiHu Takox 3a3Hadyae,
IO BaKIWHY BiJl TPUILy MOXXKHA BBOAWTH B OIWH JEHD i3 OyAb-SIKUMH HIIMMH BaKIIHHAMH, 30KpeMa i
Bil KOpOHABipyCHOI iH(eKil, a00 3 iHTepBaIOM 2 THXXHI MepeA IIETUICHHAM Y1 ITiCIs BaKIMHALIT Bix
COVID-19, amxe came Takuil pe)kUM BBEIICHHS BaKIMH 3a0e3Meuye ONTUMATIbHY IMYHHY BiIIOBi/b.
PexoMeHI0BaHO TPOBOMUTH IUIAHOBY BAaKLIMHALIIO MPOTH IHIMMX iHQEKIIHHUX XBOPOO MIOHAMEHIIEe
yepe3 14 nauiB micas oTpumanHs Apyroi mo3u BakiuHu npotn COVID-19, a BakuuHaiiio mpoTH
COVID-19 — npunaiimui yepe3 14 qHiB micias OTPUMaHHS IETUICHHS POTH 1HIINX iHQEKIIHHIX XBOPOO
(UNICEF, 2022).

SIki nonaTKoBi 3axoqu Bol' nmouinbHO moe€qHyBaTH 3 IHIIMMH NPEBEHTHBHHMH 3aXOfaMH ILO0 3aXBOPIOBAHHS Ha TPHIL:
PEKOMEHI0BaHO 3IOPOBUM CIIOCOOOM JKUTTS, BIJIMOBOIO BiJi IIKIJIMBHX 3BHUYOK, MPABHJIBHAM XapdyBaHHSIM Ta
BiMOBiTHUMH (i3HIHUMH HaBaHTAKCHHSIMI.

Sk 3amo6irTu 3apaxkeHHIO | — [IpOXOANTH IOPiIYHY BaKLIMHALIIO IPOTU TPUITY.

rpurnoM (IpodinakTika) |— YHHKaTH KOHTAKTYyBaHHS 3 JIIOAbMH, XBOPUMH HA I'PHIl. 32 MOXKIIMBOCTI CKOPOUCHHS Oe3MOCepeHiX
KOHTAKTIB 3 1HIIVUMH JIFOIBMH 1 9acy mepeOyBaHHS B MiCIIIX MACOBOTO CKYITYCHHS JIFONICH.

— He Topkatucs pykamu oueii, Hoca Ta poTa.

— 3a ymoBH nepeOyBaHHS (IIPOXKUBAHHS) Pa30M 3 JIIOJHHOIO, sIKa BXKE 3aXBOpLIA Ha TPUI, HAMAraTUC
OYHIIATH Ta JIe3iH(IKYBaTH BCi HOBEPXHI B OYIUHKY.

— PerynspHo MuTH pyku 3 MmiIoM (BipyC T'MHE MijJ BIUIMBOM MHIOUHX a0 ne3iH(ikyrounx 3acoliB)

(WHO, 2022).
Sk BIIMBaE JIiKyBaHHS T'imeprikemist cripusie po3BUTKY pecmiparopHoi iHpekmii Ta S. aureus, a MeTdpopMiH MoaudiKye MOTIK
LyKPO3HU-)KyBaJIbHUM [JIIOKO3H uepe3 emiTelii JUXalbHUX HULIXiB, 00MexXye picT OakTepill, BUKIMKaHy rinepriikemito. Takum
IpenaparoM YHHOM, MET(GOpPMiH MOXe OyTH MOIIIBHUM Yy MpOQIIaKkTHIi Ta JIKyBaHHI PecHipaTopHHUX iH(EeKIin
MeTGOpMiHOM (Garnett, 2013).
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Ta KOPEKIIisl CTaTTi, BACHOBKH, aHOTALIil;

Jaersan JI.JI. — nu3aitd 10CTiKEHHS, YY4acTh y HAITUCAHHI Ta KOPEKIIl CTATTi Ta BUCHOBKIB.

Enexrponna aapeca juisl JUCTyBaHHA i3 aBTOpamu: vlasenkoiryna5@gmail.com
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YIK 613+61:304 :37.091.3

3BIT HAYKOBOI'O KOHI'PECY
3 MiZKHAPOIHOK Y4AaCTIO, 32JIyYeHHAM MOJIOAUX YYEHHUX, CTYIEHTIB,
SIKUI mpoBeaeHo 25 nucronana y M. Kuesi

YuyacHukn:
MOH VYkpainu
Taspiiicbkuii HauioHanbHUi yHiBepcutet imMeni B.1. Bepuaacbkoro, m. Kuis
HanionanbHuii exko0ro-HaTypajicTUHYHMIl HeHTP yuHiBcbkoi Mosoai MOH Ykpainu
HanionajbHa HaykoBa Meau4Ha 0i01ioTexa Ykpainu
JABH3 «JIbBiBcbKkHii HAIOHAJIBLHUI MeIUYHUI YHiBepCUTET
imeni Jlanuna laaanbKoro»
Kaaiinencskuii yniBepcurert, Jlutsa
€Bponeiicbka Meanuna Aconianisi, beabris
BcecBiTHe ToBapucTBo Meguunoro LHuryn, Ilexin, Kuraii
Grand Hotel Sava****Zagreb**** Poramxka, Caarina, C1oBenis
Kommnanist «<ROI SANITATEM AQUA» Ykpaina—CJioBeHist
AxkajeMisi HayK BUIIOI IKOJIN YKPaiHu,
Binginienns pynnameHTaJIbHUX NPOGJIeM MeAUIIUTHI
BI'O «Acouiauis ¢gaxiBuiB 3 HapoaHoi i HeTpaguUiiiHOT MeTUIIMHM YKpaTHN»
JninpoBcbkuii MeTUYHUI iIHCTUTYT TpaauUiiiHOl | HeTpagUIiHOI MeTMUMHU
TOB «3ousioTa HuBa, canaropiii 3o;10Ta HuBay», cmT CepriiBka bisiropon-HicTpoBcskoro paiiony
OpnechKoi o0aacTi
TOB «Akanemist HATypPaJbHOI i KOMILIEMEHTAPHOI MeTUIIHN», M. KniB

3A TEMATHUKOIO

«CHAHTE3 TEOPIi I TPAKTUKHA Y HABYAJBHO-METOAUNYHOMY
I KITHIYHOMY 3ABE3IIEYEHHI 3JOPOBOI'O CITIOCOBY KUTTA»

OprroMiTeT BUCIOBITIOE BJSYHICTh YCIM 32 MITPUMKY Ta HaJlaHy JOIIOMOTY y ITPpOBeIeHH] HaykoBoro KoHrpecy
3 MKHApPOAHOIO YYaCTIO, 3aJIy4YeHHAM MOJIONUX YUEHHX, CTyAeHTiB « CHHTE3 Teopii 1 MPaKTUKHU Yy HaBYaJIbHO-Me-
TOAMYHOMY 1 KJTIHIYHOMY 3a0e31edeHH] 30POBOT0 CIIOCO0Y JKUTTS», IKHH BHECEHO JI0 PEECTPY HAYKOBUX 3aXOJIiB
MOH VYkpainu (IlocBiguenns Bin 12.01.2022 p. Ne 6):

Bionopuka, Himeuunna

TOB «MixnaponHuii ueHTp romeonarii», Ykpaina—OAE

Mennuyaomy 1ientpy «Family Care», M. Kui

Menuko-aiarHoctTuaHOMY HEeHTpY «IHA», M. JIyupk

Menmunomy tentpy TOB «DITO-JAHIMUP», m. Kuis

Boraniunomy cany im. akagemika O.B. ®omina, M. Kuis

Actpouentpy «CeneHa», Ykpaina—Himeudnna

entpy HeTpaaumiitnoi meaunuau «EHepreTuka», M. Kuis

TOB «3enena mranera 3eMH01», M. KuiB

entpy 3mopos’st Mukonu SIkoBuyka, M. Kuis

TOB «OmnpBisg Hoay
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Indopmartiitne 3abe3neueHHs:

«31M0pORB’s i JOBIONITTS»

«®Ditorepamis. Yacommcy

«3eneHa mIaHeTa 3eMHO1»

3axin npoiioB mix HayKOBMM KepiBHMUTBOM A. Mell. H., po¢. T.IL. I'apuuk, aA. men. H., npod. JI.B. An-
JpiloKa, 1. NCUX0JI. H., 1ou. H.A. Jlod0poBo/ibcbKoi, K. Me. H, Ao1. C.B. AGpamoBa

IIporpama Konrpecy 6yJjia po3riisinyra i 3aTBepaxena pimenusim Buenoi Pagu

TOB «/lHinpoBcbKkuii MeTMYHUHA IHCTHTYT

TpaauUiitHOl i HeTPaAUIiHHOT MeTUIMHA

M. ninpo (mporokos Ne 2 Bin 30.09.2022 p.)

Micuem aokauii npoBeaeHHs: oHaiiH-Konrpecy 0yiau: m. Kuis, Byi. JIsBa Toncroro, 7
HamionansHa HaykoBa menuuHa 6i0moreka MO3 Ykpainu.

Binnosigno 10 niany i cuenapiro nposenenns Konrpecy

3aciganns 25.11.2022 p.

Peectpanis yuacuukis onnaiin 09:30-09:55

Ypouucre npuBiTaHHa yyacHukiB: benbris, [tamis, Jlutea, Jlateis, Cnoseniss, Himeuunna, Kuraii, Typeduu-
Ha, Ykpaina 10:00-10:40

I nnenapue 3acinanns onuaiin 10 45-13:00

IlepepBa, kaBa 13:05-13:30

II niienapue 3acinanus onjaiin 13:35-17:00

IIpe3enTanis komnaHiii i TexHoJorii

CeMiHapu, MaiicTep-Kiac, Jiekii: «HaByambHi METOIVMKH 1 TPAKTUKHA KOMILUIEMEHTAPHOI/aIbTepHATHBHOT METH-
IWHY Y Kouti (haxiBiiBy 13:45-16:30

3anopixoKs, MalIaHIHMK Tpe3eHTalii: Byl JKykoBcbkoro, Oym. 64, 1-if kopiryc TpeTiii MOBepX, ayaHTOpis
(69063)320; mozeparop — 3aB. kapenpu Koaanosa Osbra Bonogumupisua: +380504536458.

Opnecwka o01., binropon-J/HicTpoBchkuii paiioH, cMt CepriiBka, TOB «3onora Husa, canartopiii 3omora Husay,
Mozepatop — aupektop Tkauyk Jlapuca BacuniBua:+380976464910.

Opneca, Byn. CaxapoBa, Oya. 16, 2-if moBepx, ayautopias MeanuHoro ueHTpy JHko-Mezikom, MoaepaTop —Iupek-
top SInko Cepriii BceBosionosuu: +380675580448; Kopno Haraunisi: +380732228687.

Huimpo, Byn. Tutosa, 6yx. 10, ayn.; Mogeparop — IpopeKkTop 3 Mi>KHApoaHUX 3B°s13KiB CokoJioBebkuii Cepriii
IBanoBuu: +380973900958.

JIBiB, mpocnekt YepBonoi Kanuau, Oya. 68, 4 micbka KiiHika (7-i moBepX), ayauTopis kageapu; MoJeparop —
3aBy4 kaenpu Manko Haranis Bacunisna: +380677132758.

Xapkis: mozaepatop — IlycroBoiit Muxaiijio Adanaciiiopuu: +380507291391.

Hazapuyx Ipuna AnarosiiBna: +380675791974

Kwuraii: mogeparopu — Croit MinTan: WatsApp+7 926 108 91 08

MaprunoBa Tamapa IBaniBna: +380675072885

3BiTH TOJIOBYIOYMX (IHCKYCii, OOTOBOpPEHHS, NPHHHATTSA IPOEKTY PE30JIONii, BPYYECHHS cepTU(DIKATIB)
17:05-17:45

3akpurTsa Konrpecy 17:50-18:00

Odiniitni moBu Konrpecy: ykpaiHcbka, aHITiCbKa

J10 OPTAHIZAIIIHHOT'O KOMITETY YBIMIIJIA I OYOJIWJIN BIIOMI KEPIBHUKH, HAYKOB-
11, JIIKAPI YKPATHU, BJIUKHBOT O I JIAJTbHBOI'O 3APYBIKKS.

T'onoBa:

Boptasak Banepiii AHaToJ1ilioBUY, KaHANAAT IOPUANYHUX HAyK, JAOLEHT, peKTop TaBpifichKkoro HarlioHab-
Horo yHiBepcutety iMeHi B.1. Bepuanacekoro M. KuiB. AGpamos Cepriii BikTopoBny, Kanauaar MEIUIHUX HayK,
noreHt, pektop TOB «/IHInpOBCHKUH MEAWYIHUI IHCTUTYT TPaIUIIHOI 1 HETpagULiHOT METUIIMHIY, M. JJHIIpo
(AMITHM).

Ocranenko TerssHa AHaToJtiiBHA, B.0. [eHepanbpHOTO qupekTopa HarioHanbHOT HayKoBOT MeTUYHOT 010i0Te-
kH Ykpainu, M. Kuis.
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KocTuabosaa Binuenno, noxrop menuiman/M /1, npesunenT €Bpomneiicbkoi Menuunoi Acomiantii, benbris.

CuiBroJioBu:

JobpoBoabscbka Harajtis AnaToiiBHa, /1. IICHXOI. H., IOLEHT, 3aBiyBadKa 3arajlbHOBY3iBChKOI Kadenpu ¢i-
3MYHOTO BHUXOBaHHsI, CIIOPTY 1 30pOB’s MOAWHU TaBpiiChKOTO HAI[IOHAJIBHOTO yHiBepcuTeTy iMeHi B.1. Bepuan-
cbkoro, M. Kuib.

Haxoneunnii Oaexcanap I'puropoBud, 10xTop (i3HKO-MaTeMaTHYHUX HayK, npodecop, [Ipesunent Akane-
Mil HayK BHIIOI IIKOJIN YKpaiHu.

Beponubkuii Bosogumup BanenTtnHoBHY, 3aCTyKEHHIH MPAIliBHUK OCBITH, TOKTOP MENArOTIYHIX HAYK, IPO-
¢ecop KuiBcrkoro HanioHangsHOTO yHiBepcuteTy iM. T. IlleBuenka, qupexrop HarionansHoro exkomnoro-Harypaic-
THYHOTO IEHTPY yuHiBChKoi Mojoai MOH VYkpainu.

I'apauk Tersina IleTpiBHa, TOKTOp MEOUUYHMX HayK, MPO(ecopKa 3araJbHOBY3iBCHKOI Kadenpu (GismaHOro
BHXOBaHHS, CIIOPTY 1 310pOB’st MOMWHK TaBpiiichKOro HaIllOHAJIBHOTO YHiBepcuTeTy iMeHi B.1. BepHaackkoro; ro-
JOBHMH mo3amTarHuii cenianict MO3 Ykpainu 3a crnieniaipHicTio «HapoaHa Ta HeTpaauiiliiHa MeTUIITHAY; TIpe-
suneHT BI'O «Acorriaist ¢axiBIiiB 3 HAPOAHOT 1 HETPATUIIIHHOT METUITMHK YKPaTHIW; EKCIIePT KOMicii 3 iTomnpena-
pariB Ta romeonatinuHux 3aco0iB JIEL] MO3 VYkpainu; akanemik AkaaeMii HayK BUIIOT KO YKpaiHU.

Mockevieiena Daiva, nokrop memuiuan/M/1, mpodecop, 3aBiayBadka kapeapu XOoaiCTHYHOT MEIUIIUHH Ta pe-
abimitarnii akynpTeTy Hayk mpo 310poB’s, Knaitneacekuit yHiBepceutet, Kimaitnena, JIutsa.

Tutos I'epman IBaHOBHY, TOKTOpP MEIUYHUX HAyK, JOIEHT, B.o. mpodecopa, mepmmii mpopekrop HImpoB-
CBKOTO MEMYHOTO IHCTUTYTY TPaAULiHHOI 1 HeTpaAUIifHOT METUIIUHIL.

Anapik JIyk’sH BacuiaboBuY, TOKTOp MEAMYHHMX Hayk, mpodecop, 3aBinyBad kadenpu peabimitamii i He-
Tpamuuiitaux mMetofiB mikyBaHHS JIBH3 «JIpBIBChbKHMII HalllOHATBHUI MEAWYHHIA yHiBepcUTeT iMeHi Jlanuna [a-
JHMIBKOT0Y»; TOJIOBHUM ITO3AIITATHHN CIIEHiaicT JeapTaMeHTy OXOPOHH 310poB’st JIbBIBCHKOI 00IACHOT Aep>KaBHOT
aJIMiHicTpalii 3a cnemianbHicTIO «HapoaHa Ta HeTpaauiiiHa MEeAUIINHAY.

Unenu opraHizamiiHoro komirery:

Bonomun Onexcanap IBaHoBHY, TOKTOp MEOWYHHUX HayK, Ipodecop Kadeapu MpOoneeBTUKH BHYTPIIIHIX
xBopo6 B/IH3 «byKOBHHCHKHMIA AepiKaBHUN MEAMYHIIA YHIBEpCHTET», M. UepHiBIl, akaeMik AkazeMii HayK BHIIOT
IIKOJIM YKpaiHu.

T'opoBa Enna BononumupiBHa, KaHIUAAT MEIUYHAX HayK, HOIIEHT, TOLEHT 3aralbHOBY3iBCHKOI Kadenpu ¢i-
3UYHOTO BHXOBAHHS, CIIOPTY 1 310pOB’sl MoAnHN TaBpilCHKOTO HaIliOHAIBFHOTO yHiBepcuTeTy iMeHi B.1. Bepnan-
CBKOTO.

Tpikam Muxona BosogumupoBuy, jikap BUIIOi KaTeropii 3 UTA401 aHecTe3ionorii, peabinitororii, 3aBimy-
Bad BIiIUICHHS aHEeCTe310M0r11 3 Mixkkamu iHTeHcuBHOI Tepamii KHIT «KuiBchbka Michbka AUTSAYA KJIIHIYHA JIIKAPHS
Ne 1.

TopuaxoBa Haxis OaexcanapiBHa, TOKTOp MEIHUHUX HaykK Mpodecopka kadeapu papmakoiorii, Hamionans-
HUH MeamuHui yHiBepcuteT iMeHi O.0O. boromomnbus.

KoBasienko Oubra €BreHiBHa, J0KTOp MEAWMYHUX HaykK, Mpodecopka kadenpu CiMEHHOT METUIIMHN 1 aMOy-
JATOPHO-MOMIKJIIHIYHOI fomoMory HarioHansHOTO yHIBEpPCHUTETY OXOpOHH 3740poB’st Yikpainu iM. I1JI. Illynuka;
npe3uaeHT BI'O «YkpaiHcbka acorianis peduiekcorepartii Ta MeAHMYHOI aKyITyHKTYPH.

JlireinoBa Jlana IBaniBHa, kepiBHUK npoekTy Best Medical Practice, Ykpaina— bensrisi—Bennka bputanis.

Pamgum SIpociiaB ®@exopoBuY, JOKTOp HAyK 3 IEpKABHOTO YIPaBIiHHSA, Mpodecop HamionamsHOTO yHIBEpCH-
TETy OXOpOHU 3710poB’st Ykpainu iM. I1.JI. Illynuka.

Coxoaoscbkuii Cepriii IBanoBuy, K. Me/1. H., 011, TPOPEKTOP 3 MiKHAPOAHUX 3B’ s13KiB JIMITHM.

Kyxosa Jlronmuiia IlerpiBua, unen Ilpe3naii Acormianii mcuxoTepaneBTiB Ta NCUXOAHATITHKIB YKpaiHu, TO-
yecHui nmpodecop MixkHapoaHoTO yHiBepcuTeTy BimHsa Ta Akanemidnoro coro3y Okcdopmy, naypear MixkHapo-
HuX Haropox (11 opaeHiB 7 Menaneit), TUPEKTOp HEHTPY HeTpaauuiiitHoi meauiinan «Exnepretukay, Kuis.

TepexoB Epik, rojosa npasiinHas MixxHApOIHOT acomiallii KOMILIEMEHTapHOT MeTUIMHH, JIaTBis.

TokxeH Aiiioray, rojioBa mpapIiHAS AcoIlialii KOMITIEMEHTapHOT MEUIIMHHN, TypeydnHa.

Cekperapiar opranizauniiiHoro KkomitreTy — 3araJibHOBY3iBCbKa Kadenpa (i3MuHOro BUXOBaHHS, CIIOPTY 1 3/10-
poB’st mroguuu 1 BI'O «Acomiartist haxiBIIiB 3 HAPOIHOI 1 HETPAAUIIHHOT METUIIMHU YKPaiHU»:

KpaBuenko AnHa BiramiiBna +38(095)0524124

3enenok Okcana Borogumupisua +38(093)3798182

IIycts Bacuab Bosogumuposuy +38(067)4400307; +38(066)3541475
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Jlemuaona Ogena SIkumiBna +38(097)6960071;+38(063)4518485
Il'apuuk Tersina IerpiBHa +38(050)3530326;+38(098)4287216

IlocesenHs, OPOHIOBAHHSA IOTENIO:
Kanypak Mapis IBaniBna +38(044)4300260;+38(096)4812183

3acinanus 25 aucronaga 2022 p.

09:30-9:55 Peectpanis yuacHukiB Konrpecy onnaitn/odmnaiin

3 ypouucTuM npuBiTaHHSIM 10 yuacHUKiB KoHrpecy, siki npeacrasjieHi y ApyKkoBaHUX MaTepiajax Ta
€J1eKTPOHHHUX HOCIsSIX, 3BePHY./IHCH:

Binuenno Kocruanoua, nokrop Menuiuan/ M1, ipe3uneHT €Bporneiichkoi MeINIHOT acoriamii, beibris.

JaiBa MockeBilieHe, 3aBinyBauka kadenpu XoIiCTUYHOI MEUIIMHY Ta peadiniTaiii (pakyasTeTy HayK Ipo 340-
poB’s, Knaiinencekuii yHiBepcureT, Kiatinena, Jlutsa.

Croii Minran, ['pann-maiictep nuryH, npodecop YHiepcurery TKM mposinuii ['yanci, TpuMay npsiMoi mdiHii
repeaadi iMiK-MeTUIIMHA, 3aCHOBHHK aMEPUKAHCHKOTO METUIHOTO JIOCITITHHIIBKOTO IHCTUTYTY «KyHIaBemn, 1u-
PEKTOp HeKiHchKoro iHeTUTYTy «KyHnasemm, aupektop MixHaponHoro ¢poHny «MiHTany, Bilenpe3uaeHt Beec-
BITHBOTO TOBapHcTBa MeauuHoro [u-I'yH.

I'okxen Aiinoray, ['onosa npasiiHHsS KOMIUIEMEHTApHOT MEAUIMHY, TypeudnHa.

Tumincbkuii I'eopriii, kepiBHUK HayKOBOTO 00’ €THaHHS «E€BpoMeikay, 'anHoBep, HiMeuunHa.

Haxoneunuii Onexcanap I'puropoBuy, 1o0kTop Gizuko-mMareM. Hayk, mpodecop, [Ipe3uneHt Axanemii Hayk
BHUIIOIL IIKOJIM, YKpaiHa.

Jluteunuyk Hania FOxumiBHa, nep:xaBHUI ekclepT ciryO0u 3 TUTaHb iHpopMmaniiHoi Oe3neku anapaty, Paga
HaI[lOHAJIbHOT Oe3mekn 1 o6oponu Ykpainu (PHBOY).

€pTymenko B’sayeciiap BikTopoBny, 3aCTyIHUK 3aBifyBada BiJily 3 MUTaHb OXOPOHHU 310poB’s [lemapra-
MEHTY TYMaHITapHOI Ta comiaiabHOl nomtuku Cekperapiaty Kadinety MinicTpiB Ykpainu.

Bepouubkuii Bosjonumup BaneHTHHOBUY, 3aCTyKeHHH NPAI[iBHUK OCBITH, JOKTOP MEaroriyHuX HaykK, Ipo-
(ecop KuiBchkoro HamioHasHOTO yHiBepcutety iM. T. llleBuenka, mupekrop HamioHaIsHOTO €KOJIOTO-HATypaTic-
TUYHOTO LIEHTPY Y4HiBChKOI Monoai MOH VYkpainu.

Luranos BikTop AHaTonifioBU4, JOKTOp MEIUYHUX HayK, mpodecop, npe3uneHT Akaaemii XomictuaHoi Me-
auieY, HiMeudnsa.

TepexoB Epik, rojosa npasimiaHs MixxHapOIHOT acomiallii KOMIIEMEHTapHOT MeTUITHHH, JIaTBis.

Jlireinosa Jlana IBaniBHa, kepiBHUK npoekTy Best Medical practice, Ykpaina—benbris—Benuka bpuranis.

IManain Bitaniii IBanoBuy, xepiBank Komnanii «ROI Sanitatem Aquay, Ykpaina—CiioBeHisl.

Ajem Tononbmexk, nupekrop Mapketunry Grand Hotel Sava****Zagreb**** Poramka Cnaruna, CnoBeHis.

Adpamos Cepriii BiktopoBuu, pexrop IMITHM.

Maccimo Mapi, nokTop, ncuxiarp, AupekTop JlemapraMeHTy NCUXIUYHOIO 370poB’s periony Jle Mapke, wieH
opraHizaniiHoi rpymu 3 Haa3BuvaiHux cutyamiii GORES periony Jle Mapke, BUKJIagad i TpeHEp 13 IICUX0AHATI3Y,
Itamnis.

Morty3enko Osiena OJiekcaHApiBHA — KePIBHUK MPOEKTy YKpaina—Itamis «[IcuxiuHe 310poB’sl yKpaiHChKUX
ODKEHIIIBY.

HNEPHIE IIVIEHAPHE 3ACIJAHHSI npoiinio BignosinHo 10

periiaMeHTy J0mnoBineii i 0yj10 ckepoBane MoaepaTopamMu 3riiHO 3 IPOrpamMoio:
I'apauk Tersina IlerpiBna

Bepouubkuii Bosionumup BajieHTuHOBHY

Haxoneunnii Onexcanap I'puroposuy

JoGpoBoabnchbka Haranis AnaroJiiiBHa

TI'oposa Enna BosiopumupiBHa

Abpamos Cepriii BikTopoBuu

Amnapiwk Jlyk’ssH BacuiboBuu

Cexperap: KpaBuenko Anna BirajiiBaa
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Iapuuk T.I1., boprasik B.A., Jlo6poBonsceka H.A., €BTymenko B.B., Tpikam M.B., I'apank K.B., Kuis. ®axo-
Be HAYKOBO-TPaKkTH4YHe BuAaHHs «@itorepamis. Yaconuc» — 20 pokiB: «BuCBiTIIeHHs aKTyaJIbHUX NUTAaHb
KOMILJIEMEHTAPHOI/aJIbTePHATUBHOI MeIMIIMHH B 0310POBYHUX NPAKTUKAX B YKpaiHi i cBiT».

Amnnpirok JI.B., JIsBiB. Meaquuna peaganrauis i peadiniTauis micasiiHncy1bTHUX XBOpPHUX.

Knaiinencekuii yHiBepcureT, MaricTp mogatkoBoi Ta ansrepHatuBHOI Menunuuu Juraté Noack “The effect of
Ayurvedic self massage (Abhyanga) on emotional state” (juratenoack@gmail.com).

Knaitnencekuit yHiBepcuteT, Marictp 101aTKoBOI Ta aibTepHaTuBHOI MeaunnHu Orinta Minalgaité- Zubaviciené
“The possibilities of using the holistic Kouksundo method to overcome stress for working- age women”

(orintamz@gmail.com).

Ocranenko T.A., Konomiers JI.M., Illkona FO.B., Kuis. HaykoBo-npakTH4Hi BUAAHHS PO 0310POBYi MpaK-
THKM YKpaiHH i cBiTY.

Topuakosa H.O., beneniues 1.®., ByxtisipoBa H.B., beneniues K.I., BapBancekuii [1.A., Jlopomenko A.l. Kuig—
3anopixoks. AHTHEHUKMHTOBI e()eKTH aHTHOKCHIAHTIB i3 rpynu 6iodiaBonoinis.

IuTikos T.O., duinpo. Ilpo miaroroky axiBuie 3 TakTH4HOI (izuuHoi Tepanii ado «MimiTapi-giTHecy».
3yowurpka B.O., Kuis. ABTOpcbka ditorepania 3y0OMubKuX — I0MOMOra miji 4ac BOEHHOTO CTaHYy.

Croii Mintan, Maptunosa T.I. ITekin, Kuraii—Kuis, Ykpaina. Uepe3 akTuBaniio (pizu4Horo tijia 1o ncuxoe-
MOUI{HOT0 0310POBJIEHHS, 3UiJIeHHS.

®inarosud O.B., Kuis. [lpakTuka BinHoB1eHHs 310poBoi ¢pyHkuii kaiTunu Hlnsixom Indopmorepanii Ku-
BHM CJIOBOM.

Komanenko O.€., Kuis. Peduiexkcorepanisi mia yac BiliHu: JiKyBajabHO-peadijiTaniiini Mo:kIuBOCTI i mep-
CIIEKTHBHU PO3BUTKY.

I'mo6a O.I1., Motysenko O.0., AntonoBa-Pagi }0.B., Maccimo Mapi, Vkpaina—Itanis. Mepe:keBe criBpo0iT-
HUUTBO YKpaina—Itauis: po3podka Ta anpodainis MeTOTUKHU KopeKil ncuxo}izsnyHoro cTany yKpaiHCbKUX

Ol’KeHIiB.

Kpyros B.B., Kuis. CucremMa MeauKo-ICHX0JIOTiYHOI peadiairanii: nmpodiaemu Ta pimenns. Csirorusa-
HO-IHHOBALIWHUH miaXia.

€pmoinaera A.B., Mopmyie T.C. 3anmopixoks. BiuinB koMIiekcHol peadijiTanii Ha AKicTh JKUTTS XBOpPHX i3
1epedpoBacKyJISIPHOIO NMATOJIOTIEN0.

Konppar, JI.1., 3amopixks. 3actocyBanns Cy /xok Tepamnii y pa3i naroJiorii omopHo-pyxoBoro anapary.

Tapan I''I., l'opbynosa O.B., [lainpo—3anopixoks. @i3n4Hi ocHOBM (izM4HOI Tepanii Ha NpUKJIadi TENJI0BOIO
JIIKYBaHHSI 3aXBOPIOBaHb, 110 BHHHKAKTh BHAC/IIOK YPasKeHHs X0J100M.

KoanroBa O.B., KoBanbosa A.A., 3anopixoksa. KoMiniiekcHe 3acTOCYBaHHSI CKAHIMHABCHKOI X01L0M y pa3si
1aToJI0Tii OMOPHO-PYX0BOI0 ANAPaTy B YMOBAX BOEHHOIO yacy.

INorormeka C.B., Ykpaina—HopHoropis. Mo:kJIMBOCTi ipiu10aiarHOCTHKY SIK eKcnpec | CKpUHIHI-MeTox y KJi-

MaKTEPUYHOMY Mepioai B KOpPeKIii cTany 310poB’s.
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[Iycts B.B., Anupxaesa JI.B., Kui. Oco01uBocTi caM00CBiTHBLOI Aif1IBHOCTI CTYICHTIB i3 BUKOPUCTAHHAM
cy4yacHUX iHpopMaliiHO-KOMYHIKATUBHHX TEXHOJIOTI.

Amnoxina C.B., M. Onekcanyipisi. Ypas:keHHs1 Oprany 30py y pasi HenudepenuiiioBanoi qucriasii cosyaHoi
TkanuHu. [Ipodinakruka i JikyBanus.

IMicas mepepBu 0yJi0 mMpoBeAeHe Ipyre IUICHapHE OHJaWH-3acigaHHs, Moaepatopamu sikoro Oymu: /loGpo-
BOJIbchbKa Harasisi AnarodiiBHa,

Anapiok Jlyk’ssn BacunboBuy, l'opoBa Ensia Bosonumupisua, Bepounbkuii Bosiomnmup BajsentunoBuy

Cexpetap — 3esieHok Okcana BosonumupiBaa

i 3acayxani Taxi nonosini:

Txauyk JI.B., cmT CepriiBka, binropon-/lHicTpoBcbkuii p-H, Onecbka 06a. O3noposui nporpamu «Canarto-
pito 3os10Ta HuBa. TOB 3os0Ta HuBa» y BigHoBHO-peabitiTauiiiniii Tepanii Ta 3a0e3neyenHi 6e3nepepBHOro
HaBYaHHA ¢axiBuis.

Haxno-JlakeeBa Tans, Kanaga, Kseoek. LimicHuii miaxia 1o JikyBaHHSI IK HOBIiTHS TeHJAEHIlis MeIUIIMTHA
y Kanapni, npoBinuis KBeoek.

Mapinosuesa H.O., Kuis. Higicuuii migxin 10 mamieHTa SIK OCHOBA BiTHOBJICHHS i 3MillHeHHSI 30POB’S
Y KOHTEKCTi MPaKTUYHOI NiAr0TOBKM Maii0yTHiX cremiamicTis.

[usoBapuyk B.C., Ycenko O.0., Kixaes C.O., ninpo. Meroa IIuBoBapuyka: Koncrpykrop 310pos’s TM
y pa3i po3noBCIOIKeHNX 3aXBOPIOBAHbD.

Hazapuyk LA., Xapki. HaykoBo-npakTu4He 00IPYHTYBAHHS 3aCTOCYBaHHA roMeonarii y JiikyBaHHi XBo-
pux i3 BepTedpo-HeBpoJorivnnMu nopymennsimu. ['yoenko B.I1., Kuis. KomniekcHe JikyBanHst Hecrienuiy-
HOT0 00J110 B HIKHIi YacTHHI CIIMHN HEKOPiHLEBOI0 reHe3sy.

Cnob6oxnsarok H.IT., KuiB. «Cy4yacHuii miaxin y JikyBaHHi iereHepaTHBHHUX 3MiH MONEPEKOBO-KPUKOBOTO
Bifainy xpedTa 3 HecTaliIbHICTIO CETMEHTIB METOA0OM pereHepaTHBHOI MeIUIIUHID).

T'opora E.B., Kuis. KomniiemenTapHa/ajsTepHaTUBHA MEIUIIUHA — MOKJIMBOCTI i MePCNEeKTUBH CHOTO/IeH-
Hsl B 03/10POBJIEHHi Pi3HUX BEPCTB HaceJIeHHsI KPi3b MPHU3MYy HABYAJILHO-METOAUYHOTO 3a0e3MeyeHHsT Maii-
OyTHiX cmemiagicTis.

AobpamoB C.B., TutoB I''l., Cokxonoscekuii C.1., Jlninpo. HaByanbHo-MeTOnMYHE 3a0e3MeYeHHA 310POBOI0O
€1oco0y KUTTH y niaAroroBui MaiidyTHix cneniagictiB. MixkHaponnuii nocsin i cniBnpaus.

Kyxosa JI.IL., Boiitenko A.B., Kuis. Ilorsig Ha 3q0poBuii cnocid xurrtsa. KommiieMeHTapHa MeAMLMHA
Ykpaiuu i cBiry.

[Iporpamoro HaykoBoTrO 3ax01y Oyna nepeadaueHa «1llkoma 370poB’s1» Bijl MPAKTHUKIB — CIEIATICTIB Ta MOJIOIUX
YUEHHUX 1 CTyAEHTIB, MaliCTep-Kiac.

Monepatopamu GyJin:

SlcrpedoB Mukona MuxosiaiioBuu
3eaenok Oxcana BosogumupiBna
IMapaxin AnaroJiii IBanoBuY

urtikoB Tumogiii OJiexcanapoBuy
lyers Bacuas BosionuMmuposuy
Cexpetap : KpaBuenko Anna BiraniiBaa
Micue npoBenennst — Kondepenmiiina 3ana
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Hpo3n H.B., lo6posonbcbka H.A., T'apauk T.I1., Kuis. lep:kaBHa oCBiTHS moJIiTHKA 3 MUTaHb 30POBOIO
Croco0y KUTTSI.

Bbamukin B.b., JloopoBonbcbka H.A., I'apauk T.I1., Toposa E.B., Kuis. CyuacHi migxomam 10 BNpoBasKeHHS
OCBITHBOI MOJITHKH 3a0e3MeYeHHs 310POBOI0 cIOCo0y )KMTTA y IIKoJaxX EBpomneiicbKOro periony i B Ykpaini.

Banmukin B.B., I'apuauk, T.I1., Toposa E.B., fctpe6o M.M., KuiB. CyTHicTb iep:kaBHOI MOJiTHKH 3 MUTAHb
3a0e3meveHHsI 310POBOT0 crocody KuTTs. MeTomo10riuHi 3acaau pe)opMyBaHHSA 310POBOT0 CIIOCOOY JKUTTS.

Cadponosa 10.B., I'apauk T.I1., KpaBuenko A.B., 3enentok O.B., Kuis. CyuacHi cBiToBi mpooiemMu mMoJioni
B enoxy niodasizauii 3a0e3nedeHHs 300poBoro cnocody kutTs. Haax nmoxosaHHA YMHHUKIB PU3UKY 3110-

poB’st moJioni. [IpioputeTHi HanpsiMu 310poB’A30€epirawyoi AisSVILHOCTI WIKIJ CIPUSIHHS 310POB’I0.

Mopo3 O.B., I'apuuk T.II., 3enentok O.B., Cronora E.B., Kuis. HopmaruBHo-npaBoBe 3a0e3ne4eHHs1 aep-
’KaBHOI OCBITHBOI NMOJITHKH L1010 310POBOT0 CNOCO0Y KMTTHA MOJIOI.

Bacucra M.B., I'apuauk T.I1., lony6 B.I1., 3enenrok O.B., Kuis. Liaporepamnis sik cnocié BitHOBJIeHHS 3110-
poB’s. IcTopist po3BUTKY.

3emna H.II., KuiB. «3eneHa njaneray» i BiTHOBJIEHHS 310POB’1l.

Kyxora JLII., Kuis. KomniemenTapua mennuuHa: dioeHeporoingopmaniiiHi METOIUKH AiarHOCTHKH i KO-
pexuii 310poB’s.

[Mapaxin A.L, Kuis. OcTeonaris. HaykoBo-MeToquuHe 00IpYHTYBaHHS MaHyaJIbHOI Tepamii y riarHocTuui
i JiKyBaJBHIN pakTHL Jikaps.

[epouna C.B., Kuis. ®iToTrepanisi y aBTOpCbKOMY 3aCTOCYBaHHI JIikaps y pa3i MeTa00iYHUX MOPYIIEHb.

lansu 4.0., Juinpo. Tidercbka MeaunmHa B 30epeskeHHi 310pOB’sl.

Haropnsik C.M., Oneca. ABTOpchbKi 0a1b3aMu 1JIs1 0310POBJIEHHS.

IMpakTukyu, HAYKOBIli TAK0XK MPEICTABUINA CBOI po3podku y BUIIsiAI «CTEeHI0BUX OHJIAH-T0MOBiAEH»,
siki mpezentyBaiu Moneparopu: Anapilok Jlyk’sin BacuiaboBu4, Bosomun Ouiexcanap Isanosuy, Tpikam
Muxosa BosomumupoBuy, KoBaasoBa Oabra BonogumupiBua, KoBanenko Ouabra €sreniBna, CoxkonoB-
cokuii Cepriii IBanosuy; Cexkperap — llycts Bacuis Botonumuposuy

Hazapuyx 1.A., Xapkis. JlikyBajibHa Aisl 32ac00iB KOMILIEMEHTAPHOI/aIbTEPHATHBHOI (HAPOAHOI i HeTpa-
JMIiHOT) MeTUIIUHYU 3 MO3UIlil KOpeKuii MCHX0eMOUiifHOT0 CTaHy Y XBOPHX i3 BepTeOPOHEBPOJIOTIYHUMU

NOpYyUIEHHSAMH.

Ocurnerxo O./1., Ykpaina—Himeuuuna. HoBi MeToan aiarnocTuku i kopexuii 1J1st gopMyBaHHS NO3UTHBHUX
JKUTTEBMX LIHHOCTEH.

Kpasuenko A.B., Kuis. Ilcuxomnoriuni ocodauBocTi mpodeciiinoro cniikyBanHsi i3 MUHNX TepaneBTiB.

Ckonota E.B., Kuis. Pe3ynbrarn (popMyBajibHOT0 €KCIEPUMEHTY 3 PO3BUTKY ACEPTHBHOCTI y MaWOyTHiX
IOPHCTIB.

Hazapuyk [.A., Xapkis. [lepcnekTuBH 3a/1y4eHHs 3aC00iB KOMILIEMEHTAPHOI/aJIbTEPHATUBHOI (HAPOIHOT
i HeTpaaAuUiiiHOT) METUIIMHM /10 JiKYBAHHSI KOTHITUBHUX MOPYIIEHb.
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ymua T.€., Abpamos C.B., Titos I'.l., baiibakoB B.M., O.1 boiixo, H.B. €stymenko H.B., Anerosa JI.., Cs-
tyH H.O., /Ininpo. OcHOBHI acneKTH BeleHHS JiTeil 3 GpOHXiajJbHOI0 aCTMOIO.

Crenanos €.B., [1aciunuk C B., HixuH. BnimB (pakTopiB HABKOJIHIIHBOTO CePeTOBHINA HA KOHIIEHTPAILil0
(i1aBoHOINIB PyTUHY Y JiKAPCHKiH POCIMHHIA CUPOBHHI.

Jlepunbkwii A.I1., Bennuko B.B., CeniBanceka 1.O., Jlaninceka A.IL., [Tynin T.I., Oneca—JIpBiB. BiuiuB caxapo-
31 HA 0ioCHHTE3 )KUPHUX KUCJIOT Yy NeviHli mypiB, AKi oTpuMyBaJiu 0e3:;KMPOBHii palioH.

3ropanens-Tadauyk FO.B., JIyiibk. MeToquKa NPUPOIHO-TYXOBHOIO JIiIKYBAaHHSI Ta BiIHOBJIEHHSI IiJIiCHOCTI
opranizmy moaquHu O. Tadauyk.

Anamosnd A.B, JlobpoBonbceka H.A., I'apauk T.I1., I'oposa E.B., Illycts B.B. Konuenuisi mxoau cnpusiHHs
310pOB’sl.

Canoxuuk M.C., [lo6posoiabceka H.A., Toposa E.B., Kpasuenko A.B., Ckonora E.B., fctpe6o M.M., Kuis.
CyuacHni Teopii iodanizamii.

€prymenko LII., T'oposa E.B., Slctpe6oB M.M., l'ony0® B.I1., Kuis. Ckaan i kaacudikaunis adikyBanbHux
rpsseii.

bpunxo €., I'apauk T.I1., KuiB. Jlep:kaBHa 0CBiTHSI MOJITHKA 3 MUTAHb 310POBOT0 COCO0Y KUTTSI.

T'onuapos B.B., T'oposa E.B., KpaBuenko A.B., Ckonora E.B., KuiB. YeBinomiaeHicTh sik o1uH 3 HAWBaMKJINBI-
IIMX eJIeMeHTIB 30epekeHHs 3[I0POBOro Cocody KUTTH.

I'opuakosa H.O., llymeiiko O.B., Knumenko O.B., Kuis. Illnsixu nmigsuieHnst epeKTUBHOCTI ONIAHYBAHHA
(¢apmaxoJioriero giTtonpenapariB y MeTHUYHHX By3ax.

3apepmarouu KoHrpec, yyacHUKH 3aciIyXaJjiu:

3BITU I'OJIOBYIOUHUX Ha 3AKJTIOYHOMY III IVIEHAPHOMY 3ACIJJAHHI: y Mexax perjiaMeHTy
aonosineit 10 5 xB.

A Takox BimOynacs Hapaja y4acHUKiB 1 mpaBmiHHa BI'O «Acorianis ¢daxiBiiB 3 HapomHOI 1 HeTpaauIiiHOL
MEIHIMHU YKpaiHW» — OHJIaiH

T'onoByroua: I'apunk Tersina [leTpiBHa

CuiBrosioBu: Auapiwk JIyk’sin BacuasoBuu

Aopamos Cepriii BikropoBuu

JloGpoBoancbka Haranis AnarodiiBHa

Koasbosa Ouibra Bonopumupisaa

Trauyk Jlapuca BacuiaiBHa

Cexpertap: Jlemugosa Onena SIkumiBHa

3aBepmenHsaM KoHrpecy 0yi0 0OroBOpeHHS JOMOBIAEH Ta JUCKYCIi.

3BiTH rOJIOBYIOUMX Ha 3aCiTaHHAX

YxBaneHHs pe3onorii KoHrpecy, sika 3aBepIrye 3BiT.

Bpyuenns ceprudikaris, HOCBiTUCHD

Ypouncrte 3akpurts Konrpecy
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PE30JIIOLIA
Konrpecy i3 MikHAPOIHOI0 YYaCTIO, 32, 1y4EeHHSIM MOJIOAUX YYEHHX, CTYIEHTIB

«CUHTE3 TEOPII I IPAKTUKH Y HABYAJIbHO-METOJJUYHOMY I KJIITHIYHOMY
3ABE3IIEYEHHI 3JOPOBOI'O CIOCOBY KUTTA»

Bia 25 nucronapna 2022 p.

Humi, komu cycmisibCcTBO YKpaiHW MPOXKHUBAE CKIAIHI YacH BIHCHKOBOI arpecii pammcTiB, HayKoBa CITUILHOTA,
JiKapi, MOJIOAI HAyKOBI, CTyA€HTH OMIKyIOThCSI MallOyTHIM HaIlMX MEIIKaHIIB K B YKpaiHi, Tak i 3a MexaMmy,
ODKEHISIMH IIO/I0 BiTHOBJICHHS, IPUMHOXKEHHSI 3I0POB’ S BCIX BIKOBUX I'PYIT HACEJIEHHS 1 0COOIMBO YYaCHUKIB 00-
HoBux fiif, 3axucHuKiB Hamoi Jlepxkasu: «3noposa Poquna — 3noposa Kpainay sik y ¢i3uuHOMY, ICUXONOTHHOMY,
COIliaJIbHO-CKOHOMIYHOMY, EKOJIOTTYHOMY 1 IPOQeCiitHO-TIIOBOMY aCIIeKTi.

Bceykpaincpka rpoMasickKa opraizaniist «Acorianis (axiBIiB HAPOIHOI 1 HETPAAULIITHOT MEAUIIMHY YKpaTHN
(mami — Acomiartist) Ta opranizatopu HaykoBux 3axoniB: MOH Ykpainu, TaBpilicbkuii HaIllOHATBHUN YHIBEPCUTET
im. B.I. Beprancbkoro, HaiioHanbHUM eKoJIOro-HaTypalicTU4HU 1eHTp y4HiBchkoi Monoai MOH Vkpainu, Ha-
[IOHAJTbHA HayKoBa MeIMYHA 0i01i0oTeKa YKpainu, JIbBIBChKUH HalllOHATLHUN MEAMYHUH yHIBepcuTeT iM. JlaHmia
Tanuiekoro,

Knaitnencekuit yaiBepcutert, JIutea, €Bponeiicbkka Menudna Acoriais, benpris,

Bcecsithe ToBapuctBo Mennunoro Lluryn, I[Tekin, Kuraii, Grand Hotel Sava****Zagreb**** Poramika, Cnari-
Ha, CiioBenist, Komnanist «kROI SANITATEM AQUA» Ykpaina—CrnoBeHisi, AKaJieMisi HayK BHIIO1 IIIKOJIH YKpaiHH,
Binninenns ¢yHaaMeHTanbHUX Ipo0iieM MeAULIUHY, JHINPOBCHKUI MEIUYHUI iHCTUTYT TPAIULIIHOI 1 HeTpaIu-
niinoi mequiman, TOB Poii-Canitarem AkBa, Ykpaina—CrnoBeHist, TOB «AkaeMist HaTypajbHOI 1 KOMILIEMEHTAp-
Hoi MeauuuHm», Kuis, TOB «3omnora Husa, canaropiii 3omora Husay, cmt CepriiBka binropon-/IHicTpoBcbKkoro
paiiony Onecbkoi 00NIaCTi MPUIUIMIM OCOOJIMBY yBary NpoQeciiiHOMy HaBYaHHIO, BIIPOBADKEHHIO 0370POBUHX
METO/IB 1 3aC00iB KOMIIJIEMEHTAPHOI/aIbTepHATUBHOI (HapoaHOI 1 HeTpanuiiHoi) MeguuuHu (gami — KM), mo
3HAWIIIO BigoOpakeHHs B TeMaruili KoHrpecy. JJopoOok HayKOBIIIB pi3HUX KYTOYKIB YKpaiHH 1 M>KHApOIHOT Ha-
YKOBOI CIUIBHOTH CBIiTy IMpPEACTaBICHUN y JOMOBIJIX K IUIEHAPHUX 3aCifaHb, MAUCTEP-KIAciB, TaK 1 CTCHIOBUX
JIOTIOBI/ISIX, TUCKYCIfX.

25 nucronana 2022 poky B M. Kuegi 3a agpecoro By.1. JIbBa Tosctoro, 7 i /I:kona Maxkkelina, 33 Bin0yscs
KoHrpec 3 MizKHAPOHOIO YYACTIO, 32Ty4eHHSM MOJIOANX yueHHX, cryrentiB «<CHHTE3 TEOPII I IPAKTH-
KN Y HABYAJIBHO-METOAUYHOMY I KJIITHIYHOMY 3ABE3INEYEHHI 3JOPOBOI'O CIIOCOBY
KUTTS» (nani — Konrpec), y sskomy B3smi ydacth moHan 240 ¢axinie KM, nmepBHHHOT JJAaHKU OXOPOHU 3J10-
POB’4, HAyKOBIIi, BUKJIa/1a4i BUIIUX HABYAJIbHIUX MEAMYHHX 1 MearoriuHuX 3aKiajliB, MPaKTUYHi JIiKapi, ICUXOJIOTH,
peabuTiTONOTH, MOJIOJII BYCHI, CTYACHTH, & TAKOXK HAYKOBIII 1HINIWX BUIIMX HABYAIBHHX 3aKJIAIIB YKpaiHH, OIvK-
HBOTO 1 IaJIbHBOTO 3apyOiAHOKs.

HaykoBmi 1 ¢axiBmi y ramy3i KM Ha HaykoBO-TIpakTHYHHX MaknaHuukax y Kuesi, JIbBoBi, JHimpi, XapKoBi,
3anopixoxi, Ofeci miAroTyBaIM CBOI HaNpallOBaHHs 1 IPEACTABIIIN TX HIITXOM BUKOPUCTAHHS OHJIAMH-TEXHOIOT 1N
(ZOOM-mnardopma). Anpecu MaiiTaHINKIB B YKpaiHi:

KuiB — Byn. JIeBa Toncroro, Oyx. 7, [xona Makkeiina, 33.

JIsBiB — ipocniekT Yepronoi Kamunwu, Oya. 68, 4 Micbka KiliHiKa, 7-i IOBEpX, aynuTOpis Kadenpu.

Huinpo — Byn. Titosa, 6ya. 10, aynutopis.

XapkiB — kadenpa ciMeirinoi menuiuan XMATIO.

3anopixoks — Byl. XKykoBcbkoro, 6yn 64, 1-if kopmyc, TpeTii noBepx, aynutopis 320.

Opneca — Byn. Caxapoa, Oyn. 10, 2-if moBepx, MeMUHUH eHTp SHKO-Memikom.

TOB «3onorta Husa, canaropiit 3omora Husa» cmt CepriiBka binropon- JIHicTpoBckkoro paiiony OnechKoi 00i1.

TOB «AxazneMis HaTypabHOT 1| KOMIDIEMEHTapHOT MEAMIIUHNY, M. KHiB.

MixHapoaHa y4yacTh MpeJCTaBlIeHa MaiilaHYnKaMu Ta ydacHHkaMu 3 Jluteu, Jlatsii, CioBenii, HiMeuunHy,
Benprii, Typeaunnn.

Byno po3missHyTO TOCHUTh 3HAYMMUX ACHEKTIB 1 MpOOIEMHUX MUTaHb MiAroToBku (axisui 3 KM (HiHM), ¢i-
3WYHOI Tepallii, eproreparii — BiJl HABYaJILHUX MPOTpaM, METOJMYHOTO 3a0e3eUeHHS IO TEXHIYHUX 3aC001B, MiXK-
HapOJHOTO IOCBiLy /Ui pisHUX HampsaMmiB KM, 3okpema ¢itorepanii, romeonarii, pedekcoTeparii, aniteparii,
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ripynorepaii, Atopseau, Kuraiicekoi Tpaaumiitaoi i Tidercskoi meaumuan, CY JIDKOK rtepamii, indopmarniiinoi
MEIMIUHY, 010pE30HAHCHUX TEXHOJIOT1H, HYTPIIIONOTii B aCTIEKTI Cy4acCHUX MPOOIeM 30pOB’ sl HAaCEJICHHS Pi3HUX
BIKOBHUX TPyl Ta 30KpeMa MpoOIeMaTuKy, SK BiiganeHnx HachiakiB nepeHecenoi COVID-19 indexkuii, mo yckman-
HWJIOCS Ha T/ BIHCHKOBUX IO, SIKI OXOMMJIM BEPCTBU HACEJICHHs PI3HUX BIKOBHUX TPy, 1 30KpeMa YYaCHHUKIB
0OoIOBHX JIiM.

[IpencrapneHi 0MOBII Ta MPAKTHYHI MaiicTep-KJIacH BU3HAYWIN €(DEKTUBHICTh PI3HUX METOIB O3I0POBIICHHS:
apomarepariii, apT-teparmii, gpiroreparnii, inpopmMariiinoi MmeauIHN, roMeonarii, pedexcoreparii, ripygoTeparii Ta
Aropeenn, Kuraiicekol TpaauiiitHOT MEUIIMHA, CAHATOPHO-KYPOPTHHX 03I0POBYMX METOIIB, 3aCO0IB Yy pa3i pi3HUX
XPOHIYHUX 3aXBOPIOBaHb, 30KpEMa, Ha TJIi IEPEeHECEHOro 3aXBoproBaHHs y pazi COVID-19.

OO0roBopeHi MATAaHH METOIOJIOTIT TEXHIYHOTO 3a0e3neueHHs pizHux Metoaie KM (HiHM) y kommiekcHii, npe-
BEHTHUBHIH Tepamii 1 MeanuHii Ta Qizuuniil peabimiTanii, y TOMy 4HCIi i B TOCTKOBIAHUX CTaHAX, SIKi HOTPeOyIOTh
MOAAJBIIOT0 HAYKOBOTO BHUBYCHHSI, HATIPAIIOBAHHS BITHOBHO-pEa0UTITAlIHHIX 1 JOKA30BUX METOMIB O3I0POBICHHS
Ha TJIi aKTUBHUX BiHCHKOBUX TOJIM, SIKI MPU3BETH O DIMOMHHUX COILIaIbHO-EKOHOMIYHHX, EKOJIOT1UYHUX, (i3nd-
HUX, TICUXOJIOTTYHUX HACIIIKIB MOPYIICHHS 3I0POB’ S PI3HUX BIKOBHUX Py HACEJIECHHS 1 Y4aCHUKIB OOHOBHX M.

3a HagaHUMHU pe3yiIbTaTaMy aKkpeaAnTanii HapdanpHoro nporuecy y BH3 Ykpainn oOroBopeHi uTaHHS SKOCTI K
JIOZIMITIIOMHOT, TaK 1 MiCISITATUIOMHOT OCBITH (haXiBIIiB, METOJIIB KOHTPOJTIO Ta PIBHS CTAHIAPTY 3HAHb.

VY 3B’3Ky 3 IIMM y4acHHKH HayKOBO-IIPaKTHYHOTro KoHrpecy 3 MiXKHapoIHOIO y4acTio, 3aJy4eHHSIM MOJIOANX
yuennx, crynentis «CUHTE3 TEOPII I TIPAKTUKH Y HABUAJIBHO-METOIUYHOMY I KJITHIYHOMY 3A-
BE3INEYEHHI 310POBOI'O CITOCOBY JXUTTS» nponoHyoTs:

1. Hagani akTWBHO Ha HayKOBO-TIPAaKTHYHOMY OOTPYHTOBAHOMY IOCBIiJli 0arathOX KpaiH CBITy BIIPOBaKyBaTH
METOIM KOMIUIeMeHTapHoi/ansrepHaruBHoi Meauuuan (HiIHM) y nepBHHHY JTaHKY OXOPOHH 37I0POB’S, MEIHUIHY
1 Qi3uuHy pealbimiTallifo NUIAXOM MOJATBIIOr0 BKIIOYEHHs y nporpamu BH3 momumioMHoOl Ta micasaMIIOMHOT
OCBiTH YKpaiHu.

2. 3 ypaXyBaHHAM Cy4YacHOTO CTaHy BIICHKOBUX IO Ta THMYACOBUX MEPIOJUYHHUX YCKIAJHEHb PEKOMECHIY-
BaTH ocepenkaM Acomianii ¢axiemi 3 HIHM 3actocoByBatu /i poOOTH OHJIaH-TEXHOJIOTIT 3 METOK aKTUBi3allii
CIIBIIpAIIL.

3. INoindopmyBarn ¢axiBmis MO0 HASBHUX OHJIAMH-KYpCiB, CEMiHapiB, KypciB MiIBUINEHHS KBamidikarii, Me-
TOJMYHUX MOCIOHHUKIB, Y TOMY YHCJII yepe3 calT i ocepeaxu HiIHM.

4. Ha ocHOBI HayKOBO-IIPAaKTHYHHUX MarepiaiiB MOMEpeIHiX HayKOBUX 3aXOJiB BHIIMM HABYAIBHUM 3aKJagaMm
MOH i MO3 VYkpaiuu miarotyBatd iHQOpMAIlidHI JUCTH, METOAMYHI peKOMEHaaIlii 3a TeMaTukow: «O310poByi
HPAKTUKH AT Pi3HUX BIKOBHUX I'PYI HACCICHHS).

5. HaBuanbpHi HampamoBaHHs, MyOIiKamii, IporpaMi, METOIUYHE 3a0€3MICUeHHsT CHCTEMATH3yBaTh Ta 3pOOUTH
iH(pOpMaMio OUIBII JOCTYITHOIO Yepe3 PO3MIIICHHS Ha eIEKTPOHHUX HOCIsX (caiitax) BMH3.

6. Hanmasi akTHBHO PO3IIUPIOBATH MiXKHApoaHe criBpoOITHUIITBO BI'O «Acomianis ¢axiBIliB 3 HAPOIHOT Ta He-
TpaIULIiHHOT MEAUIIMHN YKpaiHW», Kadeap, yCTaHOB Ta BUIINX HABYATIBHUX 3aKJIaiB.

7. 3anyuutn sikoMmora Ounbiie (axieiie 3 HIHM no mommpenHss indopmaiii mo0 Mo3UTHBHOTO BILIUBY METO-
niB HIHM Ha npuHIMIax g0ka30BOi MEAMIIMHY, & TAKOXK MO3UTHBHOTO MI>KHAPOTHOTO JOCBiy, KEPYIOUHCH PEKO-
MeHaanisMu 1 HactaHoBamu BOO3 10 BUCTYMIB y 3acobax MacoBoi iHpopmairii.

8. 3BepHyTHCA 10 HarioHanpHOTO ekosoro-HatypanictuuHoro neHTpy (naxi —HEHL) yuniscskoi mononi MOH
YkpaiHu 3 MPOMO3HUIIi€I0 OpraHizyBaTh pa3oM 3 YAH o0roBopeHHs 3 KepiBHUKaMH perioHanbHuX Bifmiiens HEHIT
HPOEKTY KOHIIEMII 10710 CTBOPEHHS B YKpaiHi Mepexi IICHTPIB MOHITOPUHTY CTaHy 3[0pOB’s AiTel 1 MiATITKIB Ta
X 034OpOBJICHHS.

9. Po3BuBaTH 1 BIpOBaIXKyBaTH HayKOBO-TIpakTHUHE (paxoBe BumanHs «Pitorepamis. Yacomuey» 10 piBHI Mixk-
HApOJHUX HAYKOBO-METPUIHUX CTAHAAPTIB.

OO0roBopeHO Ta MPUIHATO OTHOTOJIOCHO Ha 3aKIIOYHOMY IJICHApHOMY 3acimaHHi KoHrpecy 3 Mi>KHapomHOIO
Y4aCTIO, 3alydeHHAM MOJIOANX ydeHux, cryaentis «CUHTE3 TEOPII I IIPAKTUKH Y HABUAJIBHO-METO-
JUYHOMY I KIITHIYHOMY 3ABE3IEYEHHI 3JJOPOBOTI'O CIIOCOBY XUTTSI» 25 JIUCTOITAJIA 2022 p.

MOJEPATOPH:
3aBimyBayka 3arajibHOBY3IBChKOI KadepH (hi3MIHOTO BUXOBAHHS, CIIOPTY 1 370pOB’ st MromuHK TaBpifichbKoro Ha-
I[IOHAJIFHOTO yHiBepcuTeTy iMeHi B.1. BepHancekoro, TOKTOp MCUXOJIOTIYHIX HayK, onieHT H.A. J106poBoJibcbKka
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Haykosi 3i6paHHA

B.o. I'enepansHoro aupexropa HamionansHoi HaykoBoi MmeaudHoi 6ibmiorekn Ykpainu T.A. Ocranenko
[Ipesuaent €Bponeiicbkoi Mennunoi Acomianii, benbris, nokrop menunan/MJl Koctuiabosna Binuenno
[Ipe3unenT AkaneMii HayK BUIIOI INKOIK YKpaiHH, 1. (pizuko-mareM. H., mpodecop O.I. HakoHeuHuii

Jupexrop HamioHampHOTO €KOJIOr0-HaTypasliCTUYHOTO NEHTPY Y4HiBChKol Mononi MOH VYkpainu, 3acimyxeHuit
MpaIiBHUK OCBITH, TOKTOP MEJaroridyHuX Hayk, npodecop KuiBchkoro HamionansHoro yHiBepcutety im. T. Ille-
yeHka B.B. BepOunnbkuii

IIpesunent BI'O «Acomianis ¢axiBmiB 3 HapoaHOI 1 HETPAIULIHHOT MEAUITMHN YKpaiHW»; mpodecop 3araib-
HOBY3iBChKOI Kadeapu (pi3MIHOr0 BUXOBAHHS, CIIOPTY 1 3M0pOB’s JIoAuHN TaBpifichbKOro HalliOHAJIBHOTO YHiBep-
curtety imeHi B.1. BepHaacpkoro; ronoBHui no3amratHuil criemianict MO3 Ykpainu 3a creriansaicTio «Haponna
Ta HEeTpaAMIiHHA METUIIIHAY»; CKCIIePT KOMicii 3 (piTonpenapariB Ta romeonarnyuux 3aco6is JIEL] MO3 VYkpainu;
akazeMik AkaaeMii HayK BHIIOI IIKOMH, YKpaiHa 1.Mex.H., npodecop T.IL. Fapuuk

3aBigyBauka Kadeapu XoniCTHIHOI MEAMIIMHN Ta peadimiTamii GpakyasTeTy HayK Ipo 310poB’st Kimaineacskoro
yHiBepcuTtety, Knaiinena, JIntea, nokrop meauriman/M/J1, npodecop [aiBa MockeBiniene

Pextop JIHIMPOBCHKOTO MEAMYHOTO IHCTUTYTY TPATUIIHHOT 1 HETPATUIIMHOT MEIUIIUHK, K.MEI.H., JOIECHT
C.B. A6pamos

3aB. kad. peabinitamii i HeTpamuiitaux Metoxis JikyBaHHs JIBH3 «JIpBiBChKMI HallIOHATEHUI MEIUYHUN YHi-
BepcuteT iM. JlaHua [anIbKoroy; TOJOBHHUM MO3aIITATHHN CHIEI[IaiCT AemapTaMeHTy OXOPOHH 310poB’s JIbBiB-
CBhKOi 00J1aCHOT ep KaBHOT aMiHiCTpallii 3a creriansHIcTIO «HapoiHa Ta HeTpaaulliiiHa MeJIUIIMHAY 1. MEJI. H., TIPO-
¢decop JI.B. Anapirok
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IHpopmauia gna asTopis

YMOBH IYBJIIKAIIL CTATEHX Y ’KYPHAJII «®ITOTEPAIIISL, YACOIIUC»

Crarti myOiKyIOTECS YKPaiHCHKOIO Ta aHTMIHCHKOI0 MOoBaMU. CTaTTs Ma€ MICTHUTH:

e ingexc YJIK;

* Ha3BY CTarTi;

* TekcT (cTarts — 10 9 cTop.; orsia, npobiemMHa cTarTs — 1o 12 crop.; kopoTka iHpopmanis — 10 3 crop.). [Turanus
TIpo MmMyOJiKaLiio B XKypHaJli BEJIMKO] 3a 00csiroM iH(popMarllii BUPIIIy€eThCs 1HIUBITyanbHO;

* CIIFICOK IIUTOBAHOI JIiTEpaTypH: 3arajibHa KUTBKICTh — 10 20 mKepe, It oniaiB — 1o 50, mpu mpomy 10 50% i3 HUX
HE paHile 1’ ATUPIYHOT TaBHIHM;

* pestome He MeHmie 1800 3HakiB 3 MpoOiTaMU 3 TOBHUM 3aroJIOBKOM CTaTTi, MPi3BUIIIAMH Ta iHilliaJlaMd aBTOPIB,
KJIFOYOBHMHU ciIoBaMH (BiZ 5 10 10 cITiB Y CIIOBOCIIONYYCHb, 10 PO3KPHBAIOTH 3MICT CTATTi) TBOMA MOBaMH: YKPATHCHKOIO
Ta aHIIIHCHKOIO (TIepeKnan Mae OyTH SKICHUM); KIIFOYOBI CJI0Ba;

* iHopMario po aBTOpa (aBTOPIB).

Tadopwmartis mpo aBropa (aBTOpiB) MOAAETHCS AHTIIIHCHKOIO Ta YKPATHCHKOIO MOBOIO 13 3a3HAYEHHSAM TaKoi iHpopMariii
JUTSI KOOKHOTO CITiBaBTOpA:

— Mpi3BHIIE Ta iM’s HOBHICTIO;

— HAyKOBMH CTYIiHB i BYCHE 3BaHHS, [0Cajaa, Micie poOOTH Ta MOBHA ajpeca (BYJHIs, HOMEp OyIWHKY, MICTO,
o0IacTh, KpaiHa, iHIIEKC);

— e-mail;

—mnuomep ORCID (http://orcid.org/), Scopus-Author ID (Bka3yeThcs 32 HAIBHOCTI iHIEKCOBaHUX MyOiKkatliii B Scopus);

[Ipi3Buima Ta iMeHa peJaKIi€ro He KOPUTYIOTCS, APYKYIOThCS B aBTOPCHKiH penaKiiii.

VY KiHIIi cTaTTi MOJAKOTH AaHi I0A0 KOH(IIIKTY iHTepeciB (HarpuKiIaz, KOHQIIKTY IHTEpeciB HeMae) Ta y4acTi KO)KHOTO
aBTOpa B HAIMCaHHI CTaTTi, a camMe: KOHIEMIIis 1 TU3aiH JoCiiKeHHs; 30ip MaTepiaily; cTaTUCTUYHAa 00poOKa JaHMUX;
HaIMCaHHS TEKCTY; pelaryBaHHS.

V crarTi, Ha3UBaKOYH JIIKaPCHKUI IIpeTiapar, IepeBary HaJaBaTi MbKHaAponHil HeraTeHToBaHii Ha3si (INN), 11 miucatu
3 MaJIoi JIiTepH.

CrarTs Mae MiCTUTH HOB1 HayKOBi JaHi (s ornsmlB) Ta HOBI HayKOBi pesysbTarn (mmst OpI/IFIHaJILHI/IX JIOCITIIDKEHB ).

CTpyKTypa OCHOBHOTO TEKCTy CTaTTi Ma€ BIiJIOBIaTH 3arajJbHONPHUHSITIH CTPYKTYpi IUIA HAyKOBHX CTaTew,
myOmiKarii.

Tak, crarTi, MO0 MICTATh PE3yJbTaTH EKCIIEPUMEHTAIBHUX JOCI/KEHb, 30KpeMa HCepTaliiHUX, CKIaJaloThCs
3 TAKUX PO3MINIB: BCTYH — aKTyalIbHICTh, METa POOOTH, MaTepiaiy Ta METOAN JOCIIDKEHH, Pe3yAbTAaTH JOCITIKCHHS Ta
iX 00TOBOpEHHS, BUCHOBKH.

VY Beryni HEOOXiJHO YITKO COPMYIIOBATH METy POOOTH, SiKa BIJIOBIAE HA MUTAHHS: IO JAOCIIIKYETHCS, B SIKHX
oci0 (xBopux), SKHM MeTomoM. Y po3aim «Matepiaiy Ta METOAM AOCTIIKECHHI», KPIM OCHOBHHUX METOMIB, 33 SKUMHU
TIPOBOJIMIIM JTOCHI/PKEHHS, 000B’SI3KOBO CJIiJl 3a3HAUYUTH Ta ONKMCAaTH METOIU CTaTHCTUYHOI 00poOku. OOroBoprooun
pe3yabTaTy JOCIHiIKeHHS, He TOTpiOHO AyOIItoBaTy AaHi TaOJUIb 1| PUCYHKIB, HEOOX1THO 0OMEKHUTHCS HalBayKJIMBIIIUMHA
BiJIOMOCTSIMH, SIKi aHaJi3yI0ThCSI. B 00TOBOpEHHI HOBI 1 BaXKIIMBI aCIIEKTH CBOET poOOTH HEOOX1THO MOPIBHATH 3 JaHUMHU
IHIIUX JOCHIKEeHb, aBTOPiB, HE TOBTOPIOBATH iH(OpMAIIifo 31 BCTYIy UM pe3yibTaTiB AOCHTiKeHHI. BUCHOBKH cTarTi
MAalOTh PO3KpUBATH IpodIIeMy, sika 00T pyHTOBaHA B METi poOoTH.

Pestome 1o crarti, B SKOMYy IyONIKyIOTBCSI PE3YJBTaTH EKCIePHUMEHTANbHUX JIOCIIKEHb, NOBUHHO MaTH
Ty X CTPYKTYpY, IO i CTATTs, i MICTUTH Ti ) PyOPHKH.

dororpadii, exorpaMn MarTh OyTH BHKOHaHI IpodeciiiHo. MallloHKH BiJCKaHOBaHI 3 PO3AUILHICTIO HE MEHILE
300 dpi i 30epexerHi y popmarax TIFF un JPEG).

INocumanaa Ha mKepena B TEKCTI MOJAIOThCA B KPYIIMX JYXKKaxX i3 3a3HAYEHHSM: IpPI3BHINA aBTOpa — KOMa —
piKk BumaHHS poOOTH — KOMa — CTOPIHKH, 3 SIKUX BigOyBatoThes 3anmo3mdeHHs (Bibikov, 2010, pp. 25-34).

INocunaHHs Ha JEKiTbKa JDKEped OJHOYACHO ITONAEThCs depe3 Kpamky 3 komoro (Bibikov, 2010; Pietrov, 2007,
Ivanov, 2015), cTopiHKH BKa3yrHOThCS 32 HEOOXITHOCTI.

Cnuckn giteparypm ckiangarors jarunuieo (References), odopmienuii 3riqHo 3 MDKHapOAHUM CTaHAAPTOM
6i0miorpadignoro omucy APA (American Psychological Association). Bibmiorpadigi mocumaHHs KUPUITATEIO TIONAI0Th
AHTIIHACHKOI0 MOBOIO (Ha3By OEpyTh 3 aHTIIHMCHKOTO PE3fOMe) i IMO3HAYaroTh MOBY HamucaHHs cTarTi B ayxkax (Ukr)
a0o (Ru). SIkmio B mepriomkepelti HeMae pe3rome, Cllif 3poOuTH kBamidikoBaHUH mepekian abo TpaHCIiTepallilo Ha3BH
JIATUHCBKUMH JliTepaMH. 3 yKpalHChKOT MOBH IPi3BHIIA aBTOMaTHYHO MOXKHA TPAHCIITEPYyBaTH 3TiHO 31 CTaHIApTOM
KMY 2010 (macmopthuii), reorpadiuni Ha3Bu — 3rimHO 31 crapmaproM YKIIIIT 1996 (cmpomienwmii) Ha caiTi
https://www.slovnyk.ua/translit.php. Hanpukinni morpioHo Bkasysatu ¢ posuii inentugikarop crarri DOI, skimo takui
€. Bukopucrani [pkeperna po3TaloBYIOTECS Y CIHCKY 33 a0ETKOIO HE3aJIeKHO BiJl MOBH IEPLIOKEPENa 1 He HyMEepYIOThCHL.

Pemakmis 3anmmae 3a co0OI0 TpaBO 3MIHIOBATH CTHIIB O(GOPMIICHHS CTAaTTi. 3a HEOOXiTHOCTI cTarTs Moxke OyTH
MIOBEPHYTA aBTOPaM ISl IOONIPALIFOBAHHS Ta BiAMOBIACH Ha 3aIUTAHHS.

[epenpyk crareil MOXIIMBUIL JIHIIE 3 TMCHMOBOT 3rOAN PeNaKIii Ta 3 MOCHIAHHSM Ha XypHaJ.
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3acnosnuku scypnany:

Taspiiicbkuii HanioHaIbHUII YHiBepcuTeT

imeni B.I. Bepnancbkoro

JHinpoBcbKUi MeTMYHUI iIHCTUTYT TpaguUiiHol
i HeTpaguuiiiHOT MeqUIMHN

Bceykpaincska rpomaicska opranizanis
«Acouiauis ¢axiBuiB 3 HapoaHOI | HeTpaguUiliHOT
MeJHMUHHU YKpaiHm»

3acHoBanwmii y 6epesni 2002 poxy. BuxoquTs mokBapTaibHO.
XKypnan 3apeectpoBanuii MiHiCTepCTBOM FOCTHILIT

VYkpaian 23 rpynas 2020 poky: CBionTBO 1Mpo JepiKaBHY
peectpaitito IpyKoBaHOTo 3aco0y MacoBoi iHdopmariii

Cepist KB Ne 24626-145661TP

Moea euoannsa:
CTaTTi — YKpaiHChKa, aHMTIHChKa; aHOTAIlIl,
KITIOUOBI CIIOBA — YKpaiHChKa, aHITIIHCHKA.

[epenmnaranii ingexc 06684.
EfeKTpoHHA CTOpiHKa )KyPHAILY —
phytotherapy.vernadskyjournals.in.ua

XKypHai € (haxoBUM HAyKOBO-TIPAKTUYHUM PELEH30BAaHUM
BUJIAHHAM Il MyOJTikaniii OCHOBHHUX Pe3yJbTaTiB
JUCEPTAIIHHIX POOIT y Tamy3i MEUIHUX, (hapMalleBTUIHHX,
010JIOTIYHUX HAyK, Y TOMY YHCIIi: Menu4Ha i ¢izuuna
peabinitaris, eproreparis.

BinmoBiganpHICTh 3a 3MiCT, Z00ip, ZOCTOBIPHICTH HABEACHUX
y HayKOBO-NIPAaKTHYHUX MyOiKallisx xKypHaiy (axris,
CTaTUCTHYHHX JIAHHUX, [IUTAT, IOCHJIaHb HECYTh aBTOPH.
[epenpyk omyOTiKOBaHUX CTaTel MOKIIMBUIL 3a 3TOIU
penaxuii Ta 3 TOCHUJIAHHAM Ha JDKEPEIo.

Knig-2022

PexomennoBaHo 10 npyky Buenoro Panoro [IHipoBCBEKOTO
MEJUYHOTO IHCTUTYTY TPAAUIIHHOI 1 HeTpaauLiiHOT
meauia (IIpotokon Ne 4 Bix 24 nucromaga 2022 poky).

Kypnan Brmoueno no Ieperniky HaykoBHX (haXOBHX BUIAHb
Vkpainu (kareropist «b») 3 610710TIYHIX, MEAUTHUX
Ta (hapMalieBTUYHNX HayK.
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