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GENETIC DOPING: REALITIES, PERSPECTIVES OF APPLICATION
IN SPORTS AND BIOETHICAL ASPECTS

The authors of the article, based on their own research, as well as taking into account the numerical results of other scientists,
set out modern ideas about the use of gene doping in sports. In recent years, significant progress has been made in the use of gene
therapy for the treatment of patients. However, some new substances can be used as gene doping in athletes. This provides greater
physical endurance, the rapid growth of muscle mass, etc. It has been proven that such manipulations of genetic material and/or the
introduction of recombinant proteins may be associated with health risks. In particular, great concern is caused by the potential impact
of these substances on the human cardiovascular system, which can lead to catastrophic consequences, such as myocardial infarction.
New developments by scientists have led to the appearance of tools, which directly affect the key links of success in sports — energy
supply mechanisms and the quality and duration of effective muscle contraction. A potential benefit of genetic modification in sports is
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the elimination or significant reduction of gender discrimination in sports. Although discrimination is likely to be an ongoing ethical
problem, it is interesting that genetic manipulation may be a step toward finding a solution. The main argument in favor of genetic
technology and its potential impact on gender discrimination in sports is that people whose genes are designed for athletic advantage
can compete and be judged solely on athletic performance, thereby making gender a non-factor. Although research is currently limited
and inconclusive, there is a tentative consensus that genetically modified athletes will have some advantage over non-genetically
engineered athletes. In elite sports, this advantage, even if it is very small, can be decisive in close competition. Medical specialists from
the WADA Anti-Doping Commission consider it their duty to warn athletes, coaches, and doctors about the serious danger associated
with taking these substances. Don't let anyone be fooled by frivolous advertising and artificial hype surrounding these doping. They
are deadly. Don 't let anyone be fooled by frivolous advertising and artificial hype surrounding these doping. They are deadly. Don t let
anyone be fooled by frivolous advertising and artificial hype surrounding these doping. They are deadly.

Aim. The purpose of this study is to provide an up-to-date semantic analysis of our own results and literature data on the biomedical
and bioethical aspects of genetic doping and the prospects for its use in sports.

Key words: sports pharmacology, genetic doping, types of gene modifications, pharmacological agents, pharmacological targets,
bioethics.
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TEHETUYHUWIA JOMIHI: PEAJIII, HIEPCIIEKTUBUA 3ACTOCYBAHHS
Y CIIOPTI TA BIOETUYHI ACIIEKTH

Aemopu cmammi Ha NiOCmMaegi 61ACHUX OOCAIOHCEHb, A MAKONC 3 02710V HA YUCTICHHI PE3VIbMAMU IHULUX HAYKOBYIE GUKILANU CYUAC-
Hi YAGNEHHS NPO BUKOPUCIAHHS 2eHeMUYHO20 0oniney y cnopmi. Ocmantimu pokamu 6y10 00CAZHYMO 3HAUHO20 NPOSPECY Y UKOPUC-
manHi 2eHHoi mepanii 0 1iKyéanHs xeopux. OOHAK OesAKi HOBI PEUOBUHI MONCYMb BUKOPUCTNOBYEAMUCH K 2eHHULL OONIHZ Y CHOPMC-
menis. Lle naoae 6inbwioi Gpizuunoi sumpueanocmi, WEUOKO20 3pOCMAaHHsL M 130601 macu mowo. [loeedeno, wo nooioui Maninyiayii
3 2EHeMUYHUM MAmepialom ma/abo 66edenHs peKoMOIHAHMHUX OLIKI6 MOJCYmb OGymu nog si3aui 3 pusukom ous 300poe’s. 3okpema,
8eNuKe 3aHeNOKOEHHS BUKIUKAE NOMEHYIUHUL 8NIUE YUX PEYOBUH HA CEPYEBO-CYOUHHY CUCMEMY THOOUHU, WO MOdXce NPu3eecmi 00
Kamacmpogiunux Hacnioxie, makux sk ingpapkm miokapoa. Hoei pospobxu euenux npuszeenu 0o nossu 3acobis, sKi 6e3nocepeonbo
BNAUBAIOMb HA KAHOUOSL TAHKU YCNIXY V CROPMI — MEXAHI3MU eHep203aDe3neueHHst Ma AKICMb | mpUusanicmys eQeKmueHo20 M ‘8308020
ckopouens. [lomenyitinoro nepegazoro eenemuunoi Moougikayii' y cnopmi € yCyHeHHs Yu 3SHAUHe 3HUNCEHHS TeHOEPHOT OUCKPUMIHaYiT
y cnopmi. Xoua ouckpuminayis, Hauimosipriue, 6yoe noCmiliHo0 emuyHO0 NPobAEMOI0, YIKABO, W0 2EHEMUYHI MAHINYIAYIL MONCYMb
cmamu Kpokom 00 NOWLYKY piuienHs. 10106HUll apeyMeHm HA KOPUCHb 2eHeMUYHUX MEXHON02I ma IXHb020 NOMEHYIIHO20 GNIUBY
Ha OUCKPUMIHAYIIO 30 O3HAKOIO CMAMI Y CROpMi NOAA2AE 8 MOMY, WO J00U, YUi 2eHU CMEOpeHi 018 CHOPMUBHOI nepesazu, MOXCYmb
3MA2amucsi ma OYiHIO8AMUCH JTULLE 3a CROPMUSHUMU PE3VIbMAMaMU, MUM CAMUM poOnsuu renoep ne gpakmopom. Xoua 0ocnioxnceHn s
HUHI 0OMediCeHi ma HenepeKoHUEI, € NONEPeOHill KOHCEHCYC W00 MO20, WO 2eHEMUYHO MOOUPDIKOBAH] CHOPIMCMEHU MAMUMYb NEG-
HY nepesazy nepeo mumu, Xmo He € npoOYKIMoM ceHeMmuUYHUX mexHono2il. B enimnomy cnopmi ysa nepesaza, Hagimv AKWO 60HA Oyice
MAEeHbKA, MOJce MAmu SUPIULATIbHe 3HAUEHHs 8 MICHOMY amazanHi. Daxieyi-meouxu 3 Aumuodonineosoi komicii BAJIA esadicaromo 3a
c8iil 0008 ’5130K nonepeoumu CnopmcmMeHise, mpeHepis, IiKapie npo cepilio3ny HeOe3neKy, N0 s13any 3 NPUUMAHHAM yux pewogut. Hexail

HIKO20 He 0OMAHIOE 1e2KOBANCHA PEKAAMA A WIMYYHULL adCiOMadiC HABKONO Yux 00nineie. Bonu cmepmenvho HebesneyHi.
Mema 0ocnioscenns nonsieae 8 momy, wjob 3poOUMU AKMyaIbHU CEMAHMUYHUT AHATI3 BIACHUX Pe3VIbMAMie ma Oanux 1imepa-
Mypu 3 MeOUKo-0i0102IUHUX M DIOEMUYHUX ACNEKMI6 2eHEMUYHO20 OONIH2Y MA NEPCNEKMUB 1020 BUKOPUCHAHHSL Y CROPNII.
Knruogi cnoea: cnopmusna gpapmaronozis, eeHemudnuil OOnine, munu 2eHHUX Moougixayii, papmaxonoiuni azenmu, gapmaro-

JN02IYHI Miweni, bioemuka.

Relevance. Over the past few years, significant
progress has been made in mapping the human genome. In
this connection, more and more attempts are being made
to use gene therapy in the treatment of patients (Garcia-
Nieto et al., 2019, p. 186). The goal of gene therapy is
to replace defective genes in vivo and/or to stimulate the
long-term endogenous synthesis of a deficient protein
(Cantelmo et al., 2019, pp. 1093-1101). In vitro studies
have shown that factors that enhance the expression
of human recombinant proteins such as insulin (INS),
growth hormone (GH), insulin-like growth factor-1
(IGF-1), and erythropoietin (EPO) may have therapeutic
applications (Burke, 2019, pp. 156-165). Unfortunately,
genetic methods developed for therapeutic purposes are
increasingly being used in competitive sports (Brown,
2019, pp. 258-280). Some new substances (for example,
anti-myostatin antibodies or nystatin blockers) can be used
for gene doping in athletes. The use of these substances
can cause an increase in body weight and muscle mass,
as well as a significant improvement in muscle strength
(Champer et al., 2020, pp. 24377-24383). Although
it has been proven that uncontrolled manipulation of
genetic material and/or the introduction of recombinant
proteins may be associated with health risks, athletes are
increasingly turning to prohibited gene doping (Lea &
Niakan, 2019, pp. 1479-1489). At the same time, anti-
doping research is being conducted in many laboratories
around the world to try to develop and improve new
methods of detecting gene doping in sports (Nieman,
2021, p. 2549).
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Methods and methodology. Research methods —
bibliosemantic, analytical, logical, and generalization
methods. We explored the bibliographic database of
life science and biomedical information MEDLINE,
EMBASE, Medline (PubMed), the Web of Science, and
Cochrane Central to search for English publications
satisfying the keywords of this study. All authors
independently selected articles, evaluated the quality of
the data, presentation, and interpretation correspondence
to the main idea of the study, and constructed the final
list of references.

Scientific novelty. We for the first time carried
out a semantic analysis of modern patent literature
sources, as well as our own results, as a result of which
promising pharmacological targets of various types of
gene modification were identified. Materials on modern
pharmacological agents are also summarized, the use
of which contributes through the regulation of gene
expression to increase the body’s endurance.

Results of semantic analysis and its discussion.
Thanks to the World Anti-Doping Agency (WADA) and
other sports organizations, there is hope for real protection
of athletes from the adverse health consequences of
gene doping, which gives a chance to support the idea
of fair play in sports (Kolliari-Turner et al., 2021,
pp. 2221-2229). Two types of gene modification are
discussed in the literature: somatic therapy and germline
therapy. Modification of somatic genes is associated
with the treatment or alteration of gene cells in adults.
The modifications that occur as a result of this type of
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gene therapy are limited to the individual and cannot
be inherited by any future offspring (Kleiderman et
al., 2019, pp. 508-513). An example of somatic gene
therapy that violates WADA policy is modifying a cell
to make it regularly produce more testosterone than it
would naturally. The second type of gene modification
is more controversial and is known as germline therapy
(Read et al., 2020, p. 100175). The biggest reason for
disagreement is that this type of modification is done
before birth, and all manipulations with germline
therapy become hereditary. The main function of
germline modification is to counteract genetic disorders
or hereditary diseases. For example, if there is a family
history of heart disease, germline therapy can be used to
change the genome of an unborn person. In this way, the
risk of heart complications in later life can be reduced or
even prevented. Somatic gene modification is a process
that can only be used on existing humans. There have
been reports that two substances have been discovered
that can significantly increase muscle strength and
endurance. One of these compounds has demonstrated
the ability to improve physical performance in animals
even in the absence of exercise. It was also possible
to increase endurance in animals by introducing a
modified version of the nuclear cell receptor PPAR-
(PPAR-delta) gene into their genome, which regulates
metabolic processes in cells (Lamas Bervejillo &
Ferreira, 2019, pp. 39-57). Through a lengthy search,
scientists only partially identified a chemical compound
called GW 1516. Mice that received it did not show
any extraordinary abilities without training, but after
starting physical exercises, their strength and endurance
increased much faster than in normal mice after the
same loads. GW 1516 was discovered in the process
of studying the mechanisms of the effect of new
generation antidiabetic drugs on glycogen synthesis and
glucose utilization (earlier the name GW 1516— GSK
516 — may well indicate the connection of the substance
being studied with the action of the enzyme glycogen
synthase kinase — GSK, which plays an important role in
carbohydrate metabolism).

GW 1516 and AICAR rearrange the work of genes in
the human body (Choi et al., 2019, pp. 633-638). Mice
treated with these drugs ran 60-70% longer and farther
than their normal counterparts. These substances affect
the genes of muscle cells, and experiments on animals
have shown that they supposedly significantly increase the
body’s endurance, many times surpassing in their effect
all available “traditional” doping (Saha et al., 2021, pp.
195-204). Scientists are extremely concerned about the fact
that the advertised magical properties of these drugs will
lead to their rapid spread in the sports world. At the same
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time, there were not enough studies on the effects of drugs
on the human body. In particular, great concern is caused
by the potential impact of these substances on the human
cardiovascular system, which can lead to catastrophic
consequences, such as myocardial infarction. Medical
specialists from the VFLA Anti-Doping Commission
consider it their duty to warn athletes, coaches, and
doctors about the serious danger associated with taking
these substances. Don’t let anyone be fooled by frivolous
advertising and artificial hype surrounding these doping.
They are deadly (Lin et al., 2021, pp. 2206-2222).

When AICAR and GW 1516 appeared in the scientific
literature, the media called them “charge pills”. In the
most generalized form, the mechanism of their action is
related to the influence on energy production processes.
In particular, new substances increase the formation and
subsequent oxidation of fats (lipids), which serve as
one of the important sources of energy during physical
exertion, and increase the speed of blood flow, which
ensures the stable transport of lipids to the places of
their metabolism. In addition, both AICAR and GW
1516 are associated with the processes of carbohydrate
metabolism — the main energy substance during
prolonged physical exertion (Belenichev, et al, 2022,
pp. 145-157). It is known that muscle fibers are mainly
divided into 2 types. “Slow”, but type I endurance
fibers require a good supply of oxygen and glucose and
contain many mitochondria. “Fast” fibers of type II “get
tired” quickly, but can work for a long time in anaerobic
conditions, receiving energy due to the breakdown of
glycogen (Plotkin et al, 2021, p. 127). There are fibers
of both types in any muscle, but there are more “slow”
fibers in the muscles of the trunk, which perform mainly
static loads, and “fast” fibers adapted to dynamic loads
in the limbs. The tendency to obesity and type 2 diabetes
is associated with a decrease in the muscles of “slow”
fibers, and scientists from two Californian and one Seoul
university under the leadership of R. Evans, in search
of a way to fight obesity, created a “marathon mouse”
(Trommelen et al., 2019, pp. 185-197).

The biochemical mechanisms of the transformation
of muscle fibers from one type to another under the
influence of training were discovered quite recently
(Adewumi et al., 2019, pp. 147-155). In particular,
the signaling protein PGC-1-a, one of the transcription
cofactors of the B-(or, asitis more often called, y-) receptor
coactivator of the peroxisome proliferation activator,
plays a major role in this transformation (Kytikova et
al., 2020, pp. 1-18). PGC is involved in the process of
proliferation (growth and division) of mitochondria by
activating another protein, PPARS — the receptor for the
peroxisome proliferation activator. The “delta variant”
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was chosen because other isoforms of the same protein
are much less effective in the process of converting
muscle fibers: a- by 10 times, and y by 50 times. To test
how PPAR-6 will affect metabolism, scientists introduced
its modified gene into mouse embryos, connected to the
promoter (part of the gene that gives the command for
its reading) of human actin — a protein that, together with
myosin, ensures muscle contraction (Mirza et al, 2019,
pp- 502-513). Without this, the gene could earn not in
muscle, but in any other tissue. The protein synthesized
in the muscles, which entered the adipose tissue in
the bloodstream, effectively prevented its growth and
accelerated fat burning: after 3 months of being on the
“Atkins diet” (35% fat versus the usual 4%), transgenic
mice gained three times less fat, than usual. In this, the
structure of the muscle tissue has changed so much that
it was visible to the naked eye from the biopsy. Due
to the increase in the concentration of myoglobin, the
transgenic muscles were noticeably redder than the same
muscles of normal mice. The number of types I fibers in
them was much more than usual (for example, in such
a typically mixed fiber composition of the calf muscle,
it was twice as much). The concentration of enzymes
necessary for glucose oxidation and ATP synthesis also
increased significantly (Neupane et al., 2019, pp. 1-10).

In conclusion, the author notes that “...as a result,
without training, on the same genetics, lean and muscular
transgenic mice could run 2/3 (per hour) longer and
almost twice (per kilometer) farther than normal mice
during treadmill training. And this is the result of the
work of just one of the hundreds of genes that are
being studied in the hope of developing treatments for
hereditary diseases ... and that can be used to create
genetically modified athletes”.

All known types of gene doping, starting with the
use of the recombinant erythropoietin gene, which
accelerates the synthesis of erythrocytes and hemoglobin,
and ending with the modification of vascular endothelial
growth factor (VEGF) to accelerate the growth of new
capillaries and arteries and, accordingly, indirectly
(Fujii & Sato, 2020, pp. 156-169). New developments
by scientists led to the appearance of tools that directly
affect the key links of success in sports — energy supply
mechanisms and the quality and duration of effective
muscle contraction.

As of January 1, 2009, both of the above-mentioned
substances were already included in item M 3 “Gene
doping” of the WADA Prohibited List. And although
earlier it was implied that when using gene doping,
injectable forms are used, the two above-mentioned
substances can be used in the form of tablets. What is
GW 1516 and AICAR?
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Analysis of scientific publications on the above-
mentioned new types of gene doping (or, more precisely,
chemical substances) showed that GW 1516, less often
called GW-501516 or GSK-516 (in the Russian-language
literature, sometimes GSK 1516), is an agonist of the
activator of the proliferating peroxisome delta receptor
(Peroxisome proliferator-activated) (Visnji¢ et al.,
2021, p. 1095). Peroxisomes are cellular organelles that
help the body get rid of toxic substances. Peroxisome
proliferator-activating receptors are a family (PPARSs)
of compact protein molecules, which contain about 500
amino acid residues and are located near DNA inside
cell nuclei (Moreno et al., 2021, p. 1030). Proliferators,
that is peroxisome activators act specifically through
PPAR. It is known that in molecular biology, the family
of these receptors, which includes a-, B- (in the USA,
the latter are called y), and o-forms of PPAR, is a
group of nuclear receptors of proteins that function as
transcription factors that regulate gene expression (a
multistep process of conversion genetic information into
a functional product, usually a protein) (Strosznajder et
al., 2020, p. 86-98), in response to binding by appropriate
activators — ligands (Fig. 1).
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Fig. 1. The structure of the PPAR receptor
and its binding to ligands

PPARs are activated by binding to ligands and
then attaching to specific regions of DNA (Tripathi &
Shrivastava, 2019, p. 420). When binding to a specific
ligand, PPAR changes its conformation (structure),
which allows one or more protein activators to be
included. Each of the PPARs controls the activity of a
certain ensemble of genes that control many processes
of intracellular exchange, growth, and apoptosis
(programmed cell death) of some cells, and several
pathological processes, in particular, inflammation and
carcinogenesis (Christofides et al., 2021, p. 154338).
PPARs are important in the regulation of cell
differentiation, transcription (reading of information
embedded in genes), and metabolism of carbohydrates,
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lipids, and proteins in higher organisms. All PPARs
in molecular terms are closely related and associated
with certain DNA structures (nucleotide sequences) of
various genes, which enables PPARs to influence their
transcription and expression (Chengetal., 2019, p. 5055).
The functions of PPARs can vary depending on the way
their ligand is attached to the promoter part of the gene,
as well as on the number of coactivators and corepressors
(substances that contribute to inhibition of function) of
proteins, the presence of which can stimulate the activity
or hinder the functioning of the peroxisome receptor.

When it turned out that PPARs play a much more
multifaceted role in the life of higher organisms, PPAR-
activating agents were in turn called ligands (Korbecki
et al., 2019, pp. 443-458). PPARa is mainly found in
the liver, kidney, myocardium and skeletal muscles, and
adipose tissue, and y- and d-forms of PPAR prevail in
adipose tissue and skin, as well as in vascular endothelium
(Choudhary et al., 2019, pp. 731-739). Since y-receptors
have three subtypes (y1, y2, and y3, expressed in different
tissues, it should be clarified that y1 is present almost
everywhere, but its action is especially noticeable in the
heart, muscle tissue, small intestine, kidneys, pancreas,
and spleen (Gao et al, 2020, p. 105328).PPAR-y2 is
maximally expressed mainly in brown adipose tissue,
and y3 — in macrophages, large intestine, and white
adipose tissue, while searching for a molecular target
for a group of agents called “peroxisomes” to increase
tissue sensitivity to insulin regulation of fat metabolism
(Wagner & Wagner, 2020, p. 1133).

PPARo and PPARY are the molecular targets of many
approved drugs, particularly those based on fibrates and
thiazolidinediones, as noted. For PPARa, such agents
are primarily fibrates (gemfibrozil, ufibrate, bezafibrate,
etc.), widely used in the treatment of cardiovascular
diseases, type 2 diabetes, obesity (Giampietro et al.,
2019, pp. 1051-1066), and secondly, nonsteroidal anti-
inflammatory drugs (NSAIDs), which are especially
often used to relieve pain associated with damage to
muscle and bone-joint structures. For PPARy, which
increases insulin sensitivity, synthetic activators are
primarily thiazolidinediones, and to a lesser extent
fibrate (Decara et al., 2020, p. 730).

In the living organism, one of the most important
ligands for PPARs are free unsaturated fatty acids
with a long chain: linoleic, linolenic, and arachidonic
(mainly for the c-form) and eicosanoids (precursors
and metabolites of prostaglandins and other similar
biologically active ones). For example, PPARy is
activated by the prostaglandin PGJ2, and PPARa by
the inflammatory mediator leukotriene B, (Hung et al.,
2019, pp. 5497-5506).
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PPARs play an important role in the metabolism
of free fatty acids, triacylglycerols, and cholesterol in
the body. Activation of the a-form of PPAR due to a
change in the transcriptional activity of genes involved
in lipoprotein metabolism contributes to a decrease in
the content of atherogenic low-density lipoproteins
(LDL) in blood serum, increases the activity of
cholesterol transport from peripheral tissues to the
liver (Carvalho et al., 2021, p. 805). The experiment
showed that with PPAR deficiency under conditions of
starvation, the concentration of glucose in the blood
decreases by 50% after 24 hours, which indicates
the important role of PPAR in glucose homeostasis.
PPARa also has anti-inflammatory effects. These
properties have been documented mainly in vitro
experiments, as well as in animal experiments (Wang
et al., 2020, p. 2061).

As for the action of substances that enhance the action
of PPARs, it was recently demonstrated that in patients
with type 2 diabetes mellitus, PPARa agonists of the
fibrate structure reduce the risk of myocardial infarction
and reduce the frequency of the need for coronary
revascularization, which indicates the beneficial effects
of these drugs in this categories patients. In model
studies with isolated human cells in the background
of stimulating overexpression of PPARa, it has not yet
been determined whether activation of PPARa leads to
adverse cardiac effects in humans, as noted in the animal
experiment. At the moment, there is also no convincing
scientific evidence that PPARa agonist therapy can
increase the risk of developing chronic heart failure in
humans.

It is known that drugs based on thiazolidinediones,
namely pioglitazone and troglitazone (the latest
generation — rosiglitazone, trade name Avandia) are
among the most modern drugs for the treatment of
type 2 diabetes. They increase the sensitivity of tissues
to insulin, which allows you to control the level of
glucose. Activation of PPARPwith the help of these
drugs, regulates the transcription of insulin-sensitive
genes, which are involved in the control of the synthesis,
transport, and utilization of glucose. In addition, PPARP
ligands based on thiazolidinediones also affect the
regulation of fatty acid metabolism. However, drugs
of this class have some side effects, for example,
hepatotoxicity, especially when the therapeutic dose is
exceeded.

GW 1516, around which so many copies were broken
in such a short period, i3s structurally 2-[2-methyl-1-4-([4-
methyl-2-[4-(trifluoromethyl)phenyl)-1.3-thiazole-5)-yl]
methyl sulfanyl-phenoxy-acetate with a molecular
weight of 453.498 g/mol (Fig. 2).
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GW1516 (GYYa0156)

Fig. 2. Chemical structure of GW 1516

To date, the metabolism, bioavailability, half-life,
excretion routes, teratogenic effects, and therapeutic
doses of GW 1516 have not been described. This
substance was developed jointly by employees of the
Hugo and Salk Institutes in San Diego on behalf of the
pharmaceutical corporation “GlaxoSmithKline” under
the leadership of Professor Ronald Evans. Just one
mention of a pharmaceutical company, which occupies
one of the leading positions in the world in the production
of many vital drugs, indicates that no one was specifically
engaged in the development of doping substances,
and the tasks of the research were purely therapeutic.
The first reports about this substance appeared in the
biochemical scientific literature in 2003. Research
results published only in February 2008, demonstrated
in obese men with prediabetes the possibility of
reverse transformation of metabolic abnormalities by,
most likely, stimulation of free fatty acid oxidation
(Wondmkun, 2020, pp. 3611-3616). GW 1516 activates
adenosine monophosphate-activated protein kinase (an
enzyme involved in energy supply processes) and thus
stimulates the absorption of glucose by skeletal muscle
tissues, as well as the utilization of free fatty acids (Ishii
etal., 2021, p. 0928). Phase II clinical trials are currently
underway for the potential use of GW 1516 to prevent
atherosclerosis and treat dyslipidemias. The results of
the experiments showed the possibility of increasing the
performance by 68% by using GW1516 when running
mice on a treadmill.

Another prohibited type of gene doping is AICA
ribonucleotide or AICAR (aminoimidazole carboxamide
ribonucleotide) — an intermediate (intermediate product)
of inosine monophosphate generation, which acts as an
agonist of AMR-activated protein kinase (AM) (Moon
et al., 2019, pp. 123-130). The substance AICAR
stimulates the absorption of glucose in skeletal muscles
and increases the expression of p38-mitogen-activated
protein kinase types o and B, and also prevents the
process of apoptosis by inhibiting the formation of free
radicals, primarily chemically active atomic oxygen,
inside the cell. It should be noted that a long time ago
theoretical biochemists at the molecular level established
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a connection between the action of AMRK and the
functioning of Na+-K+-ATP-ase (sodium-potassium
pump), which hydrolyzes with the generation of energy
25% of all ATP reserves in the cell, and therefore AMRK
activity is an ultrasensitive sensor of energy-dependent
processes and reflects the processes of energy formation
and, in particular, the lower limit of ATP formation, is
inactivated by increasing the lower limit of the AMP/
ATP ratio (Gunina et al., 2022, pp. 37—-44).

According to the chemical structure, AICAR is a
complex of compounds based on an imidazole ring
with a ribonucleotide, namely 5-amino-imidazole-4-
carboxamide-1-B-D-ribofuranoside (Fig. 3).

OH =N
o _ T
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AlCA ribonucleantide (AICAR)

Fig. 3. Chemical structure of AICAR

In 2008, researchers at the Salk Institute under the
leadership of Professor J. Kim found that AICAR,
depending on the intensity of the load, when used for 4
weeks in experimental mice, significantly increases their
performance on the treadmill in endurance exercises,
apparently, the transformation of fast-twitch muscle
fibers into more energy-efficient, lipid-generating, slow-
twitch muscle fibers. It was shown that this process is
mediated by the inhibition of palmitate-induced cell
death (apoptosis) of endothelial cells by inhibition of
lipid peroxidation in them (Su et al., 2019, pp. 1-13).

In an experiment on human and rat cells, it was
established that AMRK regulates alveolar epithelial
dysfunction stimulated by hypercapnia by CO,
accumulation and, accordingly, improves pulmonary
ventilation. Recent studies, in particular, conducted
on isolated myocardial cells and muscle cells, show
that AMRK also stimulates glucose uptake by these
structures. It follows that effective agonists of AMP-
activated protein kinase can be a point of application
for the stimulation of energy supply mechanisms. As
an activator of AMP-activated protein kinase, AICAR
in an animal experiment increases the content of free
fatty acids in both (fast and slow) types of muscle fibers
due to a change in the levels of adiponectin and leptin
(proteins involved in lipid metabolism) and an increase
in the content of glucose in white muscle fibers (Fig. 4).

In addition, AICAR promotes an increase in the content
of glucose, insulin, and free fatty acids, as well as a decrease
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in lactate in the blood plasma of experimental animals
(Fig. 5). Thelast fact can be very important forunderstanding
the subtle mechanisms of energy supply for physical
exertion and the mechanisms of restorative processes.
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Fig. 4. Effect of AICAR on the activity of AMPK in
white and red muscle fibers (the study was carried
out in 2 groups — the main and control — with
6 animals in each. Changes are significant —
*P<0.01 compared to the control)
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Fig. 5. The effect of AICAR on the plasma content
of glucose, insulin, free fatty acids, and lactate (the
study was carried out in two groups — the main and
control — of 14 animals that were injected subcuta-
neously with AICAR. Changes are significant —
*P <0.05, **P <0.01 vs. control)

It should be noted that such research was conducted
simultaneously in several scientific centers. So, back
in 2005, it was shown that S5-amino-imidazole-4-
carboxamide-1-B-D-ribofuranoside and phenformin
activate AMP-activated protein kinase by inhibiting
sodium transport in lung cells, which is one of the
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ways to maintain fluid balance in tissues (Yue & Lopez,
2020, p. 2346). AICAR is also able to stimulate AMPK
phosphorylation and activate glycolysis by increasing
cellular glucose uptake. In conditions of low glucose
content, an increase in the AMP/ATP ratio stimulates both
processes in astrocytic brain cells. Activation (through a
complex biochemical mechanism of TSC2 and mTOR
modulator synthesis) of these signaling pathways helps
conserve the amount of energy required for protein
synthesis and glycolysis, thereby preventing neuronal
cell apoptosis. The given data convincingly prove that
the activation of AMRK with the help of agonists is
accompanied by pronounced numerous effects on the
part of various organs and systems, which can explain
the multifaceted effect of modulators of the activity of
this enzyme on the functional state of the body.

Practically simultaneously with studies of the
physiological and biochemical activity of AICAR, the
results of experiments also proved that in untrained
mice AICAR, especially in combination with GW
1516, activates about 40% of genes that are activated
during real intense physical exertion. The researchers
concluded that when two agonists are used together,
it may be possible to achieve a training effect without
actual physical exertion (Schiittler et al., 2019, p. 1128).
The results of these studies were published just before
the Beijing Olympics (in August 2008) and indirectly
indicated the possibility of using these substances as
doping to stimulate the performance and endurance of
athletes. In this regard, the leaders of the study urgently
developed and handed over to the IOC and WADA tests
for the detection of AICAR in the urine of athletes.
Such actions of researchers cannot be explained only
by the desire to create a substance prohibited in sports;
rather, the side effect of substances being tested for
the creation of new therapeutic drugs was revealed,
which was expressed in triggering changes in the body,
characteristic of physical exertion, and improving
energy supply processes, especially due to lipids, as well
as increased sensitivity to insulin. Currently, together
with the Medical Commission of the IOC and WADA,
it is developing a system of certification of tests capable
of detecting the presence of metabolites of new gene
doping agents — AICAR and GW 1516 (Huang et al.,
2022, pp. 28767-28778).

The researchers believe that the benefits obtained
with the use of AICAR and GW 1516 are due to the
interaction between the cellular AMRK and PPAR-9
signaling pathways. Genetic analysis data support this
hypothesis that AICAR and GW 1516 alone activate
only a minor subset of genes expressed during exercise.
At the same time, agonists of AMP-activated protein
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kinase (AICAR) and the proliferating peroxisome- and,
according to some data, PPAR (GW 1516) receptor
(GW 1516) can imitate some of the indicative effects’
characteristic of physical exertion. At the same time, the
activation of both pathways (combination of AICAR
and GW 1516 with exercise) leads to the expression
of a significantly larger number of genes that remodel
a large number of metabolic pathways in the body,
including the metabolism of muscle tissue (Domoto et
al., 2020, p. 1388).

Back in 1997, the IOC and sports doctors discussed
the concept of “doping”, and also tried to formulate
where the boundary between the formal and real limits of
reasonableness and validity of the use of those ergogenic
means, which are listed in the WADA Prohibited List,
is constantly expanding, passes. So, the story of the
emergence of new types of doping, now genetic, is far
from new (Simon & Dettweiler, 2019, pp. 497-500).

However, until there is convincing evidence in
clinical trials, what negative effects can be caused by the
use of AICAR and GW 1516, what can be reasonable
doses and side effects of drugs based on these substances,
as well as whether the resulting genetic modifications
can be fixed and reproduced, it is not possible, probably
unequivocally reject the possibility of using drugs
based on AICAR and GW 1516 in sports, especially
higher achievements. On the contrary, in the book of
V. Templeton “Gene & Cell Therapy” (publishing house
“Marcel Dekker”, 2003, 1140 p.) the most important role
of genetic modifications and the use of substances that
modify the body’s response is convincingly proven in
the treatment of many serious diseases, including type 2
diabetes, atherosclerosis, hemophilia, Alzheimer’s
and Parkinson’s diseases. The latest scientific works
on this topic provide data that do not yet prove the
presence of negative effects of AICAR and GW 1516
on the cardiovascular and other body systems; on the
contrary, the authors believe that drugs based on this can
become the “gold standard” for the treatment of diseases
of the heart and blood vessels (Sahin et al., 2019,
pp. 1047-1056).

Conclusion. Thus, it can be concluded that perhaps
the use of genetic activity stimulators opens a new erain
the development of the physical capabilities of athletes
and increases the spectacle of sports competitions,
especially taking into account the fact that the limit of
the human body’s own capabilities has already been
practically reached.

The idea of creating and engineering the embryos
of future athletes seems like a topic for science
fiction or television. Surprisingly, the technology
for this is currently being developed. However, the
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use of this technology would not make much sense
if the benefits did not outweigh the risks of such a
procedure. However, parents may be willing to take
some risks when it comes to modifying their germline
to increase their child’s chances of becoming a star
athlete and eventually finding themselves in a stable
financial position. Parents who adhere to this point
of view should take into account a very important
caveat: genetics as such do not necessarily lead to
athletic success. Other factors, such as ambition, diet,
willpower, practice, and training, are also necessary
to achieve success in sports. In American culture, it
is normal to dream more and wish for the better. In
this cultural mindset, the creation of “super-athletes”
is not far-fetched and is a real reason for people
wanting to use genetic technology in sports.

A very practical and probably more obvious
reason for using genetic technology in sports is to
help with recovery and injury prevention. Miah
suggested that gene therapy could be used to help
athletes recover more efficiently and effectively
from injury. Early experimental studies, although
limited, provided some supporting evidence, and
Cieszczyk et al. agreed that gene therapy would help
in the treatment of sports-related injuries such as
knocks or concussions. The implementation of gene
therapy in this way for sports is more in line with
the original goal of scientific research to prevent and
treat diseases.

A potential benefit of genetic modification in sports
is the elimination or significant reduction of gender
discrimination in sports. Although discrimination is
likely to be an ongoing ethical problem, itis interesting
that genetic manipulation may be a step toward
finding a solution. The main argument in favor of
genetic technology and its potential impact on sex
discrimination in sports is that people whose genes
are designed for athletic advantage can compete and
be judged solely on athletic performance, thereby
making gender a non-factor. Thus, gender will no
longer be a determining factor in sports as genetic
engineering levels the playing field (Wang et al.,
2020, p. 2061).

With the development of so-called gene doping
and cyber technology continuing, we may be facing a
future in which sport (as we know it) exists in its purest
form; that is, when athletes are judged only by their
athletic performance and not by their gender, and
where it becomes impossible to distinguish athletes
based on their physique and gender identity (Lopez
et al., 2020, pp. 801-811). If genetic modification is
allowed as a method of performance enhancement,
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the elite sport will certainly look new with new
challenges (Ma et al., 2020, p. 107502). Although
research is currently limited and inconclusive, there
is a tentative consensus that genetically engineered
athletes will have some advantage over non-
genetically engineered athletes. In elite sports, this
advantage, even if it is very small, can be decisive
in a close contest. Since the physical qualities of
genetically enhanced athletes will not be as necessary
for development, it will be necessary to pay additional

attention to psychological training with an emphasis
on motivation and concentration (Doudna, 2020,
pp- 229-236). Elite sports and competitions could
potentially become more exciting and showcase
more highly developed athletes as a result of this new
technology if allowed. Decision-makers in the field
of sports management are faced with a very difficult
task. There are certain risks and benefits associated
with genetic modification, and those who study ethics
in sports have no shortage of opinions on the subject.
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TEHETUYHWM JOIIHI: PEAJIIL, TEPCIIEKTUBU 3ACTOCYBAHHS
Y CIIOPTI TA BIOETUYHI ACIIEKTH

Aemopu cmammi Ha NIOCMAasi 61ACHUX OOCHIONHCEHb, A MAKONHC BPAXOBYIOUU YUCENbHI Pe3VIbIMamuy THUUX HAYKOBYI8, SUKIAIU
CYHACHI YABNEHHS NPO BUKOPUCAHHS 2EHEMUYHO20 OONiH2Y Yy cnopmi. 3a ocmanti poxu 6Y10 00CASHYMO 3HAUHO20 NPOSPECY Y GUKO-
pucmanHi eenHoi mepanii 0 1ikyearnHs xeopux. OOHAK 0esKi HO8I PeuoBUHU MONCYMb BUKOPUCTNOBYEAMUCH  IKOCTI 2eHHO20 OONIHEY
y cnopmcmenis. Lle naodae Oinvwioi ¢izuunoi eumpusanocmi, wUOKo20 3pOCMAanHA M 230801 macu mowjo. /losedeno, wo noodioHi
MAHINYIAYIl 3 2eHeMUYHUM Mamepiailom ma/abo 6edeHHs. PeKOMOIHAHMHUX OLIKI6 MOXNCYMb OYMu N08 S3aHi 3 PU3UKOM OJisl 300P08 5.
3oxpema, senuxe 3aHeNnOKOEHHA GUKIUKAE NOMEHYITIHUL 6NIIUE YUX PEYOSUH HA CEPYEBO-CYOUHHY CUCIEMY HIOOUHU, WO MOdice npu36e-
cmu 00 kamacmpo@iuHux HACHiOKis, AK iHapkm miokapoa. Hosi po3pobku euenux npusgenu 0o nosasu 3acobis, Axi Oe3nocepeonsbo
BNIUBAIOMb HA KNIOYO8I TAHKYU YCRIXY Y CHOPMI — MeXAHI3MU eHepeo3abesneuents. ma AKiCms [ mpueanicmy ehpekmusHo2o M 1306020
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ckopouenns. [lomenyitinoio nepesazor eenemuunoi Mooughikayii' y cnopmi € YCyHeHHs Yy 3HAUHe 3HUIICEHHS, 2eHOEPHOI OUCKPUMIHAYIT
y cnopmi. Xoua ouckpuminayis, Hauimosipriue, 6yoe nocmiliHo0 emuyHo0 npobaemMor, YiKaso, wo 2eHemudti Maninyaayii Moxcymso
cmamu KpoKom 00 nowiyKy piwienns. 1ono06Hutl apeymenm Ha KOPUCmo 2eHeMUYHUX MEeXHON02ill ma iXHbo20 NOMEHYINIHO20 GNIUEY
Ha OUCKPUMIHAYTIO 3G 03HAKOIO CMAami y cnopmi noisede 8 momy, wo aioou, 4ui 2eHu cmeopeHi 05 CHOpMUBHOL nepesazis, MOJICYmb
3MAamucs ma OYiHI8AMUCH UULe 3a CHOPIMUBHUMU PE3YTbMAMAMU, MUM CaMum pobaauu 2enoep ne gpaxmopom. Xoua 0ocniodicenHs
HUMI 0OMediceni ma HenepeKOHAUGI, ICHYe NONEPeoHill KOHCEHCYC W00 MO20, W0 2eHEeMUYHO MOOUDIKOBAHT CNOPMCMEHU MAMUMYNTb
nesHy nepegazy neped mumu, Xmo He € NPOOYKMOM 2eHeMUYHUX mexHonoeil. B enimnomy cnopmi ysa nepesaza, nagimo Ko 60HA
OyoHce MAeHbKa, MOHCe MAmu BUpiulaibHe 3HAYeHHs 8 MiCHOMY 3MazanHi. Daxisyi-meouxu 3 Anmuoonineosoi komicii BA[A esadrca-
10mb 3a c6ill 0006 'A30K NONEPeOUmU CNOPMCMEHI8, MPeHepis, NiKapie npo cepliosry Hebe3nexy, nog A3amy 3 NPUUMAHHAM YUX PeYOGUH.
Hexail nixo2o ne 0OMaHIO€E 1€2K0BAICHA PEKAAMA MA WIMYHHULL AXHCIOMAadIC HABKONO Yux 0onineis. Bonu cmepmenvho nebesneuni.

Mema oocnidcenna nonazac 6 momy, woo HAOAMU AKMYATbHUN CEMAHMUYHUL AHATI3 6IACHUX Pe3VIbInamie ma OaHux aimepa-
mypu 3 MeouKo-0ion02iunux ma OioemuyHUX ACNEKmie 2eHeMUYHO20 OONIH2Y Ma NePCNeKMuUsam Ho2o GUKOPUCIAHHA Y CHOPMI.

Knrouogi cnosa: cnopmugna papmaxonozis, cenemuyHull OOnine, munu 2eHHux Moougixayii, papmaxonoziuni azenmu, papmaxo-
JN02IYHI MiweHi, bioemuka.
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The authors of the article, based on their own research, as well as taking into account the numerical results of other scientists,
set out modern ideas about the use of gene doping in sports. In recent years, significant progress has been made in the use of gene
therapy for the treatment of patients. However, some new substances can be used as gene doping in athletes. This provides greater
physical endurance, the rapid growth of muscle mass, etc. It has been proven that such manipulations of genetic material and/or the
introduction of recombinant proteins may be associated with health risks. In particular, great concern is caused by the potential impact
of these substances on the human cardiovascular system, which can lead to catastrophic consequences, such as myocardial infarction.
New developments by scientists have led to the appearance of tools, which directly affect the key links of success in sports — energy
supply mechanisms and the quality and duration of effective muscle contraction. A potential benefit of genetic modification in sports is
the elimination or significant reduction of gender discrimination in sports. Although discrimination is likely to be an ongoing ethical
problem, it is interesting that genetic manipulation may be a step toward finding a solution. The main argument in favor of genetic
technology and its potential impact on gender discrimination in sports is that people whose genes are designed for athletic advantage
can compete and be judged solely on athletic performance, thereby making gender a non-factor. Although research is currently limited
and inconclusive, there is a tentative consensus that genetically modified athletes will have some advantage over non-genetically
engineered athletes. In elite sports, this advantage, even if it is very small, can be decisive in close competition. Medical specialists from
the WADA Anti-Doping Commission consider it their duty to warn athletes, coaches, and doctors about the serious danger associated
with taking these substances. Don 't let anyone be fooled by frivolous advertising and artificial hype surrounding these doping. They
are deadly. Don 't let anyone be fooled by frivolous advertising and artificial hype surrounding these doping. They are deadly. Don t let

anyone be fooled by frivolous advertising and artificial hype surrounding these doping. They are deadly.

Aim. The purpose of this study is to provide an up-to-date semantic analysis of our own results and literature data on the biomedical
and bioethical aspects of genetic doping and the prospects for its use in sports.

Key words: sports pharmacology, genetic doping, types of gene modifications, pharmacological agents, pharmacological targets,

bioethics.

Beryn. AkTyanbHicTb. 32 OCTaHHI KibKa POKIB
OyJI0 JOCATHYTO 3Ha4YHOTO MPOTpecy Y BUBYEHHI Kap-
TH TEHOMY JIOOUHH. Y 3B’S3Ky 3 UM BCE YacCTillIe
poOnAThesa cipoOU BUKOPUCTOBYBAaTH TC€HHY TEpario
B JikyBaHHI XBopux (Garcia-Nieto et al, 2019, p. 186).
MerToro TeHHOI Tepamii € 3aMiHa Je(eKTHUX I'eHIB in
vivo Ta/abo CTHMYIIOBaHHS JOBTOCTPOKOBOTO CHIIO-
TeHHOTO cHHTe3y aedinmutHoro Oinka (Cantelmo et
al, 2019, pp. 1093-1101). ¥V oOocrioaxcennsx in vitro
noxazawo, wjo ¢axmopu, AKi TMOKPAIIYIOTh EKCIpe-
CiIf0 PEKOMOIHAHTHUX OUIKIB JIFONWHU, TaKUX SK 1H-
cynis (INS), ropmon pocty (GH), incymniHomonioHMH
¢dakrop pocry-1 (IGF-1) ta epurpomoerun (EPO),
MOXYTh MaTH TepaneBTHYHE 3acTtocyBaHHs (Burke,
2019, pp. 156-165). Ha »xanb, TeHETHYHI METOMM,
po3po0iieHi 3 TepaneBTUYHOK METOK, BCE YacTi-
e BUKOPUCTOBYIOTHCS B 3MarajbHUX BUAAX CIIOPTY
(Brown, 2019, pp. 258-280). [lesiki HOBi peuyOBHHHU
(HampWKIIaa, aHTHTLJIA POTH MIOCTaTHHY a0o HicTa-
THHOB1 OJIOKaTOpU) MOXYTh OyTH BUKOPUCTAHI JJIst
TCHHOTO JOMIHTY y CHOPTCMEHIB. 3aCTOCYBaHHS ITUX
PEUOBUH MOXE CIPUYMHHUTH 301JIBIICHHS Macu Tina
Ta M’S30BOI MacH, a TaKOXX 3HAYHE MOKpAIIaHHS M’s-
30Boi cuin (Champer et al, 2020, pp. 24377-24383).
Xoda JOBENEHO, MO0 HEKOHTPOJBOBaHI MaHIMyJAIil
3 TeHeTHMYHUM MarepiaJioM Ta/ab0 BBEICHHS PEKOM-
OlHAHTHUX OIJIKIB MOKYTh OyTH IOB’s3aHI 3 PH3UKOM
JUTS 3I0POB’ s, CIIOPTCMEHU BCE YACTillle 3BepTaIOThCS
1o 3abopoHeHoro rennoro jgominry (Lea & Niakan,
2019, pp. 1479-1489). Y Toli ke 4ac aHTHIIOMIHTOBI
JOCITIJDKEHHS TTPOBOJATLCSA B 0araThox J1aboparopisix
10 BChOMY CBITY, 1100 cripoOyBaTH po3poOUTH 1 BIIO-
CKOHAJMTH HOBI METOAM BHUSBJICHHS T€HHOTO JOIMIHTY
B criopti (Nieman, 2021, p. 2549).

®diroTtepanis. Yaconuc

MeToau mocaigkeHHsi: 0i0IioceMaHTHYHHUI, aHa-
TMITUYHUH, JOTIYHUM, METOA y3arajibHeHHsA. Mu mo-
cIipKyBaH Oi0miorpadiuny 6a3y TaHUX HayK PO JKUT-
Ts1 Ta 6iomenuuny iHpopmariito MEDLINE, EMBASE,
Medline (PubMed), Web of Science i Cochrane Central,
o0 3HaiiTH myOmikamii aHTIiHCHKOI0 MOBOO, AKi Bif-
MOBIAIOTh KIIFOYOBUM CJIOBAaM ITHOTO TOCIIIKEHHS.
VYci aBTOpU caMOCTIiiHO BiAOMpany CTATTi, OLIHIOBAIH
SIKICTh JTAHWX, BIAMOBIIHICTh BUKIIQAY Ta IHTEpIpeTalii
OCHOBHIH i/1e1 TociKeHHs Ta (POpMyBaIH OCTaTOUHHUN
CIHCOK JTepaTypH.

HaykoBa HoBM3Ha. Hamu Brmepiie mnpoBesieHO ce-
MaHTUYHUHA aHaNi3 CYY4aCHHX IaTCHTHO-JITEepPaTypHUX
JOKEpeN, a TaKoX BJIACHUX JOCTI/KEHb, B pe3yNbTaTi
SIKOTO BHSIBJICHO TICPCIICKTHBHI (PapMaKoJIOTiYHI MillIeHi
pi3HHEX THMIB TeHHOI Moandikamii. Takox y3araabHEHO
Marepiand 3a cyJacHUMH (hapMaKoJOTIYHHMH arcHTa-
MU, 3aCTOCYBaHHS SKHUX CIIPUSE MUITXOM PEryJsilii eKc-
mpecii reHiB MiJBUINYBaTH BUTPUBAIICTH OPraHi3My.

PesyabTarn ceMaHTH4YHOrO aHaJi3y Ta Horo oo0-
roBopeHHs. 3aBIsKH BcecBITHROMY aHTHIOMIHTOBOMY
areHTcTBy (BAZIA) Ta iHIIMM CIIOPTUBHHUM OpraHizalli-
M € HaJlil Ha peaJbHUH 3aXUCT CIIOPTCMEHIB BiJl He-
CHPHUSTIMBUX HACTIJIKIB AJISI 37[0POB’ S TEHHOTO JOMIHTY,
0 JIa€ MAaHC MiATPUMATH 1JIet0 YeCHOI IPH y CHOPTI
(Kolliari-Turner et al, 2021, pp. 2221-2229). V nitepa-
Typi OOTOBOPIOKOTHCS JIBA THUITM TCHHUX MOJH(IKAIIH:
coMaTH4Ha Teparist Ta Teparis 3apoaKoBoi JiHil. Monu-
¢ikaIliss COMaTHYHUX T'eHIB TIOB’A3aHa 3 JIIKYBAaHHIM Y1
3MIiHOIO TEHHUX KJIITHH y gopocnux. Momudikarii, ski
BiJIOYBAIOTHCS B PE3yJIbTaTi I[LOTO THITY T€HHOI Tepartii,
00OMe>KeH1 JIUIIIe iHIUBITyyMOM 1 He MOXKYTh OyTH ycHa-
KOBaHi Oynb-sKkuM MaiOyTHIM moToMcTBoM (Kleiderman
et al, 2019, pp. 508-513). [Ipuxnagom coMaTu4HOI reH-
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HOI Teparii, mo nopymye noiaituky WADA, € momudi-
Kallis KJIITHHH, 1100 3MYCHTH ii PeryisspHO BUPOOIATH
OLIBIIIC TECTOCTEPOHY, HiXK y MPUPOTHOMY CTaHi.
Jpyruit Tan renHol Momugikallii BUKIHKAE OLIbIIe
CymnepedoK i Bimomuit sk Tepartist 3apoakoBoi miHii (Read
et al, 2020, p. 100175). Haii6inpma npuurHa po30ix-
HOCTEH y TOMYy, IO IIe THII MOIUdiKamii 31iHCHIOEThCS
JI0 HApOJKECHHS, 1 BC1 MaHIMYJISALIT 3 Teparmi€ero 3apoKo-
BOI JiHIi CTarOTh crnagkoBUMH. OCHOBHOK (YHKIII€O
MoudiKkaIii 3apoIKOBOI JiHIT € IPOTHIISA TEeHETHYHHUM
HOPYIICHHSAM YH CHAJKOBUM 3axXBOproBaHHsIM. Hampu-
KJIaJ, SIKII0 B CIM’T € icTopis XBOpoOHW cepiisi, MOXKHA
BUKOPHCTOBYBATH TEPailo 3apOAKOBOI JIiHIT I 3MiHH
TeHOMY JIFOAWHH, SKa e He Hapoxuuacs. TakuM YiHHOM
MOXKHA 3HU3UTH 200 HaBIiTh 3aI00IITH PU3HKY CEPLIEBUX
YCKJIaJHEHb Y Mi3HIIIOMY Bili. Moaudikariis coMmaTny-
HUX TCHIB — II¢ MpPOIIeC, AKUI MOXKHA BUKOPUCTOBYBATH
JUIIE HA ICHYIOUUX JIFOASX. 3’SBUINCS TOBIIOMIICHHS,
110 OyJI0 BUSIBIICHO JIBi pEYOBUHH, 3/1aTHI iICTOTHO TTiABH-
[IUTH CHITY Ta BUTPUBANICTh M’s13iB. OTHA 3 IUX CIIOIYK
IPOJCMOHCTPYBala 3[aTHICTh IOKpAIIyBaTH (i3WUHI
MOJKJIMBOCTI TBapHH HaBITh 3a BiZICYTHOCTI TPCHYBaHb.
Tako TiABHUINEHHS BUTPUBAIOCTI y TBapUH BIAIOCSA
MiABHUIIUTH [UITXOM BIPOBAKCHHS B X TEHOM MOIU-
(ikoBaHy BEpCiio IreHa SIIePHOTO KIITHHHOTO PEerenTopa
PPAR-6 (ITTTAP-genbTa), sKHid pEryJIoe MPoIecH MeTa-
6omismy B kiituHax (Lamas Bervejillo & Ferreira, 2019,
pp. 39-57). lllnaxoM TpuBajoOro mimxbopy BuUeHi ileH-
TU(IKyBaJIM XIMIYHY CIOIyKy mif Ha3Boro GW 1516
JIUIIE Y9acTKOBO. Muli, siKi HOro ofepKyBaiH, He Jie-
MOHCTPYBQJIN HISIKUX EKCTPaOpAMHApHHUX 3Ai0HOCTEH
0e3 TpeHyBaHb, TPOTE MicsA MoYaTKy (i3UIHHUX BIPAB iX
CHjia 1 BUTPHBAIICTh 301IbIIyBayacs 3HAYHO IIBUAILIC,
HDK Y 3BUYAIHAX MHIICH IMiCIIS TAKHUX K€ HABAHTa)KEHb.
GW 1516 6yB BusABICHHUII y mpolleci BUBYCHHS MeXa-
HI3MIB BIUTMBY aHTH1a0CTUYHHX MpenapaTiB HOBOTO
MOKOJIIHHS Ha CHHTE3 TIIKOTEHY Ta YTHJII3aIliI0 TIIFOKO-
3u (Oinpm panime Hazea GW 1516— GSK 516— minxom
MO)KE BKa3yBaTH Ha 3B’S130K PCUOBHHU, SIKA BUBYAETHCS,
3 giero ¢depMeHTy KiHasu miikoreHcnHTasu— ['CK, ska
BiZlirpae BaXXJIMBY POJIb Y METa00Ii3Mi ByTJICBOIB).
GW 1516 1 AICAR mnepeOynoByoTh poOOTy TI'eHiB
B oprani3mi sroaunau (Choi et al, 2019, pp. 633-638).
My, oOpoOiieHI IMMH MpernaparaMu, OiraroTh Ha
60-70% noBmie i mani, HiX TXHI 3BUYaliHI TOOPATHUMH.
i peyoBWHH BIUIMBAIOTH HA TEHU M S30BHX KIITHH,
1 TOCITiIM Ha TBApUHAX MTOKA3aJIH, III0 BOHH HIOWTO 3HAY-
HO 301JIbINYOTh BUTPHBAJIICTh OPraHi3My, 6araropasoBo
MIEPEBEPIIYIOYH 32 CBOEIO JIIEF0 BC1 HASBHI «TPaUIiHHI»
nominry (Saha et al, 2021, pp. 195-204). Bueni Bkpaii
cTypOoBaHi TUM (PaKTOM, IO PO3PEKIAMOBAHI MaridHi
BJIACTHBOCTI OUX MPEMapaTiB MPU3BEAYTh IO iX IIBHI-
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KOTO MOIIMPEHHS B CIIOPTUBHOMY cBiTi. [Ipu ipomy He
OyJI0 TIPOBEACHO TOCTATHIX MOCIHIIKEHb MIONO BIUIHBY
IpenapariB Ha OpraHi3M JIOANHH. 30KpeMa, BEITUKE 3a-
HETIOKOEHHS BUKJIMKAE MMOTEHIIHHUHA BIUIMB MUX PEYO-
BUH Ha CEPIEBO-CYJANHHY CHCTEMY JIIOIHHU, 1[0 MOXE
MPHU3BECTH 10 KaracTpo(igyHUX HACHIJKIB, K 1H(pApKT
Miokapaa. dDaxiBii-MeauKH 3 AHTHIOIIHTOBOI KOMi-
cii BOJIA BBakaroTh 3a CBiii 000B’S30K MOMEPEIUTH
CIIOPTCMEHIB, TPEHEPiB, JiKapiB Mpo cepilo3Hy Hebe3-
TIeKy, TOB’s13aHy 3 MpUHAMaHHSAM IUX pedoBWH. Hexaii
HIKOTO He OOMaHIOE JIETKOBAXKHA peKiiaMa Ta LITyYHHH
a)10Ta)k HABKOJIO IMX JIOMIHTiB. BOHM cMepTenbHO He-
6e3meuni (Lin et al, 2021, pp. 2206-2222).

Komnn Bimomocrti po peaosunu AICAR Ta GW 1516
3 SIBUIIMCSL Y HAyKOBiH JiTeparypi, 3aco0u MacoBoi iH-
¢dopmarii Ha3BaIM iX «TaONETKAMH 3apAiaKu». Y camo-
My y3araJbHEHOMY BUIJISA1I MEXaHi3M iXHBOI Jii MOB’s-
3aHWH 13 BIUTMBOM Ha TPOIECH BUPOOJCHHS €HEprii.
30kpeMa, HOBI CyOcCTaHIlii MiABHUINYIOTh YTBOPEHHS Ta
MOJIAJTbIIIe OKUCHEHHS XHUPIB (JTIMIAIB), SKi CIyXaTh OJ-
HUM 13 BaXIMBUX JDKEpENIoM eHeprii npu ¢izudHoMy
HABaHTAXKCHHI, Ta 30UTBIIYIOTh MIBUAKICTH KPOBOTO-
Ky, 1o 3abe3neduye cTabiIbHUI TPaHCHOPT JIMiTIB 10
MicIp X Metabomizmy. Kpim toro, i AICAR, 1 GW 1516
OB’ sA3aHi 3 TpoliecaMu MeTaboJi3My BYTJICBOMIB — TO-
JIOBHOIO CHEPIreTUYHOI CYOCTAHII€I0 TPH TPUBAIOMY
¢iznunomy HaBaHTaxeHHi (Belenichev, et al, 2022,
pp. 145-157). Bigomo, 1110 M’30B1 BOJIOKHA MOISIOTh-
cs1 mepeBaxHo Ha 2 TunH. «[loBiybHI», ajge BUTpUBAIi
BOJIOKHA | THITY BUMararoTs XOpOoIIoro mocTavanHs KUc-
HEM 1 IITIOKO3010 1 MICTATh Oarato MiToxoHapii. «1IBua-
Ki» BOJOKHA Il TUMy MIBHIKO «BTOMITIOIOTBCS, MPOTE
JIOBTO 3/IaTHI MPAIlOBaTH B aHAEPOOHUX yMOBaX, OTPH-
MYIOUYH SHEpriio 3a paxyHoK po3smnaay riikoreny (Plotkin
etal, 2021, p. 127). Y Oyap-axoMy M’5131 € BOJIOKHA 000X
THUIIB, OJTHAK y M 533X Ty/ny0a, IKi BAKOHYIOTb B OCHOB-
HOMY CTaTH4YHI HABAaHTAXCHHS, OUIbIIE «IOBITHHHUX
BOJIOKOH, Y KIHIIIBKAX — «IIBHIKHX», IIPICTOCOBAHUX JIO
JMMHAMIYHUX HaBaHTaXeHb. CXUIIBHICTD 10 O)KUPIHHS Ta
IyKPOBOTO Jia0eTy 2 THITy IMOB’sA3aHa 31 3MCHIICHHIM
y M’si3aX caMe «IMOBUTRHUX» BOJIOKOH, 1 BYEHI 3 JBOX
Kami(OpHINCHKMX Ta OIHOTO CEYIbCHKOTO YHIBEpCHTE-
TiB Tig kepiBHUITBOM P. EBaHca y momykax cmoco0y
0OPOTHOM 3 OXKUPIHHSAM CTBOPHIIN «MHUIITY-MapagoHIIsI»
(Trommelen et al, 2019, pp. 185-197).

BioxiMiyHi MEXaHi3MH MEPETBOPEHHS M’SI30BUX BO-
JIOKOH 3 OAHOTO THUITy HA IHIIWI i BIJIMBOM TPCHY-
BaHb BiJIKPUTI 30BciM HemaBHO (Adewumi et al, 2019,
pp. 147—155). 30kpema, BeJHUKY POJIb Y TAKOMY MIEPETBO-
peHHi Bimirpae curnanbauii 6i1ok PGC-1-0, oguH 3 Ko-
¢dakTopiB TpaHCKpUMIii KoakTuBaropa - (abo, sik yacTi-
IIIe HA3UBAIOTh, Y-) PEIENITOpa aKTHBATOpa Mpodideparii
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nepokcucoM (Kytikova et al, 2020, pp. 1-18). PGC 6epe
y4acTh y mpoiieci npodidepaltii (3pocTaHHs Ta MOILTY)
MITOXOHJIpiH, aKTUBi3ytouH iHImMH 6im0K, PPARS — pe-
LENTOp aKTHBaTopa mpoideparii mepokcucom. «Bapi-
aHT JIeNBTay BHOPAIM TOMY, IO iHIII i30)OpPMH TOTO X
OlKa B mpoIleci IepeTBOPEHHS M’S30BHX BOJIOKOH Ha-
Oararo MeHI edekTuBHi: o- y 10, a y- y 50 pasis. 1106
nepeBipuTH, sk PPAR- BrutnHe Ha 0OMiH pe4oBHH, BUe-
Hi BBEIIM B MUIIIa4i eMOPioHH Horo Monn(hikoBaHUH T'eH,
3’€MHAHUN 3 TPOMOTOPOM (IUTBPHHICIO T€HA, IO A€
KOMAaH/y Ul MOTO 3YUTYBAHHS) JIFOACHKOTO aKTUHY —
OinKa, KM pa3oM 3 MiO3WHOM 3a0e3Ieuye CKOpOYCH-
s M’s3iB (Mirza et al, 2019, pp. 502-513). be3 uwo-
IO TeH MIr OM 3apoOUTH HE B M’S30Bil, a B OyIb-sKiii
iHmii TkaHuHI. CHHTE30BaHUH y M’si3ax OLIOK, SIKHHA
y KPOBOTOIII ITOTPAITUB Y KUPOBY TKAHUHY, E(PEKTUBHO
MEPELIKOKAB 11 3pOCTAHHIO Ta IPHUCKOPIOBAB CIIAIIIO-
BaHHS XUPY: Yyepe3 3 MicAlli nmepeOyBaHHsS Ha «Ji€Ti 3a
Atkincom» (35% >xupy npotu 3Bu4aiHuX 4%), TpaHC-
TeHHI MUIII MTOTOBCTUJIM BTPUYI MEHINIE, HK 3BHYAiHI.
VY 11pbOMy CTPYKTypa M’sI30BOT TKAHHHU BOHH HACTLIBKH
3MIHWJIMCS, 110 3 Oiomcii e 0yJI0 BHIHO HE030pOEHHM
oxoM. Yepe3 30inbIICHHS KOHIEHTpAIii MionIoOiHy
TPaHCTeHHI M’sI3U OYyJIM TIOMITHO YEPBOHINIMMH, HIK
TaKi >k M’sI31 3BHUaiiHuX Mumre. Yucio BosokoH I Ty
B HUX Oyyio Habararo OUIbIIE 3BHYAHOTO (HAPHUKIIA,
y TAKOMY THITOBO 3MIIIIAHOMY 32 CKJIaJIOM BOJIOKOH M’Si-
3a, sIK JUTKOBUH, — y 1Ba pa3u). KoHnenrpanis pepmen-
TiB, HEOOX1/IHI OKUCHEHHS TIIIOKO3H i cuHTe3y ATD, Tex
3Ha4Ho 3pocia (Neupane et al, 2019, pp. 1-10).

Ha 3akiHueHHs aBTOp 3a3Havae, 110 «...B PE3ybTaTi
0e3 TpeHyBaHb, HAa OJHIM T€HETHIll, CTPYHKI Ta M’S30Bi
TPaHCTEHHI MUIII MIPU TPEHYBAaHHI HA TPEAMLTI MOIJIH
6irty Ha 2/3 (Ha roj.) JOBIIE 1 Make BABiUi (Ha KiJlo-
MeTp) i, HiX 3BHYaiiHi | 11e — pe3ynsrar poOoTH BChO-
IO OJIHOTO i3 COTEHb I'eHiB, SIKI BUBYAIOTh Y HaMIil po3-
pOOHUTH METOIH JIIKYBAaHHS CITAJKOBHX 3aXBOPIOBAHb. ..
1 SIKi MO>KHAQ BUKOPHCTOBYBATH JUISI CTBOPEHHSI TCHETHY-
HO MOJM(IKOBAaHUX CIIOPTCMEHIBY.

Bci BimoMi 10 TOro MOMEHTY BHAM T€HHOTO JOTiH-
Ty, TIOYMHAIOUH 3 BUKOPUCTAHHS PEKOMOIHAHTHOTO TEHA
CPUTPOIIOCTUHY, SIKUH MPUCKOPIOE CHHTE3 EPUTPOLIUTIB
1 reMoI00iHY, 1 3aKIHIYIOUN MOAU(]IKAIIEI0 POCTOBOTO
¢axropa ennmorenito cynua (VEGF) s mpuckopeHHs
3pOCTaHHA HOBMX KamiIsIpiB i aprepiil i, BiXMOBimHO,
onocepeakosano (Fujii & Sato, 2020, pp. 156-169).
Hogi po3po0Oku BUeHUX MPU3BEIH JI0 TIOSBYU 3aC00iB, sKi
0e3rmocepeqHhO BIUIMBAIOTH HA KITFOYOBI JIAHKH YCHIXY
y CIIOPTi — MEXaHI3MH eHepro3ade3neyeHHs Ta AKiCTh Ta
TPHUBANICTh €(hEKTHBHOTO M S30BOTO CKOPOUYCHHS.

OO0wu/Bi BUIIe3a3HAYEHI PEUOBHHU CTaHOM Ha | ciu-
Hs 2009 p. Bxe Oynu BHeceHi 10 myHKTY M 3 «[eHHui
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nominry 3adopoHeHoro cnucky WADA. | xoua panirmie
MaJIocs Ha yBasi, IO MPH BUKOPUCTAHHI TEHHOTO JOIIH-
Ty BUKOPHCTOBYIOThCS 1H €KIIilHI (OpMH, JB1 BUIIEHA3-
BaHI PEYOBHHU MOXKYTh BXXHBATHCS Y BUIVISIIII TaOJIETOK.
IIJo e GW 1516 1 AICAR?

AHaJi3 HayKOBUX MyONiKalii MOA0 BUIIE3TaJaHUX
HOBHX BHUJIB T€HHOTO JOMIHTY (a8 TOYHIIIE — XIMIYHUX
cyOcTaHii) nokasas, mo GW 1516, piame 3annit GW-
501516 a6o GSK-516 (y pocilicbKOMOBHIH JiTepaTypi
inoai 'CK 1516), € aroHicTOM akTHBaTOpa MpOoJIidepyro-
4Oro MEpPOKCUCOMHOr0 aenbra-perentopa (Peroxisome
proliferator-activated) (Visnji¢ et al, 2021, p. 1095). I1e-
POKCHCOMH — KJIITHHHI OpraHenu, 3 JOMOMOIOI SKUX
OpraHi3M 1030aBISIETHCS TOKCHYHUX pedoBUH. [lepok-
CHUCOM-TIpOJTi(hepaTop-aKTHUBYIOUI PELENTOPH — 1€ POIH-
Ha (PPARSs) koMIakTHUX O1TKOBHX MOJIEKYJI, III0 MAarOTh
y cBOeMy ckiaii 0m3bpko 500 aMiHOKHCIOTHHX 3aJIHII-
KiB 1 po3tamroBani moonu3y JIHK BcepennHi saep KiiTHH
(Moreno et al, 2021, p. 1030). IIponideparopu, ToOTO
aKTUBATOPH MEPOKCHUCOM Mif0Th came uepe3 PPAR. Bi-
JIOMO, 10 B MOJIEKYJISIpHiH 6i0J10Tii poarHa IUX perer-
TOpIB, IO BKIItoYae o-, B- (y CILIA ocTaHHI Ha3UBAIOTh
v) i 6-dopmu PPAR, € rpynoro saepHuX perentopis 6i-
KiB, SKI (DYHKIIOHYIOTh SIK TPAHCKPHIIIHHI (haKTOpH,
IO PEryIOI0Th EKCIPECito TeHiB (0araTocTyneHeBHiA
MpoIleC NIEPETBOPEHHS reHeTHYHOT iHpopMarii y QyHK-
IIOHAJIBHUH MPOAYKT, 3a3BHUai 0110K) (Strosznajder et
al, 2020, pp. 86-98), y BiANOBIIb 3B’ A3yBaHHS BiAMOBII-
HUMH aKTUBaTOpaMu — Jiiranaamu (puc. 1).

Lipoxygenases,
Cyclo?xiganases

Diet,
adipose tissue

&« Prostaglandins,
| eukotrienes

Puc. 1. Crpykrypa PPAR-penentopa
Ta 3B’sI3yBaHHs ii0ro 3 Jirangamm

PPAR aKTUBYIOTBCS, 3B’SI3yIOUHCH 3 JIIFAHAAMU
1 MOTIM HpUETHYIOThCA 0 crermpivanx ainsHok JJHK
(Tripathi & Shrivastava, 2019, p. 420). IIpu 3B’s3yBaH-
Hi 31 cnenudivaum miranaom PPAR 3MiHIOE CBOO KOH-
¢dopmariito (CTPYKTypy), IO JO3BOJISIE BKIIOYATH OIHUH
abo kinbka aktuBaropiB OinkiB. Koxen i3 PPARs kepye
AKTUBHICTIO TIEBHOTO aHCAMOII0 T'eHiB, SIKi KOHTPOJIO-
I0Th 0arato MpoIeciB BHYTPILIHbOKJIITHHHOTO 00OMi-
HY, 3pOCTaHHS Ta amoITo3 (3amporpamMoBaHa KIITHHHA
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CMEpPTh) JCSIKUX KIITHH, Ta HU3Ka MAaTOJIOTTYHUX TPOIIe-
ciB, 30KpeMa, 3anajeHHs Ta kanmeporenesy (Christofides
etal, 2021, p. 154338). PPAR maroTh BaxkuBe 3HaYCHHS
B perymimii AngepeHniloBaHHS KIITHH, TPAaHCKPHUIILIi
(3uutyBanHi iH(oOpManii, 3aK1ageHOl B reHax), Mmerado-
Ji3Mi BYIVICBOMIB, JiMifiB, OUIKIB Y BHIMX OPraHi3MiB.
Bci PPARs y MonekynsipHOMY IUTaHi TiCHO IIOB’sI3aHi
3 nesHnmu JJHK-cTpykTypamu (HyKJICOTHIHUMH MOCTI-
JIOBHOCTSIMH) Pi3HHX T€HiB, 10 Ja€ MOXnBicTe PPARS
BIUIMBATH HA iXHIO TPaHCKPHIIIiIo Ta ekcrpecito (Cheng
et al, 2019, p. 5055). ®ynkuii PPARs MoxyTh Bapiro-
BaTH 3aJICKHO BiJ CIOCO0y MPUKPIMJICHHS iX Jiranmy
JI0 TIPOMOTOPHOT YaCTUHH T'eHa, a TAKOXK BiJ] KUTBKOCTI
KOAKTHBATOPIB 1 KOpENpecopiB (PEUOBHH, IO CHPHUSIIOTH
MpUTHIYeHHIO (QyHKIIi) OiNKiB, HAsBHICTh SKHX MOXE
CTHMYJIOBAaTH aKTUBHICTH a00 MEPENIKOKATH (YHKITI-
OHYBaHHIO [IEPOKUCOMHOTI0 PelenTopa.

Komm BusiBmiiocs, mo PPARs rpators Habararo Oa-
TaTOTPaHHINy PONb Yy JKATTEMISTIBHOCTI BUIIUX Op-
raHi3MiB, areHTH, sKi akTuByloTh PPAR, Oynmu y cBoro
yepry Haszpaui jirangamu (Korbecki et al, 2019, pp.
443-458). PPAR0 mepeBaxHO MiCTUTBCS B TIEHiHII, HH-
pKax, MiOKaplli Ta CKEJIETHUX M 533X, )KUPOBHX TKaHH-
Hax, a y- Ta d0-popmu PPAR mepeBakaroTh y TKaHMHAX
YKUPOBOI TKAHWHU Ta MIKIPH, a TAKOXK B HAOTENIT CyTHH
(Choudhary et al, 2019, pp. 731-739). Ockinbku y-pe-
IENTOpH MaroTh TpH miaBuau (yl, y2 i y3, sKi ekcrpe-
CYIOTBCS B PI3HUX TKaHUHAX, TO CIIiJ YTOYHHUTH, II0 Y1
MIPUCYTHIA TPAaKTUYHO CKPi3b, ajie 0OCOOJIMBO TOMITHA
Woro st B cepili, M’S30Bili TKaHWUHI, TOHKOMY KHIIIeU-
HUKY, HUpKaX, IiILTYHKOBIH 3211031 Ta cenesinmi (Gao
et al, 2020, p. 105328). PPAR-y2 MakcuMaIbHO eKCIIpe-
CYETHCSI TIEPEBKHO Yy Oypil KUpOBiH TKaHMHI, a Y3 —
y Makpodarax, TOBCTOMY KHIIEYHUKY, OUTIH KHUPOBIiH
TKaHUHI. MMiJ] 9ac MOIIYKY MOJEKYISAPHOI MIIIeHI IS
TpyIH areHTIiB, 3BaHUX «IICPOKCUCOMMIY, JUIS 301IbIIICH-
HS YyTJIMBOCTI TKaHUH JI0 1HCYJIIHY. PETYIIALIEI0 KUPO-
Boro oominy (Wagner & Wagner, 2020, p. 1133).

PPARa Ta PPARY € MonekynspHoto MmimeHHIO Oa-
raThOX JO3BOJICHHWX IIperapaTiB, 30KpeMa, sIK 3a3Ha-
4aJiocsi, Ha OCHOBI (iOpariB Ta Tia3omiqUHIIOHIB. st
PPARo0, B mepmry yepry, TakuMu areHTamu € (idpatu
(remdibpo3mn, ydidpar, 6e3odidpar i T.J.), MHUPOKO
MOIIUPEHI B JIIKYBaHHI CEPICBO-CYIUHHHX 3aXBOPIO-
BaHb, I[yKPOBOTO JiabeTy Ipyroro THITY, OXHPIHHS
(Giampietro et al, 2019, pp. 1051-1066), a no-apyre,
HecTepoimHi npotu3anansHi npenapatu (HII3II), ski
0COOJIMBO YacTO BUKOPUCTOBYIOTHCS ISl 3HATTS OO0JIBO-
BOTO CHHJIPOMY, ITOB’SI32HOTO 3 MOIIKOKEHHSIM M’ 5130-
BHX 1 KICTKOBO-CYII000BHX cTpyKTyp. Jns PPARy, mo
MIJBUINYIOTh YyTIMBICTH JIO 1HCYJIHY, CHHTCTHYHUMH
AKTHUBATOpaMM TaKOX € HacaMIlepe]] Tia3oJiTuHII0HH,
MEHIIIOK Miporo — ¢ibparu (Decara et al, 2020, p.730).

VY KUBOMY Oprafi3amMi OJHHMH 3 HaHWBaKIHBIIIAX
mirasaiB uis PPAR e BiTbHI HeHacHYeHI )KUPHI KHCIIO-
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TH 3 JIOBTMM JIaHIIIOTOM: JIIHOJIEBa, JIIHOJICHOBA ¥ apa-
Xi7I0HOBa (B OCHOBHOMY i C-(DOpMH) 1 €HKO3aHOIIH
(monepeTHUKKA 1 METaOOJIITH MPOCTATIAHWHIB Ta iH.
MOJIOHUX 3a CTPYKTYpOIO Oi0JIOTiYHO akTHBHHX). Ha-
npuknan, PPARy akruByerbes npocrarmanannom PGJ,,
a PPARo — mexmiatropoM 3amanenHs sedorpienom B,
(Hung et al, 2019, pp. 5497-5506).

PPARs BimirpaioTh BaXJIMBY poib y MeTalomizmi
BUTBHUX XMPHUX KHUCJIOT, TPHAIIWINIILIEPONIB Ta XOJe-
CTepoiy B opraHiami. Axtusauis o-popmu PPAR uepes
3MiHy aKTUBHOCTI TPaHCKPUIILi] T'eHiB, 5IKi 6epyTh yIacTh
y MeTaboi3Mi JIINONPOTEiiB, CIPHUSIE 3HIKEHHIO BMICTY
aTeporeHHUX JMonpoTeiniB Hu3bKoi miitbHOCTI (JITTHILL)
Y CHpOBATIIi KPOBi, MiIBUIIYIOTh aKTUBHICTH TPAHCIIOP-
Ty XolleCcTeponly 3 mepu(eprYHUX TKAaHWH JO TEYiHKH
(Carvalho et al, 2021, p. 805). B excriepumenTi mokaza-
HO, 1m0 ripu fedinuti PPAR B ymMoBax roigomyBaHHs KOH-
IIEHTpaIii IITFOKO3X B KPOBi uepe3 24 rofl. 3HIKYEThCS Ha
50%, 110 cBiuUTH Mpo BaxkauBy poib PPAR B romeocra-
31 mmoko3u. PPAR0 MaroTh Takox mpoTusanaibHi edex-
tu. L1i BmacTuBOCTI OyaM JOKYMEHTAIBHO IiITBEPIKEHI,
TOJIOBHAM YHHOM, B €KCIEPHMEHTax in Vitro, a TaKkox
y nociinax Ha TBapuHax (Wang et al, 2020, p. 2061).

o > mo mii pedoBuH, fAKi mijcuIowTh AiF0 PPARS,
TO HENONABHO OyJIO IPOJEMOHCTPOBAHO, IO Y MAIli€HTIB
3 IyKpoBuM niaberom 2 tuiry aronictu PPARa ¢ibpar-
HOI CTPYKTYpH 3MEHIIYIOTh PU3WK BHHUKHEHHS iH(apK-
Ty MiOKap/a Ta 3HIDKYIOTh 9aCTOTy HEOOXiTHOCTI poBe-
JICHHSI KOPOHAPHOI PeBACKYILIPH3ALlil, IO CBITINATH PO
cnpusTINBI eeKTH IMX TpernapaTiB y JaHOI Kareropii.
mani€eHTiB. Y MOIEIBHUX JOCIIIHKEHHIX 13 130JIb0BAHUMU
JIONCHKAMHU KIIITHHAMH Ha (DOHI CTHUMYJISIIIT HaJAMIpHOT
excripecii PPARa 10 choromHi He 3’sICOBaHO, UM MTPHU3BO-
quth aktuBailisi PPARa mo HeOGaxanux edekriB 3 OOKy
cepIs y JIOfIeH, SIK IIe 3a3HaYajiocsl B eKCIIEpPUMEHTI Ha
TBapuHax. Ha maHWii MOMEHT BiJICyTHI TakoX OyIb-sKi
MIEPEKOHITNUBI HAyKOB1 CBIYEHHS TIPO Te, IO Tepallisi aro-
Hicramu PPARq 31aTHA 301TBIIUTH PU3UK PO3BUTKY XPO-
HIYHOI CepIIeBOT HEMOCTATHOCTI Y JIFOMUHH.

Bimomo, 1110 nmpenapary Ha OCHOBI Tia301iIMH/TiOHIB,
a caMe MOoNTiTa30H 1 TPOMTiTa30H (OCTaHHE MOKOIIHHS —
PO3UIIIITAa30H, TOProBa Ha3Ba ABaHlisl) € OHUMH 3 Hald-
CYYaCHIIUX MPenapaTiB sl JIIKyBaHHs IIyKPOBOTO Jia-
Oety 2 Tury. BoHM MiBHUINYIOTh Yy TJIMBICTh TKAHUH IO
THCYITiHY, 1110 JI03BOJIsiE KOHTPOJIOBATH PIBEHb IITFOKO3H.
Axrugariist PPAR[ 3a 1ormoMororo 1iux mnpermaparis pery-
JIIO€ TPAHCKPHUITIIIIO 1HCYAIH-YYTIIMBUX TEHIB, Ki OEpyTh
y4acTh Y KOHTPOJII CHHTE3Y, TPAHCIIOPTY Ta YTHIIi3aIlii
mroko3u. Kpim mporo, sirannn PPARB Ha ocHOBI Tia-
30JIITUH/IIOHIB BILTUBAIOTH TAKOX Ha PETYIAII0 0OMiHY
XHUPHUX KUCTOT. OMHAK, TIpEeTIapaTy HOTO KJIACY MAIOTh
Jiesiki Mo0iuHI e()eKTH, HAITPHUKIIAI, TeIIaTOTOKCHYHICTD,
0COOITMBO TIPH TIEPEBUIIICHHI TEPATICBTUYHOT JI03H.

GW 1516, HaBKOJIO SKOTO 32 TAaKWH KOPOTKUH 1epioj
3JlaMaHa CTUIBKH KOIiH, 32 CTPYKTYpOIO SIBISIE COOOIO
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2-[2-metunl-4-([4-meTun-2-[4-(Tpudnyopomerun)de-
HiN)-1,3-Tia3on-5) -in] mermncynbdanin-penokcu-are-
TaT 3 MOJIEKYJISIpHOIO Macoro 453,498 r/mons (puc. 2).

1518 [GWS0156)

Puc. 2. Ximiuna crpykrypa GW 1516

Ha cporoanimuiii neHp MetabomizMm, 0iomocTyI-
HICTb, MEPI0] HAIIBXKHUTTS, IIUTSIXU SKCKPEIlii, TepaToreH-
Hi edekTu Ta TeparneBTruHi 103U GW 1516 He onmcaHi.
Po3po06i1eHo 1o cyOCTaHIIiio CHIBHO CMiBPOOITHUKAMHU
IucruryriB X’rora Ta Conka B Can-Jliero Ha 3aMOBIICHHS
¢dapmaneBTnunoi kopmoparnii «GlaxoSmithKline» min
KepiBHUNITBOM npodecopa Ponanbsaa Epanca. Bixe ogHa
3rajika mpo (hapMareBTHIHY KOMITaHi0, sSKa 3aiiMace OJJHe
3 JIIJUPYIOYMX MICIb y CBITI 3 BUPOOHHUIITBA OaraTbox
JKUTTEBO HEOOX1THUX MPenapariB, BKa3ye, M0 HIXTO cIie-
[iaJIEHO HE 3aiiMaBCs PO3POOKOI0 OIIIHTOBUX CyOCTaH-
Iil, 1 3aBIaHHs JOCIIIDKCHHS OYyJIH CYTO TepareBTHY-
HuMH. [lepri MOBITOMIICHHS caMe IMPO M0 PEUYOBHHY
3’siBuuMCs y O10XiIMIUHIN HayKoBiit Jitepatypiy 2003 p.
Bono, sK cBigYaTh pe3ylbTaTH IOCHTIIKEHb, OIMyOi-
KOBaHI TUIbKK B JtoToMy 2008 p., IpOoaEeMOHCTPYBaJIO
y CTpaXJalouuxX OKUPIHHAM YOJIOBIKIB 3 mepenmiale-
TOM MOJIUBICTB 3BOPOTHOI TpaHC(opMmarlii MeTaboid-
HUX aHOMAaJiil HUIIXOM, HaliMOBIpHiIlIe, CTUMYJIIOBaH-
HSl OKACHEHHS BUTBHHX >KHUpHHX KucIoT (Wondmkun,
2020, pp. 3611-3616). GW 1516 aktuBye aieHO3MHMO-
HOo(oChar-akTHBOBaHY NPOTETHKIHA3ZY ((DEPMEHT, SIKHA
Oepe y4acTh y mpoiiecax eHepro3ade3neueHHs ) 1 TaKuM
YUHOM CTUMYJIIOE€ IOTNIMHAHHA IVIIOKO3M TKaHUHAMHU
CKEJIETHUX M’SI3iB, a TaKOXX YTHJII3allil0 BUIBHUX JKUP-
Hux kucinotT (Ishii et al, 2021, p. 0928). Hapasi npoBo-
nathest nociipkenHs 1[I ga3u kiiHiYHUX BHNIPOOYBaHb
100 MOXJIHUBOCTI BUkopucTanHa GW 1516 sk 3aci6d
JUIA pOQiIaKTUKKA aTepoCKIepo3y Ta JIKyBaHHS JIUC-
nimigeMiid. Pe3ynbTatu eKCIIEpUMEHTIB [TOKa3ald MOXK-
JIUBICTH MiJBUILEHHS Mpane3naTHOCTI Ha 68% HnuIIxoM
Bukopuctanusa GW 1516 npu Oiry muieit Ha TpeaMisi.

[HmMM, 3a00pOHEHHMM BHIOM TEHHOTO [OIIHTY,
€ AICA ribonucleotide abo AICAR (aminoimidazole
carboxamide ribonucleotide) — inTepmeniar (mpomix-
HUH TPOJYKT) TeHepyBaHHs iHO3MHMOHO(DoCchaTy, SKuii
BHUCTyMae sk aroHict AMP-akTuBoBaHOi mpoTeiHKiHA-
3u (AM) (Moon et al, 2019, pp. 123-130). CyOcTaHuis
AICAR cTUMynIO€ MONIMHAHHS B CKEJIETHUX M’s3aX
IJIFOKO3U Ta 301JIbIIYy€E eKCpecito p38-MiToreH-aKTHBO-
BaHO{ MPOTETHKIHA3M THUIMIB o Ta P, a TakoX 3arodirae
MPOLECY aONTO3y LUIAXOM TajJbMYyBaHHS YTBOPEHHS
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BUTPHUX paJuKaliB, HacaMmIiepel XiMiyHO aKTHBHOTO
aTOMapHOTO KHCHIO, ycepenuHi kiitmHU. Chig 3a3Ha-
YUTH, TI0 JOCUTH JIaBHO 0i0XiMIKAMH-TECOPETHKaMHU Ha
MOJICKYJIIPHOMY PiBHI BCTAHOBJICHO 3B’S30K MIX Ji€I0
AMPK ta ¢ynkmnionyBanasM Na'-K*-AT®-a3u (Ha-
TpiH-KaJlieBHH HAcoC), IO TiIpOJi3ye 3 YTBOPEHHIM
eHeprii 25% Bcix 3amaciB AT® B KIIiTHHI, 1 TOMY aKTHB-
HicTh AMPK € HaguyTnuBUM CEHCOpPOM EHEepro3ayiex-
HUX IIPOIIECiB 1 BimoOpaxae mpouecu yTBOPEHHS eHeprii
1, 30KpeMa, HIDKHBOI MeXi yTBopeHHsI AT®, iHaKTUBY-
€TBbCST 301MBIIEHHSIM HIKHBEOI MEXKI CITIBBIIHOIIEHHS
AM®/AT® (Gunina et al, 2022, pp. 37-44).

3a ximiuHOIO CTpyKTyporo AICAR € komiuiekcom
CIIOJYKH Ha OCHOBI iMiZa30bHOTO Kbl 3 pHOO-
HYKJICOTUJIOM, a caMe S5-aMiHO-iMiJa307-4-kapOoKcua-
Mij-1-B-D-pubodypanosumom (puc. 3).
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AlCA ribonucleotide (AICAR)

Puc. 3. Ximiuna crpykrypa AICAR

VY 2008 p. mocmigauku [HcTuTyTy CosKa Mmij Kepis-
HUITBOM npodecopa k. Kima BusiBiy, mo AICAR,
3aJIe)KHO BiJl IHTEHCHBHOCTI HABaHTAXXCHHSA, IPU BU-
KOPHUCTAaHHI WOTO MPOTATOM 4-X THXKHIB y EKCIIEpH-
MEHTAJIFHUX MUIICH 3HAYHO IIIBUIIYE IXHIO Mpares3-
JMATHICTh Ha TPEOMIJl y BIpaBaxX Ha BHUTPHUBAJICTH,
IUITXOM, MaOyTbh, MMEPETBOPEHHS M’S30BHX BOJIOKOH,
SIK1 TIIBUJKO CKOPOYYIOTHCS, B OUIBII eHeproe(eKTHB-
Hi, JIIIIOTeHEePY0oYi, MOBIIBEHO CKOPOUYIOThCS M’ A30Bi
BOJIOKHA. Byo mokasaHo, 1o e npoiec omocepeaKo-
BaHUI raJbMyBaHHIM ITabMITAT-iHAYKOBAHOI KIIiTHH-
HOi cMepTi (amonTo3y) eHIOoTeNia TbHUX KIITHH ILIS-
XOM IPHUTHIYEHHS TEPEKUCHOTO OKHUCHEHHS JIIidiB
B HUX (Su et al, 2019, pp. 1-13).

B ekcmepuMeHTI Ha KIITHHAX JIONEH Ta OIypiB
BCcTaHOBIIEHO, 0 AMPK peryntoe ctuMmynbsoBaHy npu
rinepkanHii HakonudeHHAM CO, anbBeOJIAPHY EMiTENi-
aJbHy AMCQYHKIIIIO 1, BITIOBIIHO, MOKPAIILYE JIETCHEBY
BEHTHJIAIII0. SIK TOKa3yrOTh HEIaBHi J0CIIKCHHS, 30-
KpeMa, MPOBeJIcH] Ha 130Jb0BaHMX KIIITHHAX MioKapja
Ta M’s130BUX KiiTnHax, AMPK Takox ctumymioe mo-
DIMHAHHS TIIOKO3M LUMHU CTPYKTypamH. 3BIiICH BU-
IIMBae, Mo e(peKTUBHI aroHicth AMP-akTHBOBaHOI
MpOTe{HKIHA3H MOXYTh OYTH TOYKOIO 3aCTOCYBaHHS
IUT CTUMYJISLIT MEXaHi3MiB eHepro3adesmnedeHHs. Sk
aktuBarop AMP-akruBoBaHoi nmporein-kinasu, AICAR
B CKCIIEPUMEHTI Ha TBapHWH 301JbIIYE BMICT BIJIbHHX
JKUPHHUX KHUCJIOT B 000X (IIBHIKHX Ta MOBUILHUX) TH-
max M’sS30BUX BOJIOKOH Yepe3 3MiHY PiBHIB aJIHITOHEK-
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THUHY Ta JenTuHy (OinKiB, siKi OepyTh y4acTh y JiMif-
HOMY OOMiH1) Ta MiABUIIEHHS BMICTYy TJIFOKO3H B O17THX
M’SI30BUX BOJIOKHaX (puc. 4).

Kpim Toro, AICAR cnpusie 30i7IbIICHHIO BMICTY
DJTIOKO3H, 1HCYIIiHY, BUTBHUX >KUPHHUX KHCIOT, a TaKOX
3HI)KEHHIO JIAKTaTy B IJIa3Mi KPOBi €KCHEPHMEHTAJIb-
HUX TBapuH (puc. 5). OcranHill pakt Moke OyTH Tyxe
Ba)XJIMBHUM JUIS PO3YMIHHSI TOHKHX MEXaHI3MIB €HEpro-
3a0e3mnedeHHs (i3NYHOTO HABaHTAXKEHHS Ta MEXaHI3MiB
BiTHOBJTIOBAJIBHUX MTPOIIECIB.

= 61 6 1 *
£ 8 41 4-
< 5 - _—
x E
o= 2- 2-
=0
< E

2

0 0

Red Muscle White Muscle

Puc. 4. BniuB AICAR Ha aktuBHicth AMPK
y 0lIMX Ta YepBOHUX M’S30BHX BOJOKHAX
(Jocaixzenns mpoBeaeHo y 2 rpynax — 0CHOBHUIA
Ta KOHTPOJILHIN — 3 6 TBAapHUH y KOXKHiil. 3MiHN
npoctoBipHi —*P< 0,01 nopiBHsIHO 3 KOHTPOJIEM)

1
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Puc. 5. Bnane AICAR Ha BMicT y ni1a3Mmi IJ1l0ko3m,
IHCYJIiHY, BITBHUX KMPHHX KHCJIOT Ta JAKTATY
(JocaigskeHHs1 MPOBeAeHO Yy ABOX I'PyNax — OCHOBHil
Ta KOHTPOJbHI — 3 14 TBapun, sxum AICAR
BBOJUBCH MimKipHo. 3MiHu 10CTOBIpHi —

*P < 0,05,**P<0,01 npoTH KOHTPOJII0)

Cnipg 3a3HaunMTH, TaKi JOCTIIKEHHS BEIMCS OJHO-

YacHO y KiIbKOX HayKoBUX LieHTpax. Tak, mie B 2005 p.
OyJI0 TMOKa3aHO, M0 S-aMiHO-iMiga30J-4-KapOoKcHa-
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Miz-1-B-D-pubodypanosun i deHPOpMiH aKTHBYIOTH
AMP-akTHBOBaHYy NPOTETHKIHA3Y MIISIXOM HPUTHIYCHHS
TPAHCIIOPTY HATPiI0 B KIITHHAX JIETE€HB, 1[0 € OJHHUM i3
NULIXIB MIATPUMKH OalaHcy piguHU y TKaHuHaxX (Yue
& Lopez, 2020, p. 2346). AICAR 3natHuil Takox CTH-
mymoBatu ocopmmroBanas AMPK Tta akrtuByBatn
[JTIKOJII3 TUISIXOM 301UIBIICHHS TOTIIMHAHHSA TIIOKO3H
y KJIITHHaX. B yMOBaX HH3BKOTO BMICTY TIIFOKO3H 3017~
mieHHs criBBigHOIEeHHS AM®/AT® cTumymnioe o0uiBa
MPOIIECH B aCTPOIMTAPHUX KIITHHAX MO3KYy. AKTHBa-
mis (depe3 ckIamHUM O10XIMIYHMN MEXaHi3M CHHTE3Y
moxystopa TSC2 i mTOR) nux cuTHANBPHUX NULIXIB
JIOTIOMAarae 3aollaiiTH KiJbKICTh €Heprii, HeoOXimHoi
JUTSL CHHTE3Y OLIKa Ta DIIIKOII3Y, 1 THM CaMUM 3aro0irTa
aronTo3y HEPBOBUX KITWH. HaBenewi nmaHi mepexoH-
JIMBO JOBOAATH, o akTuBaris AMPK 3a momomororo
arOHICTIB CYNPOBOIIKYETHCSI BUPAKEHUMH YUCIICHHUMH
eekTaMu 3 OOKy pI3HUX OpraHiB i CHCTEM, IO MOXKE
MIOSICHIOBAaTH 0araTOCTOPOHHIN BIUIMB MOIYJSTOPIB aK-
TUBHOCTI 11bOTO (epMEeHTY Ha (YHKUIOHAJIbHUI CTaH
OpraHi3my.

[MpakTHYHO OJHOYACHO 3 JOCITIMHKEHHAMH (i3iono-
riunoi ta OioximiuHOi aktuBHOCTI AICAR pesynbra-
TaMU €KCIIEPUMEHTIB OyJI0 TaKoX JOBEIEHO, IO y He-
tpenoBanux Mmumeil AICAR, ocobOmuBo y moeaHaHHi
3 GW 1516, aktuBye 6nu3pko 40% reHiB, sKi BKIHOYA-
IOThCS TIPH pEANbHUX IHTEHCHBHUX (i3MYHMX HaBaH-
TaxeHHsAX. JIOCIIIHUKY AIAIUTM 10 BUCHOBKY, IO MPH
CIUIBHOMY 3aCTOCYBaHHI JIBOX AaroHiCTiB, MOXIIHUBO,
BIACTBCS IOCSTTH €(PEKTy TPpEeHYBaHHS 0e3 (paKTHIHUX
¢iznunmnx HaBaHTaxeHb (Schiittler et al, 2019, p. 1128).
Pesymeratu 1MX qOCHTIKEHb OyiH OMyOIiKOBaHI SIKpa3
HanepenonHi [Texincpkoi Onimmianu (y ceprai 2008 p.)
1 M001YHO BKa3yBaJHl Ha MOXKJIUBICTH BUKOPUCTAHHS LUX
PEUYOBHH SIK JIOMIHT JUIS CTUMYJISIIIIT Tpare3aTHoCTI Ta
BUTPHUBAJIOCTI CIIOPTCMEHIB. Y 3B’SI3KY 3 UM KEpPiBHU-
KH JTOCHIJDKEHHSI TEPMIHOBO PO3pOOMIIM Ta Tepenaiu
y posnopsmkeHHss MOK ta WADA Ttectu nnsi BUSB-
nenast AICAR y ceui ciopremeniB. Taki mii gociigHu-
KiB HISIK HE MOXYTh OYTH IOSCHEHI Jinie OakaHHIM
CTBOPUTH 3a00pPOHEHY Y CIIOPTi CyOCTaHIIiIO; IIBUIIE
OyJ10 BUSBIICHO MOOIYHY JIif0 PEYOBHUH, IO TECTYIOTHCS
JUTSL CTBOPEHHSI HOBHX TEPAIeBTUYHUX IMPENaparis, 10
BUPA3WIOCS B TPUTCPHHUX 3MiHAX B OpraHi3Mi, Biac-
TUBUX (I3MYHOMY HABaHTAXCHHIO, Ta IOKPALIYIOTh
MPOIIECH EHEePro3ade3reueHHs, 0COOIMBO 3a PaxyHOK
JIMITiB, @ TAKOX IMiIBUIICHHS YyTIMBOCTI JIO 1HCYITiHY.
B mauwii yac coinbHO 3 Memuunoro komicicro MOK Tta
WADA po3pobmsie cucremy ceptudikallii TecTiB, 3/1aT-
HUX BJIOBHTHU IPUCYTHICTh META0ONITIB HOBHX T€HHUX
nomiariB — AICAR ta GW 1516 (Huang et al, 2022,
pp. 28767-28778).
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JocnigHuku BBaXarOTh, IO IEpPEeBard, OTPUMaHi
npu BuxopuctanHi AICAR ta GW 1516, o6ymoBieHi
B3aeMoxicro Mix ximituHHrMu AMPK ta PPAR-O cur-
HAJIPHUMU IDIIXaMU. [laHi TEHEeTHYHOTO aHaNi3y Mif-
TBEPPKYIOTh 110 TrinmoTesy moxo Toro, mo AICAR Ta
GW 1516 okpeMo aKTHBYIOTh JIMIIIC HE3HAYHY MIATPYIY
TEHiB, III0 EKCIIPECYIOTHCS IPH (Hi3NIHOMY HAaBaHTAXKEH-
Hi. [Ipu oMy okpemo aronictu Ta AMP-akTrBOBaHOT
nporeinkinazu (AICAR), i npomidepyrouoro nepokcu-
COMHOTO-, a 3a JCIKHMH IaHUMH, i -perentopa PPAR
(GW 1516), MoxxyTh iMITyBaTH JIesiKi TOKa30Bi e(heKTH,
BIAacTHBI (Pi3MYHOMY HaBaHTa)KEHHIO. Y TOM e yac ak-
THBalisg 00ox muisxie (komoOinamis AICAR i GW 1516
3 (pi3UYHIM HaBaHTa)XEHHSIM) MPU3BOIHUTH JO EKCIIpe-
cii 3HaYHO OLIBIIOI KiJILKOCTI TeHIB, SKi PEMOJIEIIOITh
BEJIMKY KiJIbKICTh METa0ONIUHUX IUISAXIB B OpraHi3mi,
y ToMy 4Hcii MeTabomi3M M’si30Boi TKaHMHH (Domoto
et al, 2020, p. 1388).

lle B 1997 pori MOK i3 ciopTHBHUMHU JTiKapsSMH
OOTOBOPIOBAITUCS TIOHATTS «JIOIMIHT», 8 TaKOX HaMa-
ramucs cOpMYIIOBATH, A€ XK MPOXOAUTh KOPIAOH MK
(OpMaNTBEHUMH Ta CIIPaBKHIMH MEKaMH PO3YMHOCTI Ta
OOTPYHTOBAHOCTI 3aCTOCYBAaHHS THUX E€PrOr€HHHX 3aCO-
0iB, sIKI HABOAATHCA y 3abopoHeHOMY criucky WADA,
II0 MOCTiHO po3muproeThesa. OTXKe, ICTOpis 3 HOSBOIO
HOBHX BHJIIB JIOMIHTY, HUHI BXXE€ TCHHOTO, NAJEKO HE
HoBa (Simon & Dettweiler, 2019, pp. 497-500).

OpHaK TOKH B KJIIHIYHMX BUIPOOYBaHHSX HE OT-
PUMAaHO MEePEKOHINBUX JOKA3iB, 10 SKHX HETaTHBHUX
eektiB Moxke npu3BoauTH BUkopuctanHs AICAR Tta
GW 1516, sxi MOXyTh OyTH po3yMHi 103U Ta HOOi4HI
e(eKkTH MpenapariB Ha OCHOBI IIUX CyOCTaHIIi#, a Ta-
KOXX 9M MOXKYTh OTPHMaHI TeHeTH4YHi Mogudikarii 3a-
KPIIJIIOBATUCS Ta BiITBOPIOBATUCS, HE MOYKHA, UMOBIp-
HO, OJTHO3HAYHO BiJIKUJATH MOXJIUBICTh BUKOPUCTAHHS
npenapatiB Ha ocHOBI AICAR ta GW 1516 y cnop-
Ti, 0COOJIMBO BUNIMX JAOCATHEHb. HaBmaku, y KHU3I
B.Templeton «Gene & Cell Therapy» (BUIaBHUIITBO
«Marcel Dekker», 2003, 1140 p.) mepekoHINBO JTOBO-
JUTHCSl HAWBAXKJIUBIIIA POJIb TCHETHYHUX MOIUIKAIIIi
Ta BUKOPUCTaHHA CyOCTaHIiH, 10 MOAU(DiKyOTh Blac-
HY BIAMOBIJIb OpTaHi3My, IPH JiKyBaHHI 0araTbOX Ba-
KHX 3aXBOPIOBaHb, 30KpeMa IIyKpOBOTO iadeTy 2 TUITy,
aTepockiieposy, remodimii, XxBopoOax Aublreime-
pa Tta [lapkiHcoHa. B ocTaHHIX HayKOBHX Mpalsix Ha
[0 TeMy HaBOIATHCS JaHi, SKi MOKH IO HE JTOBOASTH
NpUCYTHICTh HeraTuBHUX edekTiB BIumBy AICAR Ta
GW 1516 Ha ceplieBO-CyAMHHY Ta IHIII CHCTEMHU Op-
raHi3My; HaBIIAKW, aBTOPU BBAXKAIOTh, 1[0 IIpEHaparTu
Ha I[iil OCHOBI MOXYTh CTAaTH “ 30JI0TUM CTaHIAPTOM”
JiKyBaHHS 3aXBOPIOBaHb ceplls Ta cyauH (Sahin et al,
2019, pp. 1047-1056).
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BucHoBku. MoO}JINBO, 32CTOCYBAHHA CTUMYJISATO-
PiB reHeTH4YHOI AKTHBHOCTI BiIKPHUBA€E HOBY epy Y po3-
BUTKY (pi3MYHHUX MOKIMBOCTEI CIOPTCMEHIB Ta MiIBU-
1eHHS] BUIOBUIIHOCTI CHOPTUBHUX 3MaraHb, 0CO0JIUBO
3 ypaxyBaHHSIM TOI0, 1110 MeKa BJACHUX MOKJINBOCTEMH
Opramizmy JIlOIMHH NPAKTUYHO OCSTHYTA.

Inest cTBOpeHHsI Ta KOHCTPYIOBaHHS eMOpioHiB
Maii0yTHiX CHOpPTCMeHIB BHIAETHCH TEMOIO /IS Ha-
ykoBoOi (GanTacTuku 4u TenebadyenHs. /[uBHo, ane
TEeXHOJIOTisl ISl UbLOro 3apa3 po3podisierbes. Ilporte
BUKOpPHUCTaHHS Ui€l TexHoorii He Maio 0 0co0IUBO-
T0 CeHCY, IKOU MepeBaru He MepeBakaju PUHKH Ta-
koi npouexypu (10). IIpore 6aTbKH MOXKYTH OyTH TO-
TOBi MiTH HA MEeBHMIl PU3UK, KOJH CIPaBa J0XOAUTH
no monudikanii 3apoakoBoi JjiHil, MO0 30LTLIIUTH
IIAHCH TXHBOI JUTHHHU CTATH 3iPKOBUM CHOPTCMEHOM
i 3rogoMm onmuHMTHCA B CTabiIbHOMY (iHAHCOBOMY
craHopuini. barbku, siki 1OTpUMYIOThCsl L€l TOUKH
30py, MOBUHHI B3SITU 10 YBaru JIyxe Ba:KJIMBe 3acTe-
PeXeHHsI: TeHeTHKA SIK TAKa He 000B’SI3KOBO Bele 10
cnopTuBHUX ycmixiB. IHmi gakropu, Taki Ak amoiuii,
Ai€Ta, cuia BOJ, MPAKTHKA Ta TPEHYBAHHS, TAKOXK
HeoOXinHi 1uis1 JocsirHeHHs1 ycmixy y coopri (3, 10).
B amepuxaHchKiil KyabTypi MpisiTu npo Ginbiie i 6a-
JKaTH KPauoro e Hopma. 3a TAaKoro KyJbTyPHOI0 MUC-
JICHHSI CTBOPEHHSI «CYNepCnopTCMeHiB» He € HaayMa-
HHM i € peajibHOK0 MPUYUHOIO 1J151 JIIO/Ie, sIKi 62:KaAK0Th
BHKOPHMCTOBYBATH reHeTH4Hi TeXHOJIOril y cnopTi.

Hyxe mpakTuyHa i, iiMoBipHO, 6ibII 3po3ymijia
NMPUYUHA BHUKOPHCTAHHS TIE€HETHYHUX TEXHOJIOTii
Yy cnoprti — lonoMora y BigHOBJIeHHi Ta 3anmo0iransi
TpaBmMam. Miah (10) npumycTuB, 110 I'eHHY Tepamniio
MOKHA BUKOPUCTOBYBATH, 1100 JONOMOITH CIIOPTC-
MeHaM e()eKTHBHiIle Ta pe3yJbTAaTUBHIlLIE BiTHOB.IIO-
BaTucs micasi TpaBMm. Panni excnmepumeHTaIbHI 10-
CJTiIZKEeHHSI, X0 i 00MexKeHi, HAaIM JIesKi 10Ka3u, 1110
MiATBEPAXKYIOTH, i Cieszezyk et al moroguaucs 3 Tum,
10 FeHHA Tepamisi AOMOMOke Yy JIIKYBAaHHI TpaBM,
MOB’AI3aHMX 3i COPTOM, TAKUX SIK 3a0UTTHA 200 TpaB-
Mu. BipoBajikeHHs1 TeHHOI Tepamnii TAKUM YHMHOM JJIs1
cnopry Oiiblie BiANOBiIa€e MOYaTKOBi MeTi HAYKOBUX
MOUIYKIB 110710 3a1100iraHHs Ta JIiKyBaHHS XBOPOO.

IHoTeHuiiiHo0 MepeBaror0 reHeTU4HOI Mo Qikamii
Y CHOPTi € YCyHeHHSI UM 3HAYHe 3HUIKEHHSI TeHAepHol
AuckpuMiHanii y cnopri. Xoua iuckpuminaiis, HaifiMo-
BipHille, Oyie nocTiiiHO0 eTHYHOI0 TP00J1eMO10, HIKABO,
10 TeHeTH4YHI MaHimyJasUii MOXKYTh CTATH KPOKOM /10
noyKy pimeHHs. I'010BHUIE apryMeHT Ha KOPHCTB I'e-
HETHYHMX TEXHOJIOTii Ta IXHHOI0 MOTEHIiHHOI0 BIJIU-
BY HA JUCKPUMIHALiI0 32 03HAKOIO CTATi y CHOPTI NoJIsA-
ra€ B TOMY, 110 JIIOAY, YHi reHH CTBOPEHi 17151 CIOPTUBHOL
nepeBaru, MOKyTh 3MaraTucsi Ta OLiHIOBATHCH JIMIIIE
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32 CIOPTHBHMMHU Pe3YJIbTaTaMH, TUM CAMUM POO/IsTYH
renep He (pakropom. Takum 4YHMHOM, €TaTh OiTblle
He Oyne BUBHAYAJBHUM (PAKTOPOM Yy CHOPTi, OCKITbKHU
TeHHa iHkeHepist 3piBHsie mpaBuiaa rpu (Wang et al,
2020, p. 2061).

3 PO3BUTKOM TAK 3BAHOT0 IeHHOI0 JOIIHrY i Kibep-
TEXHOJIOTii, 10 NMPOJAOBKYETHCHA, MU, MOKJIUBO, 3ITK-
HeMOcsl 3 Maii0yTHIM, B SIKOMY CIIOPT (IKUM MM ii0ro
3HAa€MO) icHye B HaduMcTimmiii gopmi; T06TO, KOIH
CHOPTCMeHIB OLIHIOKTL JMIe 32 iXHIMH CIIOPTUB-
HUMU pe3yJbTaTaMM, a He 3a iX CTaTTIo, i /ie CTa€ He-
MOKJIMBMM PO3Pi3HATH CIIOPTCMEHIB HA OCHOBI IXHBOI
crarypu Ta reqepHoi inentuunocti (Lopez et al, 2020,
pp. 801-811). SIxmo reneruuna moaudikauis oyae 103-
BOJIEHA SIK MeTO/ MiIBULLIEHHS] MPOTYKTUBHOCTI, eJIiT-
HUIi copT, 6e3yMOBHO, BUIVISIATHME MO-HOBOMY 3 HO-
BuMH npodaemamu (Ma et al, 2020, p. 107502). Xoua
JOCJIi/IZkeHHsl HUHI 00Me:KeHi Ta HellepeKOHJINBI, icHy€
nonepeaHiii KOHCeHCyC 00 TOro, 0 FTeHETUYHO MO-

nudikoBaHi cnopTcMeHM MATUMYTh TNEBHY NepeBary
nepeJ TUMH, XTO He € MPOAYKTOM IeHeTHYHHX TEXHO-
Joriii. B exitHomy cnopTi usi nepeBara, HaBiTh SIKIIO
BOHA [Jy’Ke MaJieHbKa, MO)Ke BHUPpillajJbHe 3HAYeHHS
B TicHoMy 3maranHi. Ockinbku ¢izuyni fIKocTi reHe-
THYHO MOKPAIEHUX CIIOPTCMEHIB He Oy1yTh HACTiJIb-
KM HeoOXi/IHi 17151 PO3BUTKY, He00XiTHO Oy1e MpUALINTH
JAOJATKOBY YBary NCUXOJIOTi4Hiii migroroBui 3 akueH-
TOM Ha MOTHBaLi0 Ta KoHUeHTpauil (Doudna, 2020,
pPp. 229-236). CnopTt BUIIIUX AOCATHEHb Ta 3MATraHHSI
MOTEHUiHHO MOKYTh CTaTH OiTbII 3aXOIJIIOIOYMMU
TAa NPOIEMOHCTPYBATH OibII BHCOKOPO3BHHEHUX
CMIOPTCMEHIB y pe3yJ/IbTaTi i€l HOBOI TeXHOJIOTi, AKII0
ue Oyne no3BoJieHo. Ilepen ocodbamm, siki mpuiiMaTh
pileHHs1 y cpepi CHOPTUBHOTO MeHEIKMEHTY, OCTAB-
JIGHO AY:Ke CKJIa/IHe 3aBIaHHsA. ICHYIOTh NeBHi pU3HKH
Ta nepeBary, NoB’si3aHi 3 reHeTHYHOI0 Mo pikalliclo,
i y THX, XTO BUBYA€ €THKY Yy CHOPTi, He OpaKye TyMOK
3 i€l TeMHu.
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KJTHIYHA EOEKTUBHICTH BPOHXUITPET-CUPONY B TEPAIII TOCTPOTO BPOHXITY
Y JITEN JOWKIJIBHOIO BIKY

Ha cvo200mui cocmpuii OpoHxim 3a1umaemovcst akmyaibHo0 npodiemoro nediampii ma 0OHI€ i3 HAUOILIbWL YACTNUX NPUYUH 36€ep-
HeHHSL 00 NIKApsL.

Mema 0arnoco 00cnioxHceHHs — NOPI6HAMU eheKMUBHICMY | Oe3neKy 3aCmOoCy8aHHs npenapamy Oporxinpem -cupon y oimeiti 3 20-
cmpum OpoHXimom 6e3 06MAHCEH020 AMONIUHO20 POHY 3 OimbMU 3 20CTNPUM OPOHXINOM 3 AMONTUHUM POHOM.

Mamepianu ma memoou docnioxncennsn. Y docniocenni 6pano yuacmo 25 oimeti 3 2cocmpum oponximom ma 30 oimeii 3 2cocmpum
bporximom i obmsiicerum amoniyHum pornom. [imu 6ynu eikom 6i0 3-7 pokis. Anepeiunuii porn oyinrosascs 3a pisnem IgE y cuposamuyi
Kposi. Y npoyeci nikyeannsa 6ci dimu ompumyeanu npenapam opouxinpem cupon 3 pasu Ha 0env npomszom 10 ouie. [losmophi kniniuni
obcmedicenns xeopux npoeoounu Ha 3, 5, 7 ma 10 Oui 8i0 HA0X00xcenHs 00 CMayioHapy.

Pesynomamu. Ha ¢honi xomniekcHoeo MiKY8anHA 20CmMpo2o OPOHXINY I3 6KIIOUEHHIM Npenapamy OpOHXInpem iHMeHCUSHICMb
JUXOMAHKYU ™A THIMOKCUKAYTIHO20 CUHOPOMY OVIU OOCMOBIPHO MEHWUMU 8Xce HA 3-Ul OeHb CMAaYiOHAPHO20 AIKY8AHHA 1 HA 5-11 OeHb
y nepesaichoi kinbkocmi oimeil 3Huxau. Ilpu nopienanni ounamixu nepebicy punopei y 080X epynax Oyno eusgieHo, wo npu nocniy-
nienni 00 cmayionapy oimu 3 2 epynu manu 6insid 20cmpo supasicery putnopero, nidxc oimu 3 1 epynu (p<0,05). [Ipome 3 npogedenum
JUKYBAHHAM I03HAUANOCS 3MEHUIEHHS 8 SI3KOCTI HA3ANbHO20 CeKpemy ma NOKPAWaHHs 11020 8i0X004CeHHA Ha 3-10 000y NIKYEAHHS
(p<0,05) y oimeti 3 060x docnioxcysanux epyn. Ilpu nopieHsHHI OUHAMIKU THMEHCUBHOCIE KAULTIO ) 080X 2PYNaxX, 010 6USEILEHO, U0
npu nocmynienti 00 cmayionapy oimu 3 2 2pynu maau 6inbus iHmencusHull kauiens, Hixc oimu 3 1 epynu (p<0,05). [Ipome na goui
KOMNJIEKCHO20 NIKY8AHHA i3 3ACMOCYy8aHHaAM npenapamy OpoHXinpem nepebiz KAuiio Xapakmepu3yeascs 00CMOGIPHUM 3MEHULeHHAM
IHMEHCUBHOCTI Kawlio 8ice Ha 31l Oelb 6i0 nouamky mepanii' y 060x 00CiONCY8AHUX SPYNAX.

V ecix dimeii na nouamky nikyeanns 6yna docniodxcena konyenmpayis 3aeanvioeo IgE y cuposamyi kposi. Byno euasneno, wo na
NnoYamxy NiKy8aHHs KoHyeHmpayis 3azanvrozo IgE y cuposamyi kposi y dimetl 1 epyna oyno 14+1,3 kU/n. Konyenmpayis 3aeanvnoco
IgE 'y cuposamyi kposi y dimeti 3 2 epynu na nouamky mepanii oyna ¢ mexcax 38,3+1,3 xU/x, uepes 10 ouis — 36,8+1,1 kU/x.

Bucnoeku. Ilpenapam 6ponxinpem cupon npu 3acmocysanni y oimeii 3 20Cmpum OpOHXIMom, K 3 00MANCEHUM anepeivHum ¢go-
HOM, max i 6e3, nokasas 2apy eghekmuenicms i besneuHicms, GiOCYMHICMb ANePIiYHUX YCKIAOHEHb i Modce OYmu peKoMeHO08a UL 00
3acmocy8ants 6 nediampuyHit npaKmuyi.

Kntouogi cnosa: cocmpuii opouxim, amoniunuii oepmamum, Oimu, 6pouxinpem.
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CLINICAL EFFECTIVENESS OF BRONCHIPRET SYRUP IN THE TREATMENT
OF ACUTE BRONCHITIS IN PRESCHOOL CHILDREN

Today, acute bronchitis remains an urgent problem in pediatrics and one of the most frequent reasons for consulting a doctor.

Purpose — to compare the effectiveness and safety of bronchypret syrup in children with acute bronchitis without severe atopic
background with children with acute bronchitis with atopic background.

Materials and methods. 25 children with acute bronchitis and 30 children with acute bronchitis and severe atopic background
participated in the study. The children were 3-7 years old. The allergic background was assessed by the level of IgE in blood serum. In
the course of treatment, all children received Bronchypret syrup 3 times a day for 10 days. Repeated clinical examinations of patients
were carried out on 3, 5, 7 and 10 days after admission to the hospital.

Results. Against the background of complex treatment of acute bronchitis with the inclusion of the drug bronchypret, the intensity
of fever and intoxication syndrome were significantly lower already on the 3rd day of inpatient treatment, and on the 5th day in
the majority of children, they disappeared. When comparing the dynamics of rhinorrhea in the two groups, it was found that upon
admission to the hospital, children from group 2 had more acute rhinorrhea than children from group 1 (p<0.05). However, with the
treatment, there was a decrease in the viscosity of the nasal secretion and an improvement in its discharge on the 3rd day of treatment
(p<0.05) in children from both studied groups. When comparing the dynamics of cough intensity in the two groups, it was found that
upon admission to the hospital, children from group 2 had a more intense cough than children from group 1 (p<0.05). However, against
the background of complex treatment with the use of the drug Bronchypret, the course of cough was characterized by a significant
decrease in cough intensity already on the 3rd day after the start of therapy in both studied groups.

The concentration of total IgE in blood serum was examined for all children at the beginning of treatment. It was found that at the
beginning of treatment, the concentration of total IgE in the blood serum of children in group 1 was 14+1.3 kU/I. The concentration of
total IgE in blood serum in children from group 2 at the beginning of therapy was within 38.3+1.3 kU/I, after 10 days — 36.8<1.1 kU/I.

Conclusions. Bronchypret syrup when used in children with acute bronchitis, both with and without a severe allergic background,
showed good efficacy and safety, absence of allergic complications and can be recommended for use in pediatric practice.

Key words: acute bronchitis, atopic dermatitis, children, bronchipret.

Beryn. AktyanbHicTs. [ocTpi pecnipaTopHi 3axBo-
pIOBaHHS — OJ{HA 13 HAMOIIBII YaCTUX MPUYUH 3BEPHCH-
Hs 10 Jikaps popocnux i xiteit (Fisher, 2013; Morgan,
2019; Mapymiko, 2021). l'octpuii 6ponxit (I'b) € onHi-
€10 3 HAaMMONIMPEHINIMX MPUYMH BiABIMYBaHHS JiKaps
1 IPOITYCKIB NIKOJIK TiThbMH. YacTo BiH PO3BHBAETHCS i1
Yac 3BUYAHHOI 3aCTyAU 3 NEePeBaXKalouuM CHMIITOMaMH
Kanumo, cyxoro yu npoaykruHoro (Fisher, 2013; Ma-
pymko, 2014; Huang, 2022).

30

®diroTtepanis. Yaconuc

3a eriosoriero rocTpuit OPOHXIT € MepeBakHO Bipyc-
HUM 3axBoproBaHHsIM (Morgan, 2019; Marushko, 2022;
Mapymko, 2018). Moro ocHOBHMME 30YIHHKAMHU € pH-
HOBIpPYC, EHTEPOBIPYC, BIpYyCH T'PHITY, TAPArpHITY, KOPO-
HaBipyc (Mapymuiko, 2015; He Y, 2022; Marushko, 2018;
Perret, 2022). [Ipote 3a manumu Butler CC, mo 85%
BUNAKIB roctporo 0pouxity B CIIIA nikyroTs aHTHOI-
OTHKaMHU, SKi He MaroTh no3utuBHOrO edekry (Butler,
2009, p. 338). Hapasi HEKOHTPOJIHOBAaHE BHUKOPUCTAH-
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HS aHTHOIOTHKIB NPH TOCTPOMY OpOHXITI CHpHs€e BH-
HUKHEHHIO aHTHOiIoTHKOpe3ucTeHTHocTi (Butler, 2009;
Antibiotic resistance: a final warning, 2013; Huang,
2022; Perret, 2022), ToMy y JiKyBaHHI TOCTpUX OpOH-
XITIB OCHOBHE MICII€ MOCIIa€ MATOTEHETHYHA 1 CUMITTO-
Maru4dHa Tepanis. OCHOBHA poJib TaHOT Teparii mossirae
y 3MEHIICHHI CUMIITOMIB iHTOKCHKAIIil, JTIKyBaHH]1 Ha[-
CaHOTO KaILIIO i 3alallbHUX 3MiH CIH30BOi OOOJOHKH
OpOHXIB.

VY gitel 3 OOTSHKEHUM ajlepriyHUM (JOHOM B aHAM-
Hesi 1o tepanii I'b BucysatoTscst ocobnusi Bumord. Lli
BHMOTH HEOOXI/IHI Ui TOTO, MO0 JIIKYBaHHS HE CIpH-
S0 TIOCWJICHHIO ajeprizamii opraHismy nutueu. [lpn
MpU3HAYCHHI JIIKyBaHHS TpeOa 3BEpHYTH yBary Ha ma-
TOT€HETUYHI 0COOIMBOCTI Mepediry 3axBoproBaHHs. Sk
BiJIOMO, B IMaTOT€HE31 3aMaJbHUX 3MIiH CJIM30BOT OPOHXIB
IpY TOCTPiii BipycHil iHGekmii y xiTei 3 aromivauM o-
HOM BEJIMKY POJIb BIAIrPalOTh aJIepridHe 3amajeHHs i Ii-
neppeakTuBHICTh OpoHXiB. [Ipemaparu, ski 3acTOCOBY-
FOTBCS IJTS1 TIOJIETIIeHHs Kanwiio pu ['b, mpuckoprooTs
OIy’KaHHA 1 3amo0iraloTh pPO3BUTKY yCKIagHeHb. Oco-
ONMMBY yBary cliji 3BEpHYTH Ha TIpernapar OpoHXIilpeT
CHUpOII, 1[0 Ma€ MPOTHU3ANaNbHYy IF0 1 BUTOTOBJICHHU
METOZIOM (DITOHITMHTY 3 TPaBH 4YeOPEIFO 1 JIUCTS ILIIO-
ma. OcoOGmuBOCTI BUPOOHHUIITBA MIpenapary OpOHXINpeT
CHPOII JIO3BOJIAIOTH 3a0€3NEYUTH TapHy €(PEKTUBHICTH
1 6e3MeqHICTh 3ac00y, 0COOIMBO MPH 3aCTOCYBAHHI B Ie-
JUaTPUYHIN TPAKTHIII.

Kemmerich B. ta cniBaBTopu nocimipKkyBaiu edek-
THUBHICTh 1 MEPEHOCUMICTh KOMOIHAII €KCTPaKTy ue-
Operto 1 JHCTS IUIIONIA y TAIEHTIB 3 TOCTPUM OpOH-
XITOM 1 MPOJAYKTUBHUM KalllJIeM TOPIBHIOKYH HOTO
3 muane6o. ABTOpH MpPOBENH Cliine, Ianebo-KOHTp-
OJIbOBaHEe, OaraToleHTpoBe mociimkeHHs. [lo ydacri
y gociimkeri Oyno 3amydeHo 361 mariieHra, siKi JIKy-
BaJIACS aMOYJIaTOPHO Ta Majik JiarHO3 rOCTpOro OpoH-
xity. OmIs manieHTiB MPOBOIUBCS Ha NEPIIMHA ACHB,
a KOHTPOJIBHI OIISIAN — Ha YETBEPTHU Ta ICCATUH IIHI.
EdexTuBHICTB T0OCHTIIKYBAaHOTO ITpenapary mpu rocTpo-
My OpOHXITi BU3HAYATH OUISIXOM IOACHHOTO IMiApaxyH-
Ky Hala/IiB KalluTio Mal[i€HTOM MPOTSITOM JHS Ta OLIHKA
IHIIIMX CHMITTOMIB TOCTpOro Opouxirty (mkana BSS). 3a
pe3yabTaTaMu MPOBEACHUX TOCIIKEHB, TIPU 3aCTOCY-
BaHHI KOMOIiHaIlii YeOperto 1 MJIroIIa cepeaHs KiTbKICTh
HaIaJ(iB KalUTI0 3MeHIIWIacs Ha 7-9 JeHb MOpiBHSHO
3 MMOYATKOM JIIKYBaHHsI, a TAKOX Ha 2 JHI paHime Oyio
JOCATHYTO 3MEHIICHHS HamafiB Kanuto Ha 50% mopis-
HSHO 3 rpyroro miane6o. [Toka3HuKy BiAMOBIAI Mali€H-
TiB, IO BXXUBAJIM KOMOiHAIIiF0 YeOpeIto Ta IITkoIa, OyIu
BUMUMH i 9ac Bi3uty 2 (83,0% mpotu 53,9%) Ta Bi3u-
Ty 3 (96,2% mpotu 74,7%). [1o6iuHuX edexTiB He cro-
cTepiraiocs, JiKyBaHHS IoOpe mepeHocwmwiocs. Takum
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YMHOM, MPOCIEKTHBHE MOJBiiHE MIaned0 KOHTPOJIbO-
BaHe KJIIHIYHE JOCITIKeHHS e()EeKTUBHOCTI Ta Oe3red-
HocTi npenapary Oponxinper Kemmerich (Kemmerich,
2006, pp. 652—660) MpoaeMOHCTPYBAIO BiIMIHHY e(ek-
TUBHICTB Ta Oe3MeKy OpOHXINpPETy y HOPIBHSAHHI 3 IUIa-
11e00. 3a SKICTIO MPOBEACHHS Ta BiIMOBITHOCTI KPUTEPi-
sM GCP ta JADAD BoHO 0TpHMao HaiBHIIY BiIMITKY,
110 JIAJI0 MOXKJTUBICTh BKITIOUUTH OPOHXINPET 70 O(iIiii-
HUX PEKOMEHIAIil HIMEIbKO1 acomiallii myJIbMOHOJIOTIB
Ta CIMEHHHUX JIKapiB 3 JIIKYBaHHS TOCTPOTO OpPOHXITY.
VY 2004 p. Oynu ony6rikoBaHi mepiii HiMeIbKi peKOMeH-
JaIil Moao0 JiKyBaHHS Kalllio, e POCIWHHI Mpenapa-
TH 3aliMalOTh OJIHE 3 OCHOBHUX Micllb. Bike mpotsirom
10 pokiB OPOHXIMPET € OJHUM 3 IpenapaTiB s JIKy-
BauHA ['b y miteit. Ilepernsan HacTaHOBH 3amIaHOBAaHO
Ha 2025 pik (Kardos, 2004, pp. 570-602).

Kardos P. Ta cmiBaBTOpHM mpOBenH MOCIiIKCHHS
e(eKTHBHOCTI Ta OE3MEKH 3aCTOCYBaHHS IEPOPATHHOTO
CUpOMY 4YeOpelto Ta TUTIoIa IS JIIKYBaHHS TOCTPOTO
KalllTio, KW BUHHUK 4epe3 1H(EKIl BepXHIX IuXaib-
Hux nusixiB (BNO 1200, kparuti 6ponxinper). Jlane 00-
cTexeHHs Oymo mpoBeneHe B 305 HIMEIBKHX anTeKax,
B JTOCITi/pKeHH1 B3si yuacth 730 marienTis. Lle obcre-
JKeHHsT Oyno oOcepBalliiiHe, MPOCIEKTHBHE, HEKOHTP-
onboBaHe. OLiHIOBAINCA Taki MapaMeTpH, SK Kallelb
1 HOro TSDKKICTh Ta SIKICTh KUTTA narientiB (HRQoL).
11i mapamerpu Oyiu OIliHEHI Ha MOYATKY JIKyBaHHS, HA
4 neHb Ta HANPUKIHII JIiKyBaHHA. [lamieHTH mpuiiMa-
mu 6ponxinper (BNO 1200) 10 3HUKHEHHS KalLIIO Ta
3aIOBHIOBAM TPH ONHUTYBAJIBHUKHU: IMKATY TSHKKOCTI
OpomxiTy, sika Oyma amantoBaHa ajis namientiB (BSS),
Bi3yaJIbHY aHAJIOTOBY KAy TSOKKOCTI Kanniio (VAS) Ta
ankety Jlectepcrkoro kanumo (LCQ-acute). IlanienTn
TaKOX OIIIHIOBAJIHM IIBHIKICTh MOYATKY il JIIKYBaHHS
1 mepeHocuMicTh mpenapary. CepenHs TPUBANICTh JIi-
KyBaHHs ckinazana 7,0 + 3,6 ausa. Bynao BusBIEHO, 10
3a mKanow BSS TsKKiCTh CHMNTOMIB 3MEHIIMIIACH
3 8,7 + 3,8 GaiiB Ha MOYATKY JIiKyBaHHs 10 2,4 + 2,6 Oa-
1iB (p < 0,0001) manpukinmi gikysaHus. I1po mi moxpa-
manHs moBigoMuin 87,2% onuranux. ITOKasHUKH KO-
cti xutTsa (HRQoOL) mocmimkyBaHUX MalieHTiB 3HAYHO
nokparuiics 3 12,2 + 3,3 GaiiB Ha MOYATKy Tepartii 10
18,5 + 2,7 6aniB HanpukiHLi JikyBaHHs (p<0,0001). Ile-
PEHOCUMICTH AaHOTO Tpemnapary 98% marieHTiB OliHIIH
K «100py» abo «myke 100py». 3a TaHUMH JIOCTiHUKIB,
MOOIYHUX peakIlii He crocTepiragocs i mpemnapar aoope
nepeHocuBcs nanientamu (Kardos, 2004, pp. 570-602).

3a maHWUMH eKCHEePHMEHTAIbHHUX JOCHIIKeHb, Ha
TBapUHHUX MOJEISIX Oyno BHSBICHO, IO OpOHXINpeT
Ma€ MpOTU3alajibHy [if0. 3TiTHO 3 MaTOreHETUYHUMU
BIIACTHBOCTSIMH 1151 MPOTH3ANaibHa Mdisl JOCSranacs 3a
pPaxyHOK 3MCHIICHHS MPUILIUBY IMOJIMOP(HOSIEPHUAX
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KJIITHH y BOTHHUINE 3allaJIeHHsI B JICTCHEBil TKaHUHI 1 110-
CJTa0JICHHsI MEeTAaILIa311 KeIMXOMOIiOHUX KIITHH OPOHXO-
anbBeosipHoro emiternito (Gencay, 2010, pp. 560-567).

s cupony Bronchipret®, 1mo MicTUTh (ikcoBaHY
KOMOIHAIII0 €KCTPAKTIB 4eOperro 1 IIIola, MpoTH3a-
MaJIBHY aKTHBHICTH MOSICHIOIOTh BTPYYAHHSIM aKTHBHUX
PEUOBHH Tperapary y MpOAYyKIilo Ta/00 BUBIILHCHHS
aiiko3anoiniB (Seibel, 2015; Seibel, 2018) ta neitkoTpie-
Hy (Seibel, 2018, pp. 56-69).

3a qaHUMHU ESIKUX DOCHTIIPKeHb, POCIUHHI eKCTpaK-
TH IEMOHCTPYIOTh €(heKTHBHICTS in vitro mpotu SARS-
CoV-2, mo CBiTYMTH MPO MPOTUBIPYCHUH MOTECHIIIAT
POCIMHHHX JIiIKapchKuX 3aco0iB. Taki JaHi MiCTHUTB
pobora De Pellegrin ML Ta cmiBaBTOpiB, J€ HAYKOBII
OLIIHIOBAJIM MOTEHIlial I’ITH BaJIiJOBAHUX POCIMHHHUX
EKCTPAaKTIB MO0 iX 37aTHOCTI OOMEXKYBaTH peruTiKa-
ito SARS-CoV-2 in vitro, ogHUM 3 WX TpemnapartiB OyB
OpoHxinper, koMOiHarist yedperto Ta miroma (BRO TI).
Knituan Vero inkyOyBaiM 3 pi3HUMH KOHIICHTpALisIMH
eKCTpakTiB TpaB 1 iH(iKyBamu SARS-CoV-2 mpotsarom
48 romguH. IHriGyBaHHs perikanii Bipycy OIiHIOBaIH
[UITXOM BU3HAYCHHS HaBaHTaKeHHs BipycHol PHK y cy-
HepHATaHTI KJIITUHHOI KyJIBTYPH 3a IOTIOMOTOIO KiJIbKiC-
HOT moJimMepasHoi Janmorosoi peakiii (kKI[1JIP). ¥V xomi
MPOBENCHUX JOCHTIKeHb OyJI0 BUSBJICHO, III0 HABaHTa-
xkeHHst Ha PHK SARS-CoV-2 3menmryBanocs 3aBasku
HEIIUTOTOKCHYHNM KOHIIEHTpamisM OpoHXimpery (TpH-
6mu3Ho B 1000 pasiB) i, MEHIIIOK MIpOO, IHIIIMMH POC-
JUHHUMH Tpenapatamu (mpubimsao B 10 pasis). Tomy
MOTEHI[ia)I POCIUHHMX JTIKIB /i JikyBanHs COVID-19
CNIJl TOJATKOBO JOCIIi/PKYyBaTH y KIIHIYHUX yMOBax
(De Pellegrin ML, 2021, p. 29).

Jan Seibel Ta cniBaBTOpPH IpOBEIM HU3KY EKCIIEPH-
MEHTaJIBHUX JOCITiPKEeHb, IPUCBIYCHUX BUBUCHHIO MIPO-
TH3aMaJIbHUX BIACTHBOCTEH IpenapariB, IO MiCTITh
excTpakt uebpemro (Bronchipret® TP i Bronchipret®
cupon) (Seibel J, 2015; Seibel J, 2018), i miiinum Buc-
HOBKY, IO OCHOBHHMI BHECOK Yy NpOTH3alaNbHI Bia-
CTHBOCTI OpOHXINpeTy pOOUTh KOMIUIEKC XIMIUHHX
PEUOBHH, SIKI MICTAThCS B eKCTpakTi uebperro. Cepen
TaKUX PEUOBHMH MPOTHU3AMANBHY Jit0 OYyJIO miaTBepKe-
HO y KOPBaKpOIIy, TAMOIY i po3MaprHOBoI kucioTu (De
Pellegrin ML, 2021; Games, 2016; Khosravi, 2016). Ha
IIeH yac € ToCTaTHs KUTbKiCTh €BPONEUChKUX KITHIYHUX
JOCITI/DKEHb e(eKTUBHOCTI Ta Oe3meku OpOoHXINmpeTy
MpH JIiKyBaHHI roctporo Oponxity (Kemmerich, 2006,
pp. 652-660).

IcHye €BponelchKuid JTOCBIN 3acTOCYBaHHsS OpOH-
ximpetry i y nmiteit. Tak, Marzian O. (Marzian, 2007,
pp. 69-74) mpoBemu AOCHIKEHHS €(EKTHBHOCTI Ta
Oe3neKn 3acTOCYyBaHHS IIpenapary OpOHXINIpeT CHpol
y 1234 niteri BikoM 2-17 pOKiB, XBOPHX Ha TOCTPHI
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Oponxit. Cepen namieHTiB 96,5% mnokasanu rapHy Bifro-
BiJIb Ha JTIKyBaHH:. TSKKICTB Iepebiry rocTporo OpoHXiTy
srimHo3Bronchitis Severity Score BcepeiHOMY 3HU3UIIACH
Ha TTi JIIKyBaHH ITperaparoM OpoHXinper 3 8,8 6aiis 110
4,8 OamB Ha 4-i1 nedsp Ta g0 1,3 Oams micas 10 gHiB
tepanii. KilbKicTh HamajiB Kaluiio 3a JeHb 3MEHIIIHU-
nacst Ha 81,3% 3a 10 nuiB mikyBanHs. I1ob6iuHi edektn
y BUDJIAAZ1 OOJTIO B J)KMBOTI 1 HYIOTH CIIOCTEPITAIHCS JIHIIE
y 0,2% niteid. 3aramom, rapHy i AyKe rapHy MepeHOCHU-
MICTB BiI3Ha49eHO y 96,5% Bcix marieHTiB. ABTOpaMu OyB
3poOIeHNiT BUCHOBOK, IIIO0 TOCTPHH OPOHXIT 3 MPOAYK-
TUBHUM KaIlUIeM Y JiTell MOXKHA 0€3MeYHO Ta e(PeKTHBHO
JIKyBaTH CUPOIIOM YeOpello Ta ruromma. Jlecatunenue Ji-
KyBaHHS 3 BUKOPHCTAHHSM JI03yBaHb, IO BiAMOBIIAIOTH
BiKy, IPU3BEJIO 0 SBHOTO MOKPAIaHHS CUMIITOMIB a0o
OIY>KaHHS 3 Ty’Ke XOPOLIOI MEPEHOCUMICTIO.
Bukopucranns Bronchipret TE® Biamosimae peko-
MeHalisM €Bponeichbkoro KepiBHOro komitery Ta Hi-
MelpKoro pecriparopaoro ToBapuctsa (Kardos, 2004;
Mastalerz-Migas, 2017). [IpoBesicHe HaMH paHilIe T0CTi-
JokeHHs (Mapymko, 2021, pp. 4-10) 3acTocyBaHHS OpOH-
XIMpeTy Majo 3a METy JOCTITUTH e(eKTUBHICTD 1 Oe3re-
Ky 3aCTOCYBaHHs Ipernapary OpOHXINpeT CHpoN y AiTel
3 TOCTPUM OPOHXITOM Ta 3 aTomiYHuM (GOHOM. Y IoCiIi-
JokeHHi Opano yuacts 30 miteii (3-7 pokiB). Y mporeci Ji-
KyBaHHS TOCTPOTO OPOHXITY BCI AiTH OTPHMYBAIH IIpeTia-
par OpoHXinpeT cupon 3 pa3u Ha AeHb npotsiroM 10 nHiB.
Ha 1711 KOMITJIEKCHOTO JTIKYBaHHS TOCTPOTO OPOHXITY
i3 BKJIIOYEHHSM IIpenapary OpOHXINpeT iHTEHCHBHICTh
JIUXOMAHKU Ta THTOKCHKAIIIHHOTO CHHIPOMY OyiH J0-
CTOBIpHO MEHIIMMHU BX€ Ha 3-U JIeHb CTaI[iOHAPHOTO
nmikyBaHHA. JluHaMika pUHOpEl XapaKTepH3yBalacs
3MEHIIICHHSAM B’SI3KOCTI HA3aJIbHOTO CEKPETY Ta MOKpa-
IIaHHAM HOTO BiJXO/PKEHHS BXKe Ha 3-10 100y XBOPOOH,
a gepes3 TIKACHb CUMOTOMIB puHOpei He Oyro. Ilepeoir
KaIlLTI0 XapaKTePH3yBaBCs TOCTOBIPHUM 30UITBIICHHIM
HOro MPOAYKTHUBHOCTI, TOJETHICHHSIM BiJIXOMKSHHS
OpOHXIATBHOTO CEKPETY Ta 3MEHILICHHSIM IHTEHCHBHOCTI
KaIILTIO BXe Ha 3-1 JIeHb Bijl TOYaTKy Teparii, a Ha 7 IeHb
CHUMITOMIB He crocrtepiraiocs. J[MHamika aycKyibTa-
TUBHOI KapPTUHM I1i]] BIUTMBOM JIIKyBaHHS XapaKTepH3y-
BaJIacs 3MEHIICHHSM IHTEHCHBHOCTI XPHIIIB B JISTCHIX
Ha 3-i neHb Tepamii i iX 3HUKHEHHSIM Ha 7-10-i J1eHb.
V nuHaMmili JTIKyBaHHs CIIOCTEPIraucs MO3UTHBHI 3Mi-
HH 3 00Ky remorpaMu. B mporieci JikyBaHHS y >KOXHOT
IUTUHU HE BiAMIYanocs MiABUILEHHS BiITHOCHOI'O BMiC-
Ty €O03MHO(MITIB 1 PO3BUTKY YCKIAIHEHB, IO BKa3ye
Ha MOXJIMBICTH O€3IIEYHOT0 3aCTOCYBAaHHIO Mpenapary
OpOHXINpET cHpoN y AiTel 3 ajueprivHuM (GOHOM.
BpaxoBytoun BHIEHAaBEICHI daHi, MeTa JaHOTO
JIOCTIUKEHHST — TIOPIBHATH €(EeKTUBHICTh 1 Oe3meky
3aCTOCYBaHHS IIperapary OpOHXINPET CHPOI y IiTed
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3 TOCTPUM OPOHXITOM 3aJICKHO BiJl HASIBHOCTI 1 BiICYT-
HOCTI aTomiqHoro (omHy.

Marepiajau Ta MeTOIH TOCTIAKeHHA. Y TOCIIIKEH-
Hi Opao y4acts 25 miTeit 3 rocTpuM OpoHXiTOM (Iepiia
rpyna) ta 30 xiTeit 3 rocTpuM OPOHXITOM i OOTSKEHHM
aromiyHuM GoHOM (nmpyra rpyma). Jith Oymu BikoM Bix
3 nmo 7 pokiB (cepemniit Bik 5,61+0,45 pokiB). Cepen
HUX B IepmIii rpymi 6yino 12 xmonuukis Ta 13 miB4aToxk,
a'y Japyriit rpymi Oyno 17 xnomuukis i 13 miBuarok.

HiarHo3 «rocTpuil OpOHXIT» BCTaHOBIIOBABCS Ha
OCHOBI KIJTIHIKO-aHAMHECTHYHHX Ta JIADOPATOPHHX JI0-
CITiIPKCHb.

Kniniune o0cTe:keHHsI BKITFOYaAIIO: 30ip Ta AeTaizalliio
CKapr, aHaMHE3 3aXBOPIOBAHHSI, 00’ €KTHBHE OOCTSKECHHSI,
3arajbHO-KJIiHIYHI aHaITi3u. 3a HEOOXiHOCTI MpHU3Havaa-
Csl KOHCYJBTAIlisl OTOJApUHTONOTa, TIPOBOIIIIACS PEHTIE-
Horpadis rpyaHoi kiitku. Pisens Ig E B cupoBarmi kposi
BU3HAYABCS JI0 TIOYATKY JiKyBaHHs i Ha 10-i IeHb.

Kpwurepii BktoueHHs AiTell 10 0OCTEKeHHS HaBeze-
Hi B Tabx1. 1.

B anammue3i pite# apyroi rpynu (AiTH 3 00TSDKCHUM
QIIEPTOJIOTIYHIM aHAMHE30M) XapaKTepHIUMU OyJIH CIie-
udivHi aneprivydi NposiBy, 110 MPEICTaBICHI Ha pucC 1.
VY 6 niTeii 3 2 TpyNH i 3aXBOPIOBAHHS MOE€IHYBAIHCS.

VY mporeci TiKyBaHHS TOCTPOTo OPOHXITY AITH 000X
TPyl OTPUMYBAIHU Ipernapar OpOHXIIpET -CHPOoI 3 pa3u
Ha geHb npotsaroM 10 guiB. Jeski niTa B mepiri aHi me-
peOyBaHHS B CTalliOHAPI TIPH IiIBUIICHHI TEMIIEPaTypH
OTPHUMYBAIIX >KapO3HWXKYBAJIBHY TEpAIIio i Ha3aIbHi Je-
KOHTECTaHTH.

O6TAEeHHK

aHamHes3 giTteit 3 2

B ATONIYHNI
fAepmatut

5;17%
- ‘1; 3% =

12; 40% m loctpa

4; 13% e Kponus'sHKa

AnepriuHuit
KOH'IOHKTUBIT

8;27%

Habpsik Keitke

Puc. 1. O0Ts:KkeHicTh aHAMHe3Y JiTell 2 rpynu
1[0/10 aJIepPriYHUX 3aXBOPIOBAHb

TloBTOpHI KIiHIYHI 00CTEXKEHHS XBOPUX MTPOBOAMIN
Ha 3, 5, 7 ta 10 AHi BiX HAAXOMXKCHHS JIO CTAIllOHApY.
OriHKa KJIHIYHUX CHMIITOMIB Y MAIi€HTIB 2 TPYI Ipo-
BOJIWIIACh y 0anax, siKi pe/ICTaBlIeHI Ha pucC. 2.

CraructudHa 00poOKa MEPBUHHUX JaHUX MPOBEIE-
Ha 3a 3araJbHONPUUHATHMH METOJIAMH CTaTHCTHYHOTO
aHai3y 13 3aCTOCYBaHHSIM IMapaMeTPHUIHUX KPUTEPiiB
BH3HAUYEHHS JIOCTOBIPHOI PI3HUII CEPEHIX MOKa3HU-
KiB. Bci mocimikeHHsT MPOBEICHO Y BiAMOBIAHOCTI 10
€TUYHHX MPUHIUIIB, 0 TPpUHHATI [enbcinrcpkoro Je-
kiapamiero 1 Skicaoro Kniniunoro IIpaktukoro (GCP)
BIIHOCHO MEIUYHOTO JOCIiHPKSHHS, IO MPOBOJAUTHCS
HA JTIONISX.

OujiHka KAiHiuHKX cumnToMmiB ¥ Banax y Aiteid 3 gBoX rpyn
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Ta0mums 1

KpuTepii Bk/II0YeHHS i BUKJIIOUEHHS Y A0CTiI:KeHHi epeKTHBHOCTI mMpenapary OpoHXinpeT cupon

Kpurepii Bk/IoueHHsI

Kpurepii BuKk/10ueHHst

Toctpuit GPOHXIT JIETKOTO 1 CepeTHBOTrO CTYMEHS TIHKKOCTI 3
TPUBAJIICTIO 3aXBOPIOBAHHS He Oinblie 2-x 1i6

XpoHi4HI BOrHHIIA iHQEKIIT 3 00Ky BEPXHIX AUXaJbHUX IUIIXIB

Bix nmutuan 3-7 pokiB

Anepriusi peakii Ha yeOpens 1 IOy

s niTeii 2 Tpynu —HasBHICTh aTOMIYHHUX PeaKiii B aHaMHe31
(xap4oBa ayeprisi, aTOMiYHUHN IEPMATHT)

aToIYHI IpOosABA HA MOMCHT 3BCPHCHHS

BaJld pO3BUTKY 6p0HXOHeI‘€H€BOI CUCTCMH

BpO/DKeHI 1 HaOyTi iMyHoehIUNTHI cTaHU

3aCTOCYBaHHS aHTHOAKTEpiaNbHHX 1 IPOTUBIPYCHUX MPENapaTiB
MPOTATOM THIKHS TIEPEN TOCHIIKCHHS

Pesynbratn pociigskeHHss Ta iX 00roBopeHHs.
Ha mnouarky mocnipkeHHs JiTH Majd CKaprv Ha IIiJIBH-
HICHHsSI TeMIepaTypyu Tilia Ta HAsBHICTh 1HTOKCHKAIliii-
HOTO CHUHIIPOMY, SIKHii MPOSIBIISBCSI MIISIBICTIO, TOJIOBHHM
6oneM Ta 6oyieM y M’s3ax, 3HIKEHHSIM alleTUTYy, JpaTiB-
JIUBICTIO.

B 000x mocmipkyBaHUX IpyHax CHOCTepiraiacst pu-
HOpesl 13 BUIUICHHSIM CEPO3HOTO ab0 CEpO3HO-CIIU30BO-
TO CEKpeTy, Kallelb 1 TifepeMis 3aHbO1 CTIHKH TJIOTKH.
VY 43,3% niteit apyroi rpynu 1a 'y 40% gmited meprmoi
rpymu OyJu CKapry Ha yTpyITHEHe HOCOBE AUXaHHS Yepes3
HaOpsIK CIM30BOT 00OJOHKH HOCa. AyCKyJabTaTUBHA Kap-
THHA XBOPHX Ha [MOYATKY JIIKYBAHHS XapaKTepPH3yBaIacsl
JKOPCTKUM JIMXaHHSM, Y TIEPEBAKHOI KITBKOCTI XBOPUX —
CYXHUMU XPHUITAMH.

JlaHi OIiHKY KITIHIYHUX CHMITTOMIB y OaJiax B TUHaMi-
I JTIKyBaHHA IIPeCTaBJICH] B Ta0M. 2.

Sk BuAHO 3 MaHUX Tabm. 2, Ha MOYATKY JiKyBaHHS
JUTH Ipyroi TPy BiApPI3HSUIACS BiJ MepIroi OLIbII BH-
pasHMMHM CKapramMy Ha BuaineHHS 3 Hoca (p < 0,05) Ta
THTEHCHBHICTH Kanwiwo (p < 0,05).

[Ipore micis mpoBeNEHOTO JIIKYBaHHS BiI3HAYAIOCS
3MEHILECHHS B’3KOCTI HA3aJIbHOTO CEKPETY Ta MOKpPalllaH-
Hs Horo Biaxo/mkeHHS Ha 3-t0 100y JsikyBaHHs (p<0,05)
y AiTeit 3 000X JOCHTiPKyBaHUX rpyIl. Byio BUsBICHO, 1110
y nite#t 3 1 rpynu Moka3sHUKH pHHOpET Ha 3 AEHB OCTO-
BIpHO BIIPI3HSIOTHCA Bix niTed 3 2 rpymu (p<0,05), 60
JITH 3 2 TPYITH MaJii OOTSHKEHHUH aJIeproJIoTiYHri aHaM-
He3. Uepes THKICHb y MePeBaKHOI OUIBIIOCTI MAIli€HTIB
MIPOSIBH PUHITY OYyJIH JIIKBiJJOBaHI IOBHICTIO.

[Ipu mopiBHSIHHI JMHAMIKK 1HTEHCHBHOCTI KalILTIO
y IIBOX Tpymax OyJI0 BHSBICHO, IO TPH MOCTYIUICHHI 110
CTaIliOHAPY JITH 3 2 TPYNH MaJH OUIbII iIHTCHCUBHHUN Ka-
menb, Hix Aith 3 1 rpymu (p<0,05). [Ipote Ha dhoHi KoMmII-
JIEKCHOTO JIIKyBaHHSI 13 3aCTOCYBaHHSM Ipenapary OpoH-
XimpeT nepedir Kalumo XapakTepru3yBaBcs JOCTOBIPHUM
3MEHIIEHHIM IHTEHCUBHOCTI KallUIIO BXXKE HA 3-U I€Hb
BiJI TOYATKY Teparii y 000X JOCTIKyBaHUX rpymax. Bike
4yepe3 TWXKIEHb ONHM3bKO IMOJOBUHH MIiTEH BiI3HAYHIH
Maibke oBHE 3HUKHeHHs Kauuto. Ha 10-i nens Bix roc-
miTasmizanii kamesns OyB JIIKBIIOBaHWI Maiike y BCIX Talli-
€HTIB. Jlumie 2 marienTy 3 2 rpyny MPOIOBKHIIN TEPAITito
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Opouxinperom jgo 12 ta 14 gniB. /[nHaMika aycKyabTa-
TUBHO{ KapTUHU II1i/1 BILTMBOM JiKyBaHHS XapaKTepPH3yBa-
Jacsl 3MEHIIICHHSIM iHTCHCHBHOCTI XPHIIIB B JIETCHSIX Ha
3-# neHp Tepamii i 1X 3HUKHEHHsIM Ha 7-10-1 1eHb.

Sk BugHO 3 Tabm. 2, y mitedl 000X Tpymn B Tporeci
KOMILICKCHOTO JIIKYBaHHS TOCTPOTO OpOHXITY 3 BKJIFO-
YEeHHSIM Tperapary OpOHXINPeT iIHTCHCHBHICTh JIMXOMAaH-
KU Ta IHTOKCHKAITIHTHOTO CHH/IPOMY B 3aJIC)KHOCTI BiJl JTHS
JKyBaHHS OyJ¥ TOCTOBIPHO MEHIIIMMH BXXe Ha 3-# JICHb
CTAIllOHAPHOTO JIKYBaHHSA 1 Ha 5-i JieHb y OUIBIIOCTI
niTed 3HUKITH. HopMautizaliisi Temreparypy Tina y JiTer
JIPYTOl TPYNH MPOXOAMIIA TIOBUIBHIIIE ITOPIBHIHO 3 Tep-
moro rpymofo. Tak, Ha 3 JeHb JIIKYBaHHS TEMIIEparypa
TiNa y JiTed ApyToi TPy HOpMasi3yBasiacs TOBUTBHIIIE
0,83+0,10 mopiBHSHO 3 AiTEMH 3 TIepInoi rpymu 0,61+0,05
(p < 0,05), mpote 3 5 mHA y aiTel 000X TOCITIIHKYBaHUX
TPYH TEMIEPATypHi TPOSBH 3HUKJIH.

VY 1abn. 3 npencTaBIeHO NUHAMIKY TeMOTrpaMu y Ji-
Tel IBOX JIOCIIKYBAHHUX IPYIT Ha (DOHI JIIKYBaHHS.

Sk MOKa3yroTh NIaHi, HaBeleH1 y Tabi. 3, y muHaMiIi
JIKYBaHHS CHOCTEPIraivcs MO3UTHUBHI 3MiHU 3 OOKY Te-
Morpamu. JIocTOBIpHUX BIIMIHHOCTEH y 3arajbHOTO aHa-
i3y KPOBI MIXK JIBOMa JOCIIDKYBaHUMH I'PYTIaMH B Tep-
NIMKA JICHb TIPW TOCHITANI3alil BUSBICHO He Oyno. bymo
BHSBJICHO, IO TTPOTATOM 10 JTHIB JIIKyBaHHS Y BCIX JITCH
HOPMAaJTi3yBaBCs PIBEHb JICHKOIMTIB y CHPOBATII KPOBI.
B mporieci JlikyBaHHS Y )KOIHOT JUTHHH HE CIIOCTEPIrano-
s TIBUINIEHHS BiTHOCHOTO BMICTY €03H0(iiB, 10 BKa-
3y€ Ha MOKIIMBICTH OE3IIEYHOTO 3aCTOCYBAaHHS IIpETIapary
OpOHXINpPET- CHPOIT Y TITSH Ha TJIi alepriqyHoro GoHy.

Y JKOmHOMY BHWIAAKy HE Big3HAYaJIOCS PO3BUTKY
YCKJIQJIHEHb TIepeOiry OpoHXITY.

Cepen mobiuanx edexriB y ommiei autuau (3,3%)
JPYToi TPYIH CIIOCTEPIraaics CKaprd Ha HyNOTY MICI
MpUIOMy TIpernapary OpOHXINpeT, o0 He MmoTpeOyBaio
Horo BiMIHM YW 3MEHIICHHS no3yBaHHs. Ille y ommiei
IUTHHU JPYTOi TPYIH CHOCTEPIraBcsl HE3HAUHHWH CBEp-
Ok Ha 9 JeHb CrOCTepEe)KEHHS. 3arocTpeHb aTOMYHOrOo
JIepMaTuTy abo MOSBH KPOIUB’STHKH HE CHOCTEPIranocs
y JiTel 000X rpyIl.

VY nmite# mepmioi TpynM BHU3HAYCHHS KOHIICHTpALii
3aranpHOro IgE y cupoBariii KpoBi IpOBOIUIH JIMIIE HA
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Tabmur 2

OcHoBHi KJIiHiYHI cUMNTOMU Y AiTell nepuioi Ta Apyroi rpyn B AuHamiui JikyBanusa (y 6ai1ax, M+m)

.. J{Hi nikyBaHHS

Kuiniuni cumnromu 1 3 3 7 10
Temneparypa Tina 1 rpyna 1,28+0,06 0,61+0,05* 0,05+0,02 BiZICYTHS BiZICYTHSA
(axcuisapHa) 2 rpyna 1,3740,08 0,83+0,10 0,07+0,03 BIJICYTHS BIJICYTHS
IHToKeHKawiHIi CHIIPOM 1 rpyna 1,1+0,09 0,7+0,06* 0,1+0,05 B%HCyTH%I\/'I B%,I[CyTH?I\/'I
2 rpyna 1,15+0,11 0,940,05 0,11+0,06 BIJICYTHIN BiJICYTHIH
B 3 Hoca 1 rpyma 1,21+0,05* 0,9+0,03* 0,64+0,05 BiJICYTHI BiJICYTHI
2 rpyna 1,87+0,11 1,43+0,13 0,77+0,05 0,13+0,05 BIACYTHI
[HTeHCHBHICTE KaLIo 1 rpyna 2,04+0,05* 1,32+0,03 1,15+0,04 0,51+0,07 BiJICYTHIH
2 rpymna 2,35+0,08 1,46+0,24 1,28+0,08 0,49+0,09 0,10+0,03
TIponyKruBiicTs Kanmmo 1 rpyma 2,76+0,1 1,02+0,9* 0,72+0,1 0,28+0,03 0,1+0,04
2 rpyma 2,86+0,05 1,22+0,12 0,86+0,06 0,34+0,07 0,14+0,04
Xpima s neremsx 1 rpyna 2,58+0,04 1,54+0,1 0,42+0,06 BIZICYTHI BIACYTHI
2 rpyna 2,65+0,08 1,73+0,17 0,45+0,08 0,07+0,03 BiJICYTHI

[IpumiTka: * — pi3HUI MK TpynaMu 00CTEKEHHS T0CTOBipHA, p < 0,05

Tabmnuus 3

KinbkicTh manieHTiB i3 3MiHEeHUMH MOKA3HMKAMH 3araJIbHOT0 aHAJII3y KPOBi B TMHAMILl JiKyBaHHA
npenaparom OpoHxinper-cupon

JIHi nikyBaHHS
Kainiyni cumnromu 1 nenp 10-12 nennp
M=+m
. 1 rpyna 4 (16£5,3%)* 0
JI 1-1
eiikoruro3 (9,1-15,0 r/m) 2 rpyna 6 (20,057,3%)" 0
HopMasbHuii piBeHb JEHKOLU-TIB KPOBi 1 rpyna 11 (44+6,7%)* 25 (100%)
(4,0-9,0 r/m) 2 rpyna 13 (43,34£9,0%)* 30 (100%)
. . 1 rpyma 10 (40,0+£9,0%)* 0
Jletikonewis (3,0-3,9 1/m) 2 rpyma 11 (36.748.8%)* 0
TTigBHIIEHHS IBUAKOCTI OCIJaHHS 1 rpyna 6 (24+8,6%)* 0
eputpouuTis (Merox [lanuenxona): 10
MM/r01-20 MM/TO 2 rpyna 7 (23,347,7%)* 1(3,3+3,3%)
. .. 1 rpyna 10 (40£9,2%)* 0
B 409
iqHOCHMH NiMdoruTo3 (moHax 40 %) 2 rpyna 12 (40,0£8.9%)* 3 (10,045.5%)
1 20,0+8,4%)*
BinnocHa eosunodinis (monazn 5 %) 5 Egiﬁ: 56(( 2(()):(())178:3 0//: )) - g

IpumiTka: * — pisHHIL MiX THIMU 00cTexeHHs p < 0,05

MOYaTKy JIKyBaHHS, AITAM JPYroi rpynyd BH3HAYCHHS
KOHIICHTpaIli1 3aranpHoro IgE y cupoBariii KpoBi poBo-
i me Ha 10 geds Tepamii. Anepriyauid GoH y miTel
Jpyroi TPymu MiATBEPIPKYBaBCS MOMIPHUM ITiIBUIIICH-
HSAM KOHIIeHTparlii 3aranbeHoro IgE y cupoBariii KpoBi.
Byro BusBIIEHO, 1110 HA ITOYATKY JIIKYBaHHS KOHIICHTPAIIis
3aranpHOTO IgE y cupoBarii KpoBi y AiTeit mepiioi rpy-
ma cknanana 14+1,3 kU/n Ta BiAmoBinaia HOpMaJIbHAM
MOKa3HHKAM.

KonrnenTparisi 3araneHoro IgE y cupomariii Kposi
y JiTelt Apyroi TpylH Ha MMOYATKy Teparii Oyiia B Mexax
38,3+1,3 kU/n, wepe3 10 mui — 36,8+1,1 xkU/n. TobTo
npotsiroM 10 THIB JiKyBaHHS, JOCTOBIPHUX 3MiH B Cepell-
HiX nokaszHukax IgE B cupoBariii kpoBi He BinOyI0Cs.

Ha ocHoOBI mipecTaBieHnX JaHUX Ipenapar OpoHXi-
MIPET CUPOII MPH 3aCTOCYBaHHI y JITSH 3 TOCTPUM OpOH-

®diroTtepanis. Yaconuc

XITOM, SIK Ha TJIi aneprigHoro (oHy Tak i 63 HbOTO, MO~
Ka3aB BUCOKY ¢(DEeKTHBHICTh 1 OC3MEUYHICTh, BiICYTHICTh
aJleprivHuX yCKJIaJHCHb 1 MOXe OyTH PEKOMEHIOBaHHUMA
JIO 3aCTOCYBAHHS Y MEAIaTPHUHIA MPAKTHIII.

BucHoBkn:

1. KomnuiekcHe JikyBaHHSI TOCTPOTo OPOHXITY Y i-
Teil, y T.4. 3 00Ts’KEeHUM aJiepriynumM (poHoM, i3 BKIIIO-
YeHHSIM Tpenapary OpPOHXImpeT Ma€ TNO3UTHBHHUUI
KJIiHIYHU e()eKT, MPU3BOAUTH 10 IMIBHIKOIO0 PO3pi-
JKEeHHSI 0POHXIAJTBHOT0 CEKPETY TAa MOJeTHIeHHs ii0ro
BiIX0/IzKeHHH BKke Ha 3-ii IeHb MOYaTKY Teparii.

2. PociunHuii mpenapart OpoHXinper Mae rapHui
npodinb O0e3mexu i MoKe 3aCTOCOBYBATHCH Y AiTel
NP roCTPOMY OPOHXITI HABITH 3 YCKJIA[ITHEHUM aJjiep-
rOJIOTiYHHUM AHAMHE30M MPAKTHYHO (€3 PU3UKY Po3-
BUTKY aJIepPriyHuX yCKIaAHEHb.

35 ==

Ne 71,2023



MeguumHa

JITEPATYPA

Antibiotic resistance: a final warning. Lancet. 2013;382:1072.

Butler CC, Hood K, Verheij T, Little P, Melbye H, Nuttall J, et al. Variation in antibiotic prescribing and its impact on recovery in
patients with acute cough in primary care: prospective study in 13 countries. BMJ. 2009;338:b2242.

De Pellegrin ML, Rohrhofer A, Schuster P, Schmidt B, Peterburs P, Gessner A. The potential of herbal extracts to inhibit SARS-
CoV-2: a pilot study. Clin Phytosci. 2021;7(1):29. doi: 10.1186/s40816-021-00264-6. Epub 2021 Mar 8. PMCID: PMC7937545.

Fischer J, Dethlefsen U. Efficacy of cineole in patients suffering from acute bronchitis: a placebo-controlled double-blind trial.
Cough. 2013;9:25.

Games E., Guerreiro M., Santana F.R. [et al]. Structurally related Monoterpenes p-cymene, Carvacrol and Thymol isolated from
essential oil from leaves of Lippiasidoides Cham. (Verbenaceae) protect mice against Elastase-induced emphysema. Molecules.
2016;21(10). DOI: 10.3390/molecules21101390.

Gencay M., Roth M., Christ-Crain M. [et al]. Single and multiple viral infections in lower respiratory tract infection. Respiration.
2010;80(6):560-567. DOI: 10.1159/000321355.

He Y, Jiang W, Liao JQ, Jing L, Li J, Yang L. Short-term effects of air pollutants on hospital admissions for acute bronchitis in
children: a multi-city time-series study in Southwest China. World J Pediatr. 2022;18(6):426-434. doi:10.1007/s12519-022-00537-1.

Huang JJ, Yang XQ, Zhuo ZQ, Yuan L. Clinical characteristics of plastic bronchitis in children: a retrospective analysis of 43 cas-
es. Respir Res. 2022;23(1):51. Published 2022 Mar 6. doi:10.1186/s12931-022-01975-1.

Kardos P, Cegla U, Gillissen A, Kirsten D, Mitfessel H, Morr H, et al. Leitlinie der Deutschen Gesellschaft fiir Pneumologie zur
Diagnostik und Therapie von Patienten mit akutem und chronischem Husten. Pneumologie. 2004;58:570-602.

Kemmerich B, Eberhardt R, Stammer H. Efficacy and tolerability of a fluid extract combination of thyme herb and ivy leaves and
matched placebo in adults suffering from acute bronchitis with productive cough. A prospective, double-blind, placebo-controlled
clinical trial. Arzneimittelforschung. 2006;56(9):652-660. doi:10.1055/5-0031-1296767.

Khosravi A.R., Erle D.J. Chitin-induced airway epithelial cell innate immune responses are inhibited by Carvacrol Thymol. PLoS
One. 2016; 11(7):e0159459. DOI: 10.1371/journal.pone.0159459.

Marushko Yu.V., Hyshchak T.V. ,Jovitsa T.V., Yesipova S.I., Khomych O.V. Clinical evaluation of the use of inhalations of 6%
N-acetylcysteine in 3% NaCL solution (FLU-ACIL broncho) in the treatment of children with acute bronchitis. Modern Pediatrics.
Ukraine.2022;7(127):126-132.

Marushko Yu.V., Hyshchak T.V. Experience in the use of enisamium iodide in the clinic of acute respiratory diseases: a review
of the literature. Modern Pediatrics.2018; 5(93):65-70Marushko Yu.V., Hyshchak T.V. Effectiveness of Icelandic moss extract for dry
cough in children. Modern pediatrics.2018; 6:71-77. (Ukr).Marushko Yu.V., Hyshchak T.V., Lysovets A.V., Myka M.Yu. Study of the
effectiveness of the herbal preparation "Bronhipret" in the monotherapy of acute uncomplicated bronchitis in children. Modern pedi-
atrics.2014; 4:84-84. (Ukr).

Marushko Yu.V., Hyshchak T.V., Lysovets O.V., Myka M.Yu., Marushko E.Yu. Antitussive and expectorant therapy for acute res-
piratory diseases in children. Modern pediatrics.2015; 6:51-55. (Ukr).

Marushko Yu.V., Hyshchak T.V., Khomych O.V. Experience of using Bronchypret syrup in preschool children with acute bronchitis
and an atopic background. Phytotherapy. Journal.2021; 2:4-10. D0i:10.33617/2522-9680-2021-2-4 (Ukr).

Marushko, Y., Hyshchak, T., Chabanovych, O. Features of the combined course of acute tonsillitis and pharyngitis in children with
allergic rhinitis and the possibility of local therapy. Paediatrics Eastern Europe.2021; 9(4):686-697. (Ukr).

Marzian O. Behandlung der akuten Bronchitis bei Kindern und Jugendlichen. Anwendungsbeobachtung bestitigt Nutzen und
Unbedenklichkeit einer Fliissigextrakt-Kombination aus Thymiankraut und Efeubldttern [Treatment of acute bronchitis in children
and adolescents. Non-interventional postmarketing surveillance study confirms the benefit and safety of a syrup made of extracts from
thyme and ivy leaves]. MMW Fortschr Med. 2007;149(27-28 Suppl):69-74.

Mastalerz-Migas A., Doniec Z., Plusa T. [Bronchipret TE® in therapy of acute infections of the respiratory tract.] Pol Merk. Lekar-
ski. 2017; 22;43(258):255-257. PMID: 29298963.

Morgan JR, Carey KM, Barlam TF, Christiansen CL, Drainoni ML. Inappropriate Antibiotic Prescribing for Acute Bronchi-
tis in Children and Impact on Subsequent Episodes of Care and Treatment. Pediatr Infect Dis J. 2019;38(3):271-274. doi:10.1097/
INF.0000000000002117, Patel N, Patel M, Inja R, Krvavac A, Lechner AJ. Plastic Bronchitis in Adult and Pediatric Patients: A Review
of its Presentation, Diagnosis, and Treatment. Mo Med. 2021;118(4):363-373.

Perret JL, Wurzel D, Walters EH, et al. Childhood 'bronchitis' and respiratory outcomes in middle-age: a prospective cohort study
from age 7 to 53 years. BMJ Open Respir Res. 2022;9(1):e001212. doi:10.1136/bmjresp-2022-001212.

Seibel J., Pergola C., Werz O. [et al]. Bronchipret® syrup containing thyme and ivy extracts suppresses bronchoalveolar, inflammation
and goblet cell hyperplasia in experimental bronchoalveolitis. Phytomedic. 2015 Dec 1;22(13):1172-7. doi: 10.1016/j.phymed.2015.09.001.

Seibel J., Wonnemann M., Werz O., Lehner M.D. A tiered approach to investigate the mechanism of anti-inflammatory activity of
an herbal medicinal product containing a fixed combination of thyme herb and primula root extracts Clinic. Phytosc. (2018) 4:4 DOI
10.1186/ s40816-018-0062-2.

Haoitiwna 0o pedaxyii 21.10.2022
Iputinamo do opyxy 15.11.2022

ABTOpH 3291BJISIOTH NP0 BIACYTHiCTH KOH(JIIKTY iHTepeciB.

BHecok aBTOpiB:

Mapymxko FO.B. — xoHnenmist i Au3aifH 1ocmimpKeHHs, 30ip MaTepiary, CTaTHCTHYHA 00pO0Ka TaHUX;
I'mmax T.B. — 306ip marepiany, cTaTucTHYHa 00poOKa TaHUX;

Xomuu O.B. — HanicaHHs TEKCTY, pelaryBaHHsL.

EaexTponna aapeca JJis1 JUCTYBaHHS 3 aBTOpaMu: iurii.marushko@gmail.com

. 36 ®itorepanis. Yaconuc Ne 1, 2023



MeguuuHa

UDC 615.322.6157.014

Sepideh PARCHAMI GHAZAEE

Candidate of Biological Sciences, Assistant, Assistant of the Department of Pharmacology, Clinical Pharmacology,
Pathological Physiology, Kyiv Medical University, Boryspilska str., 2, Kyiv, Ukraine, 02099 (Sep_par_71@ukr.net)
ORCID: 0000-0002-3829-3270

Tetyana HARNYK
Doctor of Medical Sciences, Professor, Professor of the Department of Physical Education, Sports
and Human Health, Vernadsky Taurida National University, John Mc Cain str., 33, Kyiv, Ukraine, 01042

(phitotherapy.chasopys@gmail.com)
ORCID: 0000-0002-5280-0363

Ella GOROVA

Candidate of Medical Sciences, Associate Professor, Associate Professor of the Department
of Physical Education, Sports and Health, Vernadsky Taurida National University, John Mc Cain str, 33,
Kyiv, Ukraine, 01042 (gorova.ella@tnu.edu.ua)

ORCID: 0000-0003-0259-5469

Petro SEREDA

Doctor of Medical Sciences, Professor, Head of the Department of Pharmacology, Clinical Pharmacology,
Pathological Physiology, Kyiv Medical University, Boryspilska str., 2, Kyiv, Ukraine, 02099 (p.sereda@kmu.edu.ua)
ORCID: 0009-0005-6005-9615

Kateryna MARCHENKO-TOLSTA

Senior Lecturer, Senior Lecturer of the Department of Pharmacology, Clinical Pharmacology, Pathological
Physiology, Kyiv Medical University, Boryspilska str., 2, Kyiv, Ukraine, 02099 (k.marchenko-tolsta@kmu.edu.ua)
ORCID: 0000-0001-7744-5874

Murtaza HAMEED

Sth year Student of Medicine, Department of Pharmacology, Clinical Pharmacology, Pathological Physiology,
Kyiv Medical University, Boryspilska str., 2, Kyiv, Ukraine, 02099 (m.hameed.st@kmu.edu.ua)

ORCID: 0000-0003-0570-1108

DOI 10.32782/2522-9680-2023-1-37

To cite this article: Parchami Ghazaee S., Harnyk T., Gorova E., Sereda P., Marchenko-Tolsta K., Hameed M.
(2023). Rol fitozasobiv u terapii revmatoidnoho artrytu (Ohliadova stattia) [Role of phytochemicals treatments

in managing rheumatoid arthritis (review article)]. Fifoterapiia. Chasopys — Phytotherapy. Journal, 1, 37-43,
doi: 10.32782/2522-9680-2023-1-37

ROLE OF PHYTOCHEMICALS TREATMENTS IN MANAGING RHEUMATOID ARTHRITIS
(REVIEW ARTICLE)

Non-steroidal anti-inflammatory drugs are one of the symptomatic treatment options for rheumatoid arthritis (RA). However,
these medications are known to have multiple adverse effects. Although biological medications target molecular pathways involved
in the inflammatory process of RA, there is a lack of long-term safety data. This review aims to present the novel insights of recent
studies investigating medicinal plants, phytochemicals and their pharmacological activities against RA. Punicalagin reduces release
of LPS-induced nitric oxide, TNF-a, and IL-6 by suppressing NF-xB and MAPK signaling pathways that are responsible for apoptosis
of chondrocytes. Anthocyanins decrease the number of Th17 cells and suppress Thl7 cells differentiation in vivo and in vitro. Also,
anthocyanins inhibit osteoclasts via downregulation of cytokines including IL-1, IL-6, IL-17, and TNF-a in vitro. Oral ellagic acid in
arthritic rats considerably decreases paw edema and levels of chitinase-3-like protein-1, which is induced via the NF-kB pathway and
overexpression of which is associated with the inflammatory process of RA in chondrocytes and synovial tissue. Punicic acid reduces
MMP9 gene expression, associated with the activation of NF-xB, which may mediate its anti-inflammatory effect in osteoarthritis.
Although to date natural products are mainly used as nutraceuticals, the treatment of RA by medicinal plants needs more investigation
to fully explore their potential as pharmacological agents in the treatment of autoimmune inflammatory diseases.

Key words: rheumatoid arthritis, punicalagin, anthocyanins, ellagic acid, punicic acid, anti-inflammatory phytochemicals.
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POJIb ®ITO3ACOBIB VY TEPAIIII PEBMATOITHOT'O APTPUTY (OIVISAAOBA CTATTS)

Hecmepoioni npomusananvhi npenapamu € 0OHUM i3 8apiaHmie CUMRIMOMAMUYHO20 NIKY8AHHS peeMamoionozo apmpumy (PA).
Oonak gidomo, wo 60HU MarOme YucieHni nobiuni ecpexmu. Hessaowcarouu na me, wo 6iono2iuni npenapamu Cnpsamo8aHi Ha MOeKy-
JISIPHI WIAXU 3ANANeHHs1, OPAKYe OaHux npo 00620cmpokogy besnexy wooo PA. []eii 02ns0 mae na memi npedcmasumu HO8I i0ei ocman-
HIX 00CI0CEHb NIKAPCLKUX POCIUH, (PimoXiMIuHuX peuosun ma ix ¢apmaxonociyni ecpexmu wo0o PA. Ilynikanazin smenuye susiny-
nenusa LPS-indyxoeanozo oxcudy asomy, TNF-o ma IL-6 winsaxom npuenivenus cueHanoHux winsaxie NF-xB i MAPK, saxi éionosioaroms
3a anonmos XoHopoyumis. AHmoyianu smenuyioms Kinbkicme knimur Thi7 i npuenivyioms ougepenyiayiio knimurn Thl7 in vivo ma in
vitro. Kpim mozo, anmouyianu ineibyoms ocmeoxkiacmu Wiisixom 3HUNCEeHHs pe2ynayii yumoxinie, exarouarouu IL-1, IL-6, IL-17 i TNF-o.
in vitro. Enazoea xucioma y wjypie 3 apmpumom 3Ha4HO 3MeHuye HaOpaAK nanu ma pieni ximunaszu-3-nodibnoeo oinka-1, axuil iHOy-
Kyemucs yepes unsax NF-kB i naomipna excnpecis ko020 noe a3ana i3 3anansHum npoyecom y XoHOpoyumax i CUHOBIANbHIN MKAHUHI.
Ilyuixosa kucioma snudicye excnpeciio 2ena MMP9, nog sizany 3 axmueayicio NF-kB, ujo mooice onocepedrkogysamu it npomusanaibhy
oi1o y pasi ocmeoapmpumy. Xoua Ha cb0200Hi NPUPOOHI CNONYKU 8 OCHOBHOMY BUKOPUCHOBYIOMbCA AK Hympuyesmuxy, mepanis PA
JUEKAPCOKUMU POCTUHAMU NOMPeDYE O00AMKOBUX 00CTIONCEHb, W0O NOGHICIMIO GUEHUMU IXHITI NOMEHYIAN K YAPMAKONOSIUHUX 3AC00i8
¥ NUKYBAHHI AYMOIMYHHUX 3aNATbHUX 3AX60PI06AHD.

Kniouogi cnosa: pesmamoionuii apmpum, nyHikanazii, aumoyianu, enazo8a KUcioma, nyHiko8a KUcioma, npomuzanaisii @imo-
XIMIYHI pe4yOGUHU.
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Introduction. Rheumatoid arthritis (RA) is a chronic
systemic inflammatory and autoimmune disease that
essentially affects the joints. Although the severity
of RA has reduced during recent decades, the disease
prevalence has risen. According to population-based
studies, the global prevalence of RA between 1980 and
2019 was 460 per 100.000 population. Trend analysis
showed that RA was observed more in developed
countries than developing countries (Finckh et al., 2022,
pp. 591-602; Almutairi, 2020, pp. 863—877). This disease
arises more in adult populations and is characterized by
swelling, redness, pain and stiffness and progressive
disability, affecting multiple joints symmetrically
(Kaloni, Chakraborty, & Biswas, 2020, pp. 179-190).
The role of several auto antibodies such as rheumatoid
factor (RF), anti-citrullinated protein antibodies (ACPA)
and anti-carbamylated protein antibodies (anti-CarP)
in the pathogenesis of RA is evident. In synovial
joints, type 1 T helper cells (Thl) are involved in the
activation of macrophages that induce the production
of pro-inflammatory cytokine like tumor necrosis factor
(TNF) (Mueller et al., 2021, p. 3017). Although recent
research has shown that interleukin (IL)-24 possesses
anti-inflammatory effects, it (together with 1L-20) was
detected to be enhanced in plasma from patients with RA
(Zhong, Zhang, & Chong, 2022, p. 627). Non-steroidal
anti-inflammatory drugs (NSAIDs) are one of the
symptomatic treatment options for RA. However, these
medications are known to have multiple adverse effects
including nephrotoxicity, gastrointestinal bleeding and
ulceration, increasing blood pressure and the risk of
first hospitalization due to congestive heart failure. In
order to control these reactions it is recommended to
administer NSAIDs for a short period of time and in the
lowest effective dose (Wongrakpanich, Wongrakpanich,
& Melhado, 2018, pp. 143—-150). Conventional disease
modifying anti-rheumatic drugs (DMARDs) are usually
the first choice to diminish disability and improve long-
term outcomes for people with RA. Biologics are much
more costly than other subsets of DMARDs, they are
commonly used as partial responders to traditional
DMARDs. Although the combination of biologics
and traditional DMARDs has demonstrated improved
efficacy, the potential benefits and harms (such as cancer
and infections) are still controversial (Singh et al.,
2016, p. CD012183). Various treatment strategies aim
to suppress the activity of the disease. The introduction
of synthetic and biologic DMARD:s in very early stages
of RA minimizes joint damage and functional disability,
optimizing outcomes for patients. However, in spite of
applying aggressive pharmacologic treatment regimens
early in disease onset, complete clinical remission is not
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achieved (Guo et al., 2018, p. 15). Although biological
medications seem to effectively target molecular
pathways involved in the inflammatory process of RA,
there is a lack of long-term safety data regarding their
use. Moreover, biologic drugs appear to have some
disadvantages. Among these is their chemical and
physical volatility. Immunobiologicals should be stored,
distributed and transported at specific temperatures
(2-8°C) in order to avoid compromising their safety
and efficacy. Patients need to be informed about
home storage temperature condition monitoring via
instructions provided by drug manufacturers (de Assis
Damasceno et al., 2020, pp. 1-6). Various investigations
have demonstrated an increased prevalence in the use of
herbal medicine in developing countries. Since ancient
times, herbs have been utilized as medicines for treating
numerous diseases including inflammatory diseases.
Interestingly, a rise in the prevalence of herbs used as
complementary and alternative medicine among chronic
disease patients has been reported in recent years (Peltzer
& Pengpid, 2019, pp. 573-582; Welz, Emberger-
Klein, & Menrad, 2018, p. 92). The anti-inflammatory
properties of some herbal products are well-known
and they have fewer unwanted effects than existing
anti-inflammatory medications. As such, herbs and
their derivatives constitute a promising arena in novel
medical therapies. Furthermore, the cost-effectiveness
of natural products has been explored and summarized
by high quality studies (Xiong et al., 2022, p. 765226).

This article aims to present a review of novel insights
into the use of medicinal plants, phytochemicals and
their pharmacological activities against RA that have
already been investigated via recent in vivo, in vitro
experiments and clinical trials.

Anti-inflammatory phytochemicals and their
mechanism of actions. Inflammation is a pathological
process characterized by the accumulation of pro-
inflammatory mediators at the site of cell or tissue
injury. Continuous inflammatory responses may lead
to different types of autoimmune diseases such as RA.
The pathological process in RA involves macrophages
and lymphocytes migrating to the synovium of
joints, causing synovitis. Certain phytochemicals
are considered to inhibit the release of inflammatory
molecules to suppress inflammatory responses (Shin et
al., 2020, p. 5932; Gandhi et al., 2022, pp. 1-15).

Punicalagin. 1s the precursor of ellagitannin and
has been reported to be the most active polyphenol
obtained from different parts of the pomegranate tree
(Punica granatum Linn.). Methanolic (and ethanolic)
pomegranate peels extract contains a high amount
of Dbioactive compounds, including punicalagin
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(1050 mgg) (Xu et al., 2021, pp. 1-12). Historically,
seeds and juices are believed to have been taken as
supplements to reduce the clinical symptoms of RA
(Singh, Singh, & Mahajan, 2020, pp. 1306-1327).
Marques and coauthors (2016) have already revealed
that Punicalagin diminished TNF o and interleukin
(IL) 6 secretion in macrophages and primary human
chondrocytes  with  lipopolysaccharide  (LPS)-
induced inflamed RAW264.7. (Marques et al., 2016,
pp. 463—1467). Nuclear factor kappa B (NF-xB) is a
transcription factor that is activated by inducers such as
cytokines in the cytoplasm of various types of immune
cells. It migrates to the nucleus where it in turn induces
transcription of target genes that mediate inflammatory
responses, including those involving cytokines and
chemokines. It is worth noting that many findings
confirm activated NF-xB can be detected in human and
animal arthritis synovium. (Singh, Singh, & Mahajan,
2020, pp. 1306-1327).

Cao et al. (2019, p. 2794) demonstrated that in
RAW264.7, in a mouse cultured macrophage cell
line that was pre-treated with punicalagin and LPS,
punicalagin reduced release of LPS-induced nitric oxide
(NO), TNF-qa, and IL-6 by suppressing NF-kB and the
mitogen-activated protein kinase (MAPK) signaling
pathway thatis responsible for apoptosis of chondrocytes.
These results testify to the anti-inflammatory property of
punicalagin via its ability to affect different inflammatory
pathways.

Anthocyanins (ACNs). Are a subtype of flavonoids;
water-soluble polyphenol compounds and which
naturally exist in fruits and vegetables. Pelargonidin,
delphinidin, cyanidin, peonidin, petunidin, and malvidin
are widespread ACNs, present in many common
plants. They have been shown to represent potent anti-
inflammatory, anti-oxidant, anti-cancer, anti-obesity and
immunomodulatory activity (Salehi et al., 2020, pp.
1-20). The role of oxidative stress as one of the factors in
the pathogenesis of RA is well-known. The regulation of
oxidative stress by ACNs has been demonstrated in recent
studies (Li et al., 2019, pp. 6815-6828; Min et al., 2015,
pp. 1-17). The dysregulation of T helper 17 (Th17) cells
which secrete proinflammatory IL 17 plays an important
role in inflammation of affected joints in RA and may
contribute to the destruction of cartilage and bone
(Miao, Zhao, & Chen, 2022, pp. 1-9; Min et al., 2015,
pp. 1-17). Decreasing the number of Th17 cells and the
suppression of Th17 cells differentiation via the effect of
oral ACNs has been examined in vivo and in vitro by Min
and coauthors (2015). Furthermore, the authors reported
the inhibitory effect of ACNs on osteoclasts via the
downregulation of cytokines including IL-1, IL-6, 1L-17,

- 40
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and TNF-a in vitro. Although these studies suggest
ACN therapy could represent a useful, novel approach
in moderating inflammatory processes involved in
chronic inflammatory disease, the results indicate that
the oral bioavailability of ACN is low and its conjugated
metabolites are released through bile without systemic
distribution. It is worth noting that, not only the chemical
structure of ACNs, but factors such as gut microbiota and
metabolic process may affect the bioavailability of these
natural compounds. Recent data proposes that cyanidin-
3-O-glucoside may possess a higher bioavailability than
other ACNs (Salehi et al., 2020, pp. 1-20; Koztowska, &
Dzierzanowski, 2021, pp. 1-17).

Ellagic acid (EA). Is a widely-distributed naturally
bioactive phenolic agent, found predominantly in berries
and nut kernels in different concentrations. The bur of
the plant Castanea sativa Mill (sweet chestnut), the
mesocarp of Punica granatum L. (pomegranate) and
the fresh weight base of Rubus idaeus L. (raspberry) all
contain a high EA content. The pronounced biological
properties of EA such as anti-inflammatory, anti-
oxidant, anti-apoptotic and anti-mutagenic effects have
been well-documented. Additionally, the antidiabetic,
hepatoprotective, neuroprotective and cardioprotective
capacity of EA has been summarized by Sharifi-Rad
and coauthors (Sharifi-Rad et al., 2022, pp. 1-24).
The effect of EA on various indices and possible
mechanisms involved in the pathogenesis of RA has
been investigated in Freund’s complete adjuvant (FCA)-
induced arthritis rats by Fikry and coauthors (2019).
Administration of oral EA (50 mg/kg/day) for 20 days
in the rats considerably decreased paw edema and levels
of chitinase-3-like protein-1 (CHI3L1). CHI3LI is an
inflammatory marker induced via the NF-kB pathway
and its over expression by chondrocytes and synovial
tissue is associated with the inflammatory process of
RA. Moreover, the study showed EA reduced cartilage
destruction, synovial hyperplasia and bone erosion
generated by Freund’s adjuvant. Significant suppression
of caspase-3 expression in models treated with EA
testifies to the anti-apoptotic property of this biologic
compound (Fikry, Gad, & Eid, 2019, pp. 878-886).

A study carried out by Lin and colleagues (2020)
assessing the protective effects of EA in osteoarthritis
suggests that EA suppresses secretion of iNOs (inducible
nitric oxide synthase) and COX-2 (cyclooxygenase)
in cultured human articular chondrocytes with IL-1p3-
induced inflammation. Moreover, they observed that EA
could impede the destruction of cartilage surface and
decrease Osteoarthritis Research Society International
(OARSI) grades in osteoarthritic mice models in
vivo (Lin et al., 2020, pp. 1-9). The results of the
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trial conducted by Ghoochani, Karandish and Mowla
(2016, pp. 4377-4381) on 38 patients revealed that the
consumption of pomegranate juice, which is rich in EA,
markedly diminished the stiffness score and improved
cartilage destruction and physical function. Although
it has been proposed as a therapy due to its potential
benefits and little toxicity to normal cells, poor water-
solubility and limited oral bioavailability restrict the
efficacy of dietary EA. In this regard, a number of studies
are being conducted, specifically focusing on drug
delivery systems and formulation strategies to improve
the bioavailability of EA. Micronized EA powder
particles, amorphous EA dispersion, EA inclusion
complexes (in cyclodextrins), EA encapsulated in arene-
ruthenium metalla-prism cages, EA-polymers, and
chitosan (CS) micro/nanospheres are some examples of
such biopharmaceutical technologies aiming to allow
for the administration of EA in a more bioavailable form
(Zuccari et al., 2020, p. 3353).

Punicic acid (PA). Is known as a conjugated
linoleic fatty acid and the main bioactive compound of
pomegranate seed oil. Its anti-inflammatory, antioxidant,
antidiabetic and anti-cancerogenic properties have
been recently reported (Aruna, Venkataramanamma,
& Singh, 2016, pp. 16-27). Taherian, Maghsoudi and
Vaziri (2018, pp. 31-44) examined in vitro the effect
of PA on LPS-induced matrix metalloproteinases
(matrixins, MMPs) gene expression in synoviocytes.
These play a major role in pathogenesis of osteoarthritis
by degrading the cartilage’s extracellular matrix (ECM).
The study revealed that PA reduces MMP9 gene
expression, the overexpression of which is associated
with activation of nuclear factor-xB (NF-«B) (Li et
al., 2012, pp. 2096-2106). This may mediate the anti-
inflammatory effect of PA in osteoarthritis.

Future perspectives. Research interest in acombination
of phytotherapy and conventional, Western medication is
rising worldwide. Phytochemicals are being investigated
in vitro, in vivo and to a lesser extent in human trials, for
better understanding of their potential benefits as therapy
for many diseases. Herbs have demonstrated any ability
to influence metabolic and immune system functions.
Plant materials have been reported to be useful in the
treatment of mental disorders, inflammatory diseases and
cancers (Mata, Figueroa, & Navarrete, 2019, pp. 1-142).

The established origin of many modern medications in
ethnobotanical remedies testifies to the important role of
phyto-compounds not only in traditional but conventional
medicine. Increasingly, studies are investigating the role
of herbal medicine in treating autoimmune disorders (e.g.,
multiple sclerosis, Crohn’s disease, ulcerative colitis,
atopic dermatitis, and RA). Preliminary results from many
recent studies have shown the effect of immunomodulatory
plants on the immune system as immunostimulants
and/or immunosuppressors. However, regarding the
immunomodulatory power of some bioactive compounds,
theresultofclinical studies differs from those in experimental
models. Thus, the lack of reliable data in clinical studies is
the main limitation for supporting experimental evidence.
The incompatible anti-inflammatory or proinflammatory
properties of these bioactive constituents in different
autoimmune disorders further necessitates more supportive
clinical trials (Di Sotto, Vitalone & Di Giacomo
2020, p. 468). Assessing the awareness of health care
professionals on the safety of herbal medicine has gained
growing interest worldwide. Accordingly, due to rising
importance of natural products in the medical sphere,
health care professionals require training to recognize
the pharmacokinetic interactions of concomitant use of
herbal medicines with conventional drugs, result of natural
remedies overdose, tolerance, hypersensitivity, their impact
on different organs, toxicity and teratogenicity (Hasen, &
Hashim, 2021, pp. 2001-2008). The importance of health
education programs to improve knowledge and awareness
of health care providers regarding medicinal plants benefits
and safety should be considered as research interest in this
area continues to grow.

Conclusion. In recent years, growing evidence
has highlighted the fact that biological agents
possess the ability to block inflammatory mediators
and modulate the immune system, marking them
as candidate drugs for the treatment of chronic
inflammatory diseases such as RA. However,
planning for more clinical trials to investigate
pharmacological potential of herbal medicine is
necessary. Although to date natural products are
mainly used as nutraceuticals, the treatment of RA
by medicinal plants needs more investigation to fully
explore their potential as pharmacological agents in
the treatment of autoimmune inflammatory diseases.
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BIOXIMIYHA JIATHOCTHUKA HEAJIKOI'OJIBHOI'O CTEATOI'EITATUTY
Y XBOPUX HA XOJIEIIUCTHUT I TAHKPEATUT

Axmyansnicme. Heanxoeononuu cmeamozenamum (HACI) — oona 3 Halinowuperiuux x6opob cyuacnoi aroounu. Y namozenesi
HACT supiwansry pons 6idiepaioms NOPYUeHHs #CUpo6o2o 00MIHy ma akmueayis npozanaivHux npoyecis. He suxnoueno, o HACI
MODICe UHUKAMU [ Ha MILT IHUUX 3aNATAbHO-OUCMPOQIUHUX 3AX80PI0BANb 2eNAMO-OLIiapHOT cCUCMEMU.

Mema oocnidrcennsn. Jlocnioumu HasigHicmy Heankoeonvhoeo cmeamozenamumy (HACT) y xeopux Ha xoneyucmum i nankpeamum.

Mamepianu ma memoou docnioxcenna. Y 37 nayicnmis, 3 akuxy 15 6yno diaenocmosano xoneyucmum i’y 8 nankpeamum, 6y10
docniddicero y naazmi kpogi emicm Oinipy6iny, npomeiny, mpueniyepuois (TI') i 3aeanvrozo xonecmepuny (3X), a makooic akmuenicme
Gepmenmis: aminaszu, wycruoi ocgpamaszu (JI®), ananinmpancaminasu (AJIT), acnapmammpancaminazu (ACT).

Pesynomamu 0ocnidscenus ma ix 062080penns. Bcmanosneno icmomue 3pocmanns piens 6inipyoiny, TI, JI®D, AJIT y xeopux Ha
Xoneyucmum. Y xeopux Ha namkpeamum HaubiIbu00 Mipo 3pOCMAE AKMUBHICMb AMINA3U, a MEHWOI0 MipOio — pieeHb OinipyOiHy,
JID i AJIT. 100% xeopux maroms icmomuo suwuil pisenv AT i JID, 3 akux y 93% xeopux 3nauno nidsuwjerne cnisgionouents AJIT/
ACT, a 'y 80% xeopux na xoneyucmum nioguweni cymmeso pieni AJIT, JI®, cnissionowenns AIT/ACT i TI" 100% xeéopux na nankpe-
amum mMaoms 6UCoOKull pigenv aminaszu, 75% — niosuwyene cniesionowents AJIT/ACT, y 80% TI i nuwe 37% AJIT.

Bucnoeok. Hiaenoz HACI cnio susnauamu 3a cykynHicmio maxux 6ioximiunux nokasnuxie kposi, sax AJIT, TI" i cniggionowens
AJIT/ACT. Ompumani namu dani ceiouams, wo y 80% xeopux na xoneyucmum i y 37% xeopux Ha nankpeamum posgusacmuvcsi HACI
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BIOCHEMICAL DIAGNOSIS OF NON-ALCOHOLIC STEATOHEPATITIS
IN PATIENTS WITH CHOLECYSTITIS AND PANCREATITIS

Actuality. Non-alcoholic steatohepatitis (NASH) is one of widespread disease of modern people. The disturbances of lipid
metabolism and the activation of proinflammation processes are main factors of NASH pathogenesis. Non exclusion hat NASH may
develop in persons with cholecystitis and pancreatitis.

Aim of work. To investigate the presence of non-alcoholic steatohepatitis (NASH) in patients with cholecystitis and pancreatitis.

Research methods. In 37 patients, of whom cholecystitis was diagnosed in 15 and pancreatitis in 8, the content of bilirubin, protein,
triglycerides (TG) and total cholesterol (TC) in the blood plasma, as well as the activity of enzymes: amylase, alkaline phosphatase
(ALP), alaninetransaminase (ALT), aspartate transaminase (AST) were investigated.

Results. A significant increase in the level of bilirubin, TG, ALP, ALT in patients with cholecystitis was established. In patients with
pancreatitis, the activity of amylase increases to the greatest extent, and the level of bilirubin, ALP and ALT to a lesser extent. 100% of
patients with cholecystitis have a significantly higher level of ALT and ALP. From this number, 93% of patients had a significantly increased
ALT/AST ratio, and 80% of cholecystitis patients had significantly increased levels of ALT, ALP, the ALT/AST ratio, and TG. 100% patients
with pancreatitis have a high amylase level, 75% have an elevated ALT/AST ratio, 80% have TG and only 37% have increased ALT.

Conclusions. The diagnosis of NASH should be determined by a combination of biochemical blood parameters such as ALT, TG,
and the ALT/AST ratio. Our data show that 80% of cholecystitis patients and 37% of pancreatitis patients develop NASH.

Key words: steatohepatitis, cholecystitis, pancreatitis, diagnostics.
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AkrtyanbHictb. HeankoronsHuil —crearorenartut
(HACT) — onHa 3 HaWMOMHUPEHIIIUX XBOPOO CydacHOI
JIFOIMHU 1 XapaKTepU3y€EThCs PO3BUTKOM 3arlajibHO-/IHU-
CTpodiuHOTrO Mporecy (remaTuTy) Ha Ti CTeaTo3y Ie-
yinku (Marcellin, Kutala, 2018; Ge, Zheng, Wang,
Du, Jiang, 2020). Crearto3 mnediHkd, a0 HEaJIKOroJIbHA
xupoBa xBopoOa medinku (HAXXII), Bunukae 3a Ha-
sieHOCTI OxkmpiHHs (Polyzos, Kountouras, Mantzoros,
2019), mpUYMHOI SKOTO € B OUIBIIOCTI BHUMAJKiB
(maibke 90%) HamMipHE CIIOKHBAaHHS JKUPIB (OUIb-
e 30% 3a xanopiiiHicTio) (Loomba, Wong, Fraysse
et al, 2020; St-Amand, Ngo Sock, Quinn, Lavoie, St-
Pierre, 2020). HakonnueHHsS >XHpy B MEUiHI[ MOXe
BinOyBaTuch i Oe3 oxwupinas (mpubmmsHo y 10% ma-
[I€HTIB 3 TCHETUYHUMH a00 1HJYKOBAHUMHU MOPYIICH-
HSMHU IEYiHKOBHX CHCTEM YTBOPEHHS JINOMpPOTEiNniB
nyxke Hu3bkol mineHocTi (JIITJIHI) abo 3HmkeH-
Hsa piBHsA iukpenii JITTJIIII y xpos) (Titov, 2008;
Titov, 2014). TpuBama HOPUCYTHICTh >KHPY B TCUiH-
i 0OYMOBIIOE 3HAYHE 3POCTAHHS BUIBHUX JKUPHUX
KHCJIOT, SIKi € TOJIOBHOIO MPUYHHOIO PO3BUTKY OKCH-
naruBHoro crpecy (Garcia-Berumen, Ortiz-Avila,
Vargas-Vargas et al, 2019). Bracnigok 1nporo BUHH-
Ka€ TMOIIKOKCHHSI MITOXOHJIPiH, MEMOpaHHUX CTPYK-
Typ renatouutiB (Luci, Bourinet, Leclére, Anty, Gual,
2020; Wupperfeld, Fricker, Bois De Fer, Frank, Wehrle,
Popovic, 2022), 110 mpu3BOIUTH A0 PO3BUTKY T'€IIATUTY
(Anderson, Borlak, 2008; Arab, Dirchwolf, Alvares-
da-Silva et al, 2020).

Hiarnoctuka HACI € akTyaibHOI0O TpoOiIeMoro Me-
JUIMHU Y 3B’SI3Ky 3 HaJI3BUUYAHOIO MOMIMPEHICTIO 1€l
xBopoOH (maiixke 700 MJIH Jitomed y CBITI) 1 11 BaXKKH-
MH HacHifkaM# (IHMpO3 IMEYiHKHU 1 TremaToeTrosIpHIH
pak) (Marcellin, Kutala, 2018; Ge, Zheng, Wang, Du,
Jiang, 2020). Haii6inein mommpeHow € OioxiMiyHa [i-
arnoctuka HACT, sika nepenbadae BU3HAYCHHS B KPOBI
MAI€HTIB PiBHSA TIOKa3HUKIB JIMIIHOTO MeETaboNi3My:
BMmicty Tpuniinepuais (TT), 3arampHOro xojecTepu-
Hy (3X), XomecTepuHy JIIMOMPOTEiNiB HU3BKOI IIiJIb-
vocti (JITTHII) i nimompoTeimiB BHCOKOT HILIBHOCTI
(JIIIBLL) (Yang, Zhong, Ye et al, 2020; Yang, Xu, Hu,
Zhang, Kuang, Zou, 2022; Lu, Kuang, Yue, Hu, Sheng,
Zou, 2022). Y 6insmocti xBopux Ha HACI 1i mokas-
HUKH MiABUINYIOThCA. OIHAK piBeHb IUX MOKA3HUKIB
3poctae i y narientiB 6e3 HACT, ane siki crioKuBaroTh
HaJMIpHY KUTbKicTh )upy (Gozhenko, Gryshko, 2019;
Gonzalez-Becerra, Ramos-Lopez, Barron-Cabrera et
al, 2019). V nmesxoi kximpkocti marieHTiB (8-19%) Bu-
spnsietbess HAXKXIT 6e3 3arampHOro oxupinHs (Zou,
Zhong, Hu, Sheng, 2020).

[loxa3HMKOM HAsSBHOCTI 3amalbHO-TUCTPOGidHO-
ro Mpouecy B MEYiHIll MoXe OyTH 3pOCTaHHS B KPOBI

®diroTtepanis. Yaconuc

«TIEYiHKOBUX» MapKepiB, 30KpeMa, aKTHBHICTh aJaHiH-
tpancaminasu (AJIT) (Zou, Zhong, Hu, Sheng, 2020;
Kolesnikova, 2012), mpuuomy Oinbin crnenudigHIM
€ 3poctanHs cmiBBigHomeHHs AJIT/ACT (acmaprar-
TpaHcamiHaza) (Zou, Zhong, Hu, Sheng, 2020).

Jns niarnoctuku HACI pekoMeHIyH0Th BUKOPUCTO-
BYBaTH aHTPOIIOMETPUYHI MOKA3HUKH (1HIEKC Macu Tina
(IMT), 06’em Tauii) abo ix komOiHamiro (Kuang, Sheng,
Hu, Lu, Peng, Zou, 2022). 1li noka3HUKH y XBOPHX Ha
HAJXKXII 3pocratore Ha 10-25%, Tomi sk piBenp TI'
3poctae Ha 60—-100%, a aktuBHicTs AJIT — Ha 50-70%
(Kuang, Sheng, Hu, Lu, Peng, Zou, 2022).

MeTtoro 1aHoi po6oTu Oysi0 BU3HAUCHHS HAsSBHOCTI
HACT y XxBopHX Ha XOJIEIIUCTUT ab0 maHkpeatut. Bimo-
MO, IO TOPYIICHHS 0OMiHY JKOBYHHMX KHCJIOT, SIKE, SIK
MPaBWIIO, CIIOCTEPIraeThCs MPU IHUX 3aXBOPIOBAHHSX,
BiuBae Ha po3BuTok HAXKXII i HACT (Arab, Karpe
n, Dawson, Arrese, Trauner, 2017; Pei, Gui, Kan et al,
2020; Okushin, Tsutsumi, Ikeuchi et al, 2020).

Marepianu Ta MeTonM JoCTigKeHHs. byro
oOcTexeHo 37 Mami€eHTIB, PO3NOAUICHUX y TPU TPyNH
(tabm. 1).

Ta0mums 1
XapakTepucTHKA NANI€HTIB
| C— Irpyna— | Il rpyna- | III rpyna—
KOHTPOJIb | XOJIEHMCTHUT | NAHKPeaTHuT
K1J‘{LK1CTB 14 15 8
JTOCITIHKEHUX
Bik, poku 25-58 26-83 29-92
YonoBiku 6 8 2
Kinku 8 7 6
Ingexc macu Tina 27,5+1,1 26,4+1,2 27,9£1,5
(IMT) (24,1-29,9) | (22,3-31,0) | (21,5-35,6)
3Ha'-lel-:;l-([)ﬂOIMT > 0 3 (20%) 2 (25%)

I rpyny cknanu marieHTH 0€3 OXHpIHHA 1 OUeBUJI-
HUX coMaTnIHHX XBopoO. Il rpyma Oyma npeacrasicHa
narientamu 3 xonenuctutamu i Il rpyma Bkirouana
XBOpPHUX Ha MaHKpeaTwT. [liarHo3 BCTAHOBIIIOBAIN Y Bill-
MOBITHOCTI A0 icHyroumx pekoMmeHpaniil (Gozhenko,
Kvasnyc’ka, Konkin et al, 2010). SIk BugHO 3 IMX 1a-
HUX, BIJICYTHI iCTOTHI BiAMIiHHOCTI y moka3Huky IMT
y MAII€HTIB 3 XOJICIUCTUTOM 1 TAHKPEATHTOM.

¥V m1a3mi KpoBi MaIieHTiB BU3HAYAIH BMICT IIPOTEiHY
(Lowry, Rosenbrough, Farr, Randall, 1951), 6inipy6iny
(Goryachkovskiy, 2005), tpurminepunis (Tets, 1997),
3aranpHOTO X0nectepuny (Tets, 1997), akTuBHICTE (ep-
MeHTiB: aminasu (Goryachkovskiy, 2005), myxHoi ¢doc-
¢darasu (Levitsky, Makarenko, Demyanenko, 2018),
ananintpancaminasu (Tets, 1997), acnaprarrpancami-
Hasu (Tets, 1997) i 3a cmiBBigHOomeHHs M AJIT/ACT BH-
3HauaJli NOKA3HUK je Pitica.
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CratuctuuHy OOpOOKY pe3yNbTaTiB JOCIiIKSCHHS
3aificHIOBaNM y BianosigHocTi a0 (Truhacheva, 2012).

PesyabTaTn gociimkeHHsi Ta iX 0OroBOpeHHs.
Y Tabmumi 2 TpeACTaBICHO pe3yNbTaTH BH3HAUCHHS
y IUIa3Mi KpoBi Mali€HTiB BMICTY MpoTeiny, 01mipyOiny,
TT 1 3X. Sk BUAHO 3 IUX JJAHUX, BMICT IPOTEiHY Y XBO-
pUX BHABISE NIESKY TEHCHIIIO IO 3POCTAaHHS, OJHAK
p>0,05. BMict Oinipy0iHy y XBOpHUX 3HAYHO 3POCTAE:
y XBOPHX Ha XOJCLUCTUT y 5 pa3iB i y XBOpUX Ha MaH-
kpeatut y 3 pasu. Bmict TI" noctoBipHO 3pocTae y XBo-
PpHUX Ha XOJICITUCTHUT 1 BUSIBIISIE TEHACHIIIIO 0 3pOCTaHHS
y XBOpHX Ha maHkpeatuT. Bmict 3X Mano 3MiHIO€THCS
Y XBOPHX.

Tabmums 3
@DepMeHTATHBHI MOKA3ZHUKHT
IUIA3MH KPOBIi NALIEHTIB
Iloxa3Huku Konrtpoas | Xonemucrur | Ilankpearur
+ +
- 5747 84+9 141+16
Awminaza, on/n (31-68) (67-92) (99-180)
p<0,05 p<0,01
220+35 108+15
JI 65+10
(bOC(ba}TIZ:;ao /. (42-90) (125-250) (86-140)
oM p<0,01 p<0,05
AnaHiHTpaHca- 310441 155,4+£21,8 71,849,9
minasa (AJIT), 0 (38,2-270,5) | (39,0-115,4)
(28,7-39,9)
on/I p<0,01 p<0,01
A01‘1apTaTTpaH— 50,445.8 76,6+8.9 60,1+8,5
caminaza (ACT), (38.2-60.0) (54,0-90,3) (52,3-91,5)
on/n ’ ’ p<0,05 p>0,05
+ +
0.7540.11 1,27+0,15 1,1240,16
AJIT/ACT (0.67-0.81) (0,71-1,49) (0,82-1,25)
’ ’ p<0,05 p>0,05
Tabnuns 4

KinbkicTh namieHTiB 3 migBUIIIEHNM PiBHEM
J1abopaTOPHUX MOKA3HUKIB MJIa3MHU KPOBI

Tabmurg 2
BioxiMiuHi MOKa3HUKY MJIa3MHU KPOBi Mali€HTIB
IlokazHuku Kontpoab | Xoseuucrur | Ilankpearur
7144 82+7 78+6
Iporein, r/n 6080 (58-94) (61-82)
(60-80) p>0,05 p>0,3
o 64,4+8,8 39,94+4,5
Binipy6iH, 12,5+3,2 (182491,3) | (17,5-59.6)
MMOJIB/JI (7,0-20,0) p,<0 01’ p,<0 0 5’
. 1,14+0,22 0,82+0,20
Tpurniuepuau, 0,65+0,12 (0.30-235) | (037-1.35)
MMOJIB/J (0,38-0,80) ’p<0 0’5 ,p>0 0’5
Xonecrepun 4,70+0,46 4,26+0,42
- é’z‘;fg’(z)g) (B11-720) | (2.95-6.11)
MMOJIB/ I i ’ p>0,05 p>0,3

VY rtabmuui 3 mpencTaBiIeHO Pe3yNbTaTH BH3HAYCH-
HSl (DEPMEHTHHUX MOKA3HUKIB Y IUIA3Mi KPOBI MAIli€HTIB.
BugHO, 110 akTHBHICTE aMija3W HaWOUIbIIEe 3pocTae
y XBOpHUX Ha NMaHKpeatuT ( 'y 2,8 pasu), ToAl SIK Y XBOPUX
Ha XOJEUUCTUT — Juie B 1,6 pa3u. Y XBOpUX Ha XoJe-
LIUCTHUT 3HAYHO 3POCia aKTUBHICTH JYX)HOI (hocdarazu
(Oinpime HiX y 3 pa3u). Y XBOpUX HA TAHKPEATHT aKTHB-
HICTb JIy>kHOI ¢ocarasu 3pocna B 1,6 pazu.

VY XBOpWX Ha XONECHHCTHT 3HA4HO (Y 5 pasiB) 3po-
ctae aktuBHicTh AJIT, Toxi sk aktuBHicTh ACT 3pocTae
mume B 1,5 pa3u. Y XBOpPHX Ha XOJEMUCTUT JOCTOBIPHO
3pocTae i moka3HuK ae Pitica, Toai SIK y XBOPHUX Ha MaH-
KpeaTuT Iei MOKAa3HUK BHSABIISIE JIUIIEC TEHACHINIO 10
301IbIIEHHS.

VY Tabmumi 4 mokazaHa KUTBKICTH MAIi€HTIB (y%),
B SIKUX PIBCHb JJAOOPATOPHUX ITOKA3HUKIB IEPEBHUIIYE
BEpXHIH pIBEHb BIIMOBIIHUX TOKa3HUKIB KOHTPOJIBHOL
rpynu. 3 [HUX JAaHUX BHIHO, IO XBOPi HA XOJCI[HCTHUT
npaktiugHo yci (100%) mators Bucokmit piBeHb AJIT
1 myxHoi ocdarazu. 93% 1uX XBOPUX MArOTh OLIBII
BUCOKHI moKasHUK ne Pitica 1 80% — OLIBII BUCOKMIT
pisers TI' i ACT. Jlume 25% XBOpUX Ha XOJELUCTUT
MAaIOTh JICIO0 BUCOKHHU piBeHb amiiasu 1 27% neio Bu-
cokuit pieHs 3X.

. 46

Bepxwuiii | % nauienTiB 3 miaBuIEeHM
Mokasnuku piBenn piBHEM
KOHTPOJIO | XoseuucruT | [lankpearur
[porein, r/n 80 53 25
Binipy0in, 20 47 87
MMOJIB/JT
Tpurniuepuau, 0.80 80 50
MMOJIB/JT
XonecrepuH
3arajbHHM, 5,00 27 25
MMOJIB/JT
Awminasa, on/n 68 25 100
Jly:xna
¢docdaraza, on/n 2 100 >0
AnaHis-
TpaHcamiHa3za 40 100 37
(AJIT), on/n
Acmaprat-
TpaHcaMiHa3a 60 50 50
(ACT), on/n
AJIT/ACT 0,81 93 75

XBopi Ha mankpearut (100%) mMarOTh BUCOKHI pi-
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BEHb aMinaszu, mpuuoMy y 87% LuX XBOpHX CIIOCTe-
piraetecsi BUCOKHIT BMicT OinmipyOiHy, y 75% xBOpHX
MiJBUIIEHUH ToKa3HHUK ne Pitica 1 y 37% XBopux Ha
MAHKPEATUT ICTOTHO IinBuIeHO piBeHb AJIT.

OTpuMaHi HaMH Pe3yBTaTH CBiAYaTh, 110 OTHPOKO-
BiJIOMHUH aHTporoMeTpuuHui mokasHuk IMT He nae Hi-
KX migcras s giarHoctukd HACT. binbin ehextus-
HUM € BH3HaYeHHs akTUBHOCTI AJIT, siKa ImiIBUIY€THCS
y 100% XBOpHX Ha XOJEUUCTHT, TOII SK AKTUBHICTBH
ACT ninBumyetbes y 60% XBOpHX.
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CuieBignomenus AJIT/ACT (nmoka3nuk ne Pirtica)
MiABUINYETHCA Y 93% XBOPHX Ha XOJEUUCTHT, IO CBifI-
YUTh NPO OITBII BipOTiMHY JIOKAJi3amilo 3amajIbHOTO
nporiecy B nevinii (Zou, Zhong, Hu, Sheng, 2020).

3pocranns B kpoBi piBHA TI' CBIIUUTE PO MOPYIIIEHHS
JKMPOBOTO OOMIHY, a came Mpo eK30reHHe ab0 CHIOTCHHE
HAKOIIMYCHHS JKUPY B OpraHi3Mi, B TOMY YHCIHIi i B NEUiH-
i (Polyzos, Kountouras, Mantzoros, 2019; Gonzilez-
Becerra, Ramos-Lopez, Barrén-Cabrera et al., 2019).
VY 80% XBOpHX Ha XOJELHCTUT BHSBIIIACH TiIEPTPHIIIILIC-
pUIIeMis, 1110 € IHJUKATOPOM CTeaTo3y MEYiHKH.

TakuM YWHOM, JUTS BCTaHOBJIEHHs miarHody HACT
HeoOXiHE CYKyTHE MiJBHUICHHS PiBHS TPHOX MOKA3HU-
kiB: AJIT, mokasuuka ze Pirica i TT.

OTpuMaHi HaMH JIaHi Jar0Th MEBHI MMiJICTABH BBaXKa-
1, mo y 80% xBopux Ha xonenuctut € HACT, mo Bu-
Marae BiMOBiHOTO JIiKyBaHHSI.

AHaJIOTIUYHUI aHaJi3 pe3yNbTaTiB TOCHTiHKEHHS 010~
XIMIYHHX MapKepiB y XBOPHX Ha MAaHKPEATUT A€ Mif-
cTaBH BBaXKatH, mo y 37% uux xsopux € HACT (migsu-
mieHa aktuBHICTE AJIT y 37%, miIBUIIEHNH TOKa3HUK
ne Pitica 'y 75% i rineprpurinepuaemis y 50%).

BucHoBku. /i1  00’€KTMBHOIO BCTAHOBJICHHS
niarnosy HACI' HeoOxinHo, sik MiHiMyM, OLIHIOBATH
3POCTAHHSA B KPOBi TPHOX NOKA3HUKIB: akTUBHICTL AJIT,
nokasuuk jae Pitica i Bmict TT.

Y 80% xBopux Ha xoneuucTHT iy 37% XBOpHMX Ha
MaHKPeaTuT crnocrepiraerscsi po3sutok HACT.

JITEPATYPA
Anderson, N. & Borlak, J. (2008). Molecular Mechanisms and Therapeutic Targets in Steatosis and Steatohepatitis. Pharmacolog-
ical Reviews. Ne 60(3). P. 311-357. DOI: https://doi.org/10.1124/pr.108.00001
Arab, I. P, Dirchwolf, M. & Alvares-da-Silva, M. R. [et al]. (2020). Latin American Association for the study of the liver (ALEH)
practice guidance for the diagnosis and treatment of non-alcoholic fatty liver disease. Ann Hepatol. Ne 19(6). P. 674-690. doi: 10.1016/].

aohep.2020.09.006.

Arab, J. P, Karpen, S. J., Dawson, P. A., Arrese, M. & Trauner, M. (2017). Bile acids and nonalcoholic fatty liver disease: Molecular
insights and therapeutic perspectives. Hepatology. Ne 65(1). P. 350-362. doi: 10.1002/hep.28709.

Garcia-Berumen, C. L., Ortiz-Avila, O. & Vargas-Vargas, M. A. [et al]. (2019). The severity of rat liver injury by fructose and high
fat depends on the degree of respiratory dysfunction and oxidative stress induced in mitochondria. Lipids in Health and Disease. Ne 18.

P. 78. URL: https://doi.org/10.1186/s12944-019-1024-5.

Ge, X., Zheng, L., Wang, M., Du, Y. & Jiang J. (2020). Prevalence trends in non-alcoholic fatty liver disease at the global, region-
al and national levels, 1990-2017: a population-based observational study. BMJ Open. Ne10(8). P. €036663. DOI:10.1136/bmjop-

en-2019-036663.

Gonzalez-Becerra, K., Ramos-Lopez, O. & Barron-Cabrera, E. [et al]. (2019). Fatty acids, epigenetic mechanisms and chronic
diseases: a systematic review. Lipids in Health and Disease. Ne 18. P. 178. URL: https://doi.org/10.1186/s12944-019-1120-6.

Goryachkovskiy, A. M. (2005). The clinical biochemistry in laboratorial diagnostics. [3™ ed.]. Odessa : Ekologiya. 616 p. (Ru).

Gozhenko, A. 1. & Gryshko, Ju. M. (2019). Pathogenetic basis of the obesity development as a consequence of functional-metabolic
imbalance in the organism (review). Actual problems of transport medicine. Ne 1(55). P. 29—40 (Ukr).

Gozhenko, A. 1., Kvasnyc’ka, O. B. & Konkin, S. L. [et al]. (2010). Pathogenetic and clinical basis of liver disease. Odessa. 444 p. (Ukr).

Kolesnikova, E. V. (2012). The role of postprandial violations in the development of liver steatosis in patients with type 2 diabetes.

Odessa medical J. Ne 2(130). P. 35-40 (Ru).

Kuang, M., Sheng, G., Hu, C., Lu, S., Peng, N. & Zou Y. (2022). The value of combining the simple anthropometric obesity param-
eters, Body Mass Index (BMI) and a Body Shape Index (ABSI), to assess the risk of non-alcoholic fatty liver disease. Lipids in Health
and Disease. Ne 21. P. 104. URL: https://doi.org/10.1186/s12944-022-01717-8.

Levitsky, A. P., Makarenko, O. A. & Demyanenko S. A. (2018). Methods of experimental dentistry (teaching aid). Simferopol:

Tarpan. 78 p. (Ru).

Loomba, R., Wong, R. & Fraysse, J. [et al.]. (2020). Nonalcoholic fatty liver disease progression rates to cirrhosis and progression
of cirrhosis to decompensation and mortality: a real world analysis of Medicare data. Aliment. Pharmacol. Ther. Ne 51. P. 1149-1159.

doi: 10.1111/apt.15679.

Lowry, O. H., Rosenbrough, N. J., Farr, A. L. & Randall R. J. (1951). Protein measurement with Folin phenol reagent. Biol. Chem.

Ne 193. P. 265-275.

Lu, S., Kuang, M., Yue, J., Hu, C., Sheng, G. & Zou, Y. (2022). Utility of traditional and non-traditional lipid indicators in the
diagnosis of nonalcoholic fatty liver disease in a Japanese population. Lipids in Health and Disease. Ne 21. P. 95. URL: https://doi.

org/10.1186/512944-022-01712-z.

Luci, C., Bourinet, M., Leclére, P. S., Anty, R. & Gual, P. (2020). Chronic Inflammation in Non-Alcoholic Steatohepatitis: Molec-
ular Mechanisms and Therapeutic Strategies. Endocrinol (Lausanne). Ne 11. P. 597-648. doi: 10.3389/fendo.2020.597648.
Marcellin, P. & Kutala, B. K. Liver diseases: A major, neglected global public health problem requiring urgent actions and large-

scale screening. Liver Int. Ne 1. P. 382-386. doi: 10.1111/1iv.13682.

Okushin, K., Tsutsumi, T. & Ikeuchi, K. [et al.]. (2020). Heterozygous knockout of Bile salt export pump ameliorates liver steatosis
in mice fed a high-fat diet. PLoS One. Ne 15(8). P. €0234750. doi: 10.1371/journal.pone.0234750.
Pei, K., Gui, T. & Kan, D. [et al.]. (2020). An Overview of Lipid Metabolism and Nonalcoholic Fatty Liver Disease. Biomed Res

Int. Ne 4020249. doi: 10.1155/2020/4020249.

Polyzos, S. A, Kountouras, J. & Mantzoros, C. S. (2019). Obesity and nonalcoholic fatty liver disease: From pathophysiology to
therapeutics. Metabolism. Ne 92. P. §2-97. doi: 10.1016/j.metabol.2018.11.014.

®diroTtepanis. Yaconuc

47 ==

Ne 71,2023



MeguumHa

St-Amand, R., Ngo Sock, E. T, Quinn, S., Lavoie, J.-M. & St-Pierre D. H. (2020). Two weeks of western diet disrupts liver
molecular markers of cholesterol metabolism in rats. Lipids in Health and Disease. Ne 19. P. 192. URL: https://doi.org/10.1186/
$12944-020-01351-2.

Tets, N. U. (1997). The encyclopedia of clinical laboratory tests. Moskva : Labinform. P. 128, 459-460. (Ru)

Titov, V. N. (2014). Blood plasma microparticles, microvesicles, exosomes, apoptosis bodies and Kupffer macrophages in the
liver — a late system in phylochenesis for the implementation of the biological function of endoecology (lecture). Clinical laboratory
diagnostics. Ne 7. P. 29-39. (Ru).

Titov, V. N. (2008). Clinical biochemistry of fatty acids, lipids and lipoproteins. M.-Tver: Triad. 272 p. (Ru).

Truhacheva, N. V. (2012). Mathematical Statistics in biomedical research using application package Statistica. Moskva: GJeO-
TAR-Media. 379 p. (Ru).

Waupperfeld, D., Fricker, G., Bois De Fer, B., Frank, L., Wehrle, A. & Popovic, B. (2022). Essential phospholipids decrease apop-
tosis and increase membrane transport in human hepatocyte cell lines. Lipids in Health and Disease. Ne 21. P. 91. URL: https://doi.
org/10.1186/s12944-022-01698-8.

Yang, M., Xu, Y., Hu, C. G., Zhang, S., Kuang, M. &, Zou, Y. (2022). Association between hypertriglyceridemic-waist phenotype
and non-alcoholic fatty liver disease: a general population-based study. Lipids in Health and Disease. Ne 21. P. 50. URL: https://doi.
org/10.1186/s12944-022-01660-8.

Yang, S., Zhong, J. & Ye, M. [et al]. (2020). Association between the non-HDL-cholesterol to HDL-cholesterol ratio and non-al-
coholic fatty liver disease in Chinese children and adolescents: a large single-center cross-sectional study. Lipids in Health and Dis-
ease. Ne 19. P. 242. URL: https://doi.org/10.1186/s12944-020-01421-5.

Zou, Y., Zhong, L., Hu, C. & Sheng, G. (2020). Association between the alanine aminotransferase/aspartate aminotransferase ratio
and new-onset non-alcoholic fatty liver disease in a nonobese Chinese population: a population-based longitudinal study. Lipids in
Health and Disease. Ne 19. P. 245. URL.: https://doi.org/10.1186/5s12944-020-01419-z.

Haoiviuwna 0o pedaxyii 20.12.2022
Tputinama oo opyxy 25.01.2023

ABTOp 3a51BJIsI€ IPO BiiCyTHiCTh KOHQIIKTY iHTepeciB.

EnexTponHa aapeca Jist JucTyBaHHs 3 aBTopoM: vlvelichkol3@gmail.com

- 48 ®itorepanis. Yaconuc Ne 1, 2023



MeguuuHa

YK 616.65-002-036.1-07-085

FOpii ©®UIIIIIOB

OOKMOP MeOUUHUX HAYK, npod)ecop, axkademik, Kageopu HYMPIUHIX X80POO 3 KYPCOM NPOPINAKMUYHOL MeOuyuH,
JHinposcokuii meduuHutl incmumym mpaouyitinoi ma Hempaouyitnoi meouyunu, eyn. Ceeacmoninvcka, 17,
M. [uinpo, Ykpaina, 49000 (f0503200104@gmail.com)

Hamania EBTYIIIEHKO

acucmenm xagheOpu GHYMPIWHIX XB0pOO 3 Kypcom Npo@iiakmuunoi meouyunu, [HINposcokuil MeoudHull
incmumym mpaouyitinoi ma Hempaouyiinoi meouyunu, eyn. Ceeacmoninvcka, 17, m. Huinpo, Yxpaina, 49000
(tomaevt@gmail.com)

DOI 10.32782/2522-9680-2023-1-49

Biomiorpagiunmnii onue crarri: @iminmos 0., €srymenko H. (2023). AnkoromsHa XBopoOa INEUiHKH.
Dimomepanisn. Yaconuc, 1,49-53, doi: 10.32782/2522-9680-2023-1-49

AJIKOI'OJIBHA XBOPOBA INEYIHKH

Axkmyanpnicms. Ankozons nopyu 3 paoom CynymHix 3axeoprosams, ingixysanumu sipycamu cenamumy B i C, oocupinnam, cemo-
XpomMamo30om, 3HAUHO NIOBUULYE PUSUK POZGUMKY ANKO20bHO20 YPAICEHHS NEUIHKU, U0 3 KOJICHUM POKOM 6ce Dinbule npusepmac yeazy
MeOuyHoI ChinbHomu.

Mema. Ananizyeamu HOGIMHI HAYKOBI 0OCACHEHHS 6 NIKYBAHHI AIKO2OTIbHOI X80pOOU NEUIHKU Ma SUCSIMIUMU NEPCNEKMUBU BU-
KOPUCMAHHSA NPUPOOHUX XAPHOBUX (HAHOAIMA3IBY 3 2ANAKMO3U | AONYYHOI KUCTOMU, BUXPOBO2O IMNYIbCHO20 MASHIMHO20 NOJsA, (Di-
monpenapamis.

Mamepianu ma memoou. [Iposooumscs 0iazHOCMUKA ATKO20IbHO20 2eNAMUmy, Ka IPYHMYEMbCA HA: aHaMHe3l, BUABIEHHI Xa-
PAKMepHUX 03HAK 3706ICUBAHHS ANKO20]IeM, ONUMYBAHHI pOOUYIE, OAHUX CHeyianbHUX mecmis, 1a00pamopHuUx i iHCMPYMEeHMANbHUX
docnidocenn, sk Y3/ 6 ounamiyi 015 eusenenns aminu exocennocmi napenxivu nevinku, MPT ma KT ons eusignenus cmeamo3sy, ¢ibpo-
CKAHYBAHHA OJ11 BUMIPIOBAHHS WITbHOCI MKAHUHY NEYIHKU | CIYNeHs pO36UMKY (iOpo3y ma BUKIIOUEHHT THULUX MONCTUBUX NPUUUH
ypasicenns nedinku. Buguaromocs i ananizyiomuvcs KiiHiuHi npossu.

Pesynomamu. Qynxyis kuimuH npu JiKYaHHI GIOHOGTIOEMbCS 34 MAKUMU NIOX00AMU. - 3ACMOCY8AHHS 8 XAPUYEAHHI NPOOYKMIE
3 amapanmy (ne Cnupmosi eKCmpakmu amapanniy, Macio amapanmy), - ceanc 0OpoOKU ne4inKo8oi 30HU BUXPOBUM MASHIMHUM NOTEM
anapamom «BITMA-1» ykpaincvkoeo eupobnuymea, - (pimonpenapamu. cenamoin, 1a6asHux y eueisioi ekcCmpaxkmie 0iisl nonepe-
OoicenHst Qiopo3y Kaimun newinku, yumodin -4 ma yumoin -13 01 nonepeodlceHHs pakosoeo NPoyecy;- Xapuosi «HAHOAIMA3UY
3 eanaxkmosu i A0IyHe8oi Kuciomu 018 cmadinizayii KIimunu neyiHku.

Bucnosku. [loconanns Kinbkox nioxodie y aikyeanni oano zapuuii pesyiomam. Buxopucmosysanu «nanoanmasuy 3 2anakmosu,
POCIUHHI npenapamu, UxXpose iMnyiibCcHe MacHimue none ma Oiemy. Bukopucmanns «Hanoaimasiey namozeHemuyno 00IpyHmosane
NpU ANKO2ONbHOMY YUPO3I NEUiHKU, MAE IMYHOCYNPECUBHY MAd AHMUOKCUOAHMHY 010, CMabinizye pobomy KAIMuH NeyiHKu, 3MIHIE
CmMpyKmypy 600U 8 Op2amizmi X60po2o, W0 NPUSHIYYE NAMOEHHI A HENAMOLEHHI OPeanizMu, Mae Oe3iHgiKyIouull eghekm, w0 cnpuse
npuodyuenHro pisHux iHpexyil. Bonu € HOBUM HAYKOBUM GIOKDUMMAM | MOICYMb CIAMU albMePHAMUEOr) MPAHCHAAHMAayii neuinKu
npu il arKo2oIbHOMY YpasceHHi. Buxpoge imnyivcHe mazHimHue noie iOHOGIIE CIMPYKMYpPY KAImMuH neyinku npu @ioposi. Jlabasznuk
nioguwye 0emoKCUKayituHy yHKYIIo KIimuH nevinKu, npuckopioe pecenepayiio mxanun. Qimonainu yumogin-4 ma yumogin-13 no-
nepeodIcarmy paKose NepepoOlCeHHs KIIMuH nedyinky. 3naueHHs Mae nogHOYIHHe Xapuy8anHs 3 O0OCMAMHIM 6MICIOM MiKpoenemeH-
mie, OLIKi6, GIMAMIHIE.

Knrouogi cnosa: arkozonvna x6o0poba newinku, «<HAHOAIMA3UY, BUXPOSE IMNYIbCHE MACHImMHe noie.
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ALCOHOL-RELATED LIVER DISEASE

Background. Along with a number of concomitant diseases, infection with hepatitis B and C viruses, obesity, hemochromatosis,
alcohol significantly increases the risk of developing alcoholic liver damage, which attracts the attention of the medical community
more and more every year.

Goal. To analyze the latest scientific achievements in the treatment of alcoholic liver disease and highlight the prospects of using
made of galactose and malic acid natural food ‘nanodiamonds’, vortex pulsed magnetic field, phytopreparations.

Materials and methods. Diagnosis of alcoholic hepatitis is carried out, which is based on: anamnesis, identification of alcohol abuse
characteristic signs, interview of relatives, data of special tests, laboratory and instrumental studies, such as ultrasound in dynamics to
detect changes in the echogenicity of the liver parenchyma, MRI and CT to detect steatosis, fibroscan to measure the density of liver tissue
and the degree of fibrosis development and the exclusion of other possible causes of liver damage. Clinical manifestations are studied
and analyzed. Results. Cell function during treatment is restored by the following approaches: - use of amaranth products in food (non-
alcoholic amaranth extracts, amaranth oil); - sessions of treating the liver area with a vortex magnetic field using the Ukrainian-made
‘VITMA-1" device; - phytopreparations: hepatophil, labaznik in the form of extracts to prevent fibrosis of liver cells, cytophil -4 and
cytophil -13 to prevent the cancer process; - food ‘nanodiamonds’ made of galactose and malic acid to stabilize liver cells.

Conclusions. The combination of several approaches in treatment gave a good result. They used ‘nanodiamonds’made of galactose,
herbal preparations, a vortex pulsed magnetic field and diet. The use of ‘manodiamonds’ is pathogenetically justified in alcoholic
cirrhosis of the liver, has an immunosuppressive and antioxidant effect, stabilizes the work of liver cells, changes the water structure
in the patient’s body, which suppresses pathogenic and non-pathogenic organisms, has a disinfecting effect, which contributes to the
suppression of various infections. They are a new scientific discovery and can become an alternative to liver transplantation in case of
alcoholic damage. A vortex pulsed magnetic field restores the structure of liver cells in fibrosis. Labaznik increases the detoxification
function of liver cells, accelerates tissue regeneration. Phytolines cytophil-4 and cytophil-13 prevent cancerous transformation of liver

cells. It is important to have a full-fledged diet with a sufficient content of trace elements, proteins, and vitamins.
Key words: alcohol-related liver disease, ‘nanodiamonds’, vortex pulsed magnetic field.

Beryn. AxryanbnicTb. [IuTaHHs yckiagHeHb ajko-
TOJI3MY 3 KOXXHUM POKOM HaOyBae MPHITIIHHOI COIianbHOL
1 MEIMYHOI yBaru. AJIKOrojb, OPYyY i3 BipycaMH renaru-
TY, — OIVH 3 TOJIOBHUX YMHHHUKIB XPOHIYHUX AN(Y3HUX 3a-
XBOPIOBaHb NeviHkH. Bigomo mpo 8—15% HaceneHns, sike
snowxkuBae ankoroneM. Tak, y CHIA no 40% neranbHux
HACJIJKIB MPHU LUPO3i NEYIHKA 00YMOBJIEHI aJIKOTOJIBHOIO
erionoriero 3axBopioBaHHA. 1llopoky Bim 3axBOproBaHb
MEYIHKK, CIPUYMHEHHUX aJKOrojeM, Y PO3BHHEHHX Kpa-
{Hax 3axomy MOMHUPAKOTh OJM3BKO 2 MITH JIFONEH. 3rijHO
3 odiuiitnoro crartucTukoro Pociiicekoi Peneparii, an-
KOTOJIb BXOAWTH JI0 TONOBHHX (DaKTOpiB cMEpPTi B KpaiHi.
lenmaroTokcHYHI 1031 alKOTOMIO I YOJIOBIKIB Oiiblie
40-80 r Ha 100y y TiepepaxyHKy Ha YUCTHU €TaHOM: JJIs
JKIHOK 71032 B 2 pa3u MeHIa — mouay 20 r eraHomy Ha 100y.
AnxoeonvHa xeopoba neyinky — 3aXBOPIOBAHHS, 1[0 BKJIFO-
Yae KUIbKa KJIIHIKO-MOP(OJIOTTYHHX BapiaHTIB YIIKOIKEHb
MAPEHXIMH [TEYIHKHU Y 0Ci0, SKi 3TTOBKUBAIOTH AJIKOTOJIEM, —
BiJl CTEaTO3Y JI0 AJKOTOJIbHOTO reNaTuTy (CTeaTorenarury),
sIKE TIPU3BOANTD J0 PO3BHUTKY (iOPO3Y, P03y NEHIHKH Ma
renaToleNOIAPHOI KapUMHOMU. PU3UK PO3BUTKY LUPO3Y
TIEYIHKH 3POCTAE MPH BKUBaHHI aJIKOTOJFO B HEOC3MEUHHUX
no3ax npotsroM 10 pokiB 1 OuiblIe: KIHOYMH OpraHi3m
CTIIPUHAHSTIUBININI JIO TOKCHYHOT JIiT aJIKOTOJII0, TOMY ypa-
YKEHHS MEY1HKH Y )KIHOK PO3BUBA€ETHCS MPH MEHILIIN cyMap-
Hilf 7031 Ta TPUBAIOCTI IIPUHOMY aJIKOTONIO B TIOPIBHIHHI
3 yonoBikamu. [e mepenbadae HASBHICTB PsTy €K30TCHHHX
(akTopiB: 1032 i TPUBANICTH IPHHAOMY AJIKOTONIO, CYITyT-
Hi 3aXBOPIOBAaHHS, 3B’SI30K 3 11010, TUI HAMOIB Ta PEKUM
MPUHOMY aJIKOTOJIIO; Ta €HAOT€HHHUX: CTaTh, CIA/IKOBICTH,
paca, TeHeTUIHHH ToTiMOp(i3M hepMEHTIB, sIKi MeTaboTi-
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3yIOTh €TaHOJI, 0COONMBO aKoroipaeriaporeHazu — AJIT,
aneranpaerin Ai/Il ta muroxpomy P450, a Takox, reHiB
ANL, AnJIl" Ta MEOC, perymtorounx OikiB (iMyHHa Bij-
TIOBi/Tb); (paKTOPIB, SIKi BU3HAYAIOTH Pi3HY Yy TIHMBICTH Op-
TaHi3My 70 TOKCUYHOI Jii aJIKOTOII0 Ha TeviHky. Ps cy-
MyTHIX 3aXBOPIOBaHb, HACAMITEpE]l, iH(IKYBaHHS BipycaMu
renatuty B 1 C, mop6igne oxxupinns, LIJ] remoxpomaros
MO)KE 3HAYHO TIIJIBUIIYBATH PU3UK PO3BHUTKY AJIKOTOJIILHO-
r0 ypaXKeHHS MEYiHKH.

MeTta pociigKeHHsl. AHaIi3 HOBITHIX HayKOBUX
JIOCSATHEHb B JIIKYBaHHI Ha#OLIbII MOLIMPEHOI MOMi- 1 KO-
MOPOITHOT MATOJNOTi, SIK alKOroJIbHA XBOPO0a MEHiHKH, Ta
BUCBITJICHHSI IEPCIIEKTHB BUKOPUCTAHHS IPUPOIHUX Xap-
YOBHX «HAHOAJIMA3iB» 3 TANaKTO3H 1 SIOIydHOI KHCIIOTH,
BUXPOBOTO IMITYJTECHOTO MarHiTHOTO IO, (iTonpenapa-
TiB 1 BIIKOPETOBAHOI JIIETH.

Marepiaau Ta MeToau gocaikenHsi. [Iposenenmii
TIOIIYK Y CYYacHHUX EJIEKTPOHHHX 1 JIPYKOBAHMX JHKEperax
iH(opMaLii, MOIIYKOBUX HAyKOBMX 0a3ax 13 BHUKOpUCTaH-
HSIM METOIIB aHANi3y Ta y3araJbHEHHS OTPHMAHHX JaHUX,
JI0 PO3IISY TPEICTABICHO KUTbKAa SICKPaBUX KIHIYHUX
BUIAJIKIB. Y TMaTOreHe3i ajJKOTroJIbHOIO YPayKeHHsI TIEeUiHKA
BUIUIIOTH KUILKA OCHOBHHUX MEXAHI3MIB:

1) mpsimMa TOKCHYHA JIisl €TaHONy Ta Horo metadouti-
TiB Ha MIEYiHKY 3 PO3BUTKOM OKHCHIOBAJIBHOTO CTPECY Ta
CTeaTo3y MEYiHKM;

2) UUTOKIH-IHIyKOBaHE YIIKOMXKEHHA MEeYiHKOBOL
TKaHWHHM, O0OyMOBIieHe akTuBalliero kiituH Kymndepa
KHUIIKOBUMH €HJOTOKCUHAMH;

3) MOWIKO/KEHHST TEYiHKM BHACTIIOK (OPMyBaHHS
HEOAHTUTEHiB.
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Buninstors Tpu hopmMu ypaxkeHHs MEUiHKH, CIIPUIH-
HEHI aJTIKOTOJIEM: aJIKOTOJIbHA YKHPOBa AUCTPO(Dis MeyiH-
KU, QJIKOTOJIBHUH TETIATUT Ta AJIKOTOIBHUH 11po3. 00’ eM
301JIbIIEHUX PETCHEPATOPHHUX BY3JIIB Y TMEYiHII 1HOI
PO3MIAAIOTH SIK PpiOHOBY3IOBUE 1Tup0o3. Jeski aBTopH
BHIUISIOTE OCOOMMBY (OPMY — TOCTPHIl aTKOTOJbHHMA
TeaTuT, SIKUH XapaKTepPU3y€eThCsl SICKPABOIO KIIIHIYHOIO
KapTUHOIO 1 ITiABUIIIEHOIO JIETATBHICTIO, MOXKE PO3BUBA-
THCS Ha Oy/Ib-sKild CTaIii alKOroJIbHOT XBOPOOH, SIK TIpa-
BIJIO, TICIISl IIPHAOMY BEIUKUX J03 aITKOTOJIIO.

JliarHOCTHKa aKOTOJIBHOTO TCTaTHTy IPYHTYEThCS HA
JaHUX aHAMHE3Y, BUSIBIICHHS XapaKTEPHUX O3HAK 3JIOBXKH-
BAaHHS QJIKOTOJIEM, JIAOOPaTOPHUX JAHUX Ta BUKITIOUCHHS
THIIMX MOXITUBHX MPUYWH YPaKSHHsI MMEYIHKU. AHaIi3y-
I0THCS OTTUTYBAHHS POJIMHIB, JaHi CHEI[iaTbHIX TECTIB.

Kuiniuni nposiBu

IIpu ormani narienTa MOXXHA BUSBUTH:

1) 3HauHe 301TbIICHHS PO3MIPIB NCUIHKH,

2) TIHEKOMACTIIO,

3) xoHTpakTypy JronroiTpeHa,

4) TeneaHriekTasii,

5) iH’enibOBaHI CKIICPH,

6) nepudepruyHy NOMIHESHPONATIIO Ta 1H.

[Ipu cTearo3i MediHKK KITiHIYHI TPOSBH, SK MPABUIIO,
BificyTHi. Jledki mamieHTH CKapXarbCs Ha OUTh 1 THXK-
KicTh y mpaBomy miapedep’i. Iledinka 3a3Buyail 3011b-
IIeHA 1 MOXKE JOCATATH TraHTChKUX PO3MIpiB.

KniHiuHI MpOSBH  aJKOTOJBHOTO CTEaTOTeNaTUTy
BKITIIOYAIOTh CJIa0KiCTh, MiJBUINEHY CTOMJIIOBAHICTD,
IWCTIETICIIO (HYHOTY, MOYACTIMIAHHS BUIIOPOXKHEHB, Ya-
cTime miapero, 6i1p y mpaBomy migpebep’i Ta in.). He-
3BaKalOUW Ha MPUMHHEHHS MPUHAOMY AJIKOTOII0, 0CO0-
JIUBO TPH BUCOKIM aKTUBHOCTI TMEYIHKOBOTO MPOIIECY,
MOXITBE TPOTPECYBaHHS CTEATOTCHATUTy MO IHPO3Y
nedinku. [Ipu rocTpoMy ajJKoroJbHOMY T'eNaTHUTi BHII-
JISIIOTH TEPEBAKHO JKOBTSIHUYHY Ta XOJIECTaTHIHY (op-
MH 3aXBOPIOBAaHHS, 4YacTO 3 HAaOPSIKOBO-aCIUTHYHHM
CHHIPOMOM, 3 JIMXOMAaHKOIO, JICHKOIIUTO30M 31 3CYBOM
BiiBo, migBumieHHsM HIOE, aucrnenTHyHUM CHHAPO-
MoM. Hepiako BiI3HAYaIOTh PO3BUTOK ACIUTY Ta BapH-
KO3HE PO3IIMPEHHS BEH CTPABOXOTY.

Inempymenmanvui docniodicennsn. 3a nanumu Y3/]
NepeBipsEMO B IMHAMII €XOTCHHICTh MApeHXIMH MEeYiH-
ku. CTearo3 Tako)k MO>KHA BHSIBUTH IT1JT Yac MPOBENCHHS
MPT rta KT. ®i6pockan 3acTOCOBYEMO JIJIsl BUMIPIOBaH-
HSI IIITBHOCTI TKAHWHU TIEYiHKU Ta CTYTICHS BHPAKEHO-
cti Gibpozy.

Pe3ynbTaTn 10C/i3KeHHS TA iX 00rOBOpEeHHS.

Kuainiuni Bunagkn

Kniniune cnocmepeoicenns Ne 1.

54-piuHnii 4YOJOBIK Tpen’sBIsIE CKaprd Ha CBep-
ODK IIKipH, >KOBTYIIHICTH CKJIEp, 3arajibHy >KOBTSHH-
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10, CJIAOKiCTh, MEpIi MPOXKMIIKA KPOBI MiJ 4Hac Kaml-
mo. [anieHT-kepiBHUK 40-THCAYHOTO METATypPriHHOTO
KoMOiHaTy. AnKoroib npuitMas npoTaroMm 10 pokiB mo
200 M Ha JIeHb Yepe3 TSHKKY XBOpOOy ApYKHHH (eri-
nerncii). [Ipu mabGopaTopHUX MOCITIIKEHHSX BHUSIBICHO
MiJIBUIIEH] PiBHI (DEpPMEHTIB MEUiHKHA, 0COOIMBO CHPO-
BaTKOBOI JIy»HOI (ocdarazu Ta raMMa-IIIOTaMUITpaH-
CIENTHIA3H, a TAKOXK MO3UTHUBHI aHTHSICPHI Ta aHTUMI-
TOXOHJIpiasibHi aHTHTINA. Biomcis nevinku miaTBepania
JIIarHO3 MePBUHHOTO OiliapHOTO HUPO3y. [IBa Micsii 10
3BEpTaHHs 3’SIBHJIACSA TOCTPAa MACHBHA MPSIMOKHIIIKOBA
KpOBOTeYA (3yNUHEHO PEKTATBFHUM BBEACHHSIM CyMIIIi
EKCIJIOHAaMIHOKAIPOHOBOI KUCIIOTH 3 1 MII afipeHaliHy).
XBopuid momep 4yepe3 1 THXKIEHb BiJl TOCTPOi MEYiHKO-
BOI HEJOCTATHOCTI.

Kuniniune cnocmepeoicenns Ne 2.

Yomnosik 54 pokiB HAAIMIIOB 31 CKapraMy Ha 3arajb-
Hy cnaOKicTh, OUTb y TpaBoMy miapedep’i. AJIKOTONb
npuiimMaB dacto. [ocmiTamizoBaHo 10 Bimauty Xipyp-
rii iHCTHTYTy TacTpoeHTeposorii AMHY 3 migo3poro
Ha KpOBOTEUy 3 BeH cTpaBoxomdy. Ilin uac mikapchKoro
OISy Y XBOPOTO BHHHK TOCTPHH IICHX03 13 PYXOBHM
30ymkenHsaM. Yepes 3 rogunu xBopuit momep. [1pu mop-
(ONOTIYHOMY JOCIIKCHH] TIEUiHKHA BUSABJICHO Oararo-
PIUHMIA aITKOTOJBHUN IUPO3 TIEHiHKH.

Kaniniune cnocmepeoicenns Ne 3.

Yomnogik, 59 pokis, 3a dhaxom ¢izuk-mpodecop. Ho-
cTapiieHui 3 kaiHiku M. KueBa 1o Bigainy Xipyprii op-
TaHiB TPaBJIEHHS IHCTUTYTy racrpoeHrepoinorii AMHY,
M. JIHImpo 31 cKapraMu Ha 3arajbHy CJIa0OKICTh, HasB-
HICTb BHCOKOI TEMIEpaTypH, >KOBTSHHICIO IIKipHUX
MOKPHBIB. AHAMHE3 MiITBEPAUB TPUBAIAN y BEIUKUX
J103aX MPUHOM MILHOTO aJIKOTOJ0. SIKOCh 3aIMIIMBCS
HETIOMIYCHUM TPHUBAJIMHA Ta BAXKKAH IMPO3 IEUiHKH,
BUpaXeHM aciuT. Po3novaro uinpoBy iH(y3iiiHY Te-
pamiro. [TepeBipeHo mapameTpu iH(OpMaIliitHOTO MO,
MpOTHO3 Tepediry 3axBoproBaHHS. biuseki momepe-
JUKEHI TIPO HECHPHUATIMBHN Pe3yibTaT 3aXBOPIOBAHHS
(Philippov, 2004, 2020).

Y mporieci JIikyBaHHS 3 YePEBHOT TOPOKHUHH BUITyde-
HO ekcynar B o0csi3i 10 miTpiB, 1iarHOCTOBAaHO TP BEJHKI
reMoparivHi JiJSIHKA 1HCYABTY Ha IPYHTI TiMEepTOHIYHOT
XBOpoOu. XBOpHUH MOMeEp MpH 3a3HAYCHUX yCKIIATHEHHAX
Ta TSHKKOTO aJIKOTOJIBHOTO IIHPO3Y ITeUiHKH.

Kaniniune cnocmepesicenns Ne 4, mpoTuiexHe 3a CBO-
€10 CYTTIO KJIIHIYHHHA BUTIA/IOK.

Yomnogik, 50 pokiB, 3a GaxoM roBelip. AITKOTOJIBHUI
aHamHe3 noHax 20 pokis. O6crexeHo. JlikyBaHHs amOy-
naropHe. [Ipu3zHadeHo 5 KypciB HaHOAIMA3iB 3 TaJIaKTO3H
Ta J1Ba 3 S0JyYHOT KUCIIOTH, 5 KypCiB MarHiToTepanii arna-
patoMm «BITMA-1», mo 15 xB. mpu npaBoMy obepTaHHi
KOMIIOHEHTH Ta 5 XBWJIMH TPH JIBOMY OO€pTaHHI, rera-
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TOIPOTEKTOp (iTonaiH remarodisn mo 5 kpamnens 3 pazu
Ha JieHb 10 Mics11iB, T1aba3HUKa eKCTPAKT y Tid ke 1031 Ha
3 wicsii. Knacuyni 1aGoparopHi JOCTIKEHHS: TTiIBH-
IICHHS aKTUBHOCTI aMmiHOTpaHcdepas, BHSBICHO Iie-
peBaxxanHs aktuBHOCTi ACT nag AJIT, makpornuros
EPUTPOLINTIB; MiIBUINEHHS PiBHS IgA CHpOBaTKH Kpo-
Bi; TIJBHUIICHHA pPiBHSA 0€3BYIICBOTHOTO TpaHC(hEpHHY.
dibpockaHoM Bu3Ha4YeHO 4-i cTyminb (iopo3y. Uepes 1
MicsIIb JIIKYBaHHS CTyMiHb (hibpo3y — 3-if, 1 me gepe3 1
MiCSIIIb — 2-# CTYIiHb, TOOTO MM OTPHUMAJTH 000POTHHH (i-
6po3 !!! Lle Tpere noxiOHE CIIOCTEPEKEHHS Y HAIIN MTpaK-
tui 3a 2 poku (Vityaz, 2013). BinkpuBaeThcsi MOXKITUBICTb
ycyHeHHs (hiOpo3y Ta BUKITFOYAETHCS HEOOXiTHICTh TPaH-
CIUTaHTAaLil ITEYiHKH, OCOOIMBO 1€ BaXKIIMBO 33 HASIBHOCTI
CKJIQJIHOI CYIyTHBOI IATOJIOTIi y XBOPOTro. XBOPHIA Mpax-
THYHO IILTKOM 3JI0POBHH, TIOBEPHYBCS J0 TIPaILLi.

Jikyeannsa

[onoBHOIO YMOBOIO JIIKyBaHHS IIPH aJKOTOJIBHOMY
ypaKeHHI MEYiHKM Ha Oyab-sKiil cTajii 3aXxBOpPOBaHHS
€ TIOBHE IPUITMHEHHS PUHOMY aJIKOTOITI0. PexomeHmoBa-
Ha MEIMKAMCHTO3HA JIIKyBalbHa TAKTHKA, SIKA BU3HAYa-
€THCSI TATOTCHETHIYHUMH MEXaHi3MaMU ypaKeHHS TIeqiH-
KM Ta BKIIIOYA€ IMyHOCYMPECHBHY T4 AHTHOKCHAAHTHY
Tepariro. Bemike 3HAaUuCHHS HANAETHCS TOBHOLIHHOMY
Xap4yBaHHIO 3 I0CTaTHIM BMICTOM MiKpOEJIEMEHTIB, OiJI-
KiB, BiTaMiHiB, (Baranovskyi, 2006). [opMoHaiibHa Tepa-
Iist 32CTOCOBYETHCS HAMH 3a [TOKA3aHHSIMHU.

M mIpoKo 3aCTOCOBYEMO MPOAYKTH 3 aMapaHTy (He
CIIMPTOBI €KCTPAKTH aMapaHTy, Macjo aMapaHTy), dai,
XJ1i0, M’sICO, KpymH, canatH Ta iH. (Baranovskyi, 2006).
His 3amobiransst ¢iOpo3y, reMocTasy MpH3HAYaEMO
¢itonpenapar renarodiyi, aba3HUK y BHIVISAI €KCTp-
aKTiB Ui TIOTepepkeHHs (iOpo3y KIITHH MEUiHKH,
nuTo(hin-4 Ta uTodin-13 st monepeIKeHHs paKOBOTO
npouecy. 3a JaHUMHU IHCTUTYTY paKky HimeuunHu oTpu-
MaHO peKOMeH/allii 3 (iToaiHiB.

Xap4oBi «HaHOAIMA3M» 3 TAJTAKTO3H 1 IOITYydHOT KHC-
JIOTH CTaOLII3yIOTh KIITHHU TEYIHKH, 3MIHIOKOTH BOI-
HY CTPYKTYypy OpraHiaMy (KJacTepu BOAH MICTATh MO
33 MoJteKyIi BOJU — piAKiCHE siBuIie B mpupoi !!!), mo
IPOJOBXKYE XKUTTA JIOAUHY NpH ii cnoxuBanHi. «Hano-
aJMa3W» OYUINYIOTh BOJY BiJl OPraHIKH Ta PaTiOHYKIIi-
JiB, MPUTHIYYIOTh y BOJi NATOTEHHI Ta HEMaTOTCHHI
OpraHi3Mu — BipycH, OakTepii, IpuOKH, TOMY Taka BOja
ne3uH(piKye Ta CIpHsie NMPHUIYIICHHIO B OPraHi3Mi XBO-
poro pisaux iHdekuid. Boxa 3 AI' 55 € noBHicTiO 6€3-
neyHor s moaunu (Philippov, 2020), marHiTHe mosne
«HaHOAIMa3iB» cTaHOBUTH Al 55555.

OTpuMaHHs «HaHOAJIMAa3iB» BKJIIOYAE TaKi CTaaii
MPOIIECIB, SK:

1. Indopmarniiina akTuBallisi aTOMiB BOAHIO Ta BYT-
JICMIO TaJaKTO3H, 3 METOI 30UIBIICHHS HAIPYXEHOCTI
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MAarHiTHOTO TIOJISI aTOMIB BOJHIO Ta BYIVIEIO 3 2A/M 0
55555 A/M 3a jg0moMoror iHGOpMAIiHOT JOKTPUHH,
KOJIU JIOTIKA CEHCY CIiB 301JIbIIy€e HAPYKEHICTh MarHiT-
HOTO OIS aToMiB. Di3UMYHUM CITOCOOOM 301TBIINTH Mar-
HITHE 1oJie atomiB HeMoxuBO (Yermakov, 2013, 2018).

2. HarpiBanns ranaktosu a0 190 rpanycis Llenbcis
JUTSL BUJIAJICHHS BOIIM 3 TaJIaKTO3U. Y IIbOMY BHITJKy
3 TaNaKTO3W BUAULIIOTECS «HAHOAIMAasM» PO3MipoM
1,2 HM, SIKi YTBOPIOIOTH arperati «HaHOAJIMa3iB» PO3-
MipoM OJHM3bKO MiKpoHa. B arperarax BOHM 3’€qHaHi
MICTKOM MOJIEKYJ BOAH, SIKI JIETKO PO3MAaNa0Thes MpU
cimabkoMy cTupaHHi. Ha moBepxHi «HaHOAIMa3iB» YTBO-
PIOETHhCS MarHiTHE IMOJie HANPYKEHICTIO OIMM3bKo 55555
A/M, sike Ma€ BIIACTHBICTh IPUTHIYYBATH BipycH, OaKTe-
pii, rpuOKY, 3MIHIOBAaTH (PYHKIIiIO €IEMEHTIB KIITHHH Ta
CIIpHsie€ HOpMai3allii IXHbOI AISUTEHOCTI.

OyHKINI0 KITHH HOpPMaJli3ye TaKOK BHXPOBE Mar-
HITHE TI0JIe yHiKaipHOro anapaty «BITMA-1», ctBope-
HOTO ITi/] HAIITUM HayKOBUM KEPiBHUIITBOM 3 yYacTIO BUE-
Hux asox HJI AMHY Tta AHY, rpynoo paniodi3ukis,
IIKeHepaMu MeTarypriiHoro kombinary. CKoHCTpy#Ho-
BaHO 4 MoOjeNi amapariB, a MiITOTOBJICHO J0 MPOMHUC-
JIOBOTO BUITYCKY ITOKH IO JBi. AmapaTtu ampoOoBaHi Ta
3aTBEpP/PKEHI BITYM3HSHUMHU Ta 3apyOiKHUMH IICHTpa-
MU, BU3HaHI K (QyHIaMEHTaJbHE HAyKOBE BiIKPHUTTS,
3axHIIeHe OaraTbMa MaTeHTaMH Ta HAyKOBHMH BiJKPHT-
TAMU. Y MEIUYHUX Ta HayKOBHX yCTAaHOBAaxX JIOBEICHO
pereHepanio KIiTHH MEYiHKH MPH [MPO3ax NMpU JaHii
marHitorepanii (I1ytinos, Manamonok, 2005-2015)

BucnoBku. Ilomyk MeTomiB JIiKyBaHHSI IUPO3Y
NMe4YiHKH NPUBIB 10 NMOEIHAHHS JeKiJbKa MiAX0diB,
10 /aJi0 rapHuii ouikyBaHuii pe3yiabrar. Bukopuc-
TOBYBAJIMCSI HAHOAJIMA3M 3 TaJaKTO3H, POCIUHHI
npenaparu, BUXpoBe iMmyJjibCHe MAarHiTHe moJje Ta
aiera. 3acTocyBaHHS «HAHOAJIMAa3iBy, IK HOBOTO (pyH-
JaMEeHTAJBLHOT0 HAYKOBOTO BiIKPUTTS HA CBITOBOMY
PiBHI, NaTOreHeTHYHO OOIPYHTOBAHE NPHU AJTKOI0JIb-
HOMY I[UPO3i MeYiHKHU, BKIKYAE IMyHOCYNIPECUBHY Ta
AHTHOKCH/AAHTHY Ail0, cTadlIizye podoTy KJIiTHH Ie-
4iHKH, 3MiHIOE CTPYKTYPY BOIM B OpraHi3mi xsoporo,
NMPUTHIYY€ NAaTOTeHHi Ta HeMaTOreHHi OpraHizMu, Mae
ne3ingikywouuii e)ekT, CIpusi€c NPUAYIIEHHIO B Opra-
Hi3Mi XBoporo pisHux iHdexkniii. Bonn MoxkyTh OyTH
AJIGTEPHATHBOI0 TPAHCILUIAHTAIT MeYiHKH NpH ii aJ-
KOTroJIbHOMY ypa:keHHi. BuxpoBe iMIy/IbcHe MarHiTHe
ToJie BiTHOBJIIOE CTPYKTYPY KJIITHH mediHku npu ¢i-
Opo3si. JIa6a3HMK NMiABUINY€E feTOKCHKaLiiHY (pyHKIiI0
KJITHH TeYiHKH, MPUCKOPIOE pereHepamiio TKAHUH.
®ditosaiinn unTodia-4 Ta nutodin-13 nonepemrkanwTsh
paKoBe nepepoaKeHHs] KIITHH nevinku. Bejuke 3Ha-
YeHHSI HA/IA€ThCS TMOBHOLUIHHOMY Xap4YyBaHHIO 3 JI0-
CcTaTHIM BMiCTOM MiKpoeieMeHTiB, OLIKIB, BiTaMiHiB.
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PAK NIJIIJIYHKOBOI 3AJIO3U. KJIIHIYHI CHIOCTEPEXKEHHSA MIPOTATOM 60 POKIB

Axmyansnicms. 3axeopiosanicms Ha pax NIOWIYHKOB0I 3a103u 6 Ykpaini 3pocmace, emionozis i namoeenes ugueHi HeOoCmamuo,
no2anuti npozHo3.

Mema. Bucsimumu nepchekxmugu 6UKOPUCIAKHS NPUPOOHUX XAPHOBUX «HAHOAIMAZIE» 3 2ANAKMO3U | AOTYUHOT KUCIOMU, 8UXPO-
6020 IMNYILCHO20 MAZSHIMHO20 NOA, imonpenapamis i KOpeKmHoi diemu 6 MKY8aHHI paKy NIOWIYHKOBOT 3a103U MA NOOLTUMUCS
3 iKApAMU 00C8IOOM.

Mamepianu ma memoou. [Iposoounocsy cnocmepedicents 3a nayienmamu 3 yielo namonoziero nonao 60 pokis, nouunaiouu 3 1960 poxy
y kniniyi ¢ Medcanyacmuni Ne 61, y 6iodinenni xipypeii 9-i micokoi kainiunoi aikapui m. /Juinpoosepocuncoka JHinponemposcvkoi 06-
Jacmi, nomim y 6i00ini xipypeii opeanie mpasnenus lncmumymy eacmpoenmeponozii AMH Yxpainu. Iayiecnmu naoxoounu 0o Kuiniku
nepesasicHo y sanyweniu 3-i, 4-ti cmaoii 3aX60PI06AHHS, KOIU ONepayiio 6UKOHY8AMU 8ce NI3HO, IM 0)110 NOKA3AHO CUMNIMOMAMUYHY
mepaniro. Taxkux nayieHmie mu nepiooutHo HaNPasIAaIU 00 NPOGIOHOT XipypeiuHoi KiHiku A6cmpii 3 Memoio 3acmocy8anHs aymosakyuHu
npomu paxy ma memooie kpioxipypeii (npog. H. Kopnan). Ompumano modiciugicms npogooumu Ola2HOCMUKY, 6USHAYaAmMu no4amox
3aXBOPIOBANHS, HAAGHICMb MEMACMA3IB, 6I0 Y020 3ANeXHCUMb Pe3YIIbMAam NiKYBAHHA 3aX60PIOBAHHA 8 KOHCHOMY KOHKDEMHOMY BUNAOKY.

Pesynomamu. Pezynomamu ougepenyitioganoeo MiKyanHs 3a HAWUMU OQHUMU Maroms cmitikutl kuiniunuti egpekm (300 cnocmepe-
grcenw). Tlposoounacs diaznocmuka 6cix 4 mopgonoeiunux cmaoiil. 3a NOKA3aHHAMU NPUSHAYATIUCS HAMYPATLHE XAP4O6i RPOOYKMU 3 ama-
panmy (excmpaxmu 10 kpanenv 3 pasu Ha denvb npomseom 3-x micsyie abo onito @ kancyiax no 2 kancymu 3 pazu Ha 0eHb Npomsicom
3-x micayis, diemy, epexmueni pocaurri yumocmamuxu.: cmenapiio — Stellaria, no 10 kpanenv 3 pasu na oenv npomszom 3-x micayis, yumo-
@in-4 i yumoepin-13 (anpobosani ma eugueni ¢ incmumymi paxy ¢ Himeuuuni). Xeopi 3 kicmoio y niowinynkogiii 3a103i 0o 10 cm y diamempi
OmMpUMY6anU anapame JKY6anHs npomseom 3-x Micsyie maidice 00 noeHoi ineepcii kicmu. Xeopi 3 xpoHiunum nankpeamumom (150 xeo-
pux) ompumyeanu ye nikyeanus npomseom 1 micays. Hamu giomiverne piokicre sguuge y KuiniuHiu meouyuni. ¥ 25 xeopux 6yno 6i03HaveHo
BUCOKULL BMICT YKPY 8 CUpOBAmYi KpoGi — 0o 25m/monb. Ha mii niky8anHs 0CHOBHO20 3aX60PIOBAHHS «HAHOAIMA3AMUY Yepe3 mpu MUICHI
DiBenb YyKpy 6 cuposamyi 3HUSUSCS 00 HOpMU — 4-5 M/monb. Yei X6opi i3 3a3HaueH00 Namono2ieo npotiuiiu Yepe3 CHOCIMEPENCEHHSL.

Bucnoeku. Komnnexcne niKy8anHs 3axe60pio6ans niOULTYHKOBOI 303U, 8 SKe GKIIOUEHO BUKOPUCHAHHA.! «HAHOAIMA3IBY 3 2aNaK-
mo3u ma A61Y4HOI KUCIOMU, WO 3MIHIOE KIACMepHUTi CKIA0 800U 6 OP2anizMi TIOOUHU, GUXPOBO20 IMNYIbCHO20 MACHIMHO20 NONA 31
SMIHHUM 3aPAOOM 3 6UKOPUCMAHHAM €NeKMPOMASHIMHO20 NIKYBANbHO20 anapamy yKpaincbkoz2o eupobnuymea « BITMA-1»; namy-
pATbHOI diemu, y CKAAOI AKOT NPUCYMHI RPOOYKMU 3 aMAPAHmy; POCIUHHUX yumocmamuxie: cmenapis - Stellaria, yumogin-4 i yumo-
@in-13 (anpobosani ma eusueni 6 incmumymi paxy 6 Himeuuuni) dano kpawiii pesynomam.

Knrouosi cnosa: pax niowinynkoeoi 3a103u, «HAHOAIMA3UY, GUXPOSE IMRYIbCHe MASHImMHe noJe.
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CANCER OF THE PANCREAS. CLINICAL OBSERVATIONS FOR 60 YEARS

Background. The incidence of pancreatic cancer in Ukraine is increasing, the etiology and pathogenesis are insufficiently studied,
the prognosis is poor.

Goal. To highlight the prospects of using natural food ‘nanodiamonds’made of galactose and malic acid, vortex pulsed magnetic
field, herbal preparations and correct diet in the treatment of pancreatic cancer and to share the experience with doctors.

Materials and methods. Patients with this pathology were observed for more than 60 years, starting in 1960 in the clinic in the
Medical Department No. 61, in the department of surgery of the 9th city clinical hospital of Dniprodzerzhinsk, Dnipropetrovsk region,
then in the department of surgery of the digestive organs of the Institute of Gastroenterology of the Medical Academy of Ukraine. Patients
came to the clinic mainly in the advanced 3rd and 4th stages of the disease, when it was already too late to perform the operation, they
were prescribed symptomatic therapy. We periodically sent such patients to the leading surgical clinic in Austria for the purpose of using
an autovaccine against cancer and cryosurgery methods (Prof. N. Korpan). It is possible to carry out diagnostics, determine the onset of
the disease, the presence of metastases, which depends on the outcome of the treatment of the disease in each specific case.

Results. According to our data, the results of differentiated treatment have a stable clinical effect (300 observations). All 4
morphological stages were diagnosed. According to the indications, natural food products from amaranth were prescribed (extracts
of 10 drops 3 times a day for 3 months, or oil in capsules of 2 capsules 3 times a day for 3 months, diet, effective plant cytostatics:
Stellaria — Stellaria, 10 drops 3 times a day for 3 months, cytophil-4 and cytophil-13 (tested and studied at the cancer institute in
Germany). Patients with a cyst in the pancreas up to 10 cm in diameter received hardware treatment for 3 months until almost complete
inversion of the cyst. Patients with chronic pancreatitis (150 patients) received this treatment for 1 month. We noted a rare phenomenon
in clinical medicine. In 25 patients, a high sugar content in blood serum was noted — up to 25m/mol. Against the background of
treatment of the main disease with ‘nanodiamonds’, after three weeks, the level of sugar in the serum decreased to normal - 4-5 m/mol.
All patients with the specified pathology underwent observation.

Conclusions. Complex treatment of pancreatic diseases, which includes the use of: ‘nanodiamonds’made of galactose and malic
acid, which changes the cluster composition of water in the human body; vortex pulsed magnetic field with a variable charge using
the Ukrainian-made electromagnetic medical device ‘VITMA-1’; a natural diet that includes amaranth products, plant cytostatics:

Stellaria, cytophil-4 and cytophil-13 (tested and studied at the cancer institute in Germany) gave a better result.
Key words: pancreatic cancer, ‘nanodiamonds’, vortex pulsed magnetic field.

Beryn. AkTyanbHicTb. 3aXBOPIOBaHICTH Ha Pak
ITIIDTYHKOBOT 3aJ7103 B YKpaiHi B OCTaHHI POKH 301JTb-
mmtacs. 3a gaHuMH HamioHajgpHOTO KaHIIEP-PeecTpy,
pak MiANUTYHKOBOI 3aj103u B YKpaiHi 3a munydi 10 po-
KiB 3HaYHO 30UIBIIUBCS Y CTPYKTYpi 3aXBOPIOBAHOCTI
Ha 3IO0sKICHI myxiuHH. ETiojoris i maroreHe3 paky
MiAIUTYHKOBOT 3371031 BUBYCHI HEJOCTATHHO. XBOPIIOTH
YacTillle YOJIOBIKH, IO TOB’SA3aHO 3 KypIiHHAM Ta 0CO-
OnMBOCTAMU XapuyBaHHs. Pornb ankorounto, rocTpoi ki
K (akKTOpiB pU3MKY He noBeneHo. [IporHo3 mpu paxy
MiJIDTYHKOBOT 3ajio3H, AK IpaBuio, mnoraHwid. [1'g-
TUPIYHUI TepMiH MepeXkuBaroTh jume 15% XBopHX.
VY 4onoBikiB pak ctaHOBUTH — 3,4%, y *kiHOK — 2,5%.
3 BIKOM 3aXBOPIOBaHICTh PI3KO 3pOCTA€E, CTAHOBIISTYH
B 40-50 pokiB 10 na 100 Tuc. Hacenenus, a y 80—
85 pokiB — 116 Ha 100 Tuc.

Meta gocaimkeHHs1. AHATI3 HOBITHIX HAyKOBHX JI0-
CSTHEHbB B JIIKYBaHHI paKy MiIIUTYHKOBOI 3aJI03U Ta BU-
CBITJICHHS MEPCIIEKTUB BUKOPHUCTAHHS MPUPOIHUX Xap-
YOBHX «HAHOAJIMAa3iBy» 3 TaJaKTO3H 1 S0Iy9IHOT KHCIIOTH,
BHUXPOBOIO IMITYyJIbCHOTO MAarHiTHOTO Mo, (Qirompe-
mapatiB 1 KOPEKTHOI Ji€eTH. MeTa 1bOro JOCHIKSHHS:
MOJUIMTHUCS 3 JIKapsAMHU MEPLUIMM AOCBIIOM JIiKyBaHHS
MOIIMPEHUX METACTa3iB MPH PaKy ITiIILTYHKOBOI 3aJ10-
3M 3a PaxyHOK 3aCTOCYBaHHS HOBITHIX (iTojaiiHIB Ta
MPUHIMIIOBO HOBUX HaTypaJIbHUX BUCOKOAKTHBHUX pe-
YOBHUH: «HAHOAIMA3iB» 3 MOJIOYHOTO I[YKPY Ta AOTyIHOL
KHCJIOTH, a TaKOXX POCIUHHHX (iToNaiHiB-iuTo(ina-4
Ta nurodina-13 (cninbHI po3poOKU 3 HIMEIIBKUM 1HCTH-
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TyTOM paky). Mu croniBaeMocs 3MIiHUTH CYMHY CTa-
THUCTHUKY 1 3a JONOMOTOI0 «HAHOAMAa3iB» IOKPAIUTH
SIKICTh XKHUTTS XBOPUX Ta ii TPUBANICTh Ha Oararo pokis.

Marepianu Ta MeToau AocigKeHHs. PanHi Kiii-
HIYHI TIPOSIBU paKy MiANUTYHKOBOI 3371031 € MaTOTHOMO-
HiYHUMU. [IpH ypaxeHHI TOJIBKH MiIUTYHKOBOT 331031
XapaKTEPHOIO € MEXaHiyHa YKOBTIHHI 0€3 CYTTEBOTO
00Ir0, 3’SIBIIIETHCSI CBEPOIK IIKIPH, CTIJICIh CTA€ axo-
JIYHUM, 301JIbIIY€ETHCS MEYiHKa 1 CTA€ JETKO JOCTYITHUM
JUTSL TIAJTbIIAIi] KOBUHUN Mixyp (cumnroMm KypByasbe).
bine BuHUMKae y misHimmi nepioa. binbuie Bupaxeni
KIIIHIYHI TIPOSIBY TIPH PaKy TONIBKY ITiILTYHKOBOT 3aJ10-
3W 3MYIIYIOTh XBOPHX 3BEPHYTHUCS 32 JOIIOMOTOIO Y PaH-
Hi Tepminu. [Ipu paky Tina Ta XBOCTa IiINUTYHKOBOI
3aJI03U XBOPI, SIK TPABHJIO, 3BEPTAIOTHCS AYKE Mi3HO —
290 croctepexxenb. Jlikap Hepiako 0aduTh XBOPOTO,
KOJIM BUpakeHa pi3ka ciabKicTh npu madpaHHOMY KO-
JHOP1 MIKIPHUX IMOKPHBIB, Y TOMY YHUCIIi 1 OYHUX SOIYK.
V neii yac XBOpi BiI3HAYAIOTH IHTECHCUBHUH O1JIb B HaJI-
YepeBHIH JUIAHIN, B JUIAHII TOMEPEKy, SKUH 9acTo
onepizye yiBe miapedep’s. Hepinko Oinb MOCHITIOETHCS
y HIYHUH 4yac. XapaKTepHO BUMYIICHE TOJOKSHHS Ha-
MiBCUASYH, SIKe MPUiiMae XBOpUil mig yac cHy (56 cro-
CTepekeHb). bk BHHUKaE y 3B’SI3Ky 3 MPOPOCTaHHIM
MyXJUHA B 3a4€PEBUHHHU MPOCTIpP, YEPEBHE CILICTIH-
Hs, CHMITAaTHYHI HEPBOBI CTOBOYpH, xpedet (60 Bumai-
KiB I Yyac BUKOHAHHS ayTOICii MOMEpJIHX Bill paKy
MiIUTYHKOBOT 3ao3u). Po3ma TpaBieHHs criocTepira-
€TBCS BHACNIJOK BHUMKHEHHS 30BHIIIHBO-CEKPETOPHOT

Ne 1, 2023 55 ==




MeguumHa

(GyHKIII MiAIUTYHKOBOI 3271031, IO CYNPOBOIKY€ETHCS
poHocoM abo 3akpernoM. [TyxnHuHa TOMIBKH MiAILTYH-
KOBO{ 3a11031 00Typye€ 3araJlbHHH >KOBYHUH Ta MaHKpe-
aTUYHUN TPOTOKH, BUKIMKAE MEXAHIYHY JKOBTSHHIIIO
(32 HAIIMMU YUCIIEHHUMH CIIOCTEPEKCHHSIMU, M€ Mic-
[l¢ TUMOBUH IIadpaHOBUH KOMIp NIKIPHHUX TOKPHBIB).
VY 3amymieHnX BUMAJKax MyXJWHA BPOCTAa€ B JIBAHAM-
LATUIATY KUIIKY 1 3BY)KYe€ ii, MOPYIIYIOYH MPOXiTHICTh
(19 cmocrepexens). Ilpu mpopocTaHHi MyXIMHOIO J[Ba-
HAJLATUTIANOT KAIIIKYM BUHUKAE OmoBoTa (38 crocTepe-
EHb), HOPYIIY€eThes i1 MPOXigHicTh (4 Bumaakn). Y 3a-
MyOICHUX BUMAIKaX MPOBITHUM KIIHIYHAM CHMITOMOM
€ Oinp y Hama4YepeBHIH AUISHII 3 ippajialli€lo B CIHHY,
SIKY BaYKKO yCyBAalOTh HaBITh HapKOTHKHU (28 crocrepe-
XKeHb). 3’aBnsieTbesa acuuT (42 crnoctepexeHHs). Oco-
OJMBO HECTIPUSTIMBHU Mepedir CroCTepiraeThesl Ha TIIi
IyKpOBOTO Aiadery. Y iHIIMX MAIli€HTIB B Mipy Iporpe-
CYBaHHS 3aXBOPIOBAHHS IIBUAKO PO3BUBAIOTHCS 0e3011-
KOBi HaOpsIKK Ta Kaxekcis. CMepTh HacTae y OUIBIIOCTI
XBOPHX Yepe3 2 pOKHU BiJI IOUATKY 3aXBOPIOBAHHS.

VY 3B’SI3Ky 3 PSACHOIO BACKYISAPHU3ALIEI0 MiUUTyH-
KOBOI 3aJI03U Tepedir 3aXBOPIOBAHHS MAa€ BUpPaKECHHM
arpecUBHUM XapakTep, IIBUAKO BUHHUKAE IIHUPOKE Me-
TacTa3yBaHHs SK JTIM(OTeHHHM, TaK 1 TeMaTOreHHHM
IUIIXOM. Bike Ha paHHIX eramax pO3BUTKY MyXJIHHH
METacTa3d BUSBILIIOTh y PETiOHAPHHX TiM(ATHIHUX
By3nax y 90% mamieHTiB. XapakTepHUM € MeTacTasy-
BaHHA Y IIEYiHKY, OpPMKY KHIIEYHUKA, CEPEIOCTIHHS Ta
HAJIKTIOYNYHI JTiM(aTH9HI By3JIH, IO OYE€PEBHHI, y TI0-
POXHHMHY MaJjoro Ta3a Ta B KicTkH. Y 1/3 oOcTexeHnux
€ aciut. ITyxmuHa rofiBKy HiAMITYHKOBOI 327031 00Ty-
PY€ 3arajbHUH JKOBYHUHA Ta MAaHKPEATUIHUH IPOTOKH,
BUKJTMKAIOUU KOBTSIHUIIO Ta 3aCTill CEKpeTy B 3aJ103i.
VY 3aHen0aHUX BHUIAAKAX MyXJIMHA BPOCTAE y ABAHAIIS-
THUNATY KUIIKY, 3BYKY€ i, BUKITUKAIOYX HETIPOXiTHICTb.
TimpKM paHHS DiarHOCTHKA (2 BOHA JOCTYITHA KO)KHOMY
JIKapIo) 103BOJISIE MOOAYNTH PAKOBY IMyXJIMHY Ha CTafil
JUcIiasii Ta Meraruiasii. 3a CBOTM MOXOKCHHSM IMTyX-
JIMHY MiAIUTYHKOBOT 321031 Ty>e pizHoMaHiTHi. [o ermi-
TENANBHUX MyXJIUH (paK) BIAIHOCATH aJI€HOKAPIUHOMY,
IUTOCKOKJIITHHHUH pak, IUCTalCHOKAPIITHOMY, alliHAp-
HOKJIITHHHHUH pak, HeaudepeHiHoBaHUN pak.

OcoOnuBe Micue 3aiiMaroTh MyXJIMHH 3 OCTPIBILB
Jlanrepranca, Tak 3BaHi amygoMH (iHCYIIOMa, TacTPUHO-
Ma, CepoTHHOMA Ta iH. L1i myXnuHM MOXyTh IPOAYKYBaTH
BIZINTOBiZIHI TOPMOHH Ta METAacTa3yBaTh. A cepel Herpo-
JQYKYFOYHX TOPMOHH 3JI0SIKICHY mpupoay mMaroTh 30—50%
MyXJIMH. Y TANUTYHKOBIN 3aJ1031 3yCTPIYalOThCs TAKOXK
HEeHiTeiaabHi MyXJIMHY K 00po-, TaK 1 370sKicHi. Ye-
pe3 3armizHe 3BEpHEHHS JIIarHOCTHKA € HeCcBOe4acHoo. Lle
YiTKa JyMKa Ta TEPeKOHaHHS OHKOJIOTiB. [IpoBimHumu
KJIIHIYHUMH O3HAKaMH MPH PaKy TOMIBKH IMiANUTYHKOBOT
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3aJI031 € XOBTSHUIIA Oe3 Hamagy 0o, CBepOiX MIKipH,
aXOJIYHHH CTiICIb, TEMHA CeYa, Pi3KO 30UTbIICHUI HKOBY-
HHUH MiXyp, SIKHH TaTBITy€ThCS, iHOM1 03HOO 1 IMXOMAaHKa.
[TyxnuHa B HaT4epeBHIN MUISHII MajbIy€eThCs, K Tpa-
BWJIO, Y HeomepabensHux Bunaakax. [lpu ypakenHi Tina
Ta XBOCTA 3aJI031 IPOBITHIM CUMITTOMOM € OLITh y HaT9e-
PEBHIM AUTAHII 3 ippajiani€ero B CIUHY.

PannHs giarHocTHKa 4yacTo OyBa€ BHITAIKOBOKO IMij
4yac 0OCTEXKEHHsI 3 MPHUBOMLY IHIINX 3aXBOPIOBaHb, MPU
CXyITHEHHI HESCHOI eTioNorii, BIMIyTTs AMCKOMMOPTY
B HaguepeBHill obmacti. Ilpm myxmmHax 3 ocTpiBLIB
JlaHTepranca 3ariJo3pUTH MyXJIHHY MOKHA Ha IiICTaBi
TOPMOHAJIBHUX MOPYIIEHb (TiMep-i rimontikemis).

Knacudikarisi paky miIIuTyHKOBOI 3a703U MPOBO-
IUTHCA 3a cucteMoro TNM.

Haii0inpir  BaXJIMBHMH — METOJAMH  IHCTPyMEH-
TampbHOTO JochikeHHs € Y3l miauuryHKoBoi oOnmac-
Ti 3 OIONCIEI0 MyHKIT MarosoriyHoro Borauma (280
CIOCTEPEKEeHb), a TAaKOX KOMII FOTepHA TOoMOTrpadis
(190 crocTepexens). JliarHOCTUYHE 3HAUCHHSI MA€ BH-
SIBJICHHSI PO3TOPHYTOI MiJKOBH JBAHAALATHIIANOI KHII-
KH{, BIABJICHHS CTIHKH IUTYHKY, OI0 BU3HAYA€THCS IMPU
PEHTTEHOCKOITiT a00 racTpoyoJieHocKoIii. OOCTPYKIIit0
MyXJIUHOIO MaHKPEaTUYHOI MPOTOKU MpPU KaTeTeph3a-
i BETMKOTO COCOYKA JBaHAAUATUIAIO] KHUIIKH 4Yepe3
IYONEHOCKOIT MOXXHA BHM3HAYUTU 3a JIOTIOMOTOIO €H-
JOCKOIIIYHOI peTporpanHoi XoJjaHriomaHkpearorpadii
(14 ciocTepexeHp). 3a HATBHOCTI MEXaHIYHOT JKOBTSIHH-
i piBeHb OOCTPYKIIiI MOKHA BHU3HAYUTH Yepe3 ILIKIipY,
gyepe3 TEeYiHKOBY XonaHriorpagito (9 crocTepexkeHs).
OOCTPYKIIIO CYIUH MyXJUHOK MiJIITYHKOBOI 3aJI03H
BHSBJISIIOTH 32 JOMTOMOTORO Tietiakorpadii i CeIeKTHBHOT
anriorpadii (4 CIIOCTepeKEeHHS).

JliarHoCcTHYHE 3HAYCHHS Ma€ PIBEHb ITyXJIHHHOTO
Mapkepa kapOorigpatHoro anturena (CA-19.9., CA-
242, KCB-19.9) B kpoBi. lleii moka3HWK BH3HAYAIOThH
JUTSL KOHTPOJTEO €(DeKTUBHOCTI JIiKyBaHHS 1 TOKJIIHIYHO-
TO BUSBIICHHS PEIMINBY 3aXBOPIOBAHHS. Y HEBH3HAaUeE-
HUX BUIAKaX BUKOHYIOTh JAiarHOCTUYHY JIAIIAPOTOMIIO
(2 ciocTepexenHs) 3 Oiornciero. MakpoOCKOMIYHO 6e3 Ti-
CTOJIOTIYHOTO JTOCTIKEHHSI MaTepialy TKaHHH XBOPOTO
BCTAHOBHTH JIIarHO3 JIy’Ke Baxko. [1pwu Jtokamizamii myx-
JVUHHA B TOJIBII MiANUTYHKOBOI 3aJI03U OIOICiI0 Kpare
MPOBOIUTH Yepe3 ABAHAMIMTHIANY KUIIKY TyOXEHOTO-
Mi€l0 (2 CroCTepeKeHHS).

B nmiarHOCTHII MOXYTh OYyTH BHKOPHCTaHI W 1HII
METO/IH.

JlikyBaHHSI 3aJIKHTh Bill XapaKTepy PpO3IOBCIO-
JOKEHHS TyXJIMHU Ta 3arajbHOr0 CTaHy XxBoporo. [lpu
0o0MEXEeHNX MyXiHHaX 0e3 MeTacTa3iB 3alie)KHO BiX
JIOKaMi3alii mporecy THIIOBUMH OIEPAIlisIMU € MaHKpe-
aToyoJicHAJIbHA PE3eKIlis, pe3eKilii XxBocTa 1 Tina abo
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eKCTHpIAIlisl MiANUTYHKOBOI 3aj103u. XBOPHA THHE Bij
TOCTPOi NEYiHKOBOI HEOCTATHOCTI (45 CIIOCTEPEKEHB ).

[epmum etarmoM J1iKyBaHHS € HaKJIaJaHHS OiTioau-
TeCTUBHOTO aHACTOMO3Y, BH3HAYCHHS OINEpadeIbHOCTI
Ta IUIAHy MOAAIBIIOrO JIiKyBaHHSI. ONTHMAIBHIM € XO-
JIEIACTEIOHOAHACTOMO3 3 MIDKKHIIKOBOIO CITIBYCICTIO Ta
6iomcis myxnuHE 17151 Bepudikarii ngiaraosy. [Ipu creno-
31 IBaHAIISATUIIAIO! KHIIKH TOJaTKOBO PEKOMEHTY € ThCS
HAKJIaICHHSI TaCTPOCHTEPOAHACTOMO3Y.

IcHye Oe3nmiy IUTOCTATHYHHX IpenapariB BUOOpPY
(rem3ap Ta iH.).

Pe3ynbTaTn 10C/TiI3KeHHS TAa iX 00rOBOpPEeHHSI

Hama crineHa HaykoBa CHiBIIparls 3 MPOBIIHOIO KITi-
HIKOIO Ta MI>KHApPOJTHUM IHCTHUTYTOM KpioXipyprii Tpu-
Bae 15 poxis. [Ipod. 0. ®ininnos Ta npod. H. Kopnan
0o0uIBa MPOTIAroM 0arathoX POKIB — CHIBroJioBH €BpO-
necbKoro Mi>KHapOIHOTO METUYHOTO IEHTPY (ABCTPIs,
Binenn). [IpoBoAsThCS CHIIBHI KOHCYJIBTAIIT Ta HAYKOBI
po3pobku. OTpuMaHO Tepin OOHAIIMIUBI pe3yabTaTH
JKyBaHHSA [IPHU IUPOKOMY METacTa3yBaHHI PaKOBOI ITyX-
JTUHA. MU aKTUBHO CTIOCTEPIraiv 3a Mali€HTaMu 3 1€
natosioriero nonaa 60 pokie, mouynHaro4du 3 1960 poky
y kiiHini B Meacandactuni Ne 61, y Bigainensi xipyprii
9-i MicbKOT KIIiHIYHOT JikapHi M. J{HIMPOA3epKUHChKA
JuinponerpoBcbkoi obnacTi, MOTIM y Biaim Xipyprii
OpraHiB TpaBJieHHs [HCTUTYTY ractpoenTeposiorii AMH
VYkpainu. [lanieHTHn HagXoAWJIW A0 KIIHIKA TEepeBaX-
HO y 3amymieHii 3-d, 4-#i craii 3aXBOpPIOBaHHS, KOJIH
OTIepaIlil0 BUKOHYBATH BXE Ii3HO, IM OyJI0 MOKa3aHO
CUMIITOMaTHYHY Teparito. TakuxX MalieHTiB MU Hepio-
JMYHO HANpaBJBUIM 0 MPOBIAHOI XipyprivyHoi KIiHIKH
ABCTpii 3 METOI0 3aCTOCYBAaHHS AayTOBAKIMHU IPOTH
paky Ta MetofiB kpioxipyprii (mpod. H. Kopman). Ort-
PUMaHO MOJIIHBICTD MIPOBOAUTH AiarHOCTUKY, BH3HAYA-
TH TIOYAaTOK 3aXBOPIOBAaHHS, HASBHICTH METACTa3iB, Bij
YOro 3aJIeXKHTh PE3YNbTaT JIKyBaHHS 3aXBOPIOBAHHS
B KO)XHOMY KOHKPETHOMY BHUMAIKy. MU y IpaKkTHUHINA
POOOTI MIPOKO BUKOPHCTOBYEMO JiarHOCTUKY PaKOBHX
3aXBOPIOBAHb 32 iH(GOPMALIHUM MOJIEM JTIOAUHH EJICK-
TPOMIarHOCTHYHUM NPHIAJAOM ab0 pagioecTe3NIHIM
METOIOM 3a JIOTOMOror (izuuHoi pamku. MeTtoauka
JOKJIaTHO OIHCaHa B YHCICHHUX HAyKOBHX MYOTiKAIlisX
pi3HHX KpaiH, y MPakTHYHOMY MOCIOHHKY 3 TacTpOEH-
teposorii y 2004 p. ChijbHO 3 iH)XEHEpaMH, BITOMUMHU
pamiodizukaMu 0OpMIIEHO HAyKOBE CBITOBE BiJKPHUT-
Ts1. Y BepecHi 2022 p. MH HAaropopKEH1 MEJAILTIO TIpod.
I'. Bypuuncbkoro Ha MibkHapogHOMy ¢opymi y Tlonbrmi
3a 0COONMHMBHH BHECOK y PO3BHUTOK TacCTPOCHTEPOIIO-
rii. Merox pamioectesii BiIPi3HAETHCS MPOCTOTOI Ta
TOYHICTIO. 3a MHUHYJI POKH 1 JIOTENep HaAMH BHKOHAHO
noHag 50 THCSY AIaTHOCTUYHHX Ta MPOTHOCTHYHUX
JociikeHb 0e3 xomHoi moMiiku. CyThb caMoro Mme-
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TOAY BHUKJIIOYAE MOXJIUBICTH JIarHOCTHYHOI TOMMIIKH
(Philippov Yu., 2004). Indopmarriiiae mose JIFOAHHA Ma-
TematnyHo To4yHe. CHiIbHO 3 MareMaTHKAMU HAMH Ta-
KOK BIIEPILE y CBITOBil MPaKTHIII CTBOPEHO Ta 3aTBEp-
JOUKEHO MaTeMaTHU4HI TECTH AJIS JIarHOCTUKH 3I0POB’S
momunau. (Yershova, 2016; Yermakov, 2013)

VY BKazaHMX BHIIC KIiHIKax Xipyprii Hamu crocte-
piranocs 300 xpopux. lle manienTn 060X crarei, nepe-
Ba)KHO YOJIOBiKH, BikoM Bijx 30 10 85 pokiB pi3HUX Tpo-
(eciii, TUCTTAHCEPHI XBOPI, SKi BIEpIle 3BEPHYIUCS Ta
HQIIMIUIA JI0 3aBOJICBKOTO CaHATOPIFO-MPODiIaKTOpito,
3 aMOyJaTOpHOrO MPUHAOMY TOMIKIIIHIK, CIeliali3oBa-
HUX BiJJIiJICHb TOJIOBHOTO B YKpaiHi [HCTUTYTY racTpoe-
Hteposorii HAMHY. [lepiognyHo HaIXOqHIIN Malli€HTH
3 xiiHik Pocii, ABctpii, AmMepuku, fAnonii. lle moB’s-
3aHO 3 THUM, III0 MU € OJHI 3 Hebararbox IOCHITHUKIB
y €Bpormi, SKi MalOTh MDXHApOIHI MAaTEHTH 3 JiarHOC-
TUKHU 3aXBOPIOBaHb. Hamu oTpuMani mareHTH ABCTPi,
€ponu Ta mateHT CLUA y 2010 poui. 3a 1iarHOCTHKY
OHKOJIOTIYHUX 3aXBOPIOBaHb MH HAaropokeHi TphoMa
30JI0THMHU MEJaJIIMU MIXKHApOAHUX (opyMiB y €Bpori,
A3il, Ha MI>KHAPOJHIM BUCTABIl MEAUYHHUX poOiT: PaH-
Hill pak nutyHka y @panmii 3a pyHAaMeHTaNbHy MOHO-
rpagiro, Bunany B HiMmeuuwnHi.

JlikyBaHHSI «HaHOAIMa3aMM» 3 TAJIAKTO3M Ta SIOIyd-
HOi KHUCIIOTH IPOBOTUTHECS HAMH HPOTATOM OCTaHHIX
JIBOX POKiB 3 MOMEHTY BiIKPHUTTS HaTypaJIbHUX HAHOAJI-
Mas3iB 3 BiIOMHX Xap4yoBHX NpoaykriB (mpod. IT.I1. €p-
MAaKoOB, JOKTOp (i3MKO-XIMIYHHX HayK, [IHIMpoBCHKHIA
XiMiko-TexHonoriuHui yHisepcutet, 2009) ( Yermakov,
2013, 2018). Taki «HaHOAaTMa3W» OTPUMAHO BIIEpIIIE,
BUITYCKAIOTHCS B TIOPOIIKY Ta B Kamcynax mo 1 1. Kypc
nikyBaHHA — 10 quiB. OIUH rpaM HaHOATIMA3y PO3UMHS-
€ThCSI B OTHOMY JITPI mpocToi kuil’ siueHoi Boau. [1loaus
BpaHIi xBopuil mpuiimMae 100 MJI pPO3UMHEHOTO «HAHO-
ajgMasy» 4d onHy kancyny. Kypc nmikyBanus — 10 aHiB.
MosxnuBo Kinbka KypciB JikyBanusa. Ha 500 crocrepe-
JKeHb HE BiJIMIU€HO YCKIJIQIHEHb Y1 MOOIYHUX e(DEKTIB.

Hamu BimMidueHe pimkicHe sBHINE y KITiHIYHIH Me-
JUIuHI. Y 25 XBopuX OyJio BiI3HAYEHO BUCOKHMA BMICT
IyKpYy B CHpPOBAaTHi KpoBi — 10 25 m/mMons. Ha Tmi mi-
KyBaHHS OCHOBHOTO 3aXBOPIOBAHHS «HAHOAIIMAa3aMp»
gyepe3 TPU THXKHI PiBEHb I[yKpYy B CHPOBATI 3HH3HUBCS
JI0 HOpMH — 4—5 M/MoJTb. YCi XBOPI 13 3a3HAYECHOIO MATO-
JIOTi€10 TIPOHIIIIM Yepe3 Hallle CIOCTEPEKEHHS.

JlikxyBaHHS XBOPUX MPOBOIUIIOCS TU(EePEHIIHOBAHO.

[Meprra rpyma XBOpuUX OTPUMYBaja JIMIIE «HAHOAII-
Masm» 3 FallakTo3u abo SAOTYUIHY KUCIIOTY BiJl OXHOTO O
I’ SITH KyPCIB.

VY npyrii Tpyni JOIaTKOBO MPU3HAYAIIH EJIEKTpoMar-
HiTHe JiKyBaHHA amaparoM «BITMA-1» 3 BuxpoBHM
IMITYJIbCHAM MAarHiTHHM TOJIEM, SIKAH MPAIoe Ha BCIiX
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MeguumHa

piBHSIX oprasizarii opratiaMy i, B TOMy 4YHCIIi, Ha KJIi-
tuHHOMY piBHI (Philippov Yu., 2008, 2001) mo 15 xB.
IpU TpaBoMy OOepTaHHI KOMIIOHEHTH Ta 1O 5 XB. IpH
niBoMy obepranHi npotsiroM 17 mauiB. [IpoBommiiocs 3a
MOKa3aHHAMU J10 4 KypCiB.

XBopi 3 KICTOK Yy MANUTYHKOBIH 3a5103i 10 10 cm
y IiaMeTpi OTpUMYyBaJIM amapaTrHe JIKyBaHHS IPOTS-
roM 3-X MICAIB MaiKe JO MOBHOTO PO3CMOKTYBaHHS
kictu (Philippov Yu., 2001). XBopi 3 XpOHIYHIM NaH-
kpearutoM (150 XBOpHX) OTPUMYBAIHM 1€ JIIKYBaHHS
npotsiroM 1 wmicsug. OTpuMaHO CTIHKHIE KIHIYHHHA
edext (Kuznetsova S.Yu., 2020).

3a MoKa3aHHAMM MpPU3HAYAICA HaTypajbHI Xapuo-
Bi MPOAYKTH 3 amapaHTy (ekctpaktu 10 kpamens 3 pa3u
Ha JICHb TPOTATOM 3-X MicsiiB, abo o0 B Kamcyjaax
Mo 2 Karcynu 3 pasd Ha JeHb MPOTATOM 3-X MiCSIIiB
(Baranovskyi A.Yu,2006), gai, m’sico, canatu, KpyImH,
e(heKTUBHI POCITMHHI TUTOCTATHKH: cTenapio - Stellaria,
no 10 xpamenp 3 pa3u Ha JIeHb MPOTATOM 3-X MiCAIIB,
muTodin-4 i murodin-13 (eGeKTHBHI K UTOCTATHKH,
anpoOoBaHi Ta BUBUCHI B iHCTUTYTI paky B Himeuuwnni).

PesynpraTu nikyBaHHS, 32 HallUMU JAaHUMH, JAOTh
100% ycmix (300 cnocrepexens). [IpoBogunacs mia-
THOCTHKA BCiX 4 MOp(doJIOriYHMX cTafii 3a BigeHchkor0
KIacudikamiero).

BucnoBku. KommiekcHe JiKkyBaHHSI 3aXBOPIOBaHb
NiLLTYHKOBOY 32/103H, B sIke BKJIIOYEHO BUKOPHCTAH-
Hfl «HAHOAJIMA3iB», HATYPAJIbHOI [i€TH, POCIUHHHX
NpenapariB Ta BAXPOBOI'0 MArHiTHOIO 1OJIs1, 1a€ Kpa-
il pe3yJIbTaT, i 1le NOBUHHO 3BEPHYTH yBary Meauy-
HOI cniyibHOTUH. BOoHO BKJIIOYAE:

1. «<HaHoanma3m» 3 rajakTro3d Ta siOIy4HOI KHC-
JIOTH — HOBe TpiyMdaJibHe pillleHHsI B JiKyBaHHi paKy
niaAnuTyHKoBoi 3aj03u. [lpuponni «Hanoaamasuw» oOT-
PUMAaHO BHeplle i NPOTAIOM JBOX POKIB 3 MOMEHTY
BiIKpPHUTTA iX 3 BiIOMHX Xap4OBHUX HPOAYKTIB (mpod.
ILIIL. €pmaxoB, 1oKTOp dizHKe-XiMiYHIX HAYK), OTPH-
MAaHO BUCOKI JIiKyBaJIbHi pe3yJibraru. [lepiue enoxaJib-
He JOCSAATHEHHs B JIIKYBaHHI «HAHOAIMA3aAMW» — IIe
3MiHA KJIACTEPHOIO CKJIAAY BOAU B OPraHi3Mi JIIOIMHH.

2. Buxpose iMny/abcHe MarHiTHe moJie 3i 3MiHHUM
3apsioM 3a0e3MevyeThesl eJIeKTPOMArHiTHUM JIKY-
BaibHUM anaparom «BITMA-1» 3 BUXpoBuM imMmyJib-
CHHM MarHiTHHM mioJjie. Floro ro;ioBHe npu3HaYeHHs —
KOperyBaHHs NOPYLLEHOT0 10151 JTIOAMHH i OpraHis.

3. Poc/iuHHI IMTOCTATMKY HOBOIO NMOKOJIiHHSI: CTe-
Jaapis — Stellaria, nurogin-4 i uurodin-13 (epexTrBHI
SIK HUTOCTATUKH, ANPOOOBaHi Ta BUBYEHI B IHCTUTYTI
paky B HimeuumuHni).

4. 3a moKa3aHHAMHU NPHU3HAYAIOTHCH HATYPAJIbHI
XapuyoBi MPOIYKTH, 10 CKJIAAY SAKHUX NOJAKTHCH MPO-
AYKTH 3 aMAPAHTY.
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Pezynomamu. B pobomi npoananizoani aimepamypHhi 0dcepend wooo CyuacHux 00Ka308ux Memooig nikysanHs ma peadinimayii na-
YiEHmI8 i3 OONbOBUM CUHOPOMOM nonepeky. binvwicmsy asmopis peKomeHOy}omb npoepamy aiKyearHs ma peabinimayii nayicnma 3 oonem
Y nonepexy po3poonamu Ha niocmagi pei)yﬂbmamis peabinimayiunoi diaznocmuxy, wo 6KI04Ac OYinKy GYHKYIL Mma CmpyKmyp opaanismy,
OisLIbHOCMI Ma yyacmi, pakmopie cepe0osuuya ma epaxyeants ocooucmicHux gaxmopis nayienma, na ocHosi Misxcnapoonoi kiacugi-
Kayii' QhyHKYIOHYBANHS, OOMENCEHHS HCUMMEQISIbHOCI MA 300P08 51 3 UKOPUCIAHHAM Peabiiimayitinux 0iaeHOCMUYHUX THCMPYMeH-
mie — mecmig i wixan. IlamoeeHemuyna ma cano2eHEeMU4Ha CAPAMOBAHICIMb PeabilimayiiiHuX 8MpPYYaHs i3 YPAXYEaHHAM JNOKANI3ayii
ypadicenns, cmadii (20cmpoi, nid2ocmpoi, Xporiunoi), hopmu ma emany 3ax60pro6anHs, PYHKYIOHATLHO20 CMAHY OP2AHIZMY MA OKPEMUX
11020 cucmem 3abezneuye CmiliKuil 3HeboneanbHull eekm ma 0oscompueaie 30epedxcens QYHKYIOHY8aHHA nayichma.

Bucnoeku. Heobxiona ymosa egpexmusHocmi 1iKy8anHa ma peaépmimauii' nayienmis 3 6onem y nonepexy — ye MynbmuoUCyuni-
HAapHUTl MEHEeONCMEHM i3 3ACMOCYBAHHAM MYTbMUMOOANLHOL NPOSPaMU peabinimayiiHux 6mpyuans, K GKAI0YAE HAGYANHS NAYIEH-
ma, CamMoKoHmponb, Qi3udny mepaniio, NCUXONOSIUHY KOPEKYII0, KOMIAEMEHMAapHi Memoou, MeOUKamMeHmosne J1iKy8ants 3a y4acmio
MYTbMUOUCYUNTTHAPHOT KOManOU (nikapsa Qizuunoi ma peabinimayiinoi meOuyunu, QisuuHo2o mepanesma, epeomepanesmad, NCUxo-
n0ea ma inwux gaxisyie 3a HeoOXxionocmi). Peanizayis mymomuouCYuniiHapHo2o MyibmumMo0aibHo20 nioxo0y 8 npocpami peabini-
mayii nayicumie 3 bonem 8} nonepexy 003601UMb eHEeKmueHo sMeHuumu 6oIb08Ull CUHOPOM, BIOHOBUMU QYHKYIOHY8AHHS NAYIEHMIS,
3anobizmu MpuearoMy 0OMeNCerHI0 HcummeOisnprocmi i xpouisayii bonwo.

Knrwuosi cnosa: necneyughiunuil 6ine y nonepexy, Mytomunpogecitina peabinimayis, MytbmuouCyuniiHapra peadinimayiiina Ko-
MaHOa, MyTbMUMOOAanbHA peabinimayis.
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A MULTIDISCIPLINARY APPROACH IN THE REHABILITATION
OF PATIENTS WITH LOW BACK PAIN

Relevance. Low back pain, or lumbosacral pain syndrome, is currently the leading cause of disability, loss of productivity, and
reduced quality of life. Among musculoskeletal diseases worldwide, low back pain causes the greatest burden and is the main health
condition requiring rehabilitation services in the countries. According to forecasts, the number of people with low back pain will
increase, which causes significant costs for health care in all countries of the world.

The purpose of the study is to analyze modern approaches to the rehabilitation of patients with back pain.

The results. The rehabilitation program for a patient with low back pain in each specific case should be developed according to
rehabilitation diagnostic results, which includes an assessment of the body functions and structures, patient s activity and participation,
environmental factors and taking into account the patient s personal factors, based on the International Classification of Functioning,
Dysability and Health using rehabilitation diagnostic tools — tests and scales. Multimodal rehabilitation interventions provide a
comprehensive impact on various links of the pathogenesis of the pain syndrome. Etiopathogenetic and sanogenetic orientation of
rehabilitation interventions taking into account the localization of lesions, stage (acute, subacute, chronic), disease form and stage,
functional status and its individual systems ensures a stable analgesic effect and long-term preservation of the patient s functioning).

Conclusions. A necessary condition for the rehabilitation effectiveness of the population with low back pain is multidisciplinary
management using a multimodal program of rehabilitation interventions, which includes patient education, self-management, physical
therapy, psychological correction, complementary methods, drug treatment for a multidisciplinary team (physical and rehabilitation
doctor medicine, physical therapist, occupational therapist, psychologist and other specialists if necessary). The implementation of a
multidisciplinary multimodal approach allows you to develop an effective rehabilitation program and restore the patient s functioning.

Key words: nonspecific low back pain, multiprofessional rehabilitation, multidisciplinary rehabilitation team, multimodal

rehabilitation.

Beryn. AktyanbHicTs. bins y nonepexy (low back
pain), a0 MONEPEKOBO-KPUKOBHI OOJBOBUI CHHAPOM,
Ha ChOTOJHI — MPOBiIHA MPUYHMHA MOPYIIEHHS Mpare3-
JATHOCTI, BTPaTH MPOAYKTUBHOCTI Ta 3HWKEHHS SKOCTI
KUTTA. 3TITHO 3 JOCHTIKCHHSM [I00ANBHOTO TSATaps
xBopoO 2019, 3axBOprOBaHHS KICTKOBO-M’SI30BOT1 CHC-
TEMHU CTAHOBJISATh HAHOUIBIIY YaCTKy MOIIMPEHOCTI 3a-
XBOproBaHb y cBiTi (1,71 Mipa ocib) i KiJTBKOCTI POKIB,
MPOXKUTUX 3 OOMEKEHHSIM JKUTTEAISUIBHOCTI (149 MitH).
Cepel 3aXBOPIOBAHb KICTKOBO-M SI30BO1 CHCTEMH Y BChO-
My CBiTi 0ib y TOIEPEKy CHPUYMHUB HAHOLIbIINI TS-
rap (568 mitH oci0) Ta OyB OCHOBHHM CTaHOM 3I0POB’S,
SIKMH TOTpeOye peadiniTamifHUX MOCIYT Yy OLIBIIOCTI
kpain (Cieza et al., 2021). 3a mporHo3amu, KiJdbKiCTbh
mofel 3 OoneM y momepeky B MaiOyTHbOMY 3pocre,
0COOJTMBO B KpaiHaX 3 HU3bKUM 1 CEpEIHIM PIBHEM JI0-
xony. Panmilf BUXig Ha MEHCIIO, BiICYTHICTH poOOTH
a00 3HMKEHHS MPOAYKTUBHOCTI Yepe3 Oilb Y MomepeKy
3yMOBJIIOIOTH BEITUUE3HUH BIUIUB HA MpPsIMi Ta HETPSIMi
BHUTpATH Ha 0XOpOoHY 310poB’st (Hartvigsen et al., 2018),
110 BU3HAYA€ BarOMUM COLAIILHO-€KOHOMIUHUI aCIIEKT
MPOOJIEMH.

MeTa pocJiizkeHHS — IPOaHai3yBaTH Cy4acHi Mmij-
X0l B pealbuTiTallii XBOpux 3 00JIeM y MOMepeKy.

PesyabraTn JociaikeHHs: Ta iX 0OroBOpeHHS.
Y 90-95% Bunanakie 000 B MONEPEKY — I1€ TaK 3BAHUMA
Hecnenudiuauii (a0 HeyCKIaIHEHHIT) TEPBUHHUN XPO-
HIYHHN cKelleTHO-M 308Ut 011k (Henschke et al., 2009;
NICE, 2021). Lleit tun Gomo B MomepeKy Ha3HBaIOTH
MPOCTUI TIEPBUHHUIA 011 Y MOTepeKy, HecnenudiaHuii
0171b, MeXaHIUHUI O111b, HANIPY>KCHHS [TONIEPEKOBOTO Bif-
Iy, nerenepaitis xpeota (Barr, Harrast, 2011). Haituac-
Tillli IPUYMHU Ta KJIiHIYHI BapiaHTH OO0 B MONEPEKY:
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JIeTeHepaTHBHA XBOpoOa JIUCKa MONEPEKOBOTO BiAILTY
xpebta (lumbar degenerative disk disease); monepexo-
Ba (acerkoBa aptpomnatisi (lumbar facet arthropathy);
moriepekoBa paaukynonaris (lumbar radiculopathy);
Halpy>KCHHsI M SI31B 1 PO3TSATHEHHS 3B’130K (low back
strain or sprain); TIONIEPEKOBUN CIOHIWIIONI3, HECTa-
OinbHICTh 1 cioHauionicres (lumbar spondylolysis and
spondylolisthesis); TONEPEKOBUI CIIHAIBLHUA CTEHO3
(lumbar spinal stenosis); KprmKOBO-KIIyOOBa Cyrno0oBa
muchyHukuis (sacroiliac joint dysfunction) (Frontera et
al., 2015).

CyudacHi ysBJICHHS PO OUTb 1 3aXBOPIOBaHHS BHUXO-
JITh 32 paMKH BHUKIIIOYHO OiomMenuuHol mojeni. bararo
(akTopiB, BKJIFOYAFOYHM IICUXOJIOTIYHI, KOTHITHBHI, IO-
BEIIHKOBI, COIiajibHI, TEHETUYHI, a TaKO)X OlOMEeInYH1
Ta CYNyTHI 3aXBOPIOBaHHS (KOMOPOIAHICTH), MOXYTh
BIUIMBAaTU Ha MOPYLICHHS KUTTEAISIIBHOCTI 0Cib 3 60-
nieM y oniepeky. HalOimpImid pu3suk BHHUKHEHHS 00JTHO
B MOMEPEKY MAIOTh JIFOMH 3 (hi3UUHO BaKKUMH poOOTa-
MU, (DI3UYHAMHU Ta TICUXIYHUMH CYIyTHIMH 3aXBOPIO-
BaHHSAMHU, KypLi Ta JIIOAU 3 OXHUPiHHAM. [HBanigu3yto-
quid Oi1b y MONEepeKy MONIMPEHUH Y JFONCH 13 HU3bKUM
COILIIaJIbHO-eKOHOMIYHUM CTaTyCOM, XO4a HasBHi JaHi
CBiJUaTh MPO Te, MO MOMiOHI OaratodakTopHi BIUITMBH
Ba)XJIMBI y BCiX KpaiHaX, HE3aJEeKHO BiX PIiBHS JOXOAY
(Hartvigsen et al., 2018). 3 1iei Toukn 30py 0OMEKESHHS
JKUTTEISUIBHOCTI, TIOB’s3aHE 3 60JIeM y TIOIEPEeKy, OLliH-
Ky XBOpHX Ta JIIKYBaJbHI MiAXOAU OUIBIICTh aBTOPIB
PO3IIAAAIOT 3 TOYKH 30py O10MCUXO0COIiaIbHOT MOAETII.
CamMe 31aTHICTD 1ICHTH(IKYBAaTH BaXKJIMBI TIEPCOHAIBHI
(hakTOpu Ha OCHOBI OIONCHXOCOIATBHOT MOJEINI CITy-
KUTh TIATPYHTSIM JUIsl 1HAWMBIAYyajdbHOI Ta aJcKBaTHOL
IpOrpaMy MEANYHOI JOMOMOTH HaLie€HTy 3 OoseM y 1o-
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nepeky. e moTpedye MyIbTHUMOAATBHOTO MYJIBTHIIPO-
(beciiiHoro migxomy B JIIKyBaHHI Ta peabuLTiTaIlil TaKuX
xBopux (Lin et al., 2020).

CyuacHi KepiBHUIITBA, AKi IPYHTYIOThCS Ha J0Ka3ax,
PEKOMEHIYIOTh 30CEPEANTH yBary Ha HMiArOCTpoMy (SIK
nepexiaHid (asi Bil TOCTPOro) Ta XPOHIYHOMY OOJIO
B moniepeky. [ocTpuii 6inb y momepeky (TpUBANICTIO
IO 6 TIKHIB) 3a3BHYail Ma€ CHPUSTIMBUI IMPOTHO3.
XpoHiuHMi 6ib, KM 32 BH3HaUeHHAM MixHapomHOL
acoriaiii 3 BUBYCHHs 00JI0, TPUBAE HE MEHIIE 3 Mics-
I[iB, CTIHKUN 1 Ma€ CyMHIBHHH MPOTHO3 IIOAO MOBHOTO
ONyaHHs. bijb, 1110 TpUBa€E B 6 THXKHIB 10 3 MiCAIIIB,
PO3IIHIOETHCS K MIATOCTPUA. Y KOXKHOTO T1’SITOTO Ta-
HieHTa OiJb y Tonepeky HaOyBa€e XpOHIYHOTO Mepeoiry.
BaxnuBo BHSIBUTH XBOPHX 3 TSDKKUM Iepebirom 0oumo
B IIOTIEPEKy IS IPU3HAYCHHS BiIMOBITHOTO JIIKYBaHHS
ta peabinmitanii (Kongsted et al., 2016).

MiXHapOAHHUN TOCBIM JIKYBaHHS OOJIO B MOMEPEKY
CBiIYMTH MPO 3aTyYCHHS A0 BUPIMIEHHS Liel mpobiemMu
0ararboX CIEIIANTiCTIB: HEBPOJIOTIB, OPTOMEIIB, HEHPO-
XipypriB, JikapiB ¢i3uuHOi Ta peabimitTamiiHoi Menu-
nuHU ((i3iaTpiB), (I3MYHMX TEpPaIeBTiB, OCTEOIATIB,
XIpOIIPaKTHUKIB, MCHUXOJOTiB. X049a pPOJb KOXHOTO 3a-
3HAYEHOTrO CIeIialicTa BeJIMKa, HEOOX1THO IMiTKPeCITH-
TH Ba)XXJIMBICTh KOMIUIEKCHOTO HIiIXOMY 3 YpaxyBaHHIM
MOPYIICHHS JKUTTEMISIBHOCTI marfienTa. Takuid miaxina
peamizyeTbcs B peaOuTiTAlifHI METUIMHI Ha OCHOBI
GilorncuxocoIiabHOT MOJIEITI, KOJIH 3aJ(isTHa peabdiiTati-
iHa KoMaHza (mikap ¢i3udHoi Ta peabinitariiinoi menu-
OUHH, (I3UYHANA TepareBT, eproTepareBT, ICUXOIOT Ta
iam.). lle 3abe3mnedye 3MCHIIECHHS iHTEHCHBHOCTI 060-
JHOBOTO CHHIPOMY, BITHOBICHHS (DYHKIIOHYBaHHS Ta
nokpamaHHs skocTi xkuTTs (Kamper et al., 2014).

3 Mo3uIIii J0Ka30BOi MEIUIIMHH JIIKyBaHHS Ta peaoi-
miTanis y pasi 6010 B Ionepeky nependadaroTb Myilb-
TUMOJAILHUH MiJXi]T 1 BKIFOYAOTh: 30€pe)KeHHS aKTHB-
HOT'O CII0CcO0Y JKUTTS, CAMOKOHTPOJIb, HABYAHHSI (IIIKOJIA
OOJIIO y CIHHI), PO3BAHTAXYBaJbHI MO3H, TEIJIOBI MPO-
HenypH, KiHe3iTeparilo, MEJUKaMEHTO3HE JIiKyBaHHS,
MICIIEBI METUKAMEHTO3HI OJIOKa 1, aKyIyHKTYpY, MaHy-
aJBHY Teparito (BKIIIOUAI0YN MaHIMyIsLii), Gi3n4Hy Te-
pariro, Macax, OpTe3H, TPaKIIii, IesKi BUIA KOMILIEMEH-
tapHoi MmenuiuHu (van Wambeke et al., 2020; Foster et
al., 2018).

VY kJiHIYHIA HACTaHOBI AMEpPUKAHCHKOi KOJETil Ji-
kapiB (ACP) chopmynboBaHO 3 TOJNOBHI peKOMEHAIil
(Qaseem et al., 2017).

Pexomenpanin 1. 3Bakaroun Ha Te, 10 CTaH OliNIb-
HIOCTI TAIE€HTIB 3 TOCTpUM abo0 MiAroCTpuUM OoeM
y TOHEpPEeKy 3 YacoM IIONIMNIIYEThCS HE3AICKHO BiJ
JMiKyBaHHA, KIIHIIKACTaM 1 MaI[ieHTaM CIiJ] BHOUpaTH
HEMEIMKaMEHTO3HE JIIKyBaHHs 33 JOTIOMOTOI0 MOBEPX-
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HEBOTo Tera (TOMipHHI piBEHb JOKa30BOCTI), Macax,
aKyMyHKTYpy a00 MaHInmynsmii Ha XpeOTi (HU3bKHH pi-
BEHb JI0Ka30BOCTi). Skmio morpiOHe (apmakonoridyHe
JKYBaHHSA, JIKapi Ta MAI[iEHTH MOBHHHI BUOMpAaTH He-
CTEepOiNHI MpoTH3aMaibHI 3ac00u ab0 pellakCaHTH CKe-
JIETHUX M’5131B (MOMIpHUH piBeHb A0Kka3oBocTi). (Cty-
MiHb: HATIOJIETIINBA PEKOMEH IAILiS).

Pexomennamisi 2. IlamieHTam 3 XpOHIYHHUM OojeM
y TIOTIEPEKyY KIIIHIMCTH MOBUHHI MPU3HAYATH CIIOYATKY
HEMEIMKaMEHTO3He JIIKyBaHHS, IO BKJIIOYA€E (hi3WdHi
BIIPaBH, MYNBTHAMCIUIUIIHAPHY peadimiTamito, axy-
MYHKTYPY, 3MEHIIIEHHsI CTPECY Ha OCHOBI yYCBiJOMIICHHS
(moMipHHUIl piBeHb TOKA30BOCTi), Tai-uM, Hory, BIpa-
B Ha PYXOBHH KOHTPOJb, MPOTPECHBHY peJaKcalliio,
enekTpoMiorpadiuHuii 6i0IOTIYHO-3BOPOTHUH 3B’SI30K,
HU3BKOIHTEHCHUBHY JIa3epHY TEpallilo, ONIEpaHTHY Tepa-
Mi10, KOTHITHBHO-TIOBEIIHKOBY Teparlito abo MaHimys-
1ii Ha XpeOTi (HU3bKUl piBeHb 10Ka30BOCTI). (CTyMiHb:
HaTIOJICTJIBA PEKOMEH/IAIII).

Pexomennamnisi 3. Y mamieHTiB 3 XpOHIYHUM OojieM
y HIONEPEKY, sIKi MaJI HeaJeKBAaTHY PEaKIlil0 Ha HEMEIU-
KaMEHTO3HY Teparito, JIikapi Ta Mali€HTH MOBHHHI PO3-
DISIHYTH  (DapMaKkoJIoTidyHe JIiKyBaHHS HECTEpPOiTHUMHU
MPOTU3AaJIbHAMHE TIPETapaTaMy SK TEPaIlilo MepIIoro
psny abo Tpamasnon, abo ITyITOKCETHH SIK Teparito Jpy-
roro psimy. Omioiau ikapi MOBUHHI PO3IISHYTH SK Bapi-
QHT JIMIIE JUIA MAL€HTIB, y SKUX BUINE3raJaHe JIiKyBaH-
Hs HE IPUHECIIO PE3yJIbTATIB, 1 JIUIIE KO MOTCHIIiHA
KOPHUCTh TIepEBaXKa€ PHU3UKU JUIA OKPEMHX Malli€HTIB,
1 TicJIsE 0OTOBOPEHHSI 3 TAllIEHTAMH BIIOMUX PU3HKIB Ta
peanbHux nepesar. (CtymiHb: ciabka peKoMeH Iallis, mo-
MIpHHH PiBEHb JOKA30BOCTI).

EdexTuBHICTS BKa3aHUX METO/IB JIiIKyBaHHS B MPakK-
THYHIA poOOTI JikapiB 1 ¢axiBuiB 3 peadimiTamii mo-
TpeOye HAJEKHOTO PiBHS MiATOTOBKH UIEHIB pealdi-
JTAIIHHOT MYIBTHIANCIUILTIHAPHOT KOMaHIH: JIiKaps,
¢i3u4HOrO TepameBTa, eproTepamneBTa, ICHXOJIOTra.
KoncepBatiBHEe ITIKyBaHHS IIOIIEPEKOBO-KPIDKOBUX
00JIBOBUX CHUHIIPOMIB MPOBOIUTHCS 3aJICKHO BiJl TSXK-
KOCTi CUMIITOMIB 3 ypaxyBaHHSAM (DaKTOpiB pU3HKY, AKi
OiAraroTh ab0 He MiasararoTh Momudikarlii, piBHA
CEHCHTH3alii Malli€HTa Ta HOro ICHXOJOTiYHOTO CTa-
Hy. Haii6inpImi mancy Ha yCHixX rapaHTyIOTh IPOrpaMu
MYJIBTIMOAAIBHOTO KOMIUIEKCHOTO JIKYBaHHS HacaMmIIe-
pen y 3acTtocyBaHHI (i3umuHOI peabimiTanii, pyxiB, ¢isi-
oTepaltii, MOBeIIHKOBOTO TpeHiHTy (van Wambeke et al.,
2020; Foster et al., 2018).

[Iporpama nikyBaHHs Ta peabiniTariii XBoporo 3 6oyiem
y MOMEPEKy B KOXXHOMY KOHKPETHOMY BHITAJKy TOBHHHA
PO3pOOIIATHCH 13 TOTPUMAHHSIM TaKUX MPHHIIMITIB, SIK:

— BH3HAYCHHS OOMEXKEHHS YXKUTTEASUILHOCTI 32 pe-
3yJabTaTaMH peabimiTaliiHOl JIarHOCTHKH, 110 BKJIFOYAE

Ne 71,2023




OLIIHKY (PyHKIIi} Ta CTPYKTyp OpraHi3my, AisIbHOCTI Ta
y4acTi, (pakTopiB cepedoBHIia Ta BpaxyBaHHS OCOOH-
CTICHUX (DaKTOpiB MaIllieHTa, HA OCHOBI MiXHapOJHOI
knacudikaii (QyHKIIOHYBaHHS, OOMEKEHHS JKHTTE-
TISUTBHOCTI Ta 370pOB’S 3 BUKOPUCTaHHSM peadisiTa-
MIHHUX JTIAarHOCTHYHUX 1HCTPYMEHTIB — TECTIB 1 IIKaJ
(Fairbank, Pynsent, 2000; Levit, 2010; Delitto et al.,
2012; Hartvigsen at al., 2018; White Book PRM in
Europe, 2018; Cleland et al., 2020; Comprehensive and
Brief ICF Core Sets for Low Back Pain);

— MYJBTHMOJAJIBHICTE: BIUIMB JIKYBaJIbHHUX (ak-
TOPIiB PI3HOTO XapakTepy, CIPSIMOBAHUX HA IIEBHI JIaH-
ki mnaroreHe3dy (komruiekcHa aist) (Kraemer, 2011;
Theodoridis, Kraemer, 2019);

— eTioJIoTivHa, MATOTCHETUYHA Ta CAaHOTCHETHYHA
CHPSMOBAHICTh PeaOLTITAIIHHIX BTpydYaHb 13 AudepeH-
[iffoBaHNM Ta iHIUBiTyaJIbHUM BpaxyBaHHSM JIOKaJi3a-
i ypaxkeHHs, ctafii (rocTpoi, marocTpoi, XpOHIYHOI),
(hopmu Ta eTamy 3aXBOPIOBaHHS, (PyHKI[IOHATBHOTO CTa-
HY OpraHi3my Ta okpemux ioro cuctem (Kogan, Najdin,
1988; Veselovskij, 1991; Gubenko et al., 2022).

OnTUMaabHUM € KOMIUICKCHHH MiaXiJ y pasi JKy-
BaHHS JIOPCAJITiH JIereHePaTUBHOT MPUPOHU 3 YpaxyBaH-
HSIM MOXKJIMBOCTEH JIOKAIBHOI CaHOT€HETUYHO CIIps-
MOBaHOI Teparrii, o I03BOJSIE OTPUMATH CTAOUTBHY
JIOBrOTpHBajy pemicito. HeoOXigHO BpaxoByBaTH Ta
JIiKyBaTH HE JIMIIE HOLUIEITUBHUI Ui HelponaTnaHuii
OOJNIOBUI CHUHIPOM, a W MPOBOJUTH BIAMOBIAHY Iia-
THOCTHKY 1 perymsmifo (KOpekIifo) (yHKIIOHAIBHOTO
CTaHy CErMeHTIB xpeOTa, pyxoBoi cuctemu (Gubenko,
2006; Dzhuzha et al., 2017; Gubenko et al., 2022).

MetoaM OpPTONETUYHOI Teparii CIOHAMIOTSHHHUX
CHHJIPOMIB CIIPSIMOBaHI Ha YCyHEHHsI MEXaHIYHUX (eTi-
OTPOIHA MPOTHOOJILOBA Teparis), XIMIYHHX, 3amaibHUX
Opu4YrH 000, TOOTO CTHMYIIB, SIKi 30yMKYIOTh HOLIU-
LEeNTOPY KOMIIOHEHTIB PYXOBOTO cerMeHTty xpebra. lle
JIKyBaHHS TTOJOKECHHSIM (pO3BaHTaKyBaJIbHA 1032 Tija),
TpakIii, 3aCTOCYBaHHS OPTOIICOMYHUX 3aco0iB (Kopce-
TiB, OaHAAXIB), MaHyaJIbHA Teparis, KiHe3iTeparmis. Pi3ni
MaTOreHETHYHI MEXaHI3MHU Y pa3i BepTeOpPOreHHUX Iorie-
PEKOBO-KPI)KOBUX OONBOBHX CHHAPOMIB 3YMOBIIOIOTH
PI3HOMaHITHICTh 3aC00iB €(DEeKTHBHOTO JIKYBaHHS Ta pe-
abumiramii BiAIOBIIHO 4O OCOOIMBOCTEN IIATOJIOrIYHOIO
mporiecy (Theodoridis, Kraemer, 2019). Ilarorenermu-
HUH Miaxin nependadae Taki peabimiTaniiiHi BTpydJaHHS,
SIK: KOpEKI[isl OiOMeXaHIYHHX TOpPYIICHb (COMAaTHYHHX
JTucyHKILIH), TiKyBaHHS KOPiHIIEBOI KoMITpecii (paauKy-
JIOTIaTii), JIKyBaHHS M’S30BO-TOHIYHUX MOPYIICHb (M’s-
30BHX IMCOANAHCIB), HOPYIIEHh PYXOBOTO CTEPEOTHUILY,
MioaucTpodii Ta HelpoocTeodiOpo3y, MOPyIIEHb KPOBO-
00iry, MIKpOIMPKYIIALIi, JIIKyBaHHS PEaKTHBHUX pyOlLe-
BO-CITAMKOBHX 3MiH, 3alajbHOl peakilii, HabpsKy, mopy-
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IIeHHs1 0OMiHy KiCTKOBO{ Ta XpAIoBoi TkaHuH (Kraemer,
2011; Hoppenfeld, 2014; Olson, 2015).

PexomennoBana izmuna Tepamisi, 0coOIMBO y pasi
XPOHIYHOTO OONIO B MOMEPEKY, BKIIOYAE IpaayHoBaHy
JisUTbHICTH 200 mporpamy (i3MYHHX BIpaB, CHPSMOBA-
HY Ha ITOJIIMIIeHHs (DYHKIIIT Ta 3amo0iraHHss 0OMEXESHHIO
XUTTeAsubHOCTI. KiHe3iTepamist BKiIo9ae pisHOMaHITHI
BIIPABY Ha MOJIMIIECHHS O10MEXaHIKH Tijia, cTad1Ti3alio
XxpeOTa, YKpIIICHHS M SI30BOTO KOPCETY, PO3TATHEH-
Hs (CTpeuiHr), penakcailiro Ta/abo MiACHICHHS M’s3iB
B aHTArOHICTUYHUX Napax (po3cialiieHHs M’ sI3iB CIIMHH,
301IBIICHHS] CHJIH M’S31B MEepeIHbol YepEeBHOI CTIHKH,
3MIIIHEHHsI pO3THHauiB cTerHa). [lalieHTaM MOXMIIoro
BIKY PEKOMEHJIOBaHI TaKOXX BIPaBU Ha OajlaHC 1 pPiBHO-
Bary JUIst 3MEHIICHHS PHU3HKIB MaJiHb, a TAKOXK aepoOHi
BIIpaBH JJIs 30UTbIICHHS BUTpUBanocti. HactanoBu pe-
KOMEHJYIOTh IPOTpaMH BIPAB, SIKi Y pa3i IPUHHATTS pi-
IICHHS [IPO TUITH BIPAB YPaXOBYIOTh 1HIMBITyalbHI IT0-
TpebH, ynogobaHHs Ta MOXIHBOCTI narjienta (Foster et
al., 2018). BripaBu MOXkHa MPOBOIUTH MIEPCOHATBLHO 200
B HEBENUKHUX TPYMax, y KOMIUIEKC] 3 iIHITUMH METOAAMH,
SK-OT HaBYaHHS Ta MaHyassHa Teparmis (Gomes-Neto et
al., 2017). TpeHyBaHHS B JOMAaIIHIX yMOBaxX 3MCHIIIY-
I0Th IHTEHCUBHICTH 00JTIO 1 QYHKIIIOHATBHI OOMEKEHHSI,
10 MOKe OyTH KOPHCHUM 3a BiJICYyTHOCTI 3aJiB IS 3a-
HATH KiHesiTepaniero (Quentin et al., 2021).

BaxmBuM KOMIOHEHTOM mepInoi JiiHii Tepamii Ta
peabimiTaiii XBOpux 3 0OJIEM y TMOMEPEKY € CaMOKOH-
TPOJb TMAIli€HTa, 3a0XOUCHHsSI YHHKATH TIOCTiIBHOTO
POKUMY, 3aIUINATHUCS AKTUBHHUM Ta MPOJOBKYBATH
3BUYalHY JiSUTBHICTB, BKIIOUAIOUH poOoTy. PaHHE miky-
BaHHS BKIIIOYAE TAKOX MOPAIH TMALliEHTAM | HAaBYAHHS
PO TpHPOAY OO0 B MOMEPEKY 3 METOI0 IEPEKOHATH
HOTO0 y BIICYTHOCTI TSXKKOTO 3aXBOPIOBAHHS, 1 IO CHMII-
Tomu 3 yacoMm 3meHIarscs (NICE, 2017; Barbari et al.,
2020). Takuit miaxiq — MiABHIICHHS 00I3HAHOCTI MaIlli-
€HTa III0JI0 CBOTO 3aXBOPIOBAHHS, HABYAHHS HOro mpa-
BIWJIBHOI ITOCTaBU Ta AOTPUMAaHHS IPABHI SPrOHOMIKH
PyxoBoi akTUBHOCTI y ToOyTi i Ha pobovYOMy MicIli — OT-
puMaB Ha3By «lllkona ciuHmy», BKIFOYEHUH 10 Oararbox
HACTAHOB i € cheporo KOMIICTEHIIIH eproTepanesTa.

HacraHoBU Takok peKOMEHAYIOTH PO3TISHYTH IICH-
XOJIOTIYHY TEpaIito K CKIaJHUK MYJIbTUIUCIUTUTIHAD-
HOT pealbimiTarii XBOpUX 3 00JIEM y TIONEPEKy, HampH-
KJIaJl, KOTHITHBHO-TIOBEIHKOBY TEpAIlil0, IPOTPECUBHY
penaKcariio, 3HIKSHHS CTPeCy Ha OCHOBI YCBIIOMIICH-
Hs. [loeqHAHHS ICHUXONOTIYHUX BTPy4YaHb 3 (i3HUHOIO
TEpAITi€l0 aKTyallbHE JUIsl MAIIEHTIB 3 XPOHIYHUM 0oJIeM
y MOTIepeKy y pa3i Hee()eKTUBHOCTI MONEPEAHBOTO JIIKY-
BaHHS. MyNBTUIUCIMILIIHAPHI TpOorpaMu peadimiTarii
3 BKJIIOYEHHSM (Di3MYHMX BIpaB, KOTHITHBHO-TIOBEIiH-
KOBO{ Tepallii Ta MEeINKaMEeHTO3HOTO JIiIKyBaHHS BUSBU-
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JUCh OB €(peKTUBHUMH MOPIBHIHO 31 CTaHJIapTHUMH
METOaMH JIIKYBaHHS y TMAIIEHTIB 3 OOMEXECHHSM JKUT-
TEMISITBHOCTI Yepe3 Oillb 3a BIZICYTHOCTI e(eKTy more-
penuboro nikyBanHs (Stochkendahl et al., 2018; Qaseem
et al., 2017; NICE, 2017).

AHaJti3 HaCTaHOB 3 JIIKyBaHH Ta PeaduIITaIlll XBOPHUX
3 0OJIeM y TIOMEpeKy IMOKa3aB OMHOCTAHHICTh PEKOMEH-
JIaIlid 1010 aKIIeHTIB Ha CaMOCTIHHOMY MEHEIKMEHTI
namieHTa, Qi3uuHIi Ta TICUXOJOTIYHIA Teparii, AKX
BH/IaX KOMIUTEMEHTAPHOI MEIHIIHH Ta IHIINX HEMEIH-
KaMEHTO3HUX METOMaX JIKyBaHHS, OKpeMO ab0 B MO€E-
HaHHI, TAKUX SK Macax, aKylMyHKTypa, MaHIMyssmii Ha
xpeOTi, Taif-uu Ta ifora (Foster et al., 2018; Stochkendahl
etal., 2018; Qaseem et al., 2017; NICE, 2017).

MenukaMeHTO3HE JIIKyBaHHS OOJIO B MOMEPEKY pe-
KOMEHIOBAaHE JIMIE MICJIs HEaaeKBaTHOI BiAmoBial Ha
HedapMakonoriyHi BTpy4aHHs mepruoi jinii. IloBuHHI
MpU3HAYATUCH TIEPOpaIbHi HECTEPOiqHI MPOTHU3aaIbHi
npernapard y HalHmKInx e(heKTUBHUX J103aX BIPOIOBK
HAMKOPOTIIOTO MPOMDXKKY Yacy 3 OISy Ha pPU3HKH,
BKJIFOYAIOYM IUTYHKOBO-KHIIIKOBY, MEYIHKOBY Ta Kap-
JIOpeHaNIbHY TOKCHYHICTh. [IpH3HAYeHHS OmMioimiB He
PEKOMEH/IOBAHE, 38 BUHATKOM OKPEMHX, PETEIBHO BiJi-
OpaHHX MAIiEHTIB 32 YMOBH KOPOTKOTPHBAJIOTO IIPHIHO-
My Ta CyBOporo KoHTpoiro. KoHTpoBepciiiHi pe3ynsraTn
OTPUMaHI B PI3HHUX JOCIHIKCHHIX IOA0 TabepriuHuX
npemnapatiB (mperadaiiH) i MiopeiakcaHTiB. BuBueHHs
e(heKTUBHOCTI PI3HUX TPYI MpernapariB Mokasaio, 0
3 BUCOKHMM DiBHEM JIOKAa30BOCTi 3MEHIIYIOTh Oib 1 pi-
BEHb OOMEXEHHS JKUTTEIISUTBHOCTI y TAIi€HTIB 3 00-
JeM y Toniepeky nunie oakioder, aymokceruH, HIT3IT
ta omiatn (Migliorini et al., 2021). B pexomennarisx
IPOMOHYIOTh PO3IVISIIATA MiOPEIAKCAHTH JJIsi KOPOTKO-
yacHoro 3actocyBanns (NICE, 2016), Toxi s iHmn go-
CJIiJKCHHS BiJJ3HAYAIOTh HEJOCTATHIN KIIHIYHHUHA eexT
y pa3i 000 B MOTIepeKy Ta BUCOKY YacTOTY HeOaKaHUX
no6iunux edextis (Cashin et al., 2021).

Ponb iHTepBeHIIHOT Teparii Ta XipypridyHoro BTpy-
YaHHs y pa3i O0IiB y morepeKy oOMexeHa, a peKOMEHaIlii
y KJIIHIYHAX HAacTaHOBaX pi3HAThCSI. He pekomeHmoBaHi
emnigypanbHi i eKIii a00 iH’ €Kil y (haceTKOBI CYIIO0H it
yac 0oiiB y nonepeky (Stochkendahl et al., 2018; Qaseem
et al., 2017; NICE, 2016). VY pa3i cHIbHUX KOPIiHIIEBUX
OOJIB PEKOMEHIYIOTh PO3MISIHYTH CHiTypaibHi 1H’ €Ki
micueBoro anecterrka Ta crepoinis (NICE, 2016), onHak

BOHM CIIPHYMHSIOTH KOPOTKOTpUBAJIE (<4 TIDKHIB) 3MEH-
IICHHs OO0, HEe 3MEHIIYIOTh TOBIOCTPOKOBHI PH3UK Xi-
pypriunoro Brpydanss (Chou et al., 2015; Stochkendahl
et al., 2018) 1 MOXXYTh CIIPUYIMHHATH TSOKKI MOOTYHI eeKTH
(US FDA, 2014). Y pa3i XpoHi4HOTO GO0 y HOMEpeKy,
KU HE MATA€ThCs KOHCEPBATUBHOMY JIIKYBAaHHIO, PEKO-
MEH/IOBAaHO PO3NISTHYTH MUTAHHSA NP0 PAliOuacTOTHY Je-
Hepgaitiro (NICE, 2016), ogHak iHII JOCTIIKEHHS OCKap-
XYIOTh I1t0 pekomerartiro (Juch et al., 2017).

BaxTuBUMU 3aITUIIAI0THCS TOCIIIPKEHHSI 3 BUBYCH-
HSl 3aCTOCYBAHHS CAaHOTCHETUYHO CHPSMOBAHUX JIIKY-
BaJbHUX (DAKTOPIB, SIKI CTHUMYJIIOKOTh CAHOTCHETHYHI
peaxiiii, CIpHUsIOTh: BiTHOBJICHHIO (Y€pe3 PECTHTYLIIO
Ta pereHepanio IUCKY) aMOpPTHU3AIfHUX BIACTUBOC-
Teld MIKXpeOLeBOro JUCKa 3a PaxyHOK MOJIMIICHHS
B HbOMY M€Ta0O0J1i3My Ta aKTHUBi3allii TPO(GIYHUX BILIH-
BiB, BiJJHOBIICHHIO OPraHiYHOTO MIXKIIITHHHOTO Ma-
TPHUKCY; PO3CMOKTYBAHHIO Ipoianca (eKCTpysii) i py-
OLFOBaHHIO TPILIMHU ANCKY; PECTHUTYLI i pereneparii
B 000JIOHKaX CTUHHOMO3KOBUX KOPIHIIIB, epudepny-
HUX HEPBiB UM B aKCOHAX, IO 3a0e3Ieuye BiIHOBICH-
Hsl TIepe/iadi iMITYJIbCIB Ta aKCOILIa3MaTHIHOTO IMTOTOKY
(TpodiuyHMX BIUIMBIB); cTabimizaimii CErMEHTIB; poO3-
CMOKTYBAHHIO CITAlOK, MOXIIUBE 3MEHIICHHS PYOLiB,
0CTe0(iTiB; KOMIICHCATOPHOMY BiJTHOBICHHIO PYXOBHUX
(GYHKIIIH, pyXOBOTO CTEPEOTHITY; 3MEHIIEHHIO (hi0po3-
HUX 3MiH y M’s3ax; imyHokopekmii (Kogan, Najdin,
1988; Veselovskij, 1991).

Bucnosok. HeoOxinna ymoBa edextTuBHOCTI JIi-
KyBaHHsI Ta peabimitanii namieHtiB 3 6ojieM y more-
peky — ne MYJIbTHIAUCHUILTIHAPDHUI MeHeIKMeHT i3
3aCTOCYBaHHSIM MYJIBTHMOJAJILHOI IPOrpamMu peaoii-
TAliHUX BTPYYaHb, IKa BKJIIOYA€ HABYAHHS Ta CAMO-
KOHTPOJIb MAIi€HTa, (PI3MYHY Tepamiio, MCUXOJIOTiIHY
KOPEeKIIilo, eprorepamniio, KOMILIEMeHTAPHI MeTOoIM,
MeIMKAMEHTO3He JIKYBaHHS 32 Y4aCTIO MYJIbTHIUCIH-
IUIIHAPHOI KoMaH/H (J1ikaps ¢isn4Hol Ta peadimiTamiii-
HOI MeuIuHN, (Pi3UYHOT0 TepaneBTa, eprorepanesTa,
TcUXoJI0Tra Ta inmmx ¢axiBuiB 3a HeoOXiqHOCTI).

Peanizamisi MyJbTHANCHUILUTIHAPHOTO MYJILTHMO-
JAAJIbHOTO MiAXody B mporpami pea0itiTanii nanieHTis
3 §oJieM y 1nomnepeKy 103B0JisI€ e()eKTUBHO 3MEHIIUTH
00J1bOBHIT CMHIPOM, BiTHOBUTH ()yHKLiOHYBAaHHS IIa-
Wi€HTIB, 3aM00irTH TPUBAJIOMY O0ME:KEHHIO KUTTEMNi-
SIIBHOCTI i XpoHizanii 6o.110.
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«MIJIITAPI-®PITHEC» ABO IPEBEHTHUBHA TAKTUYHA
®I3UYHA PEABLIITAIIS BINCHbKOBUX 3CY

Y emammi npoananizosano kniniune UKOPUCMAHHS MEMOOI8 IHMESPAMUBHOT MeOUYUHU (8i3YaNbHOT OIAZHOCMUKY, MAHYATbHUX Me-
moois, peghnexconoeii) y 145 nayienmis — yuacnuxis pociiicoko-ykpaincokoi eitinu 2014—-2023 p. IToxaszana eghexmusricms (93,3 + 0,2%)
ma 6e3neuHicmy mepanesmuyHuxX mexHiKk Manyanvroi mepanii (miopenis, I1IP, kpanio-cakpanvHi mexsixu), peghnexconoeii, Kinesionoeii,
ocmeonamii nio uac gizuunol peabinimayii’ epynu nayicumie 3 miogpacyiansium bonem. [Josedena xopesiyis NAmMoOIOMEXaHiyHux ma
KIHIYHUX 3MIH HACTIOKI6 HAOMIPHUX NCUXOQDI3UUHUX HABaHMAXCeHb. [l06e0eH0 8IOHOGTIO8AbHULL 6MIUG Oii aKynpecypu, MaHyambHoi me-
panii, i3uyHUX 8Npas Ha PisHUX cmadisax ma emanax peadinimayii siticokosux 3CY. 3 0enady na enacnuii 00c8io peabinimayii giticbkogux
3CY npononyemo Hosull noensio Ha HAOAHHS MEOUUHOL QONOMO2U Y BILICLKOBUX OP2AHI3AYIAX, a came: 000AmKOGI CKPUHIHE08I 02na0u
ma OiazHOCMUYHY OYiHKY 3 0COOUB0I0 Y8a20t0 00 6npogaddcents npakmuk IM (ocmeonamis, Kine3ionoeis, akynyHKmypa, meoumayis,
tio2a); po3pooOKy OCEIMHIX npoepam OJig NAYIEHMI8, NAPamMeOuKie ma IilCbKOBUX, OYIHKY KITHIYHUX Pe3)Ibmamie ma nepedosozo 00ceioy;
CMBOPEHHsL CNINILHUX OOCTIOHUYLKUX 3VCUNb, OPIEHMOBAHUX HA eKOHOMIYHY eqheKmusHiCmb OKpeMux Hanpamie; Hosi napaouemu. Bnpo-
saoocenns IM y OTT, ocobnuso y pazi 601608ux, pyxoeux nOpyuweHs ma Cmpecogux Cmamie, € KOPUCHUMU WIAXAMU 3 eeKMUsHICmio 00
87,5% (3a enacnumu oanumu). 3 2015 p. mu 6npoeadicyemo anano2iumi yMosu ma 6UGHAEMO, K 60HU BNAUBAIOMb HA 6OE€30amHiCMb 6ill-
CbKOBOCTLYIHCO08YIE | 3MEHULYIOMb (DIHAHCOBE HABAHMAIICEHHSL HA 3a2abHY cucmemy. Hamu po3pooneni Konkpemui npocpamu 1iKy8aHHs
bomro i cmais, nos ’azanux 3i cmpecom, YMT, konmysiero, OucghyHryielo opeanie pyxy.

V sucnoskax cghopmynvosari npunyunu 6nposaddicen s ma UKOpUCmarHs memooie IM y npesenmuenitl ghizuuni mepanii'y noivo-
8UX YMOBAX.

Knrwuosi cnosa: ¢ghisuuna peabinimayis, manyanvHa mepanis, peguekcomepanis, KiHe3ionozis.
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“MILITARY FITNESS”, OR PREVENTIVE TACTICAL PHYSICAL REHABILITATION
OF THE ARMED FORCES OF UKRAINE

The article analyzes the clinical use of methods of integrative medicine (visual diagnostics, manual methods, reflexology)
in 145 patients — participants of the Russian-Ukrainian war of 2014—2023. Efficacy (93.3 = 0.2% ) and safety of therapeutic techniques
of manual therapy (myoreleas, PIR, cranio-sacred techniques), raflexology, kinesiology, osteopathy during physical rehabilitation
of a group of patients with myofascial pain have been shown. The correlation of pathobiomechanical and clinical changes in the
consequences of excessive psychophysical loads has been proven. The restorative flow of the action of acupressure, manual therapy at
different stages and stages of rehabilitation of the Armed Forces of Ukraine has been proven.

Has been given analysis of additional screening diagnostics with an emphasis on the implementation of IM practices (osteopathy,
kinesiology, accupuncture, meditation, yoga); development of learning programs for patients, paramedics and military servicemen;
evaluation of clinical results and advanced experience, creation of joint activities of research groups, with orientation on economycal
effects of some metods; new paradigms of preventive correction. Implementation of IM methods in FTT, especially in case of pain,
internal violations and stress states is a useful putem with efficiency up to 93.3% (according to owns data). Since 2015, the development
and implementation of analog terms and their influence on the basis of military services led to the reduction of financial loads on the
system of reabilitation. We propose specific treatment of paine and stress disoders, braine trauma etc.

The conclusions formulate the principles of implementation and use of IM methods in physical preventive physical therapy
on the battlefield.

Key words: physical rehabilitation, manual therapy, reflexotlogy, kinesiology.
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AxkTyanbHicTb. Crocrepiraerbcs MOCTIHHO 3po-
CTaroue BUKOPUCTAHHS iHTErparuBHOT MeaunuHu (IM)
BiiChKOBUMH 30pOiHMX cui mij dac peadimitarii. He-
3aJJ0BOJICHICTh BAPTICTIO Ta SIKICTIO JOIIOMOTH € OTHHM
i3 cyTTeBUX (DaKTOPiB, SIKi 3MYIIyIOTH MEOMYHI ycCTa-
HOBH IIYKaTH aJILTEPHATHUBHI 3aCO0H UIS 3aIOBOJICHHS
notped y peabimiTamii BiichbkoBUX. MeMuHI YCTaHOBU
OXOPOHHM 3JIOPOB’S MOBUHHI PO3YMITH IIi pOOIEeMH Ta
CIIBMPAIOBATH 3 MAI[iEHTAMHU JUIS JAOCSTHEHHS OITH-
MaJIbHHUX Pe3yJIbTaTiB Ta PIBHS 33I0BOJICHOCTI, Tepedi-
TOM BiJJHOBJIOBAJILHOTO JIIKyBaHHS, EKOHOMIYHICTIO Ta
TepMiHaMH. METOIM CaMOKOPEKIIii BIHCHKOBUMH 3 BH-
KopucTtanHsaM IM 3abe3nedyroTs MBUIKE, IKICHE Ta €KO-
HOMIYHE BiJTHOBIICHHS, KOJIM BOHH € YaCTHHOIO LILTICHIX
TUTaHiB JIIKyBaHHA Ta peadiiitalii, 700pe miaxoasTh s
BHpilIeHHs UX npobiuem (Struk, 2015).

TepaneBTHUHUI CIIEKTP 3aXBOPIOBAHb, SIKi CIIOCTEPi-
raroThCs y MPAKTHUII BIHCHKOBOTO JIiKaps, BiIPi3HAETHCS
BiJl THX, SIKi CIIOCTEPIrarOThCs y IUBUIBHIN MPaKTHIIL.
Le#i BUCHOBOK MO)ke OyTH 3pOOJICHHI 13 3asB, YHCIICH-
HUX JOCIHIKCHb PI3HUX OpraHizaiii, ¢axiBIiB Ta BH-
IJIMBA€E 3 0COOJMBOCTEH Mpalli BIHCbKOBHX ((hi3nuHi Ta
MICUXOEMOMIHHI HABaHTAXKCHHS, XapuyBaHHsI, KOM(pOPT-
HicTh cepenopuina) (Matyash, 2016).

VY npoMy HampsiMi MOKHA PO3IVISTHYTH KOHIIEMIIIT ak-
THUBHOI Ta MACUBHOI y4acTi caMOro Malie€HTa, SKi MOX-
Ha BUKOPHCTOBYBATH K MeToaM (i3udHOi peabimitarii
(®P). € cBiToBMi1 iHTEpEC Ta MO3UTUBHE CTABJICHHS JI0
BuKopuctanus IM y BiiicbkoBux. MiXHapomHu# or-
TSI MPAKTHKH Ta TMONITHKY IHTETPATUBHOI MEIHIIMHU
B kpaiHax-ydacHunsix HATO, Bunanuii y 2017 p., Moxke
CI[yTYBaTd BUIATHOIO OCHOBOIO JJIS WX MApTHEPCTB.
EdextuBHa i 6e3neuna teparmist odiniifHO BIpOBaIKEHA
y BificekoBuX cucteMax HATO (Defense Health Agency,
2014; George, Jackson, and Passamonti, 2011; Mullen,
2010; Pock, 2011).

OnHIM 3 TaKUX MPOEKTIB € iHimiaTHBa 30POMHUX CHIT
CIIA nix Ha3Boro «HaBuaHHS aKyIyHKTYPH Y KITIHIYHHX
ymoBax» (ATACS). Metoro 1i€i mporpamu € po3podka,
MiJIOTYBaHHSI, OI[IHKA Ta BIPOBAKEHHS 0aratopiBHEBOT
OCBITHBOI Ta HABYAJIBHOI MPOTPaMH aKyIyHKTYpH IJIS
MEJIMYHUX MPAIiBHUKIB y cHcTeMax MiHicTepcTBa 000-
ponu CIIA.

VY nikyBaHHi 00110, HAPUKJIIAI, OyJTH OMMHCaHI METO-
nu iHTerpatuBHOi MeauiHu (IM) 3 ToukH 30py macus-
HOI Ta aKTHBHO{ y4acTi. AKTHBHA y4acTh BU3HAYAETHCS
SIK aKTHBHA y4acTh IAlli€HTa Y BIACHOMY IOVl LIS~
XOM YYacCTI sIK Y TUIaH1 TOTIAIY, TaK 1 y JIKyBaHHI.

Mertoro nociaigxeHnHs Oyna cripobda chopMyTroBaTH
mapaJurMy BUKOPHCTaHHS MeTofiB IM y mpeBeHTHBHIN
¢i3nuniit Tepanii (PTT) y moap0BHUX yMOBaxX y KOHTEK-
CTi pociiicbkoi arpecii B YkpaiHi.
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Marepiaaun ta Meroau aociaimkenHs. O0’ekTom
JIOCIIKeHHsT OyJio Hamie croctepexkeHHs y 2015-
2023 pp. 3a 145 ocobamu Bikom 19-45 pokiB, sKi
3BEPHYJIUCH 32 JOMOMOTOK0 3 MiodaciiialbHiuM 6ojieM
OpraHiB Omopy Ta pyxy, siki Opajii y4acTh y 00HOBUX
nissx. HamMu BHUKOpHCTOBYBaJIMCh Taki MeToau IM, sik
TpaJulliiiHa KWTalCbKa MeIWIIMHA, AlopBeda Ta TH-
OeTchbka MEIUWIIMHA, MaHyallbHa Tepallis, OCTeOIaTis,
KiHe3iomoris.

Peabinmitariss mpoBOaMIIaCh YCIM XBOPHM Y KiJTBKO-
cti Big 3 10 8 ceanciB Ha kypc. lle He 3amexano Bij
TOTO, 4YH NepeOyBa BIHCHKOBI y 00HOBUX Miapo3iiax
abo y HnuBINBHOMY OTOYEHHI mix wac poramii. XBopi
MIPOXOIMIN HaBYaHHS CaMOCTIHHOTO BHKOHAHHS IIPH-
itomiB Miopenisy, [1IP, BukopucTanns arutikaropa JIsmko
3a 3araJlbHONPUIHATOI MeTOnuKor. I[locimimoBHICTE
BUKOHAHHS peadimiTaniiHoi mporpaMy MPOBOIWIHA 32
pe3yIsTaTaMi MaHyaJbHOTO M’SI30BOTO TECTYBAaHHS 32
Jbx. I'yrxapmoM, NpUHIMIAMH AHATOMIYHHX JIAHINIO-
riB 3a T. Maitepcom. TepMiH criocTepexeHHSI CTAHOBUB
Big 10 no 90 ni6. o Ta micns peaGimitarii BiiiCbKOBI
MPOXOAMIIN KIIIHIYHE Ta IHCTPYMEHTAIbHE 00CTEKECHHS
(KJTiHIKO-HEBPOJIOTIYHUIA OIS, MOCTypajbHE Ta M’ A30-
BE TECTYBaHHsI, aHTPOIIOMETPII0, ICHXO(DI3UYHI TECTH —
BAII, JIromepa, kapmioinTepBanorpadito, iMIeaaHco-
METpIi0, MyIbcOKcireHoMeTpito. CTaTucTiHuHa 00poOKa
Marepialy mpoBoauiach y cepemoBuii “Statistics for
Windows 6,0”.

VY pealimitailii BUKOPUCTOBYBAIHCH: aKympecypa,
HIKipHO-MiodaciialbHUI peni3, MOCTI30METpHYHA pe-
nakcaist (IT1IP) obnuuus ta ckanena, mui, aiadgparmu,
JIETOp3isi TBEpAOi MO3KOBOI OOOJIOHKH, MOOLTi3alis
IIBiB 4yepemna 3a [ MXWHUM, MaHIIyIAIis Ha XpeOueBux
PYXOBHX CETMEHTaX, OCTEONAaTHYHUX, BiCIEpaTbHUX
MaHimymLii 3a bappamo. Bubip texnik IM BuzHagaBcs
MOJTiBaJICHTHHM XapaKTepPOM BIUIMBY (TICUXOTPOITHHA,
BEreTOTPOIHMIA, aHAITE3YIOUUH, TpOpiUHUH, Miopenak-
CUPYIOUHIii), Oe3MeUHN y BUKOPUCTaHHI. bili1iB HaBya-
mu npuiiomis I1IP, camomacaxy i caMOCTiHHOTO BH-
KOHAHHS, BIIPAaB XaTXa-HOTH.

KpanianbHuil BIJIMB NPOBOAMIM 33 METOJHKOIO
B. Carepnennma. Mo6inizarnis meiB yepena [1JIC CO-
C2 mpoBoauiack 3a OCTEONATHYHOIO PETi30BOI0 TEX-
Hikor0. HaiGinbm e(eKTHBHUM BHUSBHUBCS BIUIMB Ha
akynpecypHi touku: Gl4, GI11, E36, MC5, MC6, TRS,
VB41, VB20, VB21, T14, V3, B11, T20. (Cyriax, 1982;
Citscher, Bauernfeind, Xinyan, et al. 2011).

VY 93,3 + 0,2% naii€eHTiB Mmicis MPOBEICHOI pea-
OimiTanii 3 BUKOPHUCTaHHSIM TeXHIK peduekcoTepartii,
MaHyaJbHOT Teparii, KiHe310J10Til OTpUMaHi MO3UTHBHI
eexTH, sIKi MATBEepPKEHI KIHIYHO Ta IHCTPYMEHTab-
HO (Tabm. 1).
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Tabmuig 1
JnaaMika KJIIHIYHEX MOKA3HUKIB
a0 Ta micast peadimiTauii (p<0,05)

IToxa3Huku or
Jlo Micasn
TpUBOXHICTH 32 TECTOM 76402 47402
Jromepa
Tonosuuit 6itp (6aym 3a BAIII) 5,7£0,2 1,0+£0,2
YCC, yn/xs. 77+ 8 64+6
AJIC, MM pT. CT. 110+ 8 120+ 8
BereraruBHa piBHOBara, iHIeKC 0,15+0,1 120,5+0,3
KpanianbHa acumerpis, koed. 0,87 £0,1 0,9 +0,1
Carypaiiis KucHeM, y % 92,2+0,1 97,6+0,1

OTpuMaHUi KIIHIYHANA e(QeKT CIocTepiraBes Iic-
ns 2-3 mpoleayp Ta Haaali MOKpallyBaBCcs Ta JOCAT-
HYB MakcumyMy 10 3akinueHHs OTT, mo ckimanascs 3i
3MEHIICHHS 00JBOBOTO CHHApPOMY (3 7—8 GamiB 10 1-2,
3a BAIII), 3MeHIeHHS «KpaHio-(daltiaTbHOT acHMETpii»,
3HI)KEHHS PiBHsI OO0, TPUBOXKHOCTI T BEr€TaTHBHO-
ro aucOayiaHcy, HopMaii3allii cTped-pedIIeKciB y paHinr
TINOTOHIYHUX M’s3aX, HOpMalli3allii JIKBOPOJiHAMIKH.
Ie miaTBepKEHO KIIIHIYHHMU Ta J1a00paTOpPHO-1HCTPY-
MEHTaJIbHUMH JOCITiPKCHHIMH.

BusiBneHa HopMasi3allisi FeMOJIIKBOPOIWHAMIKH, Be-
reTaTUBHOTO roMeocTasy (puc. 1), Hopmaiizallis TOHyCY
M’5131B, IOKa3HHKIB (Pi3UUHOT Mparie31aTHocTi (0oe3nar-
HOCTI), SIKOCTi KUTTA. TpHBaJiCTh MOKpAIaHHS CTaHO-
BuJIa Bij 8 Micstis 1o 1 poky. Boinu 3CY npu 1ibomy He
3YMUHSIN HECEHHsI CIIY>KOH, 10 € BaXIIHBUM IS ITij-
TPUMAaHHS PiBHS OOHOBOT MATOTOBKH.

3 ommmy Ha BIACHWI JOCBiA peadimiTanii BiCHKOBHX
3CY mpormoHyeMO HOBHH TIONIST HA HAAAHHS MEIMIHOL
JIOTIOMOTHY Y BIMICHKOBHX OpraHi3aiisx, a came: J0IaTKOBi
CKPHHIHTOBI OIVIS/IN Ta JIIaTHOCTUYHY OIIHKY 3 OCOOJIMBOIO
YBaroko JI0 BIPOBA/DKEHHS NpakTuk IM (octeomnarii, KiHe-
310J10T1i, aKyIMyHKTYPH, MEIUTAIlii, HOTH); pO3pOOKY OCBIT-
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HIX IporpaM Juisl MAalli€HTiB, MapaMerKiB Ta BIHCHKOBHX;
OLIHKK KJIHIYHUX PE3YyJIBTaTiB Ta MEPEI0oBOrO JOCBIY;
CTBOPEHHS CITUIBHUX JIOCIITHUIIBKUX 3YCHIIb, OPI€HTOBA-
HUX Ha eKOHOMIYHY e(DeKTHBHICTh OKPEMHX HAIPSIMiB; HOBI
napagurmu. Briposapkennst OTT, ocobmuBo y pasi 601160-
BHUX, PyXOBHX IIOPYIICHb Ta CTPECOBHX CTaHIB, € KOPHC-
HUMH NUIIXaMy 3 e()eKTHBHICTIO /10 87,5% (3a BIacHUMH
nmaauMK). 3 2015 p. MU BIPOBaPKYEMO aHAIOTTYHI YMOBH
Ta BUBYAEMO, STK BOHH BIUTMBAIOTH Ha OO€3IaTHICTE BIHCHKO-
BOCTY’KOOBIIIB 1 3MEHIIYIOTh (DIHAHCOBE HABAHTAXKEHHS Ha
3araneHy cructemy. Hamu po3po0OiieHi KOHKpeTHi Iporpamu
JKyBaHHs OONIO 1 CTaHiB, MOB’sI3aHKUX 31 cTpecoM, UMT,
KOHTY3i€10, TUCYHKITIERO opraniB pyxy. [1po e mu 1omosi-
JIAJA CYCIUTBCTBY Ha KOH(EPEHIIisX, BeOiHapax.

Tum wacoM MiDXHApOAHI HOPMATHBHI aKTH, BUMOTH
1o oceiTH (axipuiB 3 ®P, mpoTokonu nikyBaHHs, Oara-
TOpPIBHEBI MiIXOIH HA PiBHI MPOBaHAEPiB Ta MOKIUBOCTI
MIPOBEICHHS JOCITI/DKEHb, SIKi MAIOTh BITHOIIICHHS 10 Bili-
cpkoBuX 3CY, a TakoXK BiIOBIIHI peKOMEH 111 TOBUHHI
OyTH peTeNIbHO MEepenIAHYTI Ha TpeaMeT (opMyBaHHS
OTT. Hamu 3amponoHOBaHi MoOzENi HOBHUX aJTOPUTMIB
HaJIaHHS MPEBEHTHUBHOI peadimiTaiiHoOl JOMOMOTH Bili-
CBKOBHUM, TIPO IO MU MUCAN panime. Taki MeToau, K
MEIUTAIlisl, TOJKOBKOJFOBAHHS, Ty XOBHICTh, PEIITiHHICTb,
TaJIICMaHH, 3aXMCHE CEPElOBHUINE, XapIyBaHHI/TOOABKH
Ta Hora, 0OTOBOPIOIOTHCS 3apa3 3 OCOONMBHM aKICHTOM
HA BHUKOPUCTaHHI (Y MHHYJIOMY IpPaKTHKa KO3aIbKUX
«XapaKTEPHUKIBY) y BIICHKOBHX CHCTEMaX OXOPOHH 3710~
POB’S, TaK 3BaHY MPEBEHTHBHY (i3MUHY TaKTHUIHY Tepa-
miro, a06o “military fitness” (MminiTapi-hiTHeC).

PesyabraTn gociigxeHHs: Ta ix 00ropopeHHs.

1. HeoOxiaHO 1 Haaasi MpOJOBXKUTH HONIUPSHHS Me-
ToxiB mepconanizosanoi IM y ®TT. Muerscs mpo 3miny
MapajurMi 3 BUKOPUCTAHHSIM CHCTEMHHUX IiJIXOHNIB Ta
KoHIenIito IM sik cucteMy 370pOB’S Ta 3IUICHHS.

2. BrpoBaautu HaBuanHs OTT, ske Mmoxe OyTH iHTe-
rpoBaHe y 0a30By miAroToBKy Jikapis ®PM, mapamenu-
KiB, BIHCHKOBOCITY>KOOBIIIB.

a

0

Puc. 1. I'icrorpama nyJsbcoBoi inTepsasorpagii nanienra 22 p. 3 BereraTHBHOIQ
auchynkuiero 10 (A) Ta nicas (b) peadiaitamii
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3. ®opmaru tpeninrie OTT (y T.4. oHNalH) 3MOXYTh
BapitOBATHCS BiJI IOJICHHUX CEMIHAPIB Ta MPOrpam Iiaro-
TOBKH (paxiBI[iB Ta BifiCBKOBOCIY>KOOBIIIB IIIO0 BUKOPH-
CTaHHS HalBaXJMBIIMX Tpuiiomis IM y npaktuii OTT.

BucHoBku. Bukopucranna y peaOimitanii Biii-
cbkoBocay:k00B1iB 3CY MmeroniB IM ans excnpec-ai-
ArHOCTUKHM TATOT€HeTMYHUX 3MiH, BHKOPUCTAHHS
peduexcosiorii, ocTeonaTHYHUX BepTeOPaAIbHUX, Kpa-
Hi0-CaKpaJbHHUX TA BicLePaJIbHUX MAHYAJbHUX TEXHIK
MOJTINIIIY€ SIKICTH (PYHKIIOHAJIHLHOTO Bi/THOBJIEHHSI, CTH-

MY.TIO€ HellponpoTeKilo, HepedpaaibHul KPoBooOdir Ta
KOrHiTHBHI pyHK1il. BBazkaeMo3anoTpiOHe po3podkyTa
BIPOBA/)KEeHHSIiHUBITyaJIbHUXTIPOTPaM, BiTHOBJIEHHSI
(miniTapi-piTHec) BilicbKOBOCTY:KO0BLIB y NMOJbOBHX
ymoBax. @TT noBuHHA NMPONMOHYBATH BHCOKOSIKICHI,
HeJopori, Oe3neyHi Ta eeKTHBHI BapiaHTH caMOKo-
pekiuii B MOJIbOBUX YMOBaX.

Hamu minroroBani aBTopchki pexomenaauii ®TT
3 OKpeMHX HanpsMiB (TaKuX AK MioacuiaabHui Oi1b,
YMT, koHTY3isl Ta iHIIL).
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ANALYSIS OF MEDICATIONS FOR SYMPTOMATIC TREATMENT
OF THE PAINFUL DIABETIC POLYNEUROPATHY IN UKRAINE

Diabetic polyneuropathy (DPN) is the most common chronic complication of diabetes mellitus (DM). Neuropathic pain, which is
one of the symptoms of DPN, requires pharmacological methods of treatment. Effective treatment according to the standards and the
availability of the necessary medications is of crucial importance for improving the outcomes.

The purpose of this study is to analyze the pharmaceutical component of domestic and international recommendations for the
treatment of pain syndrome DPN and the availability of medications on the pharmaceutical market of Ukraine for the treatment of this
pathology.

Materials and methods. National and international guidelines for treatment of DM and DPN, the State Register of Medicines of
Ukraine were studied. Bibliosemantic, marketing, analytical analyzes were used.

The results. Taking into account the new medications and modern research, it is advisable to update the Ukrainian clinical protocol
for T2D with regard to DPN therapy. Based on the analysis of the guidelines, medications for the treatment of the painful form of DPN
have been determined. Medications containing 4 INN names are registered on the pharmaceutical market of Ukraine: pregabalin
(100 TN), gabapentin (14 TN), duloxetine (26 TN), and amitriptyline (5 TN). Tapentadol is not registered in Ukraine, capsaicin is
not registered as a monopreparation, but combined medications for external use based on it are available on the market (4 TN). The
largest part of the range of specified medications registered in Ukraine supplied by foreign manufacturers, the leaders of which are
India, Slovenia, Turkey, and Poland. Part of the registered medications for the symptomatic therapy of DPN is absent in pharmacies.

Conclusions. The study showed that in Ukraine there are medications for the treatment of painful DPN (excluding tapentadol) are
registered and presented with a sufficient dosage line, which is important for minimizing the pharmacological burden on the patient.

Key words: diabetes mellitus, diabetic polyneuropathy, pain syndrome, assortment, medicines.
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AHAJII3 ACOPTUMEHTY NPENAPATIB JUIA CAMIITOMATHYHOT'O JIIKYBAHHSI
BOJIBOBOI ®OPMU JIABETUYHOI ITOJIHEUPOIIATII B YKPAIHI

Hiabemuuna noninetiponamis ([JI1H) € nowupenum XpoHiunum yCcKiaOHeHHAM yyKkposoeo diabemy (LI1]). Hesponamuunuil 6ins,
wo € 0onum i3 cumnmonmie [{ITH, nompebye ghapmaronoziunux memodis nikysanws. Epexmusna mepanis 32iono 3i cmanoapmamu ma
docmynuicms HeobOXIOH020 apcenany aikapcokux 3acobie (J13) mae supiwianvhe 3navenus 05 NOKPAWEHHs Pe3yIbImamie.

Mema pobomu — npoananizysamu ghpapmayesmuynull CKIAOHUK SIMYUSHAHUX I MIZHCHAPOOHUX peKoMeHOayill /1A iKY8aHHs O0TbO-
6020 cunopomy JJITH ma nasenicme JI3 na gpapmayesmuunomy punky Yxpainu 0 mepanii maxoi namonoeii.

Mamepianu ma memoou docnioxycentn. 06’ ckmamu 0OCTIONCEHHS CLY2YBANU PEKOMEHOAYii ma HOpMamushi OOKYMeHmU Wooo JiKy-
eanna L/ ma J{ITH, /lepotcasnuil peecmp aikapcokux 3acobis. 3acmocosysanu 6ioniocemManmuyHuLl, MapKemun2o8utl, aHa imudHutl aHatizu.

Pezynomam. 3 oensdy Ha HO8I 0ocsieHeHHs 6 po3podyi JI3 ma pesynbmamu Cy4acHux 00CHiONCeHb YKPATHCOKULL KATHIYHUL NPO-
moxon L] 2 muny doyinvro onosumu ujooo mepanii IIH. Ha niocmaei ananizy Hacmano8 @usHaueHo npenapamu OJis JiKy8aHHs
bonvosoi popmu JIIH. Ha chapmayeemuunomy punky Yxpainu 3apeccmposano npenapamu, wo micmame 4 MHH naiimenysans: npe-
eabanin (100 TH), eabanenmun (14 TH), oynoxcemun (26 TH) ma amimpunmunin (5 TH). Tanenmaoon ¢ Ykpaini ne sapeecmposaro,
Kancaiyun He 3apeccmposanull K MOHOnpenapam, aie kKomoinogani JI3 015 308HiUHbO20 3ACMOCYBAHHA HA 020 OCHOGI € HA PUHKY
(4 TH). Binvwy yacmumny 3apeccmpoganozo 8 Yxpaini acopmumenmy u3HaueHux npenapamie npeocmagieno iHo3emMHo20 eUpooHU-
ymea. Yacmuna 3apeccmpoeanoz2o acopmumenmy 05 cumnmomamuynoi mepanii JITH ¢ anmexax ¢hakmuyno ¢iocymus.

Bucnoexu. [locnioscenns noxazano, wo 8 Yxpaini 3apeccmposaro npenapamu 015 1iKy8aHHs O01b080i hopmu, oKpim maneHmaoony,
i npedcmasneno 0oCmamuboIo JIHIKOI 003VEAHHS, WO BANHCIUBO OISl MIHIMIZAYIT hapmaKono2iuHO20 HABAHMANCEHHS HA NAYIEHMA.

Knrwouosi crosa: oiabemuuna noninetiponamis, yykposuil diabem, 601b08uLl CUHOPOM, ACOPUMEHM, TIKAPCHKI 3ACOOU.

Diabetes mellitus (DM) is big burden on health DPN is a symmetric, sensory-motor, distal

care due to the complexity and cost of treatment of
the disease and its complications. Complications of
diabetes significantly worsen the quality of life of
people with diabetes (PwD) (daCosta DiBonaventura,
2011). Diabetic neuropathy is the most common chronic
complication of diabetes, and its estimated prevalence
exceeds 50% of PwD (Pop-Busui, 2017). Among the
various forms of neuropathy, diabetic polyneuropathy
(DPN) is the most common form and has the most
evidence-based therapeutic approaches.
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polyneuropathy caused by metabolic and microvascular
disorders due to the influence of chronic hyperglycemia
and cardiovascular risk factors (Mankovsky, 2020). DPN
is a complex of clinical and subclinical syndromes which
characterized by damage to peripheral and/or autonomic
nerve fibers as a result of DM. DPN is one of the early
clinical manifestations of neurological disorders and is
found in 13.0% of cases among patients with impaired
glucose tolerance and in 11.3% of individuals with
impaired fasting glycemia. In patients with type 2
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diabetes (T2D), DPN develops at the beginning of the
disease, but is diagnosed much later (Ziegler, 2021).

DPN is characterized by a pain syndrome and
progressive damage to nerve fibers, which leads to loss
of sensitivity and early disability of patients. Neuropathic
pain, which is one of the symptoms of DPN, affects up
to 30% of all people with DPN and is difficult to treat.
This leads to among other problems: sleep disturbances,
reduced quality of life, polypharmacy, socio-economic
consequences (high costs of health care; reduction of
patients’ working capacity and their ability to self-care)
(Pop-Busui, 2017; Vileikyte, 2017).

DPN with a painful symptoms’ can occur in all
age groups, but is more common in elderly patients.
In addition, there are specific differences in pain. For
example, in young people with poorly controlled
diabetes type 1 (T1D), pain may be absent or very
slight and accompanied by some other clinical signs
(Abbott, 2011). Elderly people can have a significant
dysfunction of muscle fibers, which leads to instability
and gait disorders, which negatively affect the patient’s
life (Vinik, 2008). Since the majority of patients with
T2Dare older people, the treatment of DPN with painful
symptoms in the elderly requires special attention.

Alow prevalence of DPN is characteristic for patients
with T1D for less than 10 years. Over time, 25 years after
the diagnosis, the prevalence of DPN increases to 34%
(Martin, 2014). In addition to the traditional risk factors
for the development of DPN for T1D (glycemic control,
age and duration of diabetes), cardiovascular risk factors
(obesity, hyperlipidemia, hypertension, smoking) and
socioeconomic factors influence on the development of
DPN negatively (Mizokami-Stout, 2020). More than half
of all patients with T2D develop signs and symptoms
of DPN during their lifetime. In fact, the prevalence of
DPN is quite high, even in newly diagnosed patients
with T2D (20-30%) (Andersen, 2018).

Painful symptoms require pharmacological and other
methods of treatment. Considering the “pandemic” of
DM worldwide (Boulton, 2004) the high prevalence
of its complications, clinical and socioeconomic
consequences, effective therapeutic and preventive
measures for DPN are of critical importance.

Effective treatment according to the standards and
the availability of the necessary medications is of crucial
importance for improving the outcomes.

Therefore, the study of national and international
standards regarding the therapy of DPN pain syndrome
in patients with DM and the analysis of the range of
medications for treatment are relevant.

The purpose of this study is to analyze the
pharmaceutical component of domestic and international

®diroTtepanis. Yaconuc

recommendations for the treatment of pain syndrome
DPN and the availability of medications on the
pharmaceutical market of Ukraine for the treatment of
this pathology.

Research materials and methods. The objects of
the study were national and international guidelines for
treatment of diabetes and DPN (orders of the Ministry
of Health of Ukraine, national and international clinical
guidelines, protocols, recommendations), the State
Register of Medicines of Ukraine (http:// www.drlz.com.
ua) and information about the presence at the pharmacies
in Ukraine (www.tabletki.ua, www.liki24.com) on
data January 10, 2023. The Anatomical Therapeutic
Chemical (ATC) classification was used. Bibliosemantic,
marketing, analytical, graphic, generalizing analyzes
were used.

To analyze national and international clinical guidelines, protocols,
recommendations for the treatment of pain syndrome DPN

-

Determine the list of medicines according to the clinical guidelines of
Ukraine and to compere of this list of drugs with modern recommendations

L1

[ To conduct a marketing analysis of the range of prescribed drugs registered }

in Ukraine (ATC classification, manufacturer, dosage, dosage form) for the
treatment of pain syndrome DPN

—[-—]

Conduct an analysis of the actual availability of list of drugs in pharmacies
of Ukraine

Fig. 1. Research algorithm

Result. At the first stage of the study, national and
international clinical guidelines and recommendations
for DPN therapy were analyzed and the range
of medications specified in these guidelines was
determined.

In 2023 “Diabetes Melitus. Evidence-based clinical
guideline”, which is a version of the clinical guideline
(Releases Standards of Medical Care in Diabetes, 2021,
USA) of the American Diabetes Association (ADA)
adapted for the health care system of Ukraine. This
guideline was selected by the working group as an
example of the best practice of medical care to patients
with DM and is based on evidence-based medicine
data regarding the effectiveness and safety of medical
interventions, pharmacotherapy and organizational
principles of its provision.

Also, at the beginning of 2023, the updated Unified
clinical protocol of primary, emergency and specialized
medical care “Type 1 Diabetes in Adults” was approved.
And for the treatment of T2D, the Unified clinical proto-
col of primary and secondary (specialized) medical care
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“Type 2 diabetes” of 2012, which provides recommenda-
tions for the treatment of DPN, remains valid.

According to the current legislation in Ukraine the
use of international clinical guidelines of professional or
national medical organizations of member states of the
European Union, the United States of America, Canada
and the Australian Union also allowed.

List of a clinical guidelines for the treatment of
polyneuropathy pain syndrome for PwD, which have
been analyzed and medications (by International
Nonproprietary Names (INN) and ATC groups) have
been indicated:

“Diabetes
guideline, 2023;

— Unified clinical protocol of primary, emergency
and specialized medical care “Type 1 Diabetes in
Adults”, 2023;

— Unified clinical protocol of primary and secondary
(specialized) medical care “Type 2 Diabetes”, 2012;

— Diabetes Canada Clinical Practice Guidelines;

— The Royal Australian College of General
Practitioners. Management of type 2 diabetes: A
handbook for general practice. East Melbourne, Vic:
RACGP, 2020;

— National Institute for Health and Care Excellence
(Great Britain) Treatment-Peripheral neuropathy;
— International  Diabetes  Federation.

Guideline for Type 2 diabetes.

In addition to the guidelines, the analysis also includes
specific therapeutic approaches to the diagnosis and treatment
of DPN with pain syndrome (Diagnosis and Treatment of
Painful Diabetic Peripheral Neuropathy) of 2022 of the
American Diabetes Association (Pop-Busui, 2017).

The study of clinical Guidelines and recommendations
for the treatment of DPN for PWD showed that most
guidelines offer symptomatic therapy for the treatment
of pain using anticonvulsants (pregabalin, gabapentin)
and antidepressants  (amitriptyline, duloxetine).
Tapentadol and topical medicines with capsaicin are
also recommended in the national “Diabetes Melitus”
Guidelines. In Unified clinical protocol of primary,
emergency and specialized medical care “Type 1
Diabetes in Adults” treatment of DPN is not specified,
only the mechanism of development of this pathology
is given. In the national Unified Clinical Protocol of
Type 2 Diabetes (2012), pathogenetic therapy with
the use of thioctic acid and actovegin is also added. In
international recommendations, it is indicated about the
expediency of using also benfotiamine and vitamin B12
as pathogenetic therapy. Recommendations regarding
the use of pathogenetic pharmacological therapy are not
indicated in most international guidelines. Taking into

Melitus”. Evidence-based clinical

Global
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account the new medications and modern researches, it
is advisable to update the Ukrainian clinical protocol for
type 2 diabetes with regard to DPN therapy.

Pregabalin and duloxetine have high analgesic activity
and are effective against pain which DPN induced.
Pregabalin modulates calcium channels both at the level
of the spinal cord and in the brain and has analgesic and
anti-anxiety effects. Theare are the medications for first
line for the treatment of pain associated with DPN (Oros,
2018). Pregabalin in doses of 150, 300 and 600 mg/
day effectively restrains neuropathic pain. Pregabalin
therapy was better tolerated and less frequently
discontinued due to the development of side effects. It
is important to note that pregabalin does not cause a
withdrawal syndrome and is characterized by a low risk
of addiction. Duloxetine works more like a sedative by
increasing levels of serotonin and norepinephrine, which
are involved in pain control.

Based on the analysis of national and international
recommendations, a list of medications (according to
INN and ATC groups) for the treatment of the painful
form of DPN has been established.

The marketing analysis of the range of identified
medications showed that 4 INN medications are
registered on the pharmaceutical market of Ukraine for
the treatment of the painful form of DPN. Tapentadol is
not registered in Ukraine. Capsaicin is not registered as a
monopreparation in Ukraine, but combined medications
for external use based on it are registered.

The results of the analysis of drugs for the
symptomatic treatment of the painful form of DPN,
registered in Ukraine (2023) presents in the table 1.

Table 1
Medications for the symptomatic treatment
of the painful form of DPN

International The_ nufnber of registered
Nonproprietary medications by tl:ade name
Code ATC (TN) (unit)
Names of
medications | Foreign | Ukrainian In
total
NO3A X16 Pregabalin 24 76 100
NO3A X12 Gabapentin 6 8 14
NO6A X21 Duloxetine 2 24 26
NO6A A09 Anmitriptyline 4 1 5
Capsaicin and
MO2AB preparations 4 0 4
based on it

Almost all identified drugs for the pain syndrome of
DNP belong to group — Medications acting on the nervous
system (N), — antiepileptic drugs (N0O3). Pregabalin and
Gabapentin are included in the group Antiepileptics
(NO3A) and in the subgroup Other antiepileptics
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(NO3A X), and Amitriptyline is included in the group
Psychoanaleptics (N06), in the subgroup Antidepressants
(N06A4), while Amitriptyline belongs to the subgroup
Nonselective reuptake inhibitors monoamines (NOGA),
and duloxetine to Other antidepressants (NO6A X).

Combined capsaicin preparations according to the
ATC classification belong to group X-group: Capsaicin
and preparations based on it (M02AB).

A detailed analysis found that pregabalin medications
represented the largest group in terms of the number
of medications, and taking into account the dosage,
it is 100 TN, of which 76% is foreign production
(Fig. 2). The leader in the supply of pregabalin
medications from foreign companies, the number of
which exceeds even domestic production, is India —
28 TN. Slovenia provides 10 TN, Turkey — 6 TN,
Poland — 5 TN, others supply several medications.

Hungary; 3

Croatia; 2
Ukraine; 24

Cyprus; 3

Slovakia; 3
— " Turkey; 6

Germany; 4 Poland; 3

Greece; 3

Slovenia; i(,_/ \Llndia; 28

|
Poland; 5

Fig. 2. Segmentation of medications of pregabalin
by country of manufacture in the pharmaceutical
market of Ukraine (2023)

Pregabalin medications are produced mainly in the
form of capsules with different amounts of the active
pharmaceutical ingredient. It has been established that
a wide range of pregabalin dosages is available on the
Ukrainian market, but mainly these are medications with
a pregabalin content of 75 mg, 150 mg, and 300 mg.
That is medications with different dosages of pregabalin
are registered, which is important considering the side
effects of the medication for the possibility of minimizing
the dose of the medication.

Two Ukrainian manufacturers (PJSC “Darnitsa”,
LTD “Zdorovye Narody”) have registered pregabalin in
the oral solution form, 20 mg/ml in 100 ml or 200 ml
bottles, but in fact they are not available in pharmacies.

14 TN Gabapentin are registered. Gabapentin
produced in the capsules of 400 mg, 300 mg and 100 mg
of different packaging (No. 10 — No. 100). Ukrainian
manufacturers: JSC “Farmak” produces 3 TN and
1 TN each are being produced by PJSC “Technolog”, GC
“Pharma Start” and GC “Kusum Pharm”, which carries
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out secondary packaging, quality control and release
of a series of Indian products in bulk. Three foreign
manufacturers supply gabapentin to the Ukrainian
pharmaceutical market from India (4 TN), Canada
(3 TN) and Hungary (1 TN).

Duloxetine medications (26 TN) on the market of
Ukraine are mainly of foreign production, with India
(8 TN) being the leader in supply, Bulgaria and Turkey
supplying 4 TN each, and other countries (Poland,
Slovenia, Spain, Cyprus) presenting to the market 2 TN
each. The domestic enterprise JSC ““Farmak™ carries
out packaging from the bulk manufacturer Laboratorios
Normon, S.A., (Spain). Duloxetine is produced in the
form of gastro-resistant capsules, enteric-dissolving
tablets/capsules, and modified-release capsules with a
dosage of 30 mg or 60 mg in various packaging.

Amitriptyline medications (5 TN) in the form of coated
tablets of 25 mg, No. 25; No. 50; No. 100 is produced
by two domestic enterprises (PJSC “Technolog”, LTD
“Zdorovye Narody”) and one pharmaceutical enterprise
in Denmark. Production of injection solution, 10 mg/ml,
2 ml in ampoule No. 10 is duplicated by LTD “Zdorovye
Narody” and LLC Pharmaceutical company “Zdorovye”
(Ukraine).

Capsaicin as a monopreparation is not registered in
Ukraine, but there are combined medications for external
use based on it, only domestically produced. In addition,
pharmaceutical enterprises duplicate two medications.
Thus, Espol ointment of 30 g in tubes is produced by JSC
“Lubnypharm” and PJSC “Chervona Zirka” Chemical
& Pharmaceutical plant”, and tincture of capsicum in
bottles of 50 ml is produced by PJSC “FITOFARM” and
PJSC Pharmaceutical Factory “Viola”.

In order to establish the actual availability of the
specified medications, we checked the actual availability
of these medications in Ukrainian pharmacies (according
to information on www.tabletki.ua and www.liki24.com).
It was established that a significant part of the registered
range of medications is missing. Domestic medications
are available in a higher percentage (86.7%) than foreign
ones (46.7%), which implies ensuring the stability of
treatment with appropriate medications. There is also
a line of medications with different dosages, which is
important for this group of medications.

Conclusions.

1. The currentlegislation of Ukraine allows doctors
to use modern international clinical guidelines for
the treatment of diabetes. Moreover, in 2023, the
Guidelines “Diabetes Melitus” were adopted and the
Unified clinical protocol for T1D was updated. At
the same time, the Unified Clinical Protocol for T2D
approved in 2012 continues to operate. In this Protocol
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the pharmacotherapy of the painful form of DPN
was specified, in addition to symptomatic therapy,
pathogenetic therapy is recommended. Taking into
account the new medications and modern research, it
is advisable to update the Ukrainian clinical protocol
for T2D with regard to DPN therapy.

2. Based on the analysis of the guidelines,
medications for the treatment of the painful form of
DPN have been determined. Medications containing
4 INN names are registered on the pharmaceutical
market of Ukraine: pregabalin (100 TN), gabapentin
(14 TN), duloxetine (26 TN), and amitriptyline (5
TN). Almost all identified medications belong to
group N — Medications acting on the nervous system,
NO3 - antiepileptic medications. Tapentadol is not
registered in Ukraine, capsaicin is not registered as
a monopreparation, but combined medications for

external use based on it are available on the market
(4 TN).

3. The largest part of the range of specified
medications registered in Ukraine supplied by foreign
manufacturers, the leaders of which are India, Slovenia,
Turkey, and Poland.

4. Part of the registered medications for the
symptomatic therapy of DPN is absented in
pharmacies. Comperative analisis has shown that
significantly higher percentage Ukrainian producers’
medications (86.7%) than foreign medications
(48.7%), which implies ensuring the stability of
treatment with appropriate medications.

5. The study showed that in Ukraine there are
medications for the treatment of painful DPN
(excluding tapentadol) are registered and presented
with a sufficient dosage line, which is important for
minimizing the pharmacological burden on the patient.
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STUDY OF QUALITATIVE COMPOSITION AND QUANTITATIVE CONTENT
OF FREE ORGANIC ACIDS IN LINGBERRY LEAVES

Actuality. Organic acids are aliphatic and aromatic compounds with carboxyl group that play crucial roles in plant metabolism.
1t’s worth noting that all plant species, regardless of their family, contain varying amounts of organic acids, which are biologically
active compounds.

Aim — to identify and quantify free organic acids in lingberry leaves (Vaccinium vitis-idaea L.).
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Materials and methods. Grinded dry lingberry leaves were used for the study. Thin layer chromatography (TLC) was employed to
detect the organic acids, while the alkalimetric method was used for their quantification.

Results and discussion. A TLC technique was utilized to identify the presence of oxalic, citric, malic and tartaric acids. The total
content of free organic acids is 2.03+0.04%, 2.08+0.01% u 3.62+0.13% for potentiometric, conductometric and indicator titration
methods, respectively.

Conclusions. Qualitative analysis and determination of the quantitative content of organic acids in lingberry leaves were performed.
The possibility of using conductometric and potentiometric titration methods in preliminary studies for the quantitative analysis of free
organic acids in the studied raw materials is shown, and their advantages over the indicator titration method are shown.

Key words: organic acids, lingberry leaves, alkalimetric titration, TLC, analysis.
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JOCIIJKEHHA AKICHOI'O CKJIIALY TA KIJIBKICHOT'O BMICTY
BIJIBHUX OPITAHIYHUX KUCJIOT Y JIMCTI BPYCHHUIII

Axmyansnicme. Opzaniyni Kuciomu — ye anigpamuyni ma apoMamuyHi CHOTYKU 3 KAPOOKCUTbHUMU SpYnamu, AKi 8idizpaiombs
BUPIUATLHY POTb Y Memabonizmi pociul. Bapmo io3nauumu, wjo 6ci 6u0u POCIUH, HE3ALENHCHO 810 POOUHU, MICMAMb PI3HY KITbKICMb

OpP2AHIUHUX KUCTIOM, AKI € OI0N02TYHO AKMUSHUMU CIOTIYKAMU.

Mema Odocnidscenns — npoeecmu iOeHMUIKayirto ma GUHAYUMU KLIbKICHULL 6MICH OPSAHIYHUX KUCIOM Yy aucmi OpycHuyi

(Vaccinium vitis-idaea L.).

Mamepianu ma memoou. /{151 00CIiONCEHHsT GUKOPUCMOBY AU NOOPIOHEeHe cyXe aucms opycrHuyi. [l 6us6ieHHs OpP2aHiYHUX
KUCTIOM BUKOPUCTNO8Y8ANU MOHKOUWAposy xpomamoepagito (TLLX), a 0ns ix KinbKiCHO20 BU3HAYEHHA — ANKATIMEMPUYHUL MEMOO.

Pezynomamu ma ix o62060pennsn. Memoo TILX euxopucmogysascs O UsAGNIEHHs OKCANAMHOL, TUMOHHOL, AONYYHOT Ma UHHOT
Kucrnom. Bmicm cymu einvHux opeaniunux xucnom cmanogums 2,03+0,04%, 2,08+0,01% i 3,62+0,13% ons nomenyiomempuurozo,
KOHOYKMOMEMPUUHO20 MA IHOUKAMOPHO20 Memooie mumpyeanHts 6i0n06ioHo.

Bucnoeku. Ilposedeno axichuii ananisz ma 6U3HA4eHO KiIbKICHULL BMICT GLIGHUX OP2aAHTUHUX Kuciom y aucmi opychuyi. [lokazano
MONHCIUBICTID UKOPUCTAHHS KOHOYKIMOMEMPUUHO20 MA NOMEHYIOMEMPUYHO20 MUMPYSAHHs OJif KIIbKICHO20 AHANI3Y 6MICIY BLIbHUX
OpP2aHIUHUX KUCTIOM Y O0CTIONHCY8AHIL CUPOBUHI MA NOKA3AHO iXHI nepesazu nepeo iHOUKAMOPHUM MEMOOOM MUMPYBAHH.

Knrouoei cnosa: opeaniuni kuciomu, aucms 6pycuuyi, arkanrimempuyne mumpysannus, TLIX, ananis.

Introduction. Organic acids are biologically active
substances that can have an aromatic or aliphatic structure
containing one or more carboxyl groups (Maslov, 2021,
pp- 304-311). In the biochemical processes of mammals,
organic acids have a significant part in the Krebs cycle for
the formation of the main source of cell energy, adeno-
sine triphosphate (Umarov, 2020, pp. 3874-3883). Also,
organic acids are involved in the biochemical metabolism
of plants. They are involved in the mechanisms of resist-
ance and adaptation of plants to the action of heavy met-
als (Panchal, 2021, pp. 4038—4052). At present, organic
acids are applied in the food and pharmaceutical indus-
tries as preservatives and pH regulators (Maslov, 2020,
pp- 53-58).

Organic acids have antioxidant (Quiroga, 2019,
pp. 267-272), anti-inflammatory (Kuda, 2016,
pp. 2580-2590), antimicrobial (Shrivanova, 2007,
pp. 70-72) and immunomodulatory activity (Umarov,
2020, pp. 3874-3883). In addition, they create favorable
conditions for the vital activity of intestinal microorgan-
isms (Maslov, 2020, pp. 53-58).

Lingonberry is a low (up to 20 cm) shrub of the
lingonberry family, with a creeping, thin rhizome. The
leaves are alternate, elliptical. On the underside of the
leaf there are black punctate glands. The flowers are
white or pink, collected in dense, drooping racemes. The
fruits are red, round in shape, fruit type — polyspermous
berries. It grows mainly in deciduous and coniferous for-
ests, forming in places continuous thickets (Bujor, 2018,
pp- 356-365).

Lingonberry leaves are rich sources of hydroquinone
derivatives, flavonols, phenylcarboxylic acids, and fla-
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van-3-ols (Komisarenko, 2012, pp. 24-26). Lingonberry
leaves not only contain phenolic compounds, but also
organic acids. According to the literature data, the chem-
ical composition of lingonberry leaves is represented by
the following organic acids: malic, citric, benzoic, lactic
and salicylic acids (Komisarenko, 2014, pp. 291-295).

An analysis of recent studies has shown that ion-ex-
change (GU, 2014, pp. 204), gas-liquid (Umarov, 2020, pp.
56-58) and high-performance chromatography (Mortera,
2018, pp. 15-23) and capillary electrophoresis (Noguei-
ra, 2011, pp. 267-272) are often applied for the identifi-
cation and quantitative analysis of organic acids. There is
no doubt that chromatographic methods are accurate and
reliable, but chromatographic methods require expensive
equipment and reagents. Thus, we will use potentiometric,
conductometric and indicator titration methods.

Materials and methods.

Plant material

The lingonberry leaves (Vaccinum vitis-idaea L.)
was collected in October 2021 in the Kostivtsi village,
Zhutomyr region, Ukraine.

Equipment

To measure the levels of free organic acids, a pH me-
ter (Hanna 2550, FRG) equipped with a combined glass
electrode (HI 1131P, FRG) and a conductometric elec-
trode (76310, FRG) was utilized for titration. A micro-
burette with class A accuracy was used for titration. The
thin-layer chromatography plate Sorbfil (“PTSH-AF-A-
UV”) was used for detection organic acids.

Reagents

Malic acid (= 99.0%), citric acid (> 99.0%), oxalic
acid (= 99.0%), tartaric acid (= 99.0%) and sodium hy-
droxide (> 98.0%) were analytical grade and purchased
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in Kharkiv Reachem (Ukraine). The distilled and bidis-
tilled water were used as solvents for titration. All organ-
ic solvents were analytical grade.

Preparation solutions

The standard solutions of malic, citric, oxalic and
tartaric acids were prepared according to the following
way: 250 mg of each acid was transferred in a separated
measuring flasks with volume 25 mL and dissolved by
96% ethanol.

The solution of bromocresol green was prepared ac-
cording to the following way: 100 mg of bromocresol
green was transferred in measuring flask with volume
50 mL and dissolved by 96% ethanol.

A 0.05 mol/L NaOH solution was prepared as follows:
4.0 g (exact mass) NaOH was liquefied in distilled water
and made up to 1 L with distilled water and standardized.

Extraction procedure

5.0 g (exact mass) of dried leaves of lingonberry
leaves were grinded in the 1-2 mm. The extraction of
free organic acids was provided by distilled water on
water bath in a flask with a reflux condenser and ex-
tracted at the ratio raw material/solvent 1/20 (m/v), dur-
ing the 1 hour. The obtained extract was filtrated (State
Pharmacopoeia of the USSR).

Detection of free organic acids by TLC method

4.0 g of dry lingonberry leaves was mixed with
40.0 mL of distilled water and heated with a reflux con-
denser on a boiling water bath for 1 h. The obtained ex-
tract was filtered through a filter.

To detect organic acids, a mobile phase consisting of
water ethyl acetate, glacial acetic acid, formic acid, and
ethyl acetate (26/11/11/100) was employed. The test solu-

200
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20
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tions and standard solutions were spotted on the sample
plates using a 10 uL. micro-pipette, with 30 puL of each solu-
tion. Detection of organic acids was conducted under UV
light at a wavelength of 254 nm. Finally, the dried plates
were treated with a 0.2% solution of bromocresol green in
96% ethanol to determine the presence of organic acids.

Quantitative analysis

An aliquot of 5.0 mL obtained extract was transferred
in a 100 mL flask and 45 mL of freshly boiled distilled
water (a bidistilled water was used in conductometric
titration was added and titrated with 0.05 mol/L NaOH
solution potentiometrically and conductometrically.

This equivalent volume was ascertained using a con-
structed differential curve plotted on the coordinates AE/
AV - V. (Fig. 1).

The sum of free organic acids (X, %) in equivalent of
citric acid in completely dry raw materials was found by
the expression:

(V,, ~V.)-0.0032- K -100 - 100 - 100
m-5-(100 - W) ’

where 0.0032 — the amount of citric acid, which is
equivalent to NaOH solution, g/mL; \& is the equivalent
volume of NaOH solution, mL; V_—the blank volume of
NaOH solution, mL; m —the mass of the raw materials, g;
K — correction coefficient; W — the loss in mass upon
drying, %.

The sum of free organic acids was also determined
by conductometric and indicator titration methods. The
method of obtaining the extract and the calculation of
the sum of free organic acids were as described above.
In the conductometric titration method, the equivalence

X (%) =

1,4 1,5 1,6 1,7

Titrant volume, mL

Fig. 1. The potentiometric titration curve
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point was determined using the constructed integral ti-
tration curve in the coordinates y, uS — V (Fig. 2) of the
amount of free organic acids were as described above.
In the conductometric titration method, the equivalence
point was determined using the constructed integral ti-
tration curve in the coordinates y, uS — V (Fig. 2).

The collected data was analyzed using Microsoft Ex-
cel 2010 and STATISTICA 6.0 software. The results were
presented as the mean value + confidence interval, based
on five measurements, with a significance level of p<0.05.

Results and discussions. Organic acids were iden-
tified by TLC in the mobile phase water/glacial acetic
acid/formic acid/ethyl acetate (26/11/11/100). Under
these conditions, organic acids are clearly separated. For
the detection of organic acids, UV light at a wavelength
of 254 nm was used. Dominant bands were observed
on the chromatogram with Rf = 0.40 (succinic acid),
Rf = 0.51 (citric acid), Rf = 0.58 (malic acid) and
Rf = 0.30 (oxalic acid). During development of the
chromatogram with a 0.2% bromcresol green solution,
yellow bands were detected on a blue background with
Rf = 0.40, Rf = 0.51, Rf = 0.58 and Rf = 0.30 (at the
level of similar succinic, citric, malic and oxalic acids,
respectively).

M.A. Komisarenko (Komisarenko et al., 2014,
pp. 291-295) identified organic acids in lingonberry
leaves by chromato-mass spectrometry with an esterifi-
cation stage. A total of 34 organic acids were identified,
of which 18 were fatty acids (caproic, lauric, myristic,

9-oxo-nonanoic, azelaic, palmitic, palmitoleic, stearic,
oleic, linoleic, linolenic, arachidic, 2-hydroxypalmitic,
cheneicosanoic, behenic, tricosanoic, gentisic, tetracos-
anoic acids), 8 aromatic acids (phenylacetate, salicylic,
benzoic, vanillic, m-hydroxybenzoic, p-coumaric, feru-
lic, a-furan acids), 5 saturated dicarboxylic acids (oxal-
ic, malonic, succinic, 3-hydroxy-2-methylglutaric, malic
acids), 1 saturated tricarboxylic acid (citric acid), 1 satu-
rated oxy-monocarboxylic acid (levulinic acid) and 1 un-
saturated dicarboxylic acid (fumaric acid). Compared to
our results, we were only able to identify 4 organic acids.
Fatty acids were not identified due to our study of water
extraction, and the chosen chromatographic system was
not capable of separating fatty acids, since the solvent sys-
tem is polar.

According to the results shown in the table 1, the
sum of free organic acids in equivalent of citric acid in
lingonberry leaves was 2.03+0.04%, 2.08+0.01% and
3.62+0.13% by potentiometric, conductometric and indi-
cator titration methods, respectively. The results obtained
showed the advantage of using the methods of conduc-
tometric and potentiometric titration in the quantitative
analysis of organic ‘acids due to their high sensitivity and
accuracy. The relative error of conductometric and poten-
tiometric titration did not exceed +1.83 and +0.67%, re-
spectively, which is notably lower than the titration error
when indicators are used, equal to +£3.62% (table 1).

M.A. Komisarenko (Komisarenko et al., 2014,
pp. 291-295) found that lingonberry leaves contain

Table 1
Results of quantitative analysis of the total content of organic acids in lingonberry leaves
Titration method X 52 S Sz Ax &,% X + AX
Potentiometry 2,03 0,00450 0,067 0,03 0,04 1,83 2,03£1,83
Conductometry 2,08 0,00062 0,025 0,01 0,01 0,67 2,08+0,67
with Indicator 3,62 0,05200 0,228 0,10 0,13 3,50 3,62+3,50
20
0
0,73 0,93 1,13 1,33 1,53 1,73 1,93 2,13 2,33 2,53 2,73
Volume of titrant, mL
Fig 2. The conductometric titration curve
®itorepanis. Yaconuc Ne 1, 2023 g1 mm
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2.43% organic acids. The main organic acid com-
pounds identified were oleic acid (0.49%), palmitic acid
(0.34%)), linoleic acid (0.48%), linolenic acid (0.48%),
stearic acid (0.16%), citric acid (0.11%), levulinic acid
(0.09%), and p-coumaric acid (0.05%). Compared with
our study results, the difference in sum organic acid
content was 16.46%, 14.40% and 48.97% for potentio-
metric, conductometric and indicator titration methods.
The difference in the values of the content of organic
acids is quite significant, and especially in the case of
the indicator method of titration. You need to understand
that, firstly, in the studies of M.A. Komisarenko et al.,
methylene chloride was used for extractions; secondly,
the extraction technique was also different. Thus, it is
impossible to determine the content of each organic acid

by the titrimetric method, but the amount of organic ac-
ids can be determined quite accurately.

Conclusions:

1. A thin layer chromatography technique was
utilized to identify the presence of oxalic, citric, malic
and tartaric acids.

2. Quantitative content of the sum of free organic ac-
ids in lingonberry leaves was 2.03%+0,04%, 2.08+0,01%
and 3.62+0,13% for potentiometric, conductometric
and indicator titration method, respectively.

3. The possibility of using the methods of conduc-
tometric and potentiometric titration in preliminary
studies for the quantitative analysis of the sum of or-
ganic acids in lingonberry leaves and their advantag-
es over the indicator titration method is shown.
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IDENTIFICATION OF THE MAIN COMPOUNDS OF AGASTACHE FOENICULUM ESSENTIAL
OILBY TLC AND CHEMOTYPE EXPRESS-DETERMINATION

Topicality. Agastache foeniculum essential oil has bactericidal, fungicidal and anti-inflammatory effects. Depending on the dominant
component of the essential oil, five Agastache chemotypes have been distinguished. So, identification of the main compounds of Agastache
foeniculum essential oil in other to find markers for the chemotype determination and standardization of raw materials is advisable.

The purpose of the research was to study the possibility of identifying the main terpenoids in the Agastache foeniculum raw
materials by the method of “cold” thin layer chromatography (TLC) for the chemotype determination.

Materials and methods. The TLC was used for investigation with ethyl acetate — toluene (1:19) as mobile phase and special
conditions: a temperature of elution +15°C and drying of chromatographic plates in a stream of cool air.

Research results. Menthol, linalool and pulegone by the method of “cold” TLC, in the Agastache foeniculum raw material grown
in Kyiv were identified. The predominance of pulegone allows us to attribute the raw materials to pulegone chemotype. Estragole and
limonene were identified in the Agastache foeniculum raw material grown in Kherson region with a predominance of estragole that
allows us to attribute this raw material to the estragole chemotype.

Conclusions. The technique above of terpenoids identification ensures the specificity of the determination of the main components
of Agastache foeniculum essential oil for the chemotype determination and its standardization.

Key words: agastache foenicilum, TLC, essential oil, qualitative analysis, pulegone, menthol, estragole, chemotype.

Onena KOHOBA/IOBA

0oKmop papmayesmuunux Hayx, npogecop, kageopa apmayeemuynoi i bionoziunoi ximii, papmaxoernosii, [IBH3
«Kuiscovruti meouunuii ynisepcumemy, 8yia. bopucninvcoka, 2, m. Kuis, Ykpaina, 02099 (0.konovalova@kmu.edu.ua)
ORCID: 0000-0001-6025-5230

Scopus Author ID: 6508198095

Ipuna 'VYPTOBEHKO

Kanoudam papmayesmunux Hayx, doyenm Kagedpu apmayesmuinol i oionoeiunoi ximii, papmaxoenosii, [IBH3
«Kuiscokuti meouunuii ynisepcumemy, ¢yn. bopucninecora, 2, m. Kuis, Yxpaina, 02099 (i.hurtovenko@kmu.edu.ua)
ORCID: 0000-0003-2442-3406

Tamapa LLIYPAEBA

Kanouoam hapmayesmuyHux Hayk, ooyenm kageopu papmayesmuunoi i bionoeiunoi ximii, papmarxoenosii, [IBH3
«Kuiscvruii meouunuti ynisepcumemy, ¢yn. Bopucninvcvka, 2, m. Kuis, Ykpaina, 02099 (t.shuraeva@kmu.edu.ua)
ORCID: 0000-0003-4162-9385

© O. Konovalova, 1. Hurtovenko, T. Shuraeva 83 ==



Bionoria. Papmauin

DOI 10.32782/2522-9680-2023-1-83

Biomiorpagiunmii onuc crarri: Konosainosa O., I'yprosenxo 1., [llypaesa T. (2023). [nenTucikarist o0CHOBHUX
KOMITOHEHTIB edipHoi omii aractaxe (enxenpHoro meromoMm TIIIX Ta BW3HA4YeHHsS XeMOTHMy. Dimomepanis.
Yaconuc, 1, 83-86, doi: 10.32782/2522-9680-2023-1-83

IIEHTU®IKALISA OCHOBHUX KOMIIOHEHTIB E®IPHOI OJIIf ATACTAXE
G®EHXEJBHOT'O METOAOM THIX TA EKCIIPEC-BU3HAYEHHA XEMOTHITY

Axmyanvricmo. Egipna onis Agastache foeniculum susignse 6baxmepuyuony, GyHeiyuoHy ma npomu3anaivHy oio. 3a1exicHo 6io
OOMIHYIOH020 KOMNOHeHma eiproi onii eudinaroms n’ame xemomunie Agastache. 3 memoro nowyky mapkepie 0ns U3HAUEHHsL XeMO-
muny ma cmanoapmu3zayii cuposunu Agastache foeniculum doyinero idenmugikysamu 0cHOGHI KOMROHEHMU 1020 eipHoi ol

Memoto pobomu 6yno euguerHss MONCIUSOCMI i0enmu@ikayii 0CHOGHUX mepnenoidis y cuposuni Agastache foeniculum memodom
«xX01100080i» monkouiapogoi xpomamoepaii (TLLIX) ona eusnavenus xemomuny.

Mamepianu ma memoou 0ocnioxcenna. /[na oocniosxcenns suxopucmogysanu memoo TLLX, emunayemam — monyon (1:19) ax
pyxomy pasy ma cneyianvhi ymosu. memnepamypa emorsanns +15°C ma eucyuly8ants Xxpomamozpapivux niacmuHox y nomoyi
XONOOHO020 NOGIMPsH.

Pesynomamu oocnioacennsn. Memooom «xonoooeoiy TLIX y cuposuni Agastache foeniculum, supowenoi 6 Kuegi, 6yno ioenmucpi-
KOBAHO MeHMOI, NiHAN00N ma nyne2oH. Ilepesadicnuil 6Micm nyne2ony 0036015€ 6I0HeCHU MAKY CUPOGUHY 00 NYI1e20H068020 XeMOMUNY.
YV cuposuni Agastache foeniculum, supoweriti y XepcoHcoKill 06nacmi, 8Us61eHO eCmpazoi ma JIMOHEH 3 NEPeBUNCAHHAM eCImpPAazoiy,
WO 0036018€ BIOHECIU YIO CUPOBUHY 00 ECPAZONOB020 XEMOTUNY.

Bucnosku. Haseoena memoouxa ioenmughikayii mepnenoioie 3abezneuye cneyuiuHicmes 6U3HAYEHH OCHOGHUX KOMNOHEHMIE
egipnoi onii Agastache foeniculum 015 usnauenus xemomuny ma 1020 CmaHOapmMu3ayii.
Kniouogi cnosa: acacmaxe gpenxenvruii, TILLX, eghipna onis, aKicHUll ananis, MeHmon, ecmpazon, XeMOmun.

Agastache foeniculum (Pursch) Kuntze, Lamiaceae
family, is perennial aromatic medicinal plant. Agastache
foeniculum herbs are quite widely used in Eastern
folk medicine for colds and as a restorative agent.
Its essential oil has bactericidal, fungicidal and anti-
inflammatory effects (Najafi, 2022; Balanescu, 2023).
Agastache foeniculum s raw materials are abundant in
phenylpropanoid and terpenoid metabolites. Depending
on the dominant component of the essential oil, five
Agastache chemotypes have been distinguished, based
on the analysis of specimens from different geographical
origins, cultivated in similar conditions: the 1% contains
typical estragole (most common), 2" — menthone,
3 — menthone and pulegone, 4™ — methyleugenol,
and the 5" — methyleugenol and limonene-containing
(Zielinska, 2014).

Given that the Pulegone chemotype aromatic profiles
characterized by the predominant content of pulegone,
which have to be monitored in the essential oil for their
toxicity (Ribeiro-Silva, 2022), the other chemotypes are
virtually free of pulegone and are safe for humans. To
find out how raw materials can be of further use, it is
important to identify their chemotype.

Therefore, identification of the main compounds
of Agastache foeniculum essential oil in other to
find markers for the chemotype determination and
standardization of raw materials is advisable.

The aim of this work was to study the possibility
of identifying the main terpenoids in the Agastache
foeniculum raw materials by the method of “cold”
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thin layer chromatography (TLC) for the chemotype
determination.

As objects of study, Agastache foeniculum herb was
used. The raw plant materials were harvested during the
mass flowering phase in 2020 at the different regions
of Ukraine — at the experimental sites of A.V. Fomin
Botanical Garden of Educational and Scientific Centre
“Institute of Biology” of Taras Shevchenko National
University of Kyiv, Kyiv (Ukraine), at the experimental
sites of M.M. Gryshko National Botanic Garden of
National Academy of Sciences of Ukraine (NASU),
Kyiv (Ukraine) and at the State Enterprise Research
Institute, “Novokahovske” of the Rice Institute of
NAASU, Kherson oblast (Ukraine).

Materials and  methods
chromatographic plates Merck 60 F,., 10*15 with a
fixed layer of silicagel were used for chromatography.
A mixture of solvents, which was used for further
chromatographic separation was previously passed
through the chromatographic plate and then dried in
oven at 100°C. On the start line of the chromatographic
plate, 5 ul of hexane extract of the raw material
(sample 1 — Agastache foeniculum herb harvested at the
experimental site of A.V. Fomin Botanical Garden of
Educational and Scientific Centre “Institute of Biology”
of Taras Shevchenko National University of Kyiv; sample
2 — at the experimental site of M.M. Gryshko National
Botanical Garden of NASU in Kyiv; sample 3 — at State
Enterprise Research Institute, “Novokahovske” of the
Rice Institute of NAASU, Kherson oblast, Ukraine) and

research. The
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standard samples of terpenoids such as linalool, limonene,
isomenthone, menthol, pulegone, methyleugenol,
estragole (Supelko, Merck KGaA), previously dissolved
in hexane were applied on separate strips. The plates were
eluted with ethyl acetate — toluene (1:19) (Imre, 2016;
Ashida, 2019) as mobile phase at a temperature of +15°C
and then dried in a stream of cool air. Then the plates were
sprayed with anisaldehyde solution and kept in the oven
at 100-105°C, for 5-10 minutes.

Results and discussion. There were revealed spots
of standard substances on the chromatogram (the results
of chromatographic separation are shown in Fig. 1):
dark pink Rf = 0.04 (methyleugenol 1), pink-purple Rf
= 0.11 (estragole), slightly pink Rf = 0.23 (menthol),
yellow-pink Rf'= 0,31 (linalool), pink-orange Rf = 0,43
(pulegon), yellow Rf= 0.55 (isomentone) and blue Rf =
0,95 (limonene). The strip of the test extracts revealed
spots at the level of three corresponding spots of
terpenoids standard samples.

As a result of the research, by comparing the retention
factors of standard solutions spots with the retention
factors of investigated samples, it was observed that
hexane extracts of the samples 1 and 2 contained menthol
(Rf=0.23), linalool (Rf=0.31) and pulegone (Rf=0.41).
More intensive color and size of pulegone spots on the
chromatographic plates proved that the investigated samples
contain pulegone in the highest amount. Hexane extract of
the sample 3 contained estragole (Rf=0.11) and limonene
(Rf=0.95). More intensive color and size of estragole spot

on the chromatographic plates proved that the investigated
sample contain estragole in the highest amount.

The analysis above allows us to attribute the raw
material of Agastache foeniculum harvested in Kyiv,
to the menthone and pulegone chemotype and the raw
material of Agastache foeniculum harvested in Kherson
region, to the estragole chemotype.

Conclusions. As a result of the research, menthol,
linalool and pulegone were identified in the
investigated raw material by the method of “cold”
TLC. The “cold” TLC results confirmed the results
determined by chromatography-mass spectrometry
(GC-MS) (Konovalova, 2017) on the composition
of volatile compounds of Agastache foeniculum
herb obtained earlier. The above technique of
identification of terpenoids ensures the specificity
of the determination of the main components of
Agastache foeniculum essential oil for the chemotype
determination and its standardization. Considering
that the dominant compounds for each Agastache
foeniculum chemotype are fairly well separated by
“cold” TLC in the system ethyl acetate — toluene
(1:19), it is possible to recommend the specified
method of chromatographic separation for express
determination of the chemotype of Agastache
foeniculum raw material. It should be noted that
TLC qualitative analysis is cheaper and easier to
use than GC-MS and can be used as a relatively fast
methodology for quality control of essential oils.
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Fig. 1. Thin layer chromatogram of terpenoids from the Agastache foeniculum herb
(lines 1-3 — hexane extracts of the samples 1-3 appropriately) with reference solutions
containing the standards: line 4 — linalool; line 5 — limonene; line 6 — isomenthone;
line 7 — menthol; line 8 — pulegone; line 9 — methyleugenol; line 10 — estragole;
in the mobile phase ethyl acetate — toluene (1:19)
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JOCIIAKEHHS EJIEMEHTHOI'O CKUIIAY CUPOBUHUA
®PIKYCA KAYUYKOHOCHOTI'O (FICUS ELASTICA)

Dixyc kayuykoHoCcHUll, abo kayuyykoee depeso (Ficus elastica Roxb. ex Hornem.) poounu wosrosuyesi (Moraceae) 3 dasHix uacis
BUKOPUCMOBYBAU OJisl OMPUMAHHS KAYYUYKY. 3a605KU 6MICMY Di3HOMAHIMHUX Oi0N02IYHO AKMUGHUX PEUOBUH, 30KpeMd: MEPNnetis,
¢nasonoiois, maninie, arkanoioie ma eH3uUMie, pOCIUHY 3ACMOCO8YIOMb Y MPAOUYItHIL MeOuyuHi Kpain 3axionoi Appuxu i mponiunoi
A3ii Ona AiKy8aHHA OHKONOSTUHUX, 3ACTYOHUX, WKIPHUX 3AX80PI0BAHD.

Memoro docniddcents 6y10 uUUEHHS eNeMEHIMHO20 CKAAOY TUCMS MA KEIMOK QIiKyca Kay4yKOHOCHOZO.

Mamepianu ma memoou docnioxncennsn. 00’ ckmom 00cniodxcenua 6y10 06pano Iucmsa ma Keimku Qikyca KayyyKoHoCcHoz2o. s
BUSHAUEHHSL AKICHO20 CKIA0Y Ma KIIbKICHO20 BMICMY MAKPO- MA MIKPOEIeMeHMi6 GUKOPUCOBY AU MENOO AMOMHO-eMICIUHOL cnek-
mpockonii 3 pomozpaiunoio peccmpayicio na npuiaoi [®C-8.

Pezynomamu o0ocnioxncennn ma ix 062080pennsn. Ompumani excnepumermanvui OaHi o000 MAKpo- ma MiKPOereMeHmHO20 CKld-
0y aucmsa ma Keimox Qikyca KayyyKoOHOCHO20 C8i04amyv Npo HAAEHICMb & cuposuHi He meHwe 19 enemenmis, i3 akux 6 gioHOCUmMbCA
00 Makpoenemenmis, 8 — 00 Mikpoeremenmis, 5 — 00 Yibmpamikpoenremenmis. 3aeanvHuil 6MiCm MIHEPATbHUX CROTYK Y ucmi pikyca
KayuykoHocHoz2o cmanosums 4939,6 me/100 e, y keimxax — 4789,03 me/100 o. B 0b60x sudax 0ocnioxicysanoi cuposunu y HauOiibuux
KITbKOCMAX aKyMYII08ANUCH MAKI MAKPOeLeMenmu K Kanil, Kaibyil, Masuil, cuniyii, Hampit, y MeHwill KiTbKoOCmi HaKONUYy8aIucs
docghop, Gepym, manean ma yunk. Bumicm 6adickux memainie, siki Maioms MOKCUKONO2IYHE 3HAYEHHSl, Y CUPOBUHI He NepesuuiyIoms
2PAHUYHO OONYCMUMI KOHYEHMPAayii, o 6CMAHOGIEHI CIMaHOapmMAami.

Bucnosku. Memooom amomHo-eMicitinoi chekmpoCKonii 00CIi0HCeHO enemMenmuull CKAao JUCms ma K8imox Qikyca Kay4yyKoHoc-
Ho20. Ompumani 0ani 0armv 3M02y NPOSHO3Y8AMU Ne6HI 8UOU YAPMAKOIOSIYHOT AKMUBHOCMI CYOCMAHYIT, 00EPIHCAHUX 3 O0CTIOMNCY-
8anoi’ cuposunu, ma 6y0yme GUKOPUCMAHT Npu po3pooYi 6i0N0GIOHUX PO30iNie Memo0ie KOHMPOIIO AKOCMI.

Knrouogi cnosa: gikyc kayuykonochuil, iucms ma KGimKu, eneMeHmHull CKaao, amomHo-eMIiCilHa CNeKmpOCKOnis.
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STUDY OF ELEMENTAL COMPOSITION OF RAW MATERIAL
OF FICUS ELASTICUS (FICUS ELASTICA)

Actuality. Ficus elasticus Roxb. ex Hornem. (Ficus elastica) of the Moraceae family has long been used to produce rubber. Due to
the content of various biologically active substances, including terpenes, flavonoids, tannins, alkaloids and enzymes, the plant is used
in traditional medicine in West Africa and tropical Asia to treat cancer, colds, and skin diseases.

The aim of the study was to investigate the elemental composition of leaves and flowers of Ficus elasticus.

Materials and methods of the study. The object of study was the leaves and flowers of Ficus elasticus. To determine the qualitative
composition and quantitative content of macro- and microelements, the method of atomic emission spectroscopy with photographic
registration on the DFS-8 device was used.

Results of the study and their discussion. The obtained experimental data on the macro- and microelemental composition of Ficus
elasticus leaves and flowers indicate the presence of at least 19 elements in the raw material, of which 6 are macroelements, 8 are trace
elements, and 5 are ultramicroelements. The total amount of all elements in the leaves of rubber ficus is 4939.6 mg/100 g, in flowers -
4789.03 mg/100 g. In all types of the studied raw materials, such macronutrients as potassium, calcium, magnesium, silicon, sodium
were accumulated in the largest quantities, while phosphorus, ferrous, manganese and zinc were accumulated in smaller quantities.
The content of heavy metals of toxicological significance in the raw materials does not exceed the maximum permissible concentrations

set by the standards.

Conclusions. The elemental composition of leaves and flowers of Ficus elasticus was studied by atomic emission spectroscopy.
The obtained data allow predicting certain types of pharmacological activity of medicinal substances obtained from the studied raw
materials and will be used in the development of relevant sections of quality control methods.

Key words: ficus elasticus, leaves and flowers, elemental composition, atomic emission spectroscopy.

AxkrtyanbHicTb. [IpencraBHukm  pomy — dikyc
Ficus L. — mupoko po3NOBCIOMKEH] B IUKOPOCIOMY CTa-
Hi IEpeBaXKHO Y CyOTPOIIYHil Ta TPOMIvHIN 30HaX 3eMHOL
KyIli, a TAKOXK Oarato KyaeTuByroThCs (Shi, 2018). Pociu-
HH IIMPOKO BUBYAIOTHCS y PI3HUX acHeKTax — CyTo OoTa-
Hiyaux (Chantarasuwan, 2016; Harrison, 2017; Ludwig,
2019; Sharma, 2022; Teixeira, 2018) Ta BnacHe apmako-
Joriyaux (Anjos, 2022). 132 Bua@ poxy BUKOPHUCTOBYIOT
y nietororii, 3 HUX 78 — 1€ ¥ MaroTh JKyBaJbHI BIACTH-
BocTi. Haifvacrimie 1e Iioau Ta JUCTS, SKi BHSBISIOTH
MpOTHAIapeHHy Mif0, BUKOPHCTOBYIOTBCS TIPU PO3JIamax
po0OTH IITYHKOBO-KHIIKOBOTO TPakTy Ta SIK aHTHIOTH,
MOJIOYHHH CIK TPOMOHYIOTh JUIS JIKYBaHHS TJIMCTHHX
HBa3i{, I 3aTO€HHS paH, KOpy — UL JIKyBaHHS aiapei
(Shi, 2018). Bigomo 1mpo MoTyXHY aHTHOKCHAAHTHY IO
cupoBuHU poxy ¢ikyc (Sirisha, 2010), 30kpema ¢ikyca
kayqykoHocHoro (Kiem, 2012; Novalinda Ginting, 2020;
Yadav, 2015) sikoMy mpHTamMaHHa 1 aHTUMIKpPOOHA s
(Almahyl, 2003; Yadav, 2015).

dikyc KaydyyKOHOCHW, abo KaydykoBe JAepeBO
(Ficus elastica Roxb. ex Hornem.) poauHu MIOBKOBH-
ueBi (Moraceae) HaNEKUTH MO TPOIIYHUX POCIUH. Bin
€ OJTHUM 3 MePIINX AEPEB, AKke OyJI0 BBEICHO B KYIETYPY
mroguHo0. Ile 3 maBHIX YaciB y pi3HUX KpaiHaX pOCIH-
HY BUKOPUCTOBYBAJIH JJIsl OTPUMAHHS Kay4dyKy, SKUH 3a-
CTOCOBY€eThCs y pomucioBocti (Chantarasuwan, 2016).
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PocniHa MIMPOKO KYIBTHBYETHCS SIK JIEKOPATHBHA,
30KpeMa, B YKpaiHi, MiCTHTh Pi3HOMaHITHI 0i0JOTiYHO
aKTUBHI PEUOBHHH: TepIieHH, (IABOHOIIH, aJIKaJIOiIH,
en3umu 1 taHian (Kiem, 2012).

@DiKyc KaydyKOHOCHHMH BHKOPHCTOBYETHCS Y Ha-
pOIHIN MeAWIMHI KpaiH 3axiqHoi AGpHUKH 1 TpOmiYHOL
A3ii 11 1iKyBaHHS OHKOJIOTIYHHX, IPOCTYIHUX, IIKip-
HUX 3aXBOPIOBaHb, MPOSBISLE OONE3aCIOKIMINBY if0
(Khan, 2011). Cik cToBOypa pOCIMHHA BUKOPHUCTOBYIOThH
JUTSE T030aBJICHHS BijJ 0OJI0 B CynT00ax, Mpy AU3EHTEPIl
Ta MIKIpHUX 3aXBOPIOBaHHIX. BigBap KopeHiB mpHiiMa-
I0Th TIPU pO3J1aJaX CEUOBUITYCKaHHS, 1JIs JTIKyBaHH 3a-
XBOPIOBaHb CEPIISL.

Taknii MHAPOKUI CIEKTp BUKOPUCTAHHS POCIHHH
y TpamumiiHiil MeaAnIHI 3a0€31euyoTh, 30KpeMa, i Mi-
HepalpHi edeMeHTd. ToMy JOmiTbHEM Oylo IpOBEACH-
HS1 BU3HAYEHHS €JIEMEHTHOT'O CKJIa/ly Y CHPOBHHI iKyca
Kay4qyKOHOCHOTO.

MeToro gociigkeHHs Oyj0 BUBYCHHS €JIEMESHTHOTO
CKJIaJTy JIUCTS Ta KBITOK (iKyca KayqIyKOHOCHOTO.

Marepianu Ta wmeroau gociimxkeHHs. OO0 ex-
TOM HAIIOTO AOCHIIKCHHS OyiIH JUCTS 1 KBITKH (iKy-
ca KaydyyKOHOCHOTO, 3aroTOBJICHI Y TMepioja IBITIHHA
pociuau. CupoBmHa Oyla 3aroTOBICHA 31 INTYYHO
KyJbTHUBOBAHUX B YMOBaxXx oOpamkepei eK3eMIUIIpiB
y 2021 pori.
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Bu3HaueHHS AKiCHOTO CKJIay Ta KUTBKICHOTO BMICTY
Makpo- Ta MIKpOEJIEMEHTIB JINCTS Ta KBITOK (ikyca Ka-
YYYKOHOCHOTO IPOBOAMIIM METOJOM aTOMHO-eMiCiiHOl
CHEKTpOCKoMii 3 ¢ororpadiuHo0 peecTpaiiero Ha 6asi
HayxoBo-TeXHOIOTIYHOTO KOMIUIEKCY «IHCTHTYT MOHO-
kpuctaniBy HAH Ykpainu.

3pa3kd CHPOBWHH IJIsi aHANi3y, MONEpPEeaHBO O00-
poOJIeH1 PO3BENECHOI0 KHUCIOTO Cyab(haTHOW, OOBYT-
moBanu y MydenpHil medi (Temmeparypa He Oinblie
500°C). IlpoOu BumapoByBalu 3 KparepiB rpadito-
BUX EJIEKTPOAIB Y PO3PAIi AYTH MEPEMIHHOTO CTPyMY
(mxepeno 30ymkeHHs criekTpiB Tuny IBC-28) npu cuuti
ctpymy 16 A i pu ekcriozunii 60 c. s onepxkaHHs
CHEKTPIB Ta 1X peecTpalii Ha (OTOMIACTUHKAX BUKO-
pucroByBanu cuekrporpadp ADC-8 3 mudpakuiiHoO
peuritkoro 600 mTp/MM 1 TPUIIH30BOK CHCTEMOIO
BUCBITJICHHS LIiNMHU. Bumip iHTeHCHBHOCTEH miHIN
y CHEKTpaxX aHalli30BaHUX Mpo0 1 TrpaayroBabHUK
3paskiB (I'3) mpoBoamIN 3a TOIOMOT0I0 MiKpO(OoTOMe-
Tpa MO-1.

HoTtpumyBanucs Takux yMOB (ororpadyBaHHS
CIIEKTpIB: CHWJIa CTPyMy IYTH IIEPEMIHHOTO CTPyMy —
16 A, daza migmany — 60 °C, yacToTa mignagtOBaHUX
iMoynbeiB — 100 po3psmiB 3a CEKyHIY; aHATITHYHHA
NPOMDKOK — 2 MM; IIMpUHA LIUIMHU crieKTporpada —
0,015 mMm; excriosutis — 60 c. Criektpu poTorpadysanu
B o6macti 230-330 HMm.

DOTOIIACTHHKY MPOSBIUTH, CYIIWIH, TTOTIM (OTO-
METpyBaJIM JiHii y crekTpax mpob i I'3, a takox ¢on
011 HUX. J[71s1 KOOKHOTO eJleMeHTa 3a pe3ynbpraraMu (o-
TOMETPYBaHHS PO3PaXOBYBAJU Pi3HHUII MOYOPHIHHS JIi-
Hii Ta pony (S=S | o= Sy) st cnekTpis mpob (S, ) i13
(S,,). BynyBanu rpanyroBanbauii rpadik y KOOpMHaTax:
CepeIHE 3HAYCHHS PI3HHMII MOYOPHIHHSA JiHIT Ta (GoHy
(S,,) — norapudm Bmicty enementa B I3 (Ig C), ne C
BHPa)XEHO Yy BIJICOTKaX J0O OCHOBH.

3a UM rpadikoM 3HAXOAUIIHM BMICT €JIEMEHTa B I10-
meni (a, %). Bmict exeMenTa B poCIMHHOMY Marepiai
(X, %) 3Haxonuiu 3a (HOpMYIIOHO:

X=axm/M, ne:
a — BMICT eJleMeHTa B momneni, %; m — Maca IMorneny, T;
M — Maca CHpOBHHY, T.

PesynbraTn gocigxeHHst Ta ix 00ropopeHHs

PesynpraTi BU3HAYCHHS €IEMEHTHOTO CKIIAAY JTUCTS
Ta KBITOK (hiKyca KayqIyKOHOCHOTO HaBeJCHI B TAOJIHIII.

3arajpHa cyma BCiX €JIEMEHTIB MOCIIiPKyBaHOI CH-
POBUHH CTaHOBHTH y JucTi — 4939,6 mr/100 1, y KBiT-
Kax —4789,03 mr/100 1.

3riHO 3 OTPUMAaHUMU PE3yNbTaTaMHi MOXKHA BCTAHO-
BHTH TaKy 3aKOHOMIPHICTb 32 BMICTOM €JIEMEHTIB Y JIU-
cTi (pixyca kaygokoHocHoro: K > Ca > Si = Mg > Na >
P>Fe>Mn>Al>Mo=Cu>Z7Zn>Pb>Sr>Ni,a s

®diroTtepanis. Yaconuc

Tabmus 1
Pe3yjbTaTi BU3HAYEHHSI €JIEMEHTHOTO CKJIATY
CHPOBHHH (piKyca Kay41yKOHOCHOTO

Bwmict estiementa, mr/100 r
Ne | EnemeHT -
Jlucts KBiTkn

1 Fe 20.0 18.0
2 Si 335.0 330.0
3 P 22.0 21.0
4 Al 8.9 8.0
5 Mn 16.6 16.0
6 Mg 335.0 330.0
7 Pb <0.03 <0.03
8 Ni <0.03 <0.03
9 Co <0.01 <0.01
10 As <0.01 <0.01
11 Mo 0.55 0.50
12 Ca 890.0 870.0
13 Cu 0.55 0.53
14 Zn 11.0 10.0
15 Na 90.0 85.0
16 K 3200.0 3100.0
17 Sr <0.03 <0.03
18 Cd <0.01 <0.01
19 Hg <0.01 <0.01

KBITOK HacTymHy: K > Ca > Si=Mg>Na>P >Fe > Mn
>7Zn>Al>Cu>Mo >Pb>Ni> Sr.

SIK BUTHO 3 TAaHWX, HABEICHUX Y TA0MHII 1, B yCiX BUIAaX
JIOCTI/PKYBAHOI CHPOBHHH y HaWOUTBIIIN KiJTBKOCTI HaKo-
MTUYYBaBCs KaJiH, aJie CITiJl 3a3HAYMTH, IO TAHUH eIeMEHT
TPEBAJIFOBAB y OUTBIIIH KiTbKoCTi B JiicTi —3200.0 Mr/100 T,
y MeHImii KinpkocTi y kBiTkax — 3100.0 mr/100 r. Ta-
KOX B JIHCTI (DiKyca KayqyKOHOCHOTO IEpeBaKaln Kallb-
it (890.0 mr/100 T), marniit (335.0 Mr/100 T), crmimii
(335.0 Mr/100 1), Harpii (90.0 mr/100 r), nemo B MeH-
Il KUTbKOCTI MicTHThCs ocop (22.0 mr/100 1), dpepym
(20.0 wmr/100 r), manran (16.6 Mr/100 r) Ta IMHK
(11.0 mr/100 1). ¥V KBITKaX POCIMHH JOMIHYIOTh Kajlb-
it (870.0 mr/100 T), marnii (330.0 Mr/100 T), crmimii
(330.0 mr/100 1), Harpiii (85.0 Mmr/100 1), dochop
(21.0 mr/100 1), nemo B MEHINH KUTBKOCTI MICTHITHCS
¢depym (18.0 mr/100 1), manran (16.0 mr/100 r) Ta 1UHK
10.0 Mr/100 ).

BMicT BaXKKHX MeTalliB B 000X JOCIIKYBaHUX 3pa3-
KaX CHpPOBHHH OyB y Me)KaX TPAaHUYHO IOMYCTHMHUX
KOHIICHTpAII NI JIIKapChbKOT POCIWHHOI CHPOBHHH
1 XapyoBMX MPOIYKTIB BIAMOBIIHO 10 3aKoHY YKpaiHu
«IIpo OCHOBHI MPHHIIUIK Ta BUMOTH JI0 OE3MEYHOCTI
Ta SKOCTI Xap4OBUX MPOAYKTIB» 1 Haka3zy MiHicTepcTBa
oxoponu 310poB’st Ykpainu «[Ipo 3arBepmxenns [ep-
JKaBHUX CaHITApHUX HOPM Ta MpaBmI « MeAnIHI BHMOTH
JIO SIKOCTI Ta 0E3MEYHOCTI XapuoOBHX MPOAYKTIB Ta MPO-
noBonsaoi cupoBuHm» (Law of Ukraine, 2014; Order of
the Ministry of Health, 2013).
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OTxe, ofep:kaHi pe3ynbTaTH BU3HAUYCHHS MiHepallb-
HOTO CKJIaJly CHPOBUHH (piKyca KayuyKOHOCHOTO MOXKHA
BPaxOBYBaTH NPH OTPUMAaHHI JIKapChKHX CyOCTaHMIIH,
BCTAHOBJICHHI 1X (papMaKoIOTiyHOi aKTUBHOCTI Ta MpO-
THO3YBaHHI Jii JIKapChKUX 3aC00iB Ta AI€THYHUX 100a-
BOK Ha OCHOBI Li€] pOCIMHHOT CHPOBHHMU.

BucHoBKH:

1. ¥V npocaimkyBaHuX 3pa3kax cCHpOBHHH (ikyca
KAy4YyKOHOCHOT0 MeTOJ0M ATOMHO-eMiciiiHOi crek-

Tporpadii 3 ¢ororpadiunoro peecrpauniero 6yno go-
CJIi/I’KeHO eJleMEeHTHHUIA cKiaj.

2. B ycix Bugax Aoc/IifKyBaHOI CHPOBHHH Iepe-
Ba)KaJIM KaJiiii, KaJbWil, Mardii, cuiinid, Harpii.
Y meHwiii kiibkocTi HakonuuyBaucs gocdop, de-
PYM, MaHI'aH TA LUHK.

3. Opep:xani JaHi MOKYTh OyTH BUKOPUCTAHI 1A
noxaJbmoro ¢giroxXiMivyHoro BUBYEeHHSI Ta PO3POOKHU
METOAiB KOHTPOJII0 SIKOCTi HA POCIMHHY CHPOBUHY
Ta JiKapchbKi 3aco00u Ha ii 0CHOBI.
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TEXHOJOTTYHI ACIEKTH CTBOPEHHS KPEMY HA EMYJIbCIVHIA OCHOBI
JJIS1 JIIKYBAHHSA OBMOPOXEHD

Axmyansnicme. OOHum i3 npiopumemHux HanPAMKIe CyuacHoi apmayesmuiHoi HayKu € po3uupeHHs ACOPMUMEHNTY TIKAPCOKUX
3ac06i6 moniunoi Oii’ 05 AKY8aHHS 0OMOPOA’CEHb, KL 30AMHI KOPU2YSamu nOPYUEHHs MEMNEPAMYPHO20 20ME0CMAa3y, 3MEHULY8amu
ABUWA MKAHUHHOT 2INOKCIT, a makodic 3abe3nevams peanizayiro 6e3nocepeoHb020 BNIUSY HA PAKMOPU NAMO2eHe3Y JTOKATbHO20 X0N0-
006020 ypaxcenns. IlepcnekmusHuUM emynbeamopom 014 peanizayii KOMNIeKCHO20 nioXo0y 00 pO3pOOKU 8iIMUUSHAHO20 KOMOIHOBAHO20
JIKAPCHKO20 3aco0y micyesol Oii 05l NIKY8AHHSA MICYe8020 X0N0008020 YPANCEHHS Y GUSTIAOL KpeMy HA eMYNbCIUHIll OCHO8I € KOpHeo-
mepanesmuunutl emyiveamop Cellike, saxuii niompumye 6ap 'epry DYHKYIO WKIpU WASXOM CIMEOPEHHS KAPKACy OISl HCUBTEHHA ma
pecmpykmypusayii wKipu Ha 00MOPOHCEHUX OLNIAHKAX.

Mema oocnioxcennn. Buguenns cmpykmypHo-meXanivHux napamempia 00CrioiCcy8ano2o Kpemy Oisi 00epICaHHs cmabditbHO2o npe-
napamy 3 3a0aHUMU PEOTOSTUHUMUY XAPAKMEPUCIUKAMU, a MAKOXHC NOKA3HUKIE pH, 6 a3kocmi, mepmo- ma Konoionoi cmabinbHocmi.

Mamepianu ma memoou. Bunpobyeanns po3podnenux 3paskie 0CHO8 Kpemy nposoouiu 32i0Ho memooux, Hageoenux y DY I éuo.,
Po30in « M siki nikapcoki 3acobu 0Jist Micyeso2o 3acmocysanusy, ¢. 507-511.

Vei suxopucmogysarni 00nomisicHi pewosuni 3a00601bHAIU BUMO2AM BION0GIOHOT HOPMAMUBHO-MEXHIYHOT OoOKyMeHnmayii. Peaxmu-
68U, 5IKi GUKOPUCMOBYBAIUCH NPU NPOBEOCHHI QI3UKO-XIMIYHUX 00CTIOdNCeHb, YU npueomosieni 3a memoouxoio JJDY.

Pezynomamu oocnioxncennn. Ha nepuwiomy emani po3pooku emynsCiliH020 Kpemy 6CmMaHo8I06aIU 0iana3oH KOHYeHmpayitl oniiHoi
¢azu ma emynveamopa Cellike 0ns cmeopenna cmabinbHux 3pasKie i3 3a008LTbHUMU PEOOIUHUMU MA CRONACUBYUMU XAPAKMEPUCTIU-
Kamu. Pesynomamu cmpykmypHo-mexaniyHux 00CnioxiceHb NoKAa3anu, wo GUKOPUCMAanHa 5% KopHeomepanesmuyHo2o emyibeamopa
ma 14% onii Hacinna 6a606HU Oae 3M02y ompumMamu CmadiibHy, NPAKMUYHO HE3MIHHY CIMPYKIYPY eMYTbCIUHOL cucmemu 3 UCOKOI0
8 A3KICIO, KOMPI MOJNCHA OOIPYHNY8AMU CMBOPEHHAM Y Hill IOHHO20 WAPY MIXHC KDANAAMU, WO eeKMPOCMAMUYHO GI0UMOEXYIOMbCs
00Ha 8i0 0OHOI.

Xapaxmep peocpam nokasas, wjo 3i 30i1bUEHHAM WBUOKOCHI 3CY8Y 3 ABNAEMbCA NPAMONPONOPYINIHA 3ANENCHICb HANPYSU 3CY8Y
810 weUOKOCMI Oehopmayii, wjo MaKo;iC 6KA3YE HA NPUHALEHCHICIb OCHO8 00 8 SA3KO-NIACIUYHUX ML, AKI MAIOMb Ne6HY CIPYKMYPY.

Tooanvuiumu 00CiONHCEHHAMU 6CIMAHOBNIEHO OOCMAMHI0 MUKCOMPONHICMb 3pA3Kie KpeMmy Ha OCHO8I 3 emicmom 5% emynveamopa
ma 14% onitinoi pasu, 60Hu 30amui po3pPIOAHCYSAMUCH NPU HAHECEHT HA WKIPY, 00Ope Hamawysamucs i 30amHi 00 ekcmpy3ii 3 myo,
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KpiM M020, KOHCUCIEHYIsL KpeMy € 3A008LIbHOI, OCKLIbKU PeOoNlociuHi napamempu NOSHICMIO YKIa0aiomsbcst 6 001acms ONMuMyMy
peonoeii 012 2iopodinbHux cucmem.

Bucnosok. Ha ocnosi odepoicanux pe3ynbmamie MONCHA 3p0OUMU 6UCHOBOK, W0 OOCTIONCYBANT 3PA3KU eMYNbCIIHUX OCHO8 Kpe-
My Hanexlcamv 00 CMpYKmMypOSaAHUX CUCHeM, MAlomb 00CMAMHIO MUKCOMPONHICMY, o 00yMO8IIoe 000pi cnodcugui (neekicms ma
3PYUHICMb HAHECEHHS) Ma MEeXHON02IYHI ((hacyeanhs) 61acmueoCcmi, CHPOMONCHI pO3PIONCYBAMUCH HA NOBEPXHI WKIPU NPU HAHECEHHI,
000pe Hamawyeamucs ma 30ami 00 excmpysii i3 my6. Kpim mozo, Koncucmenyisi unpobyS8aHux 3pasKie 0CHO8 Kpemy € 3a008LIbHOI0.

Bcemanosneno, wjo 3anpononoganuii 3pazox 0cHo8U Kpemy € mepmo- ma Konoiono cmabinbhum, wjo 3abe3nequms mexmonociumy
AKiCMb JIKApCbKoi popmu nPOmMA2OM yCb020 Mmepminy 30epicanHs.

Knwouosi crosa: nikapcokuii 3acib, 00MopodicenHst, peono2is, MUKCOmpOonHiCmb, 6 SI3KiCmb, mepmo- i KONOIOHa cCmabibHiCmb.
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TECHNOLOGICAL ASPECTS OF CREATING AN EMULSION-BASED CREAM
FOR THE TREATMENT OF FROSTBITE

Topicality. One of the priority areas of modern pharmaceutical science is to expand the range of topical drugs for the treatment of
frostbite, which can correct temperature homeostasis disorders, reduce tissue hypoxia, and provide a direct impact on the factors of local
cold injury pathogenesis. A promising emulsifier for the implementation of an integrated approach to the development of a domestic topical
combination drug for the treatment of local cold injury in the form of an emulsion-based cream is the root therapy emulsifier Cellike, which
supports the barrier function of the skin by creating a framework for nutrition and restructuring of the skin in frostbitten areas.

The purpose of the work. Was to study the structural and mechanical parameters of the researched cream to obtain a stable
preparation with given rheological characteristics and the indicators of pH, viscosity, thermal and colloidal stability.

Materials and methods. The tests of the developed samples of cream bases were carried out according to the methods given in the
State Pharmacopeia of Ukraine I ed., section “Soft medicinal products for local use”, c. 507-511.

All used excipients met the requirements of the relevant regulatory and technical documentation. The reagents used in the physical
and chemical studies were prepared according to the method of the State Pharmacopeia of Ukraine.

Results. At the first stage of emulsion cream development, the range of concentrations of the oil phase and the Cellike emulsifier
was established to create stable samples with satisfactory rheological and consumer characteristics. The results of structural and
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mechanical studies showed that the use of 5% of corneotherapy emulsifier and 14% of cotton seed oil makes it possible to obtain a
stable, practically unchanged structure of the emulsion system with high viscosity. The structure can be justified by the creation of an

ionic layer in it between drops that repel each other electrostatically.
The nature of the rheograms showed that with an increase in the shear rate, a directly proportional dependence of the shear stress
on the strain rate appears. Analysis of the rheograms also indicates that the foundations belong to visco-plastic bodies that have a

certain structure.

Subsequent studies established sufficient thixotropy of cream samples based on a content of 5% emulsifier and 14% oil phase, they
are able to thin out when applied to the skin, spread well and are capable of extrusion from tubes. The consistency of the cream is
satisfactory, as the rheological parameters are completely matched in the region of optimum rheology for hydrophilic systems.

Conclusions. Based on the obtained results, it can be concluded that the studied samples of emulsion cream bases belong to
structured systems, have sufficient thixotropy, which determines good consumer (ease and convenience of application) and technological
(packaging) properties, able to thin out on the surface of the skin during application, and spread well and capable of extrusion from
tubes. In addition, the consistency of the tested samples of the cream bases is satisfactory.

It was established that the proposed sample of the cream base is thermally and colloidally stable, which will ensure the technological

quality of the dosage form through the storage time.

Key words: medicinal product, frostbite, rheology, thixotropy, viscosity, thermal and colloidal stability.

Beryn. AkryanabHicTs. JIikyBaHHS X0J10JJ0BOT TpaB-
MU JI0 TETEPIIIHBOTO Yacy 3aJIHIIAE€THCS HEBUPIIIEHOIO
MPOOJIEMOI0 OXOPOHHU 3JI0POB’S. Y CTPYKTypi TpaBM
MHPHOIO 4acy XOJIOJIOBi ypaK€HHsS MOXKYTh CKiIaja-
Td BiJ 1% B 30HaxX 3 momipHuUM KiiMartoM a0 10—-15%
y miBHiyHuX perioHax (Pomrin, 2006; Heil, 2016). Ha-
BiTh B YKpaiHi, [0 HE BUPI3HAETHCS CYBOPHUMH KiliMa-
TUYHUMHU yMOBaMH, B3UMKy 2006—2007 pp. mpu pi3kii
3MiHI TIOTOJHUX YMOB Oys0 3apeectpoBano 11246 mo-
CTPaXIAIHNX OCi0 i3 TimoTepMielo Ta 0OMOPOXKEHHSIMH,
3 akux 999 oci6 momepnu. [IpoTsirom 3uMoBOTO Te-
piomy 20102011 pp. B Hamriil kpaini Mopo3u 3abpaiu
xuttst 408 mroneit, npotsirom 3umu 2011-2012 pp. —
200 mromeitr, a 2016-2017 pp. — Oinbme 40 nroneit
(Pomrin, 2006; 2012). ComiansHa 3HAYYIIICTh HACIIIKIB
XOJIOZIOBOT TPAaBMH II0B’S3aHa 13 CKJIQHICTIO JIIKYBaHHS
Ta TPUBAIICTIO BTPATH MPAIE3IaTHOCTI MPH BHCOKOMY
CTyneHi iHBamigu3anii norepmiux — 20-48% mpu ypa-
KEHHSIX cepenHboro crymens i 70-94% 3a mmbokux
ypaxkeHb (AHApees, 2016).

B yMoBax npoTuCTOsIHHS YKpaiHU ITUPOKOMACIITa0-
Hill arpecii pociiicekoi denepauii 3 24 mororo 2022 p.,
IO CYIPOBOKYETHCS HE JIUIIE 3aIEeKINMU OOHOBUMH
JiSIMU Ha JTiHI{ 3ITKHEHHS, a # MACOBaHUMH PAKETHUMHU
aTakaMy KpaiHU-TEpPOpUCTa Ha 00’€KTH E€HEepreTUYHOl
1H(PACTPYKTYpH, OCOOIMBO Y 3UMOBUH TeEpiof, Kilb-
KiCTh MOCTPaXIAINX 3 XOJOZOBIMH YPAKEHHIMH CEpesT
LMBIJIBHOTO HACEJICHHS MOXKE 3HaYHO 3POCTATH.

IcTopuyHa peTpOCHEeKTHBA 3aCBiYy€ iCTOTHI TPYI-
HOIII 3aCTOCYBaHHS BilicbkOBHX (hOpMyBaHb Ha MOJI
0010, OOYMOBIICHI TilIOTEPMi€l0 Ta OOMOPOKCHHIMHU
(Bapyupkuii, 2018). Ilig vac Ilepmoi ta [pyroi cBi-
TOBHX BiliH MOHaJ | MIJIH BIHCBKOBOCIYXOOBIIIB apMii
CILIA notpebyBanu JIiKyBaHHS 0OMOPOXKEHHS KiHI[IBOK,
3arajIbHOTO IEePEOXOIOIKEHHS Ta CHHIPOMY «TpaHIIEH-
Hoi cromm» (Hall, 2010). ¥ cyuacHux 30poiHHX KOH-
¢IikTax 4acTtoTa ypaXeHb XOJOIOM CTaHOBHUTH 1-2%,
3a manumu 3apyuskoro S.JI., bimoro B.fl., mpote mpu
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eBaKyallii 32 HeCTIPHUATIMBHUX MOTOJHUX YMOB KUIBKICTh
CaHITapHUX BTPaT MOXKE 3HAYHO 301IbIIYBaTUCH BHACTI-
JIOK TIOTipIICHHS CTaHy MOPaHEHHX Yepe3 3arajbHe 0XO0-
JIOKEHHSI, 0COOJIMBO y BHIIAIKy MACHBHUX KPOBOBTPAT
(Ocwomto, 2017; 3apyupkuii, 2018).

BuienaBenene MOBOAMTH AaKTYyalbHICTh MOAAIb-
IIOTO YAOCKOHAJICHHS JIIKyBaHHS MiCIIEBHX XOJIOIOBUX
ypaxeHb SIK 715 BINCHKOBO1, TaK 1 HMBIIBHOT MEAMIIMHU.
BupinreHHs: JaHOTO 3aBIaHHS HEMOXIIMBE 0€3 PO3IIH-
PEHHSI aCOPTHMEHTY €(PEeKTHBHUX JIKapChKHX 3ac0o0iB
(JI3) ans sikyBaHHS 0OMOPOXKEHB, SKi 3[IaTHI KOPUTYBa-
TH TIOPYIIEHHSI TEMIIEPaTypHOrO TOMEOoCcTasy Ta 3MEH-
IIyBATH SIBUIIAa TKAHWHHO] T1MIOKCi1, BAKOPHCTOBYIOUH HE
JIHIIe 3aCO0M CHCTEMHOTO BILUIHBY, a i JIiKapchKi popmu
TOIMIYHOI Jii — Ma3i, KpeMH, Teli Ta iHImi M’sKi JiKap-
cbKi 3aco0u (MJI3) 11 30BHIIIHBOTO 3aCTOCYBaHHS, 110
3a0e3MeuyroTh peaizallito 0e3MocepeHbOTO BILIMBY Ha
(hakTOpH MaTOreHe3y JIOKAJIBHOTO XOJIOAOBOTO YPaKeH-
Hs (Auapees, 2016; bongapes, 2016).

Bubip ckmany JI3, Buny nikapceskoi ¢popmu (JID) ta
TEXHOJIOTIYHUX METOJIB MPOBOIUTHCS Ha eTarmi (hapma-
LEBTHYHOI PO3pOOKH, JIe 1 3aKJIaAal0ThCs OCHOBH SIKO-
cti, edexkruBHOCTI Ta Oesmeku JI3 (Skomnea, 2013;
DY, 2015; KobepHnik, 2021). OCHOBHUMH yMOBaMH Aii
TomyHuX JI3 € BUBUIbHEHHS aKTHBHHUX (hapmarieBTHy-
HUX iHTpeieHTiB 3 JID i npoHUKHEHHS Kpi3b Oioaoriv-
HI MeMOpaHu 10 ocepenky ypaxenss (bimoyc, 2010;
Bopuctok, 2020). BupimanbHe 3Ha4eHHS TpU IOMY
MaroTh (GapmareBTUIHI (hakTopu: (Gi3UdHI BIACTUBOCTI
AaKTUBHUX Ta JOMOMDKHUX PEYOBUH (CTYIiHb TUCTIEPC-
HOCTI, MOJiMOp}i3M, PO3UHHHICTh, B’SI3KICTh Ta 1HIII),
IpUpoa Ta KiNbKOCTI OCHOBH-HOCIS 1 TOTIOMIXHUX pe-
YOBHH, IO BXOAATH a0 ckiamy JI3, Bun JID i TexHOMO-
riuHi onepauii, 3ailicHeHi npu ii BuroroBneHHi (binoyc,
2010; I'manyx, 2016; bopuctok, 2020). OcHoBU-HOCIT
€ BaXJIMBUMU CKlIanoBuMu MJI3, OCKiNbKH CTAaHOBIISTH
90% 1 OlnbIe Bin 3araabHOI MacH Ta BILIMBAIOTH Ha
AKTUBHICTh AKTUBHHUX (hapMalleBTUYHUX IHIPEIi€HTIB
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it peonoriuni Bnactusocti JI® (binoyc, 2010; Imanyx,
2016; bopwucrok, 2020; Kobepnik, 2021).

Bumesasnauene cTano miArpyHTSIM BUOOPY HampsiM-
KiB Ta 3aBJIaHb HAYKOBHX JOCIHIIPKCHb — KOMILUIEKCHOTO
HiIXOMy 0 PO3pOoOKM BITUYU3HSIHOTO KOMOIHOBaHOTO
JI3 wmicueBoi nii ass JiKyBaHHS MICIIEBOTO XOJIOJOBOTO
ypaXeHHsI — KpeMy Ha eMYNbCIiHIN OCHOBI 3 BMICTOM
POCIHMHHOI OJii, KOPHEOTEPAIeBTHYHOTO EMyJIbraropa
Cellike, sixmii miaTpuMye 6ap’epHy (QyHKIIO MKipH, Ta
TiIpornary 3 JIiKapCchKOi POCIMHHOT CHPOBUHH JTFOOUCTKY.

Kpemu BiTHOCSATBCSI 1O CTPYKTYPOBAHUX JUCIIEPC-
HUX CHCTEM, SIKi XapaKTepH3YIOThCS PSIIOM IIapaMeTpiB
(MIaCTUYHICTIO, €MaCTUYHICTIO, CTPYKTYPHOIO B’S3Ki-
CTIO, THKCOTPOITHICTIO) PEOJIOTii, sIKi aKTUBHO BILJIHBA-
I0Th HA JIIKyBaJbHI i CIIOKHBYI BIACTUBOCTI JIIKAPCHKUX
npenaparis (bopucrok, 2020).

KpeMoBi ocHOBH — CKJTa/iHI CTPYKTYypOBaHi CHCTEMH,
SIKI BBRYKAIOTHCSA HEHBIOTOHIBCHBKUMHM piauHaMu. ToOTO
X B’SA3KICTB MPH 33aHIN TeMIeparypi Ta TUCKY HE 3aJu-
MIAE€THCS TOCTIHHOKO 1 3AJIEXKHUTh BiJl IIBUIKOCTI Aedop-
Marii, ToMy 3aJIe)KHICTh HAIIPyTd 3CYBY BiJ IIBUAKOCTI
3cyBy Mae HemiHiiHui xapaktep ([Tepues, 2016; Chan,
2017; Tarasenko, 2020). Y 3B’A3Ky 3 IIUM OIIiHKa Peo-
JIOTIYHUX XapaKTEPUCTHK € BaXKIMBHM 1 HEBiJ €MHUM
(hparMeHTOM JOCIi/PKEHb IO CTBOPEHHIO M’sKkux JID
(MJI®) mns nepmarosoriunoi npakTuku (Mastropietro,
2013; Isaas, 2015; 1aBtsn, 2019).

CTpyKTypHO-MeXaHiYHI XapaKTePUCTHKH YHHSTH 10~
MITHHUI BIIMB HA TIPOLICCH BUBIJIbHEHHS 1 BCMOKTYBaHHS
JIKApChKUX pedoBHH 13 MJID, a Takox Ha iX CHOXKHBYI
BJIACTUBOCTI: HAMA3yBaHiCTh, Q/IT€3i10, 31aTHICTh BUIAB-
moBatucs 3 TyO (Tarasenko, 2017; Zhamaly, 2018).

3py4HIcTh 1 JIerKicTh HaHeceHHa MJID Ha TkaHUHH
ACOIIIOETHCS Y MAIliEHTa 3 TUMM 3YCHJUISIMH, SIKi BiH
JIOKIIaZa€e JUIs PO3MOAUTY Ha MOBEPXHI INKIpH MEBHOL
KibkocTi Masi. Leit mpoliec € aHATOTTYHUM TOMY, SIKHIA
BiIOyBa€eThCS MiJ Yac 3pYIICHHS B’S3KO-IUNTACTHIHOTO
Marepialy B POTAIlIHHOMY BICKO3MMETpi, a 3yCHILIA,
[I0 BUTPAYA€ETHCS MAIlIEHTOM € HE IO iHIIE, K Hampy-
ra 3pyIICHHs, SKa XapaKTepPH3ye OMIPHICTh MaTepiamy
3CYBHHUM Jie(pOopMallisiM TPH TMEBHIN MIBUIKOCTI Ta MOXE
OyTH BUMIpsiHA IHCTpyMeHTanbHO (Mastropietro, 2013;
Isaas, 2015).

MilHiCTh BHYTPIIIIHBOI CTPYKTYPH 3aJISKUTh BiJl IPH-
POAH 1 CTIiBBIZIHOIIICHHS CKJIaJOBUX OCHOBH Ta OLIIHIOETh-
Cs 32 TOKa3HUKaMH peoltorii. OCHOBHUMH 3 HUX € TPaHIY-
Ha HarpyTa 3CyBY 1 THKCOTPOIHICTD, SIKi XapaKTepU3yIOTh
CTaH CHCTEMH B CTAaTHYHHX YMOBaX, a TAKOXK IUIACTHYHA
B’SI3KICTh, 0 XapakTEpU3ye CTaH CUCTEMU B JUHAMIY-
HUX yMoBax. Hampyra 3cyBy — omip Tijia Ail JOTHYHOTO
Jonatky cwid. Hampyra € Miporo iHTEHCHBHOCTI OHOpY
BHYTPIIIHIX CHJI MPY)KHOCTI. Mexa Harpyrd 3CyBy Xa-
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paKkTepusy€e MOXKIMBICTh OCHOB 1 KPEMIB YUHHUTH JICSKUIA
OIip MpY HaMa3yBaHHI, 37aTHICTh BUIABIIOBATHCSA 3 TYO
1 703aTopiB MpOMHCIOBOro obnmagHaHHs (Mastropietro,
2013; Sheskey, 2017; Zhamaly, 2018).

Jnsa cranmaptuzaliii TEXHOJIOTIi BUTOTOBIICHHS Kpe-
My Ta YMOB 30€peeHHs HeOOXiJHO 3HATH BILTUB TEMIIE-
paTypu Ha peoJIoTiuHi mapaMeTpH (ITaCTHIHICTb, eac-
TUYHICTB, CTPYKTYPHY B’SI3KiCTh, THKCOTPOIHICTH, THII
teuii) JI3 (ACTY, 2008).

Sk permamenToBaHo B JlepkaBHiii ®apmakomnei
VYxpaiau (DY), yci MJI3 noBHHHI MaTH KOHCHCTEHTHI
BJIACTUBOCTI Ta 3aBXIW MOCTIHHI pEoJIOTiuHI mapame-
TPH, OCKUIBKM BOHH BiZOOPaXKaroTh SIK JIKyBaJIbHi, TaK
1 CIIOXKMBYI XapakTepucTuku rotosoro JI3 (DY, 2001;
2015). ®dapMakoTeXHOJOTIUHI JOCTiHKSHHS, 30KpeMa
BUBUCHHS CTPYKTYPHO-MEXaHIYHHUX ITapaMeTpiB, CIyTY-
I0Th OIIHKOIO sIKOCTi JI3 Ha erami cTBOpEeHHS, BUPOOHH-
1TBa, 30epiraHHs Ta 3aCTOCYBaHHS.

JlocmikeHHS PEOJIOTIYHUX XapaKTePUCTUK KpeMmy
Ma€ SK TEOPETUYHHUH, TaK i MPAaKTUYHUHA 1HTEpec, Ta
€ HeOOXiAHUMHM Il BUOOPY ONTHMAJIBHUX YMOB (TeM-
mepaTypy Ta IIBUAKOCTI MEPEMIITyBaHHS) IPUTOTyBaH-
HS1, TPAHCTIOPTYBAHHS Ta (acyBaHHs KpeMy.

Mera pociigxeHHsi. BuBUEHHS CTPYKTypHO-Me-
XaHIYHUX [apaMeTpiB AOCIIIKYBAaHOTO Kpemy JUIs
olep>KaHHA CTaOLTBHOTO MpenapaTy 3 3alaHHMHU PEOIIo-
TYHUMH XapaKTepUCTUKaMHM, a TaKoX IOKa3HHWKiB pH,
B’SA3KOCTI, TEPMO- Ta KOJIOiTHOI CTa0IIbHOCTI.

[Ipencrapnenwuii ¢pparMeHT NPOBEACHUX JOCTiIKSHD
HaIpaBJICHUI Ha CTBOPECHHS nepcreKTHBHUX JID s mmi-
KyBaHHS 0OMOPO)XKEHb HAa OCHOBI KOPHEOTEPANEeBTHIHO-
ro emysbraropa Cellike. O3HaueHuii emyabratop haxis-
I1i HA3UBAIOTH «JIPYTOIO IIKiPOIO)» 3aBSKH YHIKATEHOMY
CKJIaJTy, TOJEPAHTHOMY CKJIaIy HIKIpH, IO MiATPUMYE ii
Oap’epny ¢ynkuito (Korotky N., 2019).

Marepianu Ta MeToaH AOCHiTKeHHsI. Po3poOka
cTparerii CTBOPCHHS KpeMy Ha EMYNbCiiiHIH OCHOBI
o0yMOBHMIIa HEOOXiTHICTH MPOBEACHHS KOMIUICKCHUX
(hapMako-TEeXHONOTIYHUX JOCTIKEHb IJIS OfCp KaHHS
crabinpHOTO JI3, 3 MOmIAAy HOro peosyioTiuHUX XapaKTe-
PUCTHK.

IIpu mpoBeneHHI EKCIIepUMEHTANBFHUX OCTiIKCHB
ABTOPAMH BUKOPHUCTAHI JJOMIOMIXKHI PEYOBHHH — €MYJIbTa-
top Cellike (Loba Chemie Pvt. Ltd., Mumbeai, India), omist
HaciHHA 0aBOBHM pa¢iHOBaHA Ta TiApoNaT JOOUCTKY
(Sigma-aldrich, Germany) (Kadajji, 2011; Farooq, 2014).

CmpyxkmypHo-mexauiuni (peonoeiuni) enracmueocmi
KPEMOBOI OCHOBH 1 MOJEIBHHUX 3pa3KiB KpeMy BHBYAIN
3a 3araJbHONPUHHATHUMH MCETOIMKAMH, IIPHU TeMIlepa-
Typax Bix 25°C (MakcHMajbHa TeMmreparypa 30epiraH-
Hs JI3) no 60°C (Temmeparypa, IpH SIKii KOMITO3HIIis
3HAXOAWTHCA y IIABKOMY CTaHi) 32 JTOTIOMOTOI0 POTAaIli-
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iHOTO Bicko3umetpa «Peorect-2» (HimeuunHa) 3 Koak-
claJJbHUMU HHJIiHApamMu. Ha OCHOBI OTpUMaHHMX JaHUX
OymyBaJy KpHBIi 3aJIS)KHOCTI HAPYTH 3CyBY (T) Bix rpa-
AieHTa IMBUAKOCTI 3¢yBy (D).

Bumipn npoBoguan B MIMPOKOMY Aianas3oHi TeMmIe-
paryp, 1o (GiKCyBaJIMCh JIAOOPATOPHUM TEPMOMETPOM
3 inoto nofinku 0,2°C. TepmocTaryBaHHS 3pa3KiB 3/1iH-
CHIOBAJIM 3a JOMOMOror ynbsrparepmoctary TC-16A
(Y, 2001; daprsH, 2019).

Hapaxxky kpemy 6mu3bko 30,0 T BMIIIyBaJId B EMHICTh
30BHIIIHBOTO HEPYXOMOTO IIMITiH/pA. 3a JOMOMOTOI0 Tep-
MOCTaTy BCTAHOBIIIOBAJIM HEOOXiTHY TeMIIeparypy Ho-
CITi/Ty, MICJIS I[HOTO 3MYLITYBaJIH 00EpTaTHCS BHYTPIIIHIN
HWTIHAP 1 BEIMYMHY MOMEHTY BiJpaxOBYBaJH 3a BiIXH-
JICHHSIM 1HIHKATOpa MPUIIALY, TOKA3HHKH SKOTO POIIOpP-
iliHI Hanpy3i 3cyBy. [1py KOXKHI# IBUAKOCTI AedopMartii
(ikcyBaM MOKA3HUKHU BiCKO3UMeETpa. JI0THKOBY Hampyry
3CyBY OOUHUCITIOBAIH 32 (HOPMYJIOKO 1:

7=z - 0, JIe
7 — IOTHUKOBA Harpyra 3cyBy, 10 ! Ia;
z — KOHCTaHTa muiinapa, 10 ! Ia;
0. — TIOKa3aHHS 1HIUKATOPHOTO MPHJIaLTy.

KoHcranTa mutiHpa 3a3HavyeHa B MacropTi mpuiia-
ny. EpextuBHy B’S3KICTH pO3paxOBYBalld, BUKOPUCTO-
BYIOUH OTPUMaHI BEIUYMUHH JOTHKOBOI HAIIPYTH 3CYBY,
3a hopmyoro 2

(M

T
n=p e 2
n — ehekTrBHA B’sI3KiCTh, [1a/c;
7 — IOTHKOBA Harpyra 3cyBy, 10 ' I1a;
D — mBuaKicT 3CyBY, ¢ .

[Ipunan no3Bosse BUMIPIOBATH JOTHKOBY HAIPYTyY
3cyBy B iHTepBaii 1,6 — 3,0 - 103, mBHAKOCTI 3CyBY Bix
0,2 1o 1310 ¢ .

OnHiero 13 BuMor 10 MJI3 € TepMo- Ta KoJoiHa cTa-
OiTpHICTH NpH 30epiraHHi, MO 0COONINBO BAXKIUBO IS
EeMYIBCIHHUX CHCTEM.

Busnauenns mepmoxonoionoi cmabinbHocmi OCHOB
KpeMmy MPOBOAWIIH 3TiNHO 3 MeToaukoro HamioHanbHO-
ro cranaapry Ykpaiau «Kpemu kocMmeTudHi. 3arajibHi
texHiyHi ymoBu: JICTY 4765:2007» (ACTY, 2008). Ko-
pucTyBanucsi naboparopHoio neHrpudyroro MPW-210
¢ipmu «Mechanika precyzyjnay» (Ilombina) 3 Habopom
npoOipoK, PTYTHUM TEPMOMETPOM 3 iHTEPBAJIOM BHMi-
proBanux Temmeparyp Bia 0 go 100°C, miHa momiaKa —
1°C, cekyHAOMIpOM i BOASIHOIO OaHEero.

Cramoro BBaXKaJW CUCTEMY, sIKa MPH HEHTPUDYTY-
BaHHI ynpoxoBx 5 xB mpu mBuakocti 6 000 06/xB He
PO3IIapOBYBANACH.

IIpn narpiBanni 10,0 xpemy y nmoOpe 3akpuTiit
mpoGipii y Tepmocrari npu 37£1°C mpotsarom A00u
(24 ronm) BimmapyBaHHS HE IMOBHHHI CIIOCTEpiraTHcs
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(BiICYTHICTh KOArymsiii, YIIUJIbHEHHS, ITOMYTHiHHS,
pospimxenns). [Ipu 3aMopokyBaHHI HaBaXKH KpeMy
(remro) B mpoOipri 10 — 20°C i HacTyMHOMY HOCTYIIOBO-
My BiJITaBaHHI NPY KIMHATHIHA TeMIepaTypi TaKoX Bif-
IIapyBaHHS MAlOTh OyTH BiJICYyTHIMH.

CraOiLIpHICTh BU3HAYAIH Bi3yaslbHO. 3pa3Ku BBaka-
JM CTaOUTBHUM, SIKIIO Ticis IEHTPUQYTyBaHHS B MPO-
Oipkax He crocTepiraiym posmapyBaHHs. SKmo xoda 0
B OJIHI{ 3 IPOOIPOK CHOCTEpPIraiy po3IapyBaHHs 3pa3-
Ka ab0 BUALICHHS OCaly, aHaJi3 MPOBOAWIHA IOBTOPHO
3 HOBHMH IOPIISIMU. SIKIO IpH MOBTOPHOMY TECTi BH-
SIBJSUTH X04a O ofHy HpoOipKy 3 po3IIapyBaHHIM, 3pa-
30K BBa)XKaJlM HECTAOIbHUM.

Busnauenns pH. Piens pH nocnimkyBaHUX 3pa3KiB
OCHOB KpeMy BH3Ha4ajd MOTEHIIOMETPUYHO 3a JOMO-
Moroto ioHomepy EB-74 yHiBepcanbHHI 32 METOIUKOIO
JADY (DY, 2015).

JlocmipkeHHsI TPOBOJMIIN Ha 11’ ATH cepisiX (1Mo M’ ATh
3pa3KiB y KoxHii). CtaTucTH4Hy 0OpOOKY OTpHUMAaHUX
pe3yIBTaTiB MPOBOIMIIM 32 IOTIOMOTOIO MakeTa Statistica
6.0 (StatSoft Inc., USA). /lani B TaOnuisx HaBEACHO
y Bunani x+SE, ne X — cepenHe 3HaYCHHS MTOKAa3HUKA,
SE — crangapraa moxubka. Pe3ynbrati BBaXKamuch cra-
THCTUYHO JocToBipHUMH TpH P < 0,05 (JIDY, 2001).

PesyabraTn gociigxeHHs Ta ix 00ropopeHHs

OnHi€I0 3 TEPCHEKTUBHUX TPYN CYYaCHUX EMYJIb-
raTopiB € HAMIBCHHTCTWYHI NMPOIAYKTH, SIKIi OTPUMYIOTh
IUIXOM TlepepoOku pociuHHuX oimiil. Lli emymsraropu
MOEHYIOTh Y CBOEMY CKJIAJi HaTypaslbHI KOMIIOHEHTH
POCIMHHHUX OJNid Ta Pi3HOMaHITHI MOHO- 1 KOMIUICKCHI
noBepxHeBo akTuBHI pedoBuHm (Farooq, 2014; Chan,
2017; Sheskey, 2017). AcOpTUMEHT TaKHX eMYIbraTopiB
nocuth mupokuid: Olivem 1000 — PEG-7 Olivate; rite-
pma creapar murpar; Montanov L; Emulpharma AGC,
Emynerarop Cellike; Emulgade SE-PF, Plantaquat NC,
Haryp Mymec. OcoOnuBy yBary ciifi NpUIUTATH KOPHE-
oreparnesTiyHOMy emyneraropy Cellike, sixmii, okpim
BHCOKHX €MYJIBIYIOUMX BJIACTUBOCTEH, € JIIMIAHUM Oi0-
METPHUKOM 1 Ma€ HH3KY MEpeBar Ta JOMATKOBHX BIIACTH-
BOCTEH: 3BOJIOKYBAIBHUX, PpEIApaTUBHUX, 3aXUCHUX,
KOMIICHCAaTOPHUX, )KUBUIBHUX. 3aBASKHU JIAMEISIpHiNA ab0
iactTuHyacTii Oymosi, Cellike B3aemomie i3 Jimimamu
BEPXHBOTO MIAPy MIKIPH, IO A€ MOMXIIUBICTh AaKTHBHUM
pPECUOBHHAM TPOHHUKATH IO POTOBOTO MIApY, YITUILFOYUCH
JI0 HBOTO, THM CaMHM CTBOPIOBATH KapKacC JIJIsl JKUBJICHHSI
Ta PECTPYKTypH3allii MIKIpH Ha OOMOPOXKEHUX JIITHKAX.
Emynbcist yTBOPIO€ 3aXHCHY IDTIBKY B €MiJepMIci, 1o 3a-
no6irae Buxomy Bojioru (Korotky N., 2019).

Ha nepmomy etamni po3poOKu eMysbCifHOTO Kpemy
BCTAHOBJTFOBAJIM J1ialla30H KOHIEHTPAIIH ONHHOI (ha3u
ta Cellike nnst cTBOpeHHs cTaOUIBHUX 3pa3KiB, IO Ma-
I0Th 33JIOBIJIbHI PEOJIOTIUHI Ta CIHOXHBUI XapaKTepH-
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cTuku. l'oTyBanmu 3pas3ku, B skux emyinsrarop Cellike
YBOJIWIIM B Jliania30Hi KOHIEHTpaii Bia 4 1o 8% (3rina-
HO 31 cnenudikamifHUMU XapaKTePUCTHKAMH BHPOO-
HHKa), BHKOPHCTOBYIOUM MiHIMaJIbHY KOHIICHTPAIIIIO
omii 10-15%. BpaxoByroun npoOiemMaTuky, B SKOCTI
oJiiHOT (a3m 3acTocyBaju padiHOBaHY OJIil0 HACIH-
Hs1 0aBOBHH, SK HaWOiNbII JOCTYINHY, SKa BiTHOBIIOE
TIAPOJIMIIHY MaHTIIO IIKIpH, )KHUBUTh Ta 3BOJOXKYE il
(CaBuenko, 2015; Korotky N., 2019). Sk Bonny dasy
BHKOPUCTOBYBQJIH TipONAT JIOOUCTKY, SIKAH B CBOIO
4epry JO0MaTKOBO MAa€ 3BOJOKYBAJIbHI Ta IOM’SIKIIY-
BaJIbHI BJIACTHBOCTI.

ExcriepuMeHTanbHi 3pa3ku rOTYBaIH 3a TAKOK TEX-
HOJIOTI€r0: BiBaXKeHY Oir0 HaciHHs OaBoBHHM 1 Cellike
(3rigHO 3 penenTypor0) HarpiBalu Ha BOASHIN OaHi 10
temneparypu 80 °C (Temreparypy BUMipIOBaIH TEPMO-
MmeTpoM). [TapanensHo migirpisaamu Bomy 10 TeMIIEpaTy-
pu 80 °C. TloTim 10 OMiiHOT (ha3u MOCTYITOBO JOAABAIH
BOJIy ¥ €MyJIbTyBaJIH 32 JOTIOMOTOIO JIAOOPATOPHOTO T0-
morenizaropa (MaruiT ®CX-2A) (1 000 06/xB) 10 oTpH-
MaHHS 0HOPiaHOT MacH motsiroM 10 xB. Ilicns moBHOTO
OXOJIOIKEHHSI 1 CTPYKTYpYBaHHS CHUCTEMH IPOBOAMIIH
JOCIiPKEHHST OTpUMaHuX 3paskiB. CKiiaj MOJENbHUX
3pa3KiB HaBeCHO B TaO. 1.

Jns nocmipkeHHS 3pa3KiB BUKOPHUCTOBYBAIH Me-
ToAMKH, HaBeaeHi y JIOV 2.0, T. 3, posain «M’ski -
KapchbKi 3aco0u Ui MiclieBoro 3actocyBaHHs» (DY,
2015), n10ogaTkOBO KOPHCTYBAIHCh OKPEMHUMH METOIH-
kamu, HaBepeHnMHu B JICTY 4765:2007 «Kpemu xocme-
TUYHI. 3aranbHi TexHiuHi ymoBm» (JICTY, 2008).

Pesynprati mocnmimpkeHs (Hi3MKO-XiMIYHUX, PeoIto-
TIYHUX 1 CEHCOPHHX BIIACTHBOCTEH 3pa3KiB HaBEACHO
B TaOm. 2.

Pesynwrati mocnikeHHs (GapMaKo-TEXHOJOTIYHUX
BIIACTMBOCTEH 3pa3KiB eMyJIbCIHHHUX OCHOB MOKa3alH
JesiKi po301KHOCTI CEHCOPHUX BIACTHBOCTEH, TOKA3HU-
kiB pH Ta B’sI3K0CTI.

VYci mocnigpkyBaHi 3pa3Kd Kpemy Majli KpeMoIlo-
NiOHY KOHCHCTEHII 10, ane 3pa3ku Ne 3 Ta Ne 6 moraHo
PO3MOIIISUIACS HA MIKipi Ta MOTaHO BCMOKTYBAJIHUCS.
VYci 3pa3ku kpemy Oynu cTabimbHUMH 0e3 po3miapy-
BaHb Ta BIIOKpPEMJICHHS ONiiHOT (a3u. BiamidyeHo,
IO MiJBUINEHHS BMICTY ONiHOI ¢a3u i KopHeoTe-
PANeBTHYHOTO €MYJbraropa CHpHSE MiJBUIICHHIO

peoJIOTIYHNX TapaMeTpiB eMynabciiHOI cuctemu. 3a
OTpUMAHUMH pe3ylIbTaTaMU IOCIIIKEHHS CTPYKTYp-
HO-MEXaHIYHUX BJIACTUBOCTEH EMyNbCIHHHX 3pa3kiB
Oymo moOymoBaHO peoTrpaMH 3aJIeKHOCTI HaIpyTH
3cyBy (7, [1a) Bix mBuakocTi 3cyBy (Dr) 3a Temmepa-
typu 20°C (puc. 1, 2).

HaBeneni peorpamMm 1 JOCHIDKEHHS CTPYKTYp-
HO-MEXaHIYHUX BJIACTHBOCTEH PO3POOICHUX MOICIh-
HUX CKJIAJiB IMOKa3ylTh HEHBIOTOHIBCHKUK THN Teuii
Ta 37aTHICTh JO BIJHOBJICHHS YCiX 3paskiB (/laBTsH,
2019). Sk BuAHO 3 pHUC. 2, B’I3KICTh MOJCIBHUX 3pa3KiB
MOCTYIIOBO BiTHOBIIOETHCS MPU 3HIDKCHHI IIBUAKOCTI
3CYBY, II0 TapaHTY€ THUKCOTPOIIHI Ta TUIACTHYHO-B’SA3Ki
BIIACTHBOCTI 3pa3KiB. BapTo 3ayBakuTH, IO MpU 3MEH-
IIEHHI MIBUKOCTI 3CYBY Yac BiJHOBJICHHS CTPYKTYPHHUX
BJIACTUBOCTEH y NEAKHX 3Pa3KiB JCMIO MOBLIBHIIIHHA
(Ne 3 ta Ne 6) y mopiBHSHHI 3 iHIIUMH. Y TBOPEHHS YCiX
MEeTeNb TiCTEPE3UCy TAaKOK MOXKE CBITUUTH TPO 33/0-
BIJIBHY THUKCOTPOIHICTH 3pa3KiB, MpU I[OMY CIiJ 3a-
3Ha4YUTH, 10 3pa3ku Ne 1 ta Ne 5 mokazanu Haiikpaury
MEXaHIYHy CTaOiNbHICTh Y MOPIBHSIHHI 3 1HIIMMH 3pa3-
KaMH.

PesyneraTtu, npeacrasieHi Ha puc. 2, CBiTYHTS, IO
BUKOPUCTAHHS 5% KOPHEOTEePareBTUIHOTO eMYJIbraTopa
Ta 14% onii 1ae 3MOry OTpUMarTu cTabigbHY, IPAKTUIHO
HE3MIHHY CTPYKTYPY €MYIBCIHHOI CHCTEMH 3 BHCOKOIO
B’SI3KICTIO, SIKY MOXKHA OOTPYHTYBATH CTBOPEHHSM Y Hil
IOHHOTO APy MK KpAaIUISIMH, IO €JIEKTPOCTATHIHO
BiJIIITOBXYIOTBCSl OJHA BiJl OJHOI. Y pe3ylbTari 1bo-
TO YTBOPIOETBCS CHCTEMA, SIKa IMEPEpO3MOALIIE EHEp-
Ti0 MDX TPYXHUMH Ta B’SI3KUMH CKJIaJOBUMH Y B’SI3-
KO-TIPY’)KHOMY CEPEIOBHIIII.

OTpumaHi JaHi JO3BOJSIOTH NPOTHO3YBATH 3pyd-
HICTB IIJT YaC BUKOPUCTAHHsI, a cCaMe HAHSCCHHS Ta PiB-
HOMIPHICTh PO3MOAUTY HA IIKipi, IO MOXE CBIIYUTH
PO 3a0BIJIbHI CIIOXKHMBYI BIACTHBOCTI.

TakuM 4HMHOM, Ha OCHOBI OJEP)KAaHHX PE3yNbTATIB
MOYKHa 3pOOHMTH BHCHOBOK, IO JOCHIKYBaHI 3pa3Ku
KpeMy MaroTh JOCTaTHIO THKCOTPOIHICTb, II€ O3HA4Yae
10 BOHH 3/1aTHI pO3P1KYBaTHCS MTPH HAHECCHI Ha IIIKi-
Py, J00pe HamalyBaTucs i 3[aTHi 0 eKCTPy3ii 3 TyO,
KpiM TOT0, KOHCUCTEHIIis KpeMY € 3aI0BIJIbHOI0, OCKib-
KA peomapaMeTpH IOBHICTIO YKJIaJalOThcs B 00IacTh
ONTUMYMY PEOJIOTIT T T1APODITEHUX CHCTEM.

Tabmung 1
CKJ’la).I CKCIIEPUMEHTAJTBbHUX 3pa3KiB MOJ€EeJIbHHUX OCHOB
Inrpeient MacoBa yacTka iHrpenienris, % / 3pa3ox

Ne 1 No 2 Ne 3 Ne 4 Ne 5 Ne 6
Ouist HaciHHsI OaBOBHH padiHOBaHA 11,0 11,0 11,0 14,0 14,0 14,0
Emynerarop Cellike 4,0 5,0 8,0 4,0 5,0 8,0

Tigponar moductky 10 100,0
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Tabmuig 2
BaacTuBoCTI eKCIepUMEHTATBHUX 3Pa3KiB MoIeIbHUX OCHOB, X£SE, P < 0,05
3pa3ok
I
OKA3HUKHU 1 3 3 y 5 5
Kpemormno [{inbHa KOHCHC LlimsHa
pi6Ha Onuopinsa TeHwis, erko | KpemomoxiOHa kpemononiGHa
A . KpeMmononioHa o, P e KpemononiObna | koHCHCTEHIIA,
KOHCHCTCHINA, KOHCHCTEHIIis HAHOCHTRCA, KOHCHCTCHII1A, KOHCHC TEHIIis MOraHO HaHO
30BHIIIHIA BUITISAL JICTHO nobpe FapHo JIeTKo J00pe po3MmoAi | CHThCS, TOTaHO
PO3MOMIIAETRCA | ‘0 o | POSTIOMUIETECS | POSTOAIISIETRCS | o P posiozi
Ha IIKIp1, He LIKipY, IBHIKO Ha IWKIp!, Ta BCMOKTY BCMOKTY€ThCSI JISIETHCS
3ajuIace 6ij10ro BOMORTVETLCS MOBLILHO €ThCS Ta
cijy y BCMOKTY€TBCS BCMOKTYCTBCS
TepmocTabinbHICTh CrabinbH. CralinbH. CralinbH. CrabinbH. CralinbH. CralinbH.
Konoinna crabineHIiCTh CralinabH. Cra0ijbH. CralijbH. CrabijbH. Cra0ijbH. CralisbH.
pH 6,7+0,03 6,8 +0,03 6,8 0,04 6,8+ 0,03 6,9+0,02 6,8+ 0,04
CTpyKTypHa B'SI3KiCTb,
N mlla - ¢ mpu 20 06/xB, 8300 + 83 8400 + 84 16200 + 153 9700 + 97 14500 + 149 20410 + 201
Dré6,8c!
CrpyKTypHa B'I3KICTb,
1 mIla - ¢ mpu 20 06/xB, 3700 + 39 5700 + 56 12100 + 98 4650 + 45 7180 + 74 13200+ 119
Dr 18,6 ¢!
KoeoimienT nuaa
MIYHOTO PO3PiIKEHHS 73,22 84,67 56,27 84,31 72,37 68,16
(Kd)
MexaHivHa cTabLTBHICT
(MC) 1,21 1,4 1,27 1,32 1,14 2,17
o1 P -
] - . Na
J - _.-‘fi L3000 4
) ol
s F 11 / . i 'A"'MH; \ =
] { _r'r ‘f! —t—1 el \.._\ . L:.
S P71V = N\ .
IS = S
38 j.|| '.- r. : i 5 TN % i : .
! K o ,1. & b & —F _— o
17 b e
A, ——

2 ios)
Dr,c!

U 11 LK 19 20

Puc. 1. Peorpama 3ase:xxnocti Hanpyru 3cyBy (Dr)
BiJl INBMIKOCTI 3cyBYy (1) A0CJiAHUX 3pa3KiB
3a KIMHaTHOI TeMIiepaTypHu

BucHoBku:

1. IIpoBeneni aBTOpaMH KOMILIEKCHI eKcrepu-
MEHTAJIbHI AocTiTskeHHs 3a0e3meYaTh PO3LIHPEHHS
ACOPTHUMEHTY BIiTUM3HAHUX Tomiunmx JI3 pas Jiky-
BaHHS JIOKAJTbHUX X0JI00BHX YpPa:KeHb.

2. BceGiuHe BUBYEHHS PeOJIOTiYHUX XapaKTepuc-
THK MAa€ sIK TEOPeTHYHH, TaK i NIPAKTUYHUI iHTe-
pec, OCKiIbKM BOHH MOXKYTh CJIYTYBATH OLIHKOIO
SIKOCTi KpeMy Ha eMyJIbCiiiHiii 0cCHOBI Ha eTami cTBO-
peHHsl, BUPOOHULTBA, 30epiraHHs Ta 3aCTOCYBAHHS.

3. IlpoBeneHi gocaigkeHHs] PeoJOTiYHUX BJIACTH-
BOCTeii 3pa3KiB OCHOB KpeMy € HeoOXiTHUMM /17151 BUOO-

®diroTtepanis. Yaconuc

.
Dr,c”

Puc. 2. 3anexHicTh CTPYKTYPHOI B’ SI3KOCTI
MoOJIeJIbHUX 3pa3KiB Biax mBuakocTi 3cyBy (Dr)
3a Temmneparypu 20°C

Py ONITUMAJILHMX YMOB (TeMIlepaTypH) NPUroTYBAHHS,
TPaHCNIOPTYBaHHA Ta (pacyBaHHs Kpemy. TpuBasna me-
XxaHiuHa 00po0Kka 3pa3KiB OCHOB KpeMy CHpHUsi€ 3MeH-
LIEHHIO #oro B’si3kocTi. Lle Mo:ke BUSIBUTHCH KPUTHY-
HHM /17151 IOKA3HUKIB SIKOCTi MPU BUPOOHUITBI KpeMy.

4. PeosoriyHuMu (THMKCOTPONHICTh, HaMaIly-
BaHicTh) Ta (i3uko-XiMiYyHMMHM JOCTITZKEHHSIMU
(TepMo- i KoJ10iTHA cTadlIbHiCTH, pH) 00rpyHTOBaHO
CKJIA/I OCHOBH VISl KpeMmy.

5. B pe3yabrari npoBegeHUX J0CTiIKEHb 3aJ1€K-
HOCTI CTPYKTYPHOI B’SI3KOCTi BiJl rpagieHTa IIBUIKO-
cTi 3cyBYy /151 3pa3KiB OCHOB KpeMy NpH TeMIeparypi
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20°C BcTaHOBJIEHO, IO B’SI3KicTh 3pa3KiB 3MeHIIy- Ta (izuko-XiMivHMX J0C/iTxKeHb (TepMo- i KoJIoiTHA
€ThCsl i3 3pOCTAHHSM rpajiieHTa MBUIKOCTI 3CyBY. cTalinbHicTh, pH) MOXYTH OyTHM BHUKOpHMCTaHI fIK
IlepcniekTMBU MOAAJBIIUX AOCHiIKeHb. Pe3ynb- ocHOBa Ajsi po3podku cradiabuHoro JI3 y Burasai
TATH AOCJiZKeHHs] CTPYKTYPHO-MEXAaHiYHUX MOKAa3- KpeMy i3 3aJaHMMHU PeoIOTiYHMMH Ta CHOKHBYMMH
HHMKIB (THKCOTPONHICTh, HAMAIYBAHICTh, B’ SI3KiCTh) XapaKTepUCTHUKAMM JJIs1 JJIKyBAHHS 00MOPOKEHb.
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JOCIIKEHHS ®PIBUKO-XIMIYHUX TA PAPMAKOTEXHOJIOI'TYHUX ITOKA3ZHUKIB
L-TPUITO®AHY, NIIIUHY TA CYXOI'O EKCTPAKTY MIBOHII ITPU PO3POBIII
TABJETOK CYBJIIHI'BAJIBHUX

Axmyansnicme. [lopywenus disnorocmi LIHC € documsb nowuperoio npobnemoro 6 cyyacHomy ceimi. Ilioguwyena mpusoscHicmo,
eMoyitini nepeHasanmadcenHs, XPoOHiuHuLl cmpec ma 0enpecis cynpogooiCyiomy J00CmBE0 Cb0200HI KodceH OeHb. JIoou éce uacmiuie
36epmarombcst 00 TKAPCbKUX 3aco0is, ujob enopamucs 3 yumu cmanamu. [{is noOOIaKHs NPooiem, N08 sI3aHUX 3 HOPYUWEHHAM Oislib-
nocmi L{HC, suxopucmogyoms cuHmemuyHi npenapamu ma npenapami 3 pOCIUHHUMY eKCINPaKmamu.

Mema. [Iposecmu izuxo-ximiuni ma apmakomexHon02iuni OOCIONCEHHS AKMUBHUX DAPMAYECEMULUHUX [HSPEOIEHMIE 3 MEemOoI0
PO3POOKU CKIAdy ma mexHonoeii meepooi nikapcvkoi popmu — mabnemox cyoninesanvHux 0t Kopekyii nopywens disnvrocmi L{HC.

Mamepianu ma memoou. Axkmusni ¢hapmayeemuuni inepedienmu (APIL) oocnioxcysanru 3a makumu NOKAZHUKAMU, K KPUCMATLO-
epagiuni NOKAZHUKY, PPakyiiHull CK1ao, 801020COPOYIIHI 61ACMUBOC, MEKYYICMb, KV NPUPOOHbO20 YKOCY, HACUNHA 2YCMUHA 00
ma nicis ycaoku, inoekc Kappa, koegiyienm I'aycuepa, cnpecogysanicmo.

Pesynomamu. Kpucmanoepaghiuni 00cniodrcenus Hadanu 3mozy nepeddavumu He3a008ilbHi NOKASHUKY meKydocmi. 3a pe3ynoma-
mamu papmMakomexHono2iuHUx 00CAI0NCeHb 6CMANOBNIEHO, WO AMIHOKUCIOMU MAIONb HE3A00BIIbHY MeKyHicmb, 0ewo Kpauji nokas-
HuKu mac nigonii exkcmpakm cyxuil. JJocnioscyeani ADI maiome sucoxi 6ono2oadcopbyiiini enacmugocmi ma nompebyiome 86e0enHs
8IONOBIOHUX OONOMINCHUX PEUOBUH.

Bucnoeku. Pesynomamu nposedenux 0ocaiodicenb 00380510Mb NPOSHO3Y8AMU HEOOXIOHICMb NPOBEOEHHSl NPOYECY ZPAHYII0BAHHSL
npu ompuManHi mabremrkogoi macu ma 000A6aHHs OONOMIJICHUX PEYOBUH 3 2PYNU BONO20Pe2YNIAMOpIe NPu CMEOPEeHH] mabiemox
CYONiH2BANbHUX.

Knwouosi crosa: papmarxomexnonoeiuni, (izuxo-ximiuni 00crioxncenns, eniyun, L-mpunmogan, excmpakm nigomii, meepoa nixkap-
cbka opma, cybnineeanbHi mabiemxu.
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RESEARCH OF PHYSICOCHEMICAL AND PHARMACOTECHNOLOGICAL PARAMETERS
OF L-TRYPTOPHAN, GLYCINE AND DRY PEONY EXTRACT IN THE DEVELOPMENT
OF SUBLINGUAL TABLETS

Actuality. CNS disorders are a fairly common problem in the modern world. Increased anxiety, emotional overload, chronic stress
and depression accompany humanity every day. People are increasingly turning to medications to cope with these conditions. Synthetic
drugs and drugs with plant extracts are used to overcome the problems associated with CNS disorders.

Aim. To carry out physicochemical and pharmacotechnological studies of active pharmaceutical ingredients in order to develop
the composition and technology of a solid dosage form - sublingual tablets for the correction of CNS disorders.

Materials and methods. The active pharmaceutical ingredients (APIs) were studied for such parameters as crystallographic
parameters, fractional composition, moisture absorption properties, fluidity, angle of natural slope, bulk density before and after
shrinkage, Carr s index, Gausner s coefficient, compressibility.

Results. Crystallographic studies made it possible to predict unsatisfactory fluidity characteristics. According to the results of
pharmacotechnological studies, it was found that amino acids have unsatisfactory fluidity, with slightly better performance of peony
extract. The studied APIs have high moisture adsorption properties and require the introduction of appropriate excipients.

Conclusions. The results of the studies allow us to predict the need for a granulation process in the preparation of tablet mass and
the addition of excipients from the group of moisture regulators in the creation of sublingual tablets.

Key words: pharmacotechnological, physicochemical studies, glycine, L-tryptophan, peony extract, solid dosage form, sublingual
tablets.

Beryn. AxkrtyaabHictb. [lopymieHHs HepBoBoi  Ha 28% 13 KOKHHM POKOM KUTBKICTB 3pOcTac Ta HabyBae

CHCTEMH € JIOCHTh PO3IMOBCIO/DKCHUMH PO3JIaJaMH.
HIBummre 3a Bce, MPUYUHA TAKOI HOMIUPEHOCTI MONATAE
B IIAJICHOMY PUTMI CYYacCHOTO >KUTTS JIFOMUHH, Y TIO-
CTIMHIA JpaTiBIMBOCTI 1 HepBo3HOCTI. KokHa BochMa
JIIOIMHA Y CBIT1 Mae€ mcuxivHi po3naau. Ha i mangemii
COVID-19 xinbKicTh JIONEH, SKi CTPKIAAIOTh HA TPH-
BOXKHI Ta JIEMPECUBHI PO3JIa/Id, 3HAYHO 3pociia. 3a more-
PEMHIMH OLIHKAMHU, JIMIIE 32 PiK MOIIUPEHICTh TPUBOXK-
HUX 1 CepHO3HMX JICMPECUBHUX PO3NAIiB 30iIbIIHIACS

®diroTtepanis. Yaconuc

PO3IIOBCIOKEHHSI 1 3apas, M Jac pociiicekoi arpecii.
3a nanumu MO3 Vkpainu, ICHXOJIOTIYHI HACTIIKY Biii-
HH, 30KpeMa 1 TOCTTpaBMAaTUYHUI CTPECOBUI po3ia,
MO3HAYATUMYThCSl Ha TICHXIYHOMY CTaH1 YKpaiHIIB e,
npuHaiiMHi 7-10 poKiB micis 3aKiHYCHHS BifHU.

IcHye psa epeKTHBHUX METOIIB TICHXOJIOTIYHOI J0-
MOMOTH, Ha JIOJIATOK JIO SIKWX, 3aJIe)KHO Bij BiKy Marfi-
€HTA Ta CTYIEHS TSHKKOCTI TPHBOXKHOTO PO3JIady, MPH-
3HAYA€ThCS MEIUKAMEHTO3HE JiKyBaHHsA. J[o Takux
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JiKapchKuX 3aco0iB MOXKHA BiJIHECTH TpernapaTH Ha Oc-
HOBIi aMiHOKHCJIOT Ta POCIHHHHUX €KCTPAKTIB.

3a miTepaTypHUMH [TaHUMH, BCTAaHOBIICHO, IO aMi-
HOKHCJIOTH, Taki sIK DJIIIMH Ta TPUNTO(AaH, € mepcrek-
tuBHUMU ADI y ckiani mpemapariB I KOpekmii cra-
HIB, ITOB’A3aHKX 3 BILUIMBOM XPOHIYHOTO cTpecy. [minun
3MEHIIIy€ TCHXOEMOIIHHE HaNpy>XEHHS, arpecHBHICTB,
KOH(TIKTHICTB, MiJBHIYE COIIAIbHY aanTallito, MOJMi-
IIy€e HACTpilf, HOpMaJIi3y€e 3aCHHAHHS Ta COH, MiJBHIIY€E
PO3YMOBY Tpare3naTHicTb. TpUnTodaH, K HOMEePEIHIK
CEPOTOHIHY, BUSBIISIE AHTUACTIPECUBHY JIif0, CIIPUSE 3HAT-
TIO TPHUBOXXHOTO CTaHy, TiIEPAKTUBHOCTI, HaB’SI3IIHBUX
CTaHiB, IIOKpallly€e 3aCMHAHHS Ta HOPMaJli3y€e COH.

Cepexn JiKapChKHX POCIHH 0COOIUBY yBary mpuBep-
Ta€ MiBOHis, €KCTPAKT SKO1, 32 JAaHUMH JIITepaTypH, 3aB-
ISIKM 0araTtoMy XiMidHOMY CKJIaIy MPOSIBIISIE CEAaTHBHY,
CHa3MOITUYHY Ta MPOTHCYAOMHY 0.

Merta po6orn. [IpoBeneHHS (i3UKO-XIMIYHHX Ta
(hapMaKOTEXHOJIOTTYHUX JOCIIIKEHb 3 METOK PO3pO0-
KH CKJIaJy Ta TEXHOJIOTil BUPOOHUIITBA TBEPIOI JiKap-
CBKO1 (pOpMHU — TAaONETOK CYOIIHIBAIBHUX JUIS JIIKYBaH-
Hs opyiens aisuibHocTi ITHC.

Marepiaau Ta MeToau aociaimkenHs. B skocti ADI
JOCIKYBaJIM: DIIIMH, L-Tpunrodan, MBOHIT KCTPaKT
cyxuil. [TIMH — KpUCTAIYHMI MOPOIIOK OLIOr0 KOIBOPY,
(Ajinomoto Co., Inc., fAnoHis) ; L-tpuntodan — amopd-
HUWA Topommok Oiyoro komsopy ( Stark Pharm, Vkpaina);
MBOHIT €KCTPAKT CYXHi — MOPOIIOK CBITIO-KOPHYHEBOTO
KOIbopy («Aroma-Zoney, France). ADI nocnimxysanu 3a
TaKHUMH TIOKa3HUKAMH, K KpHUCTANorpadiuHi XapakTepu-
CTUKH, (PPaKIiHUIA CKI1a]1], BOJIOrOCOPOLIiiHI BIACTUBOCTI,
TEKyYiCTh, KyT IPUPOAHBOrO YKOCY, HACHITHA I'YCTHHA JI0
yCaJIKH, TYCTHHA Micis ycaak, inaeke Kappa, koeginieHt
laycHepa, cripecoByBaHicTh. BuBUEeHHs KpHcTaigorpadiy-
HHUX XapaKTePUCTHK JOCII/PKEHb MPOBOIIIM 32 JIOTOMO-
roro JlaboparopHoro Mmikpockona Konus Academy, Ita-
g, 3 mudposoro kameporo DL T-Cam PRO 1,3 MP, sxa
ocHaireHa ananrepom Delta Optical FMA037. O6po06neHi
3HIMKH BUBOJIMJIM Ha €KpaH MOHITOpa Ta 00poOiIsiiif 3a 0-
moMororo KoM totepHoi nporpamu «DLT-Cam Viewer»
(ADY 2.0, 1. 2.9.37).

OpaknidHuil CKJIa] BHU3HAYAIA METOJOM CHUTOBOTO
aHaJTi3zy 3a JJOIOMOTOr0 HabOopy CHT 3 IiaMeTPOM OTBOPiB
3,0, 1,0, 0,5 ta 0,2 mm. HaBaxky cyOcTaHIii mominamm
HA BEPXHE CUTO Ta CTPYIIYBAJIH BECh KOMIUIEKT CHT IIPO-
TATOM 5 XB, MICJISl YOTO 3HAXOJMITN Macy KOXKHOT (ppakiiii
Ta i nmpoueHTHHiA BMicT (DY 2.0, m. 2.9.12).

['ycTHHY TOPONIKIB MiC/s yCalKkyu BU3HAYAIH ITi]] Yac
MEXaHIYHOTO CTPYIIIyBaHH:;. BusHaueHHS 3a3HAYECHHX I10-
Ka3HUKIB IPOBOIIIIN HA IPUIIAII, IO CKIIATAETHCS 3 Tpa-
JTyHOBaHOTOIMITIHAPAMICTKICTI02 50 MITi3 IIHOIO TIOIUIKH
2 MII, CTPYIIyBaJIBFHOTO HPHUCTPOIO, SKHH 3a0e3medye
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250 + 15 3icKOKIB IWIIHApA 332 XBWIMHY 3 BHCOTHU
(3£0,2) MM, TiicTaBKH 3 TpUMadeM JUTS DATHIPY. Y Cy-
Xuid uITiHAp momimanu 6e3 ymineHeHHs 100,0 © BU-
MpoOOBYBAaHOTO Marepiainy, (GiKCyBaal HACUITHHUIA 00’ €M
1o ycaznku (V). 3akpinisiy nuninap Ha nigacrasui. Ha
OHOMY 3pa3Ky mopomKky npoBomwin 10, 500 i 1250
3iCKOKiB LutiHapa i Qikcysamu o6’emu V, , V. .V
3 TOYHICTIO 4O HAMOIMKUYOI ITO3HAUKU. PI3HHI MiXK Vi
iV ., Oyna Menma 2 mi1, OTKe pesynsratu V ., SKi oT-
puMaii Oy HaCHITHUM 00’eMoM micis ycanaku (DY
2.0, m. 2.9.34).

3 OTpUMaHHX JaHNX HACHUIHUX 00’€MiB, po3paxo-
ByBanu ingekc Kappa ta koedimient I'aycHepa. Buxko-
PHUCTOBYIOUM OJIEpKaHi JaHi HACHITHUX 00’€MiB, poO3-
paxoByBanu iHnekc Kappa ta xoedimient I'aycuepa 3a
¢dopmynamu 1 Ta 2:

100(V,-V
Innexc Kappa = 1000%-Vy) (1)
VD
. Vs
Koediuient ['aycuepa = A 2)
s

e VO — HACHITHUI 00’ €M 10 YCaKH, MJT; Vf— KIiHIEBUMI
00’eM Ticist ycaaku, ML

J1J1s1 BUCHOBKIB BUKOPUCTOBYBAJIH IIKATY IUTMHHOCTI,
ska po3podnena P.JI. Kappom. [TokazHHK CTHCIUBOCTI
(moxasuuk Kappa) mae Taki kputepii: 1-10 muH-
HICTH Ayxe nodpa, 11-15 — nobpa, 16-20 — 3amo-
BibHa, 21-25 — gomyctuma, 26-31 — He3anoBiIbHA,
32-37 — morana, moHax 38 — myxe morana. Koedi-
mient laycHepa: 1,00-1,11 muuHHICTE ayxe mo0pa,
1,12-1,18 — mobpa, 1,19-1,25 3a70BinbHA, 1,26—
1,34 — gomycruma, 1,35-1,45 — He3ajnoBuIbHa,
1,46-1,59 — mnorana, monax 1,60 — nxyxe mnorana
(AdY 2.0, m. 2.9.36).

CrpecoByBaHICTh TMOPOIIKIB BU3HAYAIM LUIIXOM
MpeCcyBaHHS MOPOIIKY Ha TA0JETKOBOMY IIPECi Ta BU3HA-
Yalu CTIHKICTh OTPHUMAaHUX TaOETOK JI0 PO3/IaBIIOBAH-
Hs (DY 2.0, n. 2.9.8).

Bonorocop6uiiini BnactuBocti APl BcTaHOBIIOBA-
JH, BIACTEXKYIOUM AWHAMIKY 3MiHEHHS MAacH HaBa)KKH
(B excuKaTopi HaJ HACHUYCHUMH PO3UMHAMH KaJIifo Kap-
OoHaTy, HaTPir0 XJIOPUAY Ta BOIOKO) BIAMOBIAHO 45, 75
ta 100%. BeranoBineHHs 3HaueHHs Bonorosmicty AdDI
MPOBOIMIIN 32 JOIOMOTOK0 BOJIOTOMIpY Ha OCHOBI TOp-
ciitaux BariB Tury BT 500.

Pe3ysabTraTn aociigaxeHHss Ta iX 0OroBOpeHHs.
Jlis BU3HauUeHHS KpUCTAJIOrpadiuHUX XapaKTEePUCTHK
A®I npoBoAMIN MIKPOCKOIIIYHHHA aHaTi3 y JBa €TaIly.
Ha mepmiomy erami BH3Ha4a M BIACTHBOCTI CYXHX pe-
YOBHUH, Ha JPYTOMY €Talli - BCTAaHOBIIOBaIH (HopMy Ta
PO3Mip YaCTHHOK 3 JIoJlaBaHHsIM oiuBKOBOi omii (1 : 1),
sIKa yTBOPIOBAJIa 3 HUMU CyCIeH3ito (puc. 1).
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Puc. 1. Mikpockonisi cyXoro Inopoiuky riinuHy (a)
Ta cycneHsii niinuHy B o1l o/1uBKoBiii (b)

Pesynbratu nocnimxenHs (puc. 1) 103BOISIOTH 3po-
OUTH BHCHOBOK, III0 YACTUHKU DIIUHY € 00 €MHUMH,
pi3HOT (hopMU, MArOTh TIIAAKY TMOBEPXHIO 3 yITaMKaMH,
HEPIBHOMIPHO PO3MOJiJCHI y MOJi 30py. 3a pe3ynbTa-
TaMH MIKPOCKOTIIIYHOTO aHaji3y OyJio BCTAaHOBJICHO, IO
JOBKHMHA YaCTHMHOK cTaHOBUTH Bif 0,01 mo 5,2 MkM,
¢dakrop ¢dopmu (F) 3nHaxommthes y mexax 0,3-0,97.
OTtpuMaHi 1aHi 103BOJISIIOTH MPOTHO3YBAaTH HE3aA0B1Ib-
HY TEKYYiCTh MOPOIIKY TIIUHY.

3 puc. 2. BuaHO, o cyoctanuis L-tpuntodany mae
TTOJITUCTIEPCHUI CKJIaJl, YACTHHKUA HEBH3HA4YEHOI (op-
MM, SIKi 374aTHI 10 amioMmepatii. YacTHHKY HEePiBHOMIPHO
PO3MOIiNIEHI y TIOJNI 30pY Ta MAIOTh JIIHIHHI PO3MIpH Bif
0,01 mxm 110 5,8 Mmxm. @axrop dopmu Bapitoe Bix 0,4 10
0,86. OTpumaHi J1aHi J03BOJISIOTH POTHO3YBATH HE3a/10-
BiNBHY IUIMHHICTh MOPOLIKY L-Tpunrodany Ta nouinb-
HICTh YKPYIHEHHS YaCTHHOK IIUIIXOM I'PaHyITIOBaHHS.

Amnaniz ¢otorpadiit cyOcTaHuii MiBOHII CyXoro
eKCTpakTy (puc. 3), BKa3ylOTh Ha TIOJNiTUCTICPCHHUIA
CKJIaJl MOPOIIKY 3 arjioMepaTaMi YacCTUHOK HEeBH3Ha-
4yeHoi (opMu, JiHIHHI PO3MIPH SKUX 3HAXOASATHCS
y mexax 0,1 mxm — 8,0 mxm, F = 0,49 —0,75. [lonaBanns
OJIiT OJIMBKOBOI JTO3BOJIMIIO BCTAHOBHUTH, IIO arjioMepa-
TH CKJIAJIAIOTHCS 3 IUIOCKUX YaCTUHOK 3 HEPiBHOMIPHOKO
MMOBEPXHEI0, 371e0LTBIIOT0 MPAMOKYTHOT popMu, JiHiiTHI
po3MipH SIKUX 3HaxXoAATbes y Mexkax 0,1 mxm — 1,0 MM,

OTxe, aHaNI3 JaHUX KpUCTAIOrpadiyHUX Xapakre-
PHUCTHK J03BOJISIE 3pOOMTH BHCHOBOK NPO IOLIIBHICTD
OTpUMaHHS TaOJIETOK 3 MONEPEIHLOI T'PAHYIISIIIELO.

®diroTtepanis. Yaconuc

Puc. 2. Mikpockomnisi mopoumky Tpunrogpany (a)
Ta cycneHsii Tpunrodany B oiii onuBkosii (b)

By

Puc. 3. Mikpockonisi niBoHil ekcTpaKTy cyxoro (a)
Ta MiBOHII eKCTPaKTy cyXoro y oJii oinBKoBiii (b)

ToMy HacTymHHM eTanoM poOOTH OyJa0 BU3HAYCHHS
BILIUBY eTaHoiry 90%, sk NEepCIEeKTUBHOIO 3BOJIOXKYBada
MIpU MPOBEACHHI BOJIOTOI TpaHyIALii, HA KpUCTAIOrpa-
(iuni xapakrepuctuku A®I (puc. 4). PozunnHicTs ADI
Y BOJIi OUHMIIICHIH HE JOCIiIKYBaIH, Y 3B’ 3Ky 3 THM, 1[0
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3a JaHUMH JITEepaTypH, aMiHOKUCIIOTH € 100pe po3unH-
HUMHU Y BOJI.

OtpuMaHi JaHi CBi4YaTh, IO OJABaHHS €TaHONY
90% mokpallye po3MOALT YAaCTUHOK YCiX TPHOX CYO-
CTaHIi}l Ta 3HIKYE MOXJIUBICTh YTBOPEHHS arjioMepa-
TiB. JIiHIMHUHI PO3Mip YaCTMHOK 3HAUYHO HE 3MiHIOBaBCSA
(tmimma — 0,01-0,50, Tpunrodan — 0,2 MKkM — 2,6 MKM,
eKCTpakT miBoHil — 0,2 MKkM — 2,4 MKM), [0 CBiTYHTh
PO YacTKOBE KpaioBe 3MOUyBaHHs cyOcTaniin. OTxe,
pe3ynbTari Bu3HadeHHs moBeninku A®DI, sxi mocmia-
KYIOTBCS, TMiJ] BILTHBOM eTaHoiry 90% J03BOJISIOTE 3p0-
OWTH BHUCHOBOK MO JOIUIBHICTH HOTO BHKOPUCTAHHS
SIK 3BOJIOKYBa4a IIPH OTPUMAHHI TPaHYIATY DIILUHY,
L-tpuntodaHy Ta eKCTpaKTy IMiBOHiI.

3a JaHUMU JITEpPaTypH, BiIOMO, IO 32 (HOpMOIO
YaCTHHKHU IMOPOIIKIB MOAUISIOTh Ha 130/[laMeTpUYHI Ta
a"izomiameTpuyHi. [30miaMeTpHYHi MalOTh TapHy IUTHH-
HICTh, BITHOCHO BEJHKY HACHITHy Macy. AHizomiame-
Tpu4Ha (opMa KPUCTANIIB 3yMOBIIOE 10OpY CHpecoBy-
BaHICTh, ajJe CYTTEBO 3HIDKYE IUTHHHICTD, IO BaXKIUBO
y BUOOpi cxemMH BUpOOHUIITBA TabieToK. JlocmipkeHHs
MoKa3aJ, 1o Bei yactuaku ADI Maim nepeBa)xHo i30-
JiaMeTpuuHy (OopMy 31 CXWJIBHICTIO A0 amIoMepariii,
10 MOYKE CBIIYUTH MTPO HE3aIOBUIBHY CIIPECOBYBaHICTh
MOPOLIKIB Ta HEOOXIAHICTh BUKOPUCTAHHS METONLY Ipa-

HYJIOBaHHA. [l MiATBepIKeHHs, ab0 CIpOCTyBaHHS
IILOTO HaMU OyJIU TPOBeAEH] (hapMaKOTEXHOJIOTIUHI J0-
CIIJPKCHHS CyOCTaHIIiH.

Pesyneratn BHU3HauUeHHA (PapMaKOTEXHOJOTTUHUX
noka3HukiB ADI HaBeneHo y Tabm. 1.

3 orpumManux JaHux (Tadm. 1) MoxkeMo 3poOUTH BU-
CHOBKH, 110 L-Tpuntodan Ta TIiIH MarOTh HE3aI0BUTb-
HY TEKydYiCTb, IO MiATBEPHXYEThCS 3HAYCHHAMH KyTa
IpUpoAHBOT0 yKoCy. CyxMil €KCTpaKT MiBOHIl JeMOH-
CTpYE IO Kpally TeKYJiCTb, SIKy MOKHA ITO3HAYUTH SIK
«3aIOBUIBHYY, aJI€ IMiJ] 4Yac TOCIIKEHHsI CIIOCTEPIiraiocs
IiIBUCaHHS IOPOLIKY Y BOPOHII IPUIIAY, SIKe MOXKe OyTH
CKOPEroBaHEe BHKOPHCTAHHAM JOTIOMIXKHOTO OOJIaHAHHS
a00 BBEJCHHSIM JONOMDKHHX pedoBHH. OTpuMaHi pe-
3yNBTATH ITMHHOCTI HiATBEPAXKYIOTECS PO3PaXOBAaHUMHU
3HaYCHHsIMH iH7eKcy Kappa Ta koedinienTa [aycuepa.

3a pe3yapTaTaMi BU3HAUCHHS HACHITHOTO 00’ €My Tric-
TSI yCaJKN TIOPOIIKIB MOXXKEMO 3pOOHTH BHCHOBOK, IIIO
L-rpunrodan 3 moxazuukom 0,408 + 0,02 r/Mi1 BiTHOCHTH-
¢Sl IO JIETKUX TOPOIIKIB, DIIIUH 3 MOoKa3HukoM 0,893 +
0,03 /M3 Ta CyXWil EKCTpakT IiBOHii 3 TMOKa3HUKOM
0,606 + 0,04 T/MJI BITHOCATBCSI JIO CEPEIHIX MTOPOIIIKIB.

3Ha4YeHHs CIPECOBYBAHOCTI MOPONIKIB CBITYaTh PO
1X HE3HAYH1 KOTe31iiH] BJIACTUBOCTI Ta HEOOXIIHICTh BU-
KOPUCTaHHS JONOMIDXHUX PEYOBHH I'PYIH 3B’A3yBallb-
HHUX a00 METOMy TPaHyIIOBAHHS.

Puc. 4. Mikpockomnisi A®I B eranoui 90% (1:1):
a — NIiuH, 0 — TpUNTO(aH, ¢ — eKCTPAKT MiBOHIT
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Ta6muis 1
DapMaKoTeXHOJIOTiYHI MOKA3HMKH AKTUBHUX (papManeBTHYHUX iHrpeaieHTIiB
BaacrusocTi L-rpunrodan Ininnn Hisonii "
€KCTPaKT CyXuii
TexyuicTs, ¢/100 r 3pa3ka (MeTOX JIIFKH 3 BIOpOIPHCTPOEM) 312+1,2 49,9 +£0,2 12 £ 0,02
KyT npuponsboro yxocy, rpas. 45+ 1,02 40+ 0,08 37+0,01
H L 0,222 +0,02 0,837 +£0,01 0,513 +£0,01
ACUITHA TYCTHHA JI0 YCaJKH, ¥, , T/ MIl
T'ycTuma micms ycanxm, %, /M 0,408 £ 0,02 0,893 £ 0,03 0,606 + 0,04
Ianexc Kappa, % 45,56 £0,15 7,5+0,12 15,39 0,11
Koeoiuient 'aycuHepa 1,84 +0,02 1,07 £0,01 1,18 £0,03
CrpecoByBaHicTh, H 2,4 +0,1 2,4 40,2 3,2+0,11
IMpumitka: n =5, P =95 %.
Tabnus 2

®paxkuiitnnii ckaag ADI

Lninun L-Tpunropan IliBoHii excTpaKT cyxuii
Ne cura r % . % - %
3,0 0 0 0 0 0 0
1,0 0 0 0 0 6,9 6,9
0,5 0 0 0 0 22 22
0,2 0 0 0 0 2,5 2,5
<0,2 100,00 100 100,00 100 88,5 88,5
Hactynue pociijpkeHHs Oyllo IIPHCBAYEHO BUBYEHHIO 30
(pakuiitHoro cknany ADI. Pesynbraru HaBezeHo y Ta0m. 2.
3 tabn. 2 G6aunmo, o miinuH Ta L-tpuntopan ma- £ >
10Th YacTHHKM po3mipom <0,2 mM. IMopomok miBowii £ 20
eKCTPAKTY CYXOTO MiCTHT HE3HAYHY KiNbKICTb PpaKuiii & 15 ——1
1,0, 0,5 Ta 0,2 MM. AGCOIOTHA OLNBIIICTh YACTUHOK — g 0 w2
88,5% cyOcTaHIIii TOBHICTIO MPOCIIOETHCS KPi3b OCTAH- E. 3
HE CHTO, IO CBIAYNTH, IO NiepeBaxkae (paxiis 3 po3mi- >
pom < 0,2 MM. 0 B—m—=
0 1 2 3 4 5 6 7 8 12 24

[Ipu npoBeneHHi apmareBTH4IHOI po3poOKH Tabdie-
TOBAHOTO JIIKAPCHKOTO 3ac00y HEOOXiTHUM € BU3HAYCH-
HS TIrPOCKOMIYHOCTI Horo ckianoux. Tomy Hamu Oyio
MPOBEICHO JTOCIHIKeHHs BojoronornHanHs ADI. Pe-
3yABTaTH JOCIIKEHb HaBEICHO Ha puc. 5—7.
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Yac, rox
Puc. 5. BosioronornuHanHs miBoHiIl eKCTPaKTy

CyXOro 3a YMOB Pi3HOI BiIHOCHOI BOJIOTOCTi MOBIiTpS:
1-45%;2-75%;3-100%
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Puc. 6. BosoronornuHanHs IiMHY 32 YMOB Pi3HOL
BiZTHOCHOI B0OJIOTOCTi MOBITPS:
1-45%;2—-75%;3-100%
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Puc. 7. Bosoronornunanus L-tpuntodany 3a ymon
Pi3HOI BITHOCHOI BOJIOTOCTi NOBIiTPA:
1-45%;2—-75%;3-100%
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3 puc. 5. 6aunMo, IO MHPUPICT BOJOTH MiBOHIl
eKCTpakTy cyxoro 3a ymoBu 100% BigHOCHOI BOJIO-
rocTi OBiTps 3a 24 roguau ckiamae 60% Tta BinOyBa-
€TbCS] TPYIKYBaHHS €KCTPakTy. 3 puc. 6 Ta 7 MOXEMO
3poOHTH BUCHOBOK, IO MIIMH Ta L-Tpunrodan Boo-
JIOTh TIOMIPHUM piBHEM BOJIOTOTIOITIMHAHHS — 3a 24
rox. ipu 100% BOIOTOCTI OBITPS MOTIMHAETECA 24 Ta
25% BOJIOTH BiANOBIIHO. BpaxoByroun oTpuMaHi aaHi,
HEOOX1IHO y TOJANBIINX JOCTIIPKEHHSAX OIIHUTH JI0-
IJTBHICTH YBEJEHHS JI0 TaOJIETKOBOT MAaCH BOJIOTOpETY-
JIOIOYUX JOTIOMDKHUX PEIOBUH.

BucHoBkHM:

1. 3a pe3yabTaTamu Kpucrajorpagiynoro anasui-
3y 3pa3kiB aKTMBHUX (apMauleBTHYHMX iHrpemieH-
TiB BCTAHOBJIEHO, 1110 BOHM MAalOTh IepeBaKHO i30-
aiaMeTpuyHi APiOHOAMCIEPCHI YaCTHHKH, CXWIbHI
a0 arjomepanii. BusnaueHo, 1o go1aBaHHs CIUPTY
eTns10Boro 90% 10 3pa3kiB He MPU3BOAUTH /10 iX PO3-
YHMHEHHs Ta 3MeHIIy€ arjioMepanil yacTok. Lle moxe

OyTu BpaxoBaHO IpPU BHOOPi 3B0JIOKYBa4a y MeTO/I
BOJIOTO1 rPaHYJISILii.

2. Pe3yabTaTH AOCHiKeHHS (apMaKOTEeXHOJIOriY-
HUX Ta (iBUKO-XiMIYHMX BJIACTHBOCTEH CyOCTaAHUIIN
A03BOJIAIOTH CTBEPIKYBATH, 110 yCi pe4OBHHH € ApPi0-
HOTUCIepcHUMM; TIinuH Ta L-tpunrodan Bosomi-
I0Th MOTAHOI0 TEKYYiCTIO; IIIUH — JIETKUH MOPOIIOK,
L-tpunrogaH — nopoiok ceperHboi BaKKOCTi; BOHU
MaloTh cJa0Ki koresiiiHi BiaactuBocti. Cyxmii exkcTp-
aKT NMiBOHII BUSIBJISIE 32/10BL/IbHI MOKA3HUKH TEKY4Y0CTi,
ajle Ma€ qy;ke HU3bKY crnipecoByBaHicTh. IlokpammTu
TeXHOJIOTiuHi BiaacTuBocTi ADI MOXKINBO 32 pPaxyHOK
OTPUMAHHS I'PAHYJISITY METOIOM BOJIOTOI I'PaHYJIsAii.

3. JocaigmxeHHss KiHETHKH BOJIOTONOITHHAHHSA
cBiT4aTh, 110 HAHOIIBII MrPOCKOMIYHOI0 PEYOBHUHOIO
€ CyXHWii eKCTPAKT MiBOHil, IKUi 32 24 TOMUHU TOCJTi-
ay npu 100% BoJiorocri nosirpsi mornmmHas 10 60%
pinnau. OTpUMaHi pe3yJbTaTH 103BOJISIOTH MPOTHO-
3yBaTH HeOOXiIHICTh J0aBAHHS BOJIOIOPEryJII0I0YNX
PE4YOBHH 10 CKJIaAy Ta0/IeTOK CyOIiHrBaTbHUX.
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AHATOMIYHE JOCJILI’KEHHS CUPOBHUHU
ACHILLEA COLLINA J. BECKER EX REICHENB

Axmyanvnuicme. Ha mepumopii' Yxpainu 3ycmpivaromocs nonao 25 éudis pooy Jepesiii. Ilepcnekmushumu 015 nOOAIbuio2o 00-
CTIONCEHHA € 8UOU, AKI MAIOMb KOMNIEKCHY 0i0N102IUHY 0110, WUPOKe PO3NOBCIOONCEHH ma mpueaull eecemayiunui nepioo. OoHum
i3 maxux eudie € depegiti nazopbosuii (Achillea collina J. Becker ex Reichenb.), sxuil y mpaouyiiiniti MeOUyuHi 3acmocosyemobcst
SIK 2eMOCMAMUYHULL, 2enamonpomeKmopHutl, AHMUOKCUOAHMHUL, PAHO3A20108AbHULL, AHMUMIKPOOHULL 3aci6. OgiyunansHum 6Uoom
ooy [epesiti 6 Yrpaini € oepesiii 3euuatinuii (Achillea millefolium L.). 3a xapaxmepuumu 306HiuHIMU 03HAKaMu 0epesitl nazopbosuti
Nn00i6HULL 00 Oepesito 36UUaLHO20 | Yacmo Yi 8UOU 3A20MOGIAI0Mb 0OHOYACHO.

Memoro podomu 6y10 npogecmu NOPIGHATLHUL AHANIZ AHAMOMIYHOT 6Y006U HAO3EMHUX OP2AHI6 0. 36UUAIHO20 MA O. NA20PO06020
Mma 6CTMAHOBIEHHA OCHOBHUX MIKPOCKONIYHUX OiA2HOCUYHUX O3HAK 0. Na2opb0802o, AKi OyOyms eukopucmanti 0aa ioenmugixayii
i cmeoperHs npoeKmy Memooie Konmponto axocmi (MKX) na docnioocysarny cuposuny A. collina.

Mamepianu ma memoou docnioxncenna. Mamepianom 0aa docnioxcenns Oyna mpasa oepegilo nazop0606ozo. [ns Mikpockoniu-
HO2O aHANI3Y SUKOPUCMANU NONEPeyHi 3pi3u cmebna ma AUCMKOBOI NIACMUHKU, HUICHIO | 6EPXHIO enidepmy JUCMKOBOI NIaACHUH-
Ku. /[na npogedenus mikpoananizy euxopucmanu mixkpockon « MICRO medy XS-3330 3 eideo npucmpoem CCD 5,0 mPix, «bionam»
(JIOMO) 3 yugpposoro homoxameporo. Buxopucmosysanu 36invuenns: 80, 120, 160, 400, 600 ma 800 pazie. omoepaghii obpodnsiiu
y komn tomepHiu npozpami «Adobe Photoshop CS3».

Pezynomamu 0ocnioxcenns ma ix 002080peHHs. 3a pe3yibmamamyt MiKpOCKORIYHO20 AHANI3Y 6CMAHOGIEHO.! KIIMUHU 8ePXHbOI ma
HUMCHBOI enidepmu TUCHKA NAPEHXIMHI, 3 NOMOBWeHUMU 36usucmumu oboronkamu. Ilpoouxie bazamo, mun npoouxo8o2o anapamy — aHo-
moyumuuil. Jlucmok onywenuil, 6010cku npocmi 4-6 KAiMuHHi, Y SAKUX HUMCHI KIIMUHU CIMUCKAIOMbCS, d 8EPXHA — Oyice GUO0BIICEHA MA
cmeoproe nagymunucme onyuients. Ha eepxniii enioepmi 6azamo eghipooniiinux 3anosox. Cmebno oxkpyaie 3 1edb 8UCIYnaiouumi pedpamu,
onyuieHe 6a2amoKIIMUHHUMU NPOCMuMU 8010CKamu. Kuimunu enioepmu cmebna napeHxivmui 6U008xiceni abo npo3eHXIMHI, iX 0OONOHKU
nomosweni. [Iposioni nyuxu y cmebni iokpumi konamepanvhi. Cepyeguna supadxicena 0obpe, UNO8HeHA KIimuHamy OCHOBHOT NAPEHXIMU.

Bucnosku

1. 3a pe3ynomamamu 00CniodiceHb 8CMAHOBNIEHO XapaKmepHi CilbHI AHAMOMIYHI 03HAKU 0epesiio nazopb06020 ma 0epesiio 36u-
4aiiHo20:

* NPOOUXYU AHOMOYUIMHO20 MUNY, 3AN03UCHIT MPUXOMU HAAGHT HA BCII NOBEPXHI POCTUHU,

* NapeHXIMHO-NPO3eHXIMHA enidepma cmebna, 0718 TUCMKO80T NAACIMUHU XAPAKMEPHULL 1301amepanbHuti mun 6yo0osu.

2. Biominni anamomiymi xapakmepucmuxu 0epesiio nazopbo8oeo :

* 8epxHs enioepma 3 NOMOoGU eHUMU 0DOTOHKAMU, ONYWIeHHS NA8YMUHUCTIE,

* Y cmebai 4imKo 8Upax@ceHa 8UNOBHEHA CepYesuna;

* HAsIGHICb 3HAYHOI KIIbKOCMI ) enidepMi TUCKa, enioepmi HAo HCUIKOIO TUCKOB0I NIACMUHKU, enidepmi cmebia i 207108HOT oci
cyysimms npocmux 6a2amoKIimuHHUX 60J10CKI8.

3. Ompumani oani 6ydyme guxopucmani npu ioewmuixayii pociun pooy /epesiii ma npu po3pobyi npoekny Memoodié KOHMpoo
axocmi (MKA) «/lepesito nazop6osozo mpasay.

Knrwuosi cnosa: anamomiuna 6yooea, depesiii nazopbosuil, mpasa, ioeHmugikayis.
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ANATOMICAL STUDY OF ACHILLEA COLLINA J. BECKER EX REICHENB. RAW MATERIALS

Topicality. On the territory of Ukraine, there are more than 25 species of the Yarrow genus. Species that have a complex biological
effect, a wide distribution and a long vegetation period are promising for further research. One of these species is Achillea collina
J. Becker ex Reichenb., which is used in traditional medicine as a hemostatic, hepatoprotective, antioxidant, wound-healing and
antimicrobial agent. Achillea millefolium L. is the official species of the Yarrow genus in Ukraine. According to the characteristic
external features, the mountain yarrow is similar to the common yarrow and often these species are harvested at the same time.

The aim of the work was to conduct a comparative analysis of the anatomical structure of the above-ground organs of mountain
yarrow and common yarrow and establish the main microscopic diagnostic features of mountain yarrow, which will be used for the
identification and the creation of a project of Quality Control Methods (QCM) for the studied raw material of A. collina.

Research materials and methods. The material for the study was mountain yarrow herb. Transverse sections of the stem and leaf
blade, lower and upper epidermis of the leaf blade were used for microscopic analysis. For the microanalysis, a microscope “MICRO
med” XS-3330 with a video device CCD 5.0 mPix, “Biolam” (LOMO) with a digital camera was used. The following magnifications
were used: 80, 120, 160, 400, 600 and 800 times. Photographs were processed in the Adobe Photoshop CS3 computer program.

Research results and their discussion. According to the results of the microscopic analysis, it was established.: the cells of the
upper and lower epidermis of the leaf are parenchymal, with thickened winding membranes. There are many stomata, the type of
stomatal apparatus is anomocytic. The leaf'is pubescent, the hairs are simple, 4-6 celled, in which the lower cells are compressed, and
the upper one is very elongated and creates a cobweb pubescence. There are many essential oil glands on the upper epidermis. The
stem is rounded with slightly protruding ribs, pubescent with multicellular simple hairs. The parenchymal stem epidermal cells are
elongated or prosenchymal, their membranes are thickened. Vascular bundles in the stem are open collateral. The pith is expressed
well, filled with cells of the main parenchyma.

Conclusions. 1. Based on the results of the research, similar anatomical features of mountain yarrow and common yarrow were
established:

* stomata of the anomocytic type, glandular trichomes are present on the entire surface of the plants;

* parenchyma-prosenchyma epidermis of the stem, the leaf plate is characterized by an isolateral type of structure.

2. Distinguishing anatomical characteristics of mountain yarrow:

* upper epidermis with thickened membranes, cobweb-like pubescence;

* the stem has a clearly expressed filled core;

* the presence of a significant number of simple multicellular hairs in the epidermis of the leaf, in the epidermis above the vein of
the leaf blade, in the epidermis of the stem and the main axis of the inflorescence.

3. The obtained data will be used in the identification of plants of the Yarrow genus and in the development of the project of Quality
Control Methods (QCM) “Mountain Yarrow Herb”.

Key words: anatomical structure, mountain yarrow, herb, identification.
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Beryn. AxktyansHicth. Pocimuu pomy Jlepesiit
3[JaBHAa BUKOPHCTOBYIOThCA Y TpamWIiHIN (HapomHiil)
Ta JI0Ka30Bii MeaunuHi. Ha Tepuropii Ykpainu 3ycrtpi-
4aroThes MOHAM 25 BUAIB maHoro poxay ([loOpouaena,
1987). TlepceKTHBHUMH ISl TTOJAITBIIIOTO JOCIIIKEH-
HA € BUJAHM, SIKi MalOTh KOMILICKCHY OIOJOTiUHY Jifo,
LIMPOKE PO3MOBCIOMKEHHS Ta TPUBAJIMHU BereTaiitHuii
nepioa. OfHUM 13 TaKUX BUIIB € JAepeBiil maropOoBHiA
(Achillea collina J. Becker ex Reichenb.) — ynixansHa
3a BMICTOM O10JIOTiYHO aKTHBHHUX PEUOBHH Ta (apMaKo-
JIOT1YHOIO [i€ro Jikapchka pocnuHa (KoBansoBa A. M.,
2007; Karabay-Yavasoglu N. U., 2007; Kopuinses I'. B.,
2011; Jokic N., 2017; Hyron 1. ®., 2019). Jlepesiii na-
ropOOBUA y TpaaWIiAHIA MEIUIMHI 3aCTOCOBYETHCS
SIK TEMOCTATUYHHM, TeNaTONPOTEKTOPHUH, aHTHOKCHU-
JAHTHUH, paHO3arolOBaJIbHUM, aHTHUMIKpOOHUH 3acibd
(Karabay-Yavasoglu N. U., 2007; Aytwon 1. @., 2014;
Jokic N., 2017). OdinunansHuM BugoM poxny Jepesiid
B YKpaiHi € nepeBiii 3suuaiinuii (Achillea millefolium L.)
[ADY, 2014]. 3a xapakTepHUMH 30BHINIHIMH O3HAaKa-
MH JIepeBiil maropOOBHH TOMIOHWIA 10 JepeBit0 3BU-
YaifHOro 1 4yacTo .i BUOMA 3arOTOBIISIOTH OJHOYACHO
(Kucnmuaenko B. C., 2015).

Hepesiii maropboBuii — 1e GararopiuHa TpaB’sHH-
CTa POCIUHA 3 MOB3YYHM TOPH30HTAJIBHUM, TOJIHM ab0
PIIKO OMyIIEHWM, 3 JOBIMMH MiJ36MHUMH IMArOHAMH
(cromonamm), kopereBuiieM. Ctebia mpsMOCTOSYl abo
Jenb BiJl OCHOBU BHCXiJHI, 25—60 cM 3aBBHIIKH, MPO-
cTi abo posrarykeHi, OIMHOYHI a00 HEYUCIICHHI, TOH-
K0OOpO3EHYACTI, CIpyBaTO OMYIIEeHI, OIS OCHOBH 4acTo
yepBoHyBari. JlomkxnHa JUCTKIB 10 11 cM, mmpuHa —
0,5-1(2) mM. JIuCTKM ABiYi MEPUCTOPO3CIUCHI, JAOBra-
CTO-JaHIETHI, 3 LUIOKpaiM CTPHIKHEM, YaCTOYKH IX
stifLieno/ibH1, BEpXiBKOB1 — TPUKYTH1 a00 TPUKYTHO-JIaH-
LETHI, 3 XPSILI[yBaTUM BICTPSM, Y3J0BX CKJIQJICHI 1 II1JIb-
HO NPUTHUCHYTI OANH 70 oHOro. [IpHKOpeHeBi Ta HUXHI
cTeOIOBI TUCTA YepemkoBi. [InacTHHKY iX MOJOBXKEHI
a00 By3bKO-JIAHIICTHI; CEpeIHI Ta BEpXHi — CHIAYI, Ji-
Hil{H1 200 BY3bKOJAHIICTHI; CEpE/IHI Ta BEPXHI — CHJIAYI,
TiHIMHI a00 MPOAOBIYBaTONIHINHI, O1JIS OCHOBH 3 BYII-
KaMH, 1HOMI 31 CKOPOYCHHUMH TiJIOYKAMH 13 JIMCTKAMH.
Bci nuctku TpuuinepucTopos3cideHi, 3 000X CTOPiH TOY-
KOBI, IMYACTi, CipyBaTO-3€JIeH1 BiJ OMYLICHHS.

ITix gac 3aroTiBii JiKapCchKOi POCIUHHOI CUPOBHHU
(JIPC) ocobnuBy yBary NpUAUIAIOThH 11 imeHTH]iKamii.
OnHi€0 13 CKIAIOBUX 1JEHTHU}IKAIT € AOCTIIKCHHS
KOMIUICKCY aHATOMIYHHMX MiarHOCTHYHUX O3HAK Ta iX
TOTOXXHOCTI BIAMOBITHUM MoOHOTpadisM JlepkaBHoi
(hapmaxkoriei Ykpainu (DY, 2014).

AHai3 JaHWX HAYKOBOI JITEpaTypu CBIAYUTH MPO
BiJICYTHICTh CHCTEMAaTH30BaHUX BIIOMOCTEH PO aHATO-
MiyHYy OyZIOBY pi3HHX, 30KpeMa HaJI3eMHUX, OpTaHiB He-
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0oQiIHATBHOI JIIKAPCHKOT POCIMHU AEPEBi0 MaropooBo-
ro, 3i0panux y nepiof Bereranii (Cepoun A. I, 2006).

Merta pociigxennsi. Meroro ganoi poooTu OyB mo-
PIBHSUTBHUH aHaJ3 aHATOMIYHOT OyJIOBH HaJI3EMHHUX Op-
TaHiB J. 3BUMAafHOTO 1 JI. TaropOoOBOTrO Ta BCTAHOBIICHHS
OCHOBHHX MIKPOCKOITIYHHX JiarHOCTHYHUX O3HAK JI. T1a-
ropOOBOTO, SIKi OYTyTh BUKOPUCTAHHI JJIs iqeHTUDiKaIlii
1 CTBOPEHHS MPOEKTY METOIB KOHTPOIIO siKocTi (MKS)
Ha JOCHIJUKyBaHy CUPOBUHY A. collina.

Martepiayn Ta MeTOIH AOCTiIKeHH .
MartepiajgoM Juisl TOCHiKeHHs1 Oylia TpaBa AEpPEBilO
narop6oBoro. JIJis MIKPOCKOIMYHOTO aHami3y BH-
KOPHCTaJIM TIONEepeYHi 3pi3u cTebiia Ta JIMCTKOBOI
MIJACTHHKY, HIDKHIO 1 BEPXHIO €MiJepMy JIMCTKOBOI
MJIACTHHKH. TpaBy JAepeBil0 maropOOBOrO 3aroTOB-
JIATW BOPOAOBXK (DeHosoriuHoi (a3u (4epBEeHb-KOB-
tenb 2017-2019 pp.) y 3amopispkiii Ta JHinpo-
METPOBCBKiN obmacTsax. [l excrnepuMeHTaIbHUX
JOCIIIIKEHb BUKOPUCTOBYBaNIM (pikCOBaHy y cyMiIi
eranon 96 % — rminepuH — Boaa (y CIiBBiAHOIIEHHI
1:1:1) TpaBy nepesito maropOoBoro. JliarHOCTHYHE
MIKPOCKOITIYHE JIOCIIJKEHHST TPOBOJWIM 3a 3a-
ragpHONpUUHATHMU  Metogukamu (DY, 2015;
Grytsyk A. R., 2016). AnatoMiuHy OyIOBY pO3IIIs-
namu mia MikpockomomM «MICRO med» XS-3330
3 Bigeo mpuctpoem CCD 5,0 mPix, «biomam»
(JIOMO) 3 uudposoto ¢orokameporo. Buxopucro-
ByBanu 30inmbmenns: 80, 120, 160, 400, 600 Ta
800 pazis. Dororpadii oOpobIAIN y KOMI IOTEpHIN
nporpami «Adobe Photoshop CS3».

Pe3yabTraTn fociigxeHHs Ta iX o0roBopeHHs.
AHANI3YIO4M OTpPHMaHI pPe3yJbTaTH MiKPOCKOIIIYHOTO
aHaJTi3y, MOKHA 3a3HAYUTH, IO Y JOCTIKYBaHIl CUpPO-
BHHI OyJTM BH3HAUEHI ycCi JIarHOCTUYHI O3HAKW aHaTO-
Mi4HOI OymoBH, permamenToBaHi JI®Y mns 1. 3Buyaii-
Horo (tabn. 1). BUKOpHUCTOBYIOYUM XJIOPaTiIpaTHHMA
PO3UUH, JOCIIIKYBaJIM BEPXHIO 1 HIDKHIO eMiiepMy JIu-
CTKOBOI IJIACTHHKH, ii (hparMeHTH, edipoomiiiHi 3a103-
KH, TIOKpUBHI BOJIOCKH, (pparMeHTH eminepmu cTedia,
HECTIPABKHBOSI3UIKOBOT KBITKH.

Knitnam BepxHbOi (pHc. 1) Ta HHKHBOI emigepMu
(puc. 2) nucTka MapeHXiMHi, 3 TOTOBIICHUMH 3BUBHC-
TAMU obonoHkamu. [IponuxiB Garato (puc. 3, 4), T
MIPOJIMXOBOTO anapary — anomouutHui (puc. 1.1).

Ony1ieHHs BEPXHBO] emiiepMu piake (puc. 3), HUX-
HbOI — cepenHe (puc. 4) Ta MpeAcTaBIeHE MPOCTUMHU
4-6 xmiTUHHUMH Bonockamu (puc. 3.2; 4.1), y saxux
HIDKHI KITHHU CTHCKAIOThCSA, a BEPXHSA — JyXE BU-
JIOBXKEHA Ta CTBOPIOE IaByTHHYACTE OIyIIEHHS (pHC. 5).
Ha BepxHiif emizepmi acTo po3ramosaHi edipooiitai
3aJI03KH, SIKi YTBOPEHI 8 KIITHHAMM, IO PO3TAIlOBaHi
y IBa pSAN Ta YOTHPH SIPYCH (IiarHOCTHYHA O3HaKa
poauHuU aiicTpoBi) (puc. 6).
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Puc. 1. ®parMeHT BepXHbOi enllilepMH JIMCTKA:
1 — npoaux, 2 — 6iIsIMpoAUX0Ba KJIITHHA,
3 — 6a3ucHa KJIITHHA emiiepMu

Puc. 2. ®parMeHT HIZKHBOI eMiIepMH JIHCTKA:
1 — 6a3ucHa KJIiTHHA emigepMu

Puc. 3. ®parmMeHT onyleHHs BEpPXHbOI enigepMu
JucTKa: 1 — npocTuii 6araTokJIiTHHHUIN BOJIOCOK,
2 — edipoodJiiina 3a103ka

Puc. 4. ®parmMeHT onyleHHs HUKHBOI enigepMu
guctka: 1 — npocti 6araToKJIITHHHI BOJIOCKHU

"'—-:““'-l.._ -y "‘I’.'l-i_p*ﬂ

Puc. 5. ®parmeHT enigepMu JIMCTKA
3 IPOCTHUMH BOJOCKAMH

LlenTpasnbpHa *HIKa JUCTKOBOI IUNIACTHHKU Ha TIOTIe-
pedHOMY 3pi3i TPUKYTHOI (hOPMU Ta IPe/ICTABICHA TPhO-
Ma IpOBiTHUMH ITydkamHu (puc. 7.4). Kmituau eminepMu
HaJ KHUIKOI BUIOBXKEHI MapeHXiMHi, iX 000JIOHKH I10-
TOBIIIEH], MPSIMOCTIHHI, 3 MPIMUMH opamH. B emizepmi
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Puc. 6. E¢pipooniiina 3a103ka
Ha BepXHiii enifepMi aucTka

HaJ{ ’KUJIKOIO MIPOANXHU 3yCTpidaroThes piako. OmymieH-
HS CepellHE Ta MPEJCTaBlIeHEe MPOCTUMH 0araTOKJIiTHH-
HUMH BOJIOCKaMHU (puc. 7.2).

[Tix emimepMor0 KWIKK y peOpax MICTUTHCS OIMH-
JIBa IIapy TUIaCTHHYACTO-KYTOBOI KOJeHXiMH (puc. 7.3).
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Puc. 7. llenTpanbHa )KWJIKa JTUCTKA HA MONEPEeYHOMY
3pisi: 1 — eniiepma, 2 — npocTuii 6araToKJIiTHHHMIA
BOJIOCOK, 3 — IVIACTHHYACTO-KYTOBA KOJIeHXiMa,

4 — npoBiAHMIi My40K, 5 — cKJIepeHXiMHa 00KJIaKa
nmy4Ka 3i croponu uioemu

Puc. 8. ®parmeHT cTed/ia HA MONEPEYHOMY 3Pi3i:
1 — enmigepma, 2 — NIACTHHYACTO-KYTOBA KOJIeHXiMa,
3 — xJjopeHxima, 4 — engoaepma, S — ckjiepeHxiMHa
00KJIa/IKa NMy4Ka, 6 — BiAKpUTHIi Ko1aTepaabHUI
NMPOBiAHMI MY4YOK, 7 — BUTIOBHEHA CEPIIeBUHA

Puc. 9. Bich cyusiTTsi Ha monepeyHomy 3pi3i:
1 — enigepma, 2 — npocTHii 6araToKIiTHHHMIA
BOJIOCOK, 3 — IJIACTHHYACTO-KYTOBA KOJIeHXimMa,
4 — xjopenxima, 5 — BigkpuTHii KoJ1aTepaabHU
NPOBiTHMII MYYOK, 6 — BUTIOBHEHA ceplleBUHA

[IpoBimHI TydYKH KoJiaTepasibHi, 3aKpUTi, 31 CTOpO-
HU (JIOeMH OTOYEHI CKJIEPEHXIMHOIO OOKJIAIKOIO
(puc. 7.5).

Ctebno oxpyrne 3 Jiefb BHCTYHNAIOUMMHU peOpamMu
(puc. 8). KiitTuHu emimepMu crebiia MapeHXiMHI BH-
JIOBXEHI a0 TPO3eHXiIMHi, X OOOJOHKH MOTOBIIEHI,
MPSIMOCTIHHI, MPOHW3aHI MpsIMHUMHU TTopamu (puc. 8.1).
OmnynieHHs cepesiHe, Npe/CTaBlIeHe 0araToKIi THHHUMH
npoctuMH Bojiockamu. [lin emigepmoro y pedpax cre-
01a 3HaxXOIMThCs OararouIapoBa MIACTHHYACTO-KYTOBA
konenxima (puc. 8.2), a Mix HUMH 1-3 mapu XJIOpeH-
ximu (puc. 8.3). IlpoBimHi myuku y creOmi BiAKpHTI
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Puc. 10. ®parmeHT BiHOYKa
HECNPABKHbOI3UYKOBOI KBITKH
3 e(ipooniiHUMU 32]103KAMHU

konarepainbHi (puc. 8.6). CeplieBuHa BUpakeHa To0Ope
(puc. 8.7), BUNIOBHEHA KJIIITHHAMH OCHOBHOT MapeHXIMH.

TonoBHa Bich CYIBITTS Ha TONEPEYHOMY 3pi3i —
oBasibHa, pedpucta (puc. 9). Kiitunu enigepmu oci na-
PEHXIMHI, YOTUPHUKYTHI, 3 MPAMUMH 000JI0HKamH. [1po-
BiJIHI Ny4Yku BIAKpUTI KojarepanbHi (puc. 9.5). Ilin
eMiZIepMOI0  3HAXOMUThCS OaraTolrapoBa IUIACTHHYA-
cTO-KyTOBa KosneHxima (puc. 9.3). [Iponuxis 6araro, THI
MPOJMXOBOTO arapaTry — aHOMOIMTHHNA. ONyIIeHHs ce-
penHe Ta mpeACTaBleHe MPOCTUMHU 0araTOKITITHHHUMH
BOJIOCKaMH, SIKi 3yCTPIYaOThCS 1 Ha emijiepMi JIUCTKOBOT
TUIaCTUHKH (puc. 9.2).
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KJtiTuau eniepMil BIHOUKA HECTIPaBKHBOSI3UUKOBOT KBIT-
KH JIPEBIF0 TaropOOBOro NMapeHXIMHi 4—5-KyTHi, 3 HE3HAYHO
NOTOBIICHUMH 000soHKamu (prc. 10). OmyieHHs BiICYTHE.
Ha BiHOYKY HecrpaBKHBOSI3UYKOBOI KBITKH Y BEJIMKIN KiJlb-
KOCTI HasiBHI e(hipoodTiiiHi 3aJ103KH, sIKi CKIIAIar0ThCs 3 8 KITi-
THH, IO PO3TAIIOBaHI Y IBA PSIH Ta YOTHPH SIPYCH.

Knituan emizepmMu OOTOpPTKH KOIIMKA ITapeHXiIMHI
a00 BUIOBKEHO-TIAPEHXIMHI, 3 MOTOBIIEHUMH OOOJIOH-
kamu (puc. 11.2) Ta M0310BKHbO-3MOPIIKYBATOI0 KyTH-
kyJnor (puc. 11.4). Ilponuxis 6arato, TUI TPOTUXOBOTO
amapary — anoMouuTHui (puc. 11.1, 11.3).

Puc. 11. ®parMenT eniiepMu J1ucTO4Ka 00rOPpTKH
Kkommka: 1 — ginsinpoauxosa kJaiTuHa, 2 — 6a3McHa
KJITHHA emiiepMu, 3 — Npoaux, 4 — NO310BAKHbO-
3MOPILIKYBATAa KYTHKY.JIa

BucnoBku:

1. 3a pe3yabraramm A0CJiAKeHb BCTAHOBJICHO
XapaKTepHi cHijibHi aHATOMIYHI 03HAKHM JepeBilo ma-
rop0ooBOro Ta AepeBil0 3BUYAIHOTO:

* NPOJUXU AHOMOLMTHOIO THUILY, 3aJI03UCTi TpH-
XOMM HAsIBHi Ha Bciii MOBepPXHi pOCJHHM;

* napeHXiMHO-NPO3eHXiMHa emigepma credJa,
A JIMCTKOBOI IUIACTHHM XapaKTepHMil i3oJare-
pajbHUil THI OyT10BH.

2. Bigminni aHaToMiuyHi XapakTepHCTHKH Jepe-
Bil0 marop6oBoro:

* BepXHf enigepMa 3 MOTOBIIEHMMH 000JIOHKA-
MM, ONyIIEHHS] MABYTUHHCTE;

* y credai uYiTko BHpaKeHa
cepLeBHHA;

* HasIBHICTH 3HAYHOI KiJILKOCTI y enigepmi JucT-
Ka, emiiepMi HAA KHJIKOK JHMCTKOBOI IUIACTHHKH,
emnifiepMi cTeds1a i roJI0BHOI oci cynBIiTTS MpocTHX 0a-
TaTOKJITHHHHUX BOJIOCKIB.

3. Orpumani gani 6y1yTh BUKOPHMCTaHI NpH ileH-
Tugdikauii pociaun poay /lepesiii Ta npu po3podui
MPOEKTY MeToAiB KOHTpoJI0 sikocTi (MKS) «/lepe-
Bil0 marop0oBoro Tpasa».

BUIIOBHCHA

Tabmuns 1

HOpiBHflﬂbHa XapPpaKTEePUCTUKA AHATOMIYHHX I[iaFHOCTI/I‘lHI/IX O3HAK )]epeBilO l'lal“OpﬁOBOl"O

Ta JepeBilo 3BUYAITHOTO

MikpockoniyHi 03HaKH TPaBU

Jepesiii maropoosuii Achillea collina J.
Becker ex Reichenb.

Jepesiii 3Buuaiinmii
Achillea millefolium L.

JIucrox Ha Bepxwiii eninepmi edipoouiitni 3a103kH, | ToHka cMyracta KyTHUKY/Ia, IPOJUXOBUit
MPOANXOBHH arapar aHOMOLIUTHOTO arapar aHOMOILIMTHOTO THITY,
THUILY, KIIITHHY €MiIEPMH 3 MMOTOBIIEHUMH | KJIITHHH €TiIepPMH 31 3BUBHCTHMU
3BUBUCTHMH 00OJIOHKAMHU HEPiBHOMIPHO IOTOBIIEHUMH 00O0JIOHKAMHU
Kunka TpukyTHOT POpPMH, TPH IPOBIIHI MydKH B310BX RKHUIIOK KPUCTATIYHI BKJIIOYSHHS

KaJBLII0 OKCaJaTy

Edipooniitni 3a5m03kn

Ha BepxHiii emizepmi po3raroBati
3aJI03KH, SIKi yTBOPEHi 8 KIIITHHAMH, IO
PO3TAIOBaHI y /IBa PSIU T4 YOTUPH SIPYCH

Pinxi 3a5103KH 3 KOPOTKOO HIXKKOIO Ta
TOJIBKOIO 13 2 psAxiB 10 3-5 KITITHH, OTOYeHi
MTyXHPETogiOHOI0 KyTHKYIIOK0

OIyIICHHS CepeqHe, 0araTOKIiTHHHI
HPOCTi BOJIOCKH, ITy4YKH BIIKPHUTI,
KoJIaTepalibHi, 100pe BUpaXeHa CepLEeBUHA

Bonocku IMpocTi 4-6 KIITHHHI, y SKUX HYKHI OnHopsHi, 1ii ado ¢pparMeHTOBaHi i3 4-6
KIIITUHH CTHCKAIOThCS, @ BEPXHS — J{yKe IpiOHUX, O1bII 200 MEHII i301aMeTPUIHIX
BUJIOBKCHA Ta CTBOPIOE MABYTHHUCTE KIIITHH O111 OCHOBH Ta TOBCTOCTIHHOL
OITyIICHHS 3BHUBHCTOI KiHIEBOI KIIITHHU

Crebno OxpyTIie 3 J1eb BUCTyTarounMu pebpamu, |ImageHpka KyTHKyma, IpOJUXOBHUIT arapar

AHOMOILIUTHOTO THUITY

BiHOYOK HeCnpaBKHbOS3HIKOBOT
KBITKH

KuitTiHY enigepMu napeHxiMHi 4-5-kyTHi,
3 HE3HAYHO MOTOBICHUMH ODOJOHKAMH

CocoukonoiOHi KIIITHHH eMigepMH
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LLC “Academy of Natural and Complementary Medicine”, Kyiv
KYIV-2023
INFORMATION LETTER

Scientific and practical conference with international participation, involving young scientists, students,
dedicated to the 160th anniversary of the birth of Academician V.I. Vernadsky:

“THE PLACE AND ROLE OF MAN IN NATURE” ACCORDING TO V.I. VERNADSKY
(here in after referred to as the — Conference)

Dear Colleagues!

The Organizing Committee of the Scientific and Practical Conference, guided by the slogan “Healthy Motherland —
Healthy Country”, has the honor to invite you to participate in the work of a scientific event dedicated to the 160th
anniversary of the birth of Academician V.I. Vernadsky, namely: the problems of the present — “Health” I and a
healthy lifestyle: from a plant to a person. The conference is included in the “Register of congresses, congresses,
symposiums, scientific and practical conferences, scientific seminars and plenums that will be held in 2023 by the
Ministry of Education and Science of Ukraine” (Certificate of the Ministry of Education and Science of Ukraine
dated 02.02.2023, No. 137).

The conference will be held offline/online on May 30, 2023 from 10.00 to 18.00 at the National Scientific
Medical Library of the Ministry of Health of Ukraine at the address Kiev, st. Leo Tolstoy, 7, (metro station Leo
Tolstoy square), Conference hall.

The purpose of the Conference is the relevance of the teachings of Academician V.I. Ukraine and the world, as
a single holistic medical direction, as well as individual methods and practices in the context of human health, a
healthy lifestyle in a period of socio-economic and environmental upheavals as the basis of the teachings according
to V.I. Vernadsky about the noosphere that make up health.
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THEMATIC AREAS OF THE CONFERENCE - “MODERN DEVELOPMENT OF V.I. VERNADSKY’S
IDEAS ON THE PLACE AND ROLE OF MAN IN NATURE”:

1. Topical issues of the teachings of Academician V.I. Vernadsky and a look at the current state of development
of classical and complementary / alternative medicine in Ukraine and in the world in accordance with the main
directions outlined in the WHO Strategy for Traditional Medicine for 2014-2023 lifestyle.

2. Conceptual issues of complementary/alternative medicine in Ukraine and the world in the context of state
policy to ensure and implement a healthy lifestyle.

3. Academician V.I. Vernadsky about medical, biological and social aspects of health: The doctrine of the
noosphere that makes up health:

3.1. “Healthy Family — Healthy Country”.

3.2. “Health and a healthy lifestyle: from plants to humans”.

4. Physical therapy, occupational therapy in Ukraine and in the world, legal and legal aspects.

4.1. Standards for teaching bachelors and masters and standards for the provision of medical practice, medical
services for physical and medical rehabilitation and physical therapy, occupational therapy.

4.2 Biosafety and human health.

4.3. Ecology and biosafety of the health of future generations in the context of socio-economic and biological shocks.

5. Scientific and methodological substantiation of the use of CMA methods in complex, preventive therapy
and medical, physical therapy, occupational therapy and rehabilitation of patients of different ages against the
background of comorbid diseases with the introduction of standards and principles of evidence-based medicine.

6. Problems of standards and criteria for the quality education of future specialists. Integration and educational
and methodological support of CMA methods in the educational process.

7. NATO: a look at the application of complementary medicine methods in the rehabilitation and restoration of
the health of combatants. Socio-economic feasibility of the effectiveness of the application of CMA methods in the
context of global problems both in Ukraine and in the world.

8. Mental and physical health: problematic issues. Complementary/alternative screening methods for diagnosing
and correcting health.

8.1. Methods of psychological, social, professional rehabilitation and their impact on the restoration of human health.

9. Astropsychology.

10. Natural, natural ways of healing. Phytotherapy and pharmacognosy: teaching experience in the specialties
“Medicine”, “Dentistry” and “Pharmacy”, “Physical therapy, occupational therapy”.

10.1. Herbal health practices: from folk recipes to science-based, registered herbal remedies. Phyto — extempore.

10.2. Nutraceuticals and parapharmaceuticals.

11. Homeopathy: experience in teaching and application in medicine and physical therapy, occupational therapy,
medical rehabilitation.

11.1. Homeopathy and pharmacology — two “sides of the same coin” of health and treatment.

12. Osteopathy, manual therapy: experience in teaching and application in medicine, physical therapy,
occupational therapy, rehabilitation

13. Ayurveda and Tibetan medicine: features, realities and prospects in Ukraine and the world.

14. Chinese traditional medicine: realities and prospects in Ukraine and the world.

15. Iridology: express and screening diagnostics in doctor’s practice.

16. Aromatherapy and phytoergonomics.

17. Information medicine: experience in teaching and application in medicine, physical therapy, occupational
therapy. Realities and prospects.

18. Information hygiene in the modern world. “Information diseases of today”.

19. Electropuncture and informational diagnostics: experience in teaching and implementing as a screening
method for diagnosing and monitoring the effectiveness of treatment and physical health.

20. Healing: regulatory and legal aspects of settlement in Ukraine and the world.

21. Issues of deontology and drug ethics in the field of KMA. Culture of communication and healing: “The word
heals, the word heals”.

22. Therapeutic physical culture as a therapeutic and prophylactic method of recovery.

23. SPA — procedures as a method of rehabilitation and recovery.
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23. Topical issues and prospects of public organizations-associations.

23.1. NGO “Association of Specialists of Traditional and Alternative Medicine of Ukraine”: history of formation
and prospects.

24. Present and future realities of young scientists. Formation of the future scientific elite.

25. Bioethics in scientific research, medical practice, physical and medical rehabilitation.

26. Phytotherapy. Journal” is a movement from the scientific and practical publication of Ukraine (category “B”)
on biological, medical, pharmaceutical sciences and physical therapy, occupational therapy to the scientific and
metric international publication included in the SCOPUS database.

“THE PLACE AND ROLE OF MAN IN NATURE” ACCORDING TO ACADEMICIAN
V.I. VERNADSKY - MODERN DEVELOPMENT AND CURRENT COMPONENTS.
HEALTHY LIFESTYLES: COMPLEMENTARY/ALTERNATIVE MEDICINE METHODS
TO BE DISCUSSED AT THE CONFERENCE:
» Aromatherapy. Phytotherapy.
* Nutraceuticals, parapharmaceuticals.
* Apitherapy, hirudotherapy. Animal Therapy
* Ayurveda, traditional systems of detoxification and nutrition.
* Information medicine. bioresonance therapy.
» Homeopathy.
» Massage, manual therapy, osteopathy, cranio-sacral therapy, occupational therapy.
*» Acupuncture, reflexology, su-jok therapy.
* Electropuncture diagnostics.
» Traditional Chinese medicine, qigong therapy.
* Psychological support and health adjustment.
* Economic social and environmental biological factors as a component of the basis of health.
* SPA procedures.

Forms of participation in the Conference offline/online:

* Oral presentation with the possibility of presentation in PowerPoint
* Press conference

* Round table

* Presentation of the company

* Participant

» Master Class

* Seminar

* Publication of abstracts, articles

+ absentee participation

* Online participation of participants from near and far abroad countries, as well as participants from Ukrainian cities.

Publication conditions:

The materials of the Conference will be published in the professional scientific and practical journal “Phytotherapy.
Journal” in accordance with the requirements and recommendations for scientific articles.

Abstracts (up to 1 page) and articles (up to 10 pages with references, abstracts and keywords in Ukrainian,
English) are given according to the following structure: UDC, title of the work (in capital letters), initials and
surnames of authors, scientific title, scientific degree ( master, graduate student, doctoral student, practitioner,
healer); full name of the institution (place of work, training); sections of abstracts and articles: relevance, purpose
of the work, materials and research methods, research results and their discussion, conclusions about the feasibility
of practical use of the experience gained, prospects for further research. References to literary sources for the article
are required. Materials that violate the principles of ethics and do not meet the above requirements will not be
published.
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Payment

1. The cost of publishing abstracts for participants (individuals) from Ukraine is 350 UAH, students — 150 UAH.
for 1800 characters (one page).

2. Registration fee for participants from Ukraine — 550 UAH, students — 150 UAH.

3. An agreement is concluded with a legal entity for participation in a scientific event, which specifies the form
of participation and payment.

3. Payment for participation in the Conference (registration fee) and publication of abstracts or articles should be
made by money transfer to the current account until May 15, 2023:

Payment receiver: NGO “Association of Specialists in Traditional and Alternative Medicine of Ukraine”
Address: Kyiv
tel.: +38(050) 353-03-26
Requisites: p/p IBAN — UA 733808050000000026001591851 in JSC “RAIFFEISEN BANK
AVAL”, Kiev, MFO 380805
Identification code: 33443640
Timing

The participant’s questionnaire, abstracts, receipt of payment of the cost of publication must be sent before
May 19, 2023 to the e-mail: phitotherapy.chasopys@gmail.com

Conference Venue:

Kiev, st. Leo Tolstoy, 7,

National Scientific Medical Library of the Ministry of Health of Ukraine,
metro station “Lva Tolstoy Square, 7”

Official languages of the Conference:
Ukrainian, English.

Regulations:

report:

» oral —up to 15 minutes.

poster presentation — 15 min.

» presentation of the company, discussion — up to 7 minutes.
seminar — up to 25 min.

master class — up to 25 min.

problematic lecture — up to 20 min.

MATERIALS OF THE CONFERENCE (abstracts) AND CERTIFICATES with an indication of the number
of points that will, after the end of the Conference, be sent by mail in the online participation form to the address
stated in the participant’s questionnaire.

Regulations for holding the Conference offline/online:

May 30, 2022:

09:45-09:55 — Registration of Conference participants offline/online.

10:00-10:25 — Press conference, round table.

10:30-12:55 — I Plenary session.

13:00-13:25 — Break, coffee.

13:30-15:00 — Breakout sessions.

15:05-15:15 — Break.

15:20-17:30 — Breakout sessions.

17:30-17:55 — discussions, adoption of a resolution, presentation of participant certificates, certificates and awards.

18:00 — Closing of the Conference.

Within the framework of the Conference on May 30, 2023, from 10:00-16:15, MASTER CLASSES and thematic
SEMINARS will be held on various methods and areas of the KMA.
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The topics of master classes, seminars for participation will be presented in the program, according to the
application that you indicate in the questionnaire.

Contact phone numbers:

All-University Department of Physical Education, Sports and Human Health:

+380950524124 Kravchenko Anna Vitalievna.

+380976960071; +380634518485 Demidova Elena Akimovna (VOO).

+380933798182 Zelenyuk Oksana Vladimirovna.

+38 050 3530326; +380984287216 Garnik Tatyana Petrovna.

Accommodation and hotel booking:

+38(044) 430 02 60; +38 0964812183 Katsurak Maria Ivanovna.

Questionnaire for the Conference participant May 30, 2023
Surname
Name
Surname
Science degree
Academic title
Job title
Name of organization/institution
(place of work, training)
Topic of the report, master class, seminar, theses, article (underline)

co-authors
Email
Postal address: city (with postal code) or New mail No.

Contact number:

Form of participation in the conference:
— oral report

— company stand presentation

— listener

— Master Class

— absentee participation

— publication

— seminar

— poster presentation

—online

Technical means of presentation
— multimedia projector

Date “ ” 2023 signature

Please send the completed questionnaire to e-mail: phitotherapy.chasopys@gmail.com
Information about events on the website www: uanm. org.ua

http://www.tnu.edu.ua/

http://medinstitut.dp.ua/

Organizing Committee

- 118 ®itorepanis. Yaconuc Ne 1, 2023




Haykosi 3i6paHHA

Tappiiicbknii HanioHaLHMIA yHiBepcuTeT iMeni B.I. Bepuaacbkoro, M. Kuis
HauionanbHa HaykoBa Mean4Ha 6i0jioreka MO3 Ykpainu
JABH3 «J/IpBiBCchKUIi HalliOHATBHMIT MeqUUYHMIi YHiBepcuTeT» iMeHi lannna laaunskoro,
Kadenpa peabinitauii i Herpaguuiinux Metonis JikKyBaHHA
TOB «/lHinpoBcbKUii MeqMYHNIT iIHCTUTYT TpaauuiliHoi i HeTpaguuiiiHOT MeqUUMHMY, M. JIHinpO
Kuiscbkuii nosairexniynuii ynisepcurer imeni Iropsit Cikopcbkoro,
®axyabTeT OioMennuHoi inxeHepii, Kagenpa 0iode3nexu i 310poB’s1 JiloAuHN
HanionanbHuUil €K010r0 —HATYPAJIICTHYHHUIN NeHTpP yuHiBcbKkoi Mosoni MOH Ykpainn
BI'O «Aconianis ¢axiBuiB 3 HapoaHoi i HeTpaguNiiiHOI MeIUIIHA YKpaiHN»
Binainienns: pyHnaMeHTaJIbHUX NP00JieM MeAUIIMHU AKa/leMil HAyK BHIIOI IIKOJIM YKpaiHu
Kuaaiinencexuii ynisepcurer, Jlutsa
Grand Hotel Sava****Zagreb****, Poramxka, Ciaruna, CjioBeHis
Komnanisn «<ROI SANITATEM AQUA» Ykpaina—CJioBeHist
€Bponeiicbka MennuHna Aconianisi, beabris
Acounianisi eKcnepTiB 3 NCUXO0JI0TIl HAA3BUYAHHNX cuTyaniil B ITasii i 3a xopaonom, ITasis
BcecBiTHe ToBapuctBo Meguunoro Huryn, Kuraii, Ilexin
TOB «3oi10Ta HuBa», canaropiii «3o10ta HuBa» cmT. CepriiBka,
Binropoa-/J{HicTpoBchkuii paiion, Onecbka 001acTh
«JlicoBa nmicus» BosmmHcbKuii 001acHuii canaropiii, Kosebcbkuii paiion
TOB «Akanemist HATypPaJIbHOI i KOMILJIEMEHTAPHOI MeTUIIMHI», M. KniB

KHIiB-2023
THOOPMALIMHUMA JIUCT

HaykoBo-npakTuiHa KoHdepeHLis 3 Mi’kHAPOAHOIO YYACTIO, 32JIy4eHHSIM MOJIOAMX BUYCHHUX, CTYICHTIB,
sika npuypo4ena 160-piu4ro Bin nua HapomkeHHs akagemika B.1. Bepnaacekoro:

«MICIE I POJIb JIKOAWHU Y ITPUPO/I » 3A B.I. BEPHA/ICBbKUM
(nani — Kondepenirist)

IITanoBHi Koaern!

Oprkomitet HaykoBo-nipakTHyHOi KoHdepeniii, kepytouuch raciom «3moposa Ponuna —3noposa Kpainay», mae
4eCTh 3apocuTH Bac 10 ydacti y poOOTi HAYKOBOTO 3aXO0[y, SIKMW MPUCBSYeHO 160-piudro Bi JHS HAPOMKEHHS
akazgemika B.I. BepHajcbkoro, a came: mpoOiaemMaM ChbOTOJIEHHS — «3I0pOB’sl 1 3M0POBUil CIIOCIO KUTTS: BiJ poc-
avHE 10 nroauHamy. KoHdepeHiito BHeceHo a0 «Peectpy 3'i3/1iB, KOHIPECIB, CUMITO31yMiB, HAyKOBO-IIPAKTHYHUX
KOH(epeHIIill, HAayKOBHX CEMiHAPIB 1 INIEHYMIB, sKi mpoBoguTUMYThCs Y 2023 porii MOH Ykpaiam» ( [locBiguenHs
MOH Vkpainu Big 02.02.2023r., Ne 137).

Kondepenmis Oyne nposenena odumaiin/onnaiin 30tpaBus 2023 poky 3 10.00 mo 18.00 ron. y HamioHais-
Hill HayKOBi# MenuuHii OibmioTeni Ykpainu: M. Kuis, Bym. JI. Tonctoro, 7 (ct. metpo «Ilnoma JIsa TomcToroy)
Kondepenmiiina 3ana.

Meta KondepeHiii — akTyaibpHICTh BueHHS akanemika B.1. BepHaacbkoro npo «Poib 1 Miciie JIFOAWHU Y TIPUPO-
Ii», 0OrOBOPEHHSI Cy4aCHOTO CTaHy HABYAIbHO-METOAMYHOIO 1 KIHIYHOTO 3a0e3eUeHHs KIIACHIHUMU METOIaMHU
1 3acobamMH KOMIUIEMEHTapHOI/albTepHATHBHOL (HapoqHOI i HeTpaaumiitHol) meauian) (nam — KMA) B Ykpaini
1 CBITI, SIK €IMHOTO I[IICHOTO MEIUYHOTO CIIPSIMYBaHHS, TaK 1 OKPEMHUX METOIB 1 IPAKTHK Yy KOHTEKCTI 100 3/10-
POB’s1 TFOICTBA, 3AOPOBOTO CIIOCO0Y XKUTTS Y TIEPiOJIi COIiaTbHO-EKOHOMIYHUX 1 €KOJIIOTIYHIX MOTPSICIH K OCHOBA
BucHHs 32 B.1. BepHajachkum npo Hoochepy, CKIaI0Bi 310pOB’sl.
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TEMATHUYHI HAIIPSIMKY KOH®EPEHIII — « CYYACHUM PO3BUTOK IJIEM
B.I. BEPHAJICBKOTI'O ITPO MICIIE I POJIb JIFOAUHU Y IIPUPOII»:

1. AkTyanbHi MUTaHHs BUCHHS akajeMika B.I. BepHaacekoro i momisa Ha CydacHHH CTaH PO3BUTKY KJIACHYHOI
1 KOMIUIEMEHTapHOI/aJIbTEPHATHBHOI MEIUIIHN B YKpaiHi Ta CBITI y BIAMOBITHOCTI 3 OCHOBHHMH HAIPSIMKaMH, BH-
knaneHnmu y «Crparerii BOO3 3 Hapoanoi meauuan Ha 2014-2023 poku» y KOHTEKCTI 3[0pPOBOTO CIIOCOOY JKUTTS.

2. KoHnenTyaiibHi MATaHHS KOMIIEMEHTAPHOT/AIETEpHATUBHOT MEIUITMHY B YKpaiHi 1 CBITI y KOHTEKCTI Jep-
aBHOI MOJITUKYU LIOA0 3a0€3MeUeHHsI 1 BIPOBAPKEHHS 3[0POBOTO CIIOCO0Y KUTTH.

3. Axagemik B.1. BepHanchkuii mpo Meanko-010J10Ti1UHi 1 COIliabHI aCIIeKTH 310poB’s: BueHHs 1po Hoocdepy,
CKJIaJIOB1 310pOB’4:

3.1.«3noposa Poguna — 3moposa Kpainay.

3.2. «3m0poB’s 1 3M0pOBUIA CHOCIO KUTTS: BiJl POCIHHU JI0 JFOTUHI.

4. ®iznyHa Teparnis, eproreparis B YKpaiHi 1 CBiTi, IPaBOBi Ta IOPUIUYHI ACTICKTH.

4.1. CranmapTy Ipu HaBYaHHI OakanaBpiB i MaricTpiB Ta CTaHAAPTH HaJaHHS MEIUYHOI MPAKTUKU, MEAUIHUX
mocyr y (hisuuHii i MenuHii peabiniTamnii Ta Gpi3udHIN Teparrii, eproTepartii.

4.2. bioGe3neka i 310pOB’sl JIIOJUHU.

4.3. Exonoris 1 6io0e3reka 310poB’ st MaiiOyTHIX TIOKOJIiHh B KOHTEKCTI COIIaIbHO-eKOHOMIYHHUX, 010JOTTIHUX
HOTPACIHB.

5. HaykoBo-MeTOnWYHE OOTpYHTYBaHHS 3acTOCyBaHHS MeToiB KMA y KOMITJIeKCHIN, TPEBEHTUBHIN Tepartii Ta
MenuuHil, Gpi3uuHil Tepamii, eprorepamnii i peabiniTanii nanieHTiB pi3HUX BIKOBUX IPYII HA TJIi KOMOPOIHUX 3aXBO-
PIOBaHb 13 BIPOBADKCHHSAM CTaHJAPTIB 1 MPUHIIUIIIB JOKA30BOi MEIUITUHH,.

6. IIpobieMu cTaHapTiB 1 KPUTEPIiB SIKICHOT OCBiTH MailOyTHIX (haxiBLiB. IHTErpyBaHHS 1 HABYATBHO-METOUY-
He 3a0e3nedycHHs MeToniB KMA y HaBuabHUH mporiec.

7. HATO: nomsin Ha 3acTOCYBaHHsI METOAIB KOMIIJIEMEHTAPHOI METUIIMHY Y peabiniTarii i BiIHOBIEH1 30pOB’s
y4acHUKIB OoioBuX nidd. ColliaibHO-eKOHOMIYHA JIOMUIBHICTh €()eKTHBHOCTI 3acTocyBaHHs MeToniB KMA B ymo-
BaxX NI00AJILHUX CHOTOICHHUX MPoOJIeM K B YKpaiHi, Tak iy CBITi.

8. [Icuxivne 1 GizudHe 310pOB’s: MpoOIeMHI MuTaHHs. KoMIuieMeHTapHi/anbTepHaTHBHI CKPHHIHT-METOJIHN Jia-
THOCTHKH 1 KOpEKILii 370poB’s.

8.1. MeToau IICUXOJOTTYHO1, COITiaIbHOI, IpoheciiHOT peabimiTarii Ta iX BIDIMB Ha BiIHOBJICHHS 30POB S JTFOINHH.

9. Actporicuxonoris.

10. HarypanbHi, mpupomHi MeToau o3noposieHHs. ditoreparis 1 hapMakorHO3is: JOCBI BUKIIAIaHHS 3a CIIeIli-
anbHOCTsIMH «JlikyBanbHa cpaBay, «Ctomaronoris» ta «Dapmaniay», «Pi3uuHa Teparis, eprorepanis.

10.1. ®iTO03MOPOBYI PAKTUKH: BiJl HAPOIHUX PEIICIITIB IO HAYKOBO-OOTPYHTOBAaHHUX, 3apEECTPOBAHUX (iTompe-
naparis. dito — ex tempore.

10.2. HyTpuneBTHKH i TapadapMaIieBTHKH.

11. I'omeomnarisi: AOCBiA BUKIAJAHHS 1 3aCTOCYBaHHS B MEIUIMHI 1 (Qi3uuHili Tepamii, eprorepamii, MeguuHil
peabimiTarii.

11.1. I'omeomnaris i (hapMaxosIoOris — Bi «CTOPOHH OJIHI€T MEAADY 310POB’S 1 TIKyBaHHS.

12. Ocreormarisi, MaHyallbHa TepaIlis: JOCBiI BUKIIAJIaHHS 1 3aCTOCYBaHHS B MEAMIIMHI, (GI3WYHIN Teparii, epro-
Teparii, peabimitarii

13. AropBena i THOETCbKA MEIUITAHA: OCOOIMBOCTI, pealii i MepcreKTHBY B YKpaiHi 1 CBiTi.

14. KuTaiicpka TpaguuiiiHa MEIUIMHA: peaIil i HepCIeKTHUBY B YKpaiHi i CBiTi.

15. IpumoaiarHocTHKA: €KCTIPEC 1 CKPUHIHT-T1arHOCTHKA Y TIPAKTHIII JIIKapS.

16. Apomareparist i iToeproHoMika.

17. IndopmartiitHa MenUITMHA: TOCBIT BUKIIQJIaHHS 1 3aCTOCYBaHHS B MEIUIMHI, (Di3MUHIN Tepalrrii, eproTeparrii.
Peanii i nepcnexTuBy.

18. Indopmarriiina ririeHa y cygdacHoMy cBiTi. «IH(popMaIiiiHi XBOpOOH CHOTOICHHSY.

19. EnexTponyHKTypHa 1 iHpopMaliliHa AiarHOCTUKA: TOCBi BUKJIAJaHHSA 1 BIPOBA/XKEHHS K CKPUHIHT-METO-
Iy J1arHOCTHUKH Ta KOHTPOJIO €(PEKTHBHOCTI JIIKYBaHHSA 1 CTaHy (i3UIHOTO 370POB’SI.

20. L{inuTensCTBO: HOPMAaTUBHO-TIPABOBI ACIICKTH BPETyIIOBAHHS B YKpAiHi 1 CBITI.

21. [Muranns peonToNoril 1 Jikapcbkoi eTukn y cdepi KMA. Kynbrypa crinkyBaHHS 1 0310poBieHHs: «CII0BO
JIKY€E, CIOBO 3ILTI0EY.
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22. JlikyBasipHa (hi3n9HA KyIBTYpa SIK JIIKyBaJIbHO-IIPO(ITAKTUIHNAN METOJ 0370POBICHHS.

23. SPA— niporieaypH sk MeToj] peabimiTamii Ta 0370POBICHHS.

23. AKTyallbHi IMTaHHS 1 MEPCIIEKTHBY TPOMAJICKKHUX OpraHi3alliii-acomiarii.

23.1. BI'O «Acomiaris (axiBiiiB HapoaHOi 1 HETPAAMIIHHOT METUIIMHA YKpaAiHH» : iICTOpIis CTAHOBJICHHS Ta
[CPCIICKTHBH.

24. CrorofeHHs 1 MalOyTHI peastii MONoauX HayKoBIiB. @OpMyBaHHS MaiOyTHROT HAyKOBOT EJIITH.

25. bioeTnka B HAyKOBHX JIOCTIKEHHIX, MEINYHII MpakTui, Gi3udHii i MequuHii peabimitartii.

26. «Dirorepamis. Yacomue» — pyX Bill HAYKOBO-NIPAKTHYHOTO (haxOBOTO BHIAHHS YKpaiHu (karteropis «b»)
3 010JIOTIYHMX, METUYHIX, (paPMAIICBTUUHIX HAYK Ta (hi3U4HOI Teparii, eproreparii 10 HayKOBOMETPHUIHOTO MiX-
HApOIHOTO BUAAHHSA Ta BKItoUYeHs 10 6asu SCOPUS.

«MICIE 1 POJIb JIIOAWUHU Y TIPUPOAI» 3A AKAJJEMIKOM B.I.BEPHA/ICBKUM —
CYYACHHM PO3BUTOK I AKTYAJIbHI CKJIAJIOBI.
300POBUIA CIIOCIB )KUTTSI: METOIU KOMILIEMEHTAPHOI/AJIGTEPHATUBHOI

MEJIUIUHU, AKI BYIYTbh PO3IVISHYTI HA KOH®EPEHIIII:

» Apomareparis. ditoreparris.

* HyrpurnieBruku, napadapmarieBTUKH.

* AmiTteparis, ripyaoTeparnis. AHiManoTeparis

* AropBena, TpaJAuIliiHI CHCTEMH JIETOKCHKAIII] Ta XapuyBaHHS.

* [ndopmaniiina mequiHa. biope3oHaHcHa Tepartis.

* [omeomnaris.

* Macax, MaHyaJlbHa Tepallis, 0CTEONaTis, KpaHIoCaKpalbHa Teparisi, eproTeparis.

* AKYITyHKTYpa, peduieKcoTepaisi, Cy-HKOK Tepartis.

* EnexTporyHKTYpHa TiarHOCTHKA.

* TpaaumiliHa KUTalicbka MEIUIIUHA, ITUTYH-Teparis.

* [IcuxomnorivyHa miaTpUMKa 1 KOPEKIIisl 30POB .

* EKOHOMIYHO-COIIiaJIbHI 1 €KOJIOTTYHO-010JIOT1YHI YNHHUKH SIK CKJIaJI0Ba OCHOBH 37I0POB’SI.

* SPA —niponienypu.

®opmu yuacti y Kondepenuii opuiaiin/onnaiin:

* YcHa JI0TIOBiIb 3 MOXKIIMBICTIO TIpe3eHTallii B PowerPoint
* IIpec-koHpepeHIris

* Kpyrmmuii crin

* [lIpe3eHTariis KoMmaHii

* Y4acHUK

* Maiictep-Kkiac

» CewmiHap

* [lyOumikarist Te3, crareit

» 3ao4Ha yuyacTb

* OHJaliH-y4acTh YYaCHHUKIB 3 KpaiH OJU3BKOTO 1 IAJIEKOTO 3apyOidoKs, 8 TAKOXK YYACHHKIB 3 YKPATHCHKHX MICT.

YmoBu nmyOaikamii:

Marepianu Kongepenuii OyayTs omyOiikoBaHi y (paxoBoMy HayKOBO-IIpaKTHUHOMY XypHaii «Dirorepamis. Ya-
COITKCY BiJINIOBITHO JI0 BUMOT 1 PEKOMEHIAIIH 10 HAyKOBUX CTaTeH.

Tesu (mo 1 cTopiakm) i crarTi (1010 cTOpPiHOK 3 JiTEpaTyporo, pe3roMe Ta KIIFOYOBUMHE CIIOBAMU YKPaiHCHKOIO,
AHIIICHKOI0 MOBaMH) TIOAIOTHCS 33 TaKOIO CTPYyKTyporo: YK, Ha3zBa poOOTH (BEIMKUMH JITEpaMu), iHIMia A Ta
Npi3BHUINA aBTOPiB, HAYKOBE 3BaHHS, HAYKOBHH CTYMiHb (MaricTp, aclipaHT, JOKTOPAHT, IPAKTUKYIOUHH JIiKap, LiIH-
TEITb); TIOBHA Ha3Ba YCTaHOBH (Miciie pOOOTH, HABYaHH ); PO3ILIN T3 1 CTATTIi: aKTYaNbHICTh, METa pOOOTH, MaTepi-
QJIM 1 METOJTU JI0CITiIPKSHHS, Pe3YJIbTaT! JOCIIKEHHS Ta IX 00TOBOPEHHS, BACHOBKH MPO JIONUIBHICTh MPAKTHYHOTO
BHUKOPHCTAHHS HaOyTOTO JOCBITY, IEPCIICKTHBY MOANBINUX NOCIIKeHb. [loCHIaH s Ha JiTepaTypHi JKeperna s
CTaTTi 000B'AI3KOB1. MarepianH, B IKUX MOPYLIYIOThCS IPHHITUIN CTUKH Ta SKi HEe BIATIOBIIAIOTH 3a3HAYEHUM BHUILE
BHMOTaM, IMyOTiKyBaTHCS He OyIyThb.
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Haykosi 3i6paHHA

Omnmaara

1. Bapricte myOmikamii Te3 uia ydacHUKiB (¢izuunux oci®) 3 VYkpaimu — 350 rpH., cryneHtd — 150 rpH.
3a 1800 3HaKiB (07HA CTOPiHKA).

2. OpranizaniifHuil BHECOK JJIs1 y4aCHUKIB 3 Ykpainu — 550 rpH., ctygentu — 150 rpH.

3. 3 OpUANYHOI 0COOO0 HA yUacTh Y HAYKOBOMY 3aXO0Jli YKJIAJAE€ThCS YIO/a, Y AKii yKa3yeThcs popMa ydacTi

Ta oIuiara.

3. Omrary 3a y4acte y KoHdepenmii (opranizaniiHuii BHECOK) 1 IMyOmiKamiro Te3 abo CTarTi 3AiHCHIOBATH
HIJISIXOM IPOIIOBOTO NEpeKasy Ha pO3paxyHKOBUI paxyHOK a0 19 Tpasus 2023 p.:

OpnepikyBay IJIATEKY:

BI'O «Acouianisi paxiBuiB 3 HapoaHOI i HeTpaAMUIHHOT MeIHMIIMHU YKpaiHI»

Anpeca:

M. KuiB
Teut.: +38(050) 353-03-26

PexBizuTn:

p/p IBAN- UA 733808050000000026001591851 B AT «PAMDPDANIEH BAHK ABAJIb», m. Knuis,
M®O 380805

InenTudikauiiinmii kox:

33443640

Tepminn

AHKETY y4aCHHKA, T€31, KBUTAHIIIIO PO CIUIATy BapTOCTI MyOiKalii HeoOXiqHo Hagicaary jo 19 tpasHs 2023
poky Ha e-mail: phitotherapy.chasopys@gmail.com

Micue npoBenennsi Kondepenmii:

M. KuiB, Bya JIbBa Toucroro, 7,

HauionajibHa HayKkoBa MeIu4Ha 0id/1ioTeka Ykpainm,
cTranuist MeTpo «miaoma JsBa Toscroro, 7»

Odoiuiiini moBu Kondepenuii:
yKpaiHChKa, aHIJIiChbKa.

Periiamenr:
— JIONOBiAb:
* ycHa — 710 20 xB.

— CTEHJ0BA AONOBiab — 15 XB.

* Ipe3eHTallid KOMIaHii, JUCKycCis — 10 7 XB.
— ceMiHap — J10 25 XB.

— MaiicTep-Kkiac — 10 25 XB.

— npoOireMHa Jiekiist — 10 20 xB.

MATEPIAJIA KOH®EPEHIIII (Te3n) I CEPTU®IKATH i3 3a3HaueHHAM KilTbKOCTi 0aliB, sKi OymyTh,
micist 3aBepiieHHst KondepeHii, HagicnaHi MOIITOI0 MNP OHJIAMH (opMi yuacTi 3a aipecoro, sKa 3asBJIeHa B aHKETi

Y4acHHUKA.

PernamenT npoBenenns Kondepenuii ofJiaiin/onnaiin:

30 TpaBus 2022 p.:

09:45-09:55 — Peectpauis yuacuukis Kondepenuii odmnaitn/onnaiin.

10:00-10:25 — IIpec-koH(pepeHTIist, KPYIIHHA CTLI.

10:30-12:55 — I [1nenapHe 3acigaHHs.

13:00-13:25 — I1epepsa, kaBa.

13:30-15:00 — CexuiitHi 3acinaHHs.

15:05-15:15 — Ilepepaa.

15:20-17:30 — CexuiitHi 3acinaHHs.

17:30-17:55 — muckycii, TpUAHATTS pe30IIIOLii, Bpy4eHHs cepTH]IKaTiB yyaCHHKA, TIOCBITYCHHS 1 HATOPOI.

18:00 — 3akputTs Kondepentii.

B mexax Komgepenmii 30.05.2023 p. 3 10:00-16:15 6yayts mposeneni MAVICTEP-KJIACH i temarnuni
CEMIHAPU 3 pizHux metoauk i HanpaMkiB KMA.
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Haykosi 3i6paHHA

Temarnka malicTep-KiaciB,ceMiHapiB Al yyacTi OyJe mpeAcTaBieHa y Mporpami, BiMOBITHO O 3asBKH, SIKY
Bu ykaxkeTe B aHKETI.

KonTakTHi Tenedonu:

3arajipHOYHIBEpCUTETChKA Kadenapa (pi3HIHOro BUXOBAHHS, CIIOPTY 1 3J0POB'S JIFOAUHU —

+38 095 056 70 42 bpuxyn Anacracis AHpiiBHa.

+38 097 696 00 71; +38 063 451 84 85 [lemunosa Onena Skumisua (BI'O).

+38 093 379 81 82 3enentok Oxcana BomogumupisHa.

+38 050 353 03 26; +38 098 428 72 16 I'apuuk Tersna [lerpisHa.

+38 067 440 03 07; +38 066 354 14 75 lllycts Bacuns Bonogumuposuy.

IMocenennsi, GPOHIOBAHHSI FOTETIO:

+38(044) 430 02 60; +38 0964812183 Kamypak Mapis [BaniBHa.

Ankera yyacuuka Kondepenuii 30 tpaBus 2023 p.

[pizBuiie
Im's

[o G6aTpKoBI
HayxoBuii cTyninb
Buene 3BaHHA
TTocana

Haspa opranizaiiii / ycTaHOBH
(Micue poboTH, HaBYaHHS)
Tema 0TOBI I, MaliCTEP-Ki1acy, CeMiHapy, Te3, CTarTi (MAKPECIUTH)
CIiBaBTOPU
Emextponna momra

[TomrToBa anpeca: micto (3 iHAekcoM) abo Hopa momta Ne
KonTaktHuii Tenedon:
dopma yuacti y KoH(pepeHIIii:
— yCHa JTOTIOBIb
— MPE3eHTAIlis CTCHIY KOMITaHii
— cayXad
— MaicTep-Kiac
— 3309YHA y4acTh
— myOdiKaris
— ceMiHap
— CTE€H0BA JOIOBiAb
— OHJIANH

Texuiuni 3acobu npe3eHTamii
— MYJIBTHMEIIHHAN TIPOCKTOP

Jara « » 2023 p. miamnuc

[IpocuMo HajzcHIaTH 3a0BHEHY aHKeTy Ha e-mail: phitotherapy.chasopys@gmail.com
Indopmartis mpo 3axoau Ha caiTi Www: uanm. org.ua

http://www.tnu.edu.ua/

http://medinstitut.dp.ua/

Oprkomirer
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IOBINAPU

J1O 80-PTUYSI
BIJI HAPOJUKEHHS TPO®ECOPA
OJEKCAHJIPA IBAHOBUYA BOJIOILIMHA

Oxaexcanap IBanoBuuy Bogomun HapoguBcs
2 ciunst 1943 poky Ha 3acTaBHIBIIMHI. 3aKiHYHB 3 BiJ-
3HaKOI0 UepHiBeUbKUIl epKaBHUN MEIUYHUN IHCTHTYT
y 1965 pori. YoTrpu poKH MpaitoBas JIiKapeM-TepareBToM
y KuceniBepkiii AUTpHUYHIHN, BanikiBenpkiii HOMEpHii pa-
HoHHIH nikapHsax. Y 1968 porii BCTynMB 10 acmipaHTypH
pigHOrO BHIy Ha Kadenpy (akynbTeTchKol Tepartii, e BH-
KOHYBaB i B 1973 pori yCHiliHO 3aXUCTHB KaHUIATCHKY
JIFCEPTALIO TiJ] KePiBHHUIITBOM 3aCITy’KCHOTO JTisiua HAyKH,
npodecopa Onenu Inapionisau CaMcoH.

3 1972 mo 1986 mpairoBaB acCHCTEHTOM L€l KadeapH.
B 1983 pomi 3amuianyBaB JOKTOPCHKY OHCEPTAILIO, SKY
yemimHo 3axuctuB y 1988 pori B KuiBcbkoMy iHCTHTYTI
BIOCKOHaJIeHHS JikapiB. 3 1989 poky — mokrop Memud-
HUX HayK, y 1991 pormi oMy MpHUCBOEHO BYCHE 3BAHHS
npodecopa. 3 sxoBTH 1990 poky mo 2009 pik — 3aBimy-
Ba4 Kadenpy mpoIeNeBTHKY BHYTPIIIHIX XBopoO YepHi-
BEIBKOTO JIEP’)KaBHOTO MEIWYHOTO YHiBepcHTeTy. B 1ieit
nepion pimanid BH3 mepexuBaB OypX/MBHIA PO3BUTOK,
a Ha Kadenpi OLTBIIICTE BUKIIaAadiB Oynu mepenmneHciii-
HOTO 1 MeHciiHoro Biky. ToMy moBesocsi CTBOPUTH Ha-
JIeKHY HayKOBy 0a3y, mimiOpaTy mepcHeKTHBHY HAyKOBY
TEMaTUKY Ta TOTYyBaTH MOJIOAIINX HAyKOBO-TIEAArOT1YHIX
npamiBHUKiB. Kadenpa meprmoro B yHiBepcuTeTi puada-
JIa anapary Ui YIBTPACOHOAIArHOCTHKH, MiKPO3OHIOBOT
iHTparacTpanbHOi pH-MeTpii, miaroToBIeHO BiAMOBITHUX
CIICIiaiCTiB BUCOKOTO PIBHS Ta 3iHCHEHO BIIPOBAIXKEH-
HS IUX METOMIB Y KJIIHIYHY i HAyKOBY IPAKTHKY.

Pazom i3 3aBimyBavem kadeapu MenudHOI XiMii TIpo-
¢decopom IBanom Denoposruem MemumennM BHOpaHO
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MEPCIEKTUBHUN HAyKOBHU HAMpPsIM 3 KITiHIKO-CKCIIEPH-
MEHTAIILHOTO JIOCHI/DKEHHS HOBHUX CTOPIH MeEXaHi3My
Iii mikapcebkux pociuH Kapmarcekoro periony Ta mui-
Ky OmkonuHOoTO. 11{0710 OCTaHHKOTO, TO B IIeH HAYKOBHMA
MPOLEC aKTHUBHO BKIIIOUMIMCA CIIBPOOITHUKH Kadeap
dapmaxkosorii, marodisiosnorii, 6ioyorii, MiKpoOioJIOTii,
Tiri€Hy 1 exosorii, IHPeKUiiHUX, TUTIYUX XBOPOO, Ty-
OepKyib03y, BHYTPIIIHIX XBOpoO, Xipyprii Ne 1 (pazom
37 cniBpoOiTHHKIB). 3a pe3ylbTaTaMi LUX JOCHTiIKEeHb
3axuIneHo 18 mucepramiiHUX poOiIT, 13 HUX SK KITFO-
4yoBi (pparmeHTH Oynu B 3 JOKTOPCHKUX IUCEpTAIisX
(T.M. boituyk, 10.€. Poroswuii, C.€. [lelineka). 3a mum
HAayKOBHUM HampsMoM Kadeapa MmponeneBTUKH HaJlOBTO
3axonwia Jiaupyrodi no3umii y pimaomy BH3. IMopsin
13 muM Onekcanap [BaHOBHWY HaNaroKyBaB 3B’ S3KH
1 TUTITHO CITIBITPAIIOBAB 13 PAKTUYHUMHU JIIKAPSIMU KJTi-
HiuHOI 0a3u, UepHiBeIbKUM OOJIACHUM JiarHOCTUYHUM
IIEHTPOM, HAyKOBIIMH HamioHadbHOTO MEIMYHOTO
YHIBEPCUTETY, MEAUYHOTO IHCTUTYTY, YKpaiHCBKOI aco-
mianii HapomHoi Meamnuuu, HJI ¢itoTepamii Ykro-
POACHKOTO HALiOHAJIILHOTO YHIBEPCUTETY Ta IHIIUMH
HayKOBO-TIE/IaTOTiYHUMH YCTAaHOBAMH.

HaykoBi 3100yTku 1mkonn Onekcanapa [BaHoBHYa
IIMPOKO MyOIKYBAJINCS Y BITYU3HSHUX JXypHAIax, Ma-
Tepianax 3’i3/iB Ta HAyKOBO-TIPAKTHYHUX KOH(EPEHIiH.
o 2014 poky HaykoBa TemaTwka kadenpu ta BJIMY
3 ¢iToTepanii Ta amiteparii B Ykpaini Komirerom MO3
VYkpaiau 3 JOCHIKEHHS 1 BIPOBADKCHHS B KIIHIYHY
MPAKTUKY METOJIB HAPOAHOT MEIUIIMHU CTIMKO OIIHIO-
Bajacs TPETiM MicueM (Ticis MEIUYHOTO I1HCTUTYTY
YkpaiHcbKoi acorianii HapoJHOT MEIAHMIIMHA Ta YKro-
poacekoro HJII diToTeparii).

Konextus kadenpu 6y opraHizaropoM MOmyasipHUX
HAyKOBO-TIPaKTHYHUX KoH(pepeHmid «O3mopoBui pe-
cypcu Kapnar i npunerux perionis» (2000, 2005) ta
CIIBOPTaHI3aTOPOM IIe IBOX KOH(EpeHIIii 3 racTpoeH-
TEPOJIOTIYHOI TEMAaTHKH, MPUCBSIYCHUX I1aM’SITHUM Jia-
taMm nipodecopa O.1. CamcoH.

Benuky yBary Onexcanap [BaHOBUY MpHUALISAB pO3-
BUTKY TYMaHITapHHX 3B’s3KiB, 30KpeMa, 3 HimeuunHoro.
Taxk, 3aBasku o6muHi «Pema ['emaiinne» (CakcoHis) ka-
denpa orpumana amapar Y 3-IiarHOCTHKH, (izioTeparie-
BTUYHY, IPOEKIIiiHY amaparypy, a anst bJIMY — croma-
TOJIOTIYHUH KaOIHET y MOBHIM KOMILIEKTAIli1, Mamorpad.
Ho 1998 poky Ha 1iii OCHOBI OTPUMAHO YHCJIEHHI JIiKH,
10 JIO3BOJIMJIO MTOKPAITUTH JIKYBaJLHUH MPoLeC y KJli-
HiYHii 6a3i. 3aBasky UM 3B’ a3kam npodecopy O.1. Bo-
JIOIMHY BJAJIOCS TPOWTH J1Ba IIMPOKOTUIAHOBUX (Bix
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IOBIAPU

YHIBEPCUTETCHKOI KIIIHIKH M. [[pe3neH — mo mpuBaTHOL
Mopomoriynoi gadoparopii) (1999, 2004) eramu cra-
JKYBaHHS, a TAKO)X OTPUMATH LIHHI PEaKTHUBH AJIS Hay-
KOBHUX JOCIiPKEHb.

CrBopenuii Ha Kadenpi TBOPUMIl KIIMaT CIPHSB
YCMIMIHIN MiArOTOBII KaApiB: i KepiBHUITBOM OJiek-
canzpa IBanoBnya 3axuieHo 20 KaHAUJATCHKUX JUCEP-
TaIiii Ta ogHa qokropceka (B.I1. TIpucsokHIOK).

AJe mie 4 oro y4Hi 3rofioM 3aXHCTHIN JTOKTOPCHKI
Jcepraniii 3 iHmuMu koucyasrantamu: O.B. [Timak (aka.
B.M. Kosanenko), I'f. Crynaunpka (npod. O.1. denis),
JI1.O. Bonmommuna (nipod. C.1. Cwmisin), B.JI. Bactok (ripod.
AL Toxxenko). HuM TakoX mirOTOBIEHO 7 MaricTpis Me-
JUIAHY Ta 29 KITIHIYHUX OpAWHATOPIB, IpU ToMy 19 i3
HHX — 1HO3eMHI JiKapi, Bumyckuuku bJIMY, TepHomins-
CBKOT0, JIyraHCBKOTO METUYHHX BUIIIB.

Hopmanbehuii MikpoximiMaTr Ha kKadeapi Takox 103-
BOJIMB BUKOHATH JOKTOPChKi muceprariii C.B. binerpko-
My (1994) ta LA. Tlnemry (2007). CnpusiTinBa Kaaposa
cUTYyallis Ha Kadeapi gaga MOXKIMBICTE pekTopy BIMY
ctopmymoBaT 3 1i ckiany sapa HOBHUX Kadeap — Kap-
Jioforii Ta (PYyHKIIOHAIBHOI JIAarHOCTHKH (3aBiIyBad
npod. B.K. Tamyk) Ta mornsgy 3a XBOPUMH 1 BUIIOL
MeEICEeCTPHUHCHKOT OCBITH (3aBiayBau npod. [.A. [Tnem).

Kono HaykxoBux inTepeciB Ouekcannpa I[BaHoBmua
€ IOCUTH IIMPOKHM: TaCTPOCHTEPOIIOTIs, PEBMATONOT IS,
Kapaionoris, MyIbMOHOJIOTIS, IMyHOJIOTIS, EHIOKpPH-
HOJIOTisA, KIJiHIYHA OioXiMisi, (iToTeparis, amiTeparis,
€KOJIOTis, KOMOPOIHI MPOIeCH, XPOHOMEIUITNHA, TPH-
pomoo3nopodi (akropu BykoBuHH, 03m0pOBUE Xapdy-
BaHHs. B HaykoBoMy n0poOky npodecopa O.1. Bonommna
810 HaykoBHX 1 HAyKOBO-METOAWYHHUX Ipallb, 3 HHUX —
18 moHorpadiit, 9 Hap4aIbHNUX NMOCIOHUKIB, 23 aBTOPCHKI
CBIZIOITBA UM MMATEHTH HA BHHAXOIH, 59 parioHanizarop-
ChKHX mporo3utiid. Cepex HOro HayKoBHX Mparp IOIY-
nsipHi MoHOTpadii «OCHOBH 03TOPOBYOTO XapUyBaHHSD)
(st BUmans: 2000, 2002, 2005, 2008, 2012), «O3n0po-
Bui pecypcH bykosunm» (1999), «Pamiona pokeBa B Kiti-
HiYHiH, ekcriepuMeHTanbHI MemumumHD (2005), «OcHo-
BU (itoTeparii i romeomnarii» (2012, 2018), «Jlikapchki
pocmuan Kapnar i npunernmux teputopiit» (2012), «Ipo-
JOYKTH OJKUTbHHIITBA Ha CIYXO1 3I0pOB’S JIFOMUHIY
(2020), e BiH € MPOBIAHUM CITIBABTOPOM.

Pazom 3 mpodecopom C.B Binernpkum cripusie 1ociii-
JDKCHHIO 0J1arOoTBOPHOTO BIUIMBY MIKpPOKJIIMATy 1 MiHe-
panmsHOi Boau «[lomemomka» 3 OXHOIMEHHOI IedepH,
CTaHOBJICHHIO caHaropito «2000-pivus Pizgsa Xpucro-
Boro» Ha CTopoxnHeu4rHi, «BbpyCHUIBKOT JiKapHi Bif-
HOBHOTO JIIKYBaHHS».

[Ipodeciiine cTaxyBaHHS TMPOXOAMB y KIIHIYHUX
nenTpax Mocksu, Kuesa, JlHinponeTpoBceka, 3a KOp-
nonoM: y Kanani (M. Bankysep), y ®PH (M. [Ipesnen),
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y [onpmi (M. Bapmasa), y JIutei (M. BinsHtoc), JlaTsii
(M. Pura).

O.1. Bonomun noHenaBHa OyB HWIEHOM pPEAKOJIETIl
niectd (paxoBHX MEIUYHUX JKypHAJIB, TOJOBOKO aCOIli-
amii TeparneBriB bykoBunm iM. akan. B.X. Bacuienka,
TOJIOBOKO OYKOBHHCBKOTO OCEPEIKY IHTEPHICTIB, Oararo-
piuanM (3 1990 poky) uieHoM arecTarifHol KoMicii Tepa-
neBTiB UepHiBeIbKOT 00JacHOT IepKaBHOT aIMIHICTpaIlil,
YJICHOM CIICIIiaTi30BaHOI BUCHOI PaIy i3 3aXUCTy KaHAU-
JIATCHKUX 1 JIOKTOPCHKHUX aucepraliii npu IBaHo-dpaH-
KiBCHKOMY HAIlIOHANBHOMY yHiBepcuTeTi (3 1998 poky).

SIK aBTOpWTETHHI HAayKOBEIlb OpaB ydacTb B aTec-
TaIlil HayKOBHUX KaJpiB i AECATKH pas3iB BHCTYIAaB OIO-
HEHTOM ITiJ] Yac 3aXUCTy JOKTOPCHKUX 1 KAaHIUIATCHKUX
JHCepTalliil y pi3sHUX HayKOBUX yCTAaHOBaxX YKpaiHH, K
qJieH HaykoBoi komicii BIMY — pelieH3eHTOM YHCIIeH-
HHUX JUCEPTALiHUX POOIT Pi3HOTO PiBHSL.

BaromuM € mocimy»KHUN CIIMCOK HOTO CYCHUIbHHX 3a-
caJ: BUCHMH cekpeTap BUeHOI pamu YepHiBeIbKoOro aep-
YKaBHOTO MeTUIHOTO iHCTHTYTY (1986—1993), wien [Ipesu-
nii TepaneBtiB Ykpainu (1992-1996), nenyrar Jleninchkroi
pavionHoi paau M. YepHisii (1992-1996), uien paau iH-
HoBaIliiHoro ¢oHxy YepHiBenskoi oomacti (1997-2000).

Bararorpanna miiana pooora O.l. BomomuHa Bin-
3Ha4YeHa YMCIICHHUMH I'paMOTaMH, Haropojiamu Ta iH-
NIMMH YPSJOBHMH Big3HaKamu: «BiIMIHHHK 0XOpo-
HU 310poB’s» (1990), «3acmyxeHuit mikap YkpaiHu»
(1995), «Bingminauk HapomHoi ocBiTH» (1999), «Ilouec-
HUH mpodecop akazemii» (2004), «IlouecHa rpamora
MO3 VYkpainu» (2005), [Moaskoro MiHicTpa OXOpOHH
3popor’st (2017), BimsHakoro i memammo BJIMY «3a
Oe3moranHy MeauuHy ciyxoy» (2019). Bin € naypea-
ToM obOnacHoi npeMii iM. 1O. dexpkoBUYa, HOMIHAHTOM
3arampHOHALIOHATBEHOTO MPOEKTY «DrnarManu cydacHoi
mequmuamy (2012), Mixkuapoanoro ®opymy «Pmar-
MaHU HapOIHOI 1 HeTpaaumiiHol MemuiuHu» (2016).
VY 2016 poui OyB BuOpaHuii akajeMikoM Akazemii Hayk
BHIIOI IIKOJIM YKpaiHW 3a BimgiieHHSIM «DyHIameH-
TaJbHI MPOOIEMH METULTUHI.

[Ticns 20 pokiB kepiBHHIITBA Kadeaporo y 2010 porri
Onexcanap IBaHOBNY nepeniaB ecTadeTy MOTOIUM.

Huni npodecop O.1. BosommH nponopxye MmiiaHy
poboty Ha mocai npodecopa kadeapu K y HayKOBOMY,
TaK i B HABYaJIbHOMY aCIIEKTaX, HaJla€ KOHCYJIFTaTHBHY
JIOTIOMOTY MOJIOZIIM BHIKJIaJadam, JIiKapsM, MmalieHTam
Kpato. BiH € mpuKIIagoM JUTst HaclliyBaHHS Ta BIPHOTO
CITy>KIHHS CTIpaBi.

Penakiiist )xypHany BiTae 10Bijsipa Ta Oaxae Homy
MIITHOTO 3/I0pPOB’sI, TBOPYOTO HATXHEHHSI, YCIiXiB Ta BCi-
JISTKAX TapasiB.

T.O. Inamyk, O.I1. lIpucsaxuiok, b.I1. Ceniox
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YCHIX HPUXOAUTH 10 THUX, XTO JIIOBUTH CBOIO CITPABY

Cait1ana TepHoBa, s;kypHaJict, M. Kuis

«SIk1ro TH 3a0TyKaB Y BTOMHBCS Ha JKUTTEBIH TOPO-
31, MOBEPHUCS B IUTUHCTBO 1 3rajiaii CBOIO MPi0 — BOHA
TBI MyTIBHUK», — TaK ToBOpWIH Myapeui. Tox ToH,
XTO CIIiAy€ CBOIH 3allOBIiTHIM Mpii, HIKONIKM HE BTPATUTD
OpIEHTHUPIB 1 3aBXKIU BUiie Ha nuax ycmixy. Le mia-
TBEPIKYIOTH Oiorpadii 6araTbox JIoneH, SKi 3aTHIIHIH
BaroMUil CJiJi y CBOEMY XHTTI U yImoOieHil mpodecii,
CTaJIN MEPIIONPOXiAISIMHI Y CBOIH CIIpaBi.

He Buxnrouennsm crana i gons Tersnu IlerpiBHu
l'apuuk, JOKTOpa MEAMYHHX Hayk, npodecopa, akaje-
Mika Akajzemii HayK BUIIOI IIKOIM YKpaiHH, YWICHKUHI
MixHapogHOi €BpONEHCHKOI akaaeMii HaTypOomaTHIHOL
MEIUIMHY, HayKOBOTO EKCIIepTa KOMIcCii Qitompemnapa-
TiB Ta TOMEONIATHYHUX JIKAapCHKHX 3aco0iB JlepxaBHOTO
excniepraoro nentpy MO3 Vkpainu, npesunenra BI'O
«Acortiaris (axiBIiB 3 HAPOAHOT 1 HETPATUITIHHOT METH-
uMHHU YKpainu», OararopiuHoro odiibHuka Komitety Ha-
poaHoi i HeTpanutiiiHoi MemuimHu MO3 Ta ekc-eKcrep-
Ta 3 MMTaHb HAPOAHOI 1 HeTpaauLUiitHo1 MeauurH BOO3.

HemonaBno Tersina IleTpiBHa BinCBATKyBana CBiid
4yeproBuil 1 menpuii roBineir — 75 pokis (08 Gepes3ns
1948 pik), BiH yBiHYaBCS YHCICHHIMH 3aCIyTaMH i 3710-
OyTKaMH y cIpaBi, SIKik BOHA IPUCBATHIIA CBOE KUTTS.

A mounHaNoCs BCE 3 AMTAYOI MPil — CTaTH JiKapeMm,
stk OaThko. BiH mokazaB 1l MpUKIIAA CITY>KiHHS JIFOISIM
i BimmarocTi podecii, MOCTIHHOT >karu 10 HOBUX 3HAHb
1 momykiB. JIoHbKa He JHIIIe MPOAOBXKUIIA CIIpaBy OaTh-
Ka, a ¥ MpUMHOXWIA i, BITKPUBIIM HOBI TOPH30HTH
HAyKOBHX TIONIYKiB, 30araTHBIIN JiKapChbKy MPAKTHKY
3100yTKaMH KOMIUIEMEHTApHOI METUIMHU, JOKJIABIIH
MaKCHUMYyM 3yCWJIb JI0 TOTO, abW JIiKyBadbHUH IOCBIf
PIIHOTO YKPaiHCHKOTO HAPOIy HE BTPATHBCS, a IEPEKHB
CBili peHecaHc.
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VY 1973 poni T.II. Iapuuk 3akiHumna 3amopi3bKHi
MEIUYHUH IHCTUTYT 3a (paxoM JIiKyBaJbHa CIIpaBa, Iic-
JIS1 TIPOXO/KEHHS IHTEPHATYPH IpaIfioBaia TUTBHHIHUM
JiKapeM-TeparneBToM. AJie TBOPUYUN HECTIOKIN CIIOHYKAaB
IO HOBUX TOPHU30HTIB. | 0Ch BOHA BXKe KIIHIYHUH OpIH-
Hatop Kadeapu ractpoeHTeposorii i mietonorii Kuis-
CHKOTO JICP)KaBHOTO 1HCTHTYTY YIOCKOHAJICHHS JIiKapiB
(auni — HYO3 VYkpainu imeni [1.JI. Hlynuka), a yepes
KiJTbKa POKIB TpPAIloe Ha «pigHii» kadenpi, yCHimHO
MOETHYFOUH JIIKyBaJIbHY, HAYKOBY Ta MEAAroriuny pooo-
Ty. YcminHo, 60 3axullae KaHIUIATChKy IUCEpTAIlilo,
OTpUMY€ HayKoBe 3BaHH: jaoleHTta, y 2004 poui 3axu-
nae qUcepTaliifHy poOOTy Ha CTYIiHb JIOKTOpa MEIHY-
HUX Hayk, y 2005 poui i npucBo€HEe HAayKOBE 3BaHHS
npocdecopa.

BonHouac, 3aHypHUBIIUCH y TIMOOKHIA CBIT MEAUIIU-
HU ¥ HayKW, BOHA BiJIKpuBae Juisl cebe HE3BiaHy CTO-
PIHKY — HApOJHUIA TOCBiJ] TPABONiIKYBaHHsI, KU Ha TOU
yac OyB mix Taly. [likaBicTio He OOiHLIOCS — 3 YacoMm
MOJIONUI JiKap 1 HAyKOBEIb PO3YMi€, IO «BY3bKUX),
HaBITh HaWCYYacCHINIMX 3HAHb IS 3IUICHHS JIOTUHH
He nocuth. [lourHAaI0YH 13 CaMOOCBITH — BUBYCHHS PiJl-
KICHUX KHUT 3 (QiToTeparii (3 pokamu y Hel 3i0paracs
1iza 610M0TeKa TaKUX PapUTETiB) — BOHA IPUXOAUTH 110
YCBIZIOMIICHHS HEOOX1THOCTI 37100y TH IPYHTOBHI 3HAHHS
y 1iit cepi, TOX Kou 3’ SIBISETbCS HAroAa, MPOXOJUTh
crierrianmizaiito 3a haxom «HapoyHa i HeTpanuiliitna me-
nuiHa» B KuiBcbkomy MenuanoMy iHCTUTYTI YAHM.

[i mismpHiCTS Y 1iit cepi — AckpaBMii MPUKIAL TOTO,
10 CHpaBXHIM MEPEKOHAHHSIM TICHO Y paMKax 0coOu-
croro nmocimy. TersHa IleTpiBHa cTana CripaBXHIM €H-
Ty31aCTOM MOMyJsIpU3aIlii KOMILIEMEHTaPHOI METUIIMHHY,
BHUXOBaJIa COTHI YYHIB 1 ITOCJIIJOBHUKIB, 3pO0WJIa UM HE
HalOuIbIIe 11 YTBEPAXKEHHS i y3aKOHEHHS HapOXHOI
Ta HETPATUIINHOT MenmuiuHu B YkpaiHi. [TocmyxHuit
cnucok Teranu [letpiBHu BinoOpakae He JuIIe 0COOU-
CTiCHE 3pocTaHHs, a i po3BuTOK Hampsmy HiHM, iioro
CTaHOBJICHHS, HAOYTTs 0(piLilfHOro BU3HAHHS i1 iHTErpa-
Iif0 B MEIUYHY Tany3b YKpaiHH.

Brpozaosx 27 pokiB BoHa ouostoBana kadenpy «Di-
TOTEpallis, roMeonaris 1 OioeHeproiHpopmaliiiHa Me-
nunuHay [IBH3 «KuiBcbkuii MeTU4HUN YHIBEPCUTETY,
SIKy ¥ opranizoByBana y 1993 porii, BIpomoBx 7 poKiB
Oysa JeKaHOM MEIMYHOTO (haKyJIbTeTy LIbOTO 3aKJIaly.

3 1996 poxy i nonuni T.I1. [apHUK € TOJIOBHUM €KC-
neproM 3 (GiTOTepaneBTUYHUX 1 TOMEONAaTHYHUX JiKap-
CchKHX 3ac00iB JlepikaBHOTO eKkcriepTHOTO eHTpy MO3
VYkpainun.

VY 19992013 pp. ouomoBana JII1 «kKomiTer 3 muTaHb
HaponHoi i HeTpaauuiiHoi MeauunHu MO3 Ykpainmy.
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V¥ 2002-2013 pokax Oyna ekcieprom BOO3 Bif Ykpa-
{HU 3 MUTaHb HAPOIHOI 1 HETPAAUIIIHOT METULIMHU.

Tersina [letpiHa ['apHHK 5K BimoMuii (axiBerp y ra-
my3i hiToTeparii cTajga 3aCHOBHUKOM HAayKOBO-TIPAKTHY-
Horo »xypHanmy (¢axoBoro Bumanus) «®PiTorepamis.
Yaconuc», a TakoK O4ONMJIa HOro penakuiidHy pamy.
Pazom 3 koneramu ta omHoaymIsimu y 2004 porti 3acHy-
Baja ¥ ouommia BI'O «Acomiaris ¢axiBiiB 3 HapomHOT
1 HETPaUIIfHOT MEMUITMHA YKpaiHW, MiJ] eTiI00 SKOT
IIOPIYHO Y KBIiTHI 1 JKOBTHI IPOXOISATH HAyKOBI 3aX0-
U BignoBigHO A0 pexomenmamiin BOO3, BukimameHnx
y CTpaterisix po3BHTKY HApOAHOI 1 HETpaAHMIIHHOT Me-
JUIMHA 11i€1 MDKHAPOJIHOT IHCTUTYII.

VY 20122017 poxax T.II. I'apuux Oyma roJoBHUM
no3amTariuM crerianicrom MO3 Vkpainu 3a cneri-
anpHicTIO «HapomHa 1 HeTpaauiiiiHa MeIuIuHAY.

AJe opraHizamidHI W yNpaBIiHCHKI OyIHI 3aBXIH
Oyny HarmoBHEHI THM, IO OJIDKYE A0 Ty — HAyKOIO,
MPAKTHUKOIO 1 BUKJIananbKkoo podotoro. 3apas T.I1. Tap-
HUK Tpairoe npodecopoM kaderapu (Gi3HIHOTO BHXO-
BaHHS, CIIOPTY 1 3OpOB’S JOMUHM TaBpiiChKOTO Ha-
mioHaneHOTO yHiBepcuteTy iMeHi B.I. Bepnagcpkoro.
3a 40 pokiB nexaroriynoi Ta 50 PoOKiB MPaKTUIHOI Me-
JIMYHOI  JSUTBHOCTI Y cepi OXOpPOHU 370POB’S 3-Tij
i HEBTOMHOrO Tiepa BHUILIO 1 OyJI0 OmyOJIiKOBaHO
680 mpanp, i3 HUX — 295 HAYKOBHX Ipailb Y MPOBIIHUX
BUJAHHAX, 23 HaBYaIbHO-METOJUYHI pEeKOMEHIAIil
JUIsL CTYJICHTIB Ta jikapiB, 20 HaBUaIbHUX MMOCIOHUKIB,
8 mareHTiB, 3 HaI[IOHAJBHI MIAPYYHUKH, 1 MOHOTpadis
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MixHapoaHoro piBHsA (BOO3), 2 TOMU CHIMKIIONEIT,
1 kHwra, 18 30ipHHKIB Tpalbs HAYKOBO-TIPAKTHYHUX
KOH(pepeHIiif, y TOMy YHCIi 3 MIKHAPOAHOIO YYacCTIoO,
80 HoMmepiB xypHaiy «Ditotepamnis. Yacomucy.

VY chiBnpari sk 3aBigyBauku kadeapu ¢itorepanii,
romeonarii i GioeHeproiHpopMaIiifHOT METUIMHU i3
nposinanMu kadeapamu BMH3 i MOH Vkpainu O6ynn
MIMPOKO BIIPOBAXKEHI MeTOAU (iToTeparnii, romeomnarii
TOIIO Y HaBYAIBHI IJIAHU Ta JIIKyBaJbHUHN MPOIIEC.

Jo ceoromni TersiHa IleTpiBHa aKTUBHO OPraHi3oOBYE
Ta Oepe y4acTh y HAyKOBO-IIPAaKTHYHHUX 33aX0/1aX 3a MiKHa-
POIHOIO y4acTio — KOoH(epeHIisX, CAMII03iyMax, KOHTpe-
cax 3 aKTyaJIbHUX MUTaHb HAPOIHOI 1 HETPAIULIIHOI Me-
JTLIAHY, K1 BHECEH] JIo peecTpy 3axonis MOH, MO3 Ta
HAMH VYkpainu i3 3a;Iy4eHHAIM CTYJCHTIB, MOJIOTUX y4e-
HUX TIiJ] TacTIOM: «3I0pOB’sl 1 3OPOBHIA CIIOCIO YKUTTS — BijT
pocauHu 10 aroauHu. 3noposa Poguna —3noposa Kpainay.

A mie TersiHa [leTpiBHa — 3aBkau OakaHUI 1 YacTHI
ricthb y 3MI, nekmiiiHux ayamTopisix cepell CTYICHTIB
Ta JikapiB. Uu BuCTauae 4acy i CHJI Ha CTIJIBKH CIIpas?
Bbesnepeuno, 60 ymrobneHa podoTa — HE TsKKa HOIIA,
a KpuJa, AKi AapylOoTh HAaTXHEHHA, a 0COOUCT1 YCIiXH —
ckap0, KA MPUMHOXKYETHCS, KOJIU TOAUTUIICS JTOCBI-
JIOM, 3HAHHSMH 1 THM, YOTO IIparHe HEBTOMHA JyIIIa.

Penpaxuis Bitae Tersny IlerpiBay I'apHuk

3 I0BJIEEM i 3UYHUTH 310POB’sl, HATXHEHHS,
cBiTJIa #i TemJia i e 0araro-6araro HikaBuXx
CTOPIHOK Yy CJIABHHI JITONMMC KUTTS.
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J10 50-PTUYSI BLJ THSI HAPOJKEHHS

Harajis AmnarodgiiBua J[o0poBosiibcbKa, JOKTOD
IICUXOJIOT1YHHX HayK, JIOLICHT, 3aBiyBa4yKa 3arajJbHOBY-
31BCBKOI Kadenpu (pi3MIHOT0 BUXOBAHHS, CIIOPTY 1 3710-
poB’s monuHu TaBpilichKOTO HAITIOHAIBHOTO YHIBEPCH-
tety imeHi B.1. BepHajacekoro.

Haranis AnatomniiBHa JI0OpOBOJIBbCHKA HApOAMIIACS
26 Gepesns 1973 poky B M. bosipka KuiBcbkoi oGiac-
Ti. ¥ 2011 p. 3akinynna HarioHanbHy akaieMito BHY-
TPILIHIX CIIPaB i OTpUMala MOBHY BHUIY OCBITY 3a CIie-
nianbHicTio «[IpaBo3HaBCTBOY, KBadi(iKalliss — MaricTp
mpasa.

VY 2013 poui 3akiHumna HamioHaneHuil memaroriy-
Hu# yHiBepcuteT iM. M.II. JIparomaHoBa 3a creriaib-
HicTiO «Di3UYHE BUXOBaHHS, KBaTi(iKallis — BUKJIaAaq
(13UIHOTO BUXOBAHHS.

Y TagpiiicbkoMy HaIllOHAJBPHOMY YHIBEPCHUTETI
imeni B.I. Bepnajacekoro Haramist AnaromiiBHa /[lo-
OpOBOJIbCHKA TPAIIOE HA TIOCAJi 3aBiyBauKH 3arajib-
HOBY3iBChKOi Kaenpu (i3HYHOTO BUXOBAHHS, CIIOPTY
1 310poB’st monuHu 3 2018 poky.

VY 2018 p. oTpuMye€ CBiIOLTBO NMPO MiABUIIEHHS KBa-
migikanii 3a mporpamoro «®i3zuyHa Teparis, eprorepa-
misi» B THY im. B.1. BepHaacbkoro.

VY rpyani 2019 p. oTpumMaia BYeHE 3BaHHsI JOLIEHTA
kadepyu IICUXOIIOTii, COlliaNbHOT pOOOTH Ta MEIAroTiKu
HapuansHO-HayKoBOTO T'yMaHITapHOTO iHCTUTYTY TaB-
pifichbKOTO HaIllOHAIBHOTO YHiBepcuTeTy iMeHi B.1. Bep-
HaJICBKOTO.

VY 2020 p. y CXigHOYKpaiHCHKOMY HAaIliOHAJIbHO-
My yHiBepcuTeTi iMeHi Bomoammupa [lans 3axucruia
qucepTaiio Ha TeMy «CoIliaibHO-TICHXOIOT1YHI OCHO-
BU CTaHOBJIEHHA 00AapoBaHOi 0COOUCTOCTI» Ta 37400Y-
JIa HAyKOBHH CTYIiHB TOKTOPA MCHXOJOTIYHUX HAyK 3a
cremianbHicTIO «ColliallbHa IICUXOJIOTIS; IICHXOJIOT1s
couiaJbHOT poOOTHY.

Agrop 50 my6umikariii, 3 Hux 37 HaykoBoro Ta 13 HaB-
Y4aJIbHO-METOANYHOTO XapaKTepy, Y TOMY YHCIi HayKo-
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BHX Ipallb, ONMYyOJIKOBaHUX Yy BITYM3HSHUX Ta MiXKHA-
POIHUX pEIEeH30BaHUX (DaXOBUX BHIAHHIX. BXomuTh
JI0 penakuiiHoi pajyu HAyKOBO-IPAKTUYHOTO (axoBOTO
Bupanus «®ditoreparis. Yacomue» ISSN: 2522-9680 na
Mocaji 3aCTYHHKA TOJIOBHOTO PEAAaKTOPA.

VY cBoix mpangx H.A. JIoOpoBoJIbChbKa BHCBITIIOE
MIMPOKE KOJIO IUTaHb, TaKi sK: ICHXOJIOTIYHA JJOIIOMOTa
001apOBaHUM CTYIEHTaM, CHCTEeMHUIA MiJX1 10 PO3BUT-
Ky MearoriyHoi o0mapoBaHOCTI MailOyTHHOTO BUMTE-
751 i3MYHOTO BUXOBaHHS, (hopMyBaHHS HpodeciitHoro
IMIJDKY KEepiBHUKA COIIAJIbHOTO 3aKJaay, OCOOIUBOCTI
MiJTOTOBKH BYMTEIIB (hi3UYHOTO BUXOBAHHS 10 POOOTH
3 0071apOBaHUMH JIITHbMH JOIIKIJIBHOTO BiKY Ta iH.

Mae IlodecHy rpamoty YkpaiHcbkoi eaepartii Bue-
Hux Big 19 nucromaga 2021 p. Ne 281.

VY4YacHUK HU3KUA BCEYKPAiHCHKHX Ta MIXHAPOIHHX
koH(epeHmid: BceykpalHCbKOT  HayKOBO-IIPaKTHYHOI
koH(pepeHniii «[IpobiieMa TIarHOCTHKU Ta MPOEKTYBaH-
HS PO3BUTKY 0OmapoBaHuX momkiutkHHKIBY (Omneca,
2012 p.); I1I BeeykpaiHChKOT HAayKOBO-TEOPETHYHOT KOH-
¢epenuii (Kuis, 2015 p.); III HaykoBo-pakTH4HOI iH-
TepHeT-KoH(pepeHIIiT «OcoOuCTICHEe 3pOCTaHHS: Teopis
i mpakTtuka» (OKurommp, 2018 p.); 111 Beeykpaincpkoi
HAyKOBO-TTPaKTHYHOIT KoH(pepeHtii «[Icuxiune 310poB’s
0COOHMCTOCTI Y KPU30BOMY cycminbeTBi» (JIbBIB, 2018)
ta iH.; X VII konferencji naukowej z cyklu «Nieréwnosci
sporeczne a wzrost gospodarczy — teoria, polityka
1 praktyka wobec wsporczesnych kwestii sporecznychy
(Rzeszoéw, Polska, 20-21.09. 2018 p.), Konferencji
«Gospodarka Polski 2018. Od niepodlegrosci do
odpowiedzialnego  rozwoju»  (Krakow, Polska,
5-6 czerwca 2018 p.), European Medical Association
Best Medical Practice project III Online Assembly
within the Achievements Forum (5.10.2021, naropo-
mxera Jlumiomom EMA B pamkax ®@opymy AOCSTHEHB).

ITin xepiBaunTBoM H.A. JloGpoBonbebkoi B 2020 porri
KOJIGKTHBOM aBTOPIB 3 HABYAJILHO-BHUKIIAIAIIBKOTO CKIIa-
ny kadeapu Buaano nocionuk «lIpaktuuHi acnektu ¢i-
3WYHOI Teparii Ta eproTeparii».

MixHapogHa [IiSUIBHICTE KadeapH, OYONIOBAHOI
H.A. J1oOpoBOJIBCHKOIO, KOHKPETH3yBajach Y ITiJIITH-
caHHI MeMopaHmyMmy mpo cmiBmpamo Mk THY im.
B.I. Beprancekoro i «I'pang T'orenem Cama i 3arpe6»
(M. Poramka-Cnarina, CioBeHisl) o710 NPOBEACHHS Ha
ixHii 0a3i HaBYANBbHO-HAYKOBOT IPAKTUKH CTY/AEHTIB Ka-
denpu.

VYyacte y nipodeciiiHux 00’ €THaHHAX 3a CIelialb-
HICTIO — WICHKHHS « YKpaiHChKOT acoltiarlii JikapiB-TcH-
XOJIOTiB» Ta «Acomiarii ¢paxiBIiB 3 HAPOAHOI 1 HETpaIU-
UiAHOT MEIUIUHY YKpaiHI».

Bitaemo manosny HaraJjiio AnaroaiiBny [o0po-
BOJIbCHKY 3 IOBLJIE€EM i 3M4YMMO MilIHOTO 310pOB’sl,
IACTs, MOAAJbIINX YCHiXiB y OsaropogHiii cnpasi
PO3BUTKY i BAOCKOHAJIeHHS BIiTYM3HSIHOTO CHIOPTY!
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JIIEH3IMHI YMOBHA
BUKOPUCTAHHSI HAYKOBOI CTATTI
Y KYPHAJI «®ITOTEPAIIS. YACOIIHUC»

Jlinensiap — €prenis BonmogumupiBHa 3anurina — Hanae JlineHsiaTy, BUAaHHIO >XypHainy «®ditoTeparis.
Yacommcy, 0€30IIaTHO HEBUKIIIOYHY JIIICH31F0 HA BUKOPHCTAHHS HAYKOBOI CTATTI «AKTYaIbHICTh JOCIIIKCHHS
(hapmakosoriuHux BracTuBocTeil kporuBu >kankoi (Urtica urens L.) (omisa mitepaTypu)» 3TiAHO 3 HOpMaMu
YHUHHOIO 3aKOHOAABCTBA YKpaiHU.

Jlinensiap rapaHtye, 110 BOJIOJI€ BUKIIFOYHUMHU aBTOPCHKUMU MTpaBaMUu Ha HajgaHy JlileH3iaTy HayKoBYy CTaTTIO
1 Iepeiae oMy Taki Tpasa:

1) Ha onmy0OmnikyBaHHS CTaTTi y xypHali «Pitorepamnis. Yacomnucy;

2) Ha pO3MIIlleHHS HAYKOBOT CTATTi MOBHICTIO 800 YaCTKOBO Y Mepeki IHTepHeT Ha caiTi )KypHay;

3) Ha ajjanTaIiio Ta nepekyaj CTarTi 3riJHO 3 peJaKIifHUMHU BUMOTaMH;

4) Haae TOBIAKY NPO MEPEBIPKY CTATTI MO0 IUIariaTy;

5) Ha BUKOpHCTaHHS MeTaJaHuX crarrti (Has3ma, I1Ib aBTtopiB, aHoTamii, 6i6miorpadiuni Marepianu) MIIIXOM
00pOOICHHS 1 CHCTEMATH3allii, JIOBSICHHS JI0 3araJlbHOTO BiJIOMa;

6) Ha BHECEHHS JI0 PI3HOMAaHITHUX MOLIYKOBUX CHCTEM, HAyKOMETPUUHUX 0a3, 30KpeMa MIXKHAPOJIHHX;

7) Ha mepenady, 30epiraHHs W ONpaIfoBaHHS MEPCOHAILHUX JaHUX 0e3 OOMEKEHHsI CTPOKY BIAIMOBIIHO [0
3akony Ykpainu «[Ipo 3axuct nepconanbHux aaHux» Big 01.06.2010 p.

Jlinensiap

€.B. 3anurina, k.apM.H,

BHKJaa4 Kagenpu 3aranbHoi Ta KIiHIUHOI papMartii
JIHIPOBCHKUIA NepKaBHUA MEIUIHUN YHIBEPCHTET,
M. Jlainpo

(MLIL. HaykoBOi ycTaHOBH,
1o 3acBiguye miamuc Jlinen3siapa)
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3acnoenuxu ycypnany:

Taspiiicbkuii HanioHaIbHUI YHiBepcuTeT

imeni B.I. Bepuaacbkoro

JHinpoBcbKHii MeTIUYHUIN iIHCTHTYT TpaauniiHol
i HeTpaauuiiiHOT MeqUIMHI

Bceykpaincbka rpomajacbka opramizanis
«Acouianis ¢axiBuis 3 HapoaHoI i HeTpaauNiiiHOT
MeIHMIHMHU YKpaiHm»

3acHoBanuit y 6epesni 2002 poxy. BUXoquTs moxBapTaabHO.
Kypuan 3apeectpoBanuii MiHiCTepCTBOM FOCTHIIT

Vkpaian 23 rpynas 2020 poky: CBiJOITBO PO JepiKaBHY
peecTpatiro IpykoBaHOTO 3aco0y MacoBoi iHpopMarlii

Cepist KB Ne 24626-1456611P

VIK 615.322.61.57.014

Moea suoanns:
CTaTTi — YKpaiHChKa, aHTMHChKa; aHOTAIii,
KJIFOYOBI CIIOBa — yKpaiHChKa, aHITiHChKa.
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