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An important direction of modern pharmaceutical science is the creation of promising biologically active compounds, which in the hands
of scientists can be transformed into effective medicinal products. Heterocyclic compounds are the undisputed leader in solving this
problem. A well-known fact and a well-founded approach to achieving the desired pharmacological effect is the combination of different
heterocyclic fragments in the structure of one molecule. And here it makes sense to focus our attention on such heterocycles as pyrazole
and 1,2,4-triazole. After all, a number of well-known medicines have already been invented on their basis. Thus, the construction of a
chemical tandem with heterocyclic blocks of the specified nature is an actual and promising direction of scientific work.

The aim of the work was to create a number of S-alkyl derivatives of 4-amino-5-(5-(3-fluorophenyl)pyrazol-3-yl)-1,2,4-triazole-3-thiol and
study their properties, as well as preliminary selective establishment biological potential of these compounds.

Materials and methods. The synthesis of the target products of chemical transformation was successfully implemented by the step-by-step
use of well-known methods of organic synthesis. Thus, the first stage was successfully implemented with the help of available reagents,
the role of which was performed by diethyl oxalate and 1-(3-fluorophenyl)ethan-1-one with the participation of sodium methylate. The
next stage involved hydrazinolysis. Subsequently, the corresponding potassium xanthogenate was successfully synthesized, which was
subsequently transformed under the action of hydrazine hydrate into the target 4-amino-5-(5-(3-fluorophenyl)pyrazol-3-yl)-1,2,4-triazole-
3-thiol. The next stage was S-alkylation. The structure of all synthesized substances was determined with IR spectrophotometry, 'H NMR
spectroscopy, and elemental analysis. The individuality of the compounds was confirmed by high-performance liquid chromatography-mass
spectrometry. In silico studies were carried out with well-known software products, namely: AutoDock Vina, Biovia Discovery Studio, Hyper
Chem 7.5, and Open Babel. Cyclooxygenase-2, lanosterol 14a-demethylase, and anaplastic lymphoma kinase were used as model enzymes.

Results. The optimal conditions for the stepwise creation of S-alkyl derivatives of 4-amino-5-(5-(3-fluorophenyl)pyrazol-3-yl)-1,2,4-triazole-
3-thiol were established and the preparation of the specified compounds was carried out. The use of molecular docking made it possible
to determine the perspective of further research on anti-inflammatory, antifungal, and antitumor properties in a number of synthesized
structures.

Conclusions. S-alkyl derivatives of 4-amino-5-(5-(3-fluorophenyl)pyrazol-3-yl)-1,2,4-triazole-3-thiol are reasonably promising objects for
the study of antifungal activity.
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CuHTe3 i BnactmBocTi noxigHux S-ankin 4-amiHo-5-(5-(3-chTopdenin)nipason-3-in)-1,2,4-tpiason-3-tiony
C. O. ®eporos, A. C. louyns

Baxnusui Hanpsm cyvacHoi hapMaLeBTUYHOT HayKN — CTBOPEHHS NEPCMEKTUBHUX BIONOrYHO akTUBHUX CMOMYK, SKi MOXHa NEPETBOPUTH
Ha edbekTVBHiI nikapcbki 3acobu. bessanepeyHnm nigepoM y LibOMy acnekTi € reTepoLMKnivHi cnonyky. Bigomuii i uinkom obrpyHTOBaHMiA
nipxig 4o AocarHeHHs HeobxigHoro hapmakonoriyHoro edhekTy — NoeAHaHHS B CTPYKTYPi OOHIET MONEKynu pisHUX reTepoLmknivHmX dopar-
MeHTIB. [lepcneKkTMBHUMY € Taki reTepoumknu, Sk nipason i 1,2,4-Tpiason, agxe Ha iXHi OCHOBI Bxe po3pobneHo HU3KY BifOMUX NiKiB.
OTxe, nobynoBa XiMiYHOrO TaHAEMY 3 reTepOLMKIIYHUMM Brokamm Liiei Npupoam — akTyanbHUIA | NepCnEKTUBHMIA HAaNPSIM HAayKOBOI poBoTMw.

Meta po6oTun — CTBOPEHHS psagy S-ankinnoxiaHux 4-amiHo-5-(5-(3-bropdeHin)nipason-3-in)-1,2,4-tpiason-3-Tiony Ta SOCAIAKEHHS IXHIX
BMacTMBOCTeW, a TakoX nonepeaHe BUGIpKoBe BCTaHOBMEHHS BiONOriYHOro NoTeHLjiasny Lux Cnonyk.

Matepianu Ta metoau. CHTE3 LiNbOBMX NPOAYKTIB XiMIYHOTO NEPETBOPEHHS YCMILLHO peani3oBaHo LUMSXOM NOETanHOMo BUKOPUCTaHHS
BiJOMMWX MeTOAiB OpraHiyHoro cuHTesy. Mepwuin eTan ycnillHO peanisoBaHO 3a AOMOMOro AOCTYMHUX peareHTiB — AieTunokcanary i
1-(3-hTopcheHin)eTan-1-oHy 3a yyacTi MeTunaty Hatpito. HacTynHuin eTan nepenbavas rigpasuHonia. 3rogom ycnilHO CMHTE30BaHO
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BIiANOBIOHWI KCAHTOreHar Kanito, Sk Hagani nig Aicto rigpasuHrigpaty nepeTBopoBanit Ha Linbosuin 4-amiHo-5-(5-(3-cbTopdeHin)nipa-
30n-3-in)-1,2,4-Tpiason-3-tion. HactynHuin etan — S-ankinysaHHs. CTPyKTypy BCiX CMHTE30BaHWUX PEYOBWH BM3HAYMIIU 3@ JOMOMOTOK
I4-cnektpodpoTomeTpii, AMP-cnektpockonii 'H Ta enemMeHTHOro aHaniay. IHauBigyanbHICTb CNonykK NiaTBEPAXKEHO METOLOM BUCOKOE(EK-
TWUBHOI pPiduHHOI XpomaTo-mac-cnekTpometpii. [ocnimkerHs in silico 3giicHnnu, 3acTocyBaBLUM BigoMi nporpamHi npoayktu: AutoDock Vina,
Biovia Discovery Studio, Hyper Chem 7.5 Ta Open Babel. Ak MogenbHi thepMeHTU BUKOPUCTOBYBaNM LIMKNOOKCUIEHasy-2, MaHocTepon
14a-pemeTnnasy Ta kiHady aHannacTuyHoi nimdomu.

PesynkraTtu. BctaHOBNEHO oNTUMarbHi yMOBM MOETANHOTO CTBOPEHHS S-ankinnoxigHux 4-amiHo-5-(5-(3-dTopdeHin)nipason-3-in)-1,2,4-
Tpiason-3-Tiony, oaepKaHo L cnomnyku. 3acTocyBaHHS MONEKYSIPHOMO JAOKIHIY Aano 3MOry BUSHAUMTU NEPCNEKTVBU HACTYMHMUX AOCTIMKEHDb
npoTu3anasnbHuX, NPOTUrPUOKOBMX i NPOTUMYXIIMHHWX BNACTUBOCTEW Psifly CUHTE30BAHUX CTPYKTYP.

BucHosku. S-ankinnoxigHi 4-amiHo-5-(5-(3-cTopdeHin)nipason-3-in)-1,2,4-Tpiason-3-Tiony — 4OCUTb NEPCNEKTUBHI 06’€KTY AN BUBYEHHS

NpOTUTPUOKOBOT aKTUBHOCTI.

Knrovogi cnoea: 1,2,4-Tpiason, nipa3son, BNactT1BOCTi, in silico AOCHimKEHHS.
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Derivatives of 1,2,4-triazole show a wide range of biological
activity [1-4]. Obtaining condensed systems based on this
heterocycle increases the probability of creating a promising
biologically active substance [5—8]. The specified direction
of research led to the successful introduction into medical
practice of such drugs as triazolam, alprazolam, estazolam,
brotizolam and sitagliptin. Special attention of scientists is
also focused on the detection of anticancer properties of
1,2,4-triazole derivatives, including condensed systems with
their participation [9—11].

In general, 1,2,4-triazole derivatives are characterized by ver-
satile possibilities of chemical modification, which is not least
due to the active use of the “‘hybrid-pharmacophore’ approach to
the construction of new molecules. This information is confirmed
by numerous scientific works of domestic and foreign scientists
[12—-15]. Competent selection of the accompanying heterocycle
makes it possible to enhance the desired properties or lead to
their occurrence. And here the pyrazole fragment can come in
handy, which significantly expands the synthetic possibilities and
improves the pharmacological profile of the target products of
chemical transformation. But despite the significant interest of
the scientific community in combining the pyrazole fragment
with condensed systems based on 1,2,4-triazole, the level of
practical results remains insignificant.

Thus, the relevance of conducting research in the field of
synthetic chemistry of condensed 1,2,4-triazole systems,
which are combined with pyrazole, is undeniable.

Aim

The aim of the work was to create a number of S-alkyl
derivatives of 4-amino-5-(5-(3-fluorophenyl)pyrazol-3-yl)-
1,2,4-triazole-3-thiol and study their properties, as well as
preliminary selective establishment biological potential of
these compounds.

Materials and methods

Part of the work, which is devoted to the synthesis of target
substances, is based on the use of common methods of organic
synthesis. Reagents and solvents were used from known sup-
pliers (“UKRORGSYNTEZ Ltd”) and were further purified
if necessary.

1-(3-Fluorophenyl)ethan-1-one, diethyl oxalate and sodium
methylate were used as reagents in the first stage of chemical
transformation. The interaction was carried out in the medi-
um of methanol. The second stage involved conducting a
reaction with the calculated amount of hydrazine hydrate.
The third stage was based on the interaction of the synthe-
sized hydrazide with carbon disulfide in a 9 % butan-1-ol
solution. The successfully isolated xanthogenate with twice
the amount of hydrazine hydrate further formed 4-amino-5-
(3-(3-fluorophenyl)pyrazol-5-yl)-1,2,4-triazole-3-thiol. The
next stage was carried out in an ethanol environment and
involved interaction with haloalkanes (Fig. 1).

To confirm the structure of all synthesized compounds,
proton nuclear magnetic resonance (‘H NMR) and infrared
(IR) spectra were recorded, and elemental analysis was also
performed. The individual character of the obtained sub-
stances and the degree of their purity were confirmed using
the data of chromato-mass spectra.

Melting points were determined in open capillaries with
“Stanford Research Systems Melting Point Apparatus 100”
(SRS, USA). Analysis of the percentage content of elements
(C, H, N, S) was performed with the “Elementar vario EL
cube” analyzer (Elementar Analysensysteme, Germany). IR
spectroscopy (spectral range 4000—400 cm™') was performed
on the basis of the Bruker ALPHA FT-IR spectrometer with
the ALPHA-T module (Bruker optics, Germany). 'H NMR
spectra were recorded on a Varian-Mercury 400 spectrometer
with tetramethylsilane as an internal standard in DMSO-d,
solution. Chromatograph “Agilent 1260 Infinity HPLC” with
spectrometer “Agilent 6120 made it possible to obtain chro-
mato-mass spectra (ionization method — electrospray (ESI)).

Molecular docking. To identify molecules with increased
positive tropism to certain biological targets, the molecular
docking method was implemented. Macromolecules from
the Protein Data Bank (PDB) were used as biological targets,
namely: fragments of cyclooxygenase-2 in complex with
celecoxib, lanosterol 14a-demethylase in complex with flu-
conazole and anaplastic lymphoma kinase in complex with
crizotinib [16-18].

The similarity of the synthesized compounds to the struc-
ture of known drugs with anti-inflammatory, antifungal and
anti-cancer activity determined the choice of models of appro-
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Fig. 1. Synthesis scheme of S-alkyl derivatives of 4-amino-5-(5-(3-fluorophenyl)pyrazol-3-yl)-1,2,4-triazole-3-thiol.

priate biotargets. Thus, in the structure of celecoxib, which is
a selective cyclooxygenase-2 inhibitor, a pyrazole fragment
is present. The well-known antifungal drugs fluconazole and
voriconazole, which are inhibitors of lanosterol 14o-deme-
thylase, are built with the participation of the 1,2,4-triazole
ring. A representative of anaplastic lymphoma kinase inhib-
itors, crizotinib, also has a pyrazole ring in its structure.

The implementation of in silico studies involved the fol-
lowing algorithm:

1) working with the ligand: forming structural formulas of
compounds with the MarvinSketch 6.3.0 program and saving
them in mol format; preparation of the 3D structure of com-
pounds —molecular modeling (Hyper Chem § program using
the MM+ molecular mechanics method and the semi-empi-
rical quantum mechanical method PM3 with the maximum
number of cycles and the Polak-Ribiere algorithm and saving
in PDB file format); conversion of PDB- to PDBQT-files
using the software product AutoDockTools-1.5.6;

2) working with the enzyme: elimination of water mole-
cules and ligands from the file with the Discovery Studio
4.0 software package and saving the enzyme in PDB format;
converting enzyme from PDB to PDBQT file using Auto-
DockTools-1.5.6;

3) molecular docking: with the “Vina” program; creation
of visual objects with the Discovery Studio 4.0 software tool.

Results

Ethyl 4-(3-fluorophenyl)-2,4-dioxobutanoate (3). Sodium
hydride (0.2 mol) was added to a mixture of 1-(3-fluorophe-
nyl)ethan-1-one (0.10 mol) and diethyl oxalate (0.15 mol) in

60 ml of anhydrous toluene. The resulting mixture was stirred
at 30 °C for 8 hours. The solvent was removed under a vacu-
um. The crude mixture was poured into 100 ml of ice water
and acidified with dilute hydrochloric acid. The resulting
crystalline precipitate was filtered and washed with water. It
was crystallized from methanol. Yellow crystalline substance.
Yield — 83 %. M. p.: 96-98 °C. IR (cm™): 1736 (C=0, ester),
1687 (C=0, ketone), 1445 (C=C). 'HNMR, o (ppm), J (Hz):
15.10 (s, 1H, OH), 7.62-7.36 (m, 4H, 3-F-C H,), 6.45 (s,
1H, =CH), 4.27 (q,J = 6.9 Hz, 2H, OCH,CH,), 1.18 (t, 3H,
OCH,CH,). Analytical calculated (%) for (C H, FO,) C,
60.51; H, 4.65; found C, 60.35; H, 4.66.

Ethyl 5-(3-fluorophenyl)pyrazole-3-carboxylate (4). A
mixture of ethyl 4-hydroxy-4-(3-fluorophenyl)-2-oxobut-3-
ethanoate (0.1 mol) and hydrazine hydrate (0.5 mol) in 40
ml of propan-1-ole was heated to boiling for 8 hours After
removing the alcohol, an oily liquid was obtained, which
was poured onto crushed ice. A white crystalline substance
was formed. Yield: 79 %. M. p.: 135-137 °C. IR (v, cm™):
1734, 1725 (C=0, ester), 1438 (C=C). 'HNMR, ¢ (ppm), J
(Hz): 12.45 (s, 1H, NH, pyrazole), 7.86 (s, 1H, CH, pyra-
zole), 7.48-7.19 (m, 4H, 3-F-C H ), 4.34 (q, /= 6.4 ', 2H,
OCH,CH,), 1.22 (t, 3H, OCH,CH,). Analytical calculated
(%) for (C,H, FN,O,) C, 61.53; H, 4.73; N, 11.96; found C,
61.36; H, 4.72; N, 11.99.

5-(3-Fluorophenyl)pyrazole-3-carbohydrazide (5). A mix-
ture of ethyl 5-(3-fluorophenyl)pyrazole-3-carboxylate (0.1
mol) and hydrazine hydrate (0.2 mol) was heated to boiling
in 40 ml of ethanol for 6 hours. After cooling, the precipitate
was filtered and recrystallized from water (Fig. ). Yield:
80 %. M. p.: 173-175 °C; IR (v, cm™): 3390-3245 (NH, NH,),
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1608 (C=0); 'H NMR, ¢ (ppm), J (Hz): 12.48 (s, 1H, NH,
pyrazole), 9.24 (t,/=4.6 Hz, IH, NANH,), 7.88 (s, 1H, CH,
pyrazole), 7.46-7.21 (m, 4H, 3-F-C H,), 4.31 (d, /= 4.8 Hz,
2H, NHNH,). Analytical calculated (%) for (C,;H,FN,0) C,
54.54; H, 4.12; N, 25.44; found C, 54.37; H, 4.13; N, 25.51.

Potassium 2-(5-(3-fluorophenyl)pyrazole-3-carbonyl)
hydrazine- 1-carbo-dithioate (6). To carry out the reaction,
weigh (0.2 mol) 5-(3-fluorophenyl)-pyrazole-3-carbohy-
drazide and potassium hydroxide equivalent (0.2 mol). A
9 % solution in butan-1-ole was prepared from potassium
hydroxide, in which 5-(3-fluorophenyl)pyrazole-3-carbo-
hydrazide was dissolved. After the complete dissolution of
the substance, stirring was performed, during which 0.3 mol
of CS, was added dropwise. After the addition of carbon
disulfide, the mixture was stirred for another 0.5 hours. As
a result of the chemical process, the formation of a yellow
crystalline substance was observed.

4-Amino-5-(5-(3-fluorophenyl)pyrazol-3-yl)-1,2,4-tri-
azole-3-thiol (7). The calculated amount of potassium
2-(5-(3-fluorophenyl)pyrazole-3-carbonyl)hydrazine-1-car-
bodithioate (0.2 mol) was dissolved in 180 ml of purified
water and the calculated 5-fold excess of hydrazine hydrate
was added. In this form, the mixture was boiled for 6 hours. At
the end of the heating, the solution was cooled and gradually,
with constant stirring, concentrated hydrochloric acid was
added to it until the medium becomes acidic (pH = 1-2) and
a white precipitate of thiol began to form. The reaction was
very violent. The formed precipitate was filtered and dried.
Yield: 81 %. M. p.: 277-279 °C; IR (v, cm™): 3390-3245
(NH, NH,), 1608 (C=0); 'HNMR, J (ppm), J (Hz): & 13.87
(s, 1H, SH) 11.45 (s, 1H, NH, pyrazole), 8.05 (s, 1H, CH,
pyrazole),7.58-7.48 (m,4H, 3-F-C H,), 6.18 (s, 2H NH,). An-
alytical calculated (%) for (C, H,FN S) C,47.82; H, 3.28; N,
30.42; S, 11.60; found C, 47.69; H, 3.27; N, 30.50; S, 11.63.

S-alkyl derivatives of 4-amino-5-(5-(3-fluorophenyl)
pyrazol-3-yl)-1,2,4-triazole-3-thiol (8-17). To a mixture of
0.005 mol of 4-amino-5-(5-(3-fluoro-phenyl)pyrazol-3-yl)-
1,2,4-triazole-3-thiol and 0.005 mol of sodium hydroxide
dissolved in 40 ml of ethanol, 0.005 mol of haloalkane
(iodomethane, bromoethane, 1-bromopropane, 1-bromobu-
tane, 1-bromopentane, 1-bromohexane, 1-bromoheptane,
1-bromooctane, 1-bromononane, 1-bromodecane) were
added. This mixture was heated for 2 hours, cooled, filtered
the sediment, and washed with purified water. For analysis, it
was crystallized from methanol. These were white substances,
insoluble in water, soluble in organic solvents.

"H NMR spectra of the synthesized compounds contain
signals of protons of aromatic fragments, which are fixed
in the form of doublets and multiplets (aryl derivatives) and
singlet (pyrazole fragment). For example, in the spectrum of
compound 17, there are multiplet signals in the “aromatic”
zone at 7.58-7.51 ppm, which are formed with the help
of hydrogens in the second, fifth, and sixth positions of
the 3-fluorophenyl substituent. At the same time, the signal of
the aromatic proton in the fourth position of this substituent
has the form of a doublet of doublets with a chemical shift
value of 7.20-7.15 ppm.

The analysis of '"H NMR spectra also demonstrates that
the signals of protons of S-alkyl fragments (8-17) are observed
in the strong part of the field in the region of 3.23—0.82 ppm.
For example, singlet signals of methyl protons S-CH, of
fragment (8) are present at 1.84 ppm. S-C,H, protons of group
(9) form a triplet at 1.37 ppm and a quadruple at 3.13 ppm.
The gradual transition from the S-CH, to the S-(CH,),-CH,
fragment leads to a slight chemical shift of the proton signals
of the CH, group to the region of stronger fields (from 2.66
to 0.82 ppm). Multiplet signals of protons of (CH,) -frag-
ments are also recorded in the high-field part of the spectrum
(1.78-1.19 ppm) and are difficult to differentiate. The speci-
fied spectral features are determined by the electron-donating
properties of the alkyl substituent and the positive inductive
effect, which increases with the elongation of the alkyl
substituent. In the spectra of the synthesized compounds,
there are also singlet signals of protons of the amino group
at 5.75-5.77 ppm.

In order to substantiate further studies, the results of mo-
lecular docking with the active centers of COX-2, lanosterol
14a-demethylase, and anaplastic lymphoma kinase were
visualized.

Visualization of the interaction of the synthesized thiol
(7) with the active center of COX-2 made it possible to
establish its multifaceted nature. Thus, among the interac-
tions, the following can be noted: intermolecular hydrogen
chemical bonds, which are realized with the help of the hy-
drogen of the amino group and the amino acid residue of
methionine (MET A: 523), n-S — formed with the partic-
ipation of the thiol group and the amino acid fragment of
tryptophan (TRP A: 388 ), n-6 — formed by the n-chemical
bond of the 3-fluorophenyl substituent and fragments of
alanine (ALA A: 528) and leucine (LEU A: 360). Among
other interactions, amide-x stacking can be noted — a triazole
fragment and a glycine residue (GLY A: 527) are involved,
n-alkyl —valine fragments are involved (VAL A: 117, VAL A:
524, VAL A: 532). The transition to the S-methyl derivative
(8) changes in a certain way the pattern of interactions with
the active center of COX-2. The disappearance of n-S and
intermolecular hydrogen chemical bonds is observed, i.e.,
the participation of covalently bound Sulfur and the amino
group is eliminated, which may be associated with a change
in the spatial configuration of the molecule in the zone of
the active center. Instead, new forms of interactions appear
in the form of a n-donor hydrogen bond involving pyrazole
and triazole fragments and a tyrosine residue (TYR A: 356)
and in the form of alkyl interactions with the methyl group
of valine residues (VAL A: 89) and tyrosine (TYR A: 116).
The coordination of the specified ligand in the active center
is strengthened by the already discussed n-alkyl interactions,
which are formed during interaction with the amino acids
VAL A: 350, VAL A: 524 and LEU A: 353. The elongation
of the alkyl substituent is expected to be accompanied by an
increase in alkyl interactions. For example, the ethyl substi-
tuent of compound 9 binds to the active center of the enzyme
already with the help of 4 amino acid residues: VAL A: 89,
VALA: 117,LEU A: 93, TYR A: 116. It is also necessary to
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Table 1. The value of the energy of intermolecular interactions of the studied compounds with COX-2 (3LN1)

-7.2 -5.9 -2.5 -5.3
8 -6.8 10 -4.7 13 -3.1 16 -8.1
Celecoxib -8.4 1 -2.6 14 -1.8 17 -8.1

“Epin: Minimum complexation energy, kcal/mol.

note the active assistance of the Fluorine atom in the possible
interaction: this atom actively supports the formation of an
intermolecular hydrogen chemical bond with the residue
TYR A:386 (9). And these are not all possible intermolecular
hydrogen bonds: the TYR A: 356 residue also joins the co-
ordination of this compound (9), which binds to the triazole
fragment (n-donor hydrogen bond). n-S interaction, which
disappeared in the case of the ethyl substituent (9) and was
not formed by the pentyl substituent (12), has a tendency
to stable formation with the participation of all other alkyl
substituents (10, 11, 13-17). The enzyme-ligand interactions
of celecoxib with COX-2 are characterized by the following
types: n-6 (phenyl fragment with VAL A: 524), amide-n
stacking (phenyl fragment with GLY A: 527), alkyl (methyl
substituent of the 4-methylphenyl fragment with LEU A: 385,
TRP A: 388, TYR A: 386, tert-butyl substituent from LEU
A: 353, LEU A: 360, VAL A: 117), n-alkyl (phenyl moiety
from ALAA: 528, LEU A: 353; pyrazole moiety with ALAA:
528, VAL A: 350), C-H (ARG A: 514, HIS A: 90), intermo-
lecular hydrogen bond (N and O of sulfonamide moiety with
GLN A: 193, PHE A: 519, SER A: 354). Thus, the number
of interactions with the active center of COX-2, which can
form synthesized substances in comparison with the standard
ligand, is an order of magnitude smaller. Although the nature
of the docking interactions of the synthesized ligands is
similar to celecoxib. The results of calculating the affinity
of the synthesized ligands to COX-2 are shown in Table 1.

The interaction of synthesized substances with the active
site of lanosterol 14a-demethylase occurs with the participa-
tion of amino acid residues of various natures. For example,
thiol (7) uses aryl and pyrazole fragments to implement a
n-alkyl interaction with the residues ALA A: 400, CYS A:
394 and PRO A: 320. The n-donor hydrogen bond strength-
ens the coordination in the enzyme binding site of these
fragments, which is formed with the direct participation of
threonine (THR A: 260). In addition, the active participation
of the Fluorine atom, which forms an intermolecular hydrogen
bond with the THR A: 264 residue, is monitored. The triazole
fragment does not stand aside from contact with the active
center. Thus, this heterocycle is involved in interaction with
residues ALA A: 256 (n-6 interaction) and LEU A: 100
(m-alkyl interaction). This fragment is assisted by a thiol
group. With its help, an intermolecular hydrogen chemical
bond is formed with the LEU A: 100 residue.

The appearance of an alkyl substituent on the Sulfur atom
made it possible to determine characteristic changes in the in-
teraction with the active center of lanosterol 14a-demethylase.
For example, molecules with methyl (8), ethyl (9) and propyl

(10) substituents in the process of coordination in the active
center form a relatively significant number of intermolecular
hydrogen chemical bonds. This interaction is formed due to
the Nitrogen atoms of the triazole ring (from CYS A: 394 and
THR A: 260), with the participation of the Hydrogen atom con-
jugated with the Nitrogen atom of the pyrrole type of the pyra-
zole ring (from PRO A: 386) and in contact with the Fluorine
atom of 3-fluorophenyl substitute (from ARG A: 326).

Among other interactions that create the possibility of
forming stable complexes with the active center of the en-
zyme, it is necessary to note: m-alkyl interaction involving
the phenyl fragment and the LEU A: 324 residue, the pyrazole
ring and the CYS A: 394 residue, the 1,2,4-triazole skeleton
and the PRO A residue: 320. Hydrogen bonds formed with
the participation of the triazole fragment and the THR A: 260
residue increase the probability of binding to the active site of
the m-donor protein. In addition, all synthesized compounds
are able to form alkyl interactions with S-(CH,) CH, with
the participation of ALA A: 400, ILE A: 404, LEU A: 324,
TYR A: 76, MET A: 79, PHE A: 83. It is also possible to
note the m-S interaction between the pyrazole fragment and
the CYS A residue: 394 (17) or between the Sulfur atom of
the synthesized ligand and PHE A: 83 (14). Visualization
of standard ligand docking in the active site of lanosterol
14a-demethylase, demonstrating the formation of bonds
involving the 2,4-difluorophenyl substituent with ARG A:
96 (hydrogen bond), LEU A: 321, MET A: 79 (m-alkyl in-
teraction), TYR A: 76 (n-nt T-like interaction) and involving
triazole fragments with ALA A: 256, LEU A: 100, LEU A:
321 (m-alkyl interaction), PHE A: 83 (r-r T-like interaction).

Thus, not only a certain similarity in the structure of
the synthesized ligands to fluconazole is observed, but also
a certain similarity in the nature of the amino acid residues
that take part in the location of these ligands in the active
center of the enzyme.

The calculation of the interaction energies of the obtained
ligands with the active site of lanosterol 14a-demethylase
demonstrates the ability of a number of compounds to influ-
ence the activity of this enzyme (7able 2).

Visualization of docking results of the synthesized thiol
(7) with respect to anaplastic lymphoma kinase allowed
us to determine the following types of interactions with
the active site of the protein. This is, above all, the m-alkyl
interaction of phenyl, pyrazole and triazole fragments with
LEUA: 1122, LEUA: 1256, and VAL A: 1130. Additionally,
the connection between the ligand and the target protein is
strengthened by the Fluorine atom, which coordinates with
the GLY residue A: 1269 and the Hydrogen atom of pyrrole
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Table 2. The value of the energy of intermolecular interactions of the studied compounds with lanosterol 14a-demethylase (3LD6)

-8.5 -9.0 -8.7 -7.0
8 -8.8 10 -8.5 13 -8.3 16 -6.8
Fluconazole -10.1 11 -8.5 14 -7.3 17 -4.2

“Epin: Minimum complexation energy, kcal/mol.

Table 3. Energetic values of intermolecular interactions of the studied compounds with anaplastic lymphoma kinase (2XP2)

-74 1.7 -8.5 -7.9
8 -7.6 10 -8.2 13 -84 16 -6.6
Crizotinib -94 11 -8.4 14 -6.5 17 7.7

“Epin* Minimum complexation energy, kcal/mol.

Nitrogen of pyrazole (intermolecular hydrogen bond with
MET: 1199). The appearance of methyl (8) and ethyl (9)
substituents does not have a significant effect on the nature
of the interaction with the specified enzyme. The increase
of up to three Carbon atoms in the structure of the S-alkyl
substituent (10) additionally contributes to the appearance of
alkyl interactions, which are realized with the participation of
LEU A: 1196 and LYS A: 1150. The S-butyl derivative (11)
is additionally stabilized by the C-H bond, which is formed
between the pyrazole fragment and the GLY A residue:
1202. Further increase in the length of the alkyl fragment
(12-16) did not have a significant effect on the nature of
active interactions with the active site of the protein. Only
in 3-(decylthio)-5-(3-(3-fluorophenyl)pyrazol-5-yl)-1,2 4-tri-
azole-4-amine (17) the overall interaction of the ligand with
the enzyme is improved due to two intermolecular hydrogen
chemical bond, which is formed with the participation of
the amino group of the molecule and the residues ALA A:
1200 and MET A: 1199. The specified analysis allows us
to preliminarily assert the low probability of the effect of
the synthesized compounds on the activity of the kinase of
anaplastic lymphoma. The effective location in the active
center of the kinase of anaplastic lymphoma of crizotinib
is provided by the following amino acid residues: ALA A:
1148 (m-alkyl interaction), ASN A: 1254 (intermolecular bond
involving the Fluorine atom of the 2,6-dichloro-3-fluoro-
phenyl substituent), GLU A: 1197 (intermolecular hydrogen
bond formed with the participation of the Nitrogen atom of
the amino group), GLY A: 1269 (intermolecular halogen
bonds with the participation of the Fluorine and Chlorine
atoms of the 2,6-dichloro-3-fluorophenyl substituent), LEU
A: 1122 (alkyl- and m-alkyl interaction with piperidine and
pyrazole fragments, respectively), LEU A: 1256 (n-6 inter-
action with pyridine and phenyl fragments), MET A: 1199
(intermolecular hydrogen bond involving the Nitrogen atom
of the pyridine fragment). Quantitative indicators of the en-
ergy of intermolecular interactions demonstrate that most
of the synthesized compounds have affinity for anaplastic
lymphoma kinase (7able 3). But none of the synthesized
substances exceeds the value of crizotinib (7able 3).

Thus, the indicated study made it possible to more precisely
and specifically determine the prospects of further research
on the mentioned class of compounds.

Conclusions

1. Simple and preparatively convenient methods for
the synthesis of 4-amino-5-(5-(3-fluorophenyl)-pyrazol-3-
y1)-1,2,4-triazol-3-thiol and its S-alkyl derivatives have been
developed.

2. The structure and individuality of the synthesized
compounds were confirmed by a complex of physi-
cal-chemical methods (IR spectrophotometry, 'H-NMR
spectroscopy, elemental analysis, chromatography-mass
spectrometry).

3. It was established by the method of molecular docking
that the further study of antifungal activity is a priority in a
number of synthesized compounds. Among the synthesized
substances, 3-(ethylthio)-5-(3-(3-fluorophenyl)pyrazol-5-yl)-
1,2,4-triazol-4-amine was recommended for the purpose of
extended research on antifungal activity.
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O30HONITUYHMUN CUHTE3 2-TiAPOKCUOEH3UNOBOrO CIUPTY
ANs BUPOOHMUTBA racTPOAUHY

A. T. Tanctan®@*ACDF A C. lacaHoBa®CE, I B. TapaceHko(DPE

KWiBCbKWIA HaLiOHanNbHWIA YHIBEPCUTET TEXHOMOTIN Ta An3aiHy, YkpaiHa

A — KOHLUenLis Ta au3aitH gocnimxkeHHs; B — 36ip naHux; C — aHania Ta iHTepnpeTauis faHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — ocTatouHe 3aTBepaXeHHs CTaTTi

2-TippoKCnBEH3NNOBII CNINPT — BAXKNWUBWIA @KTUBHUI (hapMaLeBTUYHWI iHrpedieHT Ans BupobHuuTBa 6aratbox nikapcbkux 3acobiB, Ak-0T
racTpoAMHY, L0 Mae LUMPOKWIA CNEKTP CNPUSTIUBKX BNAMBIB Nif Yac NikyBaHHs XBOPUX Ha eninencito, xsopoby AnbureimMepa, MapkiHcoHa,
adeKkTMBHI po3naau, LepebparbHy ilemito, NauieHTiB i3 KOrHiTMBHUMY NopyLieHHsaMK. Bigomo, wo 2- i 4-rinpokcnbeH3nnoBuin cnupTu Ta
CyMiLLi X CronyK OTpUMYHOTb B3aemogieto heHony 3 hopmarnbaerinom 3a HasiBHOCTI OCHOBHYX KaTanisaTopis. Yepes BUCOKY peakLiiiHy
3[aTHIiCTb i3 popmanbaeriaoM, BUAINEHHS YACTUX CNONYK i3 peakUinH1X CyMiLLen, OTpUMaHuX nig vyac B3aemogii eHony 3 dhopmanbge-
rinom, € cknagHoto npobnemoto. BuaineHHs 2-rinpokcrbeH3nnoBoro CnvpTy B YUCTOMY BUMSAAI 3 peakUiiHUX CyMiLLei MOXIMBE TiMbKu
LUMSIXOM NPOLECIB, AKi HE MOXMNVWBI B MPOMUCIIOBUX MacluTabax, CynpoBOAXKYETbCA HA3bKMU BUXOAAMM LiNbOBOTO NPOAYKTY.

PosB’sizatit Ui npobnemMmn MoXHa 3a JOMOMOrOK NpoLecy NPSIMOr0 OKUCHEHHS BiANOBIAHOMO 2-riApOKCMTONYOMy 030HOM Y pidkin dasi,
OCKiNbKM BXe BiOMi METOAW CENEKTUBHOMO 030HYBaHHA METUNOEH30NMIB 4O BiANOBIAHMX OKCUIEHNOXigHUX. TOMY akTyanbHUM € po3po-
GreHHs1 HOBOTO HU3bKOTEMMEPATYPHOTO CUHTE3Y 2-TiAPOKCUOEH3NUIIOBOrO CIUPTY 32 AOMOMOTOK O30HY.

MeTa po60T1 — BUBYMTM peaKLiito OKUCHEHHS 2-TiAPOKCMTONYOMNy 030HOM Y PO34MHi CTOM-PeareHTy, KataniTMiHNX AOMILLOK CTONyK nepexia-
HUX MeTaniB i MiHeparnbHUX KUCMOT ANs PO3pOONEHHS HOBOTO METOAY CUHTE3Y 2-TiAPOKCMOEH3MMNOBOrO CrMpTY.

Martepianu Ta meToau. [ins gocnigis BUKOPUCTanNM OLTOBMIA aHrigpua kBanidikavii «4. 4. a.», NboAsHy OLTOBY KUCIOTY KBanidikaLii «X. 4.»,
SIKy nepes 3acTOCYBaHHSAM OYMLLANU NEPErOHKOI0 Mif BakyyMOM 3a HasIBHOCTI NepMaHraHaTty Kanito, 2-rigpokcutonyon keanidikauii «X.
4.», maHraH (I1) auetar kBanidikauii «4.», cynbdaTHy Ta ocdopHY KUCOTU KBanidikaLii «X. 4.».

[ns BU3HaYeHHs KOHLEHTpaLlii 030HY B ra3oBiii ¢hasi 3acTocyBanu CnekTpooTOMETPUYHUIA METOA, LLO IPYHTYETHCS Ha BUMIPIOBaHHI on-
TWYHOI NyCTUHM ra30BOro NoToky B Y®-obnacTi. ns uboro 3actocysanm cnektpogorometp CP-46 IOMO, B kKamepy BUMipIOBaHHS SIKOTO
BCTaHOBWIIM MPOTOYHY KIOBETY 3 KBApLOBUMM BikHamu. Matepian kioBeTn — TednoH. beanepepBHuil KOHTPONMb MOTOYHOI KOHLEHTpaLii
030HY 3 3an1COM pesynbTaTiB aHani3iB sk KIHETUYHOT KPMBOT 34IMCHUNM Nid Yac NPOXOMXKEHHS1 O30HOBMICHOTO rady Yepes KioBeTy npu
MEBHIN JOBXWHI XBUIi MOHOXPOMATWUYHOIO JKeperna caitna.

Pesynisratu. BuBunnu peakuito OKUCHEHHS 2-TifpOKCMTONYOry 030HOM Y PO34MHI CTOM-peareHTy — oLTOBOro aHrigpuay. lMokasaHo, Wwo
3a HasBHOCTi CyNnbaTHOI KNCNOTW BOAETLCA 3AINCHUTY NPSIME 030HYBaHHS 2-TiAPOKCUTONYONY A0 2-TiAPOKCUBEH3NUIOBOrO CINPTY, KU
YTBOPKETLCA K 2-aLeTokembeHsunaueTar i3 Buxogom 13,0 %. OCHOBHUMYM NpoaykTamMu peakuii B X yMOBaXx € anidpaTnyHi cnomyku, wo
YTBOPIOIOTLCA NiCNSA PYNHYBAHHA apoOMaTUYHOTO KinbLs. CEnekTUBHICTb OKUCHEHHS 3a CMUPTOM CYTTEBO MIABULLYETLCSH NPU AOLABAHHI
[0 cucTeMu Katanisatopa — MaHraH (ll) aueTary. 3a /10ro HasiBHOCTi YTBOPIOETLCA KaTanituuHa cuctema Ac,0 — H,SO, — Mn(lll), wo
3anobirae 030HOMI3y Ta CNPSIMOBYE OKUCHEHHSI NepeaycCiM 3a METUIILHO TPyMno CyOCTpaTy 3 YTBOPEHHAM 2-aueTokcubeHaunauerary
3 BUxoaom 63,2 %.

BucHoBku. Po3pobrneHo ekomnoriyHo YnCTUI, HU3bKOTEMMEPATYPHUI METOA CUHTE3Y 2-riApOKCMOEH3NNOBOMo CNIUPTY LUMSXOM BeAEHHS
NpoLeCy OKVCHEHHS 2-TiAPOKCUTONYOrNY O30HOM Y PO34MHI CTON-peareHTy — OLTOBOrO aHriapuay 3a HasBHOCTI CynbgaTHOi KUCNOTH Ta
maHraH (I1) auetary.

Kntouosi cnosa: 030H, katanisaTop, 2-rigpokcuTonyon, 2-riagpokcnbeH3nnoBmin CnnpT, OKUCHEHHS, MaHraH (I1) auetar, cynbdartHa kucnora.
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Ozonolytic synthesis of 2-hydroxybenzyl alcohol for the production of gastrodin
A. H. Halstian, A. S. Hasanova, H. V. Tarasenko

2-Hydroxybenzyl alcohol is an important active pharmaceutical ingredient for the production of many drugs, in particular gastrodin, which
has a wide range of beneficial effects on epilepsy, Alzheimer’s disease, Parkinson’s disease, affective disorders, cerebral ischemia,
cognitive disorders.
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OpueiHaribHi 0oCidKeHHs

It is known that 2- and 4-hydroxybenzyl alcohols and mixtures of both compounds are obtained by the interaction of phenol with formal-
dehyde in the presence of basic catalysts. Due to its high reactivity with formaldehyde, the isolation of pure compounds from the reaction
mixtures obtained during the interaction of phenol with formaldehyde is a big problem. Isolation of 2-hydroxybenzyl alcohol in pure form
from reaction mixtures is possible only using processes that cannot be carried out on an industrial scale and is accompanied by low yields
of the target product. It is possible to get rid of these problems by means of the process of direct oxidation of the 2-hydroxytoluene with
ozone in the liquid phase since methods of selective ozonation of methylbenzene to the oxygen derivatives are already known. Therefore,
the development of a new low-temperature synthesis of 2-hydroxybenzyl alcohol using ozone is an urgent task.

The aim of the work is to study the reaction of the oxidation of 2-hydroxytoluene by ozone in a solution of a stop reagent and catalytic im-
purities of compounds of transition metals and mineral acids for the development of a new method of synthesis of 2-hydroxybenzyl alcohol.

Materials and methods. For the experiments, acetic anhydride of p. a. qualification was used; glacial acetic acid of puriss. qualification,
which before use was purified by distillation under vacuum in the presence of potassium permanganate, 2-hydroxytoluene of puriss.
Qualification, manganese (Il) acetate of pur. Qualification, sulfuric and phosphoric acids of puriss. qualification.

To determine the concentration of ozone in the gas phase, a spectrophotometric method was used, based on the measurement of the op-
tical density of the gas flow in the UV region. For this purpose, a spectrophotometer SF-46 LOMO was used, in the measuring chamber
of which a flow cuvette with quartz windows was installed. The material of the cuvette was Teflon. Continuous monitoring of the current
concentration of ozone, with the recording of the analysis results in the form of a kinetic curve, was carried out when ozone-containing
gas passed through the curette at a certain wavelength of a monochromatic light source.

Results. The reaction of oxidation of 2-hydroxytoluene by ozone in a solution of the stop reagent — acetic anhydride was studied. It was
shown that in the presence of sulfuric acid, it was possible to carry out direct ozonation of 2-hydroxytoluene to 2-hydroxybenzyl alcohol,
which was formed in the kind of 2-acetoxybenzyl acetate with a yield of 13.0 %. The main products of the reaction under these conditions
are aliphatic compounds, which are formed after the destruction of the aromatic ring. The selectivity of oxidation by alcohol was signifi-
cantly increased when a catalyst — manganese (ll) acetate — was added to the system. In its presence, a catalytic system As,0 —H,SO, -
Mn(Ill) was created, which prevents ozonolysis and directed oxidation mainly to the methyl group of the substrate with the formation of
2-acetoxybenzyl acetate with a yield of 63.2 %.

Conclusions. An environmentally friendly, low-temperature method for the synthesis of 2-hydroxybenzyl alcohol was developed by con-
ducting the oxidation of 2-hydroxytoluene with ozone in a solution of the stop reagent — acetic anhydride in the presence of sulfuric acid
and manganese (Il) acetate.

Key words: ozone, catalyst, 2-hydroxytoluene, 2-hydroxybenzyl alcohol, oxidation, manganese (Il) acetate, sulfuric acid.
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TEMIIEPATyPHOTO CHHTE3y 2-T1IPOKCHOCH3UIIOBOTO CIIUPTY
3a JIOTIOMOTOIO 030HY.

2-T'iapoKCHOCH3MIIOBHI CIIUPT — BAKJIUBUNA aKTUBHHUI
(bapManeBTUYHHUNA THIPEIIEHT U1l BUPOOHMIITBA Oararbox
JIKapChbKUX 3ac00iB, SIK-OT TACTPOJMHY, II0 Ma€ IIHPOKHIA
CIIEKTp CIPUSTIMBHX BILIMBIB Mifl 4ac JIIKYBaHHS XBOPUX Ha
erierncito, XxBopoOy Anbireiimepa, [lapkiHcoHa, adekTHBHI
po37au, 1epeOpalbHy IIIEMit0, MAIIEHTIB i3 KOTHITHBHUMU
nopyuieHHsAMA. MexaHizmu Aii nependaqaroTh MOIYISALIIO
HelpoMeiaTopiB, aHTHOKCUIaHTHY, IPOTH3AIalbHy aKTHB-
HOCTI, IPUTHIYEHHS aKTHUBALI{i MIKPOIJIii, PETYJISLII0 MITOXOH-
JpilaIbHUX KacKaJiB, Peryisilito HelpoTpodiHiB Tommo [1].

MeTa po6otu

BuBUNTH peaKilito OKUCHEHHS 2-T1IPOKCUTOIYOIY 030HOM
y PO34YHHI CTOM-PEarcHTy, KaTAIITUIHUX JOMIIIOK CIIOITYK
HEPeXiHIX METAIB i MiHEPAJIbHUX KUCIIOT 151 pO3POOIICHHS
HOBOT'O METOJy CHHTE3Y 2-T1IpOKCHOCH3MIOBOIO CITUPTY.

Bimomo [2], mo 2- Ta 4-TiqpoKCHOCH3UIOBHN CITUPTH
Ta CyMIIIli X CHOIYK OTPHMYIOTh B3aEMOIIEI0 (heHOIY 3
(opManpaeriioM 32 HasIBHOCTI OCHOBHHX KaTaji3aTopiB.
TpyaHOIII BUKIIHKAE BUIUICHHS YUCTUX CIIONYK 13 peaKIii-
HUX CyMIIIeH, 0 onepykaHi mix 9ac B3aeMogii (eHomy 3
¢dopmanpaeriqom. Yepes CBOIO BUCOKY peaKIiifHy 30aTHICTD
T1IPOKCHOEH3MIIOBI CIIUPTH pearyioTh 3 (hopMaibaeriTomM,
1110 € B 30Hi Peaxilii, 3 yTBOPEHHM 2,6- Ta 2,4-IHTiapoKcuMe-
TriiheHoIB i 2,4,6-TpuriapokcumMeTrindeHony, a 3 peHorom
—3 yTBOpeHHM 2,2°- , 2.4’- Ta 4,4’ - muriapokcuauderiime-
TaHy. ToMy X BUIUICHHS B YUCTOMY BUIISIL 3 PEAKIIHIX
cyMilIeil He MOXKJIMBE B IPOMUCIIOBUX MaciiTadax, Cynpo-
BOJKYETHCSI HU3bKMMH BHUXOJAaMH 111JIbOBOTO MPOAYKTY.

[To30yTHCs 1MX TPOOIIEeM MOYKHA IILISIXOM IPSIMOTO OKHC-
HEHHsI BIAMOBIZIHOTO 2-TiIPOKCUTOIIYOTy O30HOM Y PiJIKiii
(azi, OCKIBKM BXKE BiIOMI METOAM CEJIEKTHBHOTO O30HY-
BaHHsA METWJIOEH30JIIB 10 BiANOBIAHUX OKCHUT'€HITIOXIIHHUX
[3-6]. OTxe, akTyansHUM € PO3POOIEHHSI HOBOTO HHU3BKO-

Matepianu i meToau gocnigxeHHs

JLJ1st TOCIi/1iB BUKOPUCTAIM OLITOBHIA aHT1IPHT KBaTi(hiKamii
«4. JI. a.», TBOJISHY OITOBY KHUCJIOTY KBami(ikamii «X. 9.»,
SIKy TIEpE/1 3aCTOCYBaHHIM OYHIIAJIN IIEPETOHKOIO ITiJ1 BAKYY-
MOM 32 HassBHOCTI IIEPMaHraHary KaJjilo, 2-TiIPOKCHUTOIYOI
kBauigikamii «X. 4.», madrad (II) anerar kBamidikarii «4.»,
cynbgaray Ta pochopHy KHCIOTH KBai(ikamii «X. €.».

s BU3HaueHHs KOHIIEHTpauii 030HY B ra3oBiil dasi
3aCTOCYBJIM CIEKTPOGOTOMETPUYHUNA METO, IO IPYHTY-
€ThCS HA BUMIPIOBaHHI ONITUYHOI I'YCTHHH T'a30BOTO TIOTOKY
B Y®-o0macTi. [Iji1 bOro 3aCTOCYBaH CIIEKTPO(POTOMETP
Cd-46 JIOMO, B kamepy BUMIPIOBAHHSI SIKOTO BCTAHOBHIIH
TIPOTOYHY KIOBETY 3 KBapLIOBUMH BiKHAMU. Marepiall KIoBeTH
—teduoH. beanepepBHUIT KOHTPOJIB TOTOYHOT KOHIIEHTpALIT
030HY 3 3aITMCOM Pe3yJIbTaTiB aHaJIi31B SIK KIHETHYHOT KPUBOT
3IIHCHUIIM IT1J1 9ac IPOXOKEHHST 030HOBMICHOTO Ta3y uepes
KIOBETY IpU TE€BHIM JOBXHMHI XBHJII MOHOXPOMAaTHYHOTO
JoKepena cBitia [7].
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Puc. 1. Cxema nepeTBOPEHHS 2-TiAPOKCUTONYOsy B peakLiii 3 030HOM.

KinmpkicHuiT BMICT peakmiifHOT Macl BU3HAYAIH METOIOM
razopinuaHOi xpomarorpadii Ha xpomarorpadi [[Bet-500
i3 TTOTyM’STHO-10HI3aifHIM JIE€TEKTOPOM Ha KOJIOHIN 3 M,
JiaMeTpoM 4 MM, 110 3allOBHEHA HOCieM XpomaToH N-AW 3
HepyxoMoro (azoro SE-30 y kinmbkocTi 5 % Bif Baru Hocist
3a TaKUX YMOB: TeMneparypa Bunapsauka — 250 °C, temne-
parypa Tepmoctary — 190 °C, mBUIKICTh ra3y-HOCIs (a30T)
— 1,8 m'rox!, Boauto — 1,8 m'rox!, moitps — 18 mrrox’. Sk
BHYTPIILIHIN CTaHAAPT BUKOPHUCTAIN 4-HITPOXJIOPOEH30II.

Pesynbratu

Bimomo [6], 1o peakitist GEeHOIIB 3 030HOM BiIOYBAETHCS 3
BUCOKOFO mBHAKICTIO (k= 102+ 10 11" (Momb-¢) 1) 3a HO-rpy-
TI0I0 cyOCTpaTy 3 HacTYIIHUM PyWHYBaHHSIM O€H30JIbHOTO
kutbIpst. Iig yac mocmimiB, 10 3MIHCHUIIM, K POSYMHHUK
BUKOPHCTANM OLTOBHH aHTiIPHJ, KU MIBUIKO ALMITIOE
2-TiAPOKCUTOIYOJI YKE B MPOLIEC] IPUTOTYBAaHHSI PO3UUHY
JUsl OKUCHEHHS. Hamami 030H aTakye 2-alleTOKCHTOIYOI 3
MIepEBAKHUM YTBOPEHHSIM O30HIJIIB 1 IPO/IYKTIB OKUCHEHHS
3a METHIIBHOIO TPYTIOO: 2-arieTokcnbdensmnanerary (7,8 %),
2-areTokcubeH3mwiaeHaianerary (3,4 %) Ta 2-areTokcuoeH-
30#tHOT kucnotu (9,2 %) (maébn. 1). Tlpu nonaBaHHi 10 CHCTeE-
MH KaTaJti3aTopa Npolecy aliIIOBaHHs, a caMe CyIb(aTHOT
KHUCJIOTH, 3MIHIOETHCSI CKJIa]1 apOMaTHYHHX MPOIYKTIB: BUXIi[
alIBOBAHOTO CIIMPTY 30ibiIyeThest 10 13,0 %, a kucmora
B OKCHUJIATI HE ineHTUudiKyeThes (mabn. 1).

[pyHTYyIOUHCh HA JAHUX, O OTPHMAJIH, 3AIPONOHOBAHO
CXEeMY O30HOJIITUYHHX IEPETBOPEHD 2-T1IPOKCHTOIYOILY, IO
HaBezieHa Ha puc. 1. O30H pearye 3a 1BoMa HalpsiMaMu — 3a
6em3onpHUM KiblieM (I) i MmetubHOIO rpynoro (1) (puc. 1).

OCHOBHHI HaIpsiM — 030HOJI13 apomarudHoro Kinbi (1), a
BHUXiJ] 2-alleTOKCHOCH3WIaIeTaTy cTaHoBUTH 13,0 %.

BusiBiieHe yTBOpEHHS POIYKTIB OKUCHEHHS 2-alleTOKCH-
TOITyOITy 030HOM — 2-aIleTOKCHOCH3MIIAIIETaTy Ta 2-aI[eTOKCH-
OeH3MITiIeH /lialeTaTy — IIOSICHIOETHCS Iepe0iroM MIBUAKOTO
AIFITIOBAHHS OI[TOBHUM aHTIAPUAOM (CTOI-pEareHTOM) 3a
HasIBHOCTI CyNb(aTHOI KUCIIOTH 2-alleTOKCHOCH3UIIOBOTO

TaGnvusa 1. MNpoaykTn peakLii 030Hy 3 2-aLieTokeuTonyonom npu 5 °C

Buxin npoayKTiB OKkUCHEHHS, %

2-aleToKcu- 2-auerokcu- 2-aleToKCUbeH-
OeHaunauertat | GeH3unigeH- 30/MHa Kucnota
Diayerar
- 78,6 78 34 9,2
1,2 78,0 13,0 75 =

[ArCH,] =0,4; [O,] = 4,0-10*monb-n; Vp_ =0,01n.

Tabnuus 2. KoHcTaHTV WBMAKOCTI peakLii 030Hy 3 apoMaTU4HUMMU

cnonykamu npu 5 °C
Cnonyka [0,],10¢ [ArH] 10% | k.,
monb-n’ Monb-’ n-monb"'-c!

Tonyon 0,28+057 |7,7+283 |0,82+0,0816]
2-Tigpokcutonyon 0,35+0,90 [9,9+31,9 |(2,26+£0,02)10°
2-AuetokeuTonyon 0,28 +0,57 |[15,1+359 |0,59+0,06
BeHaunosuit cnupt 0,20+0,75 |58+14,8 |3,40+0,30(6]
BeHsanbaerig 0,20+0,75 (6,8+10,8 |2,30+0,20[6]
2-TigpokcnbeHsnnoBui 0,37+0,57 |1,1+15 34,16 £ 3,51
cnupt

2-TippokcunbeHsanberis 0,37+0,57 |[1,1+15 71,50 £7,20
2-Auetokcnbensunauerar | 0,37 0,57 |0,8+0,9 0,24 +0,02
ZTALleTOKCMGGHaMJ'Ii,D,EH- 0,40+0,57 |0,5+0,8 0,27 £0,02
piauetar

CIIAPTY Ta 2-alleTOKCHOEH3aJbJIETiMy i Yac iX MOSBH B
pozundi (puc. 1, Haripsam II). YTBOpeHi micist anpIroBaHHs
TIPOAYKTH JIOBOJI CTiHKi JI0 Z1iT 030HY, 1 Iie CTIpHsE iX HaKo-
MTMYEHHIO B OKHCHIN cucteMi (mabn. 2).

J11s1 30UIBIIEHHST BUXOY 2-T1{pOKCHOCH3MIIOBOTO CIIUPTY
3MIACHUIN DOCIIKEHHS KIHETUKH Ta MEXaHI3My peakuil
OKHCHEHHSI 2-alleTOKCUTOJIYOJy O30HOM 3a HasIBHOCTI Iepe-
XiJJTHUX METaJiB, 30KpeMa alleTariB KoOAIbTy Ta MaHTaHy, 110
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Tabnuusa 3. Bnnve nprupoam nepexigHoro MeTarny Ha CenekTMBHICTb
OKVUCHEHHSI 2-aLeTOKCUTOIYOmMy 030HOM B OLITOBOMY aHrigpui 3a
HasBHOCTi cynbgatHoi kuenotu npu 5 °C

Buxig npoaykTiB peakuii, %

Karanizatop

2-aLieToKcMOeH3unaueTar | 2-aleToKkcmbeHaunigeH-
piauerar

Mn(OAc), 63,2 14,0
Co(OAc), 15,4 8,9
[ArCH,], = 0,4; [Me(OAc),], = 0,18; [H,SO,], = 1,2; [0,], = 410" mone-r

Tabnuuga 4. KoHCTaHTM WBMAKOCTI peakLii KaTaniTMiHOro LKy npm
OKMCHEHHI 2-aLeTOKCUTOMYOrTy 3a HasiBHOCTI Cynb(aTHOI KUCNOTU Ta
maHraH (Il) auetaty npu 5 °C

Homep | Peakuis
peakuii J1M0]1b el Monbn @

0O, + 2-aueTokcuTonyor 0,59 + 0,06 9,510%
2 Mn? + 0O, 19,20+ 0,19 1,4:103
3 Mn® + 2-auetokeutonyon | (10,00 £ 1,00)-10% |7,2:10
[ArCH,], = 0.4; [Me(OAc),], = 0,18; [H,SO,], = 1,2; [0,], = 4-10* monb-n!

Ta6nuus 5. Bnnue koHueHTpauii MaHraH (Il) auetaTty Ha cenekTuBHICTb
OKVCHEHHSI 2-aLleTOKCUTOITYOsTy 030HOM 3a METUBHOIO rpynoto npu 5 °C

MpoaykTyn peakuii,monb-n-! CeneKkTUBHICTb

OKMCHEHHSA
2-aueTokeu- 2-aleToKeH- 3a METUNBHOIO
OeH3unauerar 6eHaunigex- rpyni, %

piauerat

0,04 0,125 0,021 36,5

0,08 0,175 0,039 53,5

0,14 0,213 0,048 65,2

0,18 0,253 0,056 77,2

0,20 0,258 0,053 778

YMoBW HaBefeHi B mabruuj 4.

e(heKTHBHO HPOSIBUIIH ceOe B 030HOJIITHIHHX MEPETBOPEHHSX
METHIIOeH3011iB [5—7]. BUABMIN, 1[0 aKTUBHUM KaTaJIiTHY-
HUM e()eKTOM B YMOBaX JIOCIIi/IiB XapaKTEepU3y€EThCS JINIIE
ManraH (II) auerar. 3a iforo HassBHOCTI CyMapHa CEJIEeKTHB-
HICTb OKUCHEHHS 2-alleTOKCUTOIIYOITy 030HOM 338 METHIIEHOIO
rpyroro 3poctae 1o 77,2 %, a BUXij| alfiiIbOBAHOTO CITUPTY
nocsirae 63,2 % (maobn. 3).

3a maHuMH, 1110 HaBeneHi B mabuyi 3, kobaist (1) aerar
HE Ma€ KaTaJliTHYHOI aKTHBHOCTI B PEaKIIii OKHCHEHH 2-a1ie-
TOKCHTOITYOJIy O30HOM B OIITOBOMY @HTIIPHU/Ii 32 HAasBHOCTI
cynbdarHoi kucnoru. Lle noBosi HecnoniBaHo, ockinbku Co
(IT) xapakTepHu3y€eThCsl BUIIUM PEIOKC-IIOTEHIIIATOM, HiX
Mn (II). dns 3’scyBaHHS [BOTO 3AIACHANN TOCIIHKECHHS, B
pe3yabTari SIKIMX BCTAHOBHJIM TaKi (haKTH:

1. ITpu o3onyBanHi Co (I1I) 3a HasBHOCTI Cynb(haTHOI KHC-
JIOTH KOJIip PO3UHMHY 3THIIAETHCS POKEBHM, IO XapaKTEPHO
JUISl PO3UMHY JIBOBAJICHTHOTO KOOQJIBTY;

2.Y cuctemi Ac,0—H,SO, - O, Co(II) 2-aneTokcuromyosn
OKHCHIOETBCSI JTyXKe IOBIIBHO;

3. B ouroBomy aHriapuai 6e3 cynsdaraoi kucinoru Co (IT)
mBHAKO OKuCHIOETHCs 10 Co (I11), sikuit JoBOIMi HOBITBHO pe-
arye 3 OI[TOBHAM aHTIZPHIOM (3a HalmmMu JaHumMu, pu 20 °C
K o a0y = 251 1031 (Morb-c)!), B pe3yabTari 4oro i miciist
10 xB BUTpUMKH po3dnHY (0e3 1mogadi 030Hy ) KOHIICHTPAIist
Co (IIT) y po3umHi Maiike HE 3MiHIOETHCS;

4. Beenenns y cuctemy Co (I1I) — Ac,O cymbdarroi kuc-
notu (1,2 mMonb-r") MPU3BOAUTE A0 MBHIKOTO (IPOTATOM
1 xB) BigroBnenHs Co (III) no Co (II). Homanuii mo cucremu
OJTHOYACHO 3 CYNIb()aTHOI KHCIOTOK 2-alleTOKCHTOIYOT
MIPOTATOM KOHTPOJIHOBAHOTO Yacy Maike He BUTPAYAETHCS.

O6roBopeHHs

CyKynHICTb IMX €KCTIEPIMEHTAIBHUX JTAHUX — JIOBOJII TIepe-
KOHJIMBHI foKa3 mBuakoro BigHoieHHs Co (IIT) y peakuii
3 OLITOBHMM aHTIIPH/IOM 3a HassBHOCTI Cy/b(aTHOI KUCIIOTH.
Kinetnuni mocmipkeHHS MiATBEP/KYIOTH IIed BUCHOBOK:
rxoHcTanTa mBuakocti Co (III) 3 omroBuM aHTiApUIOM
npu 278 K nopiearoe 2,1-10° o (Monb-c)!, a 3a HassBHOCTI
cynbdaTHOi KHCIIOTH 3pocTae Ha JiBa mopsiaku — k = 0,1
n-(Monb-c)'. TIpu 1pOMY HIBUIKICTh peaxiii BUTPaYaHHS
Co (IN) —r=7,2-10*momns-(71c), a 3a peakiti€to 3 OITOBUM
anrigpuaom — r = 0,18 monb-(i1-¢c)!. Omxe, Co (III) y cuc-
TeMi, 0 TOCIIANIIN, BTpayae CBOIO KaTaJliTUUHY 3JaTHICTh
BHACJTIIOK BHCOKOI IIIBUJIKOCTI BiJTHOBJICHHS 3a PCAKIII€IO 3
OLITOBHM aHTIJPUJIOM 32 HasiBHOCTI Cy/b(aTHOT KUCIIOTH.
Manran (II) anerar 3a nux ymMoB 30epirae KaraldiTHYHY
AKTUBHICTb 1 3a0€31e4y€e CeleKTHBHE OKCHEHHS 2-alleTOK-
cutonyody. 3a HassBHOCTi MaHTraH (II) atierary 030H arakye He
MOJIEKYJTy cyOcTpary, a nepeyciM YacTHHKH Karaizaropa,
TiepeBosTYH X B akTuBHY (hopmy Mn (I11) (2), 110, cBOEKO yep-
010, BITHOBITIOIOTHCS 3a PEAKIIIEIO 3 2-al[ETOKCUTOIYOJIOM,
IHIIIFOFOYH MPOIIEC OKUCHEHHS 38 METHIIBHOO IpyIioro (3):

AcOArCH, + O, — o3onimu (1)
2Mn*" + 0, + 2H" - 2Mn** + O, + H,0O (2)
2Mn?*t + AcOArCH3 — ACOAICHZ’ +Mn*" + H* (3)

AHaJli3 eKCIepUMEHTAIbHHUX JaHUX, 10 OAEp)KallH, Ja€
3MOTY IIPUITYCTUTH: CEJICKTHBHE OKHCHEHHS 2-alleTOKCUTO-
JIyOITy 32 METHIIFHOIO TPYTIOFO 3aJIeKHUTB BiJl CITIBBITHOIIICHHS
mBuaKocTe peakuiit (1), (2) Ta (3). 3a maHuMH, 10 HaBeACHI
B mabnuyi 4, KOHCTaHTa MIBHIKOCTI O30HOJI3Y 2-aIleToK-
curonyory (1) 3HaYHO TIEpeBHIIY€ KOHCTAHTY IIBHIKOCTI
tioro okucHenHss Mn (IID) (3). Otxe, 3a HAIBHOCTI MaHTaH
(IT) arreraty OKMCHEHHS 2-al[eTOKCUTOIYOITy 0e3 pyiHyBaH-
HS apOMAaTHYHOI CHCTEMH MOXKIMBE JIMIIE TIPH 3iCTAaBHHUX
KOHIICHTPAIIISIX COMi METaly Ta CyOCTpary, KOJIU MIBHIKICTh
PeaKIii CeNIeKTUBHOTO OKMCHEHHS (3) IepeBUILY€ ITBUAKICTD
peaxtii o3oHOMI3Y (mabn. 4). Le cioctepirany Ha MPaKTHII
(mabn. 3).

3a maHWMU, IO HABEICHI B mabnuyi 5, 31 30UIBIICHHIM
KOHLIEHTpALlii KaTanizaTopa BUXij 2-alleTOKCHOSH3UIIaIeTaTy
3pocCTae i Jocsrae MaKCHMyMY ITpH KoHIeHTparii ManraH (1)
anerary 0,18 momb-r'. Ii 36inpImenns Hamani He BIMBaE
HA MIBUJKICTh 1 CETICKTUBHICTh OKUCHEHHS. IMOBIpHO, 11€ €
KIHETUYHUM MiITBEPIXKEHHSM YTBOPEHHS 2-alleTOKCHOeH-
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3WIBHOTO PafgiKally depe3 MPOMDKHHA KOOpIUHAIIHHUH
KOMIIIEKC [ 8], 10 YTBOPIOETHCS MIPH B3a€MOIiT i0HA METaTy
3 cyOcTparoM:

AcOArCH, + Mn’* < [AcOArCH,...Mn*] —

AcOArCH,* + Mn*" + H" )

3rifHo 3 eKCIIepUMEHTANBHIMH TAaHUMH Ta BIIOMOCTSMH
¢axoBoi miteparypu [9,10], 3aIponOHOBaHO TaKy cXeMy
KaTaJliITHYHOTO OKMCHEHHS 2-alleTOKCHTONYOY O30HOM Y
PO34YMHI CTOI-PEareHTy:

AcOArCH,+ 0,—»AcOArCH,0,", )
AcOArCH,0,+AcOArCH, — (6)
AcOArCH,O H + AcOArCH ",

ACOAICH,0 *+ Mn* + H' — )
AcOATCH,0 H + Mn*,

AcOArCH,0,+ O, — AcOArCH,0*+ 20,, (8)
AcOAICH,0,H — AcOAICH,O" + HO", ©
AcOArCH,0,H + Mn** — (10)
AcOArCH,O +Mn* +HO",

2AcOArCH,0," -2AcOArCH,O+ O,, (1)
AcOArCH,0+ Mn**-AcOArCH,0 +Mn*, (12)
AcOArCH,0 + O=C*-CH,—AcOArCH,OAc, (13)
2AcOArCH,0," - (14)
AcOArCH,OH + AcOArCHO + O,,

AcOArCH,OH + 0=C"- (15)
CH,—AcOArCH,OAc + H7,

AcOArCHO + Ac,0—-AcOArCH(OAc), (16)

B ymoBax karauni3y manras (1) aeratom 030H BUTpa4aeThb-
csl iepeyciM B peakuii (2) 3 yTBOPEHHSIM aKTUBHOI (hOopMH
karamizaropa Mn (III) (ma6a. 4), mo iHiNiIO€ OKUCHEHHS
2-alleTOKCUTOIYOITy 3a METWJIBHOIO TPYIIOI0 3 YTBOPEHHSAM
2-aIeTOKCHOCH3WIBHUX PAIUKaTiB 3a peakieto (3). 2-Are-
TOKCHUIIEPOKCHIHI PaJiKajd, O YTBOPIOIOTECS B yMOBax
OKHCHEHHS 3a peakuicto (5), Jam MOXyTh BUTpadaTHCS
3a peakuisiMu (6—8) (peakuii MPOIOBKEHHS JIaHIIora) abo
pexomOinyBaru 3a peakuisimu (11-14) (oOpuB nanitora) 3
YTBOPEHHSIM NpoayKTiB peaxii (15,16).

Sk mokasanuy OIHHI PO3paxyHKH, peakiii (6—8) mepedi-
TaroTh ICTOTHO MOBINIBHIIIIE, HiXK peakilis iHimiroBanHs (3) Ta
peaxuis pexombinamii pagukaiis (11) abo (14), To6To okuc-
HEHHS 32 METWJIFHOIO TPYIIOIO 3IIMCHIOETHCS, IMOBIPHO, 32
10HHO-PaINKAJIbHIM HEJIAHIFOTOBUM MexaHi3MoM. I1po He-
JIAHITFOTOBHI MEXaHi3M CBi/T4aTh 1 Taki pakTh: CENCKTUBHICTD
OKHCHEHHS 32 METHJILHOIO TPYTIOIO IOCSTAE MAaKCUMYMY TIPH
3iCTaBHUX KOHIICHTpAIIiSIX CyOCTpaTy i KaTaiizaropa, BUTpa-
Ta 030HY Ha 1 MOJIb CyOCTpary OH3bKa 10 TCOPETHYHOTO,
MIPUNKMHEHHS [0/1a4] 030HY B 30HY peakiii NPU3BOIHUTH JI0
BimHoBNeHHS Mn (II1) mo Mn (II).

[ pyHTyI0UHCh HA EKCTIEPUMEHTAIIBHHX JIAHUX, PO3POOHIH
HOBUH TMpemapaTUBHUN CHHTE3 2-TiIPOKCHOCH3UIOBOTO
cniupty. Bin momnsrae y Tomy, mo y kon0y Ha 25 Mt (Mimaika
TIPAITIOE) 3aBAaHTAXKYIOTH 14 MIT OIITOBOTO aHTiApuy, 0,8 M

(0,98 momnb ') cymbaraoi kucmotn i 1,1 1 (0,73 Momb )
2-rigpokcuToiyouty. [licist po3unHeHHs 2-T1IpOKCUTOIYOITy
peakuiiiHy Macy IepeHOCATh Y TEPMOCTATOBaHUH PEaKTOp,
IO SIBJSIE COOOK0 CKIISTHY KOJIOHKY eMHicTio 30 M1, 3a0e3-
Me4EeHy MOPHUCTOIO MEPETOPOAKOI0 JUISI AUCIIEPTyBaHHS
030HOTIOBITPSHOI cymimii. [licist BUTpUMYBaHHS POTATOM
0,3 roguHY 1 TO3UTUBHOTO aHAJI3y Ha KiHEIb aIMJIIOBAHHSI
2-TiAPOKCUTOIYOTy B PEaKTOp JOAAIOTH CyMIlll, IO CKJIa-
JA€ThCs 3 6 MIT 01rTOBOTO aHTimpry, 0,22 M (0,4 Mons-rt)
cynbdarHoi kucnotu i 0,48 1 (0,46 monb ') manran (II)
arerary. Ilicas 3MinryBaHHS PO3YMHIB peakUiifHy Macy
TepMocTarytoTh rpu 5 °C i IpoIycKaroTh yepe3 Hei 030HO-
MOBITPsIHY cymin 3i mBuaKicTio 30 a4 3 KOHIICHTPAITiErO
o30Hy 4,0- 10 monb-Jr". TTicss 0,8 ror OKHCHEHHS peakLiiHy
Macy BumBaroTh Ha 100 M1 mbomstHOT Bou. Maciio, 1o yTBo-
PIOETHCSI, EKCTPAryIOTh €TEPOM, EKCTPareHT BilraHsA0Th IpH
aTMOC(EPHOMY THCKY, & CHPHI 2-alleTOKCHOCH3UIAIeTaT
KA STATH | TOA 'y CyMil, o ckiIagaeTses 34 mi 35 % xio-
PHAHOT KMCIIOTH 1 2 MJT €THIIOBOTO cTIpTY. [Ticiist Kum’ sITiHHS
PpeakIiifHy Macy BUJIMBAIOTh Ha JIiJl, TPOTSToM | roj Bumaae
ocajl 2-TiipOKCUOCH3UIOBOTO CIIUPTY, SIKMH (QinbTpyroTh i
cymarb. Otpumytots 0,74 T 2-T11pOKCHOSH3UIIOBOTO CITHPTY,
BUXil BiJ TeopeTudHoro — 58,8 %; T =359-361 K.

BucHoBKkuM

1. BuBU€HO KIHETHKY Ta 3aIIPOIIOHOBAHO MEXaHI3M KaTaJli-
THYHOTO OKMCHEHHS 2-T1JPOKCHTOIYOJIy O30HOM y PO3YHHI
cromn-peareHty. [loka3aHo, mo e(peKTHBHA KaTaliTHYHA
cUcTeMa Ui OAepKaHHS 2-TiIpOKCHOCH3UIIOBOTO CHHPTY
— noeananHs ManraH (1) anerary Ta cyapdarHoi KucioTH.
TurmoBuii kKaTanizaTop 030HONITHYHUX NEPETBOPEHBb Me-
TUIIOCH30JTIB JI0 KapOOHOBUX KUCIOT — KoOansT (II) amerar
— 32 IUX YMOB HE Ma€ KaTAITHIHOI aKTHBHOCTI BHACIJOK
BHUCOKOI IIBU/IKOCTI BiJJHOBJIEHHS 32 PEAKII€I0 3 OLTOBUM
AHT1IPUIOM 32 HAasIBHOCTI CYNb(aTHOI KHCIOTH.

2.Y pesynbTari J0CHiPKEHb PO3pO0IEHO 030HONI THIHUH
CHHTE3 1 3aIIPOTIOHOBAHO TIPETIApaTHBHIMN CTIOCIO OfepyKaHHS
2-riAPOKCHOSH3NIIOBOTO CITUPTY, L0 BiPi3HAETHCS HU3bKHU-
MH TeMIepaTypaMH, arMOC(HepHIM THCKOM Ta EKOJIOTITHOIO
yucTtoTolo. HaseneHi naHi MOXyTb OyTH MIAIPYHTSIM IS
CTBOPEHHS Cy4aCHHX O30HHHX TEXHOJIOTIH CHHTE3y apoMa-
TUYHUX CITUPTIB Ta AJTBJCTI B,
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Study of the chemical composition of the freon extract
of the Damask rose (Rosa damascena Mill.)

O. I. Panasenko®™AEF V. M. Odyntsova®@*EF, O. M. Denysenko®@AEF, T. Ye. Shkopynska®A8.C,
V. I. Mozul®BEF /., V. Holovkin(2*BCE

Zaporizhzhia State Medical University, Ukraine

A - research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D — writing the article;
E — critical revision of the article; F — final approval of the article

Rosa damascena Mill. a rather popular variety of roses has anti-inflammatory, wound-healing, and antiseptic effects.

The aim of this study was to establish the component composition of the freon extract of Damask rose grown in vitro and to substantiate
the advantages of this method and the prospects for the use of phytosubstances in medical practice.

Materials and methods. The object of the study was the freon extract of Damask rose, grown by the method of clonal micropropagation
in vitro. The qualitative and quantitative determination of the components of the freon extract was determined using the chromato-mass
spectrometric method.

Results. According to the results of the chromato-mass-spectrometric study, 60 compounds were identified, 6 of which were in the isomeric
state.

The following components prevailed by percentage: phenylethyl alcohol — 64.070 %, citronellol — 6.090 %, nonadecane — 4.636 %,
heneicosane — 2.590 %, geraniol — 1.749 %.

Conclusions. The chemical composition of the freon extract of Rosa damascena Mill., grown in vitro, was investigated for the first time
using the chromato-mass-spectrometric method.

The main components of rose petals: phenylethyl alcohol — 64.070 %, citronellol — 6.090 %, nonadecane — 4.636 %, heneicosane —
2.590 %, geraniol — 1.749 %.

Key words: Rosa damascena Mill., chromatography-mass spectrometry, chemical composition.
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DOocnimkeHHs ximiuHoro cknagy hpeoHOBOro EKCTPAKTY TPOSHAU JamMacbKoi
(Rosa damascena Mill.)

O. I. ManaceHko, B. M. OgunHuoBa, O. M. lennceHko, T. €. LkonuHcbka, B. 1. Mosynb, B. B. lonoskiH

MeTta po6oTy — BCTAHOBUTW KOMMOHEHTHUI CKNaf (ppeoHOBOrO eKCTPaKTy TPOSHAM AaMacbKoi, BUPOLLEHOT B yMoBax in vitro, Ta obrpyH-
TyBaTu NepeBary Lboro MeToAy, NepCnekT!BI BUKOPUCTaHHSA (iTOCYDCTaHLIN Y MEAWYHIA NpakTuLi.

Martepianu ta metogu. OG’ekT OoCniOXeHHS — (hPEOHOBMIA EKCTPaKT TPOSHAM OaMacbkoi, WO BMPOLLEHA METOAOM KMOHaNbHOro Mi-
KPOPO3MHOXEHHS B KyNbTYpi in vitro. AkicHe Ta KinbKiCHe BU3HAYEHHS KOMMOHEHTIB (DPEOHOBOTO EKCTPAKTY 34INCHWMIM 3a AOMOMOroH
XPOMaTO-Mac-CneKTPOMETPUYHOTO METOAY.

PesyniraTu. Y pesynbraTi XpoMaTo-Mac-CneKkTPOMETPUYHOTO AOCHIAKEHHS ineHTUikoBaHO 60 cnonyk, i3 HUX 6 B i30MEpPHOMY CTaHi.

3a BigCOTKOBMM BMICTOM nepeBaxxanu Taki komnoHeHTu: phenylethyl alcohol — 64,070 %, citronellol — 6,090 %, nonadecane — 4,636 %,
heneicosane — 2,590 %, geraniol — 1,749 %.

BucHoBku. Yneplue 3a 4ONOMOro XpoMaTo-Mac-CreKTPOMETPUYHOTO METOZY JOCMANIM XiMiyHy KOMMO3uLito (opeoHOBOro EKCTPaKTy
Rosa damascena Mill., wo BupoLieHa B ymoBax in vitro. OCHOBHI KOMMNOHEHTU mentocTkiB TposHau: phenylethyl alcohol — 64,070 %,
citronellol — 6,090 %, nonadecane — 4,636 %, heneicosane — 2,590 %, geraniol — 1,749 %.

Kntouogi cnoea: Rosa damascena Mill., xpomaTo-mac-cnekTpoMeTpisi, XiMiYHWIA cknag,.
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OpueiHaribHi 0oCidKeHHs

Damask rose (Rosa damascena Mill.) is a hybrid of R. gallica
and R. phoenicia, a member of the Rosaceae family, which
has more than 200 species and 18,000 varieties worldwide.
Most of them were formed as a result of selection, multiple
repeated crossings, and selection [1].

Rosa damascena Mill. is a perennial branchy shrub up
to 1.5 m. Homeland is considered to be the Middle East, in
particular the city of Damascus in Syria [2]. Despite the large
selection of synthetic drugs on the pharmaceutical market,
the Damask rose has not lost its popularity as a source of bio-
logically active substances [3,4]. Thus, Iranian scientists proved
the positive effect of Damask rose extract in the treatment of
liver diseases [5]. Further studies of the antioxidant effect
confirmed the prospects of using this extract in Alzheimer’s
disease [6]. Available data on the analgesic properties of rose
oil in patients with migraine [7]. It is worth noting the presence
of antimicrobial and anti-inflammatory effects. For example,
in an article by Turkish scientists [8], the effect of an alcoholic
extract against Escherichia coli (ATCC 25922) and Staphylo-
coccus aureus (ATCC 25923) was investigated.

In turn, Japanese researchers were able to argue the feasi-
bility of using rose water in the treatment of inflammatory
skin infections [9].

It is the combination of antimicrobial and anti-inflamma-
tory action that determines the fact that rose essential oil is
included in many skin care products.

Rosa damascena Mill. was grown by the method of clonal
micropropagation in vitro. The advantage of this method is
obtaining healthy planting material identical to the original
one with the preservation of all properties of the variety
(genetically homogeneous, free from viruses), rapid plant
reproduction, and acceleration of the transition of plants from
the juvenile to the reproductive phase.

Aim

The aim of this study was to establish the component compo-
sition of the freon extract of Damask rose grown in vitro and to
substantiate the advantages of this method and the prospects
for the use of phytosubstances in medical practice.

Materials and methods

The object of the study was the freon extract of Damask rose,
grown by the method of clonal micropropagation in vitro.

Parts of shoots with rose buds were used for introduction into
in vitro culture. The whole process was carried out according
to the methods generally accepted in biotechnology [10]. Ex-
plants were cultured in vitro from March to May. They were
cultivated on a modified nutrient medium of Murashige and
Skoog with growth regulators at an air temperature of 2224 °C
and relative humidity of 65-70 %. The nutrient medium was
sterilized in an autoclave under a pressure of 0.11 MPa for 25
minutes. The duration of the passage was 28-30 days.

For introduction into in vitro culture, nutrient medium MS
with the addition of 2.0 mg/l BAP, 0.2 mg/l IAA and 25.0
mg/l ascorbic acid was used. Explants 0.8—1.2 cm in size with
one node were planted.

Removal of apical dominance and induction of the devel-
opment of axillary buds were used as the main method of
propagation at the subcultivation stage. The best morpho-
metric indicators were recorded on the MS medium with
the addition of 2.0 mg/l BAP, 0.2 mg/l IAA and 0.5 mg/l
adenine. Under such cultivation conditions, the reproduction
ratio ranged from 1:7 to 1:12 per passage, while the length
of the shoots reached from 11 to 28 mm.

Freon extract was obtained by the Soxhlet method using
a low-boiling solvent Freon 12 (difluorodichloromethane).

The analysis of freon extract was carried out by the chro-
mato-mass-spectrometric method. For this, standard methods
of determining chemical compounds were applied [11,12].
The resulting dilution was analyzed on a high-performance
gas chromatograph Agilent 7890B GC System (Agilent, San-
taClara, CA, USA) with a mass spectrometric detector Agilent
5977 BGC/MSD (Agilent, SantaClara, CA, USA). DB-5 ms
chromatographic column 30 m long x 250 um % 0.25 pm.
The speed of the carrier gas (helium) was 1.3 ml/min. The
injection volume was 0.5 pl. Flow division — 1:5. The tempe-
rature of the sample introduction unit was 200 °C — 12 °C/s
— 265 °C. Thermostat temperature: programmable, 70 °C
(1 min delay) — 10 °C/min — 270 °C (4 min delay). The
temperature of the GC/MS interface was 275 °C; ion sources
—230 °C; of a quadrupole mass analyzer — 150 °C. Ionization
type: EI at electron energy 70 eV 30—700 m/z. The NIST14
mass spectrum library was used to identify the components.

Biosafety ethics were observed by all scientists during
the entire study.

Results

According to the results of the chromato-mass-spectrometric
study, 60 compounds were identified, 6 of which were in
the isomeric state. The following components prevailed by
percentage: phenylethyl alcohol — 64.070 %, citronellol —
6.090 %, nonadecane — 4.636 %, heneicosane — 2.590 %,
geraniol — 1.749 %.

Discussion

A review of information in the professional literature showed
that phenylethyl alcohol exhibits broncholytic, antiseptic,
antimicrobial activity, and is used for the treatment of chronic
bronchitis, or other bronchopulmonary diseases [ 13]. It stimu-
lates the central nervous system, stimulates blood circulation,
metabolic processes, and breathing.

Citronellol is widely used in perfumery, cosmetics and has
an antifungal effect against Candida albicans [14].

Geraniol exhibits bacteriostatic, antiseptic, and fungistatic
effects. It is part of many ointments that are prescribed for
rheumatism, neuralgia, and colds, inhibits inflammation;
affects bronchial secretion, increases or decreases the amount
of sputum [15,16]. The works of scientists contain data on a
wide range of antimicrobial and antifungal effects of nona-
decane and heneicosene [17].

Taking into account all the above, Rosa damascena Mill.,
grown in vitro, can be recommended for further research as
a promising plant with a wide range of therapeutic effects.
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Fig. 1. GC-MS chromatogram of the freon extract of R. damascena Mill.

Table 1. Chemical composition of the freon extract of R. damascena Mill.

1

5.055 Pentanal 0.034
2 5.260 2-Butanone, 3-hydroxy- 1.321
3 7.573 Hexanal 0.028
4 10.262 Formic acid, hexyl ester 0.059
5 11.814 Heptanal 0.040
6 13.665 2-Pinene 0.545
7 15.149 Benzaldehyde 0.056
8 15.953 Sabinene 0.057
9 16.171 Pinene 0.098
10 16.958 Myrcene 0.183
1 19.811 Benzyl Alcohol 1.664
12 20.368 Benzeneacetaldehyde 0.053
13 24.190 Linalool 0.065
14 25.538 Phenylethyl alcohol 64.070
15 33.144 Citronellol 6.090
16 33.956 Neral 0.565
17 34.911 Geraniol 1.749
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Cont. of table 1.

35.037 Acetic acid, 2-phenylethyl ester 0.286
19 35.961 Geranial 0.625
20 41.837 Eugenol 0.491
21 44.810 Methyleugenol 0.352
22 45.945 Caryophyllene 0.123
23 47.072 Guaiene 0.092
24 48.081 Humulene 0.095
25 49.791 Germacrene D 0.367
26 50.628 *Pentadecane 0.056
27 51.275 Bulnesene 0.089
28 62.149 *Pentadecane 0.696
29 63.487 2,6,10-Dodecatrien-1-ol, 3,7,11-trimethyl 0.502
30 67.484 Heptadecane 0.283
31 71.303 Z-5-Nonadecene 1.309
32 72.609 *Nonadecane 4.636
33 73.580 Geranyllinalool 0.049
34 77419 *Nonadecane 0.628
35 80.836 *Docosene 0.038
36 81.587 Trifluoroaceticacid,n-tridecylester 0.140
37 82.076 Heneicosane 85 2.590
38 89.183 Ethyl(92,122)-9,12-octadecadienoate 0.067
39 86.491 Octadecane 0.070
40 87.617 Hexadecanal 0.095
41 89.017 *17-Pentatriacontene 0.203
42 89.275 2-Phenylethyllaurate 0.219
43 89.017 *17-Pentatriacontene 0.591
44 90.295 13-Tetradecen-1-olacetate 0.183
45 90.384 1-Heneicosanol 0.500
46 90.753 Tricosane 1.290
47 91.310 3,7-Dimethyloct-6-enylisobutylcarbonate 0.096
48 92.765 Neryl (S)-2-methylbutanoate 0.051
49 96.045 *Phytolacetate 0.396
50 97.751 Cyclohexanecarboxylicacid, 2-phenylethylester 0.156
51 08.484 *Docosene 0.687
52 98.758 Tetratetracontane 0.429
53 101.598 Nonanoicacid, pentadecylester 0.033
54 103.829 *Phytolacetate 0.287
55 105.314 *Eicosane 0.482
56 105.590 Oxalicacid, 2-phenylethyltridecylester 0.997
57 106.027 1 n-Tetracosanol-1 0.449
58 106.235 *Eicosane 0.444
59 106.857 3,7-Dimethyloct-6-enylisobutylcarbonate 0.596
60 108.335 Nerylbutanoate 0.345

*: These compounds are in the form of isomers.
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Conclusions

1. The chemical composition of the freon extract of Rosa
damascena Mill., grown in vitro, was investigated for the first
time using the chromato-mass-spectrometric method.

2. Based on the results of research, Rosa damascena Mill. is
a valuable source of compounds such as phenylethyl alcohol,
citronellol, nonadecane, heneicosane, geraniol, etc.

3. The advantages of the method of clonal micropropaga-
tion of R. damascena Mill. grown in vitro and the prospects of
using phytosubstances to create new potential bacteriostatic,
antiseptic, antimicrobial, anti-inflammatory medicinal, and
cosmetic products were substantiated.
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Study the polyphenolic compounds composition of Thymus vulgaris L. herb

0. V. Mazulin@*AF L. A. Fukleva®P£, G. V. Mazulin(8¢

Zaporizhzhia State Medical University, Ukraine

A — KOHUenNUisi Ta Au3aiH gocnimxeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHnHs cTatTi; E — pegaryBaHHs cTartTi;
F — ocTaTouHe 3aTBepIKEHHS CTaTTi

The Thymus L. genus is extremely widespread on the territory of Ukraine and includes up to 50 main species. Extracts from the official
species of the Thymus L. genus are part of effective herbal preparations with pronounced anti-inflammatory, antimicrobial and antioxidant
activities. A promising direction of modern phytochemical research is the determination of the accumulation of biologically active polyphe-
nolic compounds in the Thymus vulgaris L. herb, which is widely cultivated in Ukraine and other countries.

The aim of the work is to determine the accumulation of polyphenolic compounds in Thymus vulgaris L. herb at the end of flowering using
TLC and HPLC methods.

Materials and methods. For experimental studies, alcohol extracts from Thymus vulgaris L. herb (1:100) were used. The plants were
cultivated in Volodymyrivka, Zaporizhzhia region during the period of maximum polyphenolic compounds accumulation (June — August
2022). The substances’ component composition was studied by TLC method Biostep CD 60 densitometer (Germany) and HPLC Agilent
1260 Infinity HPLC System Open LABCDS Software (Japan).

Results. TLC and HPLC methods revealed up to 29 polyphenolic compounds. Experimentally determined flavonoids and hydroxycinnamic
acids are known in phytotherapy for their pronounced anti-inflammatory, antimicrobial, and antioxidant activities.

Conclusions. Considering the results obtained by TLC and HPLC methods, it can be concluded that Thymus vulgaris L. is a promising
species for further phytochemical research.

Key words: Thymus vulgaris L., TLC, HPLC, medicinal herb, anti-inflammatory activity, antimicrobial activity, antioxidant activity.
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Bun3HaueHHs HakonuuyeHHs nonicheHONbLHUX CnonykK y Tpasi Yebpewto 3BuyaiHoro (Thymus vulgaris L.)
O. B. Masynin, J1. A. ®yknesa, I. B. MasyniH

Pin Yebpeub (Thymus L.) HagasuyaitHo NowmMpeHuin Ha TepuTopii YkpaiHu, HapaxoBye Ao 50 ocHOBHUX BUAIB. EKCTpakTy 3 dhapmakoneiHmnx
BUAIB pody BXOAATb 40 cknagy edekTuBHUX (iTonpenapariB 3 BUPaXKEHOK NpoTH3ananbHO, NPOTUMIKPOBGHOK Ta aHTUOKCUAAHTHOK
Zisimu. MNepcnekTUBHAA HANPsSIM Cy4acHUX (ITOXIMIYHUX JOCNiMKEHb — BU3HAYEHHS! HAKOMUYEHHS! BioNOriYHO akTUBHMX NONichEHONBbHMX
CMONyK Yy TPpaBi LUMPOKO KYNLTMBOBAHOIO B YKpaiHi Ta CBiTi yebpeLto 3suyaiiHoro (Thymus vulgaris L.).

Meta poboTtu — 3a 4ONOMOroK MeTodiB TOHKOLIapoBoi xpomatorpadii (TLLX) Ta BucokoedekTBHOI piguHHOI xpomaTorpadii (BEPX)
BU3HAYMTN HAKOMWUYEHHS NonicheHONbHWX CNoMnyK y Tpasi YebpeLo 3BMYaNHOrO Nif Yac LBITIHHS.

Matepianu Ta MmeToau. [ins ekcnepyMeHTanbHUX LOCTiMKeHb BUKOPUCTANM CMMPTOBI BUTAM 3 Tpasw YebpeLto 3suyaiHoro (1:100), kynb-
TMBOBaHorO B €. Bonognmupieka 3anopisbkoi obnacTi (YkpaiHa) nig yac MakcumanbHOro HakonmuyeHHs NonicheHoNbHMX cnonyk (YepBeHb
— cepneHb 2022 poky). KoMnoHeHTHWIA cknag pedoBuH gocnimkysanu metogom TLUX Ha geHcuTometpi Biostep CD 60 (HimewunHa) Ta
BEPX Ha xpomaTtorpadi Agilent 1260 Infinity HPLC System Open LABCDS Software (AnoHis).

Pesynsratn. Metogom TLX i BEPX igeHTudbikoaHo 29 cnonyk nonidpeHonbHOi npupoau. ExkcneprmeHTansHO BU3Ha4YeHOo BMICT 6ionoriyHo
aKTUBHUX PEYOBUH (chnaBoHOIAW, riAPOKCMKOPWUYHI KUCMOTH), LLO BiZOMI B (hiTOTepanii BUpax)eHOK NpoTusananbHo, NPOTUMIKPOGHOLD,
AHTVOKCUOAHTHOIO [isiMU.

BucHogBku. Bpaxoyroun pesynbsratv focnigpxeHHs metogamm TLX i BEPX, 3po6unu BUCHOBOK, LU0 YebpeLib 3B1YaiiH1ii — NEPCNEKTUBHUIA
BUA, ANA HACTYMHMX NOrNMBNeHnx GiToXiMiYHNX AOCNIMKEHb NOMiPEHONbHINX CNOMyK.

Kntovogi croBa: yebpeub 3BuyaiiHumii, TLUX, BEPX, nikapcbka pocnuHa, npoTu3ananbHa akTUBHICTb, NPOTUMIKPOOHA aKTUBHICTb, aHTU-
OKCWaHTHa aKTUBHICTb.
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At the current stage of the development of medicine, much
attention is paid to the appointment of medicinal plants and
herbal preparations based on them. In our time, in the devel-
oped countries of the world, up to 35 % of drugs on the market
are of plant origin, with a trend of constant growth.

Special attention is paid to well-known cultivated medicinal
plants, which are distinguished by a sufficient herbal raw
material base, a constant composition of compounds and a
source of obtaining effective herbal preparations. At the same
time, they have practically no toxic side effects with long-term
use. Species of the polymorphic genus Thymus L. (Thyme)
have long been known in various countries of the world as
sources of effective anti-inflammatory, antimicrobial, and an-
tioxidant herbal preparations. They include up to 400 species,
of which only up to 50 have been identified in the modern
flora of Ukraine [1,2].

The well-known species Thymus vulgaris L. is promising
for growing in the conditions of the countries of Central Eu-
rope, the Mediterranean and Ukraine. In European countries,
the best-known related species of the genus are Thymus vul-
garis L. (Common thyme), two subspecies of Thymus zygis L.
(Thymus zygis L. var. gracilis Bois. — Thymus spanish white
thin; Thymus zygis L. var. floribundus Bois. — Thymus spanish
white flowering [3,4].

The State Pharmacopoeia of Ukraine 1 edition (vol. 3)
includes the herb Thymus serpyllum L. and a mixture of
the herbs Thymus vulgaris L. with Thymus zygis L. without
distinguishing distinctive diagnostic features of the plant
material of the species [5].

During the research conducted in different countries of
the world, the presence and accumulation of essential oil,
polysaccharides, tannins, fatty oil, vitamins, triterpene sap-
onins, and inorganic elements were established in 7Thymus L.
species herb [6-10].

Essential oils and liquid alcohol extracts are part of herbal
preparations with pronounced antimicrobial, anti-inflam-
matory, and antioxidant activity [10—14]. It was established
that the pronounced biological activity of the infusion (1:10),
tincture, and extracts from the herb of the plant is largely
due to the presence of polyphenolic compounds, primarily
flavonoids and hydroxycinnamic acids [16—19].

But at the same time, until now, there have been almost
no studies of the presence and content of biologically active
polyphenolic compounds in Thymus vulgaris L. herb. This
is evidenced by the limited scientific data on this problem.
Considering the sufficient raw material base of this cultivat-
ed plant in the conditions of Ukraine and the pronounced
anti-inflammatory, antimicrobial, and antioxidant activity
of medicines based on it, it was promising and expedient to
determine the accumulation of polyphenolic compounds in
the herb of this species.

Aim
The aim of the work is to determine the qualitative composi-
tion and quantitative content of biologically active polyphe-

nolic compounds in Thymus vulgaris L. herb during flowering
by TLC and HPLC methods.

Materials and methods

The object of research was Thymus vulgaris L., which was
obtained from plants cultivated in Volodymyrivka, Zapori-
zhzhia region (June — August 2022). It consisted of flowering
upper shoots with inflorescences up to 15 cm long, individual
leaves, and parts of twigs (no more than 2 %) and fully met
the requirements of the SPhU [20].

The herbal raw material consisted of flowering upper shoots
with inflorescences up to 15 cm long, individual leaves and
parts of twigs (no more than 2 %) and fully met the require-
ments of the SPhU [20].

The collection of herbal raw materials was carried out
according to generally accepted methods. The drying process
was carried out for 24 hours in the Termolab SNOL 24/350
at a temperature of 35 °C, up to the last water content no
more than 12 %.

The compounds were identified by TLC on Sorbfil plates
(TU 4215-002-43636866-2007) in chloroform-metha-
nol-acetic acid-water systems (6:2:0.1:0.1); n-butanol-acetic
acid-water (4:1:5) on the Biostep CD 60 densitometer device
(Germany) and HPLC on the Agilent 1260 Infinity HPLC
System Open LABCDS Software chromatograph (Japan).

The applied methods allow simultaneous separation of
the studied components, their identification, and quantitative
content determination. Their important advantages include
the use of small samples, speed of research, good reproducibil-
ity of results, and small relative error of measurement results.

Methodology: about 1.0 g (exact weight) of herbal raw
material was crushed to a particle diameter (d = 0.3 mm),
placed in a flask with a capacity of 100 ml, 30 ml of ethanol
was added and heated in boiling water heater VB-4 micromed
(t=100 °C) for 30 min. with thorough mixing. The process
was repeated two more times with new portions of the etha-
nol. Extracts were combined, cooled for 30 min., centrifuged
on the device SM-3.01. micromed, filtered into a flask with a
capacity of 100 ml, and brought to the mark. Samples were
filtered through a Teflon membrane filter (d = 0.45 um) into
an analysis vial. Chromatographic separation and determi-
nation of individual components were carried out in selected
solvent systems. The standard sample solutions of flavonoids
and hydroxycinnamic acids were used.

For HPLC research, a chromatographic column ZORBAX-
SB C-18 (d=2.1 mm, 1= 150 mm) filled with octadecylsilyl
sorbent (d = 3.5 um) was used.

The mobile phase was: trifluoroacetic acid 0.2 %, anhydrous
methanol and a mixture of trifluoroacetic acid 0.2 % with an-
hydrous methanol and a mixture of trifluoroacetic acid 0.2 %
with methanol 70 %. The rate of supply of the mobile phase
was 0.25 ml/min.; the working pressure of the eluent was from
240 kPa to 300 kPa; the temperature of the column thermostat
is 32 °C; the sample volume was 5 pl. Definition parameters:
measurement scale 1.0; scanning time 0.5 sec.; A=190-600 nm.

The identification of the components by the HPLC method
was determined by the following parameters: the retention
time of the standard sample and the spectral characteristics of
the substances under study. The methods of standard additions
and internal normalization were used.
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Results

The qualitative component composition and quantitative
content of compounds in the ethanol extract (1:100) from
Thymus vulgaris L. herb were determined by TLC and HPLC
methods. Up to 29 components of flavonoid derivates and
hydroxycinnamic acids were identified and quantified. The
obtained results are shown in 7able I and Fig. 1.

To the greatest degree from the total amount in the etha-
nol extract (1:100) from the herb of the studied species
were present: rosmarinic acid (15.27 + 1.48 %), luteo-
lin-7-O-p-D-glucopyranoside (9.60 + 0.91 %), chlorogenic
acid (7.11 £0.67 %), luteolin-7-O-glucoside (5.00 + 0.48 %),
quercetin (4.61 £ 0.43 %), apigenin-7-O-f-D-glucopyrano-
side (4.05 £ 0.13 %), saponarin (3.93 + 0.35 %), cirsilineol

(3.71 £ 0.35 %), protocatechuic acid (3.46 + 0.30 %), rutin
(3.00 £ 0.29 %).

Discussion

The compounds of a polyphenolic nature were identified in
Thymus vulgaris L. herb by TLC and HPLC methods, of which
13 were attributed to flavonoids and 16 to hydroxycinnamic
acids. The obtained data indicate the perspective of further
research of polyphenolic compounds of the Thymus vulgaris L.
herb in the composition of extracts from plant raw materials and
complex herbal preparations based on them. The pronounced
anti-inflammatory, antimicrobial, and antioxidant activity of
the Thymus vulgaris L. herbal raw material serve as a basis for
the new complex herbal preparations introduction.
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Fig. 1. HPLC of an ethanol extract (1:100) from Thymus vulgaris L. herb, Volodymyrivka, Zaporizhzhia region (June — August 2022), (x £ Ax) %, p = 6.

Table 1. The results of determining the content of polyphenolic compounds in the ethanol extract (1:100) from Thymus vulgaris L. herb, Volodymyrivka,

Zaporizhzhia region (June — August 2022), (x + Ax) %,

H=6

The name of the compounds Quantitative content (%) Holding time (min.)

Protocatechuic acid 3.46+0.30 2.361 208; 218; 260; 294
Caftric acid 1.13+0.15 4.250 290

p-Coumaric acid 122+0.14 5.39 210; 226; 295; 310
Tannic acid 124+0.11 9.217 220; 275

Caffeic acid 1.39+£0.11 15.662 218; 240; 324; 298
Isochlorogenic acid 1.32+0.11 19.306 219; 235; 245; 300; 329
Chlorogenic acid 7.11+0.67 20.334 218; 242; 326; 297
Neochlorogenic acid 1.56£0.17 23.815 218; 245; 300; 326
Trans-B-phenylacrylic acid 1.34£0.12 28.077 204; 216; 278
Diosmin 0.88+0.079 28.755 252; 268; 343
Luteolin-6-C-glucoside 2.56+0.23 29.983 256; 265; 346
Rosmarinic acid 15.27 £ 1.48 32.010 215; 275; 325
Saponarin 3.93+0.35 47.425 271; 336
Luteolin-7,3'-diglucoside 2.79+0.25 47.681 255; 266; 349
Quercetin-3-O-rutinoside 1.70+0.18 48.106 259; 369

Rutin 3.00+0.29 48.243 259; 362.5
Luteolin-7-O-B-D-glucopyranoside 9.60+0.91 48.732 255; 267; 348
Cirsilineol 3.71+0.35 48.825 275; 346
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Cont. of table 1.

The name of the compounds Quantitative content (%) Holding time (min.)

Apigenin-7,4’-diglucoside 2.31+0.22 48.940 267; 339
Luteolin-7-O-glucoside 5.00+0.48 49.121 257; 268; 348
3,4-O-dicavoil-chinne acid 2.83+0.27 49.333 220; 245; 300; 326
3,5-O-dicavoil-chinne acid 2.88 +0.26 28.12 222; 247, 302; 327
4,5-O-dicavoil-chinne acid 1.11+£0.10 29.50 222; 248; 303; 328
Dihydroquercetin 1.42+0.12 32.33 289; 331
Apigenin-7-O--D-glucopyranoside 4.05+0.13 49.413 268; 339

Luteolin 7.50+£0.71 49.557 242; 254; 266; 291; 350
Apigenin 3.81+0.36 49.705 267; 296; 338
Quercetin 4.61+043 47.25 255; 374

Hrizeriol 1.26 £ 0.11 47.83 207; 258; 271; 350
Total amount of flavonoids 58.13 + 5.61

Total amount of hydroxycinnamic acids 41.86 +4.09

Conclusions

1. Up to 29 compounds were identified by TLC and HPLC

in an alcoholic extract (1:100) of the herb Thymus vulgaris
L., which are classified as flavonoids and hydroxycinnamic
acids. Most of them are known for their pronounced anti-in-
flammatory, antimicrobial, and antioxidant activity.

2. Given the sufficient raw material base of this species, it
should be considered promising for cultivation in Ukraine for
further production of complex herbal preparations.

3. Simultaneous application of TLC and HPLC methods is
promising for the determination of polyphenolic compounds
in medicinal plant raw materials.

Prospects for further research. The identified organic com-
pounds can be used for further research on common thyme,
as well as for inclusion in the draft monograph for the stan-
dardization of the herb of this species.
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Po3pobka npoMnUcrnoBoi TeEXHOMNOTii TabneTok KapaionpoTeKTopHOI Ail
Ha OCHOBI MacTepHaKy NOCiBHOro TpaBu €KCTPaKTy rycToro

H. A. CumoHeHko @182 Q. C. Wnuyak@*AEF €. A, BespykaBuin(92CE

"IHCTUTYT NigBMLLEHHS kBanidikauii cneuianicTis dapmauii HauioHansHoro dhapmaueBTUYHOTO yHIBEPCUTETY, M. XapkiB, YkpaiHa, 2HauioHanbHui
chapmaLeBTUYHUI YHIBepcuTeT, M. Xapkis, YkpaiHa

A — KOHUenNUis Ta Au3aiH gocnigxeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauist gaHux; D — HanucaHnHs cTaTTi; E — pegaryBaHHs cTarTTi;
F — ocTaTouHe 3aTBepIKEHHS CTaTTi

Meta poboTn — po3pobuT NPOMUCIIOBY TEXHOMOTiO TabreTok kapAionpOTEKTOPHOI Aii HA OCHOBI BITYM3HAHOI POCAMHHOT cybCTaHLji —
nacTepHaky NociBHOro Tpasw ekcTpakTy rycroro (MMTET).

Matepianu Ta metoau. Fk 06’eKT 4OCIAXKEHHS BUKOPUCTaNM eKcrnepuMeHTarbHi 3pasku cymillen pocnuHHoi cybctanuii MMTER (Pastinacae
sativae herbae extracti spissi) 3 103BONEHMM [0 MEAWYHOTO NPU3HAYEHHS JOMOMIKHUMMW PEYOBUHAMM.

Pesyniratn. Pesynbrati ekcnepumeHTanbHUX AOChigeHb 3acTocyBany nig Yac po3pobneHHs Brok-CXxemu TEXHONOMYHOro npouecy
BUPOBHMLTBA TabneTok kapaionpoTEKTOPHOI Aii Ha 0CHOBI pocnuHHoi cybeTaHuii MMTET Ta anapaTtypHoi cxemu, Lo anpoboBaHi B npoMuc-
nosux ymosax TOB «®apmaueBTyHa KoMnaHis «340poB’s» (M. XapkiB), Ta BCTAHOBNEHHS KOHTPObOBAHUX TEXHOMONYHMX NapameTpiB
ANS KOXHOI CTaAji TEXHOMOTYHOro NPOoLecy BUrOTOBNEHHS pO3po6neHoro nikapcbkoro 3acoby.

BucHoBku. TeopeTnyHo 0brpyHTyBanm i ekcnepuMeHTanbHO po3pobuny TeXHONOrio BUPOOHWLITBA TabneTok KapaAionpOTEKTOPHOI Aii Ha
OCHOBI BITUM3HSIHOT pocnuHHOI cybeTaHuii MMTET, a Takox Brok-cxemy TEXHOMOrYHOTO NPOLECY iX BUPOGHWLITBA Ta anapaTypHy CXEMY, LLIO
anpoboBaHi B npomucrnoBux ymoBax TOB «®apmaueBTuyHa komnatis «340pos’s» (M. XapkiB). Peaynsrati ekcnepuMeHTy BUKOpUCTau
Mig Yyac po3pobneHHs MPOEKTIB METOAMK KOHTPOMKO SIKOCTI Ta TEXHOMNOMYHOMO pernameHTy Ha po3pobneHuin nikapcbkuin 3acio y dopmi
TabneTok nig yMOBHOK Ha3Bo «llacTuHokapay.

KntouoBi crioBa: nacTepHaky NOCIBHOMO TpaBw €KCTPAKT ryCTUI, TEXHOMOTiSA, TEXHONONIYHI NapaMeTpu npouecy BUpOOHWLTBA, TabneTku.

AkTyanbHi nuTaHHA hapmaLeBTUYHOI | MeauYHoi Hayku Ta npakTuku. 2023. T. 16, Ne 1(41). C. 33-39

Development of industrial technology of tablets with cardioprotective action
based on cultivated parsnip herb thick extract

N. A. Symonenko, O. S. Shpychak, Ye. A. Bezrukavyi

The aim of the work is to develop the industrial technology of tablets with cardioprotective action based on the domestic raw material of
cultivated parsnip herb thick extract (CPHTE).

Materials and methods. Experimental samples of mixtures of the plant substance CPHTE (Pastinacae sativae herbae extracti spissi) with
excipients approved for medical application were used as objects of the study.

Results. The results of experimental studies were used during the development of a block diagram of the technological process to produce
tablets with cardioprotective action based on the plant raw material CPHTE and an apparatus scheme was tested in the industrial conditions
of LLC “Pharmaceutical Company “Zdorovye” (Kharkiv); the control technological parameters for each stage of the technological process
of medicine preparation were established.

Conclusions. The technology to produce cardioprotective tablets based on the domestic raw material CPHTE was theoretically substantiated
and experimentally developed, as well as a block diagram of the technological process of their production and an apparatus scheme
tested in industrial conditions by the LLC “Pharmaceutical Company “Zdorovye” (Kharkiv). The results of the experiment were used while
development of projects of quality control methods and technological regulations for the developed medicine in the form of tablets under
the conventional name “Pastinocard”.

Key words: cultivated parsnip herb thick extract, technology, technological parameters of production process, tablets.
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Humni 3axBoproBanHsAM cepueBo-cynnHHOI cuctemu (CCC)
HAJIE)KUTh OJTHE 3 IIEPIIHX MICIb Y CTPYKTYpi HeIH(EKIIHHIX
xBopoO B YkpaiHi Ta 3a ii mexxamu [1]. [Jani BeecBitHbOI
opraHizarlii OXOpOHH 3I0pPOB’s Ta pe3yisrary aHaiizy Global
Burden of Disease cBiguars, o0 ceprieBO-CYIMHHI 3aXBO-
PIOBaHHS B YCbOMY CBITI € BU3HA4YaJIbHUM (PaKTOPOM LIOJI0
IHBAJIITHOCTI Ta OIHI€IO 3 TONIOBHUX NPHYNH CMEPTHOCTI
XBOPHUX TIparie3aaTHoro Biky (1o 7075 pokis) [2—4].

TToka3HUKHU TOIIMPEHOCTI CEPIEBO-CYAMHHUX MATONIOTIi
cepell HaceaCHHsS YKpaiHH 3a OCTAHHIO YBEPTh CTOJITTS
3pOCIH BTPHUYi, a CMEPTHICTh Jocsrae moHan 60 % Bix Bu-
SIBJICHUX BHUIAJKIB [5,6]. HaiiBuiii moka3HUKU CMEPTHOCTI,
1o cripuarHeHa naronorismu CCC, B YkpaiHi 3apeectpoBaHi
JUTsI ilIeMivHOT XBOpoOU cepiis — Maibke 43 %, rinepToHiuHOT
XBOpOOU — Ha piBHI 38 %, a MTOKA3HUKU CMEPTHOCTI BiJT iHIIIX
CEepIIEBHX yPaXKeHb CTAHOBIATH Omm3bko 20 % [7].

Tomy, BIIIOBIAHO JO MOJIOKEHB JlepxkaBHOI I1TBOBOT
nporpamMu «PO3BHTOK iMIIOPTO3aMiHHMX BHPOOHHIITB B
VkpaiHi Ta 3aMilIeHHs IMITOPTOBAHMX JIKAPCHKHUX 3ac00iB
BITYM3HSHUMH, Y TOMY YHCIi 0i0TEXHOJOTIYHIUMH IIpe-
raparaMy Ta BaKIMHAMH», OQHUM 3 aKTyaJbHHUX 3aBlaHb
(hapMareBTHYHOI Tally3i € ONpAaIlOBaHHS IMEPCIIEKTHBHUX
IUTaHIB I0JI0 PO3POOJICHHS, 3AIMCHEHHS HAYKOBUX JOCIi-
JDKEHb Ta BIIPOBAJDKEHHS y MPOMHUCIOBE BUPOOHHIITBO
HOBHUX BUCOKOC(DEKTUBHHX BITUU3HSIHUX JIIKAPCHKUX 3aCO0IB
KapIioMpOTEKTOPHOI il A MiABUINEHHS €(QEeKTHBHOCTI
JIKYBaHHS CEPLEBO-CYAMHHUX 3aXBOPIOBAHb Ta BUPIIICHHS
poOIIeMu MO0 IMITOPTO3aMilieHHs [§].

Y cydacHii MeANYHIN TPaKTHUIIi ITHPOKO BUKOPUCTOBYIOTh
Kap/IioJIOT4YHI MPenapary, M0 CTAHOBISITH 3HAYHUI CETMEHT
(hapMalIeBTUYHOIO PHUHKY, IXHsI eEeKTHBHICTh IepeBipeHa,
B TOMY YHCIIi, i 9acCOM, a SKICTh KJIiHIYHO JOBeIeHa. BTiM,
HaBITh BPaxOBYIOUH 1€, MOKa3HUKH 3aXBOPIOBAHOCTI Ta
CMEpPTHOCTI BiJl CepIIEBO-CyTMHHHIX YPAKEHb 3aJIUIIAIOTHCS
HaJITO BUCOKUMH [9]. 3a3HaYMMO TaKOX IOPIYHY TEHICHIIIIO
JI0 3pOCTAHHSI BUITA/IKiB BAHUKHEHHS Y MAI[I€HTIB aIePriqYHIX
peaxiii BHACHIIOK TPUBAJIOTO MPUHAMaHHS XiMmieTepare-
BTHYHHX TpernapariB KapAioioriaHo] Ail, o J0BOJI CHIIBHO
00MeXy€e MOXIUBICTD IX MPU3HAYCHHS B CTaliOHAPHIil
KITHIYHIA TIPAKTHIII.

ToMmy miIBHUIIEHHE TONKT 10 TIPU3HAYSHHSI POCIMHHUX JTi-
KapchbKuX 3ac00iB B acrekTi 3axBoptoBaHb CCC 3ymMoBiIeHHI
repe0adeHUMHY K TTMBAMHI HaCTiIKaMH Bil Oii cuHTe-
THYHUX NpenapariB, BAHUKHEHHSIM CYITyTHIX HaTOJIOTI9HUX
TIPOIIECiB BHACTIZIOK HEKOHTPOJIHOBAHOTO iX BUKOPHCTAHHS, 1
e 00rpyHTOBY€E MOKIIMBICTD 3aCTOCYBaHHS (iTonpenapariB
Yy KOMOIHAINAX 13 CyYacHHUMH KapiOJIOTIYHIMH METOIaMH
nikyBanHs [1,9-11].

Kpim Toro, mocwmiienuii iHTepec moao po3poOiIeHHs
Ta BIPOBA/DKEHHS Y MPOMHCIOBE BUPOOHUITBO HOBHX
BITYM3HSHUX POCIMHHUX MPENapariB IPYHTYEThCS HA Ha-
YKOBO-TIPAKTHYHUX MIIX0aX J0 NONIHOJIEHOI0 CKPUHIHTY
PI3HHX TPyI OiONOTIYHO aKTUBHUX CIIONYK MPHUPOTHOTO
TIOXOJPKEHHSI, 1110 MAIOTh ITUPOKHH CIIEKTP (hapMaKoIOriaHOT
AKTUBHOCTI, 3 MTBEPHKCHHSIM HAYKOBHX MOJIOKEHB I0/I0
BHECKY JIOKa30BOi MEIMYHOI MPAKTHKHU B 3arajbHe OI[iHIO-
BaHHS €()EKTUBHOCTI BUKOPUCTAHHS JIIKAPCHKOT POCITMHHOT

CHPOBHHHM Ta po3po0JeHUX (iTompenapariB pi3HOi aii Ha 11
oCHOBI [12—14].

MeTta po6otu

Po3pobuti mpoMHCIIOBY TEXHOIOTIIO TA0IETOK Kapaionpo-
TEKTOPHOI Iii Ha OCHOBI BITYM3HIHOI CTaHAAPTHU30BAHOI
POCIHMHHOI cyOCTaHIil — MmacTepHaKy MOCIBHOTO TpaBU
eKCTPAKTy TYCTOTO.

Martepianu i MeTogu pocnimkeHHs

Ak 00’€KT mOCHiIKEHHS BHKOPHUCTAHO POCIHWHHY CyO-
CTaHIJIO MACTEPHAKY MMOCIBHOTO TPaBU €KCTPAKTY T'yCTOTO
(IIIITED) (Pastinacae sativae herbae extractum spissum).
3rigxo 3 BuMoramu (Metomu KoHTporo skocti — MKSI),
IIe B’s3Ka Maca KOPHYHEBOTO KOJIBOPY 3 apOMarHHUM 3aria-
XOM, JIETKOPO3YMHHA B BOi, PO3YMHHA B €TAHONI, Maihke
HEpO3YMHHA B TIINEPHHI, POCIUHHNX I MiHEpaTbHUX
OJIisIX, HEpO3YMHHA B Xyopodopmi i ermmanerari [15,16].
BunpoOyBaHHs 31 iCHIIIN, BUKOPHCTABIIH JI03BOJICHI 10
ME/ITYHOTO 3aCTOCYBaHHS JOTIOMKHI PEYOBHHH: [EITFOTIO3Y
MIKPOKPHCTAIIYHY, KPOXMaJIb KapTOIUITHUH, KPOCIIOBIIOH
XL 10, xpemHito giokenn kosoinuuii (aepocun) [17].

Tabnetkn «ITacTHHOKap» OTPUMYBAIN METOZIOM BOJIOTOL
rpanymsiii. Croyarky BiIBaKyBaJId HEOOXiJHY KiJIBKICTb
pocmunnoi cyocranuii [T TET, mikpokpucraniyHoi nemro-
JI03H, KPOXMAJII0 KapTOIUIsIHOTrO, Kpocroinony XL 10 Ta
KPEMHIIO TIOKCUY KOJIOiTHOTO (acpocwmiy). Jlo 3minryBada
3aBaHTaXXYBaJIH JOMOMDKHI PEUOBUHU: MIKPOKPHCTAJIYHY
LEJII0JI03Y, KPOXMaJib KapTOIUISHUM 1 KpocmoBimon XL
10, perenbHO mepeminryBanu npotsirom 5—10 xBunuH. o
3Baxkenoi cyocraniii [ITITET" mogaBanu crioyaTKy TPETHO
YaCTHHY CyMIllli TOTIOMDKHUX PEYOBHH 1 IEPEMIlIIyBalIH 10
MOBHOT'O PO3N0aiICHHS. [Tic/ist OTpUMaHHS OHOPITHOT MacH
JIOJIABAJIN 3aJIMILIOK JIOTIOMDKHUX PEYOBHH 1 MEPeMIlIyBaIi
JI0 PIBHOMIPHOTO PO3IOIiJICHHS! KOMITOHEHTIB, TIepeaaBain
Ha CTajIi0 BOJIOTOTO IPAaHyIIOBaHH.

[pouec rpaHyIrOBaHHS 3MIHCHIIN KPi3b CITKY 3 pO3MipoM
otBopiB 3,0-2,5 MM i cymmnu 3a remneparypu 55-60 °C mo
3aymkoBoi Bostoru 2,0-3,0 %. Bucymeny macy mignaBanu
CyXOMY I'PaHyITIOBaHHIO, OZICPKaHMH TPaHYIISIT OOy IPFOBAIIH
KPEMHIO TIOKCHIOM KOJIOITHAM (aepOCHIIOM) 1 3HOBY peTelTh-
HO TIEpEMITITyBaIH IO PiIBHOMIPHOTO PO3IOALTY KOMITOHEHTIB
TaOJIETKOBOT MacH, TiCJIs 4OTO TaOIeTyBAaIH Ta 3HETIATIOBAIIL.

Pesynbratu

Brnok-cxema TeXHOIOTIHHOTO TPoLieCy BUPOOHHIITBA Tabe-
TOK «[TacTHHOKapa» Y IPOMHCIOBHX YMOBAX 3 IOYEPTOBUM
OIMMCOM TEXHOJIOTIYHHX CTaJii HaBeleHa Ha puc. 1.
[Tporec MPOMHCIOBOrO BUPOOHHIITBA TaOJIETOK HaJeXK-
HUM YMHOM Ma€ BiIOyBaTHCH i3 JOTPHUMAHHAM CaHITApPHUX
BHIMOT, III0 CIIPSMOBaHI Ha 3armo0iraHHs MiKpoOHii abo
TepexpecHiil KOHTaMiHAIll CHPOBUHHM, HAIIBIOPOIYKTIB i
roToBoi MpoAyKil. JIJist Oro Ha MOYaTKy TEXHOJIOTiYHOTO
TIpolieCy 3MIHCHIOIOTH CaHITapHy MiATOTOBKY BUPOOHHIITBA,
110 nepeadavace miroTOBKy BUPOOHHYHX MPUMIIIEHb, OYH-
IIIEHHS TEXHOJIOTTYHOTO 00J1aTHAHHS, ITIATOTOBKY NIEPCOHAITY
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Puc. 1. TexHonoriyHa briok-cxema BUpo6HMLTBa TabneTok «llacTuHokapay.

Ta TEXHOJIOTTYHOTO O71sry. OCKIIBKY TabNeTKN HaJIeXkaThb 10 Bxinuuii koutposns. CHpoBHHA, TOMOMDKHI, TIaKyBaJIbHI Ta
HECTEepHIIBHOI IPOIYKIIii, TO 1€l porec Mae BinOyBaTucs y

BUPOOHMYMX MPUMIIIEHHSX KJlacy yictotu D.

JIPYKOBaHi Marepiay MatoTh HAJIXOAUTH Ha BiITIOBI/THI CKJIa-
1 (hapMaLieBTHYHOTO ITiAPUEMCTBA, B SIKMX 30€piratoThest
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Original research

BigmoBinHO 10 BuMor MK Ha nikapceki 3acobu (JI3), Hop-
MaruBHOI gokymenTauii (H/I), a Takox IpaBun noxesxHo1
6e3mexu B Yipaini (HAITB A. 01.001-2014).

CupoBuHY i MaTepiany i1eHTH)IKYIOTh 32 KOHTPOJILHUMH
TanoHamu «KapaHTuH» 1 mepearoTh y 30Hy KapaHTHHY 10
OTpPHMaHHsI pe3yJIbTaTIB aHai3y Ta J03BOJTY Ha BUKOPHCTAH-
Hi. KokHy cepiro CHpOBHHU, TOTIOMIXHUX 1 TMaKyBaJIbHIX
MarepiaiiB MiIAI0Th BXiIHOMY KOHTPOJIO SKOCTI 3TiJHO 3
Bumoramu MK wa JI3, H]I i crrerudikartii.

Bi6ip npo0 cupoBHHH, MaTepialliB, IEPBUHHOTO AKyBaH-
HS Ta IPYKOBaHHUX MaTepiajiiB 30iHCHIOIOTH Oe3IT0CepeTHbO B
Biaaiii koHTpoo sikocTi (BKSI) BifmosiaHo 10 Bumor CPM y
CTICIIATFHO MPU3HAYCHUX JUTS [IHOTO IPUMIIICHHSX. BXimHmit
KOHTPOJTb 3IHCHIOTh y nadoparopii BKSI, a pesynsraru
TIepeBIpKH KOHTPOIIIO BHOCSTH B aHANI THYIHHI JINCTOK. SIKIII0
orpumMano 103811 BKSI Ha BUKOpUCTaHHS, KOHTPOJIBHI Ta-
nonn BKS «KapanTuny» 3aMiHIOIOTh Ha KOHTPOJIBbHI TaJIOHN
BKSI «/lo3BosieHo 10 BUKOpHUCTaHHSDy BiamosimHo j0 PII.

CupoBHHY Ta Marepiajd NepefaloTh Ha BUPOOHHIITBO
pa3oM 3 aHATITHIHUMH JIMCTKAMH Ta KOHTPOJIbHUMH TaJIo-
nHamu BKS i3 mo3nauenHsM «/{03B0IEHO 10 BUKOPHCTAHHSD.
OneprkaHHS! BUXIJHOI CHPOBHHH, NIEPBHHHOTO MaKyBaHHS
Ta MaKyBaJbHUX MarepiaiiB 3i CKJIaay Ta MepeaBaHHs ix
Ha BUPOOHUIITBO 3/1iHCHIOIOTH BiIITOBiMHO 10 BUMor CPM.

CupoBuHa, 110 HAIXOJUTh Y BUPOOHHIITBO, CYNPOBO-
JDKY€ETBCSI IOKYMEHTaMH IIOJI0 BXIJHOTO KOHTPOJIO, SKi
MIATBEPIXKYIOTh BIIIOBIIHICTD TXHBOT SIKOCTI cepTu(ikary,
il mepeBipArOTH Ha MiKPOO1OIOTIYHY YUCTOTY.

Mizkonepauiiitnnii konTposis. KOHTpONb MOKa3HUKIB MiJ| Yac
TEXHOJIOTIYHOTO TPOIIECY 3MIHCHIOIOTH y JTaboparopii Tex-
HOJIOTTYHOTO KOHTPOJIIO, IO € CTPYKTYPHHUM MiAPO3/IiIOM
BKSI1. 1yt 3ano6irannst nepexpecHiit kontaminarii JI3 pisaux
(hapMaKoJIOTiYHUX TPy il Yac BUPOOHUYOTO IPOLIECY Mepe-
GadeHi 3aX0/H, IO MOB’sI3aHi 3 OpraHi3aliel0 BUPOOHUIITBA
JI3 MeTo/10M «KaMIIaHii», 3aCTOCYBaHHSIM TEXHOJIOTTYHOT TapH
(TIpOMDKHMX EMKOCTEH 11 3BaKyBaHHS CHPOBHHH, 30epiraH-
HSIM Mac U1 TabneTyBaHHS Ta Hepo3(acOBaHUX TaOIETOK),
sIKa IUJTBHO 3aKPUBAETHCST KPUILIKAMH, (PI3HIHUM PO3ILICHHIM
30H 30epiranHs MpOMiKHOI MPOAYKIIii (CHCTEMOTO 30epiraHHs
Ha MiJUI0OHAX 1 CTeNIaXKHUM 30epiraHHsM) Ta CHCTEMOIO i/IeH-
TU(IKAIHHIX €TUKETOK 3rifgHo 3 BuMoramu CPM.

Ha nepeBipeHy CMpOBHHY HaKJICIOIOTh €TUKETKY «Y BH-
POOHHMIITBOY Ta IEPEAlOTh Ha CTAII0 3BaYKyBaHHSI.

Crapin 1. Ilinroroska cupounu. TexHosoriuHa cepis
(dbopMyeTbCs 3aJeKHO BiJl KOPUCHOTO 00’ €My 3MilTyBa-
gya. MaiicTep po3paxoBye 3aBaHTaKEHHS, (POPMYIOTHCS
HABa)XKH HEOOXITHOI KUTBKOCTI 1HTPEIi€HTIB y 30ipHUKH
BIZIMOBITHOT MICTKOCTI BIiAMOBIHO 10 BUMOT BHPOOHUYOT
peLenTypy: poCIMHHOI CyOCTaHII MacTepHaKy MOCIBHOTO
TPaBH EKCTPAKTy I'yCTOTO, IIENIONIO3M MIKPOKPUCTAIIIUHOT,
KpPOXMAITI0 KapTOIUITHOTO, KpocnoBimony XL 10, kpemHito
JioKcH Iy KoaoinHoro. ITicsst 3BaKyBaHHS CHPOBHHU IIEITO-
JI03y MIKpOKPHUCTAJIIYHY, KPOXMaJlb KapTOILUITHUH, KPOCIIO-
BimoH XL 10, KpeMHit0 AIOKCHI KOJOIIHUHN MPOCIIOI0TH 32
JIoTIoMOT 010 BibpocHTa yepe3 cuto Ne 23 i3 po3MipoM 0TBOpIB
0,329 + 0,032 mm. HanpukiHIli IpOCiroBaHHS KOHTPOJIIOIOTh
SIKICTB MTPOCISTHOT cyMili (Bi3yanbHO, OIHOPIIHICTH MPOCi-

FOBaHHA). 30IpPHUKHU 3 OTPUMAHOIO MPOCISTHOIO CHPOBHHOIO
MapKyIOTh Ta 11eHTH(]IKYIOTh €THKETKaMH 13 3a3Ha4E€HHSIM
OTpHUMaHOi KiJTBKOCTI CHPOBHHH, HOMEpPY olleparlii Ta cepii,
JIaTH, IPI3BUIIIA ¥ 1HIIiaJIiB aapaTHUKA, TPAHCTIOPTYOTh Ha
crafiro 2 «OTprMaHHS BOJIOTOI Mach.

Crapisi 2. Otpumanns Bosioroi Macu. Bonory Macy onepxyroTsb
y 3MiITyBadi 3 JIomaTsMHu, o odepraroThes. [lepen 3aBaHTa-
JKEHHSIM CHPOBHMHH y 3MilllyBau 3/1iHCHIOIOTh KOHTPOJIbHE
3Ba)KyBaHHSI TPOCISTHOT CHPOBHHU: LIEITFOJIO3H MIKPOKPHCTa-
JYHOT, KPOXMAJIIO KapTOILITHOTO, Kpocnoinony XL 10. Y
€MKICTh 3MIIIyBa4a 3aBaHTAXKYIOTh JOIIOMDKHI pEUOBHHU
(MIKpOKpHCTAJIIUHY LIEJF0I03Y, KPOXMallb KapTOILISIHUI 1
kpocmoBitor XL 10), BMUKarOTh 3MillyBay, 3IiHCHIOIOTh
nepeminryBanHs npotsiroM 10 + 3 XBUIMHM 10 OTpUMaHHS
OHOPIZHOI CyMiIlll JOTIOMIKHHUX pEeYOBHH. BUBaHTaXyI0TH
y 30ipHHK 2/3 OTpHMAHOI CyMIlIli JOIIOMI>XHUX PCYOBHUH, a
1o 1/3, mo 3anummiiacs B 3MillyBadi, 10Aa10Th OIEPEIHBO
3paxkeHy cyoctantito IIIITEI i mepeminrytoTs 10 MOBHOTO
pO3MOUIEHHS JTOMOMDKHUX pedoBHH. Ilicnst orpumaHHs
OJHOPiZHOI Macu IOAalOTh 2/3 MOMOMIXKHUX PEYOBHH 3i
30ipHHKa, IEPEMILIYIOTh 10 PIBHOMIPHOTO PO3IMOJiIEHHS
KOMIOHEHTIB TpoTsroM 20 + 3 XBIJINHH, BUBAHTAXYIOTh
y 30ipHUK 1 IEpeIat0Th BOJIOTY Macy Ha cTajiro 3 «Bomore
TPaHYIIOBAHHD.

Cranis 3. Bosore rpanymosanns. Bomnori rpanynu onep-
XKYIOTh, BUKOPHCTOBYIOUH TPAHYIIATOP BEPTUKATGHUHN. [1st
3/IHCHEHHSI POLECY TPaHyJIIOBaHHS y TPaHyJISATOpP BCTAHOB-
JIFOFOTH CITKY 3 po3MipoM oTBOPiB 3,0 MM (KOHTPOIIOIOTH 32
MIO3HAYEeHHSIM Ha CiTIIi). [ paHyNIsITOp BMUKAIOTh 1 TOCTYTIOBO
TIO/IATOTH MACy 31 30ipHIKa Ha JIonaTi rpaHyisTopa. OTpruMaHi
BOJIOT I'PaHYITH Y 301pHUKY, SIKHIf MAPKOBAHO, IEPEAAIOTh HA
cranito 4 «CynIiHHS BOJIOTHX TPAHYID».

Crapis 4. Cyminns Bosorux rpany.i. Bonori rpanynu BUuBaH-
Ta)KYIOTb 31 30ipHMKa Ha ITOJHII CyIIIbHOI madu Ta rep-
METHYHO ii 3aKprBaroTh. Ha mys1bTi KepyBaHHS BUCTABIISIIOTH
TeMIepaTypy B KaMepi CyImIbHOT madu Ha piBHI 55+ 5 °C,
BUCYILYIOTh BOJIOTI TpaHynH mpotsroM 40 + 5 xBuwuH. 3a
JIOTIOMOTO0 BOJIOTOMipa BUMIPIOIOTh OCTATOYHY BOJIOTICTh
TPaHyJIsTy, 10 Ma€ CTaHOBUTH 2—3 %. SIKII0 BOJOTiCTh
BUIIA, TIPOILIEAYPY BUCYIIYBaHHS MPOIOBKYIOTH IPOTATOM
10 + 3 XBUIMHY Ta 3HOBY KOHTPOIIOIOTH 3AJTHUIITKOBY BOJIOTY.
Komnu onmepxano HEOOXi/IHI 3HAUCHHS 3aJIHIITKOBOI BOJIOTH,
CyXi TPaHyJI BUBAaHTAXYIOTb y 30ipHHUK, SIKHIA MapKyIOTh, 1
nepeaoTh Ha cTafifo 5 «KamOpyBaHHs rpaHyi.

Crapis 5. KaniOpysauus rpanyi. Ilepen mouarkoM npouecy
KaJIiOpyBaHHS B KaJliOpaTop BCTQHOBIIIOIOTH CITKY 3 pO3-
MipoM OTBOpIB 2,5 MM (KOHTPOJOIOTH 32 IO3HAYCHHIM Ha
citui). 30IpHUK i3 CYXMMH IpaHyJIaMH 3a JJONOMOTOO Mif-
HOMHO-TIOBOPOTHOI KOJIOHH BCTAHOBJIIOIOTH HaJl BOPOHKOIO
Kayioparopa Ta repMeTH3YIOTh 3’ €THAHHS. BMIKaIOTh KaTi-
Oparop, BiIIKPHBAIOTH 3aCIIIHKY HA BOPOHIIi Ta 3iHCHIOIOTh
KasliOpyBaHHs rpaHy’ y 30ipHUK. [licns 3aBepieHHs 1po-
[ecy KaniOpyBaHHS 30ipHHK 13 KaiOpOBaHUMHE TpaHyIaMu
MapKy0Th, 3a3Ha4ar04y Ha3By HAIIBIPOLYKTY, HOMEp cepil,
3MiHy, 4ac IM0YaTKy Ta 3aKiHYEHHS ONepallii, AaTy, pi3BrIa
Ta iHII[iaJIK, TTAMCH arapaTHUKA i MalCTpa, IepenaloTh Ha
crazito 6 «O0IynpIoOBaHHs TPaHyD».
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Puc. 2. AnapatypHa cxema BMpobHuLTBa TabneTtok «llacTuHokapa» y MPOMUCTIOBNX YMOBAX.

Crapis 6. O0nyaproanns rpany’1. OGmyaIpIOBaHHS TPaHyIT
3alPOIIOHOBAHO 3IHCHIOBATH 3a JOIIOMOIOI0 3MilllyBaya
6apabaHHOTO THUITYy — KaMepH, 110 00EPTAETHCS HABKOJIO
oci 3a Jonomororo enexkTpomoropa. Kanidposani rpanyiu
31 30ipHHUKA 3aBaHTAXYIOTh Y EMKICTh 3MilllyBay4a, 10Aal0Th
MOTIEPEAHBO MPOCISTHUH 1 BiIBaKCHHUH KPEMHIIO TIOKCH/T
KOJOimHWH. 3MimyBad repMeTHIHO 3aKpHUBAIOTh, Ha
MYJIBTI KEPYBaHHS BCTAHOBIIOIOTH MIBUIKICTh 00CPTaHHS
emkocTi 20 + 3 00epTH Ha XBWIMHY Ta 3/1HCHIOIOTH IIe-
peMminryBaHHs 70 OJIepyKaHHs OHOPIAHOT MacH MPOTITroM
15 + 5 xB. KoHTpONIOIOTH MIBUAKICTE 00EPTAaHHS Ta 4yac
00y IproBaHHS.

Cranis 7. TadaetyBanus Ta snenumopanus. OnepixaHy Macy
3aIPOIIOHOBAHO MPECYBATH 3 IOTIOMOTOK POTOPHOI TabeT-
KOBOI MAIIMHH, 1110, KPIM TpPeCyBaHHsI, 3HEMMIIOE iX 1 BH-
3HAYa€ CEPE/IHIO Macy TaOJeTKH B aBTOMAaTUYHOMY PEKHMI.
Macy 1151 TabieTyBaHHsI 3aBaHTXYIOTh Y OyHKep TaOJIeTKO-
BOTO TIpECY, Y SIKHH ITOIIepeHBO BCTAHOBIICHO IIPeC-1HCTPY-
MEHT ISl OTpUMaHHA TabIeTok giamerpom 11 MM, Ha TTyIIBTi
KepyBaHHSI 33/1a10Th HEOOX1JHy Macy TaONeTKH. 3iHCHIOIOTh
TalJIeTyBaHHsI Ta 3HENUIIIOBAHHS TA0JIETOK, 110 HAJIXOATh Y
30ipHUK. KOHTPOJIb HAaMiBIPOIYKTIB BUKOHYIOTH BiJITIOBITHO
IO TEXHOJIOTIYHOI CXeMH BHPOOHHIITBA 32 BiAMOBIIHHUMU
cnenu¢ikamisvu. [licns 3akiHdeHHs TaOIeTyBaHHS KOHT-
ponep BKS Binbupae npobu mst aHamnizy. Komm orpumano
TIO3UTHBHI PE3yJITaTH, IPHHMad MapKyIOTh 13 3a3HaYEHHIM

HaliMEHyBaHHS HaIIBIIPOAYKTY, HOMepa cepii, 3MiHH, dacy
MMOYaTKy Ta 3aKiHYeHHS OIeparlii, 1aTu, Mpi3BUII, iHiIia-
JIB, M/AMKCIB arnapaTHUKa Ta MalcTpa, TPAHCIOPTYIOTh Ha
cranito 8 «DacyBaHHs TaOIETOK B OicTEpH».

Crapis 8. ®acysanns tadaerox y Oaicrepn. 31 30ipHHKa
TaOJIeTKN BUBAaHTAXKYIOTh y OyHKep OIliCTepHOTO aBTOMary,
BCTAHOBIIIOIOTH 000IHM (hONBIH ATFOMIHIEBOI Ta TUTIBKH I10-
TiBiHUTXITOpUAHOI. [IepeBipstoTh IpaBIIbHICTE MapKyBaHHS
Ha Qoup3i Ta mramni OnicTepHOl MAIIMHU. 3/1iHCHIOIOTH
(acyBaHHS TabJIETOK Y KOHTYpHO-YapyHKOBE MaKyBaHHS
(bmictep) mo 10 mITYK, KOHTPOTIOIOYX KUTBKICTh TaOICTOK
y OmicTepi, Temmneparypy OapabaHy (hopMyBaHHS KOMipOK
i TepmockieroBanHsA. OnepxaHi OCTEpPH 3a JTOTIOMOTOO
TpaHCHOpTEpa MepelatoTh 10 KapTOHAXXHOTO aBTOMara Ha
cranito 9 «IlakyBaHHs ONiCTEPIB y TAUYKW».

Crapis 9. Iaxysanns Oricrepis y nauxn. bricrepu 3 Tabnerka-
MH Pa30M 3 IHCTPYKLIEIO 10 3aCTOCYBaHHSI TAKYIOTh Y MAYKH
Ha KapTOHA)KHOMY aBTOMari. KOHTPOJIOIOTh KOMITJIEKTHICTR
TIAYKH 1 TPaBUJIBHICTh MAPKYBaHHS HA ITauIli i IHCTPYKIIIi 3
MEMYHOTO 3aCTOCYBAaHHS BiIIOBIIHO /10 OPUTiHAI-MAaKETY.
Jaii mauku 3 GiicTepamu 3a JOIMOMOTOI0 TPAHCIIOPTEpPa
HepeatoTh IO aBTOMaTa IaKyBaHHS MavyoK Y SIIHUKH.

Cranis 10. [TakyBanus na4ox y inpKu. 3a JOMOMOTOO aBTO-
Mara ITaKyBaHHsI Ta40K Y SIIUKY MaKylOTh ITAYKH B SIIUKH 3
ropokapToHy, Ha TOPLIEBHUH OiK SKOTO HAKJICIOIOTh TPYTIOBY
€TUKETKY, KOHTPOJIIOIOTh KOMIUIEKTHICTD SIIUKA.
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TotoBy mpomykitiro repenaroTs Ha KapaHTHHHE 30epiraHHs.
BKJI 3niiicHroe moBHUMI aHaii3 SKOCTI BigiOpaHuX 3pasKiB
BiamosizHO 10 H/T (MKJI) i roTyroTh cepTudikar sKocTi cepii.

AmnaparypHa cxema BUpoOHUITBa TabneTok «llacTuHo-
Kapa», anpoOoBaHa B mpoMucioBux ymoBax TOB «®ap-
MaleBTHYHA KOMITaHis «310poB’s» (M. XapkiB), HaBeeHa
Ha puc. 2.

O6roBopeHHs

I pyHTYIOUHCE Ha PE3ylbTaTax eKCIIEPUMEHTAIBLHUX TOCHi-
JDKEHB, 3alpOIIOHYBAJIM ONTUMAIEHY TEXHOJIOTII0 BHPOO-
HUIITBA TAOJCTOK IMiJ] YMOBHOO Ha3Bo0 «IlacTrHOKapy,
0 po3po0ieHi Ha ocHOBI pocnuHHOI cyoctannii [ITTTET
METOIOM BOJIOTOi IPaHy/ISMIl 3 JOAaBaHHAM JIOMOMIKHHX
PEUYOBHH, SIKi JO3BOJEHI JUI MEIUYHOTO 3aCTOCYBAaHHS:
LIEJTFOJIO3U MIKPOKPHCTAIIIYHOT, KPOXMAIIIO KapTOIUISTHOTO,
kpocnoBinony XL 10, KpeMHiro JiOKCHTy KOJOITHOTO (aepo-
cuiy). Po3po0iicHO MPOEKTH TEXHOJIOTIYHOIO PeriaMeHTy
(TP), BpaxoByrO4YH TEXHOJIOTIYHE OO THAHHSI BHPOOHUIOT
niteHHMI 11eXy B ymoBax TOB «®apmarieBTHuHa KOMIIaHIs
«310poB’s» (M. XapkiB), akT anpooartii TP Bix 30.06.2021
poxky [18].

PesynbraTi ekcriepiMeHTaBHUX JOCIIIKCHb BUKOPH-
CTaJIM TiJ| Yac PO3pOOJIEHHsI OJIOK-CXEMH TEXHOJIOTIYHOTO
TIpoIIeCY BUPOOHHUIITBA TAOIETOK KapAiOIPOTEKTOPHOT 1Tii Ha
ocHoBi pociuHHOT cyocranii [IITTET Ta anaparyphoi cxe-
MH, 1110 arpoOoBaHi B mpomuciioBux ymoBax TOB «®apma-
LIEBTUYHA KOMITaHisl «310poB’s» (M. XapKiB), a TAKOX ITiJ] 4ac
BCTaHOBJICHHS KOHTPOJIbOBAaHHX TEXHOJIOTTYHHX ITapaMeTpiB
JUTSL KOOKHOT CTaii TEXHOIOTTYHOTO TPOLECY BUTOTOBJICHHS
PO3pOOIEHOTO JTIKapCHKOTo 3ac00y B PopMi TaOIETOK.

BucHoBKUu

1. TeopeTnaHO OOTPYHTYBaJIH ¥ E€KCIICPUMEHTAIHHO
PO3pOOHIIH TEXHOJIOT10 BUPOOHHIITBA TAOIETOK KapAiopo-
TEKTOPHOI /il Ha OCHOBI BITYM3HSHOI POCIMHHOI CyOCTaHIIi{
MaCTEPHAKY MTOCIBHOTO TPABH EKCTPAKTY I'yCTOTO.

2. Po3pobumnm O5oK-cXeMy TEXHOJIOTIHHOTO MpPOLECy BHU-
pOOHMLITBA I anapaTypHy cXeMy Ha TaOJIETKH ITiJl yMOBHOIO
Ha3Boto «[lacTuHOKapmy», M0 anmpoOOBaHi B MPOMHCIOBHX
ymoBax TOB «®apmaneBrnyHa KoMIaHis «310pOB’s»
(M. XapkiB).

3. Pesynbrarn eKcriepuMeHTy BUKOPHCTAIIH ITij 4ac po3-
PpOOIICHHS POEKTIB METOANK KOHTPOJIIO SKOCTI Ta TEXHOJO-
TYHOTO perIaMeHTy Ha po3poOieHHH JIiKapchKUi 3aci0 y
(opmi TabIETOK KapAiOMPOTEKTOPHOT ii.

[lepenexTHBN MOAANBIINX J0cHiTKeHb. BpaxoByloun pe-
3yJIBTaTH JOKIIHIYHUX (hapMaKOIOTI9HUX JOCITIHKEHb, 10
HABEJICHI B BiIIIOBITHUX 3BiTaX i3 HAYKOBO-IOCTITHOT po0OO-
TH, HaJaJIl TUIAHYEMO PO3LIUPHUTH CIIEKTP (i3UKO-XIMIYHHX,
(hapMaKo-TeXHOJIOTTYHIX, OlodapMareBTHIHHUX, MIKpOOioo-
T1YHHX 1 610JIOTTYHNX BUMIPOOYBaHb IS PO3POOIICHHS HOBHX
BITUM3HSHHX (hiTONpEnapariB Ha OCHOBI CTaHIAPTH30BaHOT
cyOcTaHIIii macTepHaKy IMOCiBHOTO TPaBH €KCTPAKTY I'yCTOTO
JUTSL 30BHIITHBOTO (MICIIEBOTO) 3aCTOCYBaHHSL.

®iHaHCyBaHHA

[ocnimkeHHs BUKoHaHe B pamkax HOP HauioHanbHoro
chapmaLeBTM4HOTO yHiBepcuTeTy: «Po3pobka cknagy, TexHonorii
Ta GiohapmaLeBTUYHI JOCTimKEHHS NikapCbkyx 3acobiB HA OCHOBI
NPUPOAHOI Ta CMHTETUYHOI CHPOBUHINY, iepXaBHa peecTpaLlis
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Development of a spectrophotometric technique
for the quantitative determination of ademol

S. |. Semenenko@?AP K. P. Miedviedieva®@*'8€ S. O. Vasiuk@'&F B. S. Burlaka®1"8P

Zaporizhzhia State Medical University, Ukraine, ?National Pirogov Memorial Medical University, Vinnytsia, Ukraine

A —research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D — writing the article;
E — critical revision of the article; F — final approval of the article

According to statistics, craniocerebral injuries are often the cause of disability among the population. The choice of medicines for trau-
matic brain injuries is one of the most difficult problems in the complex treatment of such patients. Ademol (1-adamantylethyloxy-3-mor-
pholino-2-propanol hydrochloride) is a promising medicinal substance that has a huge positive therapeutic effect of a protective act on
the damaged brain and can be presented in medicinal preparations in different dosages. Therefore, the urgent task is the development
of highly accurate, reliable, affordable, and fast methods of quantitative determination of ademol.

The aim of the work is to study the optimal conditions for the “ademol — bromocresol green” reaction and to develop an express, sensitive
and easy-to-implement method for the quantitative determination of ademol.

Materials and methods. Bromocresol green (BCG) grade “chemically pure” and acetone grade “pure for analysis” were used as reagents
and solvents. Analytical equipment: spectrophotometer Specord 200, electronic scales AVT-120-5DM, ultrasonic bath EImasonic E 60H,
class A measuring vessels.

Results. Anew method of quantitative determination of ademol by the spectrophotometric method was developed. The optimal conditions
of the flow between the substance to be determined and the reagent have been studied, the concentration limits have been established,
in which subordination to the basic law of light absorption is observed. A forecast of the complete uncertainty of the results of the specified
method of quantitative determination was made to assess the correctness of the reproduction of the developed method in other labora-
tories. The proposed method is relevant according to the requirements of the State Pharmacopoeia of Ukraine.

Conclusions. According to the experimental data, the method of quantitative determination of ademol can be correctly reproduced and
suitable for use.

Key words: spectrophotometry, analysis, ademol, bromocresol green, State Pharmacopoeia of Ukraine, validation.
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Po3po6ka cnekTpothoTOMETPMYHOT METOAMKM KiNIbKICHOTO BU3HAYEHHS agemony
C. I. Cemenenko, K. . Measegesa, C. O. Bactok, b. C. bypnaka

3a cTaTMCTUKOL0, YepEenHO-MO3KOBI TPaBMM YacTo CTatoTb NPUYMHOLD iHBaNigHOCTI cepea HaceneHHs. Bubip nikapcbkux 3acobis npu Tpas-
MaTUYHUX YLLKOZKEHHSAX FONOBHOTO MO3KY — OAiHa 3 HalcknagHiwmnx npobnem y KOMNNekci nikyBaHHs Takux xsopux. Agemon (1-agaman-
TUNETUNOKCK-3-MOPAONiHO-2-NPONaHoN rigpoXnopua) — NepcrnekTMBHa Nikapcbka PeYOBMHA, O MaE NO3UTUBHUI TEPaneBTUYHUIA edeKT
3aXMCHOI Ail Ha MO30K NPW 0T0 YpaXkeHHi, MOXe MICTUTMCS B NiKapCbKnX Npenaparax pi3HOro 403yBaHHs. TOMy akTyarnbHUM 3aBAaHHSAM
€ po3pobneHHst TOYHOI, AOCTOBIPHOI, AOCTYMHOI Ta LWBMAKOT METOAMKM KiNIbKICHOrO BU3HAYEHHS! afemony.

Meta po6oTu — BUBYEHHS ONTUMAanbHKUX YMOB Nepebiry peakuii «agemon — 6poOMKpPe30noBuin 3eneHniny i po3pobneHHs eKCnpecHoi, YyT-
TMBOI Ta MPOCTOI NS BUKOHAHHS METOAMKM KiMbKiICHOrO BU3HAYEHHS aAeMony.

Matepianu Ta metoau. Ak peakTuB i PO34MHHVK BUKOPUCTOBYBANM GpoMKpe3onosuin 3eneHunii (BK3) ksanidikaLii «x. 4.», aLeToH ksanidikawii
«4. A. a.». AHaniTuyHe obnagHaHHs: cnektpodotomeTp Specord 200, Baru enektpoHHi ABT-120-5DM, ynetpa3sykoBa 6aHs Elmasonic
E 60H, mipHui nocyg knacy A.

Peaynkratn. Po3pobunu HOBY METOAWKY KiNMbKICHOrO BU3HAYeHHS ademMony CnekTpOOTOMETPUYHUM METOAOM. BuBuMnM onTumanbHi
ymoBY nepebiry peakuii Mixx peqoBMHOHD, LU0 BU3HAYANM, Ta peareHToM, a TaKoX BCTaHOBMIIM MEXi KOHLIEHTPAL, y KX criocTepirany
MiANOPSAKOBAHICTb OCHOBHOMY 3aKOHY CBITNIONOMMHAHHS. 34iCHUNN NPOrHO3 NMOBHOI HEBU3HAYEHOCTI PE3YNLTaTIB LibOro METOAY KirnbKic-
HOTO BU3HAYEHHS NS OLiHIOBAHHSA KOPEKTHOCTI BiATBOPEHHSA pO3pobreHoi MeToamkm B iHWKX nabopaTopisx. 3anponoHoBaHa MeToamka
€ aKkTyanbHO 3a BUMoramu [lepxxaBHoi hapmakonei YkpaiHu.
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OpueiHaribHi 0oCidKeHHs

BucHogBku. 3rigHO 3 ekcrnepyMEHTaNbHUMM JaHUMK, METOZMKA KiflbKICHOTO BU3HAYeHHs agemMorly Moxe OyTu KOPEKTHO BiATBOpeHa Ta

npuaatHa ana BUKOPUCTaHHA.

Knrovogi cnoea: cnekTpodoToMeTpist, aHani3, agemor, 6poMkpe3onoBuii 3eneHuit, [lepxxasHa dhapmakones Ykpainu, Banigadis.
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Traumatic brain injury (TBI) in practical health care today
is called a “silent epidemic” due to the growing scale of this
problem, low awareness of its significance, and incomplete
epidemiological data [1]. Today, the main component of in-
tensive therapy for TBI is a therapy that includes a number of
measures aimed at preventing the development and correcting
the manifestations of homeostasis disturbances that accom-
pany traumatic brain damage. According to modern ideas,
appropriate protection of the brain against the background
of traumatic damage can be provided by cerebroprotectors
[2,3]. The search for new substances, which could become
the basis for the creation of a new domestic cerebroprotective
agent, is an urgent task of pharmacology and does not raise
doubts about its expediency [4].

The positive therapeutic effect that was obtained against
the background of experimental TBI from the therapy with
ademol — 1-adamantylethyloxy-3-morpholino-2-propanol hy-
drochloride (adamantane derivative), an in-depth study of addi-
tional influencing factors [5] and the prospects of using ademol
as a neuroprotective agent [6], necessitates the development of
quality control methods for this medicinal substance.

The use of modern physical-chemical methods of analysis
allows to ensure of the appropriate level of quality control of
medicinal products at all stages of production — from the sub-
stance to the finished product. Therefore, for modern pharma-
ceutical analysis, an urgent goal is the development of highly
accurate, accessible, and express methods of quantitative
determination of medicinal substances, both in the substance
and in the composition of medicinal preparations.

At the moment, no information has been found regarding
the availability of an express, sensitive and selective method
for the quantitative determination of ademol. The described
HPLC method for the quantitative determination of memanta-
dine hydrochloride (another adamantane derivative) in tablets
is characterized by high sensitivity, but at the same time, it
is difficult to perform and requires expensive equipment [7].
Existing spectrophotometric methods for the quantitative
determination of amantadine hydrochloride (adamantane
derivative) [8—10] have inherent availability and selectivity,
but some of them are time-consuming (for example, extractive
techniques) and require additional sample preparation steps,
while others use unavailable reagents.

Therefore, the expediency of developing new, simple, ex-
press methods for the quantitative determination of ademol
as a promising neuroprotective agent is beyond doubt.

Aim

The aim of the work is to develop a convenient, economical,
sensitive method of quantitative determination of ademol by
reaction with bromocresol green by the spectrophotometric
method.

Materials and methods

Research objects, solvents, and equipment. The object of
the study is a working standard sample of ademol (PubChem
CID —-2769721; UA/4845/01/01). As reagents and solvents,
we used bromocresol green of the “chemically pure” quali-
fication and acetone of the “pure for analysis” qualification.
Analytical equipment: spectrophotometer Specord 200,
electronic scales ABT-120-5DM, class A measuring vessels.

Determination was developed on the basis of the Depart-
ment of Analytical Chemistry, Zaporizhzhia State Medical
University.

The general method of quantitative determination of ademol.
A precise measure of ademol (0.03300 g) is placed in a
measuring flask with a capacity of 100.0 ml, dissolved in
4.00 ml of purified water, and brought up to the mark with
acetone, mixed. 1.00 ml of the resulting solution is placed in
a volumetric flask with a capacity of 10.00 ml, treated with
1.50 ml of a 1.00 % acetone solution of bromocresol green,
and brought up to the mark with acetone. The absorbance
of the test solution is measured against the background of
the compensating solution, which does not contain the test
substance, at 410 nm.

Results

Many factors influence the results of analytical reactions.
Therefore, it is possible to objectively choose the optimal
conditions for quantitative spectrophotometric analysis only
after conducting preliminary studies. To develop a methodo-
logy for the quantitative determination of ademol based on
the reaction with sulfonphthalein dye, the following factors
that can affect the speed and completeness of the reaction were
studied, namely, the composition of the solvent, the number of
added reagents, the stability of the studied solutions over time.

When choosing a solvent, the solubility of the investigated
substance and reagent, as well as the maximum value of
the optical density of the obtained solutions, were taken into
account. Analyzing data from the literature [11], acetone
was chosen as the optimal solvent, in the presence of a small
amount of purified water (<4 %), necessary for dissolving
the amount of ademol.

In order to choose the optimal reagent for the development
of a method for the quantitative determination of the studied
medicinal substance, the spectra of interaction products with
the most common sulfonphthalein dyes were compared. The
main criterion for choosing a reagent was the maximum value
of the optical density of the reaction product. Therefore, a
0.030 % water-acetone solution of ademol and 1.00 % solu-
tions of sulfonphthalein dyes (bromocresol purple (BCP),
bromothymol blue (BTB) and bromocresol green) in acetone
were prepared. Next, 1.00 ml of the investigated solutions
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Fig. 1. Absorption spectra of the reaction products of ademol with BTB (1), BCP (2), BCG (3).

Fig. 2. The graph of the dependence of the absorption of the products of the ademol reaction on the amount of added 1.0 % BCG solution

(1-1.00 ml; 2 - 1.50 ml; 3 —2.00 ml).
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Fig. 3. Graph of dependence of the absorption of reaction products of ademol with BCG on time.

Fig. 4. Graph of the dependence of the optical density on the concentration of ademol.

were placed in 10.00 ml volumetric flasks, 1.00 ml of reagent
was added, and acetone was brought up to the mark. The
absorption of the obtained solutions was measured against
the background of compensation solutions that did not contain
the substance under study. According to Fig. 1, BCG showed
the greatest activity in the reaction with ademol, therefore,
for the further development of quantitative determination
methods, we focused on this reagent.

The next stage of the study was to determine the amount
of reagent required for the complete course of the reaction. It
was established experimentally, based on the maximum yield
of the reaction product, that is, on the basis of the maximum
value of the optical density. For this, 1.00 ml of 0.030 %
water-acetone solution of ademol and 1.00 ml were added
to 10.00 ml volumetric flasks. 1.50 and 2.00 ml of 1.00 %
acetone solution of BCG. The absorbance of the studied solu-
tions was measured against the background of compensating
solutions at 410 nm. Based on the obtained data, a graph of
the dependence of the absorption value on the amount of
the added reagent was plotted (Fig. 2).

As can be seen from the graphical dependence, the optical
density of the investigated solutions increases from 1.00 to
1.50 ml, but when the volume of the added reagent increases
from 1.50 to 2.00 ml, the optical density of the obtained solu-

tions does not increase at all. Therefore, a reagent volume of
1.50 ml was chosen for the further development of the method
of quantitative determination of ademol.

Atthe next stage of the research, the stability of the analyz-
ed solutions over time was investigated. To do this, the optical
density of the obtained solutions was measured under opti-
mal conditions for 30 min with an interval of 5 min. It was
established that the studied solutions are stable for at least
30 minutes (Fig. 3).

Linearity and range of application of the technique. Linearity
was determined within the limits of concentrations in which
obedience to Beer’s law is observed, namely 0.0024—0.0042
2/100 ml. Solutions with a known concentration were ob-
tained by diluting a standard 0.033 % ademol solution to
0.70 ml, 0.80 ml, 0.85 ml, 0.90 ml, 0.95 ml, 1.00 ml, 1.10
ml, 1.20 ml, 1.30 ml were placed in flasks with a capacity of
10.00 ml, treated with 1.50 ml of a 1.00 % acetone solution
of bromocresol green, brought up to the mark with acetone
and determined according to the above general method [12].
Based on the obtained data, a graph of the dependence of
absorption on the concentration of the substance under study
was constructed (Fig. 4).

Parameters of linear dependence were calculated using
least squares regression analysis [13].
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Table 1. Parameters of linear dependence

Regression equation A=b-C+a
Angular coefficient b 1.0013
Free member a 0.2218
s, 0.7711
s, 0.0078
Correlation coefficient r (n = 9) 0.9998
S,0(%) 0.4032

Table 2. Prediction of the uncertainty of the method sample preparation

Sample preparation Calculation Uncertainty, %
operation formula parameter

The investigated solution

1) Taking the weight m, 0.20 mg/33 mg-
100 % = 0.60 %

2) Bring to volume 100 0.12%

in a 100 ml volumetric flask

3) Taking a 1 ml aliquot with | 1 0.74 %

a pipette

4) Bring to volume 10 0.50 %

in a 10 ml volumetric flask

Agp = V(0.602+0.122+0.74%+0.50°) = 1.08 %

Found: y, = 1.0013 x, + 0.2218. Obtained values: coeffi-
cients b, a, standard deviations for b and a-s,, s , the residual
standard deviation s, (%) and the correlation coefficient r are
given in the 7able 1.

The closer the absolute value [1| to unity, the less random
the observed linear relationship between x and y values.
According to literature data and previously performed calcu-
lations, the correlation coefficient for this linear dependence
must meet the criterion and be >0.9784.

The statistical quality of the obtained model is charac-
terized by the residual standard deviation S, which has
the dimension of the signal, or the residual standard devia-
tion along the abscissa s, which has the same dimension
as the substance content. According to the SPU, s, (%)
should not exceed 0.7917 (AAs/t(95;n-2)), which also meets
the proposed criteria.

Thus, based on the obtained data, the linearity of the method
is confirmed in the entire specified concentration interval,
and the range of application of the method is 70—130 % of
the nominal concentration of ademol.

Complete uncertainty of the analytical technique. Usually,
the development of the technique is carried out in one labo-
ratory, the level of equipment of which may be significantly
higher than the permissible SPU [13], therefore, when repro-
ducing this technique in another laboratory, the technique will
give incorrect results. To exclude this, a forecast of the full
uncertainty of the analysis results must be made, which
should not exceed the maximum permissible uncertainty of
the analysis results maxAA4s [14].

The formula for calculating the total uncertainty forecast
is given below.

Ay = V(G + &),

where A, — the uncertainty of the sample preparation
method;

A, — predicted uncertainty of the final analytical opera-
tion (0.70 % for spectrophotometry in the visible region of
the spectrum).

The prediction of the uncertainty of sample preparation
(Ag,) of the determination of the ademol content is given in
the Table 2.

Having analyzed the Table 2, it can be seen that the most
important uncertainty in sample preparation is introduced by
operations 1 — weighing the sample to prepare the analyzed
solution, 3 —taking an aliquot with pipettes of 1.00 ml, as well
as 4 — bringing it to volume in volumetric flasks at 10.00 ml.

This distribution of the uncertainty of sample preparation is
quite typical and acceptable for the quantitative determination
of medicinal substances.

A, = V(A + A2, ) =(1.08+0.70°) = 1.28 %.

Therefore, the predicted total uncertainty of the results
of the analysis of the quantitative determination of ademol
in the substance (1.28 %) does not exceed the maximum
permissible uncertainty of the methodology for substances
(1.50 %) and meets the requirements of the SPU.

Discussion

Summarizing the literature data reviews, no information has
been found regarding the availability of any methods for
the quantitative determination of ademol, and the present-
ed spectrophotometric methods for determination another
adamantane derivatives in UV and visible spectrum usually
require increasing selectivity [8] or based on reactions which
require special conditions and additional procedures such as
extraction [9], pH control, etc.

The accuracy and selectivity of chromatographic methods
[7] are not in doubt, but the sustained sample preparation
stage, high cost of equipment, and consumables reduce their
availability.

Therefore, the development of direct, non-extractive, selec-
tive, and sensitive spectrophotometric methods for the quan-
titative determination of ademol is certainly a promising area
for improving the quality control of pharmaceuticals.

The actuality of developed new, simple, express method
for the quantitative determination of ademol as a promising
neuroprotective agent is beyond doubt.

The use of aqueous, aqueous-acetone solutions, in terms
of “green chemistry”, is one more advantage of the devel-
oped method, more rational than using only organic solvents,
taking into account the solubility of the interacting products.

And of course, it is appropriate to implement the research
results in practical pharmacy, analysis of future dosage forms
with ademol.
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Conclusions

1. A sensitive, economical, and rapid spectrophotometric
method for the quantitative determination of ademol by re-
action with bromocresol green was developed, the optimal
conditions for the course of the interaction were investigated,
the limits of concentrations in which obedience to Beer’s
law observed were determined, the parameters of linear
dependence were calculated according to the requirements
of the SPU.

2. A forecast of the complete uncertainty of the results of
the specified method of quantitative determination was made
to assess the correctness of the reproduction of the developed
method in other laboratories.
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MopiBHANBHI AocnigkeHHA cneundgivyHOl aKTUBHOCTI M’ SIKUX
nikapcbkux hopm MiHOKCUAUNY ANA TPUXONOri4YHOI NPaKTUKN
B. B. Magunwes®*'A O, b. XapanoHosa®28, A. [. OroatoH3E, |, O. Myxanbcbkal®'c,

C. A. Tnaguwesa®@'8 A, B. KypiHHUA©'F, T, . NucsiHcbka P

3anopisbkuii AepkaBHUI MeanYHWiA yHIBepcuTeT, YkpaiHa, ZHaykoBo-focnigHuiA iHCTUTYT Meamko-6ionoriyHux npobnem [HINPOBCHKOro AepxaBHOro
MeOMYHOTO yHiBepcuTeTy, YkpaiHa, 3[HINpOBCbKMI MEAUYHMIA IHCTUTYT TPaAMLIHOT Ta HeTpaauLiiHOT MeauumnHu, M. [Hinpo, YkpaiHa

A — KoHLeNUis Ta au3aiiH gocnimkeHHst; B — 36ip gannx; C — aHani3 Ta iHTepnpeTauis aaHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepKEHHA CTaTTi

JlikyBaHHsl Ta NpochinakTuka BUNafaHHs BOMOCCS BMPOLOBXK TPUBAMNOro Yacy CTaHOBUTb CEPHO3HY eCTeTUYHY npobnemy ans HaceneHHs. Lle
MOB’A3aHO 3 ICTOTHWM MOLLMPEHHsIM naTonorii Ta il HebaxaHWx MeamnKko-coLianbHMX Hacniakie. dapmakoTepaneBTUYHWIA apceHan npenaparis, Lo
BVKOPWCTOBYIOTb Y TPUXOOTIYHIA NpakTUL, Aye 0OMexXeHuit, a edekTUBHICTb BaraTbox i3 HUX HeBenmka abo cymHiBHa. MepudepuyHniA Baso-
Avnaratop MiHOKCMAMN — OfHa 3 HebaraTbox MikapCbKiX PEYOBWH, 3aCTOCYBaHHS SKWUX AOKa30BO CTUMYIIOE picT Boroces. KinbkicTb npenaparis
MiHOKCWAWNY, L0 A03BOreHi MiHICTEPCTBOM OXOPOHM 3A0POB’'S A0 BUKOPUCTAHHSA B YKpaiHi, MiHiManbHa, Le 3AeBinbLuoro piaki nikapcbki hopmu
[0S 30BHILUHBOTO 3acTOCYBaHHS. BpaxoBytoum Le, cniBpobiTHUKK kadbenpy TexHonorii NikiB 3anopisbkoro AepXaBHOMO MEAWUYHOTO YHIBEPCUTETY
Ha MigcTaBi KOMMIEKCHUX (i3nKO-XIMIYHUX, hapMaKOTEXHOMOTIYHNX, peonoriYHnX i BGiodhapMaLeBTUYHINX JOCTIMKEHb 3anponoHyBanu pawio-
HanbHi peLenTypy Ta TEXHOMOrii ABOX HOBMX M'IKUX anmikauiiHuX Nikapcbkux (opm MiHOKCUAMMY: Kpemy 2 % ANs 30BHILUHBOTO 3aCTOCYBaHHS
Ha emyrnbCiliHi OCHOBI Ta LWamnyHio renenogibHoro Ans crabinisavii npoLecy pocTy BOMOCCS Ta BiAHOBMNEHHS BOMOCAHOM NOKPUBY B YOMOBIKIB
i XXIHOK, SIKi XBOpi Ha aHAPOreHHy anonew;to.

MeTa poGoTu — gocnimkeHHs cneumndivHOi aKTWBHOCTI 3anNPOMOHOBAHUX TOMIYHMX NiKapCbKUX (OOPM MiHOKCUANITY.

Matepianu Ta meTogu. Ak 06'eKT JOKMIHIYHNX JOCTILKEHb BUKOPUCTANM EKCNIEPUMEHTANBHUIA KDEM i3 MiHOKCUANIOM 2 % Ha eMynbCiiHOMY HOCIT
Ta LWamnyHb renenogibHui, wo mMictutb 1 % MiHOKCUaUNy, B NOEAHAHHI 3 hiTOEKCTPaKTaMu XMESTHO Ta JTOMyxXa, a TakoX BignoBiaHi cknaau-nnaue6o.
Cknagu ToniyHMX chapMmakoTepaneBTUYHUX 3acobiB MiHOKCMAUMY HaykoBO OBrpYHTOBaHI, 3ab6e3nevyioTb iXHi ONTUManbHi hapMakoTeEXHOMOriY-
Hi, BiodhapMaLeBTUYHI, KOHCUCTEHTHI Ta CMOXMBYI BNacTMBOCTi. CreundidyHy akTUBHICTb NMiKapCbKMX M'SKMX 3acobiB MIHOKCUAWMY OLiHoBanM,
BMBYAOYM PIBHI iXHBOT (HOMNiIKYNONPOTEKTUBHOI Ta PICTCTUMYMIOBANbHOI Aii. Ak npenapatv NOPIBHAHHSA 3acTOCyBanu Crpen Ans 30BHILUHbOMO
3acrocysaHHs «[indyn bocHanek» («Bosnalijek», BocHis i FepuerosuHa), wo mMicTuTb 2 % MiHOKCUaUNy, Ta aHTManonewiiHuii wamnyHs «Dovey
(«Unilever», HimeyunHa) BignosigHo.

Pesynkratu. Bussunu, wo kpemy 3 miHokcuaunom 2 % s TOniYHOro BUKOPUCTaHHS, sk | pecpepeHc-npenaparty «[indya bocHanek» (Bosnalijek,
BocHis i MepuerosuHa), nputamMmaHHa 3HauHa picTCTUMYIioBanbHa s, WO CTaTUCTUYHO 3HAYYLLIO MOCUITIOE PICT BOMOCCS B €KCMEPUMEHTabHIX
TBaPVH, NOYMHaKuM Bxe 3 3—4 [obu 3acTocyBaHHS. LLiamnyHb « TpUXMOMiHY Takox Mae OCTOBIPHUIA BNAMB Ha PICT BOTOCCS B KCIEPUMEHTabHIX
TBapWH, i Takox i3 3—4 fobu npuaHayeHHs. Cuna picTCTUMynioBanbHOro edekTy, 3adikcoBaHa nig Yac 3aCTOCYBaHHS LUAMMYHIO « TPUXMOMIHY,
BipOriiHO NepeBepLUye Aito pechepeHTHoro WwamnyHto «Dovey (Unilever, HimewunHa). PesynstaTi nokasanu BiporigHy onikynocTumyntoBarbHy Ailo
AOCRimKeHNX Npenaparis MiHOKCUAWNY Nif Yac NiKyBaHHS ekcnepuMeHTanbHoiI anonewii Ta iXHii NO3UTUBHUIA BNNMB Ha Bary Ta CTPYKTYpY LwepcTi
nabopaTopHWX TBapWH. EKCnepuMeHTansHo NigTBepmkeHO onikynonpoTEKTUBHY aKTUBHICTb LUMSXOM YMOPSAKYBaHHS Pi3HNX MaHOK MeTaboniamy
[EepMU B eKcriepUMeHTarnbHUX NikapCbkux hopM MiHOKCUAWNY (kpeM 2 % i wamnyHb renenogibHuii). 3acTocyBaHHs kpemy 2 % i3 MiHOKCUAWMIOM
i npenapariB nopiBHsHHS (LwamnyHto «Dovex Ta cnpeto «Mindyn BocHanek») He NpU3BOANTL 40 HOPMani3aLii NoKasHWKIB eHepreTUYHOro 0bMiHy
Jepmu. Brim, cnocTepiranu nosuTUBHMIA BNMB LLAMMYHIO « TPUXITOMIHY, LLO MOB'S3aHO 3 HAsBHICTIO B Cknaji (hapMakoTepaneBTM4HOro 3acoby
POCMMHHO-aHTMOKCUAAHTHOMO KOMMNEKCY Ta MOTEHLiKOBAHHS MOr0 Aii 3 MiHOKCUANMIOM.

BucHogku. [loBegeHa BupaxeHa ornikynonpoTeKTUBHA Ta PICTCTUMYIOBasbHA Aii annikaviiHux M'skux nikapcbkux )opm MiHOKCHauny (Liam-
nyHio 1 % Ha renesii OCHOBI Ta kpemy 2 % Ha emMyrbCiiHOMY HOCIT) B pOLeci Tepanii ekcnepumeHTanbHoi anonewii B 6inux wypis. Bussunu, wo
3HaYyLLy CTaTUCTUYHO 3iCTABHY PICTCTUMYMIOBarbHY Ailo 3i CBOIM NpenapaTtom NOPIBHAHHSA — CPEEM NS 30BHILLHBOrO 3acTocyBaHHs «[Mindya
BocHanek» (Bosnalijek, bocHis i lepLeroBuHa) — YuHUTL Kpem i3 MiHOKCUANIOM 2 % Ans TONIHHOTO BUKOPUCTaHHS. PicTCTMynioBanbHUi edexT,
Lo cnocTepiranu nig 4yac BUKOPUCTAHHS LWaMnyHio « TpUXMOMiH», AOCTOBIPHO NepeBepLUye Takui Bif 3aCTOCYBaHHS pedepeHc-npenapary —
nopiBHsHO 3 wamnyHem «Dove» (Unilever, HimewunHa), Wwo € pechepeHTHM 3acobom. [loBeaeHO HasiBHICTb B 000X ekcnepyMeHTasnbHUX fikap-
CbkuX hopM MiHOKCHAmMNy (kpemy 2 % i LwamnyHio renenogibHoro) donikynonpoTeKTUBHOI Aii LUNSXOM YNopsiAKYBaHHS PidHUX NaHOK MeTaboniamy
aepmu. LLamnyHb « TpuxnomiHy mae GinbLu BUpaxeHuit eChekT BHACTIZOK KOMNO3WLOHYBaHHS B (hapMakoTepaneBTUYHOMY 3acobi MiHokeuauny
3 POCIMHHO-aHTUOKCMAGHTHUMI KOMMIekcamu. 3acTocyBaHHS kpemy 2 % 3 MIHOKCUANNOM | npenapartis NopiBHAHHA (LamnyHio «<Dovey i crpeto
«Mincdbyn BocHanek») BiporigHO He BNAMBAE Ha AOCTIIAKEHI MOKA3HUKM €HEPTreTUYHOrO 0OMIHY AepMu.
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Comparative studies of the specific activity of soft dosage forms minoxidil for trichological practice
V. V. Hladyshev, O. B. Kharaponova, A. D. Diudiun, I. O. Pukhalska, S. A. Hladysheva, A. V. Kurinnyi, H. P. Lysianska

The treatment and prevention of hair loss have been a serious aesthetic problem for the population for a long time due to the widespread occur-
rence of the condition and its undesirable medical and social consequences. The pharmacotherapeutic options for trichological practice are very
limited, and the effectiveness of many of these drugs is small or questionable. The peripheral vasodilator minoxidil is one of the few medicinal
substances that has been proven to stimulate hair growth. However, the number of minoxidil preparations allowed by the Ministry of Health for use
in Ukraine is minimal and mainly represented by rare dosage forms for external use. Considering the above, the employees of the Department of
Medicines Technology at Zaporizhzhia State Medical University have proposed rational formulations and technologies for two new soft dosage
forms of minoxidil — a 2 % cream for external use based on an emulsion, and a shampoo in gel form — based on complex physical-chemical,
pharmaco-technological, rheological, and biopharmaceutical research. These formulations are intended to stabilize hair growth and restore hair
coverage in men and women suffering from androgenic alopecia.

The aim of this research is to study the specific activity of the proposed topical dosage forms of minoxidil.

Materials and methods. Experimental cream with 2 % minoxidil on an emulsion carrier and a gel-like shampoo containing 1 % minoxidil com-
bined with phytoextracts of hops and burdock, as well as corresponding placebo compositions, were used as objects of preclinical studies. The
compositions of the topical minoxidil pharmacotherapeutic agents are scientifically based, ensuring their optimal pharmacotechnological, bio-
pharmaceutical, and consistent consumer properties. The study of the specific activity of soft medicinal forms of minoxidil for external use was
carried out by evaluating their growth-stimulating and follicle-protective activity. “Pilfood Bosnalek” spray for external use (Bosnalijek, Bosnia and
Herzegovina), containing 2 % minoxidil, was used as a reference drug when studying the growth-stimulating effect of 2 % cream for external use
with minoxidil. The reference drug in the study of the similar activity of the gel-like shampoo “Trichlomine” was the shampoo against hair loss
“Dove” (Unilever, Germany).

Results. It has been found that a 2 % minoxidil cream for topical use, when used together with the reference drug “Pilfood Bosnalek” (Bosnalijek,
Bosnia and Herzegovina), has a significant hair growth-stimulating effect, which statistically significantly increases hair growth in experimental
animals from as early as 3-4 days of use. The shampoo “Trichlomine” also has a significant effect on hair growth in experimental animals, with
results observed from 3—4 days of use. Furthermore, the strength of the hair growth-stimulating effect observed from the use of “Trichlomine”
shampoo significantly exceeds that of the reference “Dove” shampoo (Unilever, Germany). These results demonstrate the presence of significant
follicle-stimulating activity in the tested minoxidil preparations for treating experimental alopecia and their positive effects on the weight and struc-
ture of laboratory animal fur. The follicle-protective activity of experimental minoxidil dosage forms (2 % cream and gel-like shampoo) was also
experimentally confirmed, due to the regulation of various metabolic pathways in the dermis. The use of 2 % minoxidil cream and comparison
preparations (“Dove” shampoo and “Pilfood Bosnalek” spray) did not result in the normalization of the investigated indicators of dermal energy
metabolism. However, a positive effect of “Trichlomine” shampoo was found, which is associated with the presence of a plant antioxidant complex
in the pharmacotherapeutic agent and its potentiating effect with minoxidil.

Conclusions. It was found that the application of soft dosage forms of minoxidil (2 % emulsion-based cream and 1 % gel-based shampoo) ex-
hibited pronounced growth-stimulating and follicle-protective activity in the model of experimental alopecia in white rats. At the same time, it was
established that the cream with minoxidil 2 % for external use and the reference spray for external use “Pilfood Bosnalek” (Bosnalijek, Bosnia
and Herzegovina) have a significant statistically comparable growth-stimulating effect. The strength of the growth-stimulating effect recorded from
the use of the “Trichlomine” shampoo significantly exceeded the effect of the reference shampoo “Dove” (Unilever, Germany). It was found that
both experimental medicinal forms of minoxidil (2 % cream and gel-like shampoo) had a follicle-protective effect by normalizing various links of
dermis metabolism. The most pronounced effect in this regard was recorded in the shampoo “Trichlomine”, which contained not only minoxidil
but also plant-antioxidant complexes. Application of 2 % cream with minoxidil, as well as reference drugs (spray “Pilfood Bosnalek” and shampoo
“Dove”), did not have a reliable effect on the indicators of energy exchange of the dermis studied.

Key words: alopecia, minoxidil, mild application drugs, growth-stimulating, follicle-protective effect.
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[poGmnema nikyBaHHS Ta Mpo(iIaKTHKK ajorenii — 3aXBo-
PIOBaHHS, ITOB’3aHOTO 3 BUIaJAHHSAM BOJIOCCS Ha T'OJIOBI, —
cepito3na mpobiieMa cydacHoi qepmarosiorii. Lle mos’si3aHo 3
ICTOTHOIO TIOIIMPEHICTIO TIATOJOT 11, HU3bKOIO €(hEKTUBHICTIO
TEpAINeBTHYHNX 3aXO/iB, YACTHM 1 PAIITOBAM BUHUKHEHHSIM
PEIWIMBIB, IO 3yMOBITIOIOTH ICKOM(OPTHI YMOBH IS YKUTTS
namienTa. OCKIIBKM €TIONOris ajJomemii 10Cl OCTaTOYHO HE
BCTAHOBJICHA, TO U il JIIKyBaHHS! BAKOPHCTOBYIOTH 3/1€011b-
LIOTO Tpernapary najiaTuBHOI (hapMakoTepallii: KOpTUKOCTe-
poimu, iMyHOCyTIpecaHTH, KpeMHIHOpPTaHi4HI MpenapaTH,
TIperapary MUHKY, perapaTi Ha OCHOBI TOJPa3HIOBATIBHIX
pedouH [1,2]. Tinbku ofHa TpyTia peTnaparis, a came Imepu-
(hepuyHi Ba30IUIATATOPH, € IMATOTCHETHYHUMHE 3ac00aMHu,

HaWOLTbII eheKTUBHUHN (32 JaHUMH YHCICHHUX KIIHIYHUX
JIOCTII/PKEHb, — €/IMHUI ) CepeJt HUX, 110 CIIPHSIE BITHOBIICHHIO
pocty Bosoccst, — Minokcuawi [3,4]. Apcenai (apmakorepa-
MIEBTHYHUX 3aC001B st IPOQIIaAKTHKHI Ta TEParTii aTorerii Ha
OCHOBI MiHOKCHIFLTY, III0 BHKOPHCTOBYIOTh y CYJacHil BITIM3-
HSHIH MEIUIINHI, TyKe MaIri, T PifKi TiKapchKi GopMu Tt
30BHILIHBOTO 3aCTOCYBaHHSI IMITOPTHOTO ITOXO/DKEHH [5,6].

OTxe, aKTyaJIbHUM 1 CBOEYACHHUM JUTS BITYM3HSIHOT (hap-
MaleBTHYHOT HayKH € PO3pOOJICHHS M SKHX JIIKapChKUX
(hopM MIHOKCHIMITY JJIsl 30BHILIHBOTO 3aCTOCYBaHHS, 110
MAaroTh BHIIY €(eKTUBHICTH BHACIIIOK MpOJOHTaMii edek-
Ty Ta JAFOTh 3MOT'Y KOMIICHCYBaTH Ie(IlUT e(eKTUBHUX i
HELIKIJUIMBUX TPUXOJIOTIYHHX IpeTaparis.
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CriBpoOiTHHKN Kadenpr TeXHOIOTI] JiKiB 3amopi3bKoro
JICP>KaBHOTO MEIMYHOTO YHIBEPCHUTETY HA TMiJICTAaBI KOMII-
JIEKCHHX (i3MKO-XIMIYHIX, (hapMaKOTEXHOIOTIYHHX, Oiodap-
MAIICBTHYHUX 1 PEOJIOTIYHUX JOCHIPKCHb 3alpONIOHYBAIN
pamioHaNbHI CKJIAN Ta TEXHOJIOTI] BUTOTOBJICHHS M’ SIKHX
(hapMakoTepareBTHYHUX 3aC00IB 3 MIHOKCUAMUIOM — KpeMy
2 % 711 30BHINIHBOTO 3aCTOCYBAaHHS HA eMYJIbCIHHIN OCHOBI
Ta MIAMITYHIO TeJICTIONIOHOTO JIsl CTa0LIi3aIlii IIpoIecy pocTy
BOJIOCCS, BiTHOBJIICHHS BOJIOCSIHOTO ITOKPHBY B YOJIOBIKIB 1
JKIHOK, SIKI XBOP1 Ha aHIPOTeHHY ayonelfiro [7—10].

MeTta po6otu

HocnimxenHs crenudiyHol akTHBHOCTI 3allpOIIOHOBaHUX
TOIIYHUX JIIKAPCHKUX (POPM MiHOKCHIFLITY.

Matepianu i meToaun gocnigxeHHs

SIx 00’€KT MOKITIHIYHUX AOCIHIIKCHb BUKOPUCTAIN EKCIIe-
PUMEHTAJIBLHUI KpeM i3 MiHOKcuawioM 2 % Ha eMyJbCiii-
HOMY HOCIi Ta MIaMITyHb relenofioHn, mo mictuts 1 %
MIHOKCHJIWITY B TIO€AHAHHI 3 (piTOEKCTpaKTaMy XMEJIo Ta
JIOTyXa, a TaKOX BiAMOBimHI ckiaau-miane6o. Cxiaaan
TOMIYHKUX (hapMaKoTepaneBTHYHUX 3aCO0iB MIHOKCHUAMITY
HAyKOBO OOTPYHTOBaHI Ta 3a0€3MeYyrOTh IXHi ONTHMAbHI
(apmakoTexHooriuHi, 6iohapMaleBTH4HI, KOHCHCTEHTHI
Ta CITOXKHBYi BIACTUBOCTI.

CrnenndivyHy aKTHBHICTH JIIKAPCHKUX M’SIKHX 3acO0iB
MIHOKCHIVUTY OI[IHIJIH, TOCTITUBINH PiBHI IXHBOI (OIIKY-
JIOIPOTEKTUBHOI Ta PICTCTUMYJIIOBAIBHOT Aii.

Poznaan BOmoCSHOTO poCTy MOAENIOBAIIM IIISIXOM IIEpO-
PpaJIbHOTO BBEJCHHS OOPHOI KUCIOTH (5 MI/KT) IpoTsarom 14
7110, Has1aui B 1a0OPaTOPHKX TBAPHH ITOBHICTIO TOJIFIIN IIKIPY
Ha TUISHIT CITUHE po3MipoM 3 X 7 cM. Sk mpemapartu mopis-
HSIHHS BUKOPUCTAJIY CIIPEH J1s 30BHILIHBOT'O 3aCTOCYBaHHS
«[lingyn bocranex» («Bosnalijek», bochis i ' epuerosnna),
110 MICTHUTB 2 % MIHOKCH/IMITY, i aHTHAJIOTCI[ITHIH [ITaMITyHb
«Dove» («Unilever», HiMmeuunHa) BimoBigHO.

VY koxHil gocnianHii rpyni Oyno 10 TBapuH. Jlikapcbki
(hopMu MIHOKCHAWITY Ta IIpeTiapaTy IOPIBHIHHS HAHOCHITH Ha
TIOTIePETHBO TTOTOJIEH] AUITHKN CIMHM JIA00OPaTOpHUX TBAPUH
ynpoznosx 14 ni6. [ammyHsMu DifSTHKH MIKipu 00poomsm
npotsaroM 15-20 XB, OTIM 3MHUBAJIH BOJOIO MUTHOO. 3Tiii-
CHIOBAJIM IOACHHUN MOHITOPHHT pocTy Boioccs. Yepes 15
IO Bimpociie BOJIOCCS BUAAISIIM 3a JOIIOMOTOI HOXHIIB 1
OpHTBH, 3BaYKYBaIIH, MIKPOCKOIIIYHO JTOCIIIKYBaJIH IS BU-
3Ha4YEHHs1 KUIBKOCTI IMCTPO]IYHOrO Bo0OCCs (32 HasBHICTIO
B IIEPCTHHOK 3arOCTPEHOTO KiHIHKA).

[Ticns BUBEAEHHS TBApUH 3 EKCIIEPUMEHTY I1iJ] HeMOyTa-
JIOBUM Hapko3oM (40 Mr/kr) nepmy Opanm it 610XiMITHIX
nocimkens. [i roMorenisyBajiu 3a J0MOMOIO0 CKIISIHOTO
roMoreHizaropa B 40-kpartHiii KiTbKocTi i30ToHIYHOTO 0,15 M
PO34MHY Kallito XJopuay 3a temmeparypu +4 °C. MiToxoH-
JpianbHy QpaKIifo TKAHWH BUALISIIN Ha peprKepaTopHiil
neatpudysi Sigma 3-30k (Himeuunna) mudepeHiiaabHuM
neHTpudyryBaHHsaM. Benmvki KitiTHHHI (hparMeHTH MiTOXOH-
npianpHOI ppakiii Bumamsum nearpudyrysanssM mpu 1000 g
MIPOTATOM 7 XB 13 HACTYITUM HOBTOPHHUM LIEHTPU(YTYBAHHIM

cynepraranTy rpu 17 000 g ynpomosx 20 xB. LlenTpudyrar,
1110 oepyKaiiy, 31iBay Ta 30epiranu npu -80 °C. Pecycrien-
IyBaHHS MITOXOHIpil, IO CEAUMEHTYBANH, 3AIHCHIIN B
OnuagoMy cupoBaTkoBoMy asibOyMmiHi (0,5 Mr/mit), MOBTOPHO
ocampxysam ipu 17 000 g mpotsrom 10 xB. Cycriensis, mo
orpumaiy, mictia 40—60 mr Ginka/mi, ii 30epiraiu B 3amo-
poxxeHoMy ctaHi ripu -80 °C. J[ns HacTymHOTO BU3HAYCHHS
npu -80 °C koHUEHTpallilo OiJIKa B CyCIeH3i] JOBOAWIH JI0
0,5-1,0 mr/mn, BukopuctoByroun 0,6 M po3uuHy XIOPHOT
KHCJIOTH 3 HACTYNHOIO Heirpainizauieto 5,0 M pozuuny
KaJiro KapOoHaTy.

[HTEHCHBHICTh OKCHUIATHBHOIO CTPECY OIIIHIOBAJIHM ITiC-
JIs 3aCTOCYBaHHS €KCHEPUMEHTAIBHUX JIIKApChKUX (PopM
MIHOKCHIMITY Ta pe(epeHTHHX IpernapariB, BU3HAYAIOYH
MapKepH OKHCITIOBAIBbHOT Monudikamnii O6iika — anpaeriade-
HinriapazoniB (API) i kapOokcudeninriapazonis (KOI),
110 € II0YaTKOBUMU Ta KIHIIEBUMH IPOIYKTaMH [IbOTO HPO-
1ecy. BusHaueHHsT BMiCTy BiJIbHMX TIOJIIB Ta aKTUBHOCTI
mrytarionnepokcuaasu (I'TIP) mamo 3mory ouiHuTH craH
AHTHOKCHIAHTHOI ccTeMHU. PIBEHb aKTUBHOCTI CyKIIMHATE-
rigporenasu (C/I'), manary, nipysary i aneHo3uHTpHpOC-
¢ary (AT®D), mo € HAMOUTBIT 3HATYIIINMH IHTEpMEIiaTaMHu,
BU3HAYaJIH /IS OLIHIOBAaHHS CTaHY BYIJICBOJJHO-CHEPIeTHY-
HOTO OOMIHY.

Pesynkratn

JlaHi po BIUTUB TOCITIKEHUX JIKAPCHKUX (POPM 13 MiHOKCH-
JIMJIOM Ha 3pOCTaHHS ILEepCTi B TBAPHH 3 eKCIIEPUMEHTAIb-
HOIO aJIOTIEITIEr0 HaBeIeHO B mabnuysx 1, 2.

YMHHHUKY MOYKITMBOT (DOTIKYIIONPOTEKTHBHOI /il B €KCIIepH-
MEHTAIBHIX (papMaKOTePAIIeBTHIHHIX 3aC001B MIHOKCHIHITY
JUTSL TOTIIYHOTO BUKOPHUCTAHHS HABEJCHO B mabnuysix 3, 4.

Ioka3HMKH aKTHBHOCTI IPOTETHCHHTE3Y 32 Koe(]illieHTOM
6110k / amiHOKHMCIOTH, puboHyKneinoBoi kucioru (PHK),
MITOXOH/IPiaTbHOTO Ta IITOILIA3MATHYHOTO OiKa, BUTEHIX
aMIHOKHCJIOT HaBEIEHO B mabauysx 5—7.

OO6roBopeHHs

BusiBniM 3HauHy piCTCTUMYIIOBANBHY IO KpEMY 3 Mi-
HOKCHAMIIOM 2 % ISl 30BHIIIHBOTO 3aCTOCYBaHHS Ta CIIPEI0
JUTsl 30BHIIHBOTO 3actocyBaHHs «llingyn BocHamex»
(Bosnalijek, Bocwist i I'eprieroBuna); mounHaroun 3 3—4 1o0u
3aCTOCYBaHHS, BOHH ICTOTHO HOJIMIIYIOTH PICT LIEPCTi B
eKCIIEPHUMEHTAIBHIX TBAPUH.

ExcriepuMeHTallbHI 3aC00M MIHOKCHAWITY Ta MperaparH
MOPIBHSAHHS CIIPUSIOTH JOCTOBIPHOMY TIOKPAILEHHIO POCTY
W CTPYKTYpH HOMIKOMKEHOI IIEepCTi, 30KpeMa OCTHUCTOTO
BOJIOCCS OUTHX ITypiB, 0cOONMBO Ha 6—8 100y eKCIIepUMeH-
Ty. [lounnaroun 3 15 excnepumeHTanbHOI 70OHM, 0O0HIBA
JOCITI/DKEH] 3ac00M MaHI()ECTYFOTh ONTAMI3AIF0 OCHOBHUX
IHTerpaJIbHHUX TIOKA3HHKIB 1epCTi (301IbIICHHS MacH Jetti-
JHOBAHOI MIEPCTi 3 TOCTITHOT NUISHKH IIKiPY Ta 3HIKCHHS
KIIBKOCTI OCTHCTOT TUCTPOMIYHOT MIEPCTi 3 3ar0CTPEHUMH
KIHIISIMA).

BiporigHoMy BIIMBY Ha PICT MIEPCTi B EKCIIEPUMEHTAb-
HUX TBAapHH, MOYMHAIOYH BXe 3 3—4 100M NpHU3HAYECHHS,
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Tabnuusa 1. Pesynsrati Bnnusy kpemy 3 MiHokcuannom 2 % i cnpeto 3
miHokeuaunom 2 % «[Mindyan bocHanek» (BocHis i MepuerosuHa) Ha picT
LepcTi (MM) B eKCriepuMeHTanbHIX TBapuH

[ob6a | KoHtponb Kpem 2 % 3 Cnpe# 2 %
MiHOKCMANIIOM «Mindyn
BocHanek»
1 — - —
2 - _ -
3 - 1,40 £ 0,07* 1,40 £0,08*
4 1,00 £ 0,05 2,30+ 0,11* 2,20+0,12*
5 1,30 £ 0,08 3,80+0,15* 3,20+£0,11*
6 2,00 0,07 4,80 + 0,20* 4,70 + 0,40*
7 2,30+ 0,08 6,20 + 0,08* 6,40 +0,07*
8 3,00+0,15 7,20 +£0,02* 7,40 + 0,05*
9 4,00 £ 0,07 7,50 £ 0,02* 7,50 + 0,02*
10 5,20 + 0,08 8,20 + 0,04* 8,00+ 0,01*
11 540+0,15 8,80 + 0,08* 8,80 + 0,05*
12 6,00+ 0,20 9,30+ 0,07* 9,70 + 0,05*
13 6,00+ 0,20 9,80 + 0,06* 9,80 + 0,05*
14 6,30+0,15 10,20 + 0,07* 10,30 + 0,05*

*: p < 0,05 LLoA0 NOKa3HMKIB KOHTPOMBHOI rPyMNU.

Tabnuuga 2. PeaynstaTv BNAKUBY WaMMYHIO « TPUXIIOMIHY i LLAMMYHIO
«Dove» (Unilever, Hime4unHa) Ha picT wepcTi (MM) B ekcnepyMeHTansHuX

TBApUH

Hoba | KoHTponb LamnyHb LllamnyHb «Dove»
«TpUXNOMiH»
1 - - -

2 - - -

3 - 1,00 £ 0,01* -

4 1,00+ 0,05 2,10+ 0,01* 1,00+ 0,02
5 1,30+ 0,08 3,10 £ 0,004 1,70+ 0,01
6 2,00 £0,07 4,50 +0,02* 2,10+0,03
7 2,30 +£0,08 6,10 £ 0,02* 2,40£0,01
8 3,00+0,15 6,80 £ 0,02* 3,20+ 0,05
9 4,00+0,07 7,20 +£0,02* 4,50 £ 0,02
10 5,20+ 0,08 7,90 £ 0,02 5,60 + 0,02
1 540+0,15 8,80 + 0,02* 5,80+0,03
12 6,00 £0,20 9,30 £0,01* 6,10 £ 0,007
13 6,00 £0,20 9,70 £ 0,02* 6,40 £ 0,05
14 6,30+0,15 9,80 +0,02* 7,80+ 0,005

*: p < 0,05 wwono nokasHukiB KOHTPonbHOI rpynu; 1: p < 0,05 wopo
MOKa3HWKIB rpynu TBApUH, SKi OTPUMYyBanu pedpepeHTHUiA npenapar.

TaKOX CHpPHSE 3aCTOCYBaHHS MaMIyHIO «TpuxioMiny.
3adikcoBaHa CHIa PiCTCTUMY.TIOBAIBGHOT i1 BHACIIIOK 3aCTO-
CyBaHHS IaMIyHI0 « TpUXJIOMiH» T0CTOBIPHO NIEpeBepIye
TaKy Micis BUKOpHCTaHHS pedepenc-mammnyHio «Dove»
(Unilever, Himeuunna).

Hageneni pe3yasTaTi HiITBEPHKYIOTE BipOTiAHY (QOITIKy-
JIOCTAMYJTIOBAJIBHY JIiFO B JOCTI/PKEHHUX 3aC001B MIHOKCHIMITY
ITiT 9ac Teparii eKkCeprMEHTaIBHOI aJIOTIelii, [0 TIO3UTHBHO
BIUIMBAE Ha MacCy Ta CTPYKTYpY IIEPCTi JabopaTopHHUX TBa-
puH. Lei MexaHi3M Aii mpenapaTiB MiHOKCHIFLITY ITOB’ SI3aHUIA
31 30UIBLICHHSM MPOLYKITIT MOHOOKCH/TY a30TY, CTUMYJISLIIEF0
TIepexoy BONOCSHUX (OMiKy y (ha3y pocTy (aHareH) i3 paszu
CIIOKOIO (TEJIOTeH), Ba30AMIIATALIIEI0, ONITUMI3AIIEI0 TPOhIKK
BOJIOCSTHUX IUOYIHH 1 MiKponmpKysii B mkipi. [TokaszaHo,
o maMnyHp « TpHUXJIOMiHY» Mae HalOLIbII BUPAXKEHY JIFO
B IIbOMY acCIIeKTi; II¢ 3yMOBJIICHO HAsSBHICTIO B HOTO CKIIai
KOMITO3UIIi MiIHOKCH/IUITY Ta POCIMHHO-aHTHOKCHIAHTHOTO
KOMILIIEKCY.

Pesynbraté TOCHIKEHHS IOBOMISATH HAsSBHICTH B 000X
(hapMakoTeparneBTHYHNX 3ac00iB MIHOKCHAWIY (IIaMITyHb
renenofiOnuit i kpem 2 %) QoniKynonpoTeKTuBHOI Ail
LIUISIXOM HOpMaltizalii pi3HHUX JIaHOK JepMaJIbHOTO MeTa-
6omizmy. Tak, MOCTIHKEHHS €HEPTETUYHOTO AESPMAIEHOTO
MeTabo:1i3My JIabOpaTOPHUX TBAPHH 3 EKCIIEPUMEHTAILHOIO
AIIOTIEII€I0 CBIMYaTh PO HAWOIBII 3HAYYIII 3MiHU B TPYIIi,
JIe 3aCTOCOBYBay maMityHb « Tpuxiiomin». BHaciigok oro
3aCTOCYBaHHS MPOTATOM 14 11i6 criocTepirany miIBUIICHHS
piBast AT®, iHTepMeIiaTiB acpoOHOT0 OKHCICHHSI (TTipyBaTy
11, 0COOITMBO, MaJIaTy), a TAKOXK KITFOYOBOTO (DepMEHTY EHEp-
retuuHoro oominy — CJII.

3actocyBaHHS KpeMy 2 % 3 MIHOKCHIHIIOM, a TAKOX Ipe-
napartiB nopiHsHHS (maMnyHto «Dovey 1 ciipero «Ilingyn
BocHanex») nOCTOBipHO HE BIUIMHYIO Ha MOCHTIDKEHI IMO-
Ka3HHUKH JePMATbHOTO CHEPIETUIHOTO 00OMiHYy. 3adhikcyBaiu
TTO3UTUBHUH BIUTUB MAMITYHIO « TPHXIIOMIHY Ha IepMaTbHHH
EHEePreTHYHUI MeTab01i3M, 3yMOBJICHHHN, O4EBUIHO, KOMIIO-
3UI[IHHOIO TOTEHIIFOIOYOIO TI€I0 POCIMHHO-aHTHOKCHAAHT-
HOTO KOMILIEKCY Ta MIHOKCHMTY. BBaXkaeMo, 110 HIIIXOM
MABUIIEHHS cuHTe3y okcuny a3oty (NO) y MITOXOHAPISX
MIHOKCHJIJT CTUMYITIOE aKTUBHICTh KJIIOYOBUX (hepMEHTIB
LIMTO30JIbHO-MITOXOHApiaIbHUX IIYHTIB e€Heprii, a poc-
JIMHHO-aHTHOKCHIAHTHUHM KOMIUIEKC 3aXMILNAE IIITICHICTD
MeMOpaH MITOXOHIPIA IEepMHU BiJ] MOMIKOPKYBAIBHOL il
BUTBHUX PaIUKAIIB.

VY pe3ynbrari TOCHiIKEHHsT aKTHBHOCTI OKCHJIaTHBHOTO
CTpecCy Ta JepMabHOI aHTHOKCHAAHTHOI CHCTEMH ITiATBEp-
JOKEHO BIJINOBIJIHY aKTUBHICTH TeJICOAIOHOr0O MIAMITYHIO
«Tpuxmominy. BusBunu 3HadHEe 3HWKEHHS PIBHSA 1HTEH-
CHBHOCTI OKHCITIOBaIbHOI Moauikallii Oika Jepmu, mi-
BHUIIICHHS BMICTY BiJJHOBJICHHX TIiOJNIB 1 TIOB’3aHOI 3 HIMH
AKTUBHOCTI [Ty TaTiIOHIEPOKCHIA3H, 110 € TIO3aIEKHUM aH-
THOKCHIAHTHAM (hepMEeHTOM. Br3Ha9MITN TOMipHE 3HIDKEHHS
MapKepa oOKCHIaTUBHOTO cTpecy ADI" Ha T/ BUKOpUCTaHHS
eKCHEPUMEHTAIBHOTO Kpemy 2 % 3 MIHOKCHIHMIOM 1 Horo
npenapara nopiBHsHHS — cipeto 2 % «[lindyn bocHanex»
(«Bosnalijek», BocHis i I'eprieroBuna). O0uaBa 1ociiHKeH1
npernapary He BIUIMBAJIM Ha MOKa3HUKH aHTUOKCHIAHTHOT
CHCTEMH.

ExcriepuMeHTalbHO JI0BEJICHO BipOTiHHUI BIUIUB TIpe-
TrapariB MiHOKCHIMITy Ha OinkoBuH cuHTe3. Criocrepiranu
3HAYHE [MOCUJICHHS aHAOOMIYHMX MPOIIECIB HA TIi IHTEHCH-
¢ixamii mporefHCHHTE3Y B IIKIpi #, 116 0COOIMBO BasKIIMBO,
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Tabnuusa 3. Pesynbrati Bnnusy kpemy 3 MiHokeuannom 2 % i cnpes 3 miHokenaunom 2 % «[Mindya bocHanek» (BocHisi i MepueroBuHa) Ha sKicTb i
CTPYKTYpY BOfoccs

Bara wepcTi 3 AeninboBaHoi AiNsHKX, Mr 523,0+21,2 3778+ 15,6 4344 +12,3* 440,2 + 15,1*

BigcoTok ocTucToro ancTpodivyHoro 10,0£0,1 412+28 22,3+ 1,5* 271 £1,7*
BOJIOCCS 3 AENinboBaHOI AinsHkK, %

*: p < 0,05 LWoA0 NOKa3HMKIB KOHTPOMBHOI rpynu.

Tabnunusa 4. Pesynbrat BNnvBY LaMnyHi0 « Tpuxnominy» i wamnyHio «Dovex (Unilever, HimewdnHa) Ha skicTb | cTpyKTypy BOnoces

Moka3HuK, oAMHULI BUMIpHOBaHHS 3n0poBi TBapuHK LlamnyHb «TPUXMOMiH»

Bara wepcTi 3 AeninboBaHoi AiNsHKX, Mr 523,0+21,2 3778+ 15,6 487,2 +22,1* 381,3+18,2

BigcoTok ocTucToro ancTpodivyHoro 10,0£0,1 412+28 15,3 +1,0% 32,2+2,1*
BOJIOCCS 3 AENiNbOBaHOI AiNsHKN, Y%

*: p < 0,05 wono nokasHukiB KOHTPONbHOI rpyny; 1: p < 0,05 LLoA0 NOKa3HWKIB rpynv TBApWH, sk OTPUMYBanM pechepeHTHUIA Npenapar.

Tabnuus 5. PeaynstaTy BNnMBY M'sikux hapMakoTepaneBTUYHIUX 3aco6iB i3 MIHOKCUAMMOM i pedhepeHTHUX npenapariB Ha NOKa3HWKM AepManbHOro
€HepreTU4YHOro 06MiHy

[pyna TBapuH Mipysar, CAar, Manar, ATO,
MKMONb/I TKAHUHU HMONb/Mr/XB MKMONb/T TKAHUHU MKMONb/I TKAHUHU

310pOBi TBApPUHM 0,51+0,01 22,10+ 1,10 0,31+0,01 2,71 +£0,09
KoHTporb 0,42 0,02 12,10 0,77 0,24 £ 0,01 1,90+ 0,11
Kpem 2 % 3 MiHOKCUAMNOM 0,44 £ 0,02 16,10 £ 0,62 0,26 £ 0,03 2,00+£0,12
Cnpeit 2 % «[indyn BocHanek» (Bil) 0,43 0,04 15,20 £ 0,71 0,26 0,05 2,02+0,14
LamnyHb « TpUXMnoMiH» 0,48+ 0,03 23,10 + 0,20* 0,30 + 0,02*1 2,33+ 0,11*
LWamnyHb «Dove» (Unilever, Himewunna) | 0,41 + 0,05 13,00 £ 0,81 0,22 + 0,03 1,93+0,12

*: p < 0,05 Lwoa0 nokasHuMkiB KOHTPONbLHOI rpynu; 1: p < 0,05 LLOAO NOKa3HWKIB rpyn TBAPWH, SIki OTPUMYBanM pedepeHTHUIN Npenapar.

Tabnuus 6. PesynstaTi BNAMBY eKCepuMEHTanbHUX (hapmakoTepaneBTUiHIX 3aco6iB MiHOKCUAWNY AMs TONIYHOMO BUKOPUCTaHHS Ta Npenapartis
NOPIBHSIHHS HA NOKA3HWKK MapKepiB OKMCToBanbHOI MogudikaLii Ginka Ta cTaH fepmarnbHOi aHTUOKCUAAHTHOI CUCTEMU

Tpynu TBapuH SH-rpynu, Mmkmons/r 6inky | [TIP, Mkmonb/Mr/xB A®T, ym. oa./r Ginka K®T, ym. op./r Ginka

310pOBi TBApPUHM 242+19 64,3+4,7 55104 2,3+0,1
KoHTpornb 12,3+ 1,1 442122 9,3+0,3 47+0,2
Kpem 2 % i3 miHokcuaunom 16,6 + 1,2* 472+34 8,1+04* 41+0,3
Cnpeit 2 % «[indyn BocHaneky, Bl 145+ 1,1 46,4+42 8,2+0,3* 4105
LamnyHb « TpUXMnoMiH» 18,2+ 1,7* 51,3 + 3,1* 7,1+0,3" 3,2+0,1"
LWamnyHb «Dove» (Unilever, HimewunHa) 12,8+1,4 448+27 91+0,7 42104

*: p < 0,05 wwoa0 nokasHuMkiB KOHTPOMNbHOI rpynu; 1: p < 0,05 LLoA0 NOKa3HWKIB rpynu TBAPWH, Siki OTPUMYBanM ped)epeHTHUI Npenapar.

Tabnuus 7. PesynsTaTyt BIMBY eKCiepyuMeHTanbHUX apMakoTepaneBTMYHIX 3ac0BiB MIHOKCUAMMY 1S TONIYHOTO BUKOPUCTAHHS Ta Npenapartis
MOPIBHSAHHSA HA NOKa3HUKW [epMarnbHOTO NPOTETHCUHTE3Y

[pynu TBapuH Liutonnasma- MitoxongpiansHuit | PHK, mrir AmiHoKMCnOTH Koed. 6inok /
TUYHUI BiNoK, mr/r | Ginok, mr/r BinbHi, MKr/r CevyoBUHa

3A0poBi TBAPUHY 128,10+ 1,88 16,80+ 1,20 2,88+ 0,01 211+0,11 33,6
KoHTponb 110,20 + 8,30 10,40+ 1,10 2,00+ 0,01 2,89+0,17 26,9
Kpem 2 % 3 miHokcuau-nom 120,20 £ 7,70* 14,70 £ 1,20* 2,67 £0,02* 2,00 £0,13* 34,7
Cnipeii 2 % «MMindya BocHaneky, Bl 118,70 + 8,10* 13,90 + 1,00* 2,61+0,01* 2,09+0,31* 33,9
LWamnyHb « TpuxnomiH» 125,70 + 8,50* 14,90 = 1,00* 2,89+0,01* 2,01+£0,11* 35,8
LWamnyHb «Dove» (Unilever, HimewunHa) 114,10 £ 10,40 10,80 £ 1,80 2,08 £ 0,02 2,92+0,17 27,2

*: p < 0,05 wwono nokasHukiB KOHTPONbLHOI rpynu; 1: p < 0,05 LA NOKa3HWKIB rpynv TBApWH, Siki OTPMMYBanM pechepeHTHUI Npenapar.
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y ¢omikymnax. L1i mpomecu cynpoBOmKyBaIHCs 3SMEHIIIEHHIM
PIBHS BUTBHUX aMiHOKHCIIOT (10 3aJTy4aroThCs 0 CHHTE3Y
Oii1Ka), 30LTBIIeHASIM KoeillieHTa OLTOK / CEYOBHHA, 2 TAKOXK
[UTOIIA3MATHYHOTO Ta MITOXOH/IPIALHOTO OLIKA.

OnrTumizanito NpoueciB TPaHCIAIN 1 TPAHCKPUNLIN Y
(doiKyaax BiJg BUKOPUCTAHHSI MIHOKCHIWJIY IIATBEPIKYE
360inbmenns Bmicty PHK, mo 3ymoBieHe GesnocepenHim
BIUTUBOM aKTHUBHOTO (papMaleBTUYHOTO IHTpEIi€HTa Ha
ii cunTes. Kpim toro, miHokcuaun 3amyckae NO-3anexHi
MEXaHI3MH eKCIIpecii cCOMaTOTPOITHOTO TOPMOHa Ta 4Yepes
€KCIPECiI0 YNHHUKA POCTY SHAOTEIIIO0 Cy/IMH IHTEeHCU(IKy€E
nporiec OUTKoBOro cuHTe3y. CamMe eHeproTpoITHUMH Ta aH-
THOKCHIAHTHUMH BIACTUBOCTAMH MIAMIYHIO « TpUXIIOMiE»
MO)KHa TIOSICHUTH HOTO OBy MPOTETHCHHTETUYHY aKTHB-
HICTb TOPIBHAHO 3 IHIIUMH TIpeTiapaTaMu.

BucHoBku

1. loBeneHo BupaxeHy (ONIKYyJIOIPOTEKTUBHY Ta PicT-
CTUMYINIOBAJIbHY /i1 arluliKaliHHAX M’SIKUX JIIKAPChKUX
¢dopm MiHOKcHany (mamiyHio 1 % Ha reneBiii 0CHOBI
Ta KpeMy 2 % Ha eMyJbciiiHOMYy HOcil) B Tporieci Tepartii
EKCIIEpUMEHTAIIFHOT aJIoTTelii B O1THX 1IypiB. BusBuny, 1o
3HAYYIIly CTATUCTHYHO 31CTaBHY PiCTCTUMYITIOBAJIBHY JIit0 31
CBOIM MpernaparoM IMOPIiBHSIHHS — CIIPEEM ISl 30BHIIIHBOTO
3acrocyBanHs «Ilinpyn bocranex» (Bosnalijek, BocHis i
I'epueroBrHa) — YMHUTH KPeM 13 MIHOKCHUAWIOM 2 % st
TOIIYHOTO BUKOPUCTAHHSA. PicTCTUMYIIOBAIBHHI edeKT,
SIKHE CIIOCTEpIiragy BHACTIIOK BUKOPUCTAHHS IIAMITYHIO
«TpuxmoMin», TOCTOBIPHO TEpeBEpIIyBaB Takuil Bix 3a-
cTOCyBaHHA pedepeHc-npenapary — maMmnyHio «Dovey
(Unilever, Himeuunna).

2. BcTaHOBWIIM CTaTHCTUYHO 3HAYYIly IepeBary IIaM-
nyHI0 «TpUXJIOMiH» 32 CHIIOI0 PiCTCTUMYJIIOBAIBHOT il
mopiBHAHO 3 mamnyHeM «Dove» (Unilever, Himeuunna),
10 € pedepeHTHIM 3aco0oM. J[oBeeHO HAsIBHICTH B 000X
eKCIIePUMEHTATFHHX JTIKAPCHKUX POPM MIHOKCHIIITY (KpeMy
2 % 1 IIaMITy HIO reNernoaioHoro) (omiKyIonpOTeKTUBHOT il
LIJIIXOM YTIOPSAKYBaHHS PI3HUX JIAHOK METa0O0Ii3My IepMHU.
[Mammyns «Tpuxiaomin» MaB OUTHII BHpaXKCHUH €PeKT
BHACITIZIOK KOMITO3HULIIOHYBaHHS B (hapMaKoTepareBTHIHO-
My 3ac00i MIHOKCHIMITY 3 POCIUHHO-aHTHOKCHIAHTHUMH
KOMIUTEKCaMH. 3aCTOCYBaHHs KpeMy 2 % 3 MIHOKCHJIUIIOM
1 mpenapariB nopiBHsAHHA (mammyHio «Dove» 1 cipero
«[lindyn bocHaek») BipOriIHO HE BIUTUBAJIO Ha TOKA3HHUKH
€HEPreTUYHOro OOMiHY JIepMH.

[lepcnexTiBI M0AJBIINX 0C/T1IKeHb TOJSITAI0Th Y TPOJIOB-
JKCHHI JIOKJIIHIYHHUX JOCITIPKCHB JBOX HOBUX M’ SIKHX JTiKap-
CBKUX (hOpM MIHOKCHIFLUTY IUJISl 30BHIIIIHBOTO 3aCTOCYBaHHS:
KpeMy Ha eMYJIbCiiHIi OCHOBI Ta [IAMITYHIO TeIeNoAiOHOTO
— JUIS TPUXOJIOTIYHOT TPAKTHKH.
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AHani3 akTuBHoOCTI c-kit iMyHONO3UTMBHUX anba-KniTMH
NigLWNyHKOBOI 3aN03M1 NPU €K30reHHUX BninBax
Ta eHAoreHHo cchopMoBaHin naTtonorii

*

T. B. IBaHeHkoO

3anopisbkuii AepKaBHUA MeaNYHUIA yHIBepcuTeT, YkpaiHa

A — KOHLenNuis Ta au3aiH gocnimkenHst; B — 36ip ganmx; C — aHani3 Ta iHTepnpeTauis aanux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTaTtouHe 3aTBepmIKEHHS CTaTTi

€ Hu3ka akTopiB, L0 3MIHIOKTL MOMYNALiI0 eHOOKPUHOLIMTIB i IXHIO CEKPETOPHY aKTUBHICTb 3aN€XHO Bif Pi3HUX YMOB Ta eKCriepuMeH-
TanbHO cpopmoBaHMX naTonorin. Tak, nepepuByacTa rinokCUYHa rinoKcis, ekcnepumeHTarnsHo cchopMoBaHa NaTonoris — LyKpoBsui aiaber,
reHeTMYHO cchopMOoBaHa NaTonoria — apTepianbHa rinepTeHsia MalTb NPSMUIA BAINMB HA €HAOKPUHOLIMTY NiALNYHKOBOI 3a5103 3i CBOIM
naToisioNnoriYHNM MexaHi3MOM. Y LIbOMY KOHTEKCTi L{iKaBMM € aHani3 CTaHy NporeHiTopHOro NoTeHuiany anbga-knitvH 3anexHo Big yMoB
XUTTEOIANBHOCTI OpraHi3aMy, BNNMBIB i NATONOrYHUX CTaHIB, L0 B HbOMY BUHUKAKOTb.

MeTa po6oTH — BU3HAYeHHs1 aKTUBHOCTI nponichepaTmBHoro caktopa c-kit B anbga-kniTnHax npu ek3oreHHMx aktopax: nepepuB4acTin
riNOKCUYHIN TiNOKCIi, a TakoX eHAoreHHO chopMOBaHil NaToNorii — apTepianbHin rinepTeHsii Ta LykpoBomy fiabeTi.

Marepianu Ta metoau. [locnimkeHHs 34inCHUNM Ha NigWnyHKoBiN 3ano3i wypis niHii SHR ta Wistar. [miokaroH i c-kit B ocTpiBuax niag-
LUMYHKOBOI 3an03u B13Ha4anu iMyHoryopecLeHTHUM MeTogoM. Peakuito imyHodnyopecLeHLi BuB4anu (nyopecLeHTHAM MiKpOCKOMOM
Axiolmager-M2.

PesynkraTti. AHania nokasHuka c-kit no3uTuBHUX anba-KNiTuH y LLYypiB, XBOPUX Ha LiyKpOBWIA AiabeT, nokasas Moro MiABULLEHHS BN'ATEPO.
Lle MOXXHa MOSACHUTY TUM, LLIO BUHWKHEHHS FinepriikeMmii npu LyKpoBOMY AiabeTi xapakTepuayeTbCs HE TiNbKM NiABULLEHUM PIBHEM FTTHOKO3M
B KPOBi BHACMiAOK HeAOCTAaTHLOTO BUPODNEHHS IHCYMiHY, ane i WsxoM 30iNnbLUeHHs KiNbKoCTi anbga-kniTiH, iXHbOoi akTUBHOI nponide-
pauii Ta MOXNMUBOTO TpaHCAUMepeHLitoBaHHS 3 6eTa-kniTuH. Y wypis niHii SHR kinbkicTb c-kit no3nTMBHUX anbga-kniTuH 3HWXyBanack, a
OTXe TakKi 3MiHW He CTiMbKW NOB’A3aHi 3 NOPYLUEHHAM MOZYMALT TPAHCKPUMNLIAHOTO (hakTopa, CKIMbKW 3 y4acTio HEMPOreHHUX MeXaHi3MiB.
BHMKEHHs c-kit NO3MTUBHUX anbta-KNiTUH y TBAPKH i3 NINOKCMYHOIO MMOKCIE MOXHA NOSACHUTU TpaHCaMMepeHLiiHUMY (PeMOAENtoBanb-
HUMW) 3MiHaMK, L0 CPAMOBaHI Ha NPUrHiYeHHs NponipepaTBHUX NPOLECIB B anbga-eHAOKPUHOLMUTAX.

BucHogBku. 36inblUeHHs nokasHuka c-kit No3uTnBHUX anbda-KNiTUH Yy XBOPUX Ha LIYKPOBUIA AiabeT LypiB NOSICHIOETLCS TUM, L0 BUHMK-
HEHHS rinepraikemii Npu LyKpoBoMy AiabeTi xapakTepu3yeTbCs He TiNbK1 NiABULLEHNM PIBHEM THOKO31 B KPOBi BHACNIAOK HEAOCTATHBLOMO
BUPOGNEHHS iHCyniHyY, ane i LUNsxoM 36inbLUeHHs KiNbKOCTi anba-kniTvH, iXHboT akTMBHOI Nponidepalii Ta MoxnMBoro TpaHcandepeH-
LitoBaHHsA 3 6eTa-KMiTUH. SHKEHHS NOKa3HWKa KinbkocTi c-kit No3MTMBHMX anbda-kniThH y wypis niHii SHR moxe cBiguuTh Npo Te, Lo
Ui 3MiHW He CTiNbKW NOB'A3aHi 3 NOPYLUEHHAM MOAYNALil TPaHCKPUNLINHOMO hakTopa, CKiNbK1 3 y4acTio caMe HEMPOreHHUX MEXaHi3MiB.
BHWKEHHS c-kit N03MTUBHKUX anbda-KNiTUH y TBAPUH i3 FMOKCUYHOIO MNOKCIED MOXHA NMOSICHUTYU CNPSIMOBAHUMI Ha MPUTHIYeHHs Nponi-
¢hepaTnBHMX NpoLieCiB B anbda-eHOOKPUHOLMTAX TpaHCAMGEPEHLIHUMM (PEMOLENIOBATILHUMM) 3MiHAMM.

Kntouogi crnoea: wypm niii SHR, wypw ninii Wistar, nigwnyHkosa 3ano3a, naHkpeaTWyHWiA OCTpiBELb, €HAOKPUHOLMT, iMyHOdyopec-
LieHLUis, rnokaroH, c-kit.
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Analysis of the activity of c-kit immunopositive alpha-cells of the pancreas in exogenous infusions
and endogenously formed pathology

T. V. Ivanenko

There are a number of factors and agents that change the population of endocrinocytes and their secretory activity depending on vari-
ous conditions and experimentally formed pathologies. These include the impact of intermittent hypoxic hypoxia; experimentally formed
pathology (diabetes); genetically formed pathology (arterial hypertension), direct effect on endocrinocytes of the pancreas with their own
pathophysiological mechanism. In this context, it is interesting to analyze the state of the progenitor potential of alpha cells depending on
the living conditions of the organism, its effects, and developing pathological conditions in it.
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The aim of the work is to determine the activity of the proliferative factor c-kit in alpha cells under exogenous factors — intermittent hypoxic
hypoxia and endogenously formed pathology — arterial hypertension and diabetes.

Materials and methods. The study was conducted on the pancreas of SHR and Wistar rats. Glucagon and c-kit in pancreatic islets were
determined by the immunofluorescence method. The immunofluorescence reaction was studied with an Axiolmager-M2 fluorescence
microscope.

Results. Analysis of the c-kit positive alpha-cell index in rats with diabetes showed a 5-fold increase. This was explained by the fact, that
the development of hyperglycemia in diabetes mellitus was characterized not only by an increased level of glucose in the blood due to
insufficient insulin production but also due to an increase in the number of alpha cells, their active proliferation and possible transdifferen-
tiation from beta cells. The number of c-kit positive alpha cells in SHR rats decreased. This may indicate that these changes were not so
related to a violation of the modulation of the transcription factor, but to the participation of neurogenic mechanisms. The decrease in c-kit
positive alpha cells in animals with hypoxic hypoxia can be explained by transdifferentiation (remodeling) changes, aimed at suppressing
proliferative processes in alpha endocrinocytes.

Conclusions. The increase in the number of c-kit positive alpha cells in rats with diabetes is explained by the fact, that the development
of hyperglycemia in diabetes is characterized not only by an increased level of glucose in the blood due to insufficient insulin production
but also by an increase in the number of alpha cells, their active proliferation and possible transdifferentiation from beta cells. A decrease
in the number of c-kit positive alpha cells in SHR rats may indicate that these changes are not so much related to a violation of the modu-
lation of the transcription factor, but to the participation of neurogenic mechanisms. The decrease in c-kit positive alpha cells in animals
with hypoxic hypoxia can be explained by transdifferentiation (remodeling) changes, aimed at suppressing proliferative processes in

alpha endocrinocytes.

Key words: SHR rats, Wistar rat, pancreas, pancreatic islet, endocrinocyte, immunofluorescence, glucagon, c-kit.
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Huni BU3Ha49eHO HU3KY (DaKTOPIB, IO 3MIHIOFOTE ITOITYJIALIIO
SHJIOKPUHOLIUTIB 1 iXHIO CEKPETOPHY aKTHBHICTh 3aJI€XKHO
BiJl PI3HUX YMOB Ta €KCHEPUMEHTAIBHO C(HOPMOBAHHUX
marosoriii. Tak, rimorajaMiddi 0COOIMBOCTI Ta MEXaHI3MH
LEHTPATIBHOI PEryJsLii, BIUIUB IIePEPUBIACTOI TITOKCHIHOI
TIMTOKCIi, EKCTIepIMEHTAIFHO C(OPMOBAHA MATOJOT i (I[yKpPO-
Buii miabet 1 Ta 2 THITIB, TecTaliiHINA Aia0eT, MpeHaTaATbHIN
CTpec, OXHPIHHS, METAOONIYHUN CHHIPOM), TEHETHYHO
copmoBaHa mnarosoris (aprepiajbHa TilepTeH3is) MaloTh
NPSMHIA BIUIMB HA SHAOKPHHOIMTH MIIILTYHKOBOT 3aJ03H
31 CBOIM MaTto(i3i0oJIOTiYHIM MEXaHi3MOM.

AOCOJIOTHO HEBUBYCHOIO 3aJIMIIAETHCS aKTHBHICTH re-
HiB-peryssiTopis [1], mo 6epyTh y4acTp y BH3Ha4Y€HHI Ta
PeryssiLii KUIbKOCTI TUITIB €HJOKPUHOLMUTIB MiIILTYHKOBOT
3aJI03H, @ TAKOX 3B’ SI3KM METa0O0IIUHOT perysiiii, AUCQyHK-
ii eHepPreTHYHOro MeTaboIi3My MPHU Pi3HUX €K30T€HHUX
(baxTOpax Ta EHIOTSHHO C(OPMOBaHIH ATOIIOTI].

Bimomo, mo MexaHi3M auepeHIitoBaHAS €HIOKPUHOIH-
TIB y IOPOCIIOMY BIlli CXOXHH JI0 TAaKOTO y Tepioni eMopio-
reHe3y, POJIOBKYE PETyIIOBaTH iXHIO KUJIBKICTb 32 TAKUMH
CaMHMH MPUHIMIIAMH, KOJIU 3 IPOTOKOBUX KIIITHH 32 YYacTIO
npomnideparuBHOTO (hakTopa c-kit [2] yTBOprorOTECS HOBI
(hopMH €HIOKPHHOIHUTIB, IO MIATBEPMKEHO B TOMEPEIHIX
JOCITDKeHHX [3].

VY cydacHiil HayKOBIiH JiTEpaTypi € BiZJIOMOCTI, IIO CBIiJ-
4aTh: MOMIOHO 0 akTUBHUX (hopM anbda-, OeTa- i Ieib-
Ta-CHIOKPUHOIIMTIB BiI0YBA€ThCS 3aKJIaICHHS 1 TAK 3BAHUX
MIPOTEHITOPHUX MYTETUTOPMOHAIBHUX €HIOKPHHOLUTIB [4],
SIKI B TIPOLIEC] JKUTTEMISIIBHOCTI OpraHi3My Ta BIUIUBY Ha
HBOTO MAaTOTeHHUX (DAKTOPiB MOXKYTb TpaHC(OpMyBaTHCs B
anbda-, bera-KIIiTHHA 200 popMyBaTH aNb(a-0eTa-KIiTHHY
3 O/IHOYACHOIO CEKPEMi€l0 TIIIOKAroHy i 1HCYIHY.

ToMy rinoTeTHYHO MOXKHA BB)KaTH: €K30T€HHI YHHHUKH,
SIK-OT TIMOKCHYHA TIMOKCis Ta €HIOTeHHO cpopMOBaHA
TIATOJIOTIs (apTepiajibHa TilepTeH3is, IyKPOBUH miader),
BIUIMBAIOTh Ha PiBEHb eKcrpecii reHiB mpoiidepanii Kii-

THH-TIOTICPEIHUKIB, 10 HA/IANTi BU3HAYAE MIUTEHICTH ITOITYJIs-
i1 TUX YM 1HIITUX SHIOKPUHOIMTIB y i IIDTYHKOBIH 3aJ1031,
SIKi ¥ BUKJIMKAIOTh HAayKOBHI 1HTEpec.

Anb(ha-KITHHA TaHKPEaTUYHUX OCTPIBIIB CTAHOBIATH
JPYTY 32 KUTBKICTEO MICJIs OSTa-KIITHH MOMYJISAIIIO €HIOKPH-
HOLIUTIB MiIIITYHKOBOI 3a1103H [5,6]. YMOBHE MPOTHUCTOSHHS
JTBOX TOPMOHIB — IJTFOKAaroHy Ta iHCYJIiHY, III0 CHHTE3YIOThCS
€HJIOKPHHHUM KOMITOHEHTOM i IILTYHKOBOI 3871031, (hopmye
HOpMaJbHUI piBeHb mIikeMii B opranizmi. Came cuHTE3
DIIIOKaroHy anb(a-KIITHHAMH €, 3 OTHOTO OOKY, BATOMUM pe-
TYJSTOPOM FOMEOCTa3y IIFOKO3H, a 3 IHILIOT0, — TPOOJIEMHUM
(haKTOPOM IIiIBUIIICHHS TIIIKEMIi JI0 IIATOIOTYHKX IOKa3HHU-
KiB IIPH HU3IT1 3aXBOPIOBaHb (I[yKPOBHIA AiabeT, TinepToHIYHa
XBOp00a, MeTabOMIYHII CHHIPOM TOIIO0). Tak, HEBi €MHOIO
YaCTHHOIO JIIKYBaHHS I[yKPOBOTO /iabeTy € IIIOKaroH-CyTpe-
cuBHa Tepartis [7,8]. Y 1IbOMy KOHTEKCTI IIIKaBUM € aHaJi3
CTaHy ITPOTE€HITOPHOTO MOTEHIIATY alb(a-KITiTHH 3aJ€XKHO
BiJI YMOB JKUTTEIISUIEHOCTI OpraHi3My, BIUIMBIB Ha HHOTO Ta
MATOJIOTIYHUX CTaHiB, 10 BUHUKAIOTh.

MeTa po6otu

BusHadeHHst akTHBHOCTI mpoutiepatiBHOTO akropa c-kit B
anb(a-KITHHAX ITPY eK30TeHHNX (haKTopax: ImepepruBIacTiit
TINOKCHYHIN TIMOKCil, a TAKOXK €HJOTeHHO c(opMOBaHii
TIATOJIOTI1 — apTepiabHIN TiITepTeH3il Ta IyKPOBOMY JialeTi.

Marepianu i MeTogu pocnigpkeHHA

Hocnimkenns 3aiicHuny Ha 15 Oumnx nrypax minii Bicrap i
5 mypax ninii SHR, sikux noninunm Ha 4 Tpynu 1o 5 TBapuH
y KoxkHii. TBapuHHM 1 rpynu CKI1aJid KOHTPOJIBHY (IHTAKTHY)
rpymy. Llypam 2 rpymnu ofHOpa30BO BHY TPIIIHHOOYEPEBUHHO
BBOIIITH cTpenTo3oronnH (Sigma-Chemical, CIIA) y mo3i
50 mr/kr, po3unaennit B 0,5 M 0,2 M mutparHoro Oydepa
pH=4,5. Teapunu 3 rpymu — urypu jinii SHR 31 cmagkoBoro
aprepiasibHOIO rineprensieto. [llypam 4 rpymnu npotsrom 15
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JTHIB IPOBOAWIIN 6-TOAWHHI TITOKCHYHI TPEHYBaHHS: Ha 1-5
JICHb B YMOBaxX OapoKaMepH iMITyBaJH MiIHOM Ha BHCOTY
1-5 kM Hag piBHeM Mops, a octaHHi 10 mHIB — 6 KM Haf
piBHEM MOpsI.

Ji1s 9MCTOTH IOCTiYy Ta Ja00paTOPHOro MiATBEPIKESHHS
BUHUKHEHHS IIyKPOBOTO Jia0eTy B IIypiB 2 TPyIH uepes3 2
TVDKHI TTCIIS BBEJCHHS CTPENTO30TOLMHY BU3HAYAIH KOH-
LIEHTPAIli}0 DIIIOKO3H B KPOBI 3a JIOMOMOTOIO TIIFOKOMETpa
GlucoCard-II (SInonist). Cuctoniunuii aprepiaibHUNA THCK
BUMIpIOBAJIY 32 JOTIOMOTOI0 CHCTEMH HEeIHBa3MBHOI peecTpa-
uii Blood Pressure Analisis Systems TM BP2000 Series 11
(Visitech Systems, USA). ITicns aexarmitariii eKcriepuMeH-
TaJILHUX TBapHH il TIONEHTAIOBUM Hapko3oM (50 mr/kr)
BUKOHYBAJIM 3a0ip MiANLTYHKOBOI 3aJ103H, Ky (hiKCyBaJli B
po3uudi byena (20 romuH), micis cTaHAapTHOL TiCTOIOTT9HOT
00poOku 3ammBany B maparuiact (MkCormick, CIIIA). Ce-
PiifHI TicTONOTIUHI 3pi3X MiANIIYHKOBOI 3aJI03H 3aBTOBIIKA
5 MKM JenapadiHyBaJi Ta JAEMAcKyBalH y LUTPATHOMY
oypepromy pozunni (pH = 9,0) y PT-monmyni (Thermo
Scientific, CILIA). ['TFokaroH i Mapkep IpOTreHITOPHUX KIIITHH
c-kit B anmbda-KIiTHHAX BUSBISUIN iMyHO(ITYOpECIICHTHUM
METOJIOM 3a JOIIOMOTO0 aHTHUTLT BUpoOHMITBa Santa Cruz
Biotecnology (CILIA). Cymim aHTHTLI, KOH IOTOBAaHHX i3
¢dmryopoxpomamu FITC (mmokaron) abo AlexaFluor-546
(c-kit) inkyOyBanu y possenensi 1:200 (Boyora kamepa,
T=44°C, 24 ronqunn). Binmuri y pocharnomy Oydepi 3pizu
¢bikcyBanu B cymint pocdaraoro Oydepa ta riinepuny (9/1).
KoHuTposib crienuiqHOCTI 3B’ sI3yBaHHS aHTUTLT 3MIHCHUIN
AHAJIOT1YHO, KPIM 1HKYyOaIlil 3 TEPBUHHIMH aHTHTLIAMH.

ImyHOGITyopecieHTHY peakIlifo BUBJYAIN Ha (DITyOpeCIIeHT-
HoMy Mikpockorti Axiolmager-M2 (Carl Zeiss, Himeuunna),
mo obmagHanuii kameporo AxioCam-5SHRm (Carl Zeiss,
Himeuyunna), 3acTocyBanm BHCOKOEMICiiHI CBITIOMIIETPH
38HE Ta 43HE (Carl Zeiss, Himeuunna). KinbkicHuit anami3
IMyHO(ITYOpEeCIIEHTHOI peaKIIii 31 ICHIIN 32 TOTIOMOTOFO CHC-
TeMHU MUPPOBOTO aHaTIi3y 300paxkeHHs Axio Vision-4.8.2 (Carl
Zeiss, Himeudnaa) 3a METOIIMKOIO, IIO OITFCaHa paHime [9].

KoHnnenrpauito rimokarony Ta c-kit B anbda-KimiTuHax
MaHKPEaTHYHUX OCTPIBIIB BUMIPIOBAJIN Yy BiTHOCHUX
omuHUIIX iMyHO(Tyopectentii (Oid), a 3a mapamerpamu
TUTONII IMyHO(ITyOpeCIIeHIIiT BU3HAYAIN BiICOTOK c-Kit iMy-
HOTO3UTHBHUX alib(ha-KIiTuH. JJoCaiKyBai He MEHIIe
HK 5 ¢cM? CyMapHOI TUIOII 3pi3iB MiAIUTYHKOBOI 3aJI034 Y
KOYKHOI TBapUHHU.

Pe3ynkratn

Bu3HayeHHS KOHICHTpAIII] [JTFOKO3HM B KPOBI €KCIIEPUMECH-
TaJILHUX TBapUH MOKA3aJI0 CYTTEBE 11 MIIBHUIICHHS B LIIyPiB
2 TPYIHU 3 eKCIIEPUMEHTATIBHAM IIyKPOBUM JiabeToM, a Ta-
KOX 3HIDKEHHS JI0 €YTIIIKEMIYHOTO PiBHS Y TBapuH 4 Tpymu
3 TINOKCHYHAMH TpeHyBaHHAIMU (maba. 1). Y 11 3 rpymax
30epiranacst HopMmormikemis. KoHTpoibHE BHMipIOBaHHS
apTepiabHOTO THCKY MIATBEPIMIIO CIAJKOBY apTepiabHy
rimeprensito B mrypiB minii SHR. B iHmmix rpymnax maromo-
TiYHI 3MiHH CHCTOIIIYHOTO TUCKY He BUsBIEHI (mabn. 1).
ImyHO(ITyopecienTHe 3a0apBiaeHHs TKaHUHU ITiIUTYH-
KOBOI 3aJI03H CIIPUSUIO BUSIBIICHHIO IIIFOKAroOHY, KU € Map-

Puc. 1. MNaHKkpeaTMyHUn ocTpiBeLb NiALLNYHKOBOI 3ano3u Liypa,
iMyHOGNyopecLeHTHE AOCNIIXKEHHS: YEePBOHUIA CMEKTP dnyopec-
LieHLIiT noKasye KnacuyHuin nepudepuyHnin po3noain anbga-kmituH
B OCTPIBLYj; 3€NeHNIA CNeKTP coryopecLieHLIi NOB'S3aHNIA 3 EKCTPECIErD
c-kit noauTmBHUX KniTH. 36inblueHHs x400.

Tabnuus 1. Noka3HWKK PiBHSA rIHOKO3U Ta CUCTONIYHOTO apTepianbHOMo
TWUCKY Y TBApPUH eKCNEPUMEHTAbHIX rpyn

EkcnepuMeHTanbHi KoHueHTpauis CAT,

rpynu INIOKO3U, MMONb/N | MM PT. CT.

1 rpyna — iHTaKTHi 3,94 £ 0,09 1050+ 1,1
2 rpyna — ekcnepumeHnTansHuid | 17,69 + 1,10 108,0+ 1,5
LlyKpOBWIi Ajabet

3 rpyna — cnagkoBa 4,73+0,10 155,7+0,9
apTepianbHa rinepTeHsisa

4 rpyna — rinoKCW4Ha rinokcis 2,90+£0,10 1234 £2,1

KepoM anb(a-KIiTHH, a TAaKOX MpoidepaTuBHOTO (hakropa
c-kit (puc. 1).

[TopiBHSHHS TOKa3HHUKIB KOHTPOJIBHOT (IHTAKTHOT) TPYITH
TBapHH i3 JaHUMU ITyPiB, Y SKUX BUHUK €KCIIEPUMEHTATbHIH
CTPENTO30TOIMHOBHUH ITyKpOBHii 1ia0eT, MoKa3ajo: KOHIEH-
Tpallisi DIIOKaroHy Ta c-kit B anbda-KiIliTHHAX 3HAYyNIO HE
BiIpi3HSETHCS. BTiM, npuBeprae yBary TpeTiii BaXIMBUiA
TTOKA3HUK — BiICOTOK c-Kit TO3UTHBHUX anb(a-KIITHH y J10-
cItiTHil rpymi. Moro aHatis mokasas, 1o B 11ypiB, XBOPHX Ha
LYKpOBH JiabeT, KiIbKICTh c-Kit TO3NTUBHMX abda-KIiTHH
30UbIIMIIAch yI'sitepo (mabn. 2).

Hacrtymuuii eran JOCTiPKeHb — TOPIBHSHHS HABEICHUX
rapaMeTpiB B iHTaKTHIN TPy TBapHH 3i mypamu siHii SHR.
JocnipkeHHs 1oKas3ao, 0 KOHIIEHTPALls TIIIOKaroHy Ta
c-kit B ab(ha-KniTHHAX JEII0 BUIIA 32 KOHTPOJIBHI OKa3HH-
Ku. BoueBup, y TaKMX BUIMAIKaxX y TiEPTEH3UBHUX IILypiB
ci1abKo BUpakeHUH abo peyKOBaHWH MapaKpUHHUHN eexT
IHCYIIiHY, III0 Ma€ TPHUTHIYYBaTH CEKPEIil0 TNIFOKaroHy B
MTaHKPEaTUIHHX OCTPIBLSX [7].

HayxoBwii iHTE€pec BUKIIMKAB TAKOX ITOKA3HUK BiJICOTKA
c-kit mo3uTuBHUX anbda-xiiTuH y mypis Jginii SHR.
Moro amani3 mokasas, mo B mypis jainii SHR kinbkicTs
c-kit mo3uTHBHHX anb(a-KIITHH ICTOTHO 3HHUXKYBaIacs
(maén. 2).
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Tabnuuga 2. XapaktepucTuka KOHLEHTpaLii rmiokaroHy Ta c-kit B anbta-knitnHax (M + m)

EkcnepumeHTanbHi rpynu IniokaroH, Oidy

KinbkicTb c-kit-imyHOno3uTuBHMx

anbda-knitux, %

1 rpyna — iHTaKTHi 1,110 £ 0,003

1,080 + 0,003 3,773 £ 1,006

2 rpyna — ekcnepuMeHTanbHuii LlykpoBuii Aiabet 1,095+ 0,01'®

1,072 £ 0,008° 12,703 £ 3,579'34

3 rpyna — cnapkoBa apTepiarbHa rinepTeHais 1,235 £ 0,004"24

1,127 £0,013'24 0,216 + 0,092"24

1,084 +0,003'3

4 rpyna — rinoKCMYHa rinokcis

1,077 £ 0,0023 2,875+ 0,373%3

[ocToBipHicTb BigMiHHOCTel p < 0,05 — 1: OO KOHTPOIO; 2: LOAO FPYNM eKcnepyMeHTanNbHOTO LIyKpOBOro AiabeT; 3: rpyniu apTepianbHoi rinepTeHai;

4: rpynu riNOKCWUYHOI TiMOKCi.

JociipkeHHsT BKe BiIOMUX TapaMeTpiB y Tpymi HIypiB
3 TIMOKCHUYHOIO TIMOKCI€I0 MTOKA3aI0: CEAHCH TiTOKCHYHIX
BILIMBIB HE CIIPUYMHSIOTH ICTOTHI 3MiHM KOHIICHTpAIlii IJIf0-
KaroHy Tta c-kit B anba-kiitiHax. BTim, K 1 1py eHI0reHHO
c(OpPMOBAHUX TATOJIOTIAX, CYTTEBI 3MiHH BHSBWIH MIONO
BijicoTka c-Kit TO3UTHBHMX alb(a-KIiTHH y JOCIIIHIH rpy1i,
30KpeMa 3HIKEHHS [IOT'0 IIOKa3HHKA II0/10 iHTAaKTHOI I'PyTN
TBapuH (maodn. 2).

O6roBopeHHs

Buspnene 30iIbIIeHHS KUTBKOCTI c-Kit TTO3UTHBHHUX allb-
(a-KIiTHH y 10ypiB, XBOPUX Ha I[yKPOBHUIl [iabeT, MOXHA
MTOSICHUTH TUM, [II0 BUHUKHEHHS TillepriTikeMii mpu Jiadeti
XapaKTePU3YETHCS HE TUTHKH T IBUIIICHIM PiBHEM IIFOKO3H B
KPOBI BHACTIIJIOK HEJIOCTATHHOTO BUPOOJICHHS HCYITiHY Yepe3
BTpary ab0 MUCHYHKIIF0 OeTa-KITITHH OCTPIBIIB ITiILTyH-
KOBOI 3aJ103H, 1 JIOBE/ICHO Y MOTIepe/IHIX AociipreHHsIx [ 10],
aJie 1 MUIIX0M 30UIBIIEeHHS! KUTBKOCTI allb(a-KIITHH, IXHBOT
aKTHBHOI TIpotideparii Ta MOXIIMBOTO TPaHCAU(EPEHIIITO-
BaHHs 3 OeTa-KIiTHH (Ha 1ie BKa3ye BUSIBICHE 301IbILECHHS
c-kit mo3nTnBHMX anbda-KIiTHH). Taki 3MIHH MOXYTh CBIJI-
YHUTH TIPO «OiropMoHaNmbHY Teopiro» [11], mo mepenbagae
CIIBICHYBaHHS BiZJHOCHOI a00 aOCOIIOTHOT TiMoiHCYIIiHEMIT
3 BiTHOCHO¥O TIIEPIITIOKATOHEMIETO B MAII€HTIB i3 ITYKPOBUM
niabeToM, a TAKOK aKTUBHI KOMITEHCATOPHI (PEMOACTIOBAITb-
Hi) BIUTMBH opraHi3My. AHaJti3 BitomocTeii haxoBoi Jiitepary-
¥ [TOKa3aB, 10 anb(a-KIiTHHHU TOHOPIB i3 1iabeTOM MOXYTb
BMBUILHSTH 1 [TIFOKArOHOIOAIOHMH rienTrz-1, 1 IIIFOKaroH Jyis
TIOCHIIEHHS cekpelii iHcyminy [12].

Kpim TOrO, mocmimKeHHs in vivo TIOKa3alii: aKTHBAIlis
riepeziadi CUrHaJIB 1HCYJIIHY B anb(a-KIiTHHAX MOXe OyTH
BaKJIMBHM, HE3AIC)KHUM BiJl NIFOKO3H PETYIITOPOM CEKpewil
rokarony [13,14]. Cropasai, B MmeMOpani anbda-KiiTuH
BH3HAYaIOTh BUCOKY IIIJIBHICTH 1HCYJTHOBUX PELENTOPIB
[15], a meneris reHiB, M0 KOXYIOTH PELICTITOP IHCYITiHY, MOXKE
CIIPUYMHSATH TINEPITIKEMIIO Ta rinepriitokaronemito [16].

VY 11bOMy KOHTEKCTI MOXXKHA PO3IVISTHYTH W ayTOIMyHHE
py#HYBaHHS OeTa-KITiTHH, 3MEHIIICHHS IXHBOI MacH 4H I10-
PYILLEHHS ceKpewii MOXyThb OyTH I10B’si3aHi 31 301TbIICHHIM
MacH O-KJIITHH Ta TiMeprIIOKArOHEMIEI0 MPU LYKPOBOMY
niaberi [17].

Hocnimxkennst nrypis niHii SHR mokazano migBuIeHHS
KOHIICHTpAIIii TIIFOKaroHy Ta c-Kit B anb(a-KIiTHHAX 00
KOHTPOJIBPHUX MOKa3HKKIB. Lle miaTBepImKeHO JOCITIIKESHHSI-
MU {HIIAX aBTOPIB MIOJO TTFOKaroHy [18].

Ha namy mymky, Take 3HM)KEHHS! KUIBKOCTI c-Kit 1o3u-
THBHUX anbga-KIiTiH y urypiB ninii SHR Moxe cBiguntn
IIpo Te, IO I1i 3MiHK HE CTUJIBKH IOB’S3aHi 3 MOPYIIECHHIM
MOJYJISALIT TpaHCKpHIIiitHOro akropa NeuroD1/B2, sxwuit
peanizye crpaterifo audepeHIitoBaHHI eMOpiOHaIFHUX
€HJIOKPUHOIIMTIB B OKpeMi JiHil a- Ta b-xiituH [19] un
AKTUBHIIIY EKCIIPECii0 I'eHa IIIIOKaroHy B eMOpiOHAIBHUX
SHIOKPHHOLIUTAX I1iJ] BIUTMBOM TPAHCKPHIIIIIHHIX (PaKTOPiB
Brn-4 [20] ta Arx [7], 0 NpU3BOAUTE A0 MEpEeBaXKaHHSA
OFKJTITHHHOTO (DEHOTHITY B OCTPIBIIAX, CKUTEKH € TIOSICHEHHSM
aKTUBHOI POOOTH MEXaHi3MIB CHMIIATUYHOI Ta MapacuMIia-
THYHOI iHHEpBallii NaHKPEaTHYHUX OCTPIBIIIB, 110 BiAIrpae
BaKJIMBY POJIB B iHAYKIIii CEKpellii ItoKkaroHy. Bumiwii piBeHb
AKTUBHOCTI CUMIIATHYHOTO BiJILTy aBTOHOMHOI HEPBOBOI
CHCTEMH Yy TinepreH3uBHHX HiypiB jiHii SHR moxe marn
CTHMYITIOBATEHHAN €(EeKT Ha CEKPEIIif0 TIMIOKAarOHy O-KIIITH-
HaMH TaHKpeaTHYHUX ocTpiBLiB [ 18], i 11e mosicHIoe BUSIBIIEH]
3MIHH TIOJIO IMiIBHUIICHHS KOHIICHTpAIIii TITFIOKaroHy Ta c-kit
B anbda-KiiTruHax. BTiM, 1l HEHpOreHHI MEXaHi3MH MOXYTh
BKa3yBaTH 1 Ha IPUYKHY 3HIDKEHHS BiZIcOTKa c-Kit mo3uTHB-
HUX aib(a-KIiTHH K MEXaHi3My, [0 HE JOMIHYE.

VY 1rypiB 3 TiMOKCHYHOKO TIMTOKCIERO BiCOTOK C-Kit rmo3u-
THUBHUX aJIb(a-KIITHH 3HWKYBABCS 100 IHTAKTHOI TPpyIx
TBapHH. SIK MOKa3zaily Hamli IMONepenHi AOCTiIKeHHS, B
J1ab0opaTOPHHMX IIypPiB ITiJ BILIMBOM TITOKCHYHUX TPEHYBaHb
BiIOYBa€ThCS aKTHBHA CTUMYJIALIISI CHHTE3Y Ta CEKperii iH-
CyliHYy, IuToIIa OeTa-KIIiTHH [IPU IIbOMY JIOCTOBIPHO 3pOCTAE
[21]. Y upoMy 3B’SI3KYy JOPEUHO 3raiaTy Mpo MPOreHITOPHI
MYJIBTHTOPMOHAJIbHI €HAOKPHHOLUTH, TIPO SIKi HIILTOCS Ha
noyarky Iriei crarti. Came BIUIUB TIMOKCHYHUX TPEHYBaHb
MIT CIIPOBOKYBATH TpaHcAH(pepeHLiiHI (PeMO/IeTIOBaIIbHI)
3MiHH, CIOPSIMOBaHI Ha MPUTHIYCHHA MPONipepaTHBHUX
IpOILIECIB B alib(ha-eHIoKpHUHOIUTAX. [TomimmuT po3yMiH-
HS UX TIPOIIECIB JIOTIOMOXYTh aHAJIOTIYHI TOCTIHKCHHS 3
OeTa-KIITHHAMH MTiAIUTYHKOBOI 3aJI03H.

BucHoBKku

1. 36inbIIeHHs MOKa3HAUKA c-Kit TO3UTHBHKX aNb(a-KIITHH
y HIypiB, XBOPHX Ha I[YKPOBUii J1ia0eT, MOSICHIOETHCS THM,
10 BUHUKHEHHS TiNmepriikeMii Ipu mMyKpoBoMy miabeTi
XapaKTEPU3YETHCS HE TUTHKH i IBUIICHUM PiBHEM TIIFOKO3U
B KPOBI BHACIIiIOK HEIOCTaTHHOIO BHUPOOJIECHHS iHCYIIHY,
aJe ¥ NUIIXOM 30UTBIIEHHS KUTHKOCTI allb(a-KIiTHH, IXHBOT
aKTUBHOI ITpodtidepalii Ta MOXIMBOTO TpaHCAU(EpEHLIito-
BaHHS 3 OeTa-KIITHH.
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2. 3HMKeHHS MMOKa3HUKA KITBKOCTI c-Kit TO3UTHBHIX alTb-
¢a-xituH y nrypis sinii SHR Moxe cBiguuTs 1mpo Te, 1mo
i 3MIHM HE CTUTBKH IOB’s3aHi 3 MOPYIICHHSIM MOTYJISIIT
TPAHCKPUMIIIAHOTO (haKTopa, CKITBKK 3 y4acTIO caMme Heil-
POTEHHHUX MEXaHi3MiB.

3. 3amkeHHs c-kit TO3NTHBHUX anb(a-KIITHH Y TBAPHH i3
TIMTOKCUYHOO TIIMOKCIEF0 MOYKHA TTOSICHUTH TPAHCIU(PEPCH-
LIHHUME (PEMOZEITIOBAJIbBHUMH) 3MiHAMH, 1[0 CHIPSIMOBaHI
Ha TPUTHIYEHHS TpoTihepaTUBHUX MPOIECiB B ab(a-eH-
JIOKPUHOIIATAX.
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KoMnnekcHe 3actocyBaHHA hisnyHoi Tepanii Ta npecgopmMoBaHUX
i3NYHNX YNHHMKIB Y BariTHUX i3 XPOHIYHUM nienoHedprUTOM

M. |. MaentoyeHko@*ABCOF B T, Croctoka®AEF, H. B. Mangan™@AEF, M. 0. CeprieHko@CE, O. B. JeliHiyeHko>BE

3anopisbkuin AepkaBHUI MeauyHUIA yHiBepcuTeT, YkpaiHa

A — KoHUenNUis Ta Au3aiH gocnigxeHHs; B — 36ip gaHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — peparyBaHHs cTartTi;
F — ocTaTtouHe 3aTBepIKEHHS CTaTTi

Meta poboTn — ouiHNTK BNNKB hidnyHOI Tepanii Ta NpedopMOBaHMX (i3NYHNX YUHHWKIB Y BariTHWX i3 XPOHIYHUM MIENOHE(PUTOM Ha
NOKa3HWKW LEHTParnbHOi reMoaNHaMIKU.

Matepianu Ta meToau. Y auHamiui o6cTexunu 134 BariTHuX i3 XpOHIYHUM MiENOHEPUTOM Y CTazii peMicii, SKUM NPU3HAYMITN KOMNIIEKCHY
nporpaMy CaHaTOPHOro 030POBIEHHS. B OCHOBHY rpyny AOCHIMKEHHS 3amyymnun 79 BariTHUX i3 XPOHiYHMM nienoHeputom (XIM). Y uboro
KOHTWHIEHTY XIHOK KOMMMEKC CaHaTOPHOrO 030POBMEHHS BKIKOYaB Kypc nepepueyacTtoi HopmobapuyHoi rinokewtepanii (MHF). Mpyny
NOpiBHAHHA cknanu 55 BariTHux i3 X1, y SK1X KOMMANEKC CaHaTOPHOro 0340POBIEHHS He nepenbadas kypc MHI. Y KOHTponbHiIN rpyni —
37 comaTMyHO 300POBUX XIHOK i3 pisionoriyHMmM nepebirom BariTHOCTI. Beim BariTHUM 34iMCHUAM [OCNIAXEHHS NOKA3HWKIB LIEHTpanbHOI
remogmHamiku (L"), BukopucToBytoun komm'toTepHuii giarHoctuunuin komnnekc PEOKOM (m. Xapkis).

Pesyniratu. Tepminm BaritHocTi 20-30 i 31-36 TvxHIB y xiHOK i3 XIT xapakTepuaytoTbCA NaToNOrNYHUM HABAHTAXXEHHAM Ha LIEHTPanbHy
remoguHamiky. 3actocyBaHHs kypcy IMHIT y komnnekci caHaTOpHOrO 0300POBMEHHS BariTHUX i3 XPOHIYHWUM NiENoHepuUTOM Jae 3Mory
NiABULLMTM KOMNeHcaTopHi MoxnueocTi LI xiHku. Tak, y TepMiHi BariTHOCTi 22—30 TWXHIB B OCHOBHIN rpyni NOKa3HUKW AiacToONiYHOro
apTepianbHOro TUCKY Ta YacToTa CepLeBKX CKOpoYeHb Bynu BiporigHO HKYMMM 33 KOHTPOMbHI 3HaueHHs (p < 0,001); Le 3ymoBneHo
HabNVXXeHHsIM O MOKa3HWKIB KOHTPOIbLHOI rpynu (p > 0,05) 3Ha4YeHb nepudepuyHOro onopy CyAvH He3anexXHo Bif TEPMIHIB 34iACHEHHS
aocnipxeHns. JocnimkeHHs LI i nopiBHAHHS 1T B pi3HWX TepMiHax recTauii Ta Mk rpynamu ceigyatb Npo 3BOPOTHY 3aMeXHICTb MiXK NOKa3Hu-
Kamy, L0 BiabuBaKOTb IHTEHCMBHICTb KapZioreMoaMHaMmiku, Ta nokasHukamm nepudepuyHoro onopy CyamuH sik OAHOTO 3 KIHLEBUX MEXaHI3MIB
abo MiaTpUMaHHsa apTepianbHOro TUCKY Ha (hidionoriyHoMy piBHi, ab0 MOro MaTonoriyHOro NiABWLLEHHS MPU XPOHIYHOMY NienoHedpuTi
Ta npeeknamncii. 3Baxaroun Ha Te, WO CNiBBIAHOLLEHHS NOKa3HMKIB CEpLIeBOro iHAEKCY Ta 3aranbHOro nepudepuyHoro onopy CyauH y
BCiX rpynax gocnimpxeHHs 6yno ctabinbHuM i NpsaMo 3anexano Bif piBHSA apTepianbHOro TUCKY, AN NPaKTUYHOTO BUKOPUCTaHHSA 3 METO
OLjiHtoBaHHs cTaHy LI BariTHMX i3 X[ gouinbHO pekoMeHayBaTh NOKasHWKM yaapHoro Ta/abo cepLeBoro iHAEKCIB, Lo xapaKkTepuayoTb
iHTEHCUBHICTb KapaioreMoaMHaMIKL Ta He 3anexatb Bif, aHTPOMOMETPUYHUX OaHUX XKiHKM.

BucHoBku. 3acTocyBaHHS B KOMNIEKCHIW NporpamMi CaHaTOPHO-KYPOPTHOI peabiniTauii BariTHUX i3 XpOHIYHUM nienoHedpruTom isnyHoT
Tepanii Ta npedopmoBaHux isnyHnX HakTopiB, SK-0T NEPepuBYaCcTOi HOpMOGapWYHOI rinokcuTepanii, NiABULLYE KOMNEHCATOPHI MOXIN-
BOCTi CepLeBO-CyANHHOI CUCTEMU OPraHismy, Lo MiATBEPAKEHO BiPOTi4HUM 3HIDKEHHAM MOKA3HUKIB 3aranbHOro nepuepruyHoro onopy
CYAVH Ha (boHi 36iNnbLUEHHS CEPLIEBOIO iHAEKCY.

KntouoBi crioBa: BariTHICTb, XpOHIYHWIA NiEnoHedpwT, NpodinakTka akyLepCbKuX i nepuHaTanbHUX yCknaaHeHb, isnyHa Tepanis, npe-
dopMoBaHi i3nyHI YNHHUKKM, NepepuBYacTa HopMobapuyHa rinokcuTepanis, remoguHamika.
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Complex applying physical therapy and preformed physical factors in pregnant women with chronic pyelonephritis
M. I. Pavliuchenko, V. H. Siusiuka, N. V. Haidai, M. Yu. Serhiienko, O. V. Deinichenko

The aim of the work is to evaluate the impact of physical therapy and preformed physical factors in pregnant women with chronic
pyelonephritis on central hemodynamic indicators.

Materials and methods. The dynamics of 134 pregnant women with chronic pyelonephritis (CP) in the remission stage, who underwent
a complex sanatorium rehabilitation program, were examined. The main study group consisted of 79 pregnant women with chronic
pyelonephritis. In this contingent of women, the sanatorium rehabilitation complex additionally included a course of intermittent normobaric
hypoxytherapy (INH). The comparison group consisted of 55 pregnant women with CP, for whom the sanatorium rehabilitation complex did
not include an INH course. The control group is represented by 37 somatically healthy women with a physiological course of pregnancy.
All pregnant women were examined for central hemodynamic (CH) indicators using the computer diagnostic complex REOKOM (Kharkiv).
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Results. Pregnancy periods of 20—-30 and 31-30 weeks in women with CP are characterized by a pathological load on central hemodynamics.
At the same time, the application for the INH course in the sanatorium rehabilitation complex (the main group) allows for an increase in
the compensatory capabilities of the pregnant woman with CH. Thus, in the period of pregnancy of 22-30 weeks in the main group, indicators
of diastolic blood pressure and heart rate were probably lower than the control values (P < 0.001), which in this group is determined by
values of peripheral resistance of blood vessels close to those of the control group (P > 0.05), regardless of the timing of the study.

The study of CH and the comparison of different periods of gestation and between research groups indicate an inverse relationship
between indicators that reflect the intensity of cardiohemodynamics and indicators of vascular resistance, as one of the final mechanisms
of maintaining blood pressure at a physiological level, or its pathological increase in chronic pyelonephritis and preeclampsia

Taking into account that the ratio of cardiac index indicators and total peripheral vascular resistance in all study groups was stable and
directly dependent on the level of blood pressure, it is advisable to recommend for practical application in order to assess the state of
CH of pregnant women with CP indicators of stroke or cardiac indices, which characterize the intensity cardiohemodynamics and do not
depend on the anthropometric data of the pregnant woman.

Conclusions. The application of physical therapy and preformed physical factors, namely, intermittent normobaric hypoxytherapy in
pregnant women with chronic pyelonephritis in a complex program of sanatorium rehabilitation increases the compensatory capabilities
of the cardiovascular system, which is confirmed by a significant decrease in the values of the total peripheral resistance against
the background of an increase in the cardiac index.

Key words: pregnancy, chronic pyelonephritis, prevention of obstetric and perinatal complications, physical therapy, preformed physical

factors, intermittent normobaric hypoxytherapy, hemodynamics.
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Tadexmnii cevopuBimaux nurixis (ICII) — maiimommperima
TIATOJIOTIs Y BariTHUX, IO MOB’s3aHa 3 YCKIAJHEHHIMH JUIS
Marepi Ta wiona [1-4]. ICIL moxyTs mepebiratn sk 6e3-
CHMITTOMHA OaKTepiypisi, TOCTPHUIA UCTUT a00 MmieTOHSHPUT
[3,4]. HenixoBana 6e3cumntoMHa 6axrepiypist maike y 30 %
BUII4IKiB CIIPUYMHSIE TOCTPUH ITIETOHEPPHT 13 MiABUILICHUM
PHM3MKOM MHOKMHHHX YCKJIQJIHEHb y Marepi Ta HOBOHapo-
JDKEHOTO, SIK-OT IMPEeKIIaMIICisl, TIepeaYacHi MojoTH, BHY-
TPIlIHBOYTPOOHA 3aTPUMKa PO3BUTKY IUI0/1a Ta HU3bKa Maca
IpY HapokeHHi [4,5].

Exctparenitanpaa natomorist (EI'TT), mo manidectye
TOCTPUM YPasKeHHSIM HUPOK 1 TiTIEPTEH3UBHUM CHHIPOMOM,
ICTOTHO TIi/IBUIIy€ PiBEHb reCTAIlIfHIX yCKIIaTHEHb, IKi He-
Oe3IeyHi i 1Sl BaTiTHO, 1 [UTI BHYTPIITHEOYTPOOHOTO 11011
[6,7]. OnHe 3 TakUX YCKIATHEHb — MPEEeKIIAMIICIs, MO0, 3a
nmaanvu BOO3, BusBisiiors y 4-8 % BariTHUX. 3a JaHUMHA
HAyKOBHX Jociipkenb, y CIIIA 1ei moka3HUK CTaHOBHTH
3-8 % BariTHOCTEH, 3araioM y cBiTi — Bix 1,5 % m0 16,7 %.
[peexsamicist mOpoKy mpu3BoauTh 10 60 000 mMaTepuH-
cbkux cmepreid 1 monan 500 000 nepeayacHUX MOJOTIB Yy
BChOMY CBITi. ['eorpadiuni, coniaibHi, EKOHOMIUHI Ta PacoBi
BiIMiHHOCTI MOXYTh HOSICHUTH PI3HUIIIO 32 YAaCTOTOIO TIpe-
eKJIaMIICii B pi3HuX rpymnax HaceneHHs [§—11]. CrabirsHO BU-
COKHIA PiBEHB IPEEKIIaMIICii OLIBIIICTh (haXiBIIiB OSCHIOIOTH
BIJICYTHICTIO €JITHOTO TTOTVISITy HAa IUTAHHS €TIONOTIl IOTO
recTaniifHoOro YCKJIQJHEHHS], 10 Yepe3 YMMaly KiJIbKIiCTh
TiroTe3 OTPUMAIIO Ha3By «XxBopoOa Teopii» [10—13].

binpuricTs i3 BiZOMUX METOJIB MPOQUIAKTHKHA € HENO-
crarHbo epexTnBHUMH Yy BariTHUX 3 EI'TI, mo noB’s3aHo 3
0COONMMBOCTSMH Ti KIIHIYHUX CUMIITOMOKOMILIEKCIB. ToMy
MTUTAHHS 100 MOMTMOIICHOTO BUBYCHHS TATOT€HETHYHUX 1
KIIHIYHAX 0COOMMBOCTEH Mepediry BariTHOCTI Ha TIIi Xpo-
HivyHOTO TienoHeppuTy (XII) 3 yrockoHaTCHHAM HasIBHUX 1
BITPOBA/DKEHHAM HOBHX 3aC001B MPO(LTaKTHKHN, JOKTIHITHOT
JIaTHOCTHKY MIPeeKIIaMIICii 3aJIHIIAaeThCs aKTyallbHuM | 14].

Maifxe mpoTSTroM yCchOro pO3BUTKY MEIUIMHH TITOKCHYHI
CTaHM BB&)KJIM MATOJIOTTYHUM IPOLIECOM, SIKHH 3yMOBITIOE

HEOoOX1THICTh HEBIIKJITHOTO 32aCTOCYBaHHS BCHOTO apCEHATY
cydacHoi Tepamii. [Ipore ckmamHO ysBUTH, MO0 MPHPO.A,
00OHMparoYH TIMOKCHYHUN CTUMYJ OCHOBHHAM (PaKTOPOM TIiJI-
BHUIIICHHS HeCTeNN(iTHOI pE3UCTEHTHOCTI OpPraHi3My JI0 Jii
TKaHWHHOI TINOKCI{ mig yac HOro BHYTPIIIHBOyTPOOHOTO
PO3BHTKY, MOIJIa IPHITYCTHTHCS IOMIJIKU A KE, HOUNHAIOYH
3 BHYTPILIHBOYTPOOHOT'O PO3BUTKY Ta 3aKIHUYIOUM CAMUMH
TI0JIOTaMH, OPraHi3M IIIoa rnepeOyBae B YMOBaX HU3BKOTO
NapIiajJibHOrO THCKY KHCHIO B HOTO KPOB’SIHIH CHUCTEM.
[Ty6nikauii ocTaHHIX POKIB CBiq4aTh PO HEOIHO3HAYHI
pe3yabTaT! MOA0 NMEPUHATAIHLHOTO BIUIMBY KHCHIO [15].
Oxpemi KoCIimKEeHHs TIOKa3aii KOPHCTh, HacaMIepe A
BHYTPIIIHEOYTPOOHOTO IIJI0/1A, BILTHBY KHCHIO ITiIBUIIIEHOTO
MAPIIATEHOTO TUCKY, 4 B IHIINX TOCTIPKEHHSX el (i3naHIH
(haxTOp BH3HAYIIIN SIK IIKiIIHBHHA [ 16].

Hagitb ¢izionoriyna BaritHicTb, 0 nepedirae Ha T Ha-
TIPY’KEHHS BCIX KOMITCHCATOPHUX MOXIJIMBOCTEH 1 TOTpedye
HACUYCHHS KHCHEM He TUTbKH BIIACHUX OPTaHiB i cUCTeM, aie
W BHYTPILIHBOYTPOOHOTO IUIOAA, CIPUYMHSE aKTyali3allito
BTPAYCHUX AJANTALIHHAX MEXaHi3MiB MPOTHIIl TKAHUHHII
rimokcii. Came TOMy ITOHOBJICHHSI MEXaHI3MIB aanTarfii 10
ICHyBaHHS B YMOBAX 3HIDKEHOTO ITapIialIbHOTO THCKY KHCHIO
TakK HeoOXiZHe TiJ Yac BariTHOCTI, IPH TOCTPUX TIIIOKCHY-
HUX CTaHaX BHYTPIITHEOYTPOOHOTO IJIONA Ta B pa3i MPOsBiB
peeKIamIicii, mepemycim moeananoi 3 EITI [17].

HasBHicTb CITITBHNX KITIHIYHUX TPOSIBIB ITPeeKIIaMIIcii Ta
XI1 nae 3MoTy BU3HAUUTH BariTHHX 13 IIUM EKCTpareHiTaib-
HUM 3aXBOPIOBAHHSM SIK TPYITy BUCOKOTO aKyIIepChKOTo Ta
HIEPUHATAIILHOTO PU3HKY, & KIIFOYOBE 3HAYEHHSI B BAHUKHEHHI
LMX [AaTOJOTIYHMUX CTaHIB TKAHUHHOI TIIOKCIT TaTOr€HETUYHO
0OIpyHTOBY€E HEOOXITHICTh (DOPMYBaHHsI CTIMKOT aganTarii
JI0 Ti BIUTMBY 1€ Ha JOKTiHIYHIH cTaii.

OTxe, 3acTocyBaHH (Di3UUHOI Tepartii Ta IpeopMOBaHIX
(i3MIHIX YTHHNKIB (METOI IIepeprBIACTOI HOPMOOAPHIHOT
TiOKCUTEpallii) sl MOIIMPEHHS KOMITCHCATOPHUX MOYKITH-
BocTel opraHi3my BariTHHX i3 XII motpebye peTenpHOTo
JOCIIJUKEHHS! HE TINBKM Ul BUBYEHHS HOTO BIUIMBY Ha
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OpueiHaribHi 0oCidKeHHs

[aToreHe3 pi3HUX IepHHATAIbHUX YCKIAIHEHb, aje W I
OLIIHIOBaHHSI BIUTMBY Ha BHYTPIlIHBOYTPOoOHM Utz [18,19].

Meta po6otu

OuinnTH BIUIMB Qi3ndHOi Tepartii Ta npeopMoBaHuX (i3nd-
HUX YHMHHUKIB y BariTHUX 13 XPOHIYHHUM ITi€IOHE(PPUTOM Ha
MTOKa3HUKH [EHTPaJIbHOI TeMOANHAMIKH.

Marepianu i MeToaun pocnimKkeHHA

3nificHnn koMmIuiekcHe ooctexenHs 134 Baritaux y 111 111
TPUMECTPax BariTHOCTI B yMOBaxX KIIHIYHOTO CAHATOPIIO
«Bemukwii JIyr» (M. 3amopizoks) 3 KIIHIYHO 1 1a00paTopHO
T ATBEPIKEHUM Ha 9ac OOCTEKEHHS 1IarHO30M XPOHITHHIH
nieoHedpuT y cTaii pemicii.

B ocuoBHy rpymy 3amyunnu 79 xiHok i3 XII, cepenHiit
Bik — 25,28 + 0,49 poky. BaritHuM 11i€i rpynu, 3rigHo 3i
CTaHIapTaMH CAaHATOPHO-KypOPTHOTO JiKyBaHH [20], pu-
3HAYMJIM KJIIMaroTeparito (MOBITPsHI Ta COHSYHI BaHHHM),
KHCHeTeparlito (KICHEBI KOKTEWITi Ha OCHOBI SIOJTyIHOTO COKY,
200,0 M1 mozieHHo), Gi3nyHy Teparito (paHKOBa Tiri€HIYHA
TiMHACTHKa, TPYIOBa JiKyBallbHA TIMHACTHKA, JUXaJTbHA
riMHAcTHKa, JIKyBaJbHA JJ030BaHa X0/b0a, MPOTYJISTHKH
Tepuropieto mo 25-30 XB TpuUi Ha JEHB), JiKyBaJIbHHHA
MacaXk IIMIHO-KOMIipIeBoi 30HM Ta (i3ioTepaneBTHYHI
METO/I JKyBaHHS. Y I[bOTO KOHTHHI'€HTY >KIHOK KOMIIIEKC
CaHATOPHOTO O3/I0POBJICHHS BKJIFOYaB KypC MepepuBYACTOl
HOpMOoOapm4aHoi rinokcureparrii (ITHT).

['pyny nopiBHsiHHS ckiiaiu 55 BariTHux i3 X1, siki orpuma-
JIM KOMIUIEKC CaHATOPHO-KYPOPTHOTO JTiKyBaHHSI BIATIOBITHO
JI0 YMHHUX CTaHIapTiB, 1110 He BKitouaB Kypc [THI. Cepenniit
BiK JKIHOK Y TpYIIi ITOPiBHSHHS CTaHOBUB 23,55 + 0,56 poky.

B ymoBax caHaToOpito >KiHKM TMPOWIUIA MiATOTOBKY A0
TIOJIOTIB 1 MaTepPUHCTBA, 110 Nepeadadyaia BUCBITICHHS TEM
po (izudHe i eMoIIiiiHe OIaronoryyys, CUXidHe 300POB’ s
ITiJT Yac BariTHOCTI Ta MiCJs HAPOPKCHHS JUTHHH, ITOJIOTH,
TPyAHE BUTOIOBYBAHHS TOLIO.

YV KOHTpPOIBHY IPyITy 3aTy4min 37 COMaTUYHO 3J0POBHX
BaTiTHUX i3 QizionoriuamM ii mepedirom. CepenHii Bik )KiHOK
y Tpymi KouTpoio — 23,51 + 0,58 poky.

Y pe3ynbrari aHTPOIIOMETPHYHHUX BAMIiPIOBaHb BaTriTHIX
HE BU3HAYMJIM CTaTUCTHYHO JOCTOBIPHY PI3HHUIIIO MIX Ipy-
mamu gociimkeras (p > 0,05). YV muHamimi qocmimKeH s
BCIX MaIlIEHTOK OIVISTHYB TEPAIIeBT. 32 IOKa3aHHSIMH BariTHIM
TIpU3HAYAIN KOHCYIBTalil (axXiBIiB IHIIAX CIIEIialbHOC-
Teil, 3aCTOCOBYBaJIM JIOJATKOBI IHCTPYMEHTAJIbHI METOIU
OCITIIKEHHS.

BeneHHst Ta po3pO/KeHHS JKIHOK, SIKI 3aJIydeH] B IpyHu
JOCIIJDKEHHS, TIEPBUHHE OLIIHIOBaHHS CTaHy HOBOHApO-
JDKEHOT0, HOro paHHio (i3ioNoriyHy ajanTtaiilo Ta Me-
JUYHUH JTOTISAA 32 HUM 3[IMCHIIIM 32 YNHHUMH HaKa3aMHu
MO3 VYkpainu.

3 KOXKHOIO BariTHOIO MPOBENH Oeciy Mpo MOUUTBHICT
JIOJIATKOBUX METOJIB JOCII/PKSHHS, BCI YYaCHUKU HaJAIIN
MTUCEMOBY iH(OPMOBaHY 3rofy Ha y4acTb. JloCIHimKeHHs
BiAIMOBiAa€ CydyacHUM BHUMOTaM MO0 JOTPHUMAHHS MO-
panbHO-eTHuHUX HOpM, npaBui ICH/GCP, I'enbcinchkiit

nexnaparii (1964), Kondepermii Pagn €Bponu mpo mpasa
JIFOIMHY 1 O10MEINIINHY, 8 TAKOXK ITOJIOKEHHSIM 3aKOHOIABINX
aKTiB YKpaiHH.

Jis mociimkeHH s TOKa3HUKIB IIEHTPAIbHOI TeMOITMHAMIKA
(1) 3acTocyBa M KOMIT FOTEPHUH JiarHOCTHIHNI KOMIDICKC
PEOKOM, po3pobieHnii y nmadopatopii KOMIT IOTEPHUX
JIarHOCTHYHUX cUcTeM HalioHambHOro aepoKoCMi4HOTO
yHiBepcuTety (M. XapkiB). KoMruiekc npusHaueHuii ams
MONTUOJIEHOT0 BUBYEHHS CTaHy CEPILIEBO-CYIHHOI CUCTEMHU
JIFOAMHY Ta Ja€ 3MOTy Bu3HadaTH cta i LT, i kpoBoobiry pe-
rioHapHuX cucteM. OcoOIHMBICTh KOMIUICKCY Ha anapaTHOMy
PiBHI — BUKOPHUCTaHHS TETPAIOJISIPHOTO YeTHPUKAHAIBHOTO
peorpada Ta HasIBHICTH ABOX JOAATKOBHUX KaHAJIB IS Pee-
cTpairrii ejgekTpokapaiorpadiuaux i GoHOoKapmiorpadiuHuX
curHaiiB. L{i 0co6IuBOCTI alOTh 3MOTY MaKCHMalbHO
3HM3UTH BIUIUB IIKiPHO-EIEKTPOAHOTO OIOPY, a HAasBHICTH
KaHaJTy [T peectparii porokapaiorpadii miaBuIIye sSKiCTh
nocimimkeras L. Komm’rorepamii kommieke PEOKOM y
CHHXPOHHOMY PEXHMi PO3MH(POBYE Ta OLIHIOE OCHOBHI
napameTpH, 1o XapaktepusytoTs ctan LII' (dacrora cep-
LIEBUX CKOPOYEHb, 1/XB; ymapHHI 00’€M KpoBOOOIry, Mi;
yAAQpHUI iHAEKC, MJI/M%; XBHJIMHHHNA 00’ €M KpOBOOOITY,
MJI/XB; CepleBHil iHIEKC, MIT/(XB'M?); 00’€MHA IIBHIKICTh
BHUKHJIAaHHS KPOBi, MJI/C; CepeqHill apTepialbHUI THCK,
MM PT. CT./CM?; IOTY>KHICTb JIiBOTO [ITYHOYKa, BT; 3aranpHuit
nepu(epUYHHIA OTIip, TUH C'CM®; TUTOMHUI MTepupepUIHHMi
OIIip, YM. O1L.).

BapianiiiHo-cTaTUCTHYHE ONpAIIOBaHHS PE3yJIbTaTiB
3IHCHUITH, BUKOPHUCTABILIH JIIIIEH30BaHUI CTaHIAPTHHH T1a-
KeT PUKIIaHUX IPOrpaM 0araToBUMipHOTO CTaTHCTUYHOTO
anamisy Statistica 13.0.

Pe3ynbratn

J171s1 BU3HAYEHHS ONTUMAJIbHOTO TEPMiHY 3aCTOCYBAaHHS Kyp-
cy [IHI" y BaritHux i3 XII 3nificH/IN TOPiBHAHHS IOKa3HHU-
KiB, 10 oTprMai B TepMiHi recramii 20-30 1 31-36 TmxHiB.
Yei gocimpKkeHHS B OCHOBHIH IPyTIi BHKOHAH BiIpa3y IiCIIs
3akinueHHs Kypcy [THT, y rpyti mopiBHSHHS Ta KOHTPOIBHIH
rpyti — B Ti cami Tepminu rectamii (20-30 i 31-36 TiwkHIB).

Po3BUTOK MEMOpaHHIX TEXHOJIOTIH 1 TOiMepHHUX Marepia-
JIB i3 CEJIEKTUBHIMH BJIACTHBOCTSIMH ILIOJ10 KHCHIO BIJIKPHIIO
HOBI MOXJIBOCTI JUISl CTBOPEHHSI araparis, 110 TeHEPYIOTh
mryune ripeske nogitpst (ILITTI) 1 mpattoroTs 3a npuHIK-
oM (hi3UKO-XIMIYHOI cenaparii MOJIeKyI a30Ty Ta KUCHIO 3
arMOC(EpHOro MOBITPsI IIPY NPOXO/LKEHHI HOT0 il THCKOM
Yepe3 MoJiMepHi KanispHi exemeHTy. Lleit mpuHmn noksia-
JICHO B OCHOBY BCix Moxudikaiiii reneparopa LIT'TI tumy
«bopeity, skuit po3podieHo Jlep:kaBHUM MiANPHEMCTBOM
«HaykoBo-moCHiAHIIA MeIUKO-1H)KEHEPHHUI IICHTP HeMe-
JTUKaMEHTO3HOTO O3IO0POBJIEHHS, peadinmiTamii Ta Tepamii»
mpu [HCTUTYTI eKcIIepUMEeHTaIbHOI IaTOJIOTil, OHKOJIOTII,
panio6iomorii imeni P. E. Kaserskoro HAH VYkpainu. Ilin
Yac JOCIiHKEHHS BUKOPUCTAIN METOAWKY, IO BiATIOBiTae
6a30BOMY PEXHMY, 3 OCOOIMBOCTSIMHU OO MPU3HAYCHHS
[THT" B aKkymiepcTBi, aganToBaHy J0 3aCTOCYBaHHS Y BariT-
HUX B yMoBax caHaropito «Benukuit Jlyr». OcobmuBicTh
uiei meronuku I[THI" — mocTymnoBe 3HMKEHHS KOHIIEHTpaLlil
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Tabnuus 1. Noka3HWKK LeHTparbHOT reMOAMHAMIKV B OCHOBHIl | KOHTPOIbHIN rpynax

Moka3Huk,
OfMHULIi BUMipIOBaHHSA

20-30 TWxHIB

31-36 TWxHIB

OcHOBHa KoHTponbHa rpyna OcHoBHa KoHTponkHa rpyna
rpyna rpyna
14 12 - 21 13 -

Kinbkictb gocnimkeHb

YacTtoTa cepLeBux ckpodeHb, 1/xB 77,26 £ 0,59 88,83+2,19 p<0,001 [88,03+248 87,08 £ 2,46 p>0,05
CWCTONIYHMIA TUCK, MM PT. CT. 111,43 £1,69 110,00 + 2,46 p>0,05 [108,09+1,27 102,69 £ 2,01 p<0,05
[iacToniyHmi TUCK, MM pT. CT. 60,71 £ 1,03 67,08 + 1,14 p<0,001 | 68,57 £1,79 63,46 + 2,07 p>0,05
YnapHuin 06’'em kpoBoobiry, mn 99,29 + 4,49 71,34 +415 p<0,001 | 64,07 +£4,37 60,06 + 2,69 p>0,05
YnapHui ingekc, Mn/m? 54,56 + 2,59 50,19 + 2,87 p>0,05 |[36,83+246 42,10+ 2,0 p>0,05
XBUNuHHWIA 06’eM KpoBOOGiIry, n/xB 6,13+ 0,41 4,36+ 0,33 p<0,01 [557+0,36 5,22 £ 0,25 p>0,05
CepueBuit iHaekc, Mi/(xa-Mm2) 4,08+0,19 4,77 £ 0,42 p>0,05 |[3,21+£0,23 3,96 £ 0,21 p<0,05
O6’eMHa LUBMAKICTb BUKMAAHHS KPOBI, MI1/C 350,06 + 14,91 299,63 + 21,48 p>0,05 |[247,74+1554 255,77 £ 8,55 p>0,05
MoTyXxHicTb niBOro WwnyHouka, BT 3,47 £ 0,15 3,36 £ 0,29 p>0,05 [2,76+0,17 2,59+0,16 p>0,05
3aranbHuii nepudepnyHuii onip, anH-clem® | 914,36 + 56,59 1054,50 £69,79 |p>0,05 |1494,48 +167,54 |1197,31+£66,97 |p>0,05
utomuin nepncbepuyHniA onip, yM. oA. 21,22 +1,39 20,88 £ 1,31 p>0,05 [32,13+3,36 21,45+ 1,58 p<0,05

KHMCHIO B Ia30Bili cyMil, 1o Bauxaersbes, Bin 13 % no 10 %
Ta 3MEHIIICHHS TPUBATIOCTI €KCIIO3HUIIIT TITOKCHYHOT ra30BO1
CyMiIIi M 9ac MepIIuX ceaHciB 10 3 XBWIMH, ITOCTYIIOBE
30uIbIIeHHS 10 5 XBUIIKMH. OTiKe, 32 OJJUH CEaHC BariTHa OT-
prMyBaia 4—6 IUKJIIB i3 TTOYEPrOBUM HOJAHHSM ITiJT KOBIAK
HITTI i moBiTpstHOT CyMili 3BUYaiHOT KOHLIEHTpaLlii. 3araib-
Ha KUIBKOICTh CEaHCIB y cepelHbOMY cTaHOBMIA 12—151 B
IIOICHHOMY peknMi, 1 ipu 3actocysanHi [THI™ gepe3 neHs.
s BHOOpY ONTHUMANBEHUX TEPMiHIB BUKOPUCTAHHS METO-
JMKy i gac BaritHocTi Kype ITHIT npusHayanu B TepMiHax
20-30 1 31-36 THXHI recTaliiHOro Mepiozmy.

Juis oniHroBaHHs 3MiH noka3HukiB LI[' y BariTHUX i3
XI1 3piticanny iX MOpIBHAUIBHUIN aHATi3 B OCHOBHIH Tpyii,
IpyMi MOPIBHSIHHS Ta KOHTPOJIO, BPAXOBYIOUH TEPMiHU
recrartii (20-30 trwxkHiB i 31-36 TwkHIB). Ouixtoroun LI B
OCHOBHIM Tpy1i 3 22 10 36 THXKHS BariTHOCTI, BCTAHOBHJIU:
Taki IMOKa3HHKH, K yIapHUH 00’€M KpOBOOOITY, yaapHHIA
IHZIeKC, cepleBui iHmeKe, 00’ eMHa MBHUIKICTE BUKAIAHHSI
KPOBI Ta MOTYXHICTH JIIBOTO IUTYHOUKA XapaKTEPU3YBAIHCS
OZIHAKOBOIO IMHAMIKOIO, 1110 Maihke I3epKajIbHO Biipi3HsUIacs
BiJl IMHAMIK{ [TOKA3HUKIB reprdepruyHOro onopy cyaut. B
OCHOBHIM IpyTIi CHOCTEpITrany 3MiHy OUIBIIOCTI HOKa3HUKIB
UI" micmst 31 TIKHA BariTHOCTI MOPIBHSAHO 31 3HAYCHHSIMH,
o oxepxann B TepMini 22—-30 TmwxkHiB. Tak, micms 31
THXKHS BariTHOCTI CTATHCTUYHO BIPOTiTHO 3MCHIIWIIHACS
3HAYEHHS yIapHOTro 00’eMy KpoBooOiry (3 99,29 + 4,49
i1 10 64,07 £ 4,37 M, p < 0,001), ynapHoro iHAekcy (3
54,56 + 2,59 mu/m? o 36,83 + 2,46 mi/m%, p < 0,001) Ta
00’eMHOT IBUAKOCTI BUKHIaHHS KpoBi (3 350,06 = 14,91
mir/c o 247,74 + 15,54 mur/c, p < 0,001). ¥V Ti cami TepMiHn
BariTHOCTI BUSIBIJIM CTATUCTUYHO JIOCTOBIPHE IMiIBUIIICHHS
3arabHOro (3 914,36 £ 56,59 nun-c/cm™ 1o 1494,48 £ 167,54
quH-c/em™, p < 0,01) Ta muTOMOro MepudepUIHOro ornopy
(321,22 £ 1,39 ym. ox. mo 32,13 = 3,36 ym. ox., p < 0,01),
i, OYEBUJTHO, BHACTIIJIOK IIMX 3MiH — CTATHCTHYHO BIpOTiIHE

30UIBIICHHS Tics 31 THXKHS BariTHOCTI YaCTOTH CEPLIEBUX
cKopoueHs (3 77,26 £ 0,59 1/xB mo 88,03 £2,48 1/x8,p<0,01)
1 miacTonmigHOTO apTepianbHoro TUcKy (3 60,71 £ 1,03 MM pt.
cT. 10 68,57 £ 1,79 MM pt. cT., p < 0,01).

IMopiBHrot0uu nokazHuky L{I" y BariTHUX 0OCHOBHOT rpynu
3 BIJMOBIJTHUMH JaHUMH JKIHOK KOHTPOJIBHOI, BU3HAUMIIH
1XHI CTaTHCTUYHO JOCTOBIPHO BHUIILI PiBHI B TepMiHi 10 30
TIDKHIB BariTHOCTI: yaapHoro (ocHOBHa — 99,29 + 4,49 mu,
koHTpoibHA — 71,34 £ 4,15, p < 0,001) Ta XBHIMHHOTO
00’emy kpoB0o00iry (6,13 + 0,41 n/xB 14,36 + 0,33 11/XB BiJ-
noBifHO, p < 0,01), a TAKOXK 3HIKSHHS TOKA3HKUKIB YaCTOTH
cepieBux ckopoueHs (77,26 = 0,59 1/x8 1 88,83 +2,19 1/xB
BimnoBigHO, p < 0,001) Ta miacTomigyHOTO apTepialbHOTO
tucky (60,71 £ 1,03 MM pr. ct. 1 67,08 = 1,14 MM pT. CcT.
BiamoBinHo, p <0,001). [llogo moka3HUKiB neprdeprIHOrO
OIOPY 3a3HAYMMO: Y TepMiHu nociiprerHs 20—-30 TIKHIB
recraifii Hi MOKa3HWK 3arajibHOTO MepruepHIHOIO OIOpY,
Hi TIOKa3HUK IMATOMOTO MEePU(PEPUIHOTO OIOpPYy CYOUH B
OCHOBHIH T'pyTIi BipOTiTHO HE BifPI3HABCS BiJ BiIITOBITHIX
TIOKa3HUKIB Tpynu KoHTpoito (p > 0,05). Y tepminu micis
31 THXKHS BariTHOCTI CTATHCTUYHO JOCTOBIPHO BHIIUM
II0ZI0 KOHTPOJILHOT Tpynu OyB JIMIIE MOKa3HUK MUTOMOTO
nepudepuunoro omopy (32,13 3,36 ym. on. 121,45+ 1,58
YM. OII. BiATOBiTHO, p < 0,05) (maba. 1).

Jocnigusim noxazHuku LIy rpyri mopiBHSHHS B TEpMiH1
3 20 10 36 TOKHS BariTHOCTI, BU3HAYMIM MOHOTOHHICTD Y
3MiHi Beix ganux. [Iporsarom 11 i Il TpumecTpiB BariTHOCTI
TaKi MOKa3HUKH TPy MOPIBHSIHHA, SK YOApHUN 00’eM
KpOBOOOITY, yIapHHHA iHIEKC, CEepLEBUil iHIEKC, 00’ eMHa
LIBU/IKICTD BUKHUAAHHS KPOBI Ta MOTY)XXHICTh JIIBOTO IILTY-
HO4Ka BiporifgHo He BiapizHsutics (p > 0,05). Heznaune ix
3HWKEHHS B TepMiHi 2426 Ta 34—36 THXHIB CYIIPOBOIKY-
BaJIOCS ICTOTHIIINMM ITIABUAIIEHHIM ITIOKAa3HUKIB 3arajibHOTO
Ta MATOMOTO NepH(EPHIHOTO OMopy CynuH. Ll TenneHis
JI0 30epekeHHsI cTaOlIbHUX 3Ha4Y€Hb y TEPMiHI BariTHOCTI,
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Tabnuuga 2. MNoka3HWku LieHTparbHOI reMoauHaMikv B rpyni MOPIBHSAHHS Ta KOHTPOMbHIN rpyni

Moka3Huk,
OfMHULi BUMIpIOBaHHSA

22-30 TXHIB

31-36 TvxHIB

Ipyna KonTponbHa rpyna Ipyna KoHTponbHa rpyna
NOPIBHAHHSA NOPiBHAHHA
11 12 - 20 13 -

Kinbkictb gocnimkeHb

YacTtoTa cepLeBux CKpodeHb, 1/xB 84,82 + 1,51 88,83 +2,19 p>0,05 |91,40+1,76 87,08 + 2,46 p>0,05
CuCTONIYHMIA TUCK, MM PT. CT. 111,82 £ 2,88 110,00 + 2,46 p>0,05 |113,50+2,97 102,69 + 2,01 p <0,02
[iacToniyHmi TUCK, MM pT. CT. 74,09 £ 2,68 67,08 + 1,14 p<0,05 |[75,00+292 63,46 £ 2,07 p<0,01
YnapHuin 06’'em kpoBoobiry, mn 53,45+ 5,56 71,34 +4.15 p<0,02 |4541+551 60,06 + 2,69 p<0,05
YnapHui inaekc, Mn/m? 36,03+3,9 50,19 + 2,87 p<0,01 |27,44+3,58 421120 p<0,01
XBUNUHHWIA 06’eM KPOBOOGIrY, 11/XB 4,47 +0,48 4,36 +0,33 p>0,05 |[3,71+0,33 5,22 £ 0,25 p<0,01
CepueBuii iHoekc, Mn/(xB-M2) 3,04 +£0,34 4,77 £0,42 p<0,01 |242+0,31 3,96 + 0,21 p < 0,001
O6’eMHa LUBUAKICTb BUKMOAHHS KPOBI, MI/c 224,53 + 19,44 299,63 + 21,48 p<0,02 |[197,45+2292 255,77 £ 8,55 p<0,05
MoTyxHicTb niBoro wnyHouka, BT 2,08 £ 0,31 3,36 £ 0,29 p<0,01 [195+0,24 2,59+0,16 p<0,05
3aranbHuii nepudepuyHuii onip, avH-clem® | 1511,89 £ 114,18 | 1054,5 + 69,79 p<0,01 |2091,18+318,53 |1197,31+66,97 |p<0,05
MuTomuin neprcepuyHniA onip, yM. of. 26,15+ 2,17 20,88 + 1,31 p<0,05 |44,07+7,25 21,45+ 1,58 p<0,02

110 TOCITIKYBAJIH, MiATBEPPKCHA BiZICY THICTIO CTATUCTUYHO
JIOCTOBIPHOI Pi3HMUII ITpH TMOPiBHAHHI IoKa3HuKiB L[I" y Ba-
TiTHUX Ipyny nopiBHAHHSA B 2230 1 31-36 TrkHIB recrarii.
TibKY 3HAYEHHS YaCTOTH CEPLEBUX CKOPOYEHb CTATUCTHY-
HO BiporigHo 30iapnmuch (p < 0,02) micast 31 TwkHA (3
84,82+ 1,51 1/xB 10 91,40+ 1,76 1/xB). [Toka3HHKH yIapHOTO
00’eMy KpOBOOOITY, yIapHOTO 1HIECKCY, CEPIIEBOTO iHICKCY,
00’€MHOT IIBUAKOCTI BUKHAHHS KPOBI Ta MOTYXKHOCTI JIIBOTO
[UTYHOYKA y TPYIIi MOPiBHAHHS iCTOTHO HIDKYI IO 3HAYCHB
KOHTPOJILHOI TPYIH, a MOKa3HUKU TepUPEPUIHOTO OMopy
OynH 3HaYHO BUINUMH, HiX y TepmiHax 22-30 ta 31-36
TWKHIB BariTHOCTI. L{i 3minu L{I” cnpuuuHMIM CTATHCTUYHO
IOCTOBIpHE MiABHINEHHS 3HAYEHB IiaCTOJIYHOTO apTepi-
aJIBHOTO THCKY B Ipyi mopiBHsHHA. Tak, y Tepmini 22-30
TIDKHIB BariTHOCTI AiaCTOJIYHUNA THCK y TPYIIi HOPiBHSHHS
cranoBuB 74,09 £+ 2,68 MM pt. cT. mpotu 67,08 + 1,14 Mm
PT. CT. y KOHTpOIbHi# rpyti (p < 0,05), a micist 31 TrkHS —
75,00 +2,92 MM pT. cT. 1 63,46 £ 2,07 MM PT. CT. BIIIOBITHO
(p <0,01) (mabn. 2).

O6roBopeHHs

EI'TI, mo mManiecTye rinepTeH3UBHUM CHHIPOMOM, TIOTpe-
Oye 0coOMMBOi yBaru, a OTKe BKUTTS BIATIOBITHUX TPOi-
JIAKTHYHUX 3aXO0AIB. € YMMaJI0 METONK, 110 PEKOMEHI0BaH1
Jutst TPO(ITAKTHKY ITPEEKIIAMIICIT B IPyTIaX BUCOKOTO PU3HKY,
aje 1e JIMIIE MiATBEPIKYE aKTyaJbHICTh NpoOiaeMu Ta ii
HeBuUpilIeHicTb. KpiMm Toro, Oi1bLIiCT i3 IMX 3aC00iB IpyH-
TYIOTBCS Ha PO UTAKTHYHIH i1 Ha OJJHY 3 TAHOK MATOTeHE3y
NpeeKIIaMIICii, He PO3B’sI3yIOTh MPOOJIEMY MONINPEHHS KOM-
TICHCATOPHHUX MOMKIIMBOCTEH Ta CTBOPEHHS HOBHX MEXaHI3MIB
ajianrarii B yCix CHCTEMax OpraHi3my.

ToMmy OUeBHIHOIO € aKTyanbHICTh 3acTtocyBaHHsa [THI y
KOMIUTIEKCHOMY CaHaTOPHOMY O3J0pOBJIEHI SIK €()eKTHBHO-
ro 3aco0y mpoQiaKTUKN aKyIIePChKUX 1 MepUHATAIBHIX
YCKIIaJHEeHb, 30KpeMa npeekiamricii y BaritHux i3 XII,

LUISIXOM MiJABHIEHHS KOMIIEHCATOPHUX MOXKJIMBOCTEH 1
TIOCUIICHHsI Hecnelu(ivHOi pe3UCTEeHTHOCTI OpraHi3My J0
i1 TiroKcii.

Pesynerary 1O CITiHKEHHS, IO 3A1HCHIITH, CBiTYaTh: XKIHKA
i3 XI1 Hanexarb 10 TPy BUCOKOTO PU3UKY BUHUKHECHHS
NepUHATAIBHNAX YCKIIaJHEHb, 1 1€ MiATBEPPKEHO MaToJIo-
riYHMM HaBaHTaXeHHAM Ha [[[" mpoTsIroM ychoro mepiomy
nocmimkerns y 11 ta III tpumectpax BaritHOCTi (20-30 i
31-36 TIKHIB) )KIHOK i3 TPYIH HOPIBHAHHSA. TaK, 31CTaBUBIIN
nokasHuku LIy Barithux i3 XI1 i3 rpyny NOpiBHSHHS 3 Bi-
TIOBIIHIMH OKa3HUKaMH KOHTPOJILHOI IPYIIH, ITiITBEPANIIH
CTaTHCTHYHO TOCTOBIPHY PI3HHUIO OLTBIIOCTI MOKA3HUKIB
Yy BCl TepMiHH TrecTallii, KOJH 3IiHCHIOBAIH JOCITiHKEHHS
(20-36 TIXHIB).

3acrocyBanHns kypcy I[IHI' y xommiiekci caHatopHOTO
03/I0POBJICHH (OCHOBHA IPyTIa) IAJI0 3MOTY i IBUIIATH KOM-
nieHcaTopHi MOXIUBOCTI LI y 1IbOro KOHTHHI€HTY BariTHUX.
Tak, y Tepmini BariTHOCTI 22—-30 TH)XHIB B OCHOBHIH TpyTIi
TTOKa3HUKH A1aCTOJIITHOTO apTePiabHOTO THCKY Ta YacToTa
CEepILEBUX CKOPOYEHb BIPOTIHO HIDKYI 38 KOHTPOJIBHI 3HA-
yenus (p < 0,001), wo y wid rpymi 3yMOBJICHO HaONMKEeH-
HSIM JIO TIOKa3HUKIB KOHTPObHOT Tpymu (p > 0,05) 3HaueHb
niepuGepIIHOTO OTIOPY HEe3aJIeKHO Bl TEPMiHY 3IIHCHEHHS
nocmimpkerrs. [licis 31 THKHS TOPIBHSAHO 3 MTOKa3HUKAMHU
y 22-30 THXHIB BariTHOCTI B OCHOBHIH I'PyIIi 3HUKYIOTHCS
3HAYCHHS yIapHOro 00’eMy KpoBoobiry (p < 0,001), ymap-
Horo iHaekcy (p < 0,001), 06’e€MHOT IIBUAKOCTI BUKHIAHHS
kpoBi (p <0,001) Ha GoHI T IBUIIECHHS 3HAYECHB 3araJJbHOTO
(p < 0,01) Ta muromoro nepudepuanoro (p < 0,01) omopy,
CIIPUYMHSIOUN 30UIBIICHHS YaCTOTH CEPLEBHX CKOPOYCHb
(p < 0,01) Ta mixBUIIEHHS iaCTONIYHOTO apTepiaIbHOTO
tHcKy (p < 0,01). Lle cBimYMTh NMPO BUCHAXXEHHS KOMIICH-
CaTOPHUX MOXJIMBOCTEH OpraHi3My HAIIPHUKIHII BariTHOCTI.

OTxe, nocmiguemm LI i mopiBHSABIIM i1 B pi3HI TEPMiHI
recTauii Ta B rpylax, BUSBHIN 3BOPOTHY 3JICKHICTH MIXK
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MTOKAa3HUKAMH, 10 BiIOWBAIOTH iIHTEHCHUBHICTB KapIioreMo-
JMHAaMIKH, Ta TOKa3HUKaMH, 1110 XapaKTePU3YIOTh BETNIUHY
nepru(epUIHOTO OTIOpy CynuH. MOXKIIMBO, 1€ € OJXHUM i3
KIiHIIEBHX MEXaHI3MIB a00 ITiITPHUMaHHSI apTePiaIbHOTO THCKY
Ha (izioNoriyHOMY piBHI, 800 HOTO MATOJOTIYHOTO ITiIBH-
uienns npu XI1 1 npeexnamicii. KpiM Toro, quHamika TaKux
TTOKA3HHUKIB, SIK YAApPHUI 00’ €M KpOBOOOITY, YIapHUI iHIEKC,
CcepLeBuil iHIIEKC, 00’ €MHA BU/IKICTh BUKHJAHHS KPOBI, TIO-
TY>KHICTb JIIBOT'O IIUTYHOYKA, 2 TAKOX 3araJIbHOTO i TATOMOTO
nepreprUyHOTO OIOpy B TepMiHi BaritHOCTI 20—-36 THXXHIB
MaihkKe IZIEHTUYHA B yCIX TPyIax CIOCTEPEKEHHS.

Y pesynbrari J0CiiIKeHHS BCTAHOBHIIH, 1110 TS TPaKTHY-
HOTO BUKOPHCTAHHS JJOCTaTHHO OLIHIOBAHHS YapHOTO abo
CEpIIEBOTO 1HACKCIB, [0 XapaKTepU3yIOTh IHTEHCHBHICTH Kap-
JIIOTeMOIMHAMIKH Ta HE 3aJIeXaTh BiJl aHTPOIIOMETPUIHHUX
JTaHWX BariTHOI. Tak, CIiBBiTHOIIEHHS TOKa3HHUKIB CEPIIEBOTO
IHJIEKCY Ta 3arajbHOro NepruepUIHOTO OIOPY CYAUH Y BCiX
Tpymax JOCTIIPKEHHS OyI0 CTaOUTFHUM i TIPSIMO 3aJIeKao
BiJl piBHS apTepiaJIbHOTO THCKY.

BucHoBKku

1. BariTHi i3 XpOHIYHUM Mi€TOHEYPUTOM HaJIEKaTh JIO
IPYIH BHCOKOTO PU3HMKY BUHUKHEHHS IepHHATAIBHUX
YCKJIaJHEeHb, IO MiATBEPXKEHO MAaKCUMallbHUM HaBaHTa-
JKEHHSM Ha [EHTpalbHy reMoauHaMiky y tepmian 20-30 i
31-36 TrxHIB recrariii.

2. Pe3ynpraTté JOCIIKEHHS CBITYATh, 110 3aCTOCYBaHHS
MePEPHBIACTOI HOPMOOAPUYHOT TIMOKCUTEpAITii B BariTHUX 13
XPOHIYHUM ITi€IOHS(PPUTOM Yy KOMIUTEKCHIH IIporpaMi caHa-
TOPHOTO 03ZI0POBJICHHS ITi/IBUIILY€ KOMIIEHCATOPHI MOXJIMBO-
CTi cepLeBO-CyIMHHOI cHCTeMH opraHizmy. Lle miaTepmkeHo
BIPOTiHAM 3HIKEHHSIM 3arajbHOTO MEepru)ePUIHOTO OTOPY
MeHIe Hik 1500 auH:c/cM™ Ha T91i 3pOCTaHHs OKa3HUKIB
CepIIEBOTO iHAEKCY MOHAM 3 MIT/(XB M?).

3. Jlns OLiHIOBaHHS CTaHy LEHTPAJIbHOI FeéMOIUHAMIKA
BariTHUX i3 XPOHIYHUM ITi€JIOHE(PPUTOM PEKOMEHIOBAHO
BUKOPHCTOBYBAaTH MOKAa3HUKH YAApHOTO Ta/abo ceprieBoro
IH/IEKCiB, IO XapaKTePH3yIOTh IHTEHCUBHICTD KapaioremMo-
JMHAMIKU Ta HE 3aJIeXaTh BiJl aHTPOIIOMETPUYHHX JaHHX
KIHKH.

[lepenexTHBY MOJAIBLIINX A0CTIKEHD TTOJIATAIOTh B OIli-
HIOBaHHI BIUTUBY (i3uuHOi Teparii Ta mpepopMOBaHUX
(I3MYHMX YMHHUKIB y KOMIUIEKCHIH POrpami CaHaTOPHOTO
O3IIOPOBJICHHS Y BaTiTHHUX i3 XPOHIYHAM Mi€TOHEPPUTOM
Ha YacTOTy aKyIIepChKUX I MepHHATAJIbHUX YCKIIaHEHb, a
TaKOXX HACHIIKU PO3POIKEHHSI LIUX JKIHOK.
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OocnigkeHHA BITYN3HAHOIrO PUHKY NiKapCbKUX 3acobiB,
L0 3aCTOCOBYHOTb Nifg Yac nikyBaHHsA BlJl-iHdekuii

T. M. 3apiyHa@ABPF T, C. BputaHosa>*BCDE

3anopisbkuil AepxaBHU MeauyHUiA yHiBepcuTeT, YkpaiHa

A — KOHUenNUis Ta au3aiH gocnimkeHHst; B — 36ip aannx; C — aHani3 Ta iHTepnpeTauis aanux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTatouHe 3aTBepaXeHHs CTaTTi

MeTa po60oT1 — JOCTIMKEHHS BITYM3HSHOTO PUHKY NMikapChbkux 3acobiB, LU0 3aCTOCOBYIOTH Nig Yac nikyeaHHs BlT-iHdekwii, ans ontumisauii
nikapcbKoro 3abesneyeHHs LinboBoi rpyni XBOPUX.

Matepianu ta metoau. Mig Yac poboTn BUKOPUCTOBYBaNM €NEKTPOHHI mxepena iHdopmauii: [JepxaBHuin peectp nikapcbkux 3acobis
YkpaiHu, Komnenaiym-oHnaiiH, Tabletki.ua. JlocnimkeHHs 34inCHUIM, 3aCTOCYBaBLUM CUCTEMHO-aHaMITUYHWIA, MaTeMaTUKO-CTAaTUCTUYHUIA,
NOPIBHANBHWIA METOAM aHaniay.

Pesynkratu. BuB4EHHS acoOpTUMEHTY Nikapcbkux 3acobiB ans nikyBaHHs BIJl-iHbekuii nokasano reTeporeHHicTb Liboro cermeHTa dap-
MaLEeBTUYHOTO PUHKY YKpaiHu — B HasiBHOCTI € TBepfi, piaki nikapcobki hopmu, opuriHanbHi Npenapatu Ta reHepuku. AHanis gipMosol
CTPYKTYpY¥ MOKa3aB: Ha HaLioHanbHOMY PUHKY nikapcbkux 3acobi ans nikysaHHs BlJl-iHbekuii nepesaxae npogykuis iHO3EMHWX KpaiH
(95,93 %), HanbinbLUy YacTKy CTaHOBNATL papmaLeBTUYHI kKomnanii 3 IHaji (67,07 %).

JocnigpxeHo KOHKYPEHTOCMPOMOXKHICTb dhapMaLeBTUYHKX (DipM-NoCTavanbHUKIB Mikapcbkux 3acobis Ans nikyeaHHs BIJl-iHdekuii. BeTa-
HOBUNW, L0 HANCTINKILLA NO3KLIA Ha LibOMY CErMeHTi puHKY HanexuTb ipmi Axccen-Cinar C.n.A., Itanis. 3giicHunu kBaniMeTpuiHWiA
aHani3 nikapcbkux 3acobis ans Tepanii BIJT-iHdekuil, BUSHaumMnm Hanbinbll edekTBHI Ta pauioHanbHi 3 HUX.

BucHoBku. Jocnignnu BiTYM3HAHWIA pUHOK Nikapcbkux 3acobiB ans Tepanii BIJl-iHdekuii. BusHaumnu acoptumeHTHY Ta ipMOBY CTpPYyK-
TYpY LbOr0 CermeHTa puHky. [poaHanisyBanu piBeHb KOHKYPEHTOCMPOMOXHOCTI hapMaLeBTUYHUX KOMMNaHiN, BU3HAYMIU HanbinbLL
pauioHanbHi 3 HKX.

BcTaHoBwnK, WO BiTYM3HSAHI (hapMaLeBTUYHI ipMM Ha LIeN CEerMeHT pUHKY nocTadaroTb nuwwe 4,07 % nikie, WO Hanexarb 40 ABOX i3 M'ATK
rpyn BignoBsigHo Ao knacudikauii ATC. Tomy akTyanbHUM € po3pobrneHHs HOBUX Mikapcbkux npenapartis Ans nikyeaHHs BI-iHdekuii, a
TaKOX YNpOBaKeHHS iX BUpPOBHMULITBA Ha TepuTopii YkpaiHu.

Kntouogi crnoBa: gocniJKeHHs, puHoK, nikapceki 3acobw, BIJ1-iHdekuis, aHTMpeTpoBipycHi npenaparti.
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Research of the domestic market of drugs for the treatment of HIV infection
T. P. Zarichna, T. S. Brytanova

The aim of the research is to study the domestic market of medicines for the treatment of HIV infection to optimize the drug supply of
the target group of patients.

Materials and methods. Electronic sources of information (State Register of Medicines of Ukraine, Compendium-online, Tabletki.ua) were
used to achieve the goal. System-analytical, mathematical-statistical, and comparative methods of analysis were used.

Results. The study of the assortment of drugs for the treatment of HIV infection showed the heterogeneity of the specified segment of
the pharmaceutical market of Ukraine: there are solid and liquid dosage forms, both original and generic. The analysis of the company
structure made it possible to establish that the national market of drugs for the treatment of HIV infection was dominated by foreign manu-
facturers (95.93 %), the largest share of which was pharmaceutical companies from India (67.07 %).

The competitiveness of pharmaceutical firms supplying drugs for the treatment of HIV infection was studied. It was established that the firm
Janssen-Silag S.p.A., Italy, occupied the most stable position in the studied market segment. A qualitative analysis of the mentioned
medicines was carried out. The most effective and rational of them were determined.

Conclusions. Astudy of the domestic market of drugs for the treatment of HIV infection was conducted. The assortment and brand structure
of this market segment was determined. The level of competitiveness of the above-mentioned pharmaceutical companies were analyzed,

ARTICLE UDC 615.281.8:339.13.021-047.37(477)
INFO DOI: 10.14739/2409-2932.2023.1.272611
Current issues in pharmacy and medicine: science and practice 2023; 16 (1), 60-65

Key words: research, drug, marketing, HIV infection, antiretroviral drugs.

*| il H
e E-mail: goculyats@gmail.com

zsmu.edu.ualarticle/

view/272611 Received: 16.01.2023 // Revised: 02.02.2023 // Accepted: 06.02.2023

60 Current issues in pharmacy and medicine: science and practice. Volume 16. No. 1, January — April 2023 ISSN 2306-8094


https://doi.org/10.14739/2409-2932.2023.1.
272611

mailto:goculyats%40gmail.com?subject=
https://orcid.org/0000-0002-3711-4453
https://orcid.org/0000-0003-1805-4552

OpueiHaribHi 0oCidKeHHs

and the most successful of them were identified. At the same time, it was established that domestic pharmaceutical companies supply
only 4.07 % of drugs of two out of five groups according to the ATS classification to this segment of the market. In connection with this,
the development of new drugs of the specified action and the development of their production in Ukraine is important.

Key words: research, drug, marketing, HIV infection, antiretroviral drugs.
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BIJI 3anuimaethbes m1o6aibHO0 MPOOIEMOI0 CHCTEMH 0XOPO-
HH 3710pOB’sl. Tak, KUIBKICTB JIFOAEH, Y SIKHX J1arHOCTOBaHO
BlJI-indexmito Ta KOTpi OTPUMYIOTh aHTUPETPOBIPYCHY
(APB) Teparito, cTabiIbHO 3pocTae, focsArHyBM 132 239
ocib Ha mogarok 2022 poky. 3rigHO 31 CTATUCTUYHIMH Ja-
aumu LeHTpy rpomancekoro 3mopos’ss MO3 VYkpainu, 3a
ocrauHi TpH Micsi 2022 poky B YipaiHi odiriitHo 3apee-
ctpoBaHo 3144 HoBi Bunaaku miei iHdexmii [1].

BoaHouac sikicTh Ta e()eKTHBHICTB JIIKYBaHHS HEYXUIIbHO
MOJIIIIYIOTECSL B Pe3yJIbTaTi BIPOBAXKEHHS HOBHX IIPO-
TOKOJIIB. BipycHe HaBaHTa)KeHHs I0Csrae HEBU3HAUYCHOTO
piBHs B xBopux Ha BlJI-indexkuiro. Ile o3navae, mo tect Ha
BipyCHE HaBaHTa)KEHHI HE MOYKE BUSIBUTH BIpYCHI YaCTHHKH B
KpOBi, TOOTO BiH HemiepeqaBaHuii. Came 1€ € MiATBEPIHKCHIM
HayKOBHM ITIIXOZOM JIO 3ari00iraHHs MOMIMPEHHIO, a TAKOX
3axX0I0M i3 KOHTpOITIo Hax emigemiero BIJT [2].

Huni HatteexTrBHIIMI 1 HalAi€BimMit 3aci0 JTIKyBaHHS
BUI-indeknii — cnenudivyaa TpoTUBIpyCHA Teparis, 1o
nependavae OJIOKyBaHHS BIpyCy B KPOBI Halli€HTa 3a IOT0-
MOT'OI0 aHTHPETPOBIPYCHHX MpenapariB, 3aBISIKH YOMY BiH
HE MOXE PO3MHOXYBaTHCs Jayi. MeauuuHa 10ci He Mae
3aco0iB, 10 Jajdd O 3MOTY TOBHICTIO 3BUIBHUTH JIIOIUHY
Bix BIJI, arre cTBOpeHO JIiKH, sIKi MOXKYTh ICTOTHO 3aTpUMaTH
PpO3BHUTOK XBopoOH [3].

Jus ciengivaOi aHTHpETpOoBipycHOI Tepartii BIJI-iHdek-
Iii SIK are’TH, o BIUTMBatoTh Ha BIJI, HUHI 3acTOCOBYIOTH
npernapary, ski, 3a ATC knacudikariiero, Hajexars J10 TPyIH
«IIpoTuBipycHi 3ac06M A1 CHCTEMHOTO 3aCTOCYBAHHSD». IX
MOAUISIFOTH HA 5 MiATPyIL:

1. HykneorumHi Ta HyKJI€O3WIHI iHTiOITOPH 3BOPOTHOL
tpackpuntaszu (kox ATC JOSA F);

2. Henykneo3uHi iHriOITOpH 3BOPOTHOI TPACKPUIITA3N
(xom ATC JOSAG);

3. Iaribitopu nporeasu (kog ATC JOSA E);

4. Tari6itopu inTerpasu (kog ATC JOSA J);

5. IpotusipycHi 3acobu s nikyBauasa BlJI-indexmii,
kom6inaii (kon ATC JOSA R) [4,10].

YucieHH] CIIOCTEPEKEHHS 38 XBOPUMH TIOKa3aJH, IO
3aCTOCYBaHHS JIMIIE OAHOTO Hpernapary (MOHOTeparis)
CIPHYMHSIE IIBHIKE YTBOPEHHS TaKHMX IITaMiB BIipycy, sIKi
MaroTh OLIBII arpecuBHI BIACTHBOCTI.

[Ipu3HaueHHs KOMOiHAMIT JTiKiB, IO CKIAJAETHCS 3 TBOX
1HTi01TOPIB 3BOPOTHOI TPAHCKPHUIITA3H 1 OJJHOTO iHTiOiTOpa
MpOTeas3y, CIpHUsIE YIOBUTPHEHHIO PO3SMHOXKEHHS BipycCy.
Byxe wepe3 2 THXHI Mics MOYaTKy KOMIDIEKCHOTO aHTH-
BIPYCHOTO JIIKyBaHHsI KUIBKICTh BIDYCHHUX YacTOK 1CTOTHO
3HMXKYETHCS, JIEII0 Mi3HIIIe MOJMINIIYIThCS MOKa3HUKU
IMyHHOTO CTaTycy.

Huni MoHOTepariro npusHavaroth e BlJI-nosutnBHrM
BariTHUM, abu 3armo0irTy nepeaavi Bipycy HeMOBJISITI [3].

Jnsa ykpainuis, sxi Matote BlJI-iHdexnito, mupoxo-
MaciiTabHe BifiChKOBE BTOPTHEHHSI MTOCTABHUIIO ITijl 3arPO3y
1 IOCTYIHICTb, 1 SIKICTh JTIKyBaHHSI.

MeTa po6otu

JocmipkeHHs BITIU3HSIHOTO PUHKY JIIKapChbKHX 3aC001B, IO
3aCTOCOBYIOTH TiJ| Yac JikyBaHHs1 BIJI-iH¢exuil, ast onTu-
Mi3allii JTikapChKOTO 3a0e3MeUCHHS IILJIbOBOI TPYITH XBOPHX.

Matepianu i meToaun gocnigxeHHs

[Tix gyac poGOTH BUKOPHCTOBYBAIIN €JIEKTPOHHI JUKepena iH-
(dopmarii: [lep>kaBHUI peecTp JIiKapchbKHX 3aco0iB YKpaiHu,
Kommnenniym-onnaiin, Tabletki.ua. JlocimimkeHHs 3mificHIIH,
3aCTOCYBaBIIN CUCTEMHO-aHAII THYHU, MATEMaTHUKO-CTaTHC-
TUYHUA, TOPIBHIIBHUE MeTou aHamizy [10—12].

Jlnst BU3HAaueHHs! KOHKYPEHLIT BBE/ICHO MOHSTTS «HaIpy-
YKEHICTh KOHKYpEeHLIiT aHayoriB». Hanpy»eHicTb KOHKypeHLil
TIOKa3y€, CKUTbKU KOHKYPEHTHUX aHAJIOTiB IIPOTHCTABIISETHCS
Ha PHHKY KO)KHOMY OKPEMO BUPOOHHMKY 32 OHHM i3 BHIIB
MIPOAYKIIiT, IO BUITYCKA€THCSI HUM.

CryniHb HalpyKeHOCTI KOHKYPEHIIi Mi>K BUPOOHUKaMH
OIHaKOBOT MPOIYKLIi po3paxoByBajH, BUKOPHCTOBYIOUH
dopmyny:

Kvi=(n-1)/n, (1)

JIe N — KUIBKICTb YCiX KOHKYPEHTHHUX aHaJIOTIB (ipM.

YacTka pHHKY XapakTepHu3ye CTaH KOMIaHii Ha PHHKY
IIOZI0 KOHKYPEHTIB. PO3paxyHOK YacTKH CErMEHTY PHHKY
3MIACHIUTH 32 POPMYIIOH:

d, = nij / =nij @)

Jie Nij — KUTBKICTh TIpemnapariB j-QpipMH B i-CETMEHTI;

2¥nij — cyMapHa KiIbKICTh TIpemnapariB i-ceTMEHTa, 0
3apeecTpoBaHi B YkpaiHi [5—7].

[ OLiHIOBaHHS OCHOBHHUX XapaKTEPUCTHK JIKAPCHKUX
3aco0iB M€l TPyIH 3AIACHAIN KBaJIIMETPUIHUHA aHaTi3.

KBasiMeTpuuHy XapakTepHCTHKY BHKOHAIH, IPYHTYIO-
YHChH HA Pe3yJbTaTax aHali3y W y3aralbHEeHHS JaHUX LI0Z0
KIIIHIYHOTO 3aCTOCYBaHHS TpemnaparTiB. [ omiHIOBaHHS
BUKOPHCTAIH TaKi XapaKTEPUCTHKH: (hopMa BHITYCKY, LIUTIXH
BBEJICHHSI, CIIEKTP TIOKa3aHb (XapaKTepHi IS BCIX aHAJIOTIB —
+1, nomatkoBi — +2 6anm), MPOTUITOKa3aHHs (XapakTepHi— 0,
cnerudivni — 1 6ar), mobiuna mis (xapakrepHi — 0, crienu-
(iuni — 1 6ai), 03HAKH, IO TEPEBAYKAIOTH (KUTHKICTh O3HAK).

OKpeMmi BITaCTUBOCTI JTIKAPCHKUX 3aCO0IB pO3paxyBay, 3a-
CTOCYBABIIH BiTHOCHHMH TOKa3HUK SIKOCTi (Kij) 3a (OPMYIIOIO :

K, =f (P, P.5), 3)

e Pijﬁ*ﬁ — 0a30BUl MMOKA3HMK, B3SATHH SK BUXIIHUN IS
MTOPIBHSJIBHUX OIIHOK SIKOCTI [8,9].
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ITuToma Bara ¢ipMOBHX IIpenapariB y rpymax ga€ 3MOry
BH3HAYHUTH PiBEHh MOHOIIONI3AIlii BiIIOBITHUX CETMEHTIB
PpHUHKY. MOHOTTOMI3a11isl — TOCATHEHHS Cy0’ €KTOM TOCTIONapIo-
BaHHS MOHOIIOJBHOTO (JJOMiHYIOYOTO0) CTAHOBHINA HA PUHKY
TOBapY, MATPAMaHH: a00 MTOCHIICHHS IThOTO CTaHOBHIIA. J[71s
TIOPIBHSIIBHOTO OLIHIOBAHHS IMX TIOKa3HUKIB 3aCTOCOBYIOTh
YMOBHHH KOe(illieHT MOHOITOMi3a1lii CEerMeHTiB prHKY — K e

K, =Bn/2Nj, “)
ne B — KinbKicTh (hipMOBHX Npenaparis;

>Nj — cymapHa KUIBKICTh 3apeeCTpOBaHHX IPENapariB y
Jj-papmakoTepaneBTUUHIN rpyTIi.

Pe3yneraTtu

ACOpPTHMEHTHY CTPYKTYpY BHBYAIH 3TiTHO 3 Jlep:kaBHUM
peecTpoM JTiKapchKuX 3aco0iB YKpaiHu, e 3apeecTpOBaHO
123 HaiiMeHyBaHHS JIiKiB Li€T J1i1, 2 TAKOXK 32 OHJIAWH-TIOBIJI-
HukoM Kommenmiym [10,11].

Ha mepmomy erami po6oTr mpoaHatizyBaiy acCOpTHMEHT-
HY CTPYKTYpy IOCIHIKYBaHOI I'PYIH JIKapChbKHUX 3acO0iB.
BiamnosiaHo 10 pe3ynbrariB, B aCOPTUMEHTI MEAMYHHX TIpe-
napariB € pi3Hi Jikapcbki ¢popmu. [lepeBary MaroTh TBepi
Jixkapchki popmu: Tabnerku — 81,30 %, mopormku — 8,94 %,
kancymu — 0,81 %, pozunan — 8,14 %, cycnensii — 0,81 %
(puc. 1).

Ha nactymaoMy ertami BuB4mmH iHdopmariito mozo ¢ap-
MareBTHYHUX (DipM, IO HAJAIOTH JIKAPCHKi 3aco0M IIis
nikyBaHHs BlJI-iHdekuii Ha pHHOK JiKapchbKuX 3aco0iB
VYkpainu (mabn. 1, puc. 2).

Hactymauii Kpok — po3paxyBaHHS YaCTKH CETMEHTa Bi-
TYN3HAHOTO (hapMalleBTUYHOTO PUHKY, SIKY 3aiiMae KOXHA
3 (ipM-BHPOOHUKIB JTIKAPCHKUX 3aCO0IB ISl JIIKYBaHHS
BUI-indexuii (puc. 2).

Hanani mpoanaizyBanm KOHKYpEHTOCIIPOMOXKHICTB (ipM,
1110 HaJIAI0Th JTIKapChKi 3ac00M JIOCIIKYBaHOI IpyIv Ha (ap-
MaleBTHYHUI pUHOK. JIiKapchKi npenaparH, o BUBYAIIH, 32

Tabnuusa 1. BigomocTi npo capmavieBTMyHi ipmK, WO HaAAKTb Nikapcbki 3acobu Ans nikyBaHHs BlJT-iHdekuii Ha puHOK nikapcbkyx 3acobis Ykpainu

3ln nikapcbKmMx 3acoBiB | KiNbKOCTi PuHKy (d,)

MpAT «TexHomnor» YkpaiHa 4,07 0,041
2. Uwvnna g IHgis 3 2,44 0,024
3. letepo J1a63 Jlimiten 22 17,89 0,179
4. | AypobiHpo Papma Jlimiten 9 7,32 0,073
5 MINIAH Na6opatopiec Jlimiten 17 13,82 0,138
6. Makneonc ®apmacstotukanc Jliviten 11 8,94 0,089
7. | Emkyp ®apmacstotikanc J1Ta. 6 4,88 0,048
8. Crpangc ®apma CaiieHc Jlimiten 5 4,07 0,041

Tronin Mimiten 2 1,63 0,016
10. | Naypyc a6e Nimiten 2 1,63 0,016
11. | Can ®apmacbtotvkan IHgacTpis Jlimiteq & 2,44 0,024
12. | Mikpo ITabe Jlimiten 1 0,81 0,008
13. | Hatko ®apma Jlimiteq 1 0,81 0,008
14. | E66Bi Jonuneng MbX i Ko KI HimeyunHa 8 6,50 0,065
15. | dypHbe labopatopia AltprieHs Jlimiten 2 1,63 0,016
16. | Mdbanzep MeHodbekyypuHr [Joituneng MbX 1 0,81 0,008
17. | Anccen-Cinar C.n.A. ITania 6 4,87 0,048
18. | KPKA, o.o., Hoo mecTto CnoseHisi 5 4,07 0,041
19. | bopa ®apmachbtoTikan ChOBICi3 IHK. KaHapa 1 0,81 0,008
20. | nakcoCMiTKnaiH IHK. 1 0,81 0,008
21. | MaTeoH IHk. 2 1,63 0,016
22. | makco OnepeiiwHc tOK Mimiten Benwka bpuTaHis 4 3,25 0,032
23. |Tineap CaiteHcus Aitenenp KOC IpnaHgis 4 3,25 0,032
24. | Wupxsxyanr JloHsean ®apmacstoTikanc Ko.Jltg Kutai 1 0,81 0,008
25. | Anbxyen Bioxem tOHaiTen ®apmacetotikan Ko. JlTa. 1 0,81 0,008
3aranom 123 100
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Tabnuus 2. [laHi npo cTaH HanpyXeHOCTi Mix BUPOBHUKamMK Ta pesynbTati KBaniMeTpyiHoro aHanidy Ans nikysauHs BIJl-iHdekuii

Hassa rpynu KinbkicTb KoedpiuieHt KoedpinjieHT
(Ha3Ba aito4oi pe4oBUHM) 3apeecTpoBaHUX HanpyxeHocri (K ) KBanimeTpii (Kii)
nikapcbkux gopm

MoHonpenapatu

1. TeHodpoBip An3onpokcuny ymapar JO5A FO7 1 0,91 0,22

2. TeHochoBip anadeHamig JO5AF13 2 0,50 0,22

3. 3noByanHY JOSA FO1 13 0,92 0,17

4. ExTekasip JO5A F10 3 0,67 0,17

5 TamiByouH JO5A F05 10 0,90 0,22

6. HesipaniH JO5A GO1 9 0,89 0,56

7. EdpasipeHL, JO5A G03 2 0,50 0,67

8. ETpasipuH JO5A G04 2 0,50 0,72

9. PutoHasip JOSA EO3 1 0 0,89

10. Abakasipy cynbdar JO5A FO6 1 0 0,06

11. [apyHaip eTaHonat JOSAE10 8 0,88 0,89

12. PunnisipuHy rigpoxnopug JO5A G05 1 0 05

KombiHoBaHi npenapatu

1. 31OoByAWH i namiByauH JOSARO1 12 0,92 0,39

2. TeHodhoBip An3onpokeu, JO5A R03 7 0,88 0,44
eMTpuumMTabiH

3. 31O0BYyaMH, NamiByauH, JO5A R05 1 0 0,94
HesipaniH

4. EmTpuumTabin, TeHodoBip Ausonpokeun, JOSA R06 8 0,88 0,78
edaBipeHL

5. EmTpuumTabin, TeHodoBip Ansonpokeun, JOSA R08 2 0,5 05
punniBipuH

6. JlamiByauH, TeHodOBIp Ay3onpokeu, JOSAR11 5 0,80 0,72
edasipeHL

7. EmTpuunTabin, TeHodosipa anaceHamig, JO5AR18 1 0 0,17
eneiterpaip, kobiuucrar

8. [onyTerpasip, namisyauH, TeHOGOBIpY JO5A R27 6 0,83 0,33
[LM30NPOKCHI

9. [onyTerpasip, punnisipuH JO5A R21 1 0 0,56

10. ATasaHaBip, pUToHaBip JO5A R23 1 0 1

1. JloniHasip, puTtoHasip JOS5AR10 6 0,83 0,89

12. OwmbiTacsip, napuranpesip, JO5A P53 4 0,75 0,44
PUTOHABIp

13. Abakasip, namiByauH JO5A R02 4 0,75 0,33

14. Abakagip, namiByauH, JOS5AR13 2 0,50 0,61
JonyTteprasip

Tabnuusa 3. KoediLieHT MoHononisaLii 3anateHToBaHMX nikapcbkux 3acobiB Ans NikyBaHHs BINl-iHekuii

Anccen-Cinar C.n.A., Itanis 0,04286
2. lneap Caviencus fimiten, IpnaHais 0,01429
3. MaTeoH IHk.,ITanis 0,01429
4. Mdparizep MeHiodekyypuHr JonuneHg M6X, HimewyunHa 0,00714
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= Cycnenaii Kancynu
0,81 % 0,81 %

= Po3unHu
8,14 %

Tabnertku
81,30 %

Puc. 1. lliarpama po3noginy acopTUMEHTY aHTUPETPOBIPYCHUX
npenapartiB Ans nikyBaHHs BIJl-iHdekuii 3a nikapcbkumu chopmamm.

Benuka bputaHis;  IpnaHgis; CnoseHis;

3,25% 3,25% 4,07 % ITanis;
Kurait; 4,87 %
1,62 %
KaHapa;

HimewunHa;
8,94 %
. o

Vipaiva; IHpis; 66,68 %

|

4,07 %

Puc. 2. [liarpama cniBBiAHOLWEHHSA KpaiH-BUPOOHWKIB NiKapCbKux
3acobiB Ang nikysaHHs BIIl-iHdbexwii.

JIIOYMMH PEIOBHHAMHI CHCTEMATH3YBAJIH HA 26 TPYI 3TiTHO
3 KJIacu(iKalli€lo aHaTOMO-TEPANEBTUYHOI CHCTeMH. Bera-
HOBHJIM CTaH HANPY>KEHOCT] Mi>K BUPOOHUKAMH, 3IHCHUIIN
KBaJIMETPUYHUI aHami3 (maon. 2).

ITix yac HACTYITHOTO AOCIIIKCHHS pO3paxyBaii Koedii-
€HT MOHOIIOJIi3a11i1 JTIKapChKUX 3aC001B, 110 BUBYAJIH, 0O Ce-
peI KX MpernapariB € OpUriHAIbHI TATCHTOBAHI IPEapaTH.
Ixust muTOMa Bara nokasye, HACKIIBKH 111 'pyTIa € TIpHBadIu-
BOFO JIUIS TOCHIKEHb B ACHEKTi JOTIOBHEHHS HOBIMHU JIiKap-
cekumH 3acobamu. Le Tak 3BaHi mpenaparu «Brand namey,
a0 «hipMoBi». Pe3ynbraTu aHamizy HaBeACHO B mabauyi 3.

O6roBopeHHs

[MpoTsroM KOCTiIKEHHS BCTAHOBJICHO, 1[0 CETMEHT PUHKY
JIKApChKHUX 3aco0iB /st JikyBaHHs BlJI-iHdexuii MicTuTh
10,57 % opwurinansaux npenaparis i 89,43 % reHepukis.
31e01TBIIIOTO I1i JTIKApChKi 3aC00U ABISIOTH COO00 KOMOI-
HOBaHi Ipenapar, IXHs KilbKiCTh CTAaHOBHUTH 71 HaiiMeHy-
BanHsi (57,72 %), a moHonpenaparis — 52 (42,28 %).
PesynbraTi aHanizy cTpykTypu (apManeBTHIHUX (ipm,
10 HAJIAFOTh JIKAapChKi 3aco0m ayst nikyBaHHA BlJI-iHpek-
il Ha pUHOK YKpainu, nokazamu: 95,93 % npenaparis i€l
(hapMaKOIOTIYHOI TPYTIH HAXOIUTH 3-32 KOPIOHY, IIePEBaXK-
Ho 3 [HmIT (66,68 %); npyre Miclie cepen MOCTavYalbHUKIB
Hanexuts HimeuunHi (8,94 %), Tpete — Itamii (4,87 %).

BitumsHsHI (hapManeBTHYHI KOMIaHii MPEICTaBICH] JINIIIe
onunM BupoOHHUKOM — [IpAT «Texuonor» (4,07 %).

3naveHHs koedinienTa HanpysxeHocTi (Kvi) mokazano, mo
HaWOIIbIIy KOHKYPEHIII0 MK BUPOOHMKAMH MOHOIIpEra-
pariB criocrepiratots uis (ipM, SIKi BUIYCKAlOTh aHAJIOTH
supoBynuny (Kvi = 0,92).

Hwuska npenaparis: priImniBipiH, pUTOHABIp Ta abakaBipy
cyabdar — He MaloTh aHAJIOTIB Cepel MOHOIpenapariB Ha
(hapmMarieBTHIHOMY PUHKY YKpainu. OTxe, B IIbOMY BUIIa/IKY
koHKypeHIIii Hemae (Kvi = 0).

VY rpyni KOMOIHOBaHMX aHTHPETPOBIPYCHUX IIperiapariB
Hai01IbIIa KOHKYPEHIIsl cepell Ipenaparis, O MICTATh
3upoBynuH 1 amiByauH (Kvi = 0,92). He BUsIBIIEHO KOHKY-
PEHIIII0 IS JTIKApChbKHUX 3acO0IB, 110 MICTSATH 3WIOBY/IVH,
JIaMiBYIMH, HEBIpaIiH; eMTpULUTa0iH, TeHOQOBIpy anadeHa-
Mi1, enBiTerpaBip, KOOIICTAT; TOTyTIPETHABIp, PIIIIiBIPHH;
arazaHaBip, putoHasip (Kvi = 0) (mab6a. 2).

3rifHO 3 TaKUM KpHUTEpieM, SK YacTKa CerMEeHTa BITUM3-
HSHOTO (hapManeBTHYHOTO PUHKY, IO 1i 3aiiMae KOXKHA 3
(ipM-BHpPOOHUKIB, HAWOIIBITY TUTOMY Bary mae I'erepo
JIa63 Jlimiten (Innist) Ta MIJTAH JlaGoparopiec Jlimiten
(Tamist) (mabn. 1).

[TpoananizyBaBIIN pe3ysIbTaTH KBATIMETPUYHOTO aHAIi3Y,
3pOOMIIM BUCHOBOK: HaHOIIbII KOHKYPEHTO3JaTHUMHU Ta
palioHaJIbHUMHU JIIKAPCHKUMHU 3aco0aMu JUIsl JIIKyBaHHS
BUI-indexuii cepen MOHONpenapariB € aHAJIOTH PUHOHABIPY
abo mapynasipy (K, = 0,89). 3-nomix ananoris koM6iHOBa-
HUX TIpelapaTiB yBary IpHBEPTa€e aTa3oBip y MO€AHAHHI
PHUTOHABIPOM (Kij = 1). IleBHOIO MipOIO 1M Iperaparam
MIOCTYIIAIOThCS IPeIapaTH-aHaIOr i 3UAOBYANH Y TIO€IHAHHI
3 namiBy/IHOM, HeBiparinoM (K, =0,94), a Takox noninasip
y IIO€THAHHI 3 PUTOHABIPOM (Kij =0,89).

3a pesyneraraMu KBaJIMETPUYHOTO aHaNi3y, HE € parlio-
HAIGHIMH MOHOIIpENapary, aHaJoru abakaBipy Cymbdary
(Kij =0,006), 3unOByIHHY (Kij =0,17) Ta eHTEKaBIpY (Kij =0,17).

B acmiexTi opHUriHQJIBHOCTI 3aIIaTeHTOBAaHUX IIperapariB
cepen apmareBTHYHUX (ipM, SIKi TOCTavalOTh JIIKapChKi
3aco0H JJOCIIPKYBaHOI rpyIHy, HAaHBUIIMHA Koe]illieHT MOHO-
nomsauii (K = 0,04286) mae dipma Snccen-Cinar C.iLA.,
Iranis (mabn. 3).

BucHoBKkuM

1. Mocmimumy BITYM3HSHUN PUHOK JIIKAPCHKUX 3aC00iB
st Tepanii BlJI-indexnii. Buznaumim acoprumeHTHY Ta
(ipMOBY CTPYKTYpY LILOTO cermeHTa pusky. [IpoananizyBanu
PiBEHb KOHKYPEHTOCIIPOMOKHOCTI (hapMarieBTHYHUX KOMITa-
Hill, BU3HAYM/IM HAMOUTBII pallioHaNIbHI 3 HUX. BeTaHoBHIIH,
[0 BiTYM3HAHI (hapmaneBTU4Hi (ipMH Ha Ieil CErMEHT
puHKY mocradaroTh suiie 4,07 % JiKiB, 110 HAJIEKATh 10
JIBOX 13 TI’SITH TPy BiAnoBiaHO 10 knacudikamii ATC. Tomy
aKTyaJIbHUM € pO3pOOJICHHS HOBHX JIKAPCHKUX MpernapaTiB
s mikyBaHHa BIJI-iHdexmii, a Tako ympoBaKeHHS 1X
BHUPOOHHUIITBA HA TEPUTOPIi YKpaiHU.

2. PesynsraTi OCHiJPKEHHS MOXKYTh Oy TH BUKOPHCTaHI Map-
KeToJIoraMu (hapMaLeBTHYHUX KOMIIAHIH 1151 3a0e3edeHHs
e(eKTUBHIIOI PoOOTH, 1 IIe CIPUSTIME ONTHMI3aLlii JIiKap-
cbKoro 3abe3nedyenHs BlJI-indekoBanux i xsopux Ha CHI/I.
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Metoau cuHTe3y noxigHux 1,2,4-tpiasony,
O MalTb METOKCU(PEHINTbHUN 3aMiCHUK,
i AocnigXeHHA crnekTpa iIXHbol hapmMaKonoriYHOl aKTUBHOCTi

[. B. oBGHA®*ABCD A T, KannayweHkoDAEF

3anopisbkuil AepxaBHUI MeauyHUA YHiBepcuTeT, YkpaiHa

A — KOHUenUis Ta au3aiH gocnigxeHHs; B — 36ip aaHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTTi;
F — ocTatouHe 3aTBepaXeHHs CTaTTi

Y cyyacHomy cycninbCTBi poboTa hapmMaLeBTUYHOTO MpaLiBHUKA € AyXKe BaXIMBOI, OCKINbKW CKNagHO YSBUTW NikyBaHHs moaen 6e3
BYKOPUCTaHHS Nikapcbkux 3acobiB. 3 4aCOM KiNnbKiCTb 3aXBOPIOBaHb, L0 MatoTb CBOI 0COBMMBOCTI, NuLe 3BinbLUyETLCSA, TOMY CTBOPEHHS
nikapcbkux 3aco6iB CUHTETUYHOTO NOXOMKEHHS 3aNWLIAETLCA aKTyanbHUM 3aBOaHHAM HayKOBLIB YCbOrO CBITY.

€ YMMarno reTepOLIMKMIYHNX CUCTEM, MOXIAHI SIKUX MatoTb LUMPOKUIA CIEKTP hapMaKornoriyHMX akTUBHOCTEN, SIK-0T oypaHy, nipony, nipasony,
nipuanHy, nipumiguHy, nypuHy Ta 6aratbox iHwmx. OcobnuBy yBary NpuvBEPTalOTh CTPYKTYPU, LLIO XapaKTepu3yrTbC HU3bKUMK NMOKas-
HUKaMW TOKCMYHOCTI. Be3ymoBHO, BuXigHa reTepouukmiyHa pevoBmnHa NOBMHHA MaTy Kinbka peakUiiHO 3AaTHUX LieHTpiB Ans nobyaosu
MakcumMarnbHoO ebekTUBHUX dhapmakohopis.

[ocnimkeHHs BYEHUX i3 Pi3HMX KpaiH CBITY BKa3yOTb HA NEPCNEKTUBHICTb BUKOPUCTaHHS NOXIAHWX reTepoLmMKnivHoi cuctemu 1,2,4-Tpiasony
AK MoAeneii Ans HoBux 6ioMoriYHO aKTUBHMX PEYOBWH.

MeTta po6oTu — y3aranbHeHHs AaHWX WOAO Cy4acHWX METOAIB CUHTE3Y NnoxigHux 1,2,4-Tpiazony, BUSHa4EHHs! BNUBY METOKCU(EHINbHOTO
3aMiCHUKa Ha peakUinHy 34aTHICTb i 3MiHY crekTpa (hapMakonoriYHOi aKTUBHOCTI.

Matepianu ta metoan. lMig yac poboTn BUKOpPUCTaNK Taki METOAW: aHaniTUYHWUIA, IHPOPMALIAHOTO MOLLYKY, OMMCOBWIA, y3aranbHEeHHS.
Bueunnu BigomocTi haxoBoi nitepaTypu WOLO METOAIB CUHTE3Y Ta AOCHigXeHHs BionoriyHoi akTUBHOCTI noxiaHwx 1,2,4-Tpiasonis, sk
MICTSATb METOKCUCEHINBHUIA 3aMICHUK.

Pesynisraty. 3aiicHMNM nowyk, aHanis Ta y3aranbHeHHs iHchopmaLii LWoAo MeTodiB CUHTE3y Ta AOCHIMKEHHS BiONoriYHOI aKTUBHOCTI
noxigHux 1,2,4-Tpia3onis, O MICTATb METOKCUCEHINBHUIA 3aMiCHUK. Y pe3ynbTaTi BUBYEHHS JOCTYMNHUX Mxepen dhaxoBoi iHhopmallii Ta
3MiICHEHHS HAayKOBOrO MOLLYKY BCTAHOBWINK, LLO AOCRIMHKEHHS NoXiaHuX 1,2,4-Tpiadony 3 METOKCUMEHINbHUMM 3aMiCHUKaMK NocifatTb
BaXNNBE MiCLie B YKpaiHCbKill chapMaLeBTUYHIN rany3i, OCKIfbKX Li CNONyK1 XapakTepuaytoTbCs LUMPOKUM CNEKTPOM hapMakomnorivyHol
aKTWBHOCTI, MatoTb HWU3bKi MOKA3HWKM FOCTPOI TOKCUYHOCTI Ta € NEPCNEKTUBHUMM 4N CTBOPEHHS Ha iXHi OCHOBI HOBMX aKTUBHMX dhap-
MaLEeBTUYHUX iHFPEQIEHTIB.

BucHoku. OnpautoBaHHsl, aHani3, cuctemaTti3alisi, 3iCTaBneHHs N y3aranbHeHHs CydacHuUX mxepen iHgopmaLii CBigYaTh npo LWNPOKY
CUHTETUYHY BapiaTUBHICTb, 4OBOMI LUMPOKMIA CNEKTP BioNnoriyHOT akTUBHOCTI Ta HU3bKi MOKa3HWKM FOCTPOT TOKCUYHOCTI NoXigHWX 1,2,4-Tpia-
3011y 3 METOKCU@EHINbHUMI 3amiCHUKaMK Npu 5 nonoxeHHi sapa 1,2,4-Tpia3onbHOro LMKNY, a TakoX NePCneKTUBHICTb iX 3aCTOCYBaHHS.

Kntouogi cnosa: noxigHi 1,2,4-Tpiadony, METOKCMEHINBHUIA 3aMiCHWK, (hapMaKonoriyHa akTUBHICTb.
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Methods of synthesis of 1,2,4-triazole derivatives with methoxyphenyl
and study the spectrum of their pharmacological activity

D. V. Dovbnia, A. H. Kaplaushenko

In today’s society, the work of a pharmaceutical worker is very respectful, because it is difficult to imagine the treatment of people without
the use of drugs. As time passes, the number of diseases with their own characteristics only increases, so the creation of drugs of syn-
thetic origin remains an actual task for scientists around the world. There are a large number of heterocyclic systems, the derivatives of
which exhibit a wide range of pharmacological activities, namely, furan, pyrrole, pyrazole, pyridine, pyrimidine, purine, and many others.
Particular attention is drawn to structures that have low toxicity. Undoubtedly, the initial heterocyclic substance must have several reactive
centers in order to build the most effective pharmacophores.
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Studies by scientists from around the world point to the prospect of using derivatives of the 1,2,4-triazole heterocyclic system as models
for new biologically active substances.

The aim of the work was to summarize data on modern methods for the synthesis of 1,2,4-triazole derivatives, to determine the effect of
a methoxyphenyl substituent on reactivity and changing the spectrum of pharmacological activity.

Materials and methods. In the work, we used such methods as analytical, information search, descriptive, generalization. The materials of
the research were information from the professional literature on the methods of synthesis and study of the biological activity of 1,2,4-tri-
azole derivatives with methoxyphenyl.

Results. A search, analysis, and generalization of information on the methods of synthesis and study of the biological activity of 1,2,4-triazole
derivatives with methoxyphenyl were carried out. As a result of the studying available sources and implementation of scientific research, it was
found that studies of 1,2,4-triazole derivatives with methoxyphenyl occupy an important place in the Ukrainian pharmaceutical industry, as they
have a wide range of pharmacological activity. Also they show low rates of acute toxicity and are perspective to create new APIs on their base

Conclusions. Processing, analysis, systematization, comparison, and generalization of modern sources of information indicate a wide
synthetic variability, a fairly wide range of biological activity, and low rates of acute toxicity of 1,2,4-triazole derivatives, with methoxyphenyl

at the 5th position of the nucleus of this heterocycle and a wide range of their applications.

Key words: 1,2,4-triazole derivatives, methoxyphenyl substituent, pharmacological activity.
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VY cydacHoMy cycHinabcTBI poboTa hapmManeBTHYHOTO
NpaLiBHAUKA € TyXKe BKIUBOIO, OCKIJIBKH CKIAIHO YSIBHTH
JIKyBaHHS JTIofiel Oe3 BUKOPUCTaHHS JIiIKapChKUX 3ac00iB. 3
YacOM KiJIbKiCTh 3aXBOPIOBaHb, III0 MAIOTh CBOI OCOOIMBOCTI,
JvIIe 30UTbITYEThCS, TOMY CTBOPEHHSI JIIKAPCHKUX 3aC00iB
CHUHTETHYHOTO MOXO/DKEHHS 3aIHIIAE€THCS aKTyaJIbHUM
3aBJIaHHSIM HAyKOBI[IB YCHOTO CBITY.

€ YrMao reTeporUKIIITHIX CUCTEM, TIOXiIHI TKUX MalOTh
LIMPOKUHA CHEKTP (papMaKoJOTiYHUX aKTHBHOCTEH, SK-OT
(bypaHy, ipoIry, Mipa3oy, HipHIUHY, TiPUMIiIHHY, ITyPHHY Ta
Oararbox iHmMx. OcoOMBY yBary IpUBEpTalOTh CTPYKTYPH,
II0 XapaKTePH3YIOThCSl HU3bKHUMH ITOKa3HUKaMU TOKCHYHO-
cti. besayMoBHO, BUXi/IHa reTepOIMKIIiYHa peYOBUHA TOBUHHA
MaTH KiTbKa PEeakmiifHo 3JaTHUX LEHTPIB IS MOOyIOBU
MaKCUMaJIbHO e(heKTUBHUX (papMako(opis.

JocmimpkeH s BISHUX 13 PI3HUX KpaiH CBITY BKa3yIOTh HA
MePCHEKTUBHICTh BUKOPUCTAHHSI [TOX1THAX Te€TEePOLUKIITUHOT
cucremu 1,2,4-Tpiazomy sik MofeNei Uil HOBUX O10JIOTTYHO
AKTHBHUX PCYOBUH, OCKUIbKH MOXimHi 1,2,4-Tpia3zoiny ma-
IOTh IIUPOKHHN CIIEKTP O10JIOTIYHOI aKTUBHOCTI Ta HHU3BKY
TOKCHYHICTB.

Meta po6otu

VY3aranbHEHHS! JaHUX LIO/I0 CYYaCHHX METOJIB CHUHTE3Y
moxigauX 1,2,4-Tpiazoiy, BU3HAUYCHHS BIUTMBY METOKCH]e-
HIJTBHOTO 3aMiCHHKA Ha peaKIifHy 3/1aTHICTh 1 3MiHY CIIeKTpa
(hapMaKoJIOTIHHOT aKTHBHOCTI.

Matepianu i meToau gocnigxeHHs

[Tix wac po6OTH BUKOPHUCTAIM TaKi METOIW: aHATITHIHHH,
iH(OpMaIIifHOTO MOIIYKY, OTMCOBHH, y3araJibHeHHs. Busun-
JIM BiTOMOCTI (paXxoBOi JTiTepaTypH MO0 METO/IIB CHHTE3Y Ta
JIOCITiJPKSHHS 010JI0T1YHOT aKTUBHOCTI MOXimaux 1,2,4-Tpia-
3011iB, SIKI MIiCTSTh METOKCH()EHIIbHII 3aMiCHUK.

Pesynkratn

ITix gac onpaIroBaHHs HAyKOBHX JKEPEIT 3pOOHII BUCHOBOK,
1o noxijHi 1,2,4-Tpiazony, siKi MiCTSITh METOKCU(EHUTbHUI

3aMiCHHK, — HEPCIIEKTUBHUI KJIaC CHOJIYK, 110 MPOSIBIISIIOTH
HIMPOKHUH CIIEKTp (papMaKoJIOriYHUX BIACTHBOCTEH 1 Xapax-
TEePU3YIOTHCS] HA3bKIMH IIOKQ3HUKAaMH T'OCTPOi TOKCUYHOCTI.
CydJacHUM TEXHOJOTiSIM HAJECKUTH MPOBiIHE Miclie B
KOXHIH cdepi TisUTbHOCTI JIOMMHM, i CTBOPESHHS HOBHX JTi-
KapchKHX 3aco0iB He € BUHATKOM. Ha eTami, 110 nepenyBas
CHHTETHYHIN 4acTHHI, 3AIHCHUIIN TOTIepEeJHE BU3HAYCHHS
PEYOBHH i3 MOXITMBOIO TPOTUTPUOKOBOIO akTHBHICTIO [1].
J1s bOoTO BHKOPHCTAaHO MOJIEKYJSIPHUN JOKIHT. 3acTocy-
BaHHS METOMIB in silico mae 3Mory 30epertu 1adopaTopHIX
TBAapHH y pa3i HU3bKOI CHOPIAHEHOCTI AOCIiIKyBaHUX
CIIOJIYK J0 TIOTEHLIHHUX OiomimeHel. Y pes3ysbrari Iboro
JIOCITiJKEHHS! BUSIBJICHO, 1110 TIOTEHIIHO TPOTUTPHOKOBOIO
AKTHBHICTIO XapakTepu3yroTbes 3-(5-(4-meTokcudenin)
mipazon-3-im)-6-R-[1,2,4]rpiazomno[3,4-b][1,3,4]rianiazomm.
Jocmigauke 3iHCHIITI CHHTE3 CIIONYK IIOTO Kitacy (puc. 1).
Jnst po3mMpeHHst MOTEHIIHHOTO creKTpa (hapMaKosoriy-
HHX aKTHBHOCTeW cUHTE3yBam 2-(5-(2-, 3-, 4-MeTokcudeHin,
3,4,5-Tpumerokcudenin)-1,2,4-rpiazon-3-inaTio)eTaHoOBI
KuCIoTH [2—6]. 31 CHOMyK IBOTO KJIACy IOCTIITHUKH Ofiep-
KaJT| COJIi, ECTEePH Ta iHIIi moxinHi. Ha mepmomy etarti st
OTPHMAaHHS BiJIIOBITHUX TiOCTAHOBHUX KHUCIIOT 3MiACHIIIN
peakuiro ankimyBaHHs 1,2,4-Tpiazo-3-tioHiB. CHHTE3 BUKO-
HaJIM TiJ] Yac HarpiBaHHs TiOHIB 3 KHCJIOTOIO XJIOPETAHOBOIO
B HEHTpaIbHOMY CEepelOBHIIl a0 3aCTOCOBYIOYH JBOMO-
JSIPHY KUIBKICTB JIyTY. B mepiuomy BUMagKy yTBOPIOIOTHCS
XIIOpOBOAHEBI coi 1,2,4-Tpia30i-3-1TioeTaHOBUX KHCIIOT,
B JIpyroMy — B/IIIOBiJIHI HaTpi€Bi COJIi, IO € HAITIBIPOIYK-
TaMH JJIs BUAUICHHS BIAMOBIAHUX KUCIOT JOAAaBaHHSIM
0e3BO/IHOIO Harpil auerary (puc. 2). ABTOpH micyMyBaly,
1110 METOJMKH, 3aCHOBaHi Ha BUKOPUCTaHHI Ha UTUIIKY JIyTY,
BiZIPI3HAIOTHCSI BUIIIMMH BUXOIAMH IIUTHOBUX MPOIYKTIB, 11X
MO)KHa PEKOMEHIYBATH JUIS IPETIApaTHBHUX IJICH.
CydJacHuI1 BUCOKHI TEMIT JKUTTEMIsTEHOCTI JTFONCH He3MiH-
HO TNPU3BOJUTH JI0 3HIKEHHS, 1HKOJIU ) J0 BUCHAKECHHS
(bI3UYHKX 1 ICUXTYHUX MOXKITMBOCTEH opraHizmy. OCHOBHOIO
TIPUYMHOIO IIFOTO € TPUBAIHHN BIDIUB (Di3HIHHUX 1 IICHXOJIOT -
HHX HaBaHTa)KCHb CEPEIHBOI Ta BUCOKOT iIHTEHCHBHOCTI. JIy1st
IIIBUJIKOTO BiTHOBJIEHHS LIMX PECYPCIB OpraHi3My HeoOXiTHO
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Puc. 1. Cxema cunTesy 3-(5-(4-metokcudeHin)nipason-3-in)-6-R-[1,2,4]tpiazono[3,4-b][1,3,4]tiagiazonis.
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Puc. 3. CunHtes coneit 2-(5-(2-,3-,4-meTokcudenin, 3,4,5-Tpumetokcudenin)-1,2,4-Tpia3on-3-inTio)eTaHOBUX KACHOT.

BXKHMBATH aKTOIPOTEKTOPHI JIKapChKi 3aco0m. 3BaXkarodu
Ha Ie, 3OIACHIIN cuHTe3 conel 2-(5-(4-MeTokcudeHin,
3,4,5-rpumerokcudenin)-1,2,4-rpiazon-3- inTio)eTaHOBUX
kucior (puc. 3) [3,4,6-9]. BUCOKI TOKa3HUKH aKTOMPOTEK-
THUBHUX BJIACTUBOCTEH MINTBEPIAKEHO EKCIIEPHMEHTAITHHO.
CHHTe30BaHI CIOJIyKH, KPIM aKTOIPOTEKTOpPHOT Iii,
MaJIi TOCHTh BHCOKI IMOKa3HUKH Oiojoriunoi aii. Tpeba
3a3HAYATH TAKOXK iXHIM HiypeTHYHUH 1 MpoTH3anmanbHUH
(apmakooriuHi epeKTH. ABTOPH BCTAHOBHIIM TAKOX, IIIO
CIOTYKH, TOKa3HUKH PO3UYMHHOCTI Y BOZ1 SKUX OyJIH BHIII,
XapaKTEePU3yBAINCS CHIIBHINIOK aKTOIIPOTEKTOPHOIO JI€TO.
[pencraBHMKK HAyKOBOT ILIKOJIM 3aITOPi3bKOTO IEPXKABHOTO
MEJIMYHOro yHiBepcuTeTy [2—4] mocmipKyBalli 3aTHICTh
moximuux 1,2,4-Tpia3oiy, a caMe €CTepiB LITioaleTaTHUX
KHUCJIOT, BUSIBJIATH QHTHIIPETUYHY aKTHUBHICTS. IJIsI OIIyKy
CHONYK, II0 MAalOTh TaKy aKTHBHICTb, CHHTE3yBaJll €CTEPH
2-(5-(4-metokcudenin-,3,4,5-rpumeTokcuderin)- 1,2,4-tpi-
a3071-3-1ITi0)eTaHOBUX KHCIOT. EcTepn oTpuManyu nBoma

MeTOIaMH: MepInii mepeadadaB B3aeMOJII0 TIOHIB i3 Me-
THJIOBUM €CTEPOM KHUCIOTH XJIOPALETATHOI 32 HAasSBHOCTI
EKBIMOJISIPHOI KUTBKOCTI JIYTY; APYTHI METON IPYHTY€THCS Ha
erepudikallii KUCIOT CIIMPTaMH 32 HAIBHOCTI KaTaJTiTHYHOL
KUTHKOCTI KOHIIEHTPOBAHOT KUCIIOTH CYIb(aTHOT (puc. 4).

¥ pe3synsrari (hapMaKoIOTIiYHOTO JOCITIPKCHHS BCTAHOBH-
JIH: TISH KJTac CIIOTYK MA€ BUCOKI MOKA3HMKH aHTHUITIPETHIHOT
AKTHBHOCTI, 3HAYHO MEPEBUIIy€e MOKA3HUKH i0ynpodeHy —
€TaJIOHHOTO Mperapary.

IMiia301M €TaHOBUX KHUCIOT, 33 JAHUMH JIOCIIHUKIB
[3,4], MOXKyTb BUSIBJISITH Pi3HI BUAM 010JIOTT9HOT aKTHBHOCTI,
SIK-OT IPOTUMIKPOOHa, AiypeTnyHa, anTunipernyna. Came
TOMY BOHHM BHKJIHKAIOThH IIJBUIICHUI HAyKOBUH iHTEpEC.
Cnpo0y oneprkanus imigazomnis 2-(5-(2-,3-,4-MeTokcudenin,
3.4,5-rpumerokcudenin)-1,2,4-tpiazon-3-inTio)eTaHOBUX
KHCJIOT 3MIMCHIIN IIUISIXOM B3a€MO/II1 BIAOBIJHIX €TAHOBUX
KHCJIOT i3 KapOOHUTANIMIIA30710M Y CEPEeIOBHILI IUMETHI-

dopmaminy (puc. 5).
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Puc. 4. Cxema cuHTesy ectepi 2-(5-(4-meTokcudenin-,(3,4,5-TpumetokcudeHin))-1,2,4-tpiazon-3-inTio)eTaHoBKX KACHOT.
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Puc. 5. Cxema oTpumaHHs imigasonigis 2-(5-(2-,3-,4-meTokendenin,3,4,5-Tpumetokcudpenin)-1,2,4-tpia3on-3-inTio)eTaHOBMX KUCHOT.

JiypeTrnuHuM JiKapchKUM 3ac00aM HaJeKUTh BajKIHBE
Miclle cepe] yCiX JIiKapchKUX Mpenaparis, iX BAKOPUCTOBY-
FOTh TIPU MOPYIICHHAX (PYHKIIIH HUPOK 1 JUI KOPETYBaHHS
TINOTEH3WBHHUX CTaHIB, TOMy CHHTE3 PEUOBHH i3 TaKOIO
AKTHBHICTIO € aKTyaJbHUM. TOMY 3IIHCHUIN JOCIiIKEHHS
OO BHY aKTHBHOCTI cepen imimasomiB 2-(5-(2-,3-,4-me-
Tokcuenin,3,4,5-Tpumerokcudenin)-1,2,4-rpiazon-3-i1rio)
eTaHoBUX KHCHOT [3,4]. JocmimkeHHs IiypeTHYHOT aKTHB-
HOCTI 3IHCHIIN Ha 011X OE3MOPOJHAX Iy Pax 3a METOIOM
€. b. Bepxina. [IpoaHani3yBaBiiy pe3yabTaTd IOCITILY,
3pOOMIIM BHCHOBOK, III0 PEYOBHMHH I[LOTO KJIACy Xapakre-
PU3YIOTBCS TaKOO aKTHBHICTIO, BUSHAYMIM HAHAKTUBHIITY

crnionyky — 2-(5-(4-metokcudenin)-1,2,4-rpiazon-3-i1tio)
aIeTIMIIa30i, SKa OUTBIIT HDK YIBIYi ICPEBUIIMIIA TTOKA3-
HUKH TiNoTia3uy 1 Ha 2, i Ha 4 TOIMHI eKCTICPUMEHTY.

Hayxosmi [3,4,10] cuHTEe3yBanu imigeHTrigApa3suan
2-(5-(4-metokcudenin,3,4,5-tpumerokcudenin)-1,2,4-tpi-
a30J1-3-1/1TI0)eTaHOBHUX KHCIIOT. SIK BHXIJHI PSUYOBHHH IS
CHHTE3y BHKOPHCTAU OJCpKaHi paHimie rigpasunu. [Ipu
B3a€MOIiT BIATIOBITHUX TiAPa3HIIB i3 KapOOHUTHHUMH CITIO-
JyKaMH B KOHIIGHTPOBaHIH KHCIIOTI alleTaTHii mpoTsarom 12
TOJJMH OTPHMAJIM BiJIOBIHI LiifeHriapasuan 2-(5-(4-me-
TokcudeHin,3,4,5-rpumerokcudenin)-1,2,4-rpiazon-3-irio)
€TaHOBHX KUCIIOT (puc. 6).
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Puc. 6. Cxema oTpumaHHs inigeHrigpasunais 2-(5-(4-metokcudenin, 3,4,5-TpumeTokendeHin)-1,2,4-tpiason-3-inTio)eTaHOBMX KUCIIOT.
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Puc. 7. Cuntes ankin 2-(5-(3-,4-meTokcudenin,3,4,5-TpumeTtokcudeHin)-1,2,4-tpiason-3-inTio)aueTnmigar rigporeHxnopuais.

CuHTE30BaHI CIIOIYKH XapaKTepH3yBaIUCS IIPOTUMIKPOO-
HOIO aKTHBHICTIO Ta (QYHTIIMIHOO [i€f0. BrsHaummm crioy-
Ky-JiJiepa, 110 3a TI€F0 3iCTaBHA 3 aKTUBHICTIO ypaniiny i
€TaKpHUMHY JIAKTaTy 110710 IPOTEI0, @ TAKOXK 3HAYHO ITEPEBH-
IIy€ eTAJIOHN OPIBHSHHSA IOZI0 aHTpakoixy. Ll ciomyka —Ha
eTari BIPOBAKCHHS Y BETCPUHAPHY MEIULIUHY.

J15151 1OIIyKy peYOBHH, 11O IPOSIBIATUMYTh @HTHOKCH/IAHTHY
AKTUBHICTb, OCIITHUKKA CUHTE3yBaTH 1,2,4-Tpia3os-3-u1Tio-
areriminary [3,4,11,12]. CurTe3 3niiicCHAIN B KiTbKa CTaIil.
Ha mepmomy erami npu 1ii Ha BiATIOBITHWIA aIlleTOHITPHIT

TiJIPOreHXJIOPH/]T yTBOPIOBAIIKCH IIPOTOHOBaHI (hopMH 32 HiT-
PHIBHOIO (PYHKIIIOHATEHOIO TPYIIOLO, IO MIISIXOM B3a€MOJIii
3 BIITIOBITHAMYF CIIUPTAMU TIEPEXOIIIIIH B IIUTHOBI Al[CTHMIIaT
rigporeHxyuopuay. Peakiris BiOyBaiacs yepe3 mpoMiXHi cTa-
nii. Tak, crioyaTKy yTBOPIOBAIUCH IIPOTOHOBaHI (hOPMH, IO
BUPIZHSIOTECS 3IATHICTIO A0 MDK(YHKITIOHATBHOI Mirparii
npoToHa Bij aromy Oxcureny sio aromy Hirporeny imiHoec-
TepHoi rpymu. HacTyrnHe BUTpUMYBaHHS peakiiifHoT cymilii 3a
HI3BKOI Temmeparyp (0rm3bko 0 °C) CIpHYIMHAII0 YTBOPEHHS
0CaJIiB BiITOBITHUX aIleTHMIJIAT TiPOreHXIOPUIIB (puc. 7).
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Haif6inpIry aHTHOKCHIaHTHY aKTUBHICTH Many 2-(5-(4-me-
Tokcuenin,3,4,5-rpumerokcudenin)-1,2,4-rpiazon-3-i1rio)
alleTHUMIIaT T1IpOTeHXJIOpUIU. ABTOPH OOIPYHTYBAIIM 1€
HAsBHICTIO B CTPYKTYPI IIUX CIIOTYK HAWOUTHIIOI KITBKOCTI
€NIEKTPOHOAOHOPHUX IPYIIL.

CkJ1aJ] CHHTE30BaHUX CIOJYK IMIATBEPIXKEHO EIEMEHT-
HHUM aHaJIi30M, CTPYKTypa — Mac-criekrpoMerpiero, IR, 'H
(13C)-NMR.

Jlnst BeiX HaBEIEHUX CHHTE30BAaHHX CIONYK 3IiHCHHUIH
JOCIIIDKEHHST TOKa3HUKIB rocTpoi TokcuuHocti [1-12].
JocmianuM nUIsSXoM aBTOpH MOKas3aiy, o 3Ha4eHHs LD,
HOBUX MOXimHUX 1,2,4-Tpia3ony 3 METOKCH(ECHIITEHUMHU
3aMiCHUKaMH TIPH 5 TIOJIOKEHHI SIpa TPia30JIbHOTO MUAKITY
cTaHoBJATEH 304—1245 mr/kr. ToMy, 3riIHO 3 KJIacHU(IiKAIIERO
1. K. Cunopoga, 1ii CrioityKy HaJlexars J10 IpyIi MaJIOTOKCHY-
HHUX 200 HETOKCHYHHX PEYOBHH.

BucHoBKku

OmpairoBaHHs, aHaNi3, CUCTEMaTH3AaIlisl, 3iCTaBICHHS
I y3araJpHEHHs CydacHHUX JpKepeln iHQopmanii cBigdarh
PO IMUPOKY CHHTETUYHY BapiaTUBHICTH, TOBOJI ITUPOKHIA
CrieKTp O10JI0TYHOT aKTHBHOCTI Ta HU3bKI TOKa3HUKH TOCTPOT
TOKCHYHOCTI MoXifHuX 1,2,4-Tpiazomny 3 MeTokcH(eHIbHU-
MH 3aMiCHUKaMH TTpH S IONIOKeHHi sipa 1,2,4-Tpia30bHOT0
IIUKITY, @ TAKOXX TIEPCTIIEKTHBHICTD 1X 3aCTOCYBaHHSI.

[lepcriexTHBH MOJAIBINNX J0CTiTkeHb. Pe3yasratu poooTH
JlaJid 3MOTY CIUTaHYBaTW HACTYIHI JOCIIDKEHHS MIONO0
BIUTHBY MOJIOKCHHSI METOKCH(DEHUTBHNX 3aMiCHHUKIB Ha hap-
MAaKoJIOT19Hy aKTHBHICTh TOXigHUX 1,2,4-Tpia3omy.
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ta likarska toksykolohiia, (6), 34-40. [in Ukrainian)].
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TeHOeHUii 3aCTOCyBaHHA CUCTEMHOI Napaanurmm
y hapmMaueBTUYHUX AOCTIAKEHHAX

T. B. MaraHoa®@*ABCP H, O. TkayeHkoDACEF

3anopisbkuii fepxaBHWA MEANYHUI YHIBEPCUTET, YKpaiHa

A — KOHLUenLis Ta au3aiiH gocnimpxeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — ocTatouHe 3aTBepmKEHHSA CTaTTi

HaykoBLi-hbapMaLeBTV BUKOPUCTOBYHOTb CUCTEMHI 3HAHHS 4151 BUBYEHHS 3aKOHOMIPHOCTEN CKaaHuX, baraTopiBHEBMX CUCTEM 3i 3HAYHOK
KiNbKICTIO 3MIHHUX, 3BOPOTHUX 3B’A3KIB MiXK HUMW 3 METOIO MOLLYKY Y1 YXBaneHHS paLjioHarnbHUX yNpaBniHCbKVX pilleHb. MNpoTe, piBeHb Ta
HanpsM 3aCTOCYBaHHA CUCTEMHOI NapaanrMm 3HaHb y hapmallii 3anuWwaeTbCst A0 KiHUSA He BU3HAYEHUM.

MeTta po6oT1 — BU3HAYEHHS! TEHAEHL,i 3aCTOCYBaHHA CUCTEMHOI NapagnrMm y CyvacHux hapMaLeBTUYHUX JOCNIMKEHHSIX 411 BUSIBIEHHS
NEPCNeKTUBHMX HaNpPsMIB Y (hapMaLeBTUYHIM HayLi WOAO NiABULLEHHS piBHSA (hapMaLEeBTUYHOT 4OMOMOTM HAaCENEHHH.

Martepianu Ta metogu. Matepian ans BMBYEHHS — nyonikauii pyHOAAMEHTANbHUX | MPUKNAAHUX JOCHIMKEHb BITYN3HSAHUX i 3aKOPAOHHMX
HayKOBLB i3 MOPYLUEHOrO NUTaHHS!, HAyKOBO-MeTOANYHI NyOnikauii, aucepTaii 3 penosuTapiie MeguyHux i hapMaLeBTUHHMX YHIBEPCUTETIB
Ykpainu Ta 6a3u gaHnx PubMed 3a octanHi 20 pokiB.

PesynraTu. 3aificHunm nowyk, aHania i cuctematudysany 59 HayKoBMX LOPOOKIB BITYN3HAHMX YYEHMX i3 MWTaHb 3aCTOCYBAHHS CUCTEMHOT
napagurmm y hapmaveBTUYHNX JOCTIMKEHHSIX i3 Pi3HUM NPUKNagHUM 3HaYeHHAM: hapMaLeBTuYHe 3abe3neyeHHs nNpy 3aXBOPHOBaHHSAX
Pi3HWX HO30MOTiN, MEHeKMEHT hapMaLeBTUYHNX OpraHiaLiii (PerynoBaHHsl, NOrCTHKa), OLHIOBAHHSA MeAUYHUX TEXHOMOTIN, collianbHa
¢hapmauisi (nauieHTopieHTOBaHa Mofenb), bapMaLeBTUYHNIA MapKETUHT (LiIHOYTBOPEHHS!, iHChopMaLliiHe 3abe3neyeHHs)), apxiTekTypa
cuctem.

BucHoBku. OnpaupoBaHuii Macvs iHOpMaLIHUX MKXepen CBiAYUTb NPO 3HaYHY NOLIMPEHICTb BUKOPUCTaHHS CUCTEMHOI METOAoNorii,
nigxody Ta cuctemHoro metoay. Npote BiOKPUTUMU 3aNULLAIOTLCS NMUTAHHS LLOAO Y3roOM4XEHOro LiNiCHOMo BU3HaYeHHs! hapmMaLeBTUYHOT
cuctemu. [NepcnekTUBHMM BBAXAEMO 3aCTOCYBaHHS! CUCTEMHOTO aHanidy Ta MogentoBaHHs (papMaLeBTUYHUX CUCTEM, BUKOPUCTOBYHOUM
CyyacHi KOMM'tOTePHI TEXHONOTii, 3 HACTYMHOK peanisauielo pesynbTaTiB y NalieHTOPIEHTOBAHIN CUCTEMi OXOPOHM 300POB'A ANs MiaBu-
LLEHHS piBHSA (hapMaLeBTUYHOI JOMOMOT K.

KntoyoBi croga: cuctemHa napagurma, CUCTEMHUIA aHanis, papmaueBTUYHI AOCNIAKEHHS, hapmaLeBTUYHa fonomora, nawlieHTopieH-
TOBaHa fonomora.
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Application trends of the systemic paradigm in pharmaceutical research
T. V. Mahanova, N. O. Tkachenko

Pharmacists use systematic knowledge to study the regularities of complex, multilevel systems with a considerable number of variable,
feedback connections between them in order to find or make rational management decisions. However, the level and direction of application
of the system paradigm of knowledge in pharmacy remain to the end do not determine.

The aim of our research is to identify trends in the application of a systemic paradigm in modern pharmaceutical research to outline
promising directions in pharmaceutical science for raising the level of pharmaceutical assistance to the population.

Materials and methods. The research material was publications of fundamental and applied research of domestic and foreign scientists
on the raised issue, scientific and methodical publications, dissertations on the repositions of medical and pharmaceutical universities of
Ukraine, and database PubMed for the last 20 years.

Results. The research, analysis, and systematization of 59 scientific works of domestic scientists on the application of system paradigms
in pharmaceutical research by different applied values were carried out. Namely this pharmaceutical provision for diseases of different
nosology, management of pharmaceutical organizations (including regulation, logistics), assessment of medical technologies, social
pharmacy (including patient-centered model), pharmaceutical marketing (including pricing, information support), and systems architecture.
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Conclusions. The developed array of information sources showed the significant spread of system methodology, approach, and system
method. However, the issue of a coordinated and integral definition of the pharmaceutical system remains open. Perspective has seen
the application of system analysis and modeling of pharmaceutical systems with modern computer technologies with the further realization
of results in the patient’s health care system to increase the level of pharmaceutical care.

Key words: systems paradigm, systems analysis, pharmacy research, pharmaceutical care, patient-centered care.
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CucreMHa napaurma 3HaHb JJa€ 3MOTY PO3IVIAIATH 00 €KTH
SIK CHCTEMH, OPIEHTYFOUHN JOCIIITHUKIB Ha PO3KPHTTS iXHBOT
cyTi Oe3 BTpaT BayK/IMBUX PI3HOMaHITHHX 3B’SI3KiB, ITPOLIECIB
1 SIBUILI.

3alikaBIeHICTh Y CHCTEMHUX JOCITIDKEHHAX Y Pi3HUX
HanpsiMax CHpHYMHEHa MOXJIMBICTIO OTPUMaHHSI BiIOBIeH
Ha IMTaHHS, HaBiTh SKIIO € iCTOTHA HEBM3HAYEHICTH 1 1110710
00’€eKTa HAyKOBOTO Mi3HAHHA, 1 MO0 camux mpobdmem. Lle
0COOJTMBO aKTyaJIbHO JUIsl CYCHIIbCTBA, [ OypXJIMBHI pO3-
BUTOK HAayK{ 1 TEXHIKM HPH3BOJMTH JO TMOSBU HOBHX a0
BU3HAYEHHX paHille, ajie MPUXOBaHUX 00 E€KTIB, a TaKOXK
TIOIITYKY JITEPHATUB BUPIIICHHS 32 BUUEPIIaHHSAM PECYpCiB
IHIIMX HAYKOBHX HAIpPsIMIB.

®dapmanestnyna ramyss (PI) — ckinagHa cucrema, mo
00’ €THy€ TiIPUEMCTBA, OpTraHi3allii Ta yCTaHOBH, 110 3aJTy-
YeHi B [TPOLIECH CTBOPEHHSI, BUPOOHHUIITBA, peasti3awii JIiKiB i
MEJUYHUX BUPOOiB, 3a0€31IeUeHHS KOHTPOJIIO IXHBOT SIKOCTI,
a TaKOX ITIJITOTOBKH Ta MEPETiATOTOBKY KaJIpiB.

[i ronmoBHMM 3aB/1aHHAM € sKicHe GapManieBTHUHE 3a0e3-
neuenHs (P3) Ta cBoewacHa (apmaleBTHYHA JOIIOMOTa
(@11,

3a cy4acHHX yYMOB Ialli€HTOPIEHTOBAHOI'O MPOCTOPY
OXOPOHH 3]I0pOB’Sl, HATPOMAJKEHHS BEJIMKMX MacCHUBIB
iHopMarlii Ta MaciTaOyBaHHS CKIAIHOT JUHAMIYHOT BijI-
KpHTOI (hapMalleBTUYHOT CUCTEMH B HAyKOBIH 1 IIPaKTHYHIH
(bapmarrii Bce yacTilie BUHUKAE HEOOXIHICTD ITiIBHUIIICHHS
OOIPYHTOBAHOCTI YIPAaBIIIHCBKHX PIllIEHb, BPAXOBYIOYH BCi
CHCTEMHI IIPOLIECH Ta 3BSI3KH B KOHTEKCTI B3aEMOIiT CHCTEMH
13 30BHILIHIM NPOOIEMOMICTKUM CEPEIOBHILIEM.

Le akryanizye HEOOXiJHICTh aHaIi3y 3100yTKIB BITUM3-
HSHUX Ta IHO3EMHHUX HAyKOBIIIB L1070 BIOCKOHaiNeHHsT DI
3 BUKOPUCTAHHSIM CHCTEMHOI TapaInrMU 3HaHb.

MeTa po6otu

BusnaueHHs TeHIEHIIH 3aCTOCYBaHHS CHCTEMHO] IapaiirMu
y cydacHHX (hapMalieBTUUHNX TOCITIJDKSHHSX T BUSIBICHHS
MIepPCTIEKTUBHUX HaMNpsMiB y (hapMaleBTUYHINA HayIli 110710
T IBUIIIEHHS PiBHS (papMaIieBTHYHOT JOMIOMOTY HaceJIEHHIO.

Marepianu i MeTogu gocnimpkeHHA

[Mix yac poGOTH BUKOPUCTAIM METOAM iH(POPMAIiIHOTO
TIOIITYKY, KOHTEHT-aHaJli3y, CHCTEeMaTHYHNH, CHHTeTUYHHH,
OIMCOBHH, y3araJbHEHHS.

Marepiain juist BUBYEHHS — ITyOMiKarii ¢pyHaaMeHTaIbHIX
1 MPUKIATHUX JTOCIHIHPKCHb BITYU3HSHUX 1 3aKOPIOHHHX
HayKOBIIIB i3 ITOPYIIEHOTO MUTAHHS, HayKOBO-METOJMYHI
myOnikanii, quceprarii 3 perno3urapiiB Mequ4HUX 1 papma-
LIEBTHYHUX yHIBepCcUTETIB YKpainu Ta 6a3u nannx PubMed
3a octaHi 20 poKiB.

IndopmaniitHuii Monryk HayKoBHX JDKEpeN s aHaJIITH-
KO-CHHTETHYHOTO OIIPAIIOBAHHS 311 CHIIIN 32 alITOPUTMOM,
1110 HaBe/IeHUi Ha puc. 1.

Pe3ynbraTtn

Ictopist cucremHocTi Gepe mouarok i3 mpanp Giosora JI.
Bepranaudi (1937), ncuxiarpa Y. Emo6i (1945), matema-
tika H. Binepa (1948). OcHoBHOIO ife€to ixHIX poOiT Oyna
HUTICHICTB (XOJTi3M, aHTUMEXAHIIM3M) — 0a3lC HEOCUCTEMHOT
Teopii 3 Ti eK30reHHUM OayeHHsIM cUCTeM (LIUTICHUH 00 €KT 13
TIO3UIIi1 30BHIITHBOTO criocTepirada). [Tik po3BUTKY CHCTEMHO1
napaaurmu noB’sizanuii 3 P. H. Akoddom, 3. bipom, P. Kan-
MaHoM, Y. JlepeBpom, A. YemosumM, b. ®reitimanom Toro.

CucteMHa napagurMa 3HaHb (MOJIENb paIrlioHaabHOl Ha-
YKOBOT JiSUTBHOCTI), SIK 1 Oy/b-IKHUH CaMOCTIHHMI HanpsM
HayKOBOTO Ti3HAHHS, YTBOPIOE KOMIIJIEKC METOIOJIOTi
(CYyKyMHICTh NIPHHIMIIIB, 10 BUHUKAIOTH 13 TOTpeO (ino-
co(chKOTO OCMUCIICHHS KOHKPETHIX HayKOBUX MPOOIeM):
BJIACHE METOJIOM ITOCTAHOBKH 3aBJIaHb — CUCTEMHHH ITiJ-
XiZ, a TakoXX ONpAalbOBaHI NMPUHOMH CIIOCTEPEKEHHS i
€KCIIEPUMEHTY JUIsl OTPUMAHHSI HOBHX 3HaHb IPO 00 €KT
— CUCTEMHHH aHaIi3.

HesBaxxaroun Ha iCTOTHY BapiaTUBHICTh TEPMIHOJIOTIHHOTO
HaBaHTA)KEHHsI OHSTTS, K CHCTEMY HaifyacTille BU3Ha4a-
I0Th BHYTPILITHBO BIIOPSIAKOBAHY CTPYKTYPY €IEMEHTIB, II0
CTaHOBHTH LUTICHICTD, CyKyITHICTh OpraHizalliiHuX 3acal,
HOPM i ITpaBIwI, 000B’ I3KOBHX JJTS [ICBHOI TAITy31, HATIPHKIIA,
(apmarrii [1].

Tpeba HaBeCTH TaKOXX Taki CUCTEMHI IOHATTS, SK KOH-
LENT CUCTEMH — CYKYITHICTb 3B’S3KiB, 1110 BUHUKAIOTh MIXK
l CTPYKTYPHHUMH eJeMeHTaMH (CollialbHO-eKOHOMIYHI,
PUHKOBI 3B’SI3KM MiX BUPOOHHUKAMHU (papMareBTUIHOTO
TOBApY, OIITOBUMHU [IOCEPEAHUKAMH, PO3IpiOHNMH (apmarie-
BTHYHHMH OpTaHi3alisiMu, mo Hagarots O/1); BapiaTuBHUIA
cyOcTpar cucteMu — Oynib-sIknii arpuOy THBHHI 00’ €KT (Tpyna
JKapChKUX 3ac00iB, 3aXBOPIOBAHHS, aOCTPaKTHE ITOHATTS),
HaBKOJIO SIKOTO MO)KHa MOOyyBaTd NpHHANMHI JBI pi3Hi
CHCTEMH; CTPYKTypa CHCTEMH, L0 JOIIOMara€ BiJTBOPHTH
HAMCYTTEBIII 3B’ 513K MK €JICMEHTaMHU.

Omsi Ta aHai3 HAYKOBHX JIKEPEIT, 110 00pajIv, 1aB 3MOTY
BU3HAYMTH HAIPSIMH MOIIMPEHHS IbOTO HAYKOBOTO Mi3HAHHS
Ha BCIO CydacHy (apMalleBTHYHY HayKy IIOIO YXBaJICHHS
pilieHb, YIOCKOHAICHHS CHCTEMHHUX IIPOIIECIB 1 SIBHILL, 30Ce-
PEDKYIOUH yBary Ha OKpeMuX ii elleMeHTax — MiJICHCTeMax,
3aJIMIIAI0YMCH CIIOCTepirayeM ycepeanHi Hux abo Oymydn
1032 HUMH.

CucteMHHUH MiAXiM HAYKOBII BUKOPHUCTOBYIOTH 3 €Mep-
JOKCHTHHX TO3HUIH [2] 11t 3a0e3MeueHHsT METOI0IOTIUHOT
HUTICHOCTI JOCTiIKeHHS [3].
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Review

1. BinGip 6a3 iHchopmaLiiiHUX oxepen ans onpaltoBaHHA

PubMed, HauionanbHa 6ibnioteka Ykpainu imei B. |. BepHaacbkoro,
penosuTapii MeauYHKX i (papMaLieBTUYHNX YHIBEpPCUTETIB Ykpaiu

2. Bin6ip HaykoBUX AOPOGKIB 3a KIHOYOBUMMU CIIOBAMM:

PabMed — 21 694 pxepern;

TOLLO.

Cucrema, cucTeMHui i hapmaneBTUYHMIA (-0ro), hapmallis
System, systemic and pharmaceutical, pharmacy

HauioHanbHa 6ibnioteka Ykpainu imeHi B. |. BepHaacbkoro — 1327 mxepern;

Penosurapiit HauionansHoro meauyHoro yHisepcuteTy imeHi O. O. boromonbus — 4 mxepena;

Penosutapiit HauioHansHoi hapmaLeBTuyHOI akapemii Ykpainn — 422 mxepena;

Penosutapiit OgecbKoro HaLioHanbHOro MeguyHoro yHisepeutety — 0 mxepen;

PenoauTapiit TepHONinbCLKOrO HaLioHaNbHOMO MeANYHOTO YHiBepeuTeTY iMeHi |. A. Fopbadescbkoro — 0 mxepen;
PenosuTapiit XapKiBCbkoro HaLioHanbHOM0 MEAUYHOrO YHIBEPCUTETY — 74 mxepena;

Penosutapiit HMAMO imeHi M. J1. Wynuka — 0 mxepen;

PenosuTapiit 3anopisbkoro AepaBHOrO MEANYHOIO YHIBEPCUTETY — 3 [Kepena;

3. Py4Hui noluyk HaykoBuUX NpaLb 3a OpraHisauiiiHo-ynpaBniHCbLKUM HanpsiMoM

4. Bin6ip 3a o3Hakamu:
1. [nceprauis, AocnigHMLbKa CTaTTs, Te3u;

2. lNepLue 3ragyBaHHsl, NEPIOANYHICTb, MOBTOPIOBAHICTb TEMATUKH, 3MIiCT — 59 pobiT.

Puc. 1. Cxema HaykoBOro noLuyky iHthopmaLiiHX [Kepen LWoAo 3aCTOCYBaHHA CUCTEMHOI NapagurMi y hapMaLeBTUYHUX AOCTIMKEHHSX.

Merton cucteMHOI mapangurMu 3abe3redye mpodIeMHo-
OpIEHTOBAHUH CUCTEMaTHYHUI OIS, IOT0 MIMPOKO BHKO-
PHCTOBYIOTB JUIS aHAJIi3y HOPMAaTHBHO-TIPABOBHUX, HAYKOBHX,
METOIMYHHX, aHATITHYHIX Ta IHIITNX JOKYMEHTIB i JaHUX 32
BCiMa HamnpsiMamMu (apMaleBTHYHOT AisuibHOCTI [4-8].

[HIIMIT acieKT BUKOPHUCTAaHHS CHCTEMHOIO aHajli3y — Horo
37IaTHICTH PO3KPHBATH B3a€MO3B’SI3KH EJIEMEHTIB KOHKPETHIX
CHCTEM, CTPYKTYypPYBaTH 3aBIaHHs, (POPMYBaTH TPAEKTOPIIO
TIOBE/IHKY YCIX EIEMEHTIB 3aJICKHO BiJ] CHCTEMHHUX 3B’SI3KIB
[9-11], BU3HaYaTH HAIPSMH NEPCIIEKTUBHIX 3MiH CHCTEMH W
00MpaTy HalKpall pilieHHs 3-IOMDK 3aIporIoHoBaHuX [ 12—14].

CuCTeMHUH MiIXi]] | METOOJIOTF0 AKTHBHO 3aCTOCOBYIOTh
i1 9ac YAOCKOHAJIEHHS OKPEeMO BH3Ha4YeHUX cucteM D3y
@/1, ne sik cyOcTpary HayKOBLI BU3HAYalOTh Pi3HI HO30J10-
rii: mopyeHHst pernponykrusHoi chepu [15,16], cudinic,
roropero, BUI/CHI/I [17], nemiakiro [ 18], — a Takoxx okpemi
IpyNH JiKapchkuXx 3aco0iB [19], comianbHi rpyny (BariTHi)
[15], 4iTKO BU3HAYAIOYH ITPU LILOMY KOHIIETIT CUCTEM — TPY-
ToBi BigHOCHHU [20].

Ipore, monpu YUMaITy KiTbKICTh CHCTEMHHX JIOCHIIKESHb Y
(apmarlii, BIIKpUTHM 3aJIMIIAETHCS ITMTAHHS 1010 LLTICHOTO

BH3HAYCHHA (hapMaIleBTHYHOI CHCTEMH T4 ii KOMITOHEHTHOTO
HaroBHeHHs1. L1l mpoOsemMi PHUCBSITUITN CBil aHATI THIHUHA
omsin HaykoBIli 3 CIIIA [21]. Ha ixHro IyMKy, € IMHE BH3HA-
YeHHS (apMaleBTHYHOI CHCTEMH € KPUTHYHO BRKIIUBHM 13
TIO3UIIH JOCSTHEHHS IUICH JepKaBH 11010 3M0POB’ s Ta 3a-
XHCTY HACEJICHHS, a TAKOXK € HEOOX1THICTIO TS pO3pOOIICHHS
Ta BIPOBAKEHHS IHCTPYMEHTIB BUMIPIOBAHHS OIiHIOBAaHHS
MPOrpecy Ha IUISXY 0 MILHIIIUX 1 CTIHKIIINX (hapManeBTHy-
HUX CHUCTEM Yy CHCTEMaX OXOpPOHH 310poB’s [21].

ABTOPH BI3HAYMIH 7 TIOIIAPEHNX CTPYKTYP (hapMarieBTHI-
HHX CHCTEM, 5 piBHIB (yHKI[IOHYBaHHS, OCHOBHI €JIEMEHTH
(IHOUBiIM, TOMOTOCIIONAPCTRA, CHUTFHOTH, IOCEPEIHUKH,
BUPOOHMKH 1 PI3HOMAHITHI MOCTAa4aIbHUKH TOCITYT — JIi-
KapHi, alTeKH, KIIHIKH, AepKaBHI YK NpUBaTHI, oililiHi uu
HedopMaIbHi, CEKTOP JepXKaBHOTO YIIPABIiHHS, MKHAPO/IHI
HEKOMEPIIiifHI OpraHi3arii Ta JOHOPCHK] YCTaHOBH), MiAKpeC-
JIFOI04H i CKJIaHICTh 1 BU3HAYAIOUH SIK cyOcTpar (hapmartie-
BTHYHUI MPOIYKT YU CYIMYTHIO (papMarieBTH4HY ITOCIYTY.

BiTum3HsAHI BUeHI SIK CHCTEMYy BH3HAYAIOTh ITaiaTHBHY
JIOTIOMOT'Y, & Came SIK CKJIa/IHy CTPYKTYPY 31 CTIHKOIO BIIOPSIIKO-
BaHICTIO i B3a€EMOIIOB sI3aHIMH €JIEMEHTaMH Ta I1iJICHCTEMaMH,
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cepeq HUX eJIEMeHTH MEIUYHOTO0, COLIaIbHOTO Ta (hapmarte-
BTUYHOTO 3a0e3nedeHHs [22], MapKeTHHT 3B’sI3KiB Cy0’€KTIB
(apmarieBTHYHOI TisTbHOCTI [23], miHM Ta HiHOYTBOPESHHS
Ha Jtiku [24], Tapudu Ha ekcTeMnopaibHi Ta rotosi JI3 [25].

SIK oxpeMi cHcTeMI BU3HAYAIOTh TAKOXK COIIIANIbHY Bi/IIOBI-
JAITBHICTD Y (papMallii 3 MepCHeKTUBHUMH JUIS JI0CITIIPKCHHS
acriektamu [14,26,27], miCISAUIUIOMHY OCBITY HPOBI30pIiB
[28], indopmariiitne 3a0e3neUCHHS PalliOHAIBLHOTO BHKO-
pHUCTaHHSA JiKapchKuX 3aco0iB [29], iHpopmamiiiHe 3a0e3-
MIEYCHHS MOHITOPHUHTY CTaHy TPOMaJICHKOTO 310poB’s [30],
emigHansI y 00poTh0i 3 TyOepKyapo3oM [31], CyKyIHICT
KJIiHIYHUX BUITpoOyBaHb [32], peabiniTawito xBopux [33].

HesBrnuHNM € 3acTOCYBaHHS CHCTEMHOTO aHaJIi3y B aCTIeKTi
JOCITIJDKEHHS] CUCTEeMH OpraHizallii BiIHOCHH (apMmaieBra
Ta JIKaps 3 MaI[iEHTOM MO0 MPOOIeM SKOCTI JTiKapChKUX
3ac00iB [34], a TaKO)X BUBYECHHS CHCTEMH COIIaTbHO-TICHXO-
JIOTTYHHUX XapaKTEpPUCTHUK (papMarieBTa B yMOBaX Halli€HTO-
PIEHTOBAHOTO CEPEIOBHUIIA CHCTEMH OXOPOHH 3I0POB s Ta 1l
(apmaneBTHYHOI CKJ1a/10BOi (migcucremn) [35].

UnmMaso AOCTiKeHb, Mo 0e3MocepeTHhO 3HAXOAATHCS
B IUIOLIMHI CHUCTEMHOCTI, PO3KPUBAIOTh ITMTAHHS 100
YIOCKOHAJICHHSI MEHEDKMEHTY (papMalleBTHYHMX IPOIIe-
ciB 3a0e3Mne4eHHs SKOCTI (hapMaleBTUUHOI 10roMorH [36]
Ta JIIKApCHKUX 3ac00iB: CHCTEMaTHYHUU MiAXiJ ayauTy
YIPaBIIiHHS SKICTIO 3 aHAII30M 3BOPOTHOTO 3B’s513Ky [37],
PpO3poO0IIeHHS CHCTEMH 1HIUKATOPIB YIIPaBIIIHHS SKICTIO B
3aKJIa/i 3 HaJaHHsI IEPBUHHOT METUYHOI JoroMorH [38], 00-
IPYyHTYBaHHS JOLIJIBHOCTI BIIPOBAPKECHHS MOZIETIEH CHCTEM
YIPaBJIiHHS SKICTIO HA (papMalleBTHYHOMY MiANPUEMCTBI
[39], a Takox mporeciB eKOIOTIYHOTO MeHEHKMEHTY [40],
TEXHIYHOTO PEry/IOBaHHs 00iry KOCMETHYHHX 3acO0IiB B
Vkpaini [41], ynpaBniHHS €HEPTeTHYHUMH peCcypcamMu y
(apmaneBTHYHUX 3akiagax [42], mpolecaMy KIiHIYHHX
BUNpoOyBaHsb [32].

Cuizi BHOKpEMUTH (hapMalieBTHYHY JIOTICTUKY — HalpsiM
JOCIIIKEeHb, [0 TI0B’3aHUH 13 PO3POOIECHHSIM HPOLECIB
ONTHMAJIFHOTO YIPaBIiHHS MaTepiaTbHIMH, IHPOpMaIliiHI-
MU Ta (DiHAHCOBHMU ITOTOKAMH B CKOHOMIYHIH a8 anTHBHIN
(hapMarieBTHYIHIHN cHCTeMI 13 CHHEPTiYHIMH 3B’ si3KaMu. TyT
HayKOBIII 3aCTOCOBYIOTh CHCTEMHHMHI MiJIXiJ U IHTETpy-
BaHH OKpPEMHX JIAHOK MaTepiaJIoNpOBiAHOTO JIAHIIOTAa B
€IMHY CHCTEMY, ILI0 MOXKE aJIeKBaTHO pearyBaTH Ha 3MiHH
30BHIITHBOTO CEPEHOBHINA («HACKPI3HUH MOTIK») [43—45].
e cnpusiiio po3poOiIeHHIO IHTErpoBaHKX (hapMalieBTUIHHX
JIOTICTHYHHUX CHUCTEM, III0 OXOIUTIOIOTH YBECH (GKUTTEBHH
UKD (hapMaleBTUYHOIO MPOAYKTY [46] Ta moB’si3aHi i3
3araJbHOI0 KOHIICMIIi€I0 (papMareBTHIHOI crucTeMu Ta (ap-
MAIIeBTHYHOK CHUCTEMOIO 3a0e3IeUeHHsI, ¢ CyOCTpaToM €
Oynb-SIKUX JTIKapChKHUI 3aci0, a KOHIIENTOM — CeKOHOMIYHi
3B’SI3KH MK €JIEMCHTAaMH, 1110 BIAMIOBIIAOTH 38 OKpEeMi cTail
Y KUTTEBOMY IUKJI» (hapMaieBTUIHOTO ITPOIYKTY.

OnyOiKOBaHO JOCIIIKCHHS, 1[0 MPUCBAYCHI PO3PO-
OJICHHIO OKPEMUX JIOTICTHYHHUX CHCTEM KOMYHAIBHHX (ap-
MAaleBTUYHUX MinnpreMctB [47], iHbopMaLifHUX cucTem
YIpaBIiHHSA 3arnacamu (hpapMarieBTHIHHUX MiAPHEMCTB [48],
CHCTEM MOHITOPUHTY 3amnaciB [49] Ta cucTeMaTHIHOMY ITiJI-
BUIICHHIO iXHBOI eeKTUBHOCTI [50].

3acTocyBaHHS CHCTEMHO] ITapaIirMy HayKOBILIMU-(hapma-
LIEBTaMH JUTS peaizamii epeKTHBHOTO JIOTiCTHYHOTO yTIPaB-
JIHHS TaKOXX XapaKTepPH3yEThCS Pi3HOK CHPSIMOBAHICTIO B
Mekax (papMarieBTHYHOI CUCTEMH: alTedHa MpakTHKa [44]
Ta BIHCHKOBO-MEINYHA CITy»k0a 30poiHIX cui1 YKpainu [51].

[pukIiaHOTO BUSBHIIACH CHCTEMHA TEOPIst IIOJI0 MIXKTHC-
LUIUTIHAPHOTO MPOLIECY OL[IHIOBAHHS MEIMYHUX TEXHOJIOTIH.
Tak, perynroBaHHs 3B’s13KiB Ha PiBHI Ha3BaHHUX KEpPiBHOI Ta
KEpOBaHOI MiJICKHCTEMH OXOPOHH 3/I0POB’Sl HEMOXKIIMBE O3
JIOKa30Boi iH(pOpMAIIii 1070 pe3yasrary (HYHKI[IOHYBaHHS
cucremu @3 [6,52]. Pazom i3 TiM, oTprMaHHs Takoi iHdop-
Malii 6e3rnocepeJHbO TI0B sI3aHe 3 HAJISKHUM YHHOM OJIep-
JKaHUM Ta 00POOICHUM CUCTEMHUM 3BOPOTHHM 3B’ SI3KOM BiJl
30BHIIIHBOTO CEPEIOBUIIA (HAIKHUI (hapMakoHarIIsiI, 301p
peallbHUX NaHUX Malli€HTa TOIIO), & TAKOXK 3CEPEITUHH — Bi
€JIEMEHTIB CaMOi CHCTEMH.

Ha yBary 3aciayroByioTh CHCTEMHI TOCIHIIKEHHS, IO
MPUCBSIYEHI po30yAOBi Mai€cHTOPiEHTOBAHOI MOMAENTi
CHUCTEMH OXOPOHHU 3[0pOB’S B YMOBaX YHNPOBAIKCHHS
cTpaxoBoi MeanHA. CHCTEMH BU3HAYAIOTH K CY0 €KTH
BITHOCHH, IO (POPMYFOTECS Y TPUBUMIPHIH KOOPIUHATHIH
ITUTOIIMHI — 30BHIITHBOMY CepeoBuUINi (MeauKo-(hapmare-
BTHYHA BiCbh, CTpaxoBa i MpaBoBa). BoHun 3HaxXomsThCs B
iepapxivHill 3aJe)KHOCTI HA MaKpO-, ME30- Ta MiKPOEKO-
HOMIYHOMY piBHI BIacHOro ¢yHkiionyBanus [53]. Takuit
MiAX1J, Ha HAaIly JYMKY, 3Ha4HO PO3IINPIOE Ta JOTIOBHIOE
ySBJICHHS NP0 30BHIIIHE cepepoBuile (apMaleBTUYHOT
CHCTEMH, a TAKOXK, SIK 1 B MOIEPEeTHHOMY JIOTICTHUHOMY
HamnpsMi, BiJIOBIJa€ €BPONEHCHKUM TEHACHIIISIM Opi€H-
Taiii Ha ToTpeOu maIfieHTa.

IikaBuMu € HayKOBi pOOOTH, JIe CHCTEMHUH ITi/IXi]] BUKO-
pHUCTaHo I po3pOOIECHHS HAyKOBO-IPAKTHIHUX ITiIXO/iB
JI0 YIIPaBIiHHS 1HTEJICKTyaIbHIMHU pecypcaMu y dapmarie-
BTHYHIH raiy3i [54], HaykoBOTro OOIpyHTYBaHHS OpraHi3amii
BHPOOHUIITBA TAPEHTEPAITHHIX JIIKAPCHKHUX (POPM BiIIOBII-
Ho 10 Bumor GMP ta ICH [55], 00rpyHTyBaHHS METOROIOTIT
BIPOBAPKEHHS CUCTEMH KOHTPOJIIHTY Ha IMIATPHEMCTBI [56].

Oxpema rpyna J10CIiPKeHb, 110 OBHOL[IHHO BUKOPHCTOBY-
10Th HayKOBHH ariapar CUCTEMHOI IapaJurMu, — poOOTH, TIPH-
CBSIUCHI KEPIBHIN MiJICUCTEMI — JICP)KaBHOMY YIIPABIIHHIO,
MexaHi3MaM HOro peajtizalii Ta yXBaJeHHIO yIPaBIiHCHKUX
pillieHb y cekTopi oxoponu 310poB’s [30,57,58]. Bonu Tak
caMo, SIK 1 JOCITIJDKEHHS 4y TIIMBOCTI CHCTEMH OXOPOHH 3710-
POB’s 110710 OYiKYBaHb HaceeHHs [59] Ta iHIi HaBeaeHi pa-
HIIIIe, aKIICHTYIOTh Ha B3a€MO/Ii1 CHCTEMH OXOPOHH 37I0POB’ st
3 MaIi€HTOM 1 30BHIIIHIM POOIEMOMICTKHUM CEPEIOBHILIEM.

BucHoBKu

1. OnpanpoBaHui, MPOaHAII30BaHUH 1 CHCTEMAaTU30BaHUI
MacuB iH(pOpMaIHIX HKEpe JaB 3MOT'Y BU3HAYHUTH KiJIbKa
HanpsIMiB CHCTEMHOTO OadeHHs! HayKOBHUX 00 €KTiB y ap-
Martii: (hapMareBTHIHE 3a0e3MeUeHHS IPH 3aXBOPIOBAHHIX
PI3HEX HO30JIOTiH, MEHEDKMEHT (DapMalleBTUIHNX OpraHi-
3amiil (peryioBaHHs, JIOTICTHKA), OMIHIOBAHHS MEIUYHIX
TEXHOJIOT1H, comianbHa (apmaris (mamieHTopi€eHTOBaHA
MOJIETIb), (hapMaleBTHYHUI MapKeTHHT (LiHOYTBOPEHHS,
iH}opmManiiiHe 3a0e3nedeHHs), apXiTeKTypa CUCTEM.
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2. AKTyaJdpbHUM 3aJMIIAETHCS y3TOMKEHE I[LTICHE BH-
3HadeHHS (papMareBTHIHOI CHCTEMH Ta 1 KOMIIOHEHTHOTO
HAIOBHEHHS, OCTI/KeHHS (papManeBTUYHOI CHCTEMH B
il marieHTOpiEHTOBaHIA (OPMi, a TAKOK BIPOBAIPKCHHS Y
(hapMalrtiro MoHATH CyOCTpaTy Ta KOHIIENTY, 110 A3y Th 3MOT'y
YiTKO BU3HAYATH (11l CHCTEMH, OIIHIOBaTH ¢()EKTUBHICTH T
MIPOAYKTUBHICTB 11 pOOOTH, 30KpeMa HIISIXOM MOJIETIOBaHHS
3 BUKOPUCTaHHSIM CYYacHHX KOMIT FOTEPHHUX TEXHOJIOTIH.

[TepenexTiBu nofasimx gociuikens. Onsin GpaxoBoi site-
parypH JaB 3MOT'Y BU3HAUUTH [IEPCIICKTHBHI HAIIPSIMHU 3aCTO-
CYBaHHsI CHCTEMHOI MapaJurmMu y (apmareBTHuHii Hay1li 3
HACTYIHOIO peai3ami€ero ii pe3yiasTariB i IiABUIICHHS
piBHS (hapMaLIeBTUIHOI TOTIOMOTH.
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CyyacHuM cTaH i NepcneKkTUBM PO3BUTKY YKPAIHCbKOrO PUHKY
BeTepPMHapPHUX NpenapariB AN niKyBaHHA 3aXBOPHOBaHb LUKipU

|. B. Bywyesa®*80 M. B. Orno6niHaD?ACEF

nopi3bknii AepxaBHUA MEAVYHUIA YHIBEPCUTET, YKpaiHa, [INYHUIA IHCTUT HOMOPCBLKOIO HaLlioHaNbLHOro YHIBEPCUTETY iMeHi [MeT| mnu,
3anopisi epxa e, epcuter, Ykpaina, 2Me C YopHOMOPCLKOro HaLlioHanbHOro epcuTe eHi MNetpa Mo
M. Mukonais, YkpaiHa

A — KOHUenNUis Ta au3aiH gocnimkeHHst; B — 36ip ganmx; C — aHani3 Ta iHTepnpeTauis aanux; D — HanucanHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTatouHe 3aTBepIKEHHS CTaTT

B YkpaiHi cnocTepiratoTb TEHAEHLO 40 30inbLUeHHS! YacTOTU BUSIBNEHHS! LKIPHUX 3aXBOPIOBAHb Pi3HOI eTionorii Ta YacTOTM BUHUKHEHHS
yCKMagHeHb, L0 HAMU CNPUYMHEHI (DepmartuT, anepris, BTOPUHHI iHAeKUii, eksema, TpuxodiTis, AepmatodiTis, AepMaToMiko3 ToLwo).
AKTyanbHUM 3anuLIAETbCs NMUTaHHS LLOAO PO3POBNEHHS HOBMX BITYM3HSAHMX e(DEKTUBHUX 3aCOBiB, WO NpU3HaYeHi ANns nikyBaHHS Uil
naronorii. [Jns BUSHa4eHHS Cy4acHOro CTaHy Ta NepCcrneKkTMB PO3BUTKY BUPOBHULITBA BITYN3HAHNX BETEPUHAPHIX NiKapCbK1X Npenaparis
(BIM) gocnigunu 3aransHWiA pUHOK BETEPUHAPHMX Npenapartis, KOPMOBWX J06aBOK, FOTOBUX KOPMIB i NPEMIKCIB, BCTAHOBUNM MicLie 3acobiB,
LU0 32aCTOCOBYIOTb AJ151 NiKyBaHHSA rpMOKOBUX 3aXBOPHOBAHb LUKIPY y TBApWH. BCTaHOBMNW, LU0 JOCTIAKEHWU aCOPTUMEHT Y CTPYKTYpi Hacu-
YEHOCTi PUHKY BETEPUHAPHWUMYU NpenapaTamu, KOpMoBUMM Jo6aBKkamu, rOTOBUMU KOpMaMM Ta NPeMiKCamm Mae CyTTEBY KOHKYPEHLto Ha
(hapmaLeBTUIHOMY PUHKY YKpaiHu 3 6OKy 3aKOPAOHHNX BUPOOHUKIB. ACOPTUMEHT eheKTUBHUX BITYN3HAHUX Nikapcbkux 3acobiB Ans Tepanii
y TBApWH CaMe LLKIpHUX 3aXBOPIOBaHb rpMOKOBOT eTioNorii Ha OCHOBI BITYM3HAHWX CyBCTaHLI fyxe HE3HAYHUIA, TOMY € NepCnekTUBY ANst
BMPOBaKEHHS B BUPOOHMLTBO Ta NoAanblue NPOCYBaHHS Ha BITYM3HSHUIA PUHOK HOBUX ehEKTUBHIX NPEnapariB Takoro Npu3HaveHHs.

MeTta po6oT1 — BU3HAYEHHSI Cy4aCHOro CTaHy Ta NePCNeKTUB PO3BUTKY BUPOOHULITBA HaLiOHaNbHIX BETEPUHAPHIX MiKAapCbKWX Npenaparis
LS NiKyBaHHS rprOKOBUX 3aXBOPIOBaHb LLKIpY TBApWH Ha OCHOBI JOCNIIKEHHS CTPYKTYPU 3aranbHOM0 pUHKY BETEPUHAPHUX Npenaparis,
KOpMOBWX J06aBOK, FOTOBUX KOPMIB i MPEMIKCIB, @ TaKOX BU3HAYEHHS! IXHBOI YaCTKN Ha PUHKY.

Matepianu ta metoaw. [Mig yac poboTW BUKOPUCTANM CUHTETUYHWIA, @aHanNITUYHWIA METoAW, IHPOPMALLIiHOTO MOLLYKY, ONUCOBWIA, y3aranb-
HeHHs. MaTepian ana gocnigkeHHs — mxepena axoBoi nitepatypu, WO MICTATb iHOpMaLilo NPO CTPYKTYPY BETEPUHAPHOMO PUHKY
npoTMrpubKoBMX | MPOTUMIKPOOHWX Npenapartis, a Takox «[lepenik 3apeecTpoBaHMX BETEpUHAPHUX Mpenaparis, KOPMOBKX [0DOaBOK,
roToBMX KOpMiB» cTaHoM Ha 21.07.2022 poky (gani — MNepenik).

Pesynkratu. 3a gaHumu Mepeniky BcTaHOBUNH, Lo cTaHoM Ha 21.07.2022 poky Ha ykpaiHCbKOMY PUHKY BETEPUHAPHWX NiKapCbKux npe-
napartis, KOpMOBMX [06aBOK, FOTOBMX KOPMIB i MpeMIKCiB Oyno 3apeecTpoBaHo 6574 TOprosi Ha3BW TaKoi MPOAYKLUi; 3-MOMiXK Hux 5097
(77,53 %) HanmeHyBaHb CTaHOBWNA NPOAYKLIS 3aKOpAOHHOrO BUPobHMUTBa, a 1497 (22,47 %) — NpopyKuis BiTYN3HAHWX BUPOBHUKIB.
leorpacbis nocTavanbHUKiB NpeacTasneHa 47 kpaiHamu CBiTY, BpaxoBytoumn YkpaiHy. Jliaepu 3a KinbkicTio 3apeecTpoBaHuX nosuin npe-
napariB, KOpMOBUX A0DABOK, rOTOBUX KOPMIB i npemikciB — ®paHuisi, Monblia Ta HimeyunHa. 3a pesynbratamMmm MapKeTUHIOBOTO aHaniay,
LIe PUHOK € HAATO reTeporeHHNM 3a nikapcbkumu hopmamu, NnpeacTaeneHnid 31 nikapcbkot opMoto (MOPOLLKK, pifKi, TBEpAi, M'AKi Ta
rasonopi6Hi). HeaHayHuin acoptumeHT npoTturpudkoBux BTN gae MOXnMBICTL He TinbKu HACUYyBaTy Liel CEerMeHT hapmMaLeBTUYHOTO PUHKY
iMNOPTHUMMU NikapCbkMMu 3acobamm, ane i pobuTb NEPCNEKTUBHUM CTBOPEHHS Ta BNPOBAMKEHHS NPUHLMMNOBO HOBUX NpoTUrpubkosmx BIIM.

BucHoBku. Po3pobneHHs Ta BNpOBagKeHHs Ha PUHOK HOBMX JikapCbKux 3acobis MpoTurpnbKoBOI Aji ANs 3aCTOCYBaHHS Mif vac NikyBaHHs
LUKIPHWX 3aXBOPIOBAHb € aKTyarbHUMMU, CNIPUSTUMYTb MiABULLEHHIO €PEKTUBHOCTI MPOINakTky Ta MiKyBaHHS Takvx nNaTonorii, AagyTb
3MOry 3anponoHyBaTV BITYM3HSIHIN BETEPUHAPHIN NpaKTULi eheKTUBHI iHHOBaUHI (hapMakoTepaneBTUYHI NpenapaTy.

Kntouogi crnoea: BeTepuHapHi npenapatu, JOCTIMKEHHS PUHKY, Nikapcbka opma, 3aXBOPKBAaHICTb, LWKIPHI XBOPOOM, NpoTUrprbKoBI
npenaparu.
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The current state and prospects for the development of the Ukrainian market of veterinary drugs
for the treatment of skin diseases

|. V. Bushuieva, M. V. Ohloblina

The trend of increasing incidence of skin diseases of various etiologies and the frequency of complications caused by them (dermatitis,
allergies, secondary infections, eczema, trichophytosis, dermatophytosis, dermatomycosis, etc.) is increasing in Ukraine.
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Nowadays the important problem is the development of new domestic effective medicines to combat this pathology. The general market of
veterinary drugs, feed additives of finished feed, and premixes was investigated, and the place of drugs used to combat fungal diseases of
animal skin was determined to identify the current state and prospects for the development of domestic veterinary drugs (DVD) production.
It is established that the studied range of the market saturation structure of veterinary drugs, feed additives, finished feeds, and premixes
have significant competition in the pharmaceutical market of Ukraine from foreign manufacturers. The range of effective domestic medicines
for the treatment of fungal skin diseases of animals based on domestic substances is very minor, so there are prospects for the introduction
into production and further promotion of new effective drugs in this area on the domestic market.

The aim of the work is to determine the current state and prospects for the development of the production of national veterinary medicines
for the treatment of fungal diseases of animal skin based on the study of the structure of the general market for veterinary drugs, feed
additives, finished feed, premixes and determination of their market share.

Materials and methods. The following methods (synthetic, analytical, information search, descriptive, generalization) were used in the work.
The research materials were literary sources that contain information on the structure of the veterinary market of antifungal and antimicrobial
drugs and the “List of Registration of Veterinary Drugs, Feed Additives, and Finished Feeds” as of July 21, 2022.

Results. According to the above List, it was found that as of 21.07.2022, 6574 trade names of these products were registered on
the Ukrainian market of veterinary medicines, feed additives, finished feed, and premixes. 5097 (77.53 %) of which were supplied by
foreign manufacturers, the rest — 1497 (22.47 %) were products of domestic manufacturers. The geography of suppliers is represented
by 47 countries, including Ukraine. France, Poland, and Germany remain the leaders in terms of the number of registered items of drugs,
feed additives, finished feeds, and premixes. Based on the marketing analysis, it was found that in terms of dosage forms, this market is
overly heterogeneous and is represented by 31 dosage forms, which are powders, liquid, solid, soft, and gaseous forms by consistency.
It has been proved that a small assortment of antifungal DVDs makes it possible to saturate this segment of the pharmaceutical market
not only with imported drugs, but also to find opportunities for the creation and introduction of fundamentally new antifungal DVDs to
the domestic market.

Conclusions. The development and introduction of new antifungal drugs to the market for further use in the treatment of skin diseases are
important. It will contribute to improving the effectiveness of prevention and treatment of the above diseases and will allow the offering of
effective innovative pharmacotherapeutic drugs to domestic veterinary practice.

Key words: veterinary drugs, market research, dosage form, morbidity, skin diseases, antifungal drugs.
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B VkpaiHi cioctepiratoTb TEHACHITIIO 0 301IbIIEHHS Jac-
TOTH BUSIBIICHHS IITKIPHUX 3aXBOPIOBAaHb Pi3HOI €TiONOTii Ta
YaCTOTH BUHHMKHEHHS yCKJIaJHEHb, 10 HUMU CIIPUYMHEHI
(mepmarwr, aneprisi, BTOpuHHI iH(eKIi1, ex3ema, TpuXoQiTis,
JaepMatodiTisi, ZEPMaTOMIKO3 TOIIO).

AKTyaIlbHUM 3aJIMIIA€ThCS MTUTAHHS MO0 PO3POOIICHHS
HOBHX BITYM3HSIHUX €(PEKTUBHHUX 3ac00iB, IO MPU3HAYCHI
JUTSL JTIKyBaHHS 11i€1 maronorii. J[jis BU3HaYeHHs Cy4acHOTO
CTaHy Ta IePCIEeKTHB PO3BUTKY BUPOOHHIITBA BITYM3HIHUX
BeTepHHAPHUX JiKapchkux mpemnaparis (BJIIT) mocimumu
3araJlbHUH PUHOK BETEPHHAPHHX IPENapaTiB, KOPMOBHX
J00aBOK, TOTOBUX KOPMIB 1 TIPEMIKCIiB, BCTAHOBIJIH MiCIIe
3aco00iB, 110 3aCTOCOBYIOTh JUIs JIKYBaHHS TPUOKOBUX 3a-
XBOPIOBAHb ILIKIPH Y TBapHH.

BcranoBuH, 10 AOCITIIKESHUH aCOPTUMEHT Y CTPYKTYpi
HaCHYEHOCTI PUHKY BETEPHHApHHMH NIpernaparami, Kop-
MOBUMH JJ0OaBKaMH, TOTOBUMH KOPMaMH Ta MPEMiKCaMu
Ma€e CyTTEBY KOHKYPEHLII0 Ha (apMaleBTHYHOMY PHUHKY
VYkpaiau 3 00Ky 3aKOpHOHHHX BUPOOHUKIB. ACOPTUMEHT
e(eKTHBHUX BITYN3HSIHUX JIIKAPCHKUX 3ac00iB JUIsl Teparmii
y TBapuH caMe IIKIPHUX 3aXBOPIOBaHb IPHOKOBOT eTiojoril
Ha OCHOBI BITYM3HSIHHUX CyOCTaHITIH Ty>ke HE3HAUHUI, TOMY €
TIePCIIEKTHBH JUTS BIPOBA/DKEHHS B BUPOOHHUIITBO Ta ITOab-
111 IPOCYBaHHs HA BITYM3HSIHNI PHHOK HOBUX €(DEKTHBHUX
TperapariB TaKkoro NpHU3HAYECHHS.

MeTa po6otu

BusHaueHHs Cy4acHOTO CTaHy Ta IIEPCHEKTHB PO3BUTKY
BUPOOHMITBA HALlIOHAJIILHUX BETCPHHAPHHX JIIKAPCHKHUX
TIperapariB AJst JIIKyBaHHS TPUOKOBHX 3aXBOPIOBAHb ILIKIPH

TBapWH HA OCHOBI MOCIIIKEHHS CTPYKTYPH 3arajbHOTO
PUHKY BETepHHAPHHX IpenapariB, KOPMOBUX J00aBOK,
TOTOBHX KOPMIB 1 TIPEMIKCiB, a TaKO)K BU3HAYCHHS IXHBOI
YaCTKH HA PUHKY.

Matepianu i meToau gocnigxeHHs

[Tin yac poGOTH BHKOpUCTAIM CUHTETHYHUH, aHATITUYHUI
MeTO/H, iIHQOPMALIIHOTO TONITYKY, OITHCOBHH, y3aralbHeHHS.
Marepian it JOCIiHKEHHS — [Hkepena (paxoBoi JiTepaTypH,
III0 MICTSTB iH(POPMAITIFO TIPO CTPYKTYPY BETSPHHAPHOTO PUH-
Ky MPOTHTPUOKOBHX 1 MIPOTUMIKPOOHHUX IPENApPATiB, a TAKOXK
«ITeperik 3apeecTpOBaHUX BETEPHHAPHHUX IPETapariB, KOPMO-
BHUX JJ00ABOK, TOTOBHX KOpMiB» craHoM Ha 21.07.2022 poky.

Pesynbratu

3rimHo 3 «IlepemikoM 3apeecTpOBaHIX BEeTEPUHAPHUX TIpe-
TapariB, KOPMOBUX J100aBOK, TOTOBHUX KOPMiB» CTaHOM Ha
21.07.2022 poxky (mani — Ilepernik), Ha (hapMarieBTHIHOMY
PHHKY YKpaiHH JIiKapchKi 3ac00M 3aKOpIOHHOTO BUPOOHH-
I[TBa KUJIbKICHO MEPEBAKAFOTH BITYM3HSAHI 32 HOMCHKIIATYPOFO
Ta PI3HOMAHITHICTIO JKapChKUX (GopM Maibxke B ycix dap-
MAaKOJIOT19HHX TPyNax, a cyocTaHMmii i BiTam3HstHIX BJITT
HaJIXOIAITh 31€01IBIIIOT0 3-32 KOPOHY.

3a nanumu Ilepeniky BCTaHOBHWIM, IO CTAHOM Ha
21.07.2022 poxy Ha ykpaiHCBKOMY PHHKY BETE€PUHApHHX
JKapChbKHX TMpenapariB, KOPMOBUX JOOABOK, TOTOBUX KO-
MiB 1 IpeMiKkCiB 3apeecTpoBaHO 6574 TOProBi Ha3BU TaKOi
mpoxykii; 3-momik HuX 5097 (77,53 %) HaliMeHyBaHb
CTaHOBMJIA IPOYKIIis 3aKOPJOHHOTO BUPOOHHIITBA, a 1497
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= 1poAyKList 3aKOPAOHHUX
BUPOOHMKIB

= NPOAYKLUIA BITYN3HAHUX
BUPOGHMKIB

W 3apeecTpoBaHoO

= Ha cragil
nepepeecTpauii
Ha eTani 3MiH
7y «A»

= Ha eTani 3MmiH
Tvny «b»

¥ Ha eTani aMiH
™ny «A» Ta «b»

K\

Puc 1. YacTkv npogykuii 3akopAoHHOrO Ta BiTYM3HSIHOMO BUPOBHMLITBA, 3rigHO 3 «[lepenikom 3apeecTpoBaHNX BETEPUHAPHUX Npenapartie, KOPMOBUX

[n06aBok, roToBMX KOPMIB Ta NpeMmikciB» cTaHom Ha 21.07.2022 poky.

Puc. 2. CtpykTypa peecTpauiiiHoro ctatycy npoAyKLii 3aKOpAOHHOIO Ta BITYM3HSHOMO BUPOBHMLTBA, 3rigHOo 3 «[lepenikom 3apeecTpoBaHux BeTepu-
HapHUX nNpenaparis, KOPMOBWX [06ABOK, FOTOBMX KOPMIB Ta NpeMmikciB» cTaHom Ha 21.07.2022 poky.

(22,47 %) — mpomyK1is BITYN3HIHUX BUPOOHUKIB (puc. 1).
Buxozstun 3 3araiibHOT KUTBKOCTI JOCIIIPKCHUX TIPETIapariB,
KOPMOBHX J100aBOK, TOTOBHX KOPMIB 1 MPEMIKCIB, CTAHOM
Ha 21.07.2022 poky 2659 (42,38 %) 3apeectpoBani, 2311
(36,83 %) — Ha crapii mepepeecTparlii, mepedyBau Ha eTari
3MiH THIY «A» 828 (13,2 %) HaliMeHyBaHb, 3MiH TUITY «b»
— 161 (2,57 %) HaiiMeHyBaHHS, 3MiH TUITy «A» 1 «b» — 315
(5,02%) ToproBux Ha3B nponykiiii (puc. 2) [1].

3rigno 3 Hakazom MO3 Ykpainu Bix 23.07.2015 poky Ne 460
31 3MiHaMH, 1110 BHECEHI 3TiIHO 3 Haka3oM MiHicTepcTBa 0X0-
ponu 310poB’°st Ne 1245 Bin 17.11.2016 poxy «IIpo BHeceHHs
3MiH 710 [TopsiiKy MpoBe/IeHHS eKCIIEPTH3HU PEECTPaIiiHIX Ma-
TepiaiB Ha JTIKapChKi 32c00M, IO TIOAAOTHCS Ha JepyKaBHY pe-
€CTPpAIlif0 (TIePEePEECTPALLiF0), & TAKOXK SKCIICPTU3H MaTepialliB
IIPO BHECEHHS 3MiH JI0 PEECTpaIiiHUX MarepialiB IPOTITOM
i1 peecTpariiftHoro MOCBiTYeHHS Ta 3aTBepKeHH [lopsanky
MIepPEBIPKH MaTepiaiB, IOJAHUX JI0 3as1BH TIPO JepKaBHY pee-
CTpAIIif0 OKPEMHX JTIKAPCHKUX 3aC00IB, 00 X 00csTy» —11. 8.
3MiHH, y TOMY YHCI i «iHII 3MiHNY [2], 32 KIIacHpiKaIi€ero
MOXyYTb OyTH 3MiHu Trty 1A, Ib ta 3minu I Tumy.

3okpema, 3rigHo 3 1. 8.1. 10 3MiH THITY [A HanexaTsh:

1. 3MiHM BUKIIIOYHO aIMiHICTPaTHBHOT'O XapaKTepy: 3MiHa
HaliMeHYBaHHsI Ta/a00 MiCIe3HaXO/PKeHHS 3assBHHKA (BJiac-
HHUKA PEECTPAIiHOTO MOCBIAYCHHS); 3MiHa HailMEHYBaHHS
Ta/ab0 MiCIIe3HAX0/PKEHHSI BUPOOHUKA TOTOBOTO JIIKAPCHKOTO
3aco0y; 3MiHa HaMEHYBaHHs Ta/a00 MICIIE3HAXOMKECHHS
BupoOHIKa ADI;

2. BUKJIFOUEHHS OyIb-KOT BUPOOHHYOT MITBHUIL IS
TaKuX CTadiil BUPOOHHUIITBA TOTOBOTO JIKAPCHKOTO 3aco0y:
BUpOoOHUITBO ADI, BUPOOHUIITBO TPOMIKHOTO TPOAYKTY
YK TOTOBOT'O JIIKAPCHKOTO 3ac00y, aKyBaHHsI, BUITYCK cepii,
KOHTPOJIb Cepii;

3. 3MiHH, TIOB’s[3aHi 31 3MiHAMU y 3aTBEepKCHOMY (hi3u-
KO-XIMIYHOMY METO/Ii aHaJIi3y, 32 YMOBH, 1110 HE 3MIHIOETHCSI
cama MeTOI¥Ka (HalpUKIIad, 3MIHIOEThCS JOBKIUHA XpOMa-
TorpadivHO1 KOJIOHKH, ajie He 1i THI), MpoBeeHa BaJliamis
3MIHEHOTO METOIY KOHTPOJIIO, sSIKa TOKAa3y€e BiMOBIIHICTh
TIOTIepeTHHOMY METO/Y, Ta HE 3MIiHIOIOTBCS MEXi, BCTAHOB-
JIeHi y criermikarii;

4. 3MiHH, TIOB’513aHi 31 3MiHaMu y crienudikamii APl abo
JIOTIOMDKHOI peYOBHHH, Y 3B’s13Ky 31 3MiHamu y JIDY abo
€Bporeiicbkiil Gpapmakonei, ado iHmIK papmakornei i cTo-
CYIOTBCSI BUKIJIFOUHO TPUBECHHS Y BIAMIOBIOHICTD 3 IUMH
(apmaxoriesiMu;

5. 3MiHM B aKyBaJIbHOMY Marepiaji JTiKapchKoro 3acooy,
10 HEe KOHTaKTye Oe3MocepeqHbo 3 JIKapCEKUM 3aC000M
Ta HE BIUIMBAa€ Ha JOCTABKY, 3aCTOCYBaHHs, Oe3neKy abo
CTa0UIBHICTh JIKAPCHKOTO 3ac00y;

6. 3MiHN y criennikamisx Ha JTikapcekuii 3acio, ADI abo
JII0Yy PEYOBHHY, BUXI/IHI Marepiajy, POMDKHI IPOIYKTH,
JIOTIOMIKHI PEUOBHMHH, 1110 MPU3BOAATH 10 3BY)KCHHS MEXK,
3a YMOBH, III0 HOBi MapaMeTpH 3aJIHIIAIOTHCS y paMKax 3a-
SIBJICHOTO Jliara3oHy Ta HE € Pe3yJbTaToM Helepen0aueHux
00CTaBUH y TpoIieci BUPOOHUIITBA.

3am. 8.2, no 3miH tuny Il Hamexars:

1. 3MiHH, ITOB’s13aHi 3 BBEACHHSM HOBOTO TOKa3aHHS JIO
3aCTOCYBaHHS a00 3MiHAMH BXKE iCHYIOHOTO;

2. 3Ha4HI 3MiHN Y KOPOTKiil XapaKTEepUCTHLI JIIKapChKOTO
3aco0y, 30KpeMa Ha ITiICTaBl HOBUX BiIOMOCTEH IT10/I0 SIKOCTI,
Ppe3yIBTaTiB JOKIIHIYHUX JOCHTIHKEHb Ta KIIHIYHAX BAIIPO-
OyBaHb, HOBHX IOB1JIOMJIEHb IIPO OE3I1EKY JIIKapCHKOTO 3aC0-
Oy, BKJIFOUQrOYM TEPMIHOBI 3MiHH, 110 CTOCYIOTHCS OC3IEKH;

3. 3MiHH, ITOB’s13aHi 31 3MiHAMH 11032 J1iarta30HOM 3aTBep-
JDKEHUX crienngikaiii, Mex Ta KpUTepiiB NMPUHHATHOCTI,
SIKIIO 1€ HE OB’ S3aHO 13 MPUBEACHHAM Yy BiIMOBIAHICTD 3
BuMoramu [IDY un €Bponericekoi hapmakored,

4. 3MiHH, IO CTOCYIOTHCSI CyTTEBUX 3MiH Y BADOOHHYOMY
poIIeci, CKIIal TIKapChKOTo 3aco0y, crierugikariisx, CKiai
nomimok y ADI abo nirodiit peaoBHHI 91 TOTOBOTO JIIKAPCHKO-
ro 3aco0y 1 MOXKYTh MaTH ICTOTHHI BIUIMB Ha HOTO SIKICTB,
Oe3reKy Ta e)eKTUBHICTD;

5. 3MiHH, TIOB’s13aHi 31 3MiHAMH Y BUPOOHUIOMY TIPOIIECi
abo ninpHULI 11 BupoOHHUITBa ADI ab0 Ait0uoi pedoBHHH
010JIOTYHOTO ITOXOIKEHHST,

6. 3MiHH, ITOB’s13aHi 3 BBEACHHSIM HOBOTO IPOEKTHOTO
MPOCTOPY 200 PO3LIMPEHHSM 3aTBEPIAKEHOT0, SIKUii OYB po3-
pobrneHuit BiAmoBigHO 10 €BpOIeiichKUX Ta Mi>KHAPOIHUX
HayKOBHX KEpIBHHUIITB;
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Puc. 3. Teorpadhisl nocTa4anbHUKIB 3apeecTpoBaHNX BETEPUHAPHIX Npenapartis, KOpMOBUX A0OABOK, FOTOBUX KOPMIB Ta NPEMIKCIB Ha BITUU3HSIHWIA PUHOK
(3rigHo 3 «[Mepenikom 3apeecTpoBaHMX BETEPUHAPHMX Npenapartie, KopMOBMX A06aBOK, FOTOBKX KOPMIB Ta NPeMIKCiB» cTaHOM Ha 21.07.2022 poky).

7. 3MiHH, TOB’sI3aH1 31 3MIHAMH Yy JTiF04il pEUOBHHI CE30H-
HOI, NepeanIeMiqHo] ab0 MaHIeMiYHOI BaKIMHU MPOTH
TPHITY JIFOJIMHH.

3am. 8.3, no 3miH Tumy Ib HanexaTh He3HAYHI 3MIHM, SIKi HE
MOXYTb OyTH 3MiHamu Tuty IA ta Tumy 11 i He noTpedyoTh
HOBOI peectparii [2].

3riJIHO 3 pe3yJIbTaTaMy pO3paxyHKIB, BITIM3HSIHHI (hapMarieB-
truHui pruHok BJITT Ha 1ieit yac OyB 3anoBHeHwid Ha oHa 2/3,
30kpema Ha 81,78 % (44,68 % — mpenapar, KOpMOBi TOOABKH,
TOTOBI KOPMH Ta IPEMIKCH 3 YAHHIMH PEECTPALIITHIMU HOCBII-
yerrsvu (01.06.2019-10.06.2023 pp.), 37,95 % — npoxyxtis,
TEpPMIH peecTpallii sIkoi 3aKiH4YeThCs, ajle BOHA BXe MOJaHa
Jo niepepeectpatii). binbmicts i3 nux 81,78 % craHoBuUTH
TIPOIYKLsI 3aKOPIOHHMX (hapMarieBTHIHUX (ipM 1 KOMITaHiH.

Teorpadist nocrauanbHUKIB npesacTaBieHa 47 KpaiHaMu
CBITY, BpaxoByroun YKpainy. Jlinepamu 3a KUIbKiCTIO 3apee-
CTPOBaHKX MO3MLIIH MpenapariB, KOPMOBHX J100aBOK, TOTOBHX
KOPMIB 1 ipeMiKciB 3anumarotecs Opantis, [Tompima, Himed-
unHa (K i B 2018-2019 pp.). IXHs KibKiCTh CTAaHOBUTH MOHAN
1000 naiimeHyBanb, mo Bixnosigae 10 Oamam 3a IMmKaxow
peiitunry. Ha ykpaincekomy punky 899-300 mpemnapariB

(9-8 0auiB) 3apeectpyBanu (ipmu 3 Yropuwmau, Yexii Ta
ITanii; 299-100 HaiiMeHyBaHb TIPOAYKIII TIpencTaBmiy [H-
nist, Hinepnanau, [cnanist, Ascrpist, benbris, CIIA, Kurait,
JluTBa it oTpUManH pEHTHHTOBY OIIIHKY Bij 7 110 4 OaiB; iHIIi
—Bix 85 no 1 mpemnapary (3—1 6aJ BiINoOBiAHO). 3a TaHUMH,
0 OfepIKaN, YKpPaiHChKi BUPOOHUKH MArOTh HAMBHIIAI
pelTHHrOBHI Oai, aje IM HalleKUTh YBEPTh Y 3arajibHil
KijbkoCTI pomykiii (1597 HalimenyBaus i3 6574) (puc. 3).

Hanmami mocmimKeHHs moKa3ao 3Ha9Hy Pi3HOMAaHITHICTb Ji-
KapchKUX (hOpM IpernapariB, KOPMOBHX J100aBOK, TOTOBUX KOP-
MiB i mpemikciB. Kopmu nipencraeneni 15 dopmamu (puc. 4).

Tpanuuiiini JikapchKi GopMu IpecTaBiIeH] MOPOIIKaMH,
pinuHaMU, TpaHyTaMH, CyCIIEH315IMH, €MYIbCIsIMH, TeIISIMH,
Ma3siMH, TabJIeTKaMH, MiKpoKarcynamu (Karcyiaamu), Ia-
JIMYKaMH, TOPOIIKAMH, CIIPESIMHU, CBIYKaMH, aePO30JIIMHU Ta
JKapchbKO0 (HOPMOFO, IO BIACTUBA TLUTHKK BETECPUHAPHIN
NPaKTHLli, — HATMAHUKaMU. Y pe3yJbTaTi MapKeTHHIOBOTO
aHaJIi3y BCTAHOBWJIM: 32 JTIKapCHKUMH (POpPMaMH IIeH PHHOK
HaJITO TEeTEPOreHHHUH, Ha HhOMY IpescTaBieHa 31 mikap-
ChKa (hopma (TIOPOIIKH, PiIKi, TBEPIi, M AKi Ta Ta30moi0H1
bopmn) (puc. 5).
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Puc. 4. dopmu, SKMMM NPEACTABNEHO KOPMU, 3rigHO 3 «[TepenikoM 3apeecTpoBaHuUX BETEPUHAPHUX Npenapartis, KOPMOBUX A0GABOK, FTOTOBUX KOPMIB

i npemikciB» cTaHom Ha 21.07.2022 poky.

nopoLUOK A/iH

HaWUAHUKA 4400 nopoLuok Ans 3/3
aeposonb NOPOLLOK 3 PO3YNHHUKOM
cnpeit 1200 NOpOLLIOK ANt Nep/3
CBiYKU 1000 1368 NoOpOLLOK
.4
renb 800 P 4 piauHa
0 4
V4
romMoreHHa 600 v/
KkpemonogibHa maca 335,I pO3uuH AfiH
400
U 1?1
3 81 07 /
renb Ans nep/a 23 034MH ANs Nep/3
A P/ 64 2 200 / 251 p a p
[ )
Y, % 234
o0f e ® )
Masb s 20 82 Kpanni
1 48 (BYLUHi, O4HiI)
4 641
1/ 918
Ma3sb ans 3/3 40 emyrnbCii
renb Ans BUMeHi cycneHsis afiH
Ta Aok
TabneTku Ans nep/3 cyenenaia ana il 3
TabneTku emynbcia Ans nep/3
Ansi B/MaTk BBEAEHHS 1267
emynbcis Ans 3/3
rpaHynu
Gontocun Kpem-eMynbcis ans 3/3
nannykn Kancynu
(mikpokancynu)
= == TOPOLLKU ® o o piaki e TBEPAI e e» MaKi rasonogioHi iHLWi

Puc. 5. CTpykTypa acopTUMeHTY 3apeecTpoBaHUX BETEPUHAPHUX NpenapartiB, KOpMOBUX J0BABOK, FOTOBVX KOPMIB i NPEMIKCIB 3a nikapCbkumu dop-
mamu (3a «lepenikom 3apeecTpoBaHWX BETEPUHAPHUX NpenapartiB, KOPMOBKX A06ABOK, FOTOBUX KOPMIB Ta NpeMikciB» ctaHoM Ha 21.07.2022 poky).
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Ta6nuus 1. MpoTturputkosi Ta npoTuMikpo6Hi BN ans nikyBaHHs! LKIpHUX 3aXBOptoBaHb y TBapuH 3a ATXvet-knacudikauieto [3]

Ne | Hasea BJN
3/n

®opma BUMYCKY, 06’em

QD - npenapatyt Ans nikyBaHHs 3aXBOPIOBaHb LLIKIpW

[itoya peyoBUHa

[ins sikux BUAIB TBapUH
3aCTOCOBYHTb

®ipma-BMpPOOHMK,
KpaiHa

|. QD01 — nepmartonoriyHi NpoTUrpubKOBI NpenapaTu

1. | bionipokc cnpen, 100 mn nipoKTOnamiH cobaku, KiLku, Bioveta, s.r.o.
Api6Hi XyTpoBi TBAPUHN Yexis
2. | ImaBepon emynkcig, 10 mn €HifnKoHa30n KOPOBM, OUKM, TenuLyj, Elanko EL,

TensiTa, KoHi, notuara, cobaku,
LlyLieHsITa, KiLLKK, KOLUeHsITa

Benwka bpuTaHisa

3. | Mikocent Ma3b CYCMeH3IHO-

emynbciiHoro Tuny, 10 Mn

KnoTpumason, Kucnora can iumnosa

cobaku, KiLKn MM ®apmatoH,

YkpaiHa

4. | Mikocton cnpei, 30 mn KnoTpumMason

cobaku, KiLku ProVET, Ykpaina

1. QDO1A —npoturprnbkoBi BETEpUHAPHI NpenapaTy AN MiCLEBOro 3aCTOCyBaHHS

5. | Otopepm ma3sb, 25T, 100 © KIoTpKUMa3on, reHTamiLmuHy cynbgart | cobaku, KiLuku MAO HIML, «<BXP3»
6. | CaHogepm masb, 151 6eTameTa3oHy AUnponioHar, cobaku, Kilkv Arterium,
reHTamiLmHy cynbgart, KroTpumMason YkpaiHa
QJ - npoTuMikpoBHi npenapaty
I. QJO2 — npoTuMiKpoBHi NpenapaTt Ans CUCTEMHOTO 3aCTOCYBaHHS
1. | Vitomax LwamnyHb, 150 Mn XrnoprekcuayH GirntokoHaT cobaku, KiLku TOB «YkpBioHiT»,
3 XIOprekcuanHom Ykpaina

2. | VetExpert Specialist | wamnyHb, 250 mn

XNOprekCManH, KeTOKoHa3on

cobaku, KiLKn VetExpert, MonbLia

3. | Vetbio WwamnyHb, 150 mn XIOprekcanH

cobaku, KiLuKn Dr. Pets, YkpaiHa

AHaIi3 Toka3as, 10 HaHOLIBIIE MPOITO3UIIIN HATICKHUTH
mopomikaM i rparyiaam (1368 ta 1267 HalimeHyBaHB Bij-
TIOBiTHO ), HAWMEHIIIE — TIOPOIIKAM 13 PO3YNHHHUKOM, KPeM-
€MYJTBCISIM JUTS1 30BHIIITHBOTO 3aCTOCYBAaHHS, OOITIOCAaM, TEIISIM
JUTSL BUMEHI Ta JiHOK, TOMOTCHHIM KPEMOIIOiOHIM MacaM
(mo 1 mpomo3wumwii, HeaminHo 3 2018-2019 pp.).

JocmiKkeHnii acCOPTUMEHT y CTPYKTYpi HACHYEHOCTI
PHHKY BETEpHHAPHUMH TIperiapaTaMy, KOpMOBUMH J00aB-
KaMH, TOTOBUMH KOPMaMHU Ta NPEMIKCaMH Ma€ CYTTEBY
KOHKYPEHILiI0 Ha (hapMalieBTHYHOMY PHHKY YKpaiHu 3 00Ky
3aKOpP/IOHHUX BUPOOHHUKIB.

EdexkTuBHUX BITYM3HSIHUX JTIKAPCHKUX 3aC0O0IB IS JTKY-
BaHHS IIKIPHUX 3aXBOPIOBaHb TBAPUH T'PUOKOBOI €Tionoril
Ha OCHOBI BITYM3HSHUX CyOCTaHIIH 3 aHTUMIKPOOHOIO Ta
MIPOTHIPHOKOBOIO JIIEI0 JTyXKEe MAJIO.

Jis JTikyBaHHS YCKIIaIHEHb, 0 CIIPUYMHEHI HA3BaHUMH
XBOpoOaMH, BUKOPUCTOBYIOTh IIPOTH3ANANBHI 32ac00H, QPyH-
TILUIN Ta aHTHOIOTHKH.

Humni, 3a ATXvet-xknacudikamieto, BJIIT ans teparmii
IIKIPHUX 3aXBOPIOBAHb MPEACTABICHO JABOMA KIaCaMH:
QD — npenapatu 11 JTiKyBaHHS 3aXBOPIOBaHb HIKipH, QJ —
MPOTUMIKpOOHI npenaparu (mabn. 1).

3a naHuMH, 1110 HaBEICHI B mabauyi 1, TiKapchKi 3ac00H
BITYM3HSIHOTO BUPOOHUIITBA /ISl MICIICBOTO JIIKYBaHHS TPH-
x0(]iT031B, IepMaTo]iTiii, IepPMATOMIKO31B IPEACTABIICH] K
M’s1ki (hopmu (Ma3i — 3 HaliMeHyBaHHI, JIIHIMEHTH — HEMaE),
crpei (2 HaiiMeHyBaHHS), IIaMITyHi (3 mo3uILiT), KpeM-eMyJIb-
cii, rei, TabneroBaHi GOpMHU HE 3aPEECTPOBAHI.

O6roBopeHHs

Hesnaunwmii acopriumMenT nporurpudkosux BJII nae moxn-
BICTB HE TUIBKHM HACHIYBAaTH LIEH CETMEHT (DapMalieBTHIHOTO
PHUHKY IMITOPTHUMH JIIKapCHKUMH 3aco0amu, ane i poOUTh
MepPCTIEKTHBHUM CTBOPEHHS Ta BIPOBAKEHHS IPUHIUIIOBO
HOBUX IpoTurprokoBux BJIIT.

BucHoBKku

1. Po3pobrienHs Ta BIPOBa)KEHHS Ha pPUHOK HOBHUX JTi-
KapChKHX 3aC00IB MPOTUIPHOKOBOT il IS 3aCTOCYBaHHS
i1 9ac JIiKyBaHHS MIKIPHUX 3aXBOPIOBaHb y BETEpPHHAp-
Hill MpakTHLi € aKTyaJbHUMH, CIPUSITUMYTh MiIBUIICH-
HIO e(peKTUBHOCTI MPOQITaKTUKU Ta JIKyBaHHS TaKHX
MaTOJIOTiH, AaXyTh 3MOTY 3allPOTIOHYBATH BITUYM3HSIHIN
BETEpPHHApHIH mpakTuii eQeKTUBHI iHHOBaIiiHI (apma-
KOTepareBTH4Hi 3aco0u.

[lepenexTuBy MOfaIBIINX 0c/iLKeHb. Pesynsratn poboTH
AT 3MOTY CIUTAHYBaTH HACTYIHI (papMakOoeKOHOMIidHi
nocimkenns BJII i3 mpoTUrpHOKOBOIO aKTHUBHICTIO, IO
3apeecTpOBaHi Ha BITYM3HIHOMY (hapMalleBTUUHOMY PHHKY.

®iHaHCcyBaHHA

[ocnimkeHHs BukoHaHe B pamkax HOP kachenpu dhapmadyii,
chapmakonorii, MeauyHoi, GioopraHiyHoi Ta GionoriyHoi ximii MegnyHoro
iHCTUTYTY YOPHOMOPCHKOTO HaLOHANBHOO YHIBEPCUTETY iMEHI

MeTtpa Morunu (M. Mukonais) Ta cninbHoi HAP kadeap ynpaeniHHA

i ekoHOMikV chapmalii; hapMaLeBTUYHOI, OpraHiyHoi Ta GioopraHiyHoi
Ximii; aHaniTM4HOT Ximii; BionoriyHoi Ximii; NPUPOAHNMYMX AMcLMNAIH

[nst iHO3eMHUX CTYOEHTIB Ta TOKCUKOMOTIYHOI XiMii i ¢hiskonoigHoi ximii
3anopi3bKoro AepxaBHOrO MEANYHOIO YHIBEPCUTETY.
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Cnucok nitepatypu

[1]1 PeecTp BeTepuHapHux npenaparis, KOPMOBKX J06ABOK NPEMIKCIB Ta
roToBwx kopmiB (cTaHom Ha 21.07.2022) / [lepxasHa cnyxba YkpaiHu
3 NuTaHb 6e3neYHOCTi Xap4oBMX NMPOAYKTIB Ta 3aXMUCTy CrOXuBaYiB
(Oepxnpoacnoxumecnyx6a).

[2] Mpo 3aTBepmxeHHs MopsaKy NPOBEAEHHST eKCnepTu3n peecTpaviii-
HUX MaTepianiB Ha nikapcbki 3acobu, Lo NOAatTLCA Ha AepKaBHY
peecTpaLito (nepepeecTpaLito), a TakoX eKCrepTn3v MaTepianis npo
BHECEHHS 3MiH 10 peECTpaLinH1X MaTepianis NpoTArom dii peectpa-
LinHoro nocsigyeHHst : Hakaz MO3 Ykpainu Big 26.08.2005 Ne 426.
URL : https://zakon.rada.gov.ua/laws/show/z1069-05#Text

[3] BetepuHapni npenapatv // Vetlider.com.ua : iHTepHeT — nopTan
BeTepuHapHoro puHky Ykpainn. URL : https://vetlider.com.ua/
veterinarni-preparati/
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MopyLweHHA NYypUHOBOro OOMiHY
B eTionaToreHesi ypaTHoro Hecpponirtiasy

C. |. BopotuHueB@EF, A |. binan8CP |, M. binan(2*ACDb.E

3anopisbkuil AepxaBHU MeauyHUA yHiBepcuTeT, YkpaiHa

A — KOHUenNUis Ta An3aitH gocnigxkeHHs; B — 36ip gaHux; C — aHanis Ta iHTepnpeTauis fgaHux; D — HanucaHHs cTaTTi; E — peparyBaHHs cTartTi;
F — ocTaTouHe 3aTBepKEHHSA CTaTTi

Ceyokam’siHa xBopob6a (CKX) — nonietionoriyHe yponoriyHe 3axXBOproBaHHS, MPUYMHAMU SKOrO MOXYTb OyTy ek30reHHi M eHLoreHHi haktopu,
BKIKOYAK0YM CNaAKoBuMIA. XapaKTepuayeTbCs BOHO MOSIBOK KAMEHIB Y HUPKaX i CEHOBWX LUNAXaX, CXUMLHICTIO A0 PeLuanBYBaHHS, 4acTo
TsKkMM nepebirom. Maiike 25 % kameHiB cknagatotbes 3 cevoBoi kucnotu (CK). MposigHy ponb y natoreHesi ypatHoro Hedponitiasy
(YH) BigirpatoTb nopyLLeHHs NypuHOBOro 0OMiHy, LLIO BUSIBMISIKOTL 38 PO3BUTKOM rinepypyvikemii (IY) Ta rinepypukypii.

MeTa poGoTu — ornsg cyvacHoi haxoBoi NnitepaTypy LWOAO posi MopyLLIEHb NypUHOBOro 0bMiHy B eTionatoreHesi YH.

Pesynkratu. BuHukHeHHs YH 3anexuts Bia ctanocti pH kucnoi cevi, aMeHLueHHs aiype3y, Y Ta rinepypukypii. CK — kiHueBui meTabonit
nypvHOBOro 0BmiHy Ta ronoBHa KameHeyTBOpIoBarbHa cybcTaHuis y xsopux Ha YH. 'Y BUHVKaE Yepes HEKOMMEHCOBaHI MOPYLUEHHS Ny-
PUHOBOrO 0OMiHY NPUW 3MEHLLEHHI HUPKOBOT CEKPELLii Ta KULLKOBOIO YpUKONi3y (LUNSX eKCKpeLlil), HaAMLLIKOBOTO HAAXOXKEHHS! MYPUHOBUX
OCHOB B OpraHi3m Ta NOCUIEHOro CUHTE3Y iX in vivo (MeTaboniyHmii LWnsx).

JInMOHHa kncnoTa, ik 0uH 3 OCHOBHKX MeTaboniTiB Lmkny TpukapboHosux kucnot (LTK), yepes BignosigHi cybetpat nos’ssaHa 3 yTBO-
PEHHSAM MypUHiB i METaboniToM aMiHOKMCIIOTHOMO 06MiHY rmyTamiHoM. LITK noeaHaHwii i3 Lyknamu ce4OBUHM, TMIOKCUNATHUX | NypUHOBUX
OCHOB 4epes3 a-KeTarnyTapoBy kucnoTy. BoHa € cy6CcTpaToM JIMMOHHOT KUCMOTKM Ta BMIMBAE HA CUHTE3 rryTamary, kUi 3'e4HYeTbCs 3
aMiaKoM 3 YTBOPEHHSIM [TyTaMmiHy, L0 BUKOPUCTOBYETLCS B LIMKMi CUHTE3Y NYPUHIB.

BucHoBku. BcTaHoBNeHa ponb i AiarHOCTUYHE 3HAYEHHS po3nafis NypuHOBOro obmiHy, nopyierb LITK (numoHHa kucnoTa), amiHokuc-
TOTHOTO 0BMiHY (rnyTamiH), aKTUBHOCTI KCAHTVHOKCMZA3M — KIMIOYOBOTO (DEPMEHTY B CUHTESI MYPUHIB, LLO NpoxoanTb Yepes LITK 3a yyacri
roro metabonity a-ketarnytapaty. LITK no’si3aHuii i3 rnytamiHom, Lo 6aratuin Ha a3oT, HeoOXiQHWA ANst CUHTE3Yy NyPUHOBMX OCHOB.

Kniouogi crnosa: cevyokam’siHa xBopoba, ypaTHuii HedoponiTias, rinepypukemis, cevoBa KUCNoTa, NOLUKOIKEHHS HUPOK, MyPUHOBWIA OBMIH.
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Disorder of purine metabolism in the etiopathogenesis of urate nephrolithiasis
S. |. Vorotyntsev, A. |. Bilai, |. M. Bilai

Urinary stone disease (USD) is a polyetiological urological disease caused by both exogenous and endogenous factors, including hereditary
ones. It is characterized by the appearance of stones in the kidneys and urinary tract, and a tendency to relapse, often with a severe
course. Almost 25 % of stones consist of uric acid (UA). The leading role in the pathogenesis of urate nephrolithiasis (UN) is played by
disorders of purine metabolism, which are characterized by the development of hyperuricemia (HU) and hyperuricuria.

The aim of the work is to review modern literary sources on the role of purine metabolism disorders in the etiopathogenesis of UN.

Results. The development of UN depends on the constancy of the acidic urine pH, as well as on a decrease in diuresis, HU and
hyperuricuria. UA is the final metabolite of purine metabolism and the main stone-forming substance in patients with UN. HU develops
both due to uncompensated disorders of purine metabolism with a decrease in renal secretion and intestinal uricolysis (excretion pathway)
and excessive intake of purine bases in the body and their increased synthesis in vivo (metabolic pathway).

Citric acid, as one of the main metabolites of the tricarboxylic acid (TCA) cycle, is connected through the corresponding substrates to
the formation of purines and the metabolite of amino acid metabolism, glutamine. TCA is connected to the cycles of urea, glyoxylate and
purine bases through a-ketaglutaric acid. It is a substrate of citric acid, and it affects the synthesis of glutamate, which combines with
ammonia to form glutamine, used in the cycle of purine synthesis.

Conclusions. The role and diagnostic value of purine metabolism upsets, disorders of the TCA (citric acid), amino acid metabolism
(glutamine), the activity of xanthine oxidase is a key enzyme in purine synthesis which passes through TCA with the participation of its

ARTICLE UDC 616.613-003.7-02:616-008.83:547.857
INFO DOI: 10.14739/2409-2932.2023.1.273835
Current issues in pharmacy and medicine: science and practice 2023; 16 (1), 90-97

Key words: urolithiasis, urate nephrolithiasis, hyperuricemia, uric acid, kidney damage, purine metabolism.

[ — *E-mail: belay250455@gmail.com

zsmu.edu.ualarticle/

View/273835 Received: 10.01.2023 // Revised: 13.02.2023 // Accepted: 16.02.2023

90 Current issues in pharmacy and medicine: science and practice. Volume 16. No. 1, January — April 2023 ISSN 2306-8094


https://doi.org/10.14739/2409-2932.2023.1.
273835

mailto:belay250455%40gmail.com?subject=
https://orcid.org/0000-0002-9159-6617
https://orcid.org/0000-0001-7510-6684
https://orcid.org/0000-0002-7574-4093

Oensidu

metabolite o-ketaglutarate, have been established. TCA is bound to glutamine, rich in nitrogen, which is necessary for the synthesis of

purine bases.

Key words: urolithiasis, urate nephrolithiasis, hyperuricemia, uric acid, kidney damage, purine metabolism.
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Ceuoxam’stHa xBopoba (CKX) — mommpene 3aXBOpIOBaHHS,
10 HaWYaCTIIe AiarHOCTYIOTh B OCi0 Mparie3aaTHoro BiKy
[1]. B €Bporti 10 MaTOOTiO MOPIYHO BUSBIAIOTH Y MaiKe
2 000 mamienTis Ha 1 muH Hacenenus, Tooto Bixg 0,1 % 10
0,4 % Bij 3araJIbHOI KiJIBKOCTI KHATENIB. 3aJIEXKHO Bij MicLs
npoxusadHsa Ha CKX crpakmarots Big S % mo 10 % sxurenis
€BpOTICHCEKOTO KOHTHHEHTY [2]. Ha HedpomiTtia3 y Bchomy
CBITi XBOPirOTh 9,6 % HacenenHst. Cepel] ypoJIOTivHOI IaTo-
sorii CKX cranoButh 40 %, 40JI0BIKH XBOPIIOTH Y 2—3 pa3u
yacTilie, HiK JKIHKH, HaiO1IbIIe XBOPUX — MPAIE3IaTHOIO
BiKy (Bix 30 mo 40 pokiB) [3]. IIpu CKX uwactora penunusy
cTaHoBHTS 110 60 %. B Yipaini B 2017 pori e 3aXBoproBaH-
Hs 3adikcoBaHo B 566,4 marienta Ha 100 000 HaceneHHs,
a 3-IoMiK oci0b moxmiioro Ta crapeyoro Biky — 1111,7 Ha
100 000 nacenenss [4].

Hedpomirtiasz B Ykpaini mocinae apyre micue cepen ycix
YPOJIOTIYHAX 3aXBOPIOBAaHb MICIs CEYOBHX iHQEKIiH [5,6].
3araiioM y CBiTi KaMeHEeyTBOPEHHS BUABIIOTH y 15002000
BUITaIKax Ha | MiIH HaceneHHs [7]. 3-oMiK IPUYHH cMepT-
HOCTI Bin ypounoriyaux 3axBoproBadb CKX mocigae apyre
micue [1,8,9].

CKX — momierionoridyae 3aXBOpIOBaHHS, IPHYNHU SKOTO
JIOC1 0CTaTOYHO He 3°sicoBaHo. [Ipo 1110 maTosoriro Bigomo 0a-
rarTo, ajie BUYepITHO HE BUBYEHO NPHYMHH KAMEHEYTBOPEHHS,
€TIOJIOTiO Ta MAaTOreHe3, 0COOMUBOCTI MpodiIakTuKu [6,7].

VYparuawuii HedpoiTiaz (YH) — yponoriaHa maTonoris, mpu-
YHHAMH K01 MOXKYTB Oy TH €K30TeHHI I €HIOTeHH1 (aKTOpH,
BKJIIOYAIOUN cnajnkoBuil. Xapakrepusyerbcsa YH mosBoro
ypaTHHX KaMEHIB y HUPKaxX i CEYOBHX NIIIXaX, CXHIBHICTIO
JI0 peLIMBYBaHHSI, YaCTO TSDKKMM iepedirom [5,8]. Maibxke
25 % kameHiB ckiagaroThes 3 cedoBoi kuciotu (CK). Ha
VH nuHi xBopitoTh 10 20-30 % mamienTis (y 1950 poxu —
5-10 %), T00TO crocTepiraroTh TEHACHINO 10 30LTBIICHHS
BUIT4/IKiB BUSIBJIEHHS [[bOTO 3aXBOptoBaHHs. [TpoBinHy poib
y naroreHe3i YH Bifirparoth MopyueHHs IIypHHOBOTO 00-
MiHY, 1110 BUSIBJISIIOTH 32 Po3BUTKOM Tinepypukemii (I'Y) ta
rimepypukypii [5,10].

[Mompu unmani ycrixu y BUBYEHHI €Ti0JIOTii Ta MaToreHe3y
VH, HenocTaTHRO OCIIKEHO MOPYIIEHHS ITypHHOBOTO
00MiHY, 0CTaTOYHO HE JOBEICHO POIIb IHI10ITOPIB KpUCTATI-
3allii Ta MapKepiB eKCKpellil KaMEeHEY TBOPIOBAIIbHUX CIIOYK.
BigxkpuTHMU 3aJIMIIAIOTHCS MTUTAHHS MO0 JiarHOCTUKH Ta
JIKyBaHHS IIi€] TaTONOT 11, An(epeHIiHOBAaHOTO IPU3HAYCHHS
JIKapChKHX 3ac00iB, 110 MOIIIH O BIUTMBATH HA OKPEMI JIAHKA
ITypPUHOBOTO METa0OJIi3MYy.

MeTa po6otu

Onsia cyvacHol (haxoBoi JliTepaTypH II0A0 POITi TOPYIICHb
ITypHHOBOTO 0OMiHY B eTionaroreHesi YH.

Bigomo, mo YH — Bug CKX, xoau kameni mictsate CK
Ta ii coui, SIK-OT ypar Harpito, ypar amoHito, auriapar CK

i 6e3Bogay CK. Yacrora YH cranosuts 10 5—40 % Bix 3a-
raipHoi 3axBoproBaHocTi Ha CKX. Le 3axBoproBaHHs BTpHyi
YacTille BUSABISIIOTh B 0Ci0, SKi 3aiMArOThCS PO3YMOBOIO
TIparero, Hixk (Pi3MIHOIO0; YOJOBIKM BTPHU YACTIIIE 32 XKIHOK
XBOpitoTh Ha YH, a wactora peruausis csrae 60—70 % [11].
€nuHoi Teopii marorenesy YH nemae. [Ipouec yrBopenHs
ypaTHUX KaMeHIB IyXe CKJIaIHWI, OB’ sI3aHui 13 Gararo-
TPaHHICTIO (i3UKO-XIMIYHMX TPOIECIB y HUPKAX, CEIOBUX
nusixax. YH BBaXarOTh ATONOTIER0, IO OB’ s3aHa 3 MYJThb-
THETIONOTIYHICTIO, METaOOIIYHUMU, TOPMOHATBHAMHU Ta
TCHeTHYHUMHU TOPYIIESHHSIMH HE TiIbKH B CEYOBUALIBHIN
CHCTEMI, ajie i y IUTyHKOBO-KHIIIKOBOMY TpakTi [12].

HuHi unmano yBaru npuaiIsiioTh «HEMOANU(IKOBaHUMY
(axropam B etionorii YH, a came reorpagigaomy po3ramnty-
BaHHIO, €THIYHUM i reHeTHYHUM (pakTopam, crari. Haykoswuit
iHTepeC BUKIIMKAIOTh 1 «MOH(iKoBaH» (haKTOPH: IyKPOBHIA
niabet, MeTaboMIUYHIIA CHHIPOM, OKHPIHHSA, apTepiaibHa
rimeprensig Tompo [13].

Haii0upi 3Hady My npudrHamMu BUHUKHeHHsT Y H HuHi
BBa)KAIOTh CyYaCHUI CIIOCIO KUTTSI, IIKITUBI 3BUYKH B JTi€-
THYHOMY Xap4yBaHHI, HEPBOBI IIEpEHAIPYKEHHS, 110 CTIPH-
YUHSFOTH 3MiHHM 010XiMiYHHX TporieciB y XxBoporo [11,14].

Jlo dakTopiB, 1110 MOXYTh CIIPUYUHUTH TIOSBY YPaTHHX
KaMeHiB, HajexaTb (pepMeHTO- Ta TyOynomnarii XBOpoOro
(reHeTnyHi (haKTOPH), COMiaTBEHO-TOOYTOBI, KIIIMaTHYH,
reorpadiuni, mpodeciitni mpuuunm [11].

V¥ narorenernyHoMy acriekti YH — nomierionoriyne 3a-
XBOPIOBaHHS, 1[0 MOJKEe OyTH CIIPOBOKOBaHE €HJOTCHHHMH
i eK30reHHUMH (paKTOpaMH, XapaKTePU3Y€EThCsl yTBOPEHHSIM
ypaTHUX KaMEHIB Y HUPKaXx 1 CE4OBHX IUISXaX, YACTO PeLy-
JIMBY€ Ta Ma€ TSHKKUH miepe0ir [15,16]. Po3pizHsaroTs 2 T
YTBOPEHHS ypaTHUX KAMEHIB!

1. popmaibHOTO reHe3y — KOJIOIIHa Teopis, 10 IPYHTYETh-
Csl Ha YTBOPEHHI B LIEHTPI KAMEHIO KOJIOI/ly, HABKOJIO SIKOTO
BiZIOyBaETHCS aTHITOBA KPHICTATII3AILiS (TEOpist KpHCTai3allii);
1e BKa3y€ Ha KUIbKICHI Ta SIKICHI 3MiHH COJIeH y cedi;

2. xay3aJIbHOTO TeHEe3Y — BIUTB €K30T'€HHHUX 1 €HI0TeHHUX
(axropi. Ha yrBOopeHH: ypaTHIX KaMeHIB BIUTUBAE 3MiHa pH
cedi B KUCIHiI OiK 1 piBHIB HeOpraHigyHOTo (hocdary, Kabliito,
CK. Jlo cronyk, 1o HOpyHIyrOTh MPOIECH KpUCTaii3allil,
HaJIe)KaTh KoJIareH, MipOBUHOTPa/IHA KHCIIOTA, MyKOIIPOTEI N
Ta PEYOBUHH, SIKi aKTHBYIOTH €KCKPEIil0 KaMEHEYTBOPIO-
BAJILHUX CIIOJNYK, — IATPATH, T1TypOBa KUCIIOTA, KPEaTHHIH,
ceuoBuHa [17].

Omxe, YH —nostieTionorivna marosIoris, 10 BUHUKA€E BHAC-
JIIOK il SeHOOTEHHUX Ta CK30I€HHUX (haKTOPIB, 3AJICIKUTD
BiJ cranocti pH kucnoi ceui, 3MeHIeHHs aiypesy, I'Y Ta
rimepypukypii [ 18].

IIpoBinanM unHHENMKOM y matoreHe3i YH e criiika kucnma
ceda. CK mae caGOKHCIIOTHY XapaKTepPUCTHUKY, PO3UYHMHHA
B JY)KHOMY Ta ciabokucioMmy cepenoBumiax. [Ipu 3men-
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lMocuneHHs aumaoreHesy Finepokcanypi
Ta aMoHioreHesy
N
A 4 YTBOpEHHS

3aK1CeHHs cevi KpucTanis okcanaris

A 4

A

Hecraya
TIMMOHHOI KUCNOTH
3MiHa 06MIHHMX
npouecis LITK
lMopyLeHHs
MYPUHOBOTO 0BMiHY —— [ieta, Garata Ha MypuHm
Tinepnpoaykuist CK > SuiHa
PripoRyd < (bepMeHTHOT perynsuii
—— TpuiMaHHs AesKkuX Nikie
A 4
ry g linepypukypis <
YTBOpPEHHS! <
kpuctanis CK

Puc. 1. Moxnusui reHes YH.

menHi pH cedi pozuanHHicT CK 3HMKYETBCS, IO aKTHBYE
€KCKpEIIi}0 KaMEeHEYTBOPIOBAILHHX CIIoNyK. Skio pH ceui
CTaHOBUTE 6,5, KpHcTati3amis He BitOyBaeThcst. Komu piBeHb
PH ceui opiBHIOE 5,5, KprcTai3allisi MOXKe BiIOyBaTHCS IIPH
ekckpemii cedi g0 0,8 /71, a pu pH ceui 4,5 — no 0,25 r/m.
3a TakMX YMOB ypaTHi KaMeHi, 1[0 MICTATh ypaT aMOHII0 Ta
ypar HaTpio, MOXYTb BHABIATHCA TIpH crabokuciomy pH
cedi Ha BiJIMiHY BiJl KOHKPEMEHTIB, 10 CKJIa1y SIKHX BXO/STh
6e3Bogaa CK i gurimpar CK [19].

IToka3aHo, 1110 OCHOBHUMH IIUISIXaMH aKTHBHOTO YTBOPEH-
a1 CK € TKaHUHHWIA po311al, yTBOPEHHS 3 ITyPUHIB DKi Ta CHH-
TE30BaHUX B OpraHi3Mi XxBoporo mypuHiB. Lli nociimkeHHs
MATBEPIAXKYIOTh, 10 YH BHHHKaE 31e01IBII0T0 BHACIIIOK
Ppo3iajiB myprHOBOro oominy [20].

Pieens CK B opranizmi JTITOOQHHN MOXe KOJIMBATHCS B TAKIX
BapiaHTax:

1) Hopmansauit BMicT CK y crpoBariii KpoBi IIpy HOpMaIThb-
Hill IPOYKIIT Ta eKCKPEIIil;

2) nopmaneuuii BMict CK y cupoBariii KpoBi Iipu 3BU-
YaiHIA TPOJYKIIi B MEYIHIN Ta MiIBUIICHOMY BUALICHHI
HUPKaMH 3 OpraHi3My;

3) migumienwii piseHs CK y cupoBartii KpoBi py 301TbIIEHH]
TIPOMYKITii MEYiHKOIO Ta HOPMAIFHUM BUBEICHHSIM HUPKAMU;

4) 3oumbmennst CK y cupoBariii KpoBi Ta OfHOYaCHE ITi/[BH-
IIeHHS 11 MPOIYKIIi] HEYiHKOI0, BUCOKA eKCKPETlis HUPKaMH,
110 CBITYUTSH PO 3HAYHI NOPYIIECHHS ITypHHOBOTO OOMIiHY;

5) rinepypukeMisi IpA HOPMATBHOMY CHHTE31 B IediHIi
Ta 3HIKEHHI eKCKpeLil HUpKaMH, OTHOYaCHOMY 3MEHIIICHH1
(YHKITIOHATIBHOTO cTaHy HUPOK [11].

Bimomo, mo CK — kiHIeBHiA METabOIMIT y CKIIATHOMY 0i0-
XIMIYHOMY TIPOIleCi ITypHHOBOTO OOMiHY, B SIKOMY OepyTh
y4acTb pizHOMaHiTHI pepmenTH. ITyprHOBI 0CHOBH yTBOpIO-

> DopMyBaHHS KameHIo

FOTBCS B OPTaHI3Mi JIFOMUHA B pe3ybTaTi CHHTE3Y MyPHUHIB
de novo, po3uieruIeHHsT HYKJIEONPOTEINiB aliMEHTapHOTO
TTOXODKEHHS, KaTaboTi3My HyKJICOTIPOTEI/TiB BIACHUX KITITHH
mronHU. CHHTE3 IypHHIB IIPOXOIUTH Yepe3 IIUKII TPHKapOo-
HoBuX kuciot (IITK) 3a yaacTi #oro ckiagoBoro MetabomiTy
a-kerornytapoBoi kuciotu. [ukn Kpedca mos’s3anuii 3
AMIHOKHCIIOTHUM OOMiHOM, II0 BKa3ye Ha yTBOPESHHS Iy pH-
HIB Uepe3 NIyTamar, J1aJli — TyTaMiH, SKui Oaratiii Ha a3or,
HEOOXiTHHH [T CHHTE3y ITypPHHOBHX OCHOB [20].

IMokazaHo, 1m0 kameHeyTBOpeHHs pu YH BinOyBaeThcs
3a TPbOMa ITaTOT€HETHYHUMHI MEXaHi3MaMH, SIK-0T HU3bKUH
Jilype3 i3 HeJOCTaTHIM B)KUBAHHSIM PiJIHH, TiIIepypPHKO3YPis,
kucna pH cedi (puc. 1) [11].

JloBeneHo Takoxk, mo npu pH ceui <5,5 moxe BigOyBatucs
HalliHTeCHBHIIIIe KAMEHEYTBOPEHH. MOXXIIMBO, HaBITh TIPH
HopMmasibHOMY piBHI CK y cupoBarii KpoBi XBOPOro HHU3b-
kuit pH ceui (<5,5) Bukimkae kpucrainizaiiro coneir CK ta
yTBOpeHHs KameHiB pu YH [21].

Cepen OCHOBHUX TIPWYHH aruaudikamii cedi B XBOPHUX
Ha YH — 3MeHmeHHs eKkcKpelii i0HIB aMOHiI0 3 ceuero Ta
301IBIIEHHS 3aTaTbHOI eKCKPeIii KHCoT i3 cedero [21].

BcranoBneHo, o y XBopuX Ha Y H BUSBIIIH i IBUITICHHS
CK 'y cupoBarmi KpoBi, 3MEHIIIEHHS piBHS TIIyTaMiHy Ta JId-
MOHHOT KHCJIOTH B CHPOBATIIi KPOBI, PIBHSI HATPIIO Ta KaJIIO
B cedi. CyTT€BO MiABHUIICHUH piBEHb aMiaKy IIO/I0 KaJIifo Ta
HaTpilo BKa3ye Ha cTikuii aunmos ceui [11].

36impmennas yrBopenHs CK moxe BimOyBaTucs mpu eH-
3MMHHUX pO3Jajiax:

a) MiJIBUIIEHA aKTHBHICTh KCAHTHHOKCH IA3H, 1110 OKUCHIOE
TIMIOKCAaHTHH Y KcaHTHH, a rmotiM CK;

0) 30LIBLICHHS aKTHBHOCTI (hochopubosummipodocdar-
cunteraszu (OPIIDC), mo akruBye yrBopeHHs pochopudo-
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ATO [-pn6o3o-

5-cpoccpat

OPMO-

- dochopubosunamin

T trnyTaMiHOTpchd)epasa]

HykneiHoBi kucnotu

dopminrniynHamigHykneoTna -

HykneiHosi
KMUCNoTn

A

Puc. 2. biocvHTE3 NypMHOBKX HYKIEOTUAIB.

swimipodocdary (OPIID) 3 anenozunTpudochary (ATD)
i pubo030-5-ocdary;

B) 3MCHILICHHS aKTUBHOCTI YPHKa3H, IO CIIPUYMHSIE TIe-
pexin CK B anaHToiH;

r) 3MCHIICHHS aKTHBHOCTI TIMMOKCAaHTUHTYyaHIH(pOC)O-
pubosunrpanchepazu (I'TOPT), mo 3ymMoBiIOE mepexin
IYPUHIB T'OKCAaHTUHY Ta TyaHiHy B HyKICOTHIN IHO3MH- Ta
ryaHo3uHMOHO(oCdaT;

1) nediuuT mIyTamiHasu, M0 NepeTBOPIOE IIyTaMiH y
DTyTaMiHOBY KHCJIOTY Ta amiak [20].

BusiBuim, 1o OCHOBHI JpKepera YTBOPEHHS ITypPUHOBHX
nykneoruaiB — OPIID i mryramiH, 3 SKUX CHHTE3YEThCS
iHO3MHOBA KHCoTA (puc. 2). bioTpaHcdopmartis soro MeTa-
00ITiTy BiTOyBa€eTHCS MUIIXOM KaraboTi3My Ha TIIOKCaHTHH,
kcantuH i CK [22]. [Tpurnivenas OPIID i rinokcanTiHy 3a
noroMororo ' TOPT 13 cuHTE30M 1HO3MHOBOI KACIIOTH TA JIE-
SIKHX TIOX1THUX HyKJICOTH/IiB BCTAHOBIIIOE PIBHOBAry IUX 010-
XIMIYHHMX peakiiii. BopHouac nepeTBopeHHs TIIOKCaHTHHY B
kcanTuH 1 naii B CK aktuBye (hepMEeHT KCaHTHHOKCH 133, 10
Oepe yuactb y cunte3i CK — KiHIIeBOro MeTaboIiTy MypHHIB.
3a TakMX YMOB CTHMYJISITOPAMH aKTHBHOCTI KCAHTHHOKCH-
nasu € inTepdepoH Ta Momibdaati. ModiOaeH cTUMYIToe
KCAaHTHHOKCHAA3y, a IHTep(EPOH CIIPUUYHHSE EKCIPECIIO
TeHiB, 110 KOYIOTh 11 yTBOpeHH: [22].

lyaHinoBa kucnota »| HO3nHOBa KMCrOTa | Apeninosa kucnota
y v A
////
l'yaHo3uH TOPT - IHO3WH ApeHosvH
= ~
oPND FinokcaHTuH PPN AneHiH
*-- T=a
lyaHiH < KcaHTuH o : j { KcaHTuHOKCnaasa ]
pup— -
CK

Y cuHTE3i CynepoKCHIY Ta HEPOKCHHITPHUTIB, IO MOXKYTh
HETaTUBHO BIUTMBATH Ha JIe30KCHPUOOHYKIIETHOBI KHCIIOTH,
O1JIKOB1 MOJIEKYITH MEMOpPaH KJIiTHH, 301/TbIITyBaTH KIITHHHY
MaJlrHi3aiio Ta anonTo3, 0epyThb yuacTb (PepMEHTH CUHTE3Y
a30Ty OKCHIY Ta KCaHTHHOKCHa3a [23].

Kcantunokcuaaza — 6ioMapkep I1i1 yac JiKyBaHHS Po3Jia-
JiB mypuHoBoro oominy Ta I'Y. Lle kirouoBHii eH3uMm, 1o oepe
yuactb y cuntesi CK. [ligBuinieHa akTHBHICTh KCAHTHHOKCH-
Jla3u MOXKE TIPU3BOJMTH JI0 NTPOTPECYBaHHS OKCHIAHTHOTO
CTpecy BHACIIJIOK YTBOPEHHSI MEPEKNCY BOIHIO Ta CyIep-
OKCHJI-aHiOHY. AKTUBHI ()OPMH KHCHIO YTBOPIOIOTHCS TIPH
BIZTHOBJICHI KHCHIO y (pJIaBIHOBOMY LIEHTPI: CYTIEPOKCHTHUH
aHiOHpamUKan i mepekuc BogHto. Peakiis [abepa—Beiica i
®DeHTOHA TPYHTYETHCSI HA TIEPETBOPEHHI KINTUHHUX (hopm
KHCHIO Ha T1IpOKCHITBHI PaJHKaIH 32 JJOTIOMOTOIO XEJIaTHOTO
3ai3a. YHIKaJIBHICTB IFOTO IPOIIECY HOJIATae B HA UTUIITKOBIH
aKTMBHOCTI KCAaHTHHOKCHIa3H, Koy cuHTe3ytoThest CK Ta
akTuBHI (hopmu KucHIO. [leii MexaHi3M CIIPHYUHSB PO3JIaTH
IIypPUHOBOTO METa00JII3MY Ta OKHCHE TTOIIKOKEHHSI TKAHUH
Hupku [23].

[MinBuienwuii pisers CK — HeKoMITeHCOBaHUIA po3iiaz 00-
MiHy IIypHHOBUX OCHOB [24]. 'Y Moxe OyTH npH 3HW>KEHH1
KJIITKOBOTO YPUKOJIi3y Ta CEKpeIlii HUPOK (TIPOIIec eKCKpEIii).
[Mineumenns pias CK BUSBIAIOTH Y pa3i HAUIMIIKY BEJIH-
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Puc. 3. BnnuB NMMOHHOI KUCNOTW Ha dyHKLioHaNbHWIA cTaH uukny Kpebea.

KOi KUTBKOCTI IypHHOBUX OCHOB BHACTIIOK HAJIXOIKCHHS
B OpraHi3M XBOPOTO, a TAKOK IIOCHIIEHOTO CHHTE3Y in Vivo
(merabomiunuii mpouec). OTxe, 3poOUIN BUCHOBOK PO
JIBa HAIIPSIMM TTOCHIICHHSI HA[UIMIIKOBOTO yTBOpeHH: CK y
cHpoBarili KpoBi: 3MeHIeHHs BuaiieHHs CK Ta mocuieHHs
cunre3y CK B oprani3mi xsoporo [25].

Bingomo, 1110 mpruYruHO EPBUHHOTO MiBUILICHHS PIBHS B
cuposariii kpoBi CK € nedektu eH3uMiB, 0 IPU3BOAATH JI0
301IbIIIeHHsT 200 3MEHIIICHHS eKCKpelil ypariB, nedexTy eH-
3uMmiB nipu cuHApoMi Lecsh—Nyhan Ta Bunuksaenns YH [11].

OnHi€ero 3 Tpu4YKH BropuHHOTO miaBuieHHs piBHs CK y
CHPOBATLIi KPOBI XBOPUX MOKE Oy TH 3MEHIIICHHS BUBEICHHS
CK mupkamu. Taki cTaHM BH3HAYAIOTh IIPHU HUPKOBiil He-
JOCTaTHOCTI, KO 3MEHIIYEThCS KITyOOoUKoBa (PiTbTparis
BHACIIZIOK PO3J1a/liB BUBEJCHHS HUPKAMH YPaTHHUX CITOIYyK.
[Ipu 3MeHmeHHI (QYyHKI[IOHATHHOTO CTaHy HHUPOK IIiJBH-
mienns piBHst CK y cupoatii KpoBi MO)ke OyTH TOJOBHUM
6i0MapKepOM YChOTO ITATOIOTIYHOTO IPOIIeCy. [HII YHHHUKH
— 3MEHIICHHS KaHAJIbLIEBOT CeKpellii Ta 301IbIICHHS KaHaIb-
neBoi peadcopoitii CK [26]. [Ipu BTOpHHHOMY yTBOpPCHHI
CK y cupogariii KpoBi ii cHHTe3 MOe OyTH TIOB’I3aHH 13
niprcKopeHnM posnasom AT® i HacTi KoM akTHBallii MeTado-
Ji3My HYKJIETHOBHX KHCJIOT IIPH aT€POCKIIEPO3i, IyKPOBOMY
JiabeTi 2 THIy Ta MOPYLIEHHI TOJEPAaHTHOCTI 10 IJIFOKO3H,

imeMii, iH(papKTi, imeMi9IHOMY 1HCYIETi, METaOOIITHOMY
cuIpomi [27].

Binomo, 1o kimrodoBrM cyOcTparoM mukity Kpedca e mmon-
Ha kuciora. B ocHoBi eHepretuunux nporieciB [[TK —peaxkrii
Ta cyOCTpaTy, IO BiAIPAIOTh BaXKIUBY POJIb B YTBOPEHHI
AMIHOKHUCJIOT, YKUPHUX KUCJIOT, MPUMIHHIB, ITyPUHOBHX OC-
HOB [28]. MerabomiT JuMoHHA KuciioTa moB’s3ana 3 [TK,
BIUIMBAIOYM Ha HOro (yHKI[IOHAJIbHY 3/1aTHICTh, BHACHIIOK
YOro 30ULIBIIYETHCS CHHTE3 IaBJIEBO-OLTOBOI, (hyMapoBoi,
0-KETOIITYyTapoBOi KUCIIOT SIK OKpeMUX MeTabomiTiB. CuHTE3
yprHOBHUX 0cHOB 1 CK BinOyBa€eThCst MeTabOIITaMK JIMMOHHOT
KHCIIOTH 32 Y9ACTIO OKpeMuX (pepmenTiB (puc. 3) [29].

JlmmonHa kucioTa, sik cyoctpar LITK, gepes BimnosiaHi
MeTa0oJITH TOB’s3aHa 3 YTBOPEHHSAM IIYPHHIB 1 MeTa0o-
JITOM aMiHOKHCIIOTHOTO 0OMiHy TiryTaminoM. Came depes
0-KEeTOIITyTapaT JUMOHHA KHCIIOTA HOEAHYETHCS 3 1HIIMMH
Mertabomitamu yrBopeHH:s CK, 1110 € mpomykToM Karabomizmy
nypuniB [27]. JloBeneno, mo uukn Kpedca noenHanuii i3
LUKJIAMH CEYOBUHH, INTIOKCHIIATHHUX, ITyPHHOBUX OCHOB Ye-
Pe3 O-KEeTONTyTapoBYy KUCIIOTY, siKa € CyOCTpaToM JIMMOHHOT
KUCIIOTH. Pa3oM i3 TUM, 0-KeTartyTapar BIUIMBAE HA CHHTE3
DIyTapaTy 3a JONOMOTOI0 iOHIB aMOHII0 Ta KO()EepMEHTIB
HikoTHHaMiTaAeH HauHYKIeotuy (HAJT) i HikoTrHaMiae-
Hingunykieoruadocdopary (HAAD). ITorim mryraminosa
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KHCIoTa (TITyTaMar) 3’ €qHY€EThCA 3 aMiakoM, YTBOPIOETHCS
DIyTaMiH, SIKHA MOXKe OyTH BUKOPHCTAHUH y IIUKJIl CHHTE3Y
cedoBUHM a00 B UK CHHTE3Y IypHHiB [29].

KameneytBopenns mpu CKX mMOCHITIOIOTH pi3HI MaTo-
JIOTiYHI CTaHW, SK-OT Hiapes, momarpa, xsopoba ['ipke,
METa0ONIYHUI CHHAPOM, TEMOTITHYHA aHEMisl, OHKOJIOTI9H1
3axBoproBaHHA, cuHapoM Jlemma—HixaHna, merimpararis,
a TaKO)K BKMBAHHS BEIIMKOi KUTBKOCTI TBAPHMHHMX OLIKIB,
CrIpaRKHsI oiuremist Tomo [11].

3nayna ['Y B opraniami XBOpOro Moke BUHUKATH B pe-
3yJbTaTi IIBUIKOTO BKIIIOYCHHS aMiaky B CyOCTpaTu s
1oOy/IOBY ITYPHUHOBOTO $1/Ipa, 3MEHILICHHsI eKCKpellii mypu-
HOBHUX OCHOB BHACIIZIOK MOCWJIEHOT peabcopOuil yparHHUX
CIOJNTYK, a TakoX 3MeHIeHHs ekckpenii CK uepe3 po3nanu
(yHKIIOHAJIBHOTO CTaHy IeYiHKY Ta HAKOIIMYCHHS yPaTHHUX
KOMITIIEKCIB. Yci Il pOLIeCH MOPYyIIeHB ITypHHOBOTO OOMIHY,
yrBopeHH:s1 CK KOHTPOITIOIOTECS Ha TCHETHYHOMY PiBHI [25].

YV pe3ymbrarti po3iajiB IypHHOBOTO METa00IIi3My BHHHKAE
rimeprponykuiss CK — I'Y Ta rinepypuxypis. Kameni, mo
cxianarotecs i3 CK, comeit CK, KcaHTHHY, YTBOPIOIOTBCS
TIpY OPYIICHHI IypHHOBOTO 00MiHY B HupKax [30]. Uepes
PO371au IypUHOBOTO 0OMiHY MOYKE BUHHKATH HoJarpa, o
Moxe 3anexkary Bif BuHukHeHHs Y H. Komop6ignicte CKX
i momarpu csrae 58 % umnankis [17,31].

Otxe, 301HCHAIIN HAyKOBO-TEOPETUYHE y3aralbHEeHHS Ta
BUPIIIWIN aKTyaJbHE HAyKOBO-TIPHKJIAJHE 3aBJaHHs ypo-
JIOTi, 30KpeMa BU3HAYMJIM POJIb 1 AIarHOCTUYHE 3HAYCHHS
PO31a/1iB MypHHOBOTO 00MiHY, TopyleHb UKy Kpebca i
aMIHOKHCJIOTHOTO MeTaboi3My B marorenesi (hopMyBaHHs
ypaTHHUX KaMeHiB. Y XBopux Ha Y H rosoBHOI0 KaMEHEYTBO-
proBasnbHOO cyoctanmiero € CK. Piens 'Y Ta rimepypukypii
MOKE€ 3POCTATH B TAIIEHTIB i3 METaOOMIYHIM CHHIIPOMOM,
apTepiabHOIO TIePTEH31€0, OKUPIHHAM, ITyKPOBHM Jia0e-
TOM 2 THITY, TOPYIICHHSIMH JIITiTHOTO OOMiHY i aTepocKIie-
po30oM, TICHO TOB’si3aHMH i3 Ti€to matonorieto. Piers CK
Yy CHPOBATIIi KPOBI Ta CeUi acOmiHOBaHUH i3 KOMIDIEKCOM
KPHTEPIiB, 0 XapakTEepHi Ul METa0OIIYHOTO CHHIPOMY.
ToMy ynmockoHaJeHHsl JiarHOCTUKHU Ta JikyBaHHI YH €
aKTyaJbHUM MHUTAHHSAM B YpOJIOTii, HEOOXiHOIO YMOBOIO
Ta BKJIMBUM pO3/ILIOM anroputmy Meradinakruku CKX.

BucHoBKku

1. YH — nonierionoriyne 3aXBoproBaHHs 0OMiHY pEYOBHH,
MIPUYMHAMH SKOTO MOXYTh OyTH €H/IOTeHHI M eK30TeHHi
(bakTOpH, XapaKTepU3yeThCS YTBOPEHHSIM YPAaTHUX KaMEHIB
y HHMpKax 1 CEYOBUX LUISIXaX, CXUJIbHE JI0 PELIHBYBaHHS
Ta Ma€ TSDKKUI 11epeOir.

2. CK — KiHIIeBHii METa0OIIT Y CKJIQJHOMY Oi0XiMIYHOMY
[poIeci IMypPUHOBOrO OOMIiHY Ta TOJIOBHA KaMEHEYTBOPIO-
BaJIbHA CyOCTaHIis y XBopux Ha YH.

3. Bunnknenss YH 3anexuTs Big kucnoi pH cedi, 3MeH-
mieHHs aiypesy, ['Y Ta rinepypukypii.

4.TY — HeKOMIIEHCOBAaHI IOPYIIIEHHS ITyPHHOBOTO OOMiHY
NpH 3MEHIIECHHI HUPKOBOI CEKpellii, KHIIKOBOTO YPHKOII3Y
(IUTSIX eKCKpelii), HaUTUIITKOBOMY HaIXOIKEHHI ITYPHHOBHX
OCHOB B OPTraHi3M 1 MOCHIJICHOMY iX CHHTE3I in vivo (Mera-
OONIYHUI MIISX).

5. BcraHoBmneHa poIb i iarHOCTUYHE 3HAYCHHSI TOPYILICHD
mypunoBoro oominy, LITK (mmonHa kucnora), aMiHOKHC-
JIOTHOTO OOMiHY (INTyTaMiH), aKTUBHOCTI KCAHTHHOKCHIA31
— KITFOY0BOTO (PEPMEHTY B CHHTE31 ITyPHHIB, SIKHI TPOXOIUTH
gyepe3 LITK 3a ygacti #oro MeTaboIiTy 0-KeTOrTyTapoBOi
kucnoty. [{TK noB’s3anwuii i3 myTaMiHOM, OaraTuM Ha a3or,
HEOOXiJHUH [T CHHTE3y ITyPUHOBHUX OCHOB.

KoHdpnikT iHTepeciB: BifCyTHIN.
Conflict of interest: authors have no conflict of interest to declare.

BigomocrTi npo aBTOpIB:

BopotuHues C. I., A-p Meq. Hayk, npodecop, 3aB. kad. aHecTesionorii
Ta iHTEHCVBHOI Tepanii, 3anopisbkuii AepXaBHUIA MeaNYHUIA YHIBEPCUTET,
YkpaiHa.

ORCID ID: 0000-0002-9159-6617

binaw A. |., kKaHA. Mef. HayK, aCUCTEHT kadb. haKynbTeTCbKOI Xipyprii,
3anopisbkuid AepaBHUIn MeauyHUiA yHiBepcuTeT, Ykpaia.

ORCID ID: 0000-0001-7510-6684

binaw . M., o-p men. Hayk, npodecop, 3aB. kad. kniHiYHoi dhapmallii,
chapmakoTepanii, hapMakorHoaii Ta hapmaLeBTUYHOI XiMii, 3anopisbkuin
OepKaBHUA MeauYHWUI yHiBepeuTeT, Ykpaia.

ORCID ID: 0000-0002-7574-4093

Information about authors:

Vorotyntsev S. I., MD, PhD, DSc, Professor, Head of the Department
of Anesthesiology and Intensive Care, Zaporizhzhia State Medical
University, Ukraine.

Bilai A. I., MD, PhD, Assistant of the Department of Faculty Surgery,
Zaporizhzhia State Medical University, Ukraine.

Bilai I. M., MD, PhD, DSc, Professor, Head of the Department

of Clinical Pharmacy, Pharmacotherapy, Pharmacognosy, and
Pharmaceutical Chemistry, Zaporizhzhia State Medical University,
Ukraine.

Cnucok nitepatypu

[1  OuCKpUMMUHAHTHBIN aHanNW3 Kak MeToA NOAAEPXKKN NPUHATUS peLLeHUs
B MEANLIMHCKUX UCCNEeROBaHNAX Ha NpumMepe MMMYHO(EPMEHTHOTO
aHanusa y GonbHbIX MovekameHHol BonesHbto / J1. H. Cepreesa,
I. B. Bauypu, T. B. CtporoHoga, tO. C. Konomoeu. Georgian Medical
News. 2021. Ne 7-8. C.147-153.

[2] Heers H., Turney B. W. Trends in urological stone disease: a 5-year
update of hospital episode statistics. BJU international. 2016. Vol. 118,
Iss. 5. P. 785-789. https://doi.org/10.1111/bju. 13520

[3] BosiaHos O. C. Pesynsratyt nikyBaHHS XBOPUX Ha ypeTeponiTias MeTo-
[I0M eKCTpakopropasnbHoi yaapHO-XBUIbOBOI NITOTPUNCIi Ha anaparti
Siemens Modularis Uro. 30opoe’s yonosika. 2021. Ne 1. C. 24-26.

[4] Mouekucnas runepkpuctaniypus u ee ponb B JOpMUPOBaHUK
NoYeYHbIX KOHKpemeHToB / B. B. YepHeHko, [. B. YepHeHko, H. U.
XentoBckas, B. N. Casuyk. Yponoeis. 2017. T. 21, Ne 1. C. 6-9.

[5] CyyacHuit nornsg Ha 6e3apeHaxHy nepkyTaHHy HedponiToTpunciio
/ C. O. BosiaHos, A. |. Caraneswy, A. |. Boiko Ta iH. 3anopoxckuli
meduyuHekul xypHan. 2021. T. 23, Ne 4. C. 575-582. https:/doi.
org/10.14739/2310-1210.2021.4.226895

[6] BosiaHos C. O., Caipakoa H. O., Ctapuesa J1. M. CtaH Ta nep-
CMeKTUBY PO3BMTKY YpororiyHoi cnyx6m B Ykpaihi. Ypornoaia. 2013.
T.17,Ne 3. C. 89-95.

[71 YepHenko B. B., YepreHko [. B. lMigBuiieHHs edekTUBHOCTI pe-
abinitauii y XBopux Ha cevokam’siHy XxBopoby nicnsi NpoBeAeHHs
nitoTpuncii. Yponoeis. 2015. T. 19, Ne 4. C. 14-20.

[8] BnmsHue anumeHTapHbIX thaktopos Ha pH moun / B. . Ctycb, H. H.
MowceeHko, M. B. X6akos, B. B. Exanos. Urologiya. 2020. T. 24,
Ne 4. C. 335-343.

[9]1 Bauypin I B., Konomoeub 0. C. Pe3ynbraTn BUKOPUCTaHHS npe-
AVKTOPIB 3ananeHHs y XBOpUX Ha cevokam’siHy xBopoby. 30opos’s
yonosika. 2020. Ne 1. C. 71-74.

[10] Hosi MOXNMBOCTI B KOPEKLIT rinepypuKkeMii y XBOpux Ha ce4okam'siHy
xBopo6y Ta cedokucry rinepkpuctanypito / B. B. YepHeHko, B. /1. Cas-
yyk, H. |. XKenToBcbka Ta iH. 300pos st wonosika. 2019. Ne 3. C. 70-74.

ISSN 2306-8094

AKTyanbHi MMTaHHA hapMaLeBTUYHOI | MeAVNYHOI Hayku Ta npakTuku. 2023. T. 16, Ne1(41) 95


https://orcid.org/0000-0002-9159-6617
https://orcid.org/0000-0001-7510-6684
https://orcid.org/0000-0002-7574-4093
https://doi.org/10.1111/bju.13520
https://doi.org/10.14739/2310-1210.2021.4.226895
https://doi.org/10.14739/2310-1210.2021.4.226895

Review

[11] Medical management of kidney stones: AUA guideline / M. S. Pearle, References
D. S. Goldfarb, D. G. Assimos et al. The Journal of urology. 2014. [1] Sergeeva, L., Bachurin, G. Strogonova, T., & Kolomoets, Yu. (2021).
Vol. 192, Iss. 2. P. 316-324. https://doi.org/10.1016/j.juro.2014.05.006 Diskriminantnyi analiz kak metod podderzhki prinyatiya resheniya v

[12] Leanez Jiménez M., Candau Vargas-Zufiga F., Reina Ruiz C. La litiasis meditsinskikh issledovaniyakh na primere immunofermentnogo anal-
urinaria como enfermedad sistémica [Urinary lithiasis as a systemic iza u bolnykh mochekamennoi boleznyu [Discriminant analysis as a
disease.]. Archivos espanoles de urologia. 2017. Vol. 70, Iss. 1. P. 28-39. supporting method of decision-making in medical investigations on

[13] Romero V., Akpinar H., Assimos D. G. Kidney stones: a global picture the example of the enzyme immunoassay in patients with urolithiasis].
of prevalence, incidence, and associated risk factors. Reviews in Georgian Medical News, (7-8), 147-153. [in Russian].
urology. 2010. Vol. 12, Iss. 2-3. P. €86-e96. [2] Heers, H., & Turney, B. W. (2016). Trends in urological stone disease: a

[14] Oh C., Kim H. S., No J. K. Impact of dining out on nutritional intake 5-year update of hospital episode statistics. BJU international, 118(5),
and metabolic syndrome risk factors: data from the 2011 Korean 785-789. https://doi.org/10.1111/bju. 13520
National Health and Nutrition Examination Survey. The British journal [3] Vozianoy, O.S. (2021). Rezultaty likuvannia khvorykh na ureterolitiaz
of nutrition. 2015. Vol. 113, Iss. 3. P. 473-478. https://doi.org/10.1017/ metodom ekstrakorporalnoi udarno-khvylovoi litotrypsii na aparati
S0007114514003870 Siemens Modularis Uro [Results of treatment of patients with uretero-

[15] Medical management to prevent recurrent nephrolithiasis in adults: lithiasis by extracorporal shock wave lithotripsy on Siemens Modularis
a systematic review for an American College of Physicians Clinical Uro]. Zdorovia cholovika, (1), 24-26. [in Ukrainian].

Guideline / H. A. Fink, T. J. Wilt, K. E. Eidman et al. Annals of [4] Chernenko V. V., Chernenko D. V., Zheltovska N. I., & Savchuk
internal medicine. 2013. Vol. 158, Iss. 7. P. 535-543. https://doi. V. I. (2017). Mochekislaya giperkristalluriya i ee rol v formirovanii
0rg/10.7326/0003-4819-158-7-201304020-00005 pochechnykh konkrementov [Urate hypercrystalluria and its role in

[16] Approche pratique de la lithiase rénale: duo entre généralistes et formation of renal concrements]. Urolohiia, 21(1), 6-9. [in Russian].
spécialistes [Renal stone disease: collaborative management between [5] Vozianov, S. O., Sahalevych, A. |., Boiko, A. I., Haiseniuk, F. Z.,
primary care and specialized physicians] / T. Ernandez, C. Stoer- Kohut, V. V., Dzhuran, B. V., & Sosnin, M. D. (2021). Suchasnyi
mann Chopard, O. Bonny et al. Revue medicale Suisse. 2013. Vol. 9, pohliad na bezdrenazhnu perkutannu nefrolitotrypsiiu [A modern view
Iss. 375. P. 456-461. on tubeless percutaneous nephrolithotomy]. Zaporozhye medical

[17] Changes in stone composition over two decades: evaluation of over journal, 23(4), 575-582. [in Ukrainian]. https://doi.org/10.14739/2310-
10,000 stone analyses / R. Moses, V. M. Jr Pais, M. Ursiny et al. 1210.2021.4.226895
Urolithiasis. 2015. Vol. 43, Iss. 2. P. 135-139. https://doi.org/10.1007/ [6] Vozianov, S. O., Saidakova, N. O., & Startseva, L. N. (2013). Stan ta
s00240-015-0756-6 perspektyvy rozvytku urolohichnoi sluzhby v Ukraini [The state and

[18] EAU Guidelines on Interventional Treatment for Urolithiasis / C. Turk, perspectives for the development of the urologic service in Ukraine].
A. Petfik, K. Sarica et al. European urology. 2016. Vol. 69, Iss. 3. Urolohiia, 17(3), 89-95. [in Ukrainian].

P. 475-482. https://doi.org/10.1016/j.eururo.2015.07.041 [7]1 Chernenko, V. V., & Chernenko, D. V. (2015). Pidvyshchennia efek-

[19] Role of combined use of potassium citrate and tamsulosin in tyvnosti reabilitatsii u khvorykh na sechokamianu khvorobu pislia
the management of uric acid distal ureteral calculi / O. El-Gamal, provedennia litotrypsii [Improving the efficiency of the rehabilitation
M. El-Bendary, M. Ragab, M. Rasheed. Urological research. 2012. of patients with urolithiasis after lithotripsy]. Urolohiia, 19(4), 14-20.
Vol. 40, Iss. 3. P. 219-224. https://doi.org/10.1007/s00240-011-0406-6 [in Ukrainian].

[20] EAU Guidelines on Urolithiasis. European Association of Urology. [8] Stus, V. P., Moiseenko, N. N., Zhbakov, M. V., &Ehalov, V. V. (2020).
2022. URL : https://uroweb.org/guidelines/urolithiasis Vliyanie alimentarnykh faktorov na rN mochi [Effect of alimentral

[21] Bhadoria A. Metabolic syndrome and associated risk factors. Journal factors on urine pH]. Urologiya, 24(4), 335-343. [in Ukrainian)].
of Family and Community Medicine. 2015. Vol. 22, Iss. 1. P. 57. https:// [9]1 Bachurin, H., & Kolomoiets, Yu. (2020). Rezultaty vykorystannia pre-
doi.org/10.4103/2230-8229.149593 dyktoriv zapalennia u khvorykh na sechokamianu khvorobu [Results of

[22] CwhHsivenko O. B. IrHatenko T. A. MyxiH |. B. Kniniko-nabopatopHi application of predictors of inflammation in patients with urolithiasis).
acnekTy NypynHOBOro obmiHy: Hopma i naronoris. MeduyuHa 3anis- Zdorovia cholovika, (1), 71-74. [in Ukrainian].

HuyHo20 mpaHcropmy YkpaiHu. 2004. Ne 1. C. 96-100. [10] Chernenko, V.V., Savchuk, V.Y., Zheltovska, N. I., Chernenko, D. V., &

[23] Dapagliflozin and xanthine oxidase inhibitors improve insulin Bondarenko, Yu. M. (2019). Novi mozhlyvosti v korektsii hiperurykemii
resistance and modulate renal glucose and urate transport in u khvorykh na sechokamianu khvorobu ta sechokyslu hiperkrystaluriiu
metabolic syndrome / H. Y. Ng, F. F. Leung, W. H. Kuo et al. Clinical [Current possibilities in the correction of hyperuricemia in patients with
and experimental pharmacology & physiology. 2021. Vol. 48, Iss. 12. urolithiasis and uric acid hypercrystallization]. Zdorovia cholovika, (3),
P. 1603-1612. https://doi.org/10.1111/1440-1681.13574 70-74. [in Ukrainian].

[24] LiL., Zhang Y., Zeng C. Update on the epidemiology, genetics, and [11] Pearle, M. S., Goldfarb, D. S., Assimos, D. G., Curhan, G., De-
therapeutic options of hyperuricemia. American journal of translational nu-Ciocca, C. J., Matlaga, B. R., Monga, M., Penniston, K. L.,
research. 2020. Vol. 12, Iss. 7. P. 3167-3181. Preminger, G. M., Turk, T. M., White, J. R., & American Urological

[25] Uric acid in CKD: has the jury come to the verdict? / B. Bonino, Assocation (2014). Medical management of kidney stones: AUA
G. Leoncini, E. Russo et al. Journal of nephrology. 2020. Vol. 33, Iss. 4. guideline. The Journal of urology, 192(2), 316-324. https://doi.
P. 715-724. https://doi.org/10.1007/s40620-020-00702-7 org/10.1016/j.juro.2014.05.006

[26] UricAcid and Hypertension: An Update With Recommendations /L. G. [12] Leanez Jiménez, M., Candau Vargas-Zufiiga, F., & Reina Ruiz, C.
Sanchez-Lozada, B. Rodriguez-lturbe, E. E. Kelley et al. American (2017). La litiasis urinaria como enfermedad sistémica [Urinary lithiasis
journal of hypertension. 2020. Vol. 33, Iss. 7. P. 583-594. https://doi. as a systemic disease.]. Archivos espanoles de urologia, 70(1), 28-39.
org/10.1093/ajh/hpaa044 [13] Romero, V., Akpinar, H., & Assimos, D. G. (2010). Kidney stones: a

[27] LeeS.J.,0OhB.K., SungK.C. Uric acid and cardiometabolic diseases. global picture of prevalence, incidence, and associated risk factors.
Clinical hypertension. 2020. Vol. 26. P. 13. https://doi.org/10.1186/ Reviews in urology, 12(2-3), e86-€96.
$40885-020-00146-y [14] Oh, C., Kim, H. S., & No, J. K. (2015). Impact of dining out on nutri-

[28] Metabolic evaluation and recurrence prevention for urinary stone tional intake and metabolic syndrome risk factors: data from the 2011
patients: EAU guidelines / A. Skolarikos, M. Straub, T. Knoll et al. Korean National Health and Nutrition Examination Survey. The
European urology. 2015. Vol. 67, Iss. 4. P. 750-763. https://doi. British journal of nutrition, 113(3), 473-478. https://doi.org/10.1017/
0rg/10.1016/j.eururo.2014.10.029 S0007114514003870

[29] Metabolic evaluation of urinary lithiasis: what urologists should know [15] Fink, H. A., Wilt, T. J., Eidman, K. E., Garimella, P. S., MacDon-
and do / J. Letendre, J. Cloutier, L. Villa, L. Valiquette. World journal ald, R., Rutks, I. R., Brasure, M., Kane, R. L., Ouellette, J., &
of urology. 2015. Vol. 33, Iss. 2. P. 171-178. https://doi.org/10.1007/ Monga, M. (2013). Medical management to prevent recurrent neph-
s00345-014-1442-y rolithiasis in adults: a systematic review for an American College of

[30] CopurS., DemirayA., Kanbay M. Uric acid in metabolic syndrome: Does Physicians Clinical Guideline. Annals of internal medicine, 158(7),
uric acid have a definitive role?. European journal of internal medicine. 535-543. https://doi.org/10.7326/0003-4819-158-7-201304020-00005
2022. Vol. 103. P. 4-12. https://doi.org/10.1016/}.ejim.2022.04.022 [16] Ernandez, T., Stoermann Chopard, C., Bonny, O., Iselin, C., Mar-

[31] Gout, stone composition and urinary stone risk: a matched case tin, P. Y., & Jaeger, P. (2013). Approche pratique de la lithiase rénale:
comparative study / G. S. Marchini, C. Sarkissian, D. Tian et al. The duo entre généralistes et spécialistes [Renal stone disease: collabora-
Journal of urology. 2013. Vol. 189, Iss. 4. P. 1334-1339. https://doi. tive management between primary care and specialized physicians].
0rg/10.1016/j.juro.2012.09.102 Revue medicale suisse, 9(375), 456-461.

96 Current issues in pharmacy and medicine: science and practice. Volume 16. No. 1, January — April 2023 ISSN 2306-8094


https://doi.org/10.1016/j.juro.2014.05.006
https://doi.org/10.1017/S0007114514003870
https://doi.org/10.1017/S0007114514003870
https://doi.org/10.7326/0003-4819-158-7-201304020-00005
https://doi.org/10.7326/0003-4819-158-7-201304020-00005
https://doi.org/10.1007/s00240-015-0756-6
https://doi.org/10.1007/s00240-015-0756-6
https://doi.org/10.1016/j.eururo.2015.07.041
https://doi.org/10.1007/s00240-011-0406-6
https://uroweb.org/guidelines/urolithiasis
https://doi.org/10.4103/2230-8229.149593
https://doi.org/10.4103/2230-8229.149593
https://doi.org/10.1111/1440-1681.13574
https://doi.org/10.1007/s40620-020-00702-7
https://doi.org/10.1093/ajh/hpaa044
https://doi.org/10.1093/ajh/hpaa044
https://doi.org/10.1186/s40885-020-00146-y
https://doi.org/10.1186/s40885-020-00146-y
https://doi.org/10.1016/j.eururo.2014.10.029
https://doi.org/10.1016/j.eururo.2014.10.029
https://doi.org/10.1007/s00345-014-1442-y
https://doi.org/10.1007/s00345-014-1442-y
https://doi.org/10.1016/j.ejim.2022.04.022
https://doi.org/10.1016/j.juro.2012.09.102
https://doi.org/10.1016/j.juro.2012.09.102
https://doi.org/10.1111/bju.13520
https://doi.org/10.14739/2310-1210.2021.4.226895
https://doi.org/10.14739/2310-1210.2021.4.226895
https://doi.org/10.1016/j.juro.2014.05.006
https://doi.org/10.1016/j.juro.2014.05.006
https://doi.org/10.1017/S0007114514003870
https://doi.org/10.1017/S0007114514003870
https://doi.org/10.7326/0003-4819-158-7-201304020-00005

Oensidu

(7]

(18]

[19]

(20]

[21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

Moses, R., Pais, V. M., Jr, Ursiny, M., Prien, E. L., Jr, Miller, N., &
Eisner, B. H. (2015). Changes in stone composition over two decades:
evaluation of over 10,000 stone analyses. Urolithiasis, 43(2), 135-139.
https://doi.org/10.1007/s00240-015-0756-6

Tirk, C., Petfik, A., Sarica, K., Seitz, C., Skolarikos, A., Straub, M., &
Knoll, T. (2016). EAU Guidelines on Interventional Treatment for Uro-
lithiasis. European urology, 69(3), 475-482. https://doi.org/10.1016/j.
eururo.2015.07.041

El-Gamal, O., El-Bendary, M., Ragab, M., & Rasheed, M. (2012). Role
of combined use of potassium citrate and tamsulosin in the manage-
ment of uric acid distal ureteral calculi. Urological research, 40(3),
219-224. https://doi.org/10.1007/s00240-011-0406-6

European Association of Urology. (2022). EAU Guidelines on Urolithi-
asis. https://uroweb.org/quidelines/urolithiasis

Bhadoria, A. (2015). Metabolic syndrome and associated risk factors.
Journal of Family and Community Medicine, 22(1), 57. https://doi.
0rg/10.4103/2230-8229.149593

Syniachenko, O. V. Ihnatenko, T. A., & Mukhin, I. V. (2004). Kliniko-lab-
oratorni aspekty purynovoho obminu: norma i patolohiia [Clinic-labo-
ratory aspects of the purine exchange: the norm and pathology]. Me-
dytsyna zaliznychnoho transportu Ukrainy, (1), 96-100. [in Ukrainian].
Ng, H. Y., Leung, F. F.,, Kuo, W. H., Lee, W. C., & Lee, C. T. (2021).
Dapagliflozin and xanthine oxidase inhibitors improve insulin resis-
tance and modulate renal glucose and urate transport in metabolic
syndrome. Clinical and experimental pharmacology & physiology,
48(12), 1603-1612. https://doi.org/10.1111/1440-1681.13574

Li, L., Zhang, Y., & Zeng, C. (2020). Update on the epidemiology,
genetics, and therapeutic options of hyperuricemia. American journal
of translational research, 12(7), 3167-3181.

Bonino, B., Leoncini, G., Russo, E., Pontremoli, R., & Viazzi, F. (2020).
Uric acid in CKD: has the jury come to the verdict?. Journal of ne-
phrology, 33(4), 715-724. https://doi.org/10.1007/s40620-020-00702-7
Sanchez-Lozada, L. G., Rodriguez-Iturbe, B., Kelley, E. E., Nakaga-
wa, T., Madero, M., Feig, D. I, Borghi, C., Piani, F., Cara-Fuentes, G.,
Bjornstad, P., Lanaspa, M. A., & Johnson, R. J. (2020). Uric Acid and
Hypertension: An Update With Recommendations. American journal
of hypertension, 33(7), 583-594. https://doi.org/10.1093/ajh/hpaa044
Lee, S. J., Oh, B. K., & Sung, K. C. (2020). Uric acid and cardiometa-
bolic diseases. Clinical hypertension, 26, 13. https://doi.org/10.1186/
540885-020-00146-y

Skolarikos, A., Straub, M., Knoll, T., Sarica, K., Seitz, C., Petfik, A.,
& Turk, C. (2015). Metabolic evaluation and recurrence prevention
for urinary stone patients: EAU guidelines. European urology, 67(4),
750-763. https://doi.org/10.1016/j.eururo.2014.10.029

Letendre, J., Cloutier, J., Villa, L., & Valiquette, L. (2015). Metabolic
evaluation of urinary lithiasis: what urologists should know and do.
World journal of urology, 33(2), 171-178. https://doi.org/10.1007/
s00345-014-1442-y

Copur, S., Demiray, A., & Kanbay, M. (2022). Uric acid in meta-
bolic syndrome: Does uric acid have a definitive role?. European
journal of internal medicine, 103, 4-12. https://doi.org/10.1016/j.
€jim.2022.04.022

Marchini, G. S., Sarkissian, C., Tian, D., Gebreselassie, S., & Mon-
ga, M. (2013). Gout, stone composition and urinary stone risk: a
matched case comparative study. The Journal of urology, 189(4),
1334-1339. https://doi.org/10.1016/}.juro.2012.09.102

ISSN 2306-8094

AKTyanbHi MMTaHHA hapMaLeBTUYHOI | MeAVNYHOI Hayku Ta npakTuku. 2023. T. 16, Ne1(41)

97


https://doi.org/10.1007/s00240-015-0756-6
https://doi.org/10.1016/j.eururo.2015.07.041
https://doi.org/10.1016/j.eururo.2015.07.041
https://doi.org/10.1007/s00240-011-0406-6
https://uroweb.org/guidelines/urolithiasis
https://doi.org/10.4103/2230-8229.149593
https://doi.org/10.4103/2230-8229.149593
https://doi.org/10.1111/1440-1681.13574
https://doi.org/10.1007/s40620-020-00702-7
https://doi.org/10.1093/ajh/hpaa044
https://doi.org/10.1186/s40885-020-00146-y
https://doi.org/10.1186/s40885-020-00146-y
https://doi.org/10.1016/j.eururo.2014.10.029
https://doi.org/10.1007/s00345-014-1442-y
https://doi.org/10.1007/s00345-014-1442-y
https://doi.org/10.1016/j.ejim.2022.04.022
https://doi.org/10.1016/j.ejim.2022.04.022
https://doi.org/10.1016/j.juro.2012.09.102

Ponb ¢hisnyHol Tepanii Ta eprotepanii B naniatTuBHO-XOCMiCHIN
MeAULMHI Npu HeMpoaereHepaTUBHUX 3aXBOPHOBAHHAX

O. M. PasHatoBcbka@*ABCDF G, M. KanuriHaBCP Q. C. WanbmiH®@EF, O. O. YepenokDEF

3anopisbkuil AepxaBHUI MeaUYHWIA YHIBEpCUTET

A — KOHUenUis Ta au3aitH gocnimpxkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — octaTouHe 3aTBepmKEHHS CTaTTi

Meta po6oTu — 34iINCHUTM OrMsA CyvacHoi haxoBoi NiTepaTypy OO akTyanbHOCTI Ta YaCTOTU 3aCTOCYBaHHSA METOAIB (i3nyHOI Tepanii
Ta eproTepanii B NaniaTMBHO-XOCMICHi MeAULMHI NPpU HENpoaereHepaTUBHUX 3aXBOPHOBAHHSX.

Peayniratu. Bus4eHo pornb hianyHoi Tepanii Ta eprotepanii B naniaTMBHO-XOCMNICHIN MEAWLIMHI NPpK Takux HEMpoaereHepaTMBHUX 3axXBo-
proBaHHsIX, sk xBopoba MNapkiHCoHa, KOrHITUBHI NOpYLUEHHS Ta/abo aemeHLis, xBopoba AnbLreiimepa, BiYHUin amioTpoiuHMiA cknepos,
PO3CisHWI cknepo3. BcTaHOBNEHO, WO NpU BCIX LMX 3aXBOPIOBAHHSAX, HE3ANEXHO Bif CTYMNEHS TSXKKOCTI, B NaniaTMBHO-XOCMICHIA Megu-
LIMHI LUIMPOKO BUKOPUCTOBYIOTb HANPI3HOMAHITHILLI METOAM (isnyHOT Tepanii Ta eprotepanii, ki CpUSOTL iICTOTHOMY NORIMNWEHHIO SKOCTI
XUTTS | NaniaTMBHWX NaLieHTiB, i YneHiB iXHiX cimeit. Pi3nyHi Tepanu Ta eprotepaneBTyt — yXe BaXN1Ba NaHka B MynbTUAUCUMNNIHAPHIN
KOMaHAji naniaTMBHO-XOCMICHOT MeaULIMHM.

BucHoBku. HuHi isnyHin Tepanii Ta eprotepanii B NauieHTiB i3 HepoaereHepaTMBHUMK 3aXBOPIOBaHHAMU, ki NoTpebytoTb naniaTme-
HO-XOCMICHOI [ONOMOTY, HaNeXuTb Ay)Ke Baxnuea posb. MNaniatmeHa disnyHa Tepanis Ta eprotepanisi B NaUieHTIB i3 HelipopereHepa-
TMBHUMM 3aXBOPIOBaHHSMM Mae YMMarno nepesar, LWo JonomaratoTb nigTpumysaTti abo nokpaLlyBaTy pisHi yHKLIT opraniaMy, Cnpusioum
MOMINLIEHHIO AKOCTI XXUTTS He NULLEe NaLieHTiB, ane i YNeHiB ciMen, siKi 30iNCHIoTb 3a HUMU OOMsa.

Knrouogi cnoga: isnyHa Tepanis, eprotepanisi, HempogereHepaTuBHI 3aXBOPIOBaHHS, NaniaTuBHa MeguLmMHa, XocnicHa MeguLmMHa.
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The role of physical and occupational therapy in palliative and hospice medicine of neurodegenerative diseases
0. M. Raznatovska, S. M. Kanyhina, O. S. Shalmin, O. O. Cherepok

The aim of our research is to review modern literature regarding the relevance and frequency of physical and occupational therapy in
palliative and hospice medicine of neurodegenerative diseases.

Results. The role of physical therapy and occupational therapy in palliative-hospice medicine for such neurodegenerative diseases as
Parkinson’s disease, cognitive impairment and/or dementia, Alzheimer’s disease, amyotrophic lateral sclerosis, multiple sclerosis has
been studied. It has been found, a wide variety of physical and occupational therapy is widely used in palliative hospice medicine despite
the disease’s severity. These methods significantly improve the quality of life of both palliative patients and their families ultimately. Physical
and occupational therapist specialists are a very important link in the multidisciplinary team of palliative-hospice medicine.

Conclusions. Physical and occupational therapy play a very important role in neurodegenerative diseases patients requiring palliative-
hospice care in today’s world. Palliative physical and occupational therapy of patients with neurodegenerative diseases has many benefits
that help maintain or improve various bodily functions. This contributes to the quality of life improving for not only patients but also for
their family members who care for them.

Key words: physical therapy, occupational therapy, neurodegenerative diseases, palliative care, hospice care.
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HuHi B cBiTI ManiaTHBHO-XOCIICHA MEIUIIMHA BIPOBa- [OUIUTIHApHA KOMaHJIA, 10 SKOi 000B’SI3KOBO MalOTh OyTH
JDKEHa B OXOPOHY 3[0pOB’sl mo-pizHoMy. [{nst edexTrBHOT 3aydeHi Qi3nyuHi TepaneBTH il eprorepanesru. B Ykpaini
MaJiaTUBHO-XOCIICHOT JOTIOMOTH XBOPHM 13 TSHXKKHMU CUCTEMa MaTiaTUBHO-XOCIICHOI MEIUIMHU TIepeOyBae Ha
HEBIJIIKOBHIMH 3aXBOPIOBAHHSMH, a TAKOXK WICHAM CIMCH, CTajil CTaHOBJICHHS, a (hi3UUYHI TEpPAIICBTH i eproTepaneBTH
SIKi 3MICHIOIOTH 38 HUMH JOTIIA, HEOOXiqHa MYJIBTHANC- 3aJydeHi 0 i€l CHCTEMH HEIOCTaTHbO, MOXKIIMBO, Yepe3
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Oensidu

HEpPO3yMiHHSI BaKJIMBOCTI IXHBOI POIIi, ajle MaLlieHTH 3 He-
pomereHepaTHBHIMHI 3aXBOPIOBAaHHIMH, SIKi TIepeOyBarOTh
Ha TIATiaTUBHOMY JIiIKyBaHHI, MalOTh 0arato mopyIieHsb, o
oTpeOyIoTh (Pi3ioTeparteBTHIHNX BTPYYaHb.

ToMy akTyanmbpHICTH i€l POOOTH IMONATAE B TOMY, MO0
LIJIIXOM aHaJli3y HayKOBOI JIITETPaTypH IIOKa3aTH, HACKUIEKI
B)KJIMBOIO € POJIb (axiBIiB Yy MaiaTHBHO-XOCIICHII Meau-
LIMHI TPU HEHpOJereHePaTHBHIX 3aXBOPIOBAHHSIX.

MeTa po6otu

3MifiCHUTH 0TI CydacHOi (haXxoBOi JIiTepaTypu MO0
aKTyaJIbHOCTI Ta 4aCTOTH 3aCTOCYBaHHsI MeTOAIB (hizuuHOT
Teparnii Ta eproreparnii B MaaiaTHBHO-XOCIICHIH MEIUIMHI
NIPY HEWPOZereHEPATUBHUX 3aXBOPIOBAHHSIX.

Maiixe Bci manienT 3 xBopoboro [lapkiHcOoHa MaroTh
KOTHITHBHI OPYLIEHHS, 1110 BIUIMBAIOTh HA SIKICTh 1 IXHBOTO
JKUTTSL, 1 WICHIB CiM T, SIK1 3AIHCHIOOTE HomIsi. [lopyieHHs
XOJIU Ta piBHOBAry, 011k pu xBopooi [TapkiHcoHa moB’s13aHi
3 ITiABUIIEHUM PU3UKOM T1aJ[iHb, IHBaJIiTHICTIO Ta MOTipIIeH-
HsAM ¢izugHOro crany [54]. ®isnvHa Teparris mpu XBopoOi
[MapkiHcoHa crpsMOBaHa Ha MaKCHMAaJbHE 301ITbIICHHS
(YHKIIIOHABHOT 3JaTHOCTI Ta MiHIMi3aIlil0 BTOPUHHUX
YCKJIQJTHCHB IIUISTXOM PYXOBO1 peabimiTarlii B KOHTEKCTi HaB-
YaHHS Ta MATpUMKH Jroauau [59]. Tomy disndna Tepartis
Bijlirpa€e BaXKJIMBY poOJIb Y JIIKyBaHHI XBopoOu [lapkiHcoHa.

Huni ¢i3nyHi TepaneBTH BUKOPUCTOBYIOTH LIMPOKHH
CHEKTp MiIXOMIB AIs JIiKyBaHHsI XBopoou [Tapkincona. Tax,
H. G. Seo et al. [67] BuB4MIM BUKOpHCTaHHS peabiiTarii-
HOI Tepartii B IamieHTiB i3 xBopoboto [lapkincona B Kopei.
ABTOpH 3pOOMIIM BUCHOBOK, IO pealiiTalliiiHy Teparito
B KpaiHi BUKOPHCTOBYIOTh HEOCTATHHO, a Cepell METOMIB
peabiniTanii HalvacTille 3aCTOCOBYIOTh JIIKyBalbHY (i3-
KyJIeTypY (35-40 %), eprotepartito (16—19 %) Ta koBTambHY
Tepaniro (4-6 %). JJochaimHIKE BCTAaHOBMIIM TAaKOX, IIO 3
BHUKOPUCTAaHHIM peabiiTaIiiifHoi Teparrii 3HauHO OB’ A3aH1
cTarh 1 BIK MAIll€HTA, TOXI1J, IHBAIIAHICTS Ta €KBIBAJICHTHA
no03a jieBofony. BiacHe peabiniTamiitHa Teparis Ma€e qye
BHCOKY €()eKTHBHICTb Y TAITi€HTIB i3 XBopoOoto [TapkiHcoHa,
MiIBUIIYE SKICTh IXHHOTO KHUTTS HA €TaIll MaJliaTHBHOL J10-
TIOMOTH, 1110 JIOIJIBHO ISt 3a0e311eYeHHs iXHbOT aJJeKBaTHOT
pealiniTanii B KJIIHIYHINA PAKTHIIL.

BuBuaroun KOTHITHBHI TpeHYBallbHI BTpy4YaHHS IPH Je-
MEHIIT Ta JEerKuX KOTHITMBHHX MOPYILEHHSX, IO CIPHYH-
HeHi xBopoboro [Tapkincona, V. Orgeta et al. [14] BusBru:
KOTHITUBHE TpeHyBaHHs (CIIPSIMOBAaHE Ha OIHY a00 Kilbka
JISTHOK) MPOTATOM 4—8 TIDKHIB y TaKHMX MAIi€HTIB acolli-
I0ETHCSI 3 BUIIUMH TTOKa3HHUKaMH 3arajlbHUX KOTHITHBHHX
(yHKILIIT HANPHUKIHII JTIKyBaHHSL.

IIpo edexTHBHICTB, 30KpeMa i eKOHOMIUHY, peabisiTarlii B
CaHATOPHO-KYPOPTHHUX YMOBaX JJIs MAIi€HTIB i3 XBOPOOOIO
[NapkiHcoHa Ha paHHIX CTAMISX CBiTYATh PE3yIBTATH JOCITi-
mxerHs M. C. Maccarone et al. [44]. OcobnmBo e(eKTHBHUM
BUSIBIJIOCS TepMOpeadiTiTaliiiHe JIIKyBaHHS, SIKe CTIPHSIIO
TIOJIIIIIICHAIO B TMAIi€HTIB pyXoBoi (yHKIIi, piBHOBArH,
SIKOCTI JKUTTS Ta IICHXOJIOTIHOTO T0OpoOyTY.

[Tpu xBopo6i [TapkiHcona NO3UTUBHUM eeKT Ha X0y Ta
piBHOBary maroTh (hi3U4HI TPEHYBaHHS B BIpTyaJbHIH pe-

anpHOCTI [20,28]. V mamieHTiB CIOCTEpiraroTh 30UTBIIEHHS
JIOBKHHH KPOKY, ITOJIITIITYIOTHCS TIOKa3HUKHU OaaHcy, pyxo-
BOi (pyHKIIIi Ta 3MEHIIIEHHS TSHKKOCTI PyXOBHX CHMIITOMIB.
®iznuHi TpeHyBaHHS y BIpTyaJbHIH peaIbHOCTI PEKOMEH/TY-
I0Th TIPU3HAYATH K aJIFTCPHATUBHY TEPAITiIO.

OCKiJIbKHY MPOOJIEMH 3 AUXAIBHOIO CHCTEMOIO — OCHOBHA
nprarHa cMepTi 1pu xBopoOi [lapkincona, B. Yamaguchi
et al. [22] mocminunu BIUMB BOmHUX (Di3WYHMX BIpaB Ha
TapaMeTpy BEHTWISMIT B TAaKMX XBOpUX. BeraHoBmim, o y
nauieHTiB i3 xBopoOoro [lapkincona BoaHi (i3nyHi BripaBu
e(eKTHBHI MO0 3MEHIICHHS PECIipaTOPHUX HACIHIAKIB i
BromiitoBaHocTi. Pérez de la Cruz S. [54] nocniaue BIimB
TIpOrpaMy 3aHATh aii-4i y BOII Ha CIPUIHHATTS O0Iro, 30epe-
JKEHHsI pIBHOBaru Ta (pyHKIIOHAIbHY HE3aJIeKHICTb Y Iaili-
€HTIB i3 XxBopoOoro [lapkiHcona. BusiBneno, mo nporpama
BOIHOTO aii-ui — e()eKTUBHHUI BapiaHT JIIKyBaHHS OOJIIO,
TIOJIITIICHHSI PIBHOBAry Ta ()yHKI[IOHAJIbHIX MOMKIIMBOCTEH y
TAIi€HTIB i3 XBopoOoro [TapkiHCOHA HE3aIEKHO BiJ] CTYICHS
TSDKKOCT] 3aXBOPIOBAHHSI.

Hao Z. et al. [38] Bu3Haumm, 0 B MAIi€HTIB i3 XBOPO-
6oro INapkiHcoHa TaHI, ¥ora, TPEHYBaHHs y BIpTyaJbHIH
peaTbHOCTI Ta TPEHYBaHHS 3 OOTSDKEHHSAMH MAIOTh OLTBII
nepeBaru, HiX 1HIII BOPaBH JUIS MOJIMIIEHHS PYXOBOI
¢ynkii. 3a ganuvu Y. Yang et al. [29], HattepexTrBHIIHN-
MU MeToamu (i3udHOi Teparii npu xBopoOi [lapkiHcona
y Iopociux € Qi3KyIsTypa, fora, TpeHyBaHHSA Ha Oirosiit
JOPDKLI 3 MATPUMKOIO Bard Tijla, TaHI Ta TPEHYBaHHS 3
ooTsoxeHHsIMU. Tak, Bi3KyIIeTypa Ta TpeHyBaHHS Ha OiroBiit
JIOPIKII 3 MIJITPUMKOIO Bard Tijia MOKPAILyIOTh Y Malli€HTIB
OaJyaHc, MIBUAKICTB 1 30UTBIITYIOTH AUCTAHIIIF0 X0ap0u. TaHI
NOKa3aJi HalKpalli pe3ylbTaTy IpH JIKyBaHHI Jernpecii,
{iora 3MEHIIyBala CUMIITOMH TPHUBOTH, a TPCHYBaHHS 3
OOTSHKEHHSIM CHPUSIOTH MOJMIIIIEHHIO SKOCTI CHY H KOT-
HITHBHHX 31i0HOCTEH. 3a pe3ynbraraMy CHCTEMaTHYHOTO
onsiny X. Li et al. [42], TpeHyBaHHs 3 O0TSXKEHHIMH JalOTh
3MOTI'Y JIOCTOBIPHO NMOKpAIINTH y TMAII€HTIB i3 XBOPOOOIO
[TapkiHCOHA CHITY HIT, SIKICTh JKUTTS, TOKa3HUKH XOABOH, a
TaKOX 3/1aTHICTH 30epirarty piBHOBATY.

Karpodini C. C. et al. [69] BcTaHOBHIIH, IO Y TAIlIEHTIB
i3 xBopoo6oto [TapkiHcOHa HaBYaHHS PUTMIYHUM CHTHAJIaM
JoroMarae 301TbIIATH MBUAKICTh XOIBOH, TOBKHUHY KPOKY
Ta MOTOPHI CUMITTOMM; TaHIIOBAJIbHI TPEHYBaHHS CIIPUSIOTH
301TBIIICHHIO TOBKUHH KPOKY, TIOJIITIICHHIO (PYHKIIIT HIDKHIX
KiHIIIBOK 1 pyXOBHX CUMIITOMIB; TPEHYBaHHS 3 00TSKEHHIMHI
MTOKPANIYIOTh (PYHKITIIO HIDKHIX KiHIIBOK, SKICTH YKHUTT,
3THHAHHS KOJIIHA Ta UM HOTaMHU.

Biebl J. T. et al. [68] BBaxkaroTs, 1110 cHeI()iTHII TTO3UTHB-
HUI BIUTMB Ha pealOiTiTaIliio B MaIlieHTiB i3 XxBopoboro [Tap-
KiHCOHa Ma€ IHTETpaTHBHA TEPaIlis, 110 ITO€JHY€ TPSHYBaHHS
JUTsI X071b0M 200 PIBHOBArH 3 TPEHYBaHHIMHU 3 O0TSDKEHHSIMU.
[To3uTnBHMI BIIMB CHJIOBUX TPEHYBaHb y MAI€HTIB i3
xBopoboro ITapkincoHa nokazaHo y poborax R. Gollan et
al. [35], L. Roeder et al. [72]. Tak, cuioBi TpeHyBaHHS TO-
KpAILyIOTh M’SI30BY CHITY, 3MEHILYIOTh PYXOBI TIOPYILIEHHS,
CTIPHSIOTH MIIBUIICHHIO PYXJIMBOCTI W PIBHOBAaru, sIKOCTI
JKUTTSI, 3MCHIIYIOTh MPOsiBK Jempecii. Ramazzina 1. et al.
[65] BcTaHOBWMIIHN, IO CHJIOBI TPCHYBaHHS, SIKi BUKOHYIOTh
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MIPOTH 30BHILTHBOTO OIOPY, MAIIEHTH T00pe TEePEHOCSTH,
BOHH € JIONUTEHOIO (hi3MIHOO aKTUBHICTEO JUTS TTOJIMIIICHHS 1
(hi3MYHAUX TapaMeTpiB, i TApaMeTPiB IKOCTI KUTTS HAIIEHTIB
i3 xBopoboto [Tapkincona. B omwsini C. L. Chung et al. [13]
MOKa3aHO: TPEHYBaHHS 3 POrPECHBHUM OIIOPOM MOMipHOT
IHTEHCHBHOCTI 2—3 pa3u Ha TYOKAEHb NpoTsroM 8—10 THKHIB
MOXYTb CIIPUSTH 3HAYHOMY 301IBIICHHIO CHJIM, PIBHOBark
Ta MOTOPHHX CUMITTOMIB Y JitofieH i3 xBopoOoto [TapkiHcona
BiJI JIETKOTO JI0 CEPEAHBOTO CTYIEHS TSKKOCTI.

Ha akryanbHOCTI BUKOPUCTaHHS OIirOBOi JOPIXKKH JUIS
¢i3uuHOi Tepamii B mogel i3 xBopobor [lapkiHcoHa
HAroJIOIIYIOTh Oararo AociiaHukiB [25,56,57,70,71,80].
[NopiBHIOIOYM BIIIMB POOOTH30BAHOTO TPEHYBAHHS XOILOH
3 TPEHYBaHHSAM Ha OIroBil IOPiXkIli pIBHOT iIHTEHCHBHOCTI
Ta TPaAWMiAHOI (i3WYHOI Teparil Ha 3MaTHICTh XOIWTH B
TIAIIEHTIB 13 XBOpoOoto [TapkiHCOHA JIETKOTO Ta CEPEAHBOTO
cryreHs TsoKkocTi, A. Picelli et al. [ 71] BcraHOBHIM: BipOTi-
HE MTOKPAIIEHHS OCHOBHHUX PE3YJBTATIB CIIOCTEPIraly B IPyIIi
POOOTH30BaHOTO TPEHYBAHHS XO/IbOU Ta IPYIH TPEHYBaHHS
Ha OiroBiif TOPIKII MOPIBHAHO 3 TPYTOIO (Pi3HYHOI Teparrii.
Yei 3 TpeHyBaHHsI epea0davaiy JBaHA ST 45-XBIITHHHIX
CEaHCIB JIKyBaHHS 3 THI Ha TIKAEHb MPOTATOM 4 TIDKHIB
mocmiib. TpeHyBaHHS Ha POOOTHU30BaHIM OIrOBil JOPIKII
MAaroTh IIO3UTUBHIN e(eKT Ha (QYHKIIOHATIBHY PYXJIHBICTD,
3I1aTHICTh XO/INTH, PyXOBi CAMIITOMH Ta SKICTb JKHTTS B aM-
OynaTopHHX TamieHTiB i3 xBopoboro [apkincona [25]. [Ipu
LIOMY TPEHYBaHHsI Ha poOOTH30BaHil OIroBiil opiXui mij-
BHUIIYIOTH BIUTHB (PYHKIIIOHAIEHOI PYXJIMBOCTI Ta TSHKKOCTI
3aXBOPIOBAHHS HA PIBCHB BIICBHEHOCTI ITiJ] YaC MTOBCSKICHHOT
TsUTRHOCTI, 0 ToTpebye O6anancy [70]. GaBner H. etal. [57]
BCTAQHOBMIIH, IIO MiJ] Yac TPEHYBaHHs Ha OIroBiil JOPIXII B
TAIEHTIB i3 XBOp0oOOoI0 [TapKiHCOHA IMiJBHUIYETHCS PyXOBa
AKTHBHICTh BHACJIIIOK MOJIIIMIIICHHS XOA0U Ta MOCTypalib-
HOI cTabinpHOCTI. ToMy aBTOpH BBa)KaloTh, 10 TPEHYBaHHS
Ha OIroBii IOPIXI MOXYTh OyTH BapiaHTOM J1OAATKOBOI
Tepartii B pa3i NOpyILIEHb X0b0H Ta PiBHOBATH IIPU XBOPOOi
ITapkiHcona.

BeranoBuiny, 1o nporpecuBHE BUCOKOIHTEHCHBHE JIO-
KOMOTOpHE TPEHYBaHHS 3 MiITPHUMKOIO Bard Tijla iCTOTHO
MTOKpAIIy€ KITiHIYHUA CTaH, SKiCTh JKUTTS Ta 3IATHICTh XO-
JIATH B TAII€HTIB i3 XBopoOoto [lapkiHcoHa, i BoHH ii 100pe
nepeHocsTsb [40].

Wu M. et al. [30] pexkoMeHIYIOTh TpaaUIIiiHI KATAHCHKI
BIPaBH JUIsl MOJIMIIEHHS XOIb0U Ta PIBHOBATU SIK JI0AATKO-
By Tepamiro Ay mamieHTiB i3 xBopooboto [lapkincona. [Ipo
TepareBTUYHI NepeBaru Taxkoi (i3uuHOl Teparmii CBiIYNTH
JOCTOBipHE MOJIIIIICHHS Y HUX TaKUX ITOKA3HUKIB, 5K OaJlaHC,
Yac, 0 MOTPIOHMI YIS TiHOMY, pe3y/IbTaTH CIIIIOro TeCTy
piBHOBaru Ha OfHiH HO3i, XOIK0a, TaHi TECTy 6-XBIITHHHOL
X0b0M, TOBKHHA KPOKY 1 MOTOpHI cumntoMu. [To3utnBHuMit
BIUIMB 12-TIHKHEBOTO Kypcy XOObpOW 3 MaMISIMH HA XOAIY
Ta TSDKKICTh 3aXBOPIOBAHHS B Jtofield i3 xBopoboro [Tapkin-
COHA JIETKOTO Ta CEPEIHBOTO CTYIEHS TSKKOCTI OMHCAIH
N. Krishnamurthi et al. [62]. ABTOpY BU3HAYKIIH, 1110 3aB/IS-
Kd 12-TIDKHEBOMY KypCy XOABOW 3 MAJMIPIMHU B TAIi€HTIB
i3 xBopoOoto IlapkiHCOHA CYTTEBO 301IBIIMIACS TOBXKHHA
KPOKY, LIBU/KICTb XOIBOM Ta BapiaOENbHICTh Yacy KpOKY.

[NoninmieHHs1, 00 BUSABIIN, JaJH IIJCTaBHU IPHILYCTUTH:
peryJsipHa MPAaKTHKA XOObOH 3 KEPAWHOI MOXKE 3HU3UTH
PY3HK TaIiHb 1 TOKPAIINTH PYXJIUBICTE Y MAII€HTIB i3 XBO-
poboto ITapkiHcoHa.

YV (axoBiii miTeparypi € BiTOMOCTI, IO CIIOPTHBHE CKeTIe-
JIa31HHS € BUCOKOS(DEKTHBHUM 1 3IICHCHHUM Y TIAIlIEHTIB 13
xBopoOoro [TapkiHCOHA Bi JIETKOTO A0 ITIOMiPHOTO CTYIICHS
[2]. [ns 3anmoGiraHHs MOBTOPHUM MaJiHHAM Y JIIOAEH i3
xBopoOoro [Tapkincona A. Ashburn et al. [ 7] pekomeHayIOTH
NpU3HAYaTH BTPYYaHHs (Di3UUHOI Tepartii, 110 IPYHTYIOThCS
HA BIIPaBax i CTpaTerisx.

Chivers Seymour K. et al. [48] orucanu po3poGineny ¢i-
3UYHMAMH TeparieBTaMH MPOT paMy 3ario0iraHHs TTaiiHHM JUIS
Jroziei 13 xsopo6boto [TapkiHcoHa — iHAMBITyaIbHO Ai0paHy,
MIPOTPECUBHY JOMAIIHIO ITPOTpaMy I HaBYaHHS CTparerii
3aro0iraHHs MaIiHHAM 13 BIIpaBaMy Ha OaslaHC 1 3MIiITHEHHS.
Y pesynbrari 3acToCyBaHHS L€l IPOrpaMH y MaLi€HTIB MO-
KpaIuircs OaiaHc i 9ac CTOSHHS Ha CTiJIbIl, 2 HIMOBIPHICTh
Tl [iHHS 3MEHINIIAck. J{oCiTHAKY 3a3Ha4MIIH, 110 IporpaMa
oG IaKTHKY TAJIHF Ma€ BPaXOBYBATH IOTPEOH KOXKHOI
JIFOIIMHMY, a MAI[IEHTaM 13 TsHKKUM Tiepebirom xBopoou [lap-
KiHCOHA CJIiJ] TPU3HAYATH 1HIIE JTIKyBaHHS.

Paul S. S. et al. [53] npoanasi3yBaiu 3aCTOCyBaHHsI IO~
CTypaJIbHOT'O MOTOPHOTO HAaBYaHHS Ta (i3FIHOI Tepartii At
3ano0iraHHs MaJ{iHHAM 13 BUKOPUCTaHHSIM (i3MYHHX BIIPaB
y MaIji€eHTiB i3 XxBopoOoro [TapkiHcoHa. ABTOPH BCTAHOBHIIH,
1110 TaKi XBOP1 MOXYTh [OKPALIUTHU OCTYPAIBLHUI MOTOPHHUIA
KOHTPOJIb 32 JONOMOTOK0 TMPAKTUKH, L0 Ja€ 3MOTY OTpH-
MYBaTH KOPUCTH BiJl BIIPaB, SKi MOPYLIYIOTh IXHIO XOIy Ta
PpiBHOBarY, 100 3MEHIIIUTH A (iHH:. Y HAYKOBIH JTiTepaTypi €
THIOBIJJOMJICHHSI, 1110 B IALIEHTIB i3 XBopoOoto [lapkiHcoHa BU-
pilIabHe 3HAYCHHS VTS JIIKYBaHHS PYXOBUX CHMIITOMIB Ma€
TpuBaia ¢izuuna tepanis [21]. [TinTBepmkeHo, o TprBaia
(i3nyHa Teparis MO3UTUBHO BIUIMBA€E HE TLIBKU HA PyXOBi
CHMIITOMH, aJie 1 Ha 03y MPOTUIIAPKIHCOHIYHMX TIpenaparis.

JlemeH1ist — HelpoJereHepaTUBHUM CTaH, 10 IPH3BO-
JUTH JIO TIOTiPIIEHHS KOTHITHBHUX 1 (i3NgHUX (QYHKIH i3
yacoM. Tak, Ha paHHIX CTa/isIX 3aXBOPIOBAHHS IOTIPIICHHS
¢iznaHOTO CTaHy MOXE OyTH MOBUIBHUM, a Ha MI3HIIIUX —
OLUTBII BUpaXXeHUM [36].

[NamienTH 3 IEMEHIII€I0 TIOCTYIIOBO BTPAYarOTh KOTHITHBHI
Ta (YHKITIOHABHI 3Mi0HOCTI [1], 1 1Ie CIpUYHHSE BUCOKHI
pU3MK BUNAAKOBUX maniHb [33]. XBopuM Ha JEeMEHIIIIO
MOXKJIMBE MpU3HaYeHHs (izioTepartii 3 pi3HUX MPUYNH, SK-
OT 3aXBOPIOBAaHHS ONOPHO-PYXOBOTO amapary abo TpaBMH
BHACJIIJIOK M {IHHSI, TPYAHOLLI 3 PyXJIMBICTIO [6]. 3a naHnmu
(haxoBoi niTeparypu [77], peryispHa ¢i3ndHa aKTUBHICTE Y
TMAIEHTIB 13 IEMEHIIIEI0 BIUIMBAE HAa POOOTY MO3KY, 3011b-
LIYIOYH KOTHITUBHUHN PE3epB.

[MurannsaM ¢i3uyHOT Teparmii JIs JIIoel MOXMUIIOro BiKy
3 KOTHITUBHHMH TIOPYIICHHSIMHU Ta/ab0 iarHO30M JEeMEH-
i npucesiueHa podora K. E. Laver et al. [66]. ABropu
3MIACHWIN OMHUTYBAaHHS TAaKWX ITAIlIEHTIB 1 WICHIB CiMEH,
SIKi 3MIMCHIOIOTh 33 HUMH IO, 100 IXHBOTO TOCBILY
JOTJISIAY TiCTsl BCTAHOBIIGHHS JIIarHO3Y, a TaKOX IXHIX
CTOCYHKIB 1 IIepeKOHaHb MO0 peabiiiTanii mpu AeMeHIIi.
Binbiicts pecrionnenTiB (92 %) 3a3HaumIIN, 1110 KOJIMCH TyITH
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npo peabimnitamito nmpu gemeHtii, 49 % i3 HuX — 3BepTaIncs
3a TIOCJIyTraMH, 10 MaJii peadimiTaniiiauii xapakrep. Jeski
YYaCHHUKH JOCIIHKEHHS YiTKO C(hOPMYITIOBAIIN HEOOXITHICTD
BTpYy4aHb (pi3U9HOT Tepaltii, 110 MAKCUMI3YIOTh HE3aICKHICTh
1 AKICTh XUTTA: (I3UYHI BIOpPaABH, eproTeparis, KOTHITHBHA
¢i3znyHa Teparist Touo. Bel yuacHUKH TOCiIKEeHHS 3a3Ha-
YHJIH, 1110 OpaTUMyTh yYacTh Y (i3UUHiH Tepartii, Ko BOHA
Oyne ToCTyIHa.

Hwuni onpanboByrOTh TIPOTOKONI PAHAOMI30BAaHOTO KOHT-
POJIOBAHOTO JIOCII/KEHHS BIIPaB, IO CIPUSIOTH aKTHB-
HOCTI, HE3aJIe)KHOCTI Ta CTaOUILHOCTI B JIONEH IMOXHJIOrO
BIKY 3 JIETKUMU KOTHITUBHHUMH MOPYIICHHSIMH Ta PAHHBOO
neMeHtiero [1]. B pamkax mporo MociipkeHHS OIIHIOIOTh
KJIIHIYHY i eKOHOMIYHY €()eKTHBICTh IPOrPaMHU TepalTii, 10
CIpsIMOBaHa Ha IMiJBUIIEHHS aKTHBHOCTI Ta HE3aJIEKHOCTI B
XBOpHUX Ha JieMeHI1i10. OIiHIOI0Th IHIUBIAyaIbHO PO3pO0ITeHi
IIPOTpaMu 3aHSITh 1 BIIPaB, 110 MPOBOASATH i3 BUKOPUCTAHHAM
MOTHBAIIIIHOI Teopii I CIPUSHHS JOTPUMAHHIO PEKUMY
Ta MOCTiHHIN 3amy4eHocTi. Di3uyHy Tepariio 31iHCHIOIOTh
HaBueHi (pi3WYHI TepaneBTH, eproTepaneBTH i aCHCTEHTH
TEPAreBTIB yIOMa B YYaCHUKIB.

[ami nocmigauky [63] 3aiicHIIN OMHOOIYHE CITille paHzo-
Mi30BaHe KOHTPOJILOBAHE JIOCIT[PKEHHS 3aCTOCYBaHHsI (hi3ny-
HOI Tepartii, eproTepariii Ta peadiiTariii B 0ci0 BikoMm 65 pokiB
1 OlITBIIIE 3 JIETKOIO JIEMEHIIIEI0 200 JIETKUMH KOTHITHBHUMHU
TIOPYIIEHHAMH. Y YaCHUKH JIOCTiKEHHS 3 1HBI TyaIbHH-
MU IIJIJaHAMH BUKOHYBaJIM 3 TOAWHU BIIPaB Ha TIKAEHB (71
XBHIJIMHA) TIpoTsroM 12 micsiB. [amientn mepeOyBany i
MOCTITHUM HAIJISAIOM EPrOTEPANeBTiB, (i310TepaneBTiB i pe-
aOLTiTaIfHIX TIparliBHAUKIB. [Tics 3aKiHUeHHS JOCITIHKSHHS
OLIIHIOBAJIY TIEPBUHHI Ta BTOPUHHI pe3ynbrary. [lepBuHHMIA
pe3yabTar e(peKTUBHOCTI — BU3HAYCHHS 1HBAJITHOCTI MIO0
nemeHuii yepe3 12 micsuiB. BropuHHi pe3ynsratu nepen-
0aJany OLiHIOBaHHS (Pi3MYHOI aKTUBHOCTI, SIKOCTI JKUTT,
HACTPOIO, KOTHITUBHUX (DYHKIIIi, CHJIN, pIBHOBArd, YaCTOTH
MajiHb, CJA0KOCTI, a TaKOK HaBaHTAXXEHHs Ha OcCi0, sAKi
3MIHACHIOIOTH JOIVISIA. Y TPOILECi AOCTIHKEHHS aBTOPH 3a-
¢ixcyBany 19 HeOa)kaHUX SIBUIL, aje >KOIHE 3 HUX He OyIo
CKJIaJHUM 1 He OyJ1o 1oB’si3aHe i3 BTpy4YaHHAM. JloCITiTHUKH
BU3HAYMJIM BUCOKY €(DEKTUBHICTb ITPOTPaMH, IO IiABUIIYE
SIKICTB JKUTTS TAII€HTIB, Ta PEKOMEHYBAIH il IO 3aCTOCY-
BaHHS B 0Ci0 >65 POKIB i3 JITKOIO IEMEHIII€r0 a00 JISTKHMU
KOTHITHUBHAMH TOPYIICHHIMH.

Hancox J. E. et al. [33] BuBuamu akropw, 10 BIUTUBAIOTH
Ha TMIPUXWIBHICTD J0 TOMAITHIX (i3MYHUX BIIPaB MAIliEHTIB
13 JIETKMMH KOTHITHBHHMH ITOPYILEHHSIMH a00 PaHHBOIO J1e-
MEHIII€F0, 8 TAKOXK 0Ci0, KOTPi 3AIHCHIOIOTE HOTIIA 32 HUMU.
[puxXuIBHICTH Y4aCHHKIB KJIacH(iKyBasM 3aJI€KHO BiJ| TOTO,
CKLITBKY Pa3iB Ha THXKICHb BOHH BUKOHYBAJIH BIIPABH HA CIITY
Ta Gasanc mpotiroM 4 micsiuis (<3 pa3u Ha THKIECHb — HU3bKa
MIPUXWIBHICTE; 3—4 — BiNOBIIHICTH OYIKYBaHHSAM CIOCTE-
PEeXeHHs1; >5 — IepeBUIIECHHS OYiKyBaHOIO pe3yJbrary).
Y4yacHUKN BUKOHYBAIJIM B CEPEHROMY 98 XBHIIMH JOMAIITHIX
BIIpaB Ha CHJIy Ta PIBHOBAry Ha TIKIEHb (y cepeiHpoMy 24
XBHJIMHU Ha 3aHATTA). Y 25 % BUIIAIKIB BU3HAYWIN YK
BHUCOKY IPUXWJIBHICTh (TIEPEBUIIICHHS OUiKyBAaHOTO PE3YiIb-
Tary), y 35 % — HopMaibHY (BIANOBIAHICTh OYIKYBaHHAM

crioctepexeHHs), y 40 % — HU3bKHI PiBEHb NPUXWIBHOCTI.
[Tin yac aHaNi3y MPUYMH HU3BKOT MPUXHIIEHOCTI 10 (Di3HYHUX
BITPaB aBTOPH BU3HAYMIIN KOTHITHBHI, ICHXOJIOTIYHI Ta IIPaK-
THYHI ()aKTOpH: PyTHUHA, PaKTUYHA i1 eMOIliiHa M ATPUMKa,
MATPUMKA T1aM’STi, [iTh, TIOMEPEIHIA JOCBI CIOPTY Ta
BIIpaB, Bipa B OTPUMaHHsI KOPHUCTi. JIOCIITHUKN pEeKOMEH-
JlyBaJIM BpaXOByBaTH Pe3ybTaTH AOCIIDKCHHS B HACTYIHIH
PpOO6OTI 3 pO3POOIICHHS TAKUX MPOTPaM ISt OCIO i3 ISTKUMHU
KOTHITHBHAMH TIOPYIICHHSIMH 200 PaHHBOIO JJEMEHITI€IO0.

Zhen X. et al. [47] Takox BUBYAITH (DAKTOPH, 1110 CIIPUSIIOTH
1 TIepEIIKOKAIOTh BUKOHAHHIO (DI3MYHUX BIIPAB Y TAIIEHTIB
HOXHJIOTO BIKY 3 JISTKUMH KOTHITUBHUMH MTOPYIIEHHSIMH 200
JeMeHIi€r0. BcraHoBmy, 110 OCHOBHA IPUYMHA 3HW)KCHHS
MPUXWIBHOCTI 710 ()i3MYHUX BIpaB — HU3bKa aKTHBHICTb.
ToMy mOCHITHUKHM PEKOMEHIYBAJIH IIUPIIE NMPU3HAYATH
1HAMBITyaTi30BaHy NporpaMy (i3WIHHUX BIIPAB, 3BAKAIOUH
Ha YMHHUK 3HIKCHHS TIPUXAITBHOCTI.

Lamb S. E. et al. ominroBanu KJIiHIYHY 1 €KOHOMIYHY
e(heKTUBHICTh 4-MIiCAYHOI CTPYKTYpOBaHOI NMpOTpaMu
BIIPaB CEpPEeIHBOI Ta BHUCOKOI iIHTEHCHBHOCTI (Ha IOIATOK
JI0 3BUYANHOTO JOTIISLY) MIONO0 KOTHITHBHUX HOPYIIEHB,
(yHKIT Ta SIKOCTi XKUTTA B MAII€HTIB 13 JEMEHIIIEIO JIETKO-
IO Ta CEPEAHBOIO CTYMNEHS TSDKKOCTI, a TaKOX Tsrap ocio,
SIKi 37IMCHIOIOTH MOTVIST 32 HUMH [3]. BusBum, mo Take
CTPYKTYpyBaHHS IPOTrPaMH BIIPaB He IPH3BEIO [0 KIITHIYHO
3HAYYIIOTO MOMIMIIEHHS QYHKIT{ a00 SKOCTI YKUTTS B XBOPUX
Ha JIEMEHILIIIO Ta B 0Ci0, K1 311HCHIOIOTH OIS 32 HUMH.

Zhao X. et al. [81] 3miticHunu poOOTY 31 BCTAaHOBIICHHS
TOTO, SIKM{ THII BIIpaB € Hale(eKTHBHIMINM sl 0ci0 13
JIETKAMH KOTHITHBHUMHM MOPYIIEHHAMH a00 IEMEHIIi€0,
BPaXOBYIOYHU Uy TJIMBICTh IEBHOT 00J1ACTI KOTHITHBHOT (hYHK-
il 70 pi3HKX TUMIB (i3MgHHUX BrpaB. [IepBUHHI pe3yabTaTi
niepen0avany BUBYCHHS CTaHy MTi3HAHHS Ta [1aM’SITi, BIOPUHHI
— IIOBCSIKACHHY aKTHBHICTh, HEHPOIICHXIaTpU4HI CHMITTOMHA
1 sIKiCTh XXUTTs [ 15]. BH3Ha4YMIN, 110 BIIPaBH 3 OIIOPOM, Haki-
IMOBIpHIllle, — ONTUMAaJILHHUI THII BIIPaB JUISl YIIOBITEHEHHS
3HIDKEHHSI KOTHITUBHUX (DYHKI[H Y NMAII€HTIB i3 KOTHITUBHOIO
nmrcyHKITEr0, 0COOIMBO B XBOPUX Ha JIEMEHIIt0. bararo-
KOMIIOHEHTHI BIPaBU HaWe()EeKTHBHIII IS 3aXUCTy IJIO0-
OabHUX KOTHITHBHUX | BAKOHABIMX (DYHKIIIH y MTALlIEHTIB i3
JIETKMMH KOTHITUBHUMU TTOPYIIEHHSIMH. ABTOPH BBaKalOTb,
110 pe3ysbTaTh IXHbO1 pOOOTH MalOTh OyTH CIPSIMOBaHI Ha
OIITHMI3AIlIO JIKYBaJbHOI (i3KYIBTYpH B OCI0 i3 JISTKUMH
KOTHITHBHUMH TIOPYIICHHSIMH YH JIEMEHLIEIO.

V marieHTiB i3 JeMEHIIi€T0, 110 TIPOTPECYE, 3aCTOCYBAHHS
(i3nyHOI Teparii MO3UTHBHO BIUIMBAE HA MOMIIIIEHHS (i-
3UYHUX Pe3ynbTaTiB [36].

BcraHoBieHo, 1110 B XBOPHX Ha JIEMEHIIi10 IMOBIPHICTB I1e-
penoMy MK CTETHA BTPUYi BHIIA, HUK B 0¢i0 0e3 AeMeHTIii
Ti€i camoi crari Ta Biky [79]. st HananHst skicHoT (iznuHOT
Tepartii TakiM HalieHTaM Ma€ Oy TH XOPOILIHHA JOCTYI JI0 pe-
aOuriTawii B cTaniionapi ta 3a MiclieM IpoKUBaHHS, a TAKOX
a/IaTlITOBaHi CTAHAAPTHI METOH JTiIKyBaHHS.

BizcyTHicTh migxofy, 10 Opi€EHTOBaHWI Ha TAIiEeHTa 3
JIEMEHIII€10, BUABIISIETHCS SIK Hee(DeKTHBHE CITIIKYBaHHS, III0
HE J1a€ 3MOTH cPOpMyBaTH PO3YMIHHS pOJIi Ta 1iei dizmy-
HOI Tepartii [6], a 3acToCcyBaHHS OPIEHTOBAHOTO Ha JIIOAUHY
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JOTNIAAY AOTIOMOXKE 3MEHIIUTH PO34apyBaHHS 1 MOUYTTS
He3aJJOBOJICHOCTI Bij (izioreparrii.

Holthe T. et al. [9] mocmimKyBai BHKOPHCTaHHS JOTIOMDK-
HUX TEXHOJIOTIH Y IIOBCSIKICHHOMY >KUTTI JIFOIbMH MOJIOZIOTO
BIKy 3 JEMEHIII€I0 Ta 0CO0aMHU, sIKi 3MIHCHIOIOTH TOTVISI 32
HUMH. ABTOPH BUSIBUJIY IIEpEBArk JOIIOM DKHHUX TEXHOJIOTH,
0COOJIMBO 3 IPOCTO0 KOHCTPYKIIIEFO, 1 YUM IPOCTIII JOTIO-
MIDKHI TEXHOJIOT 11, TUM Kpaiile. BcTaHOBIICHO, 1110 B MAI[I€HTIB
MOJIOZIOTO BiKY 3 JEMEHIIIEF0 TOMOMDKHI TEXHOJIOT 1 CITiJT TIpH-
3HAYATH B «IIOTPIOHMIA Yacy», MOKK KOTHITUBHE Ta aJalITHBHE
3HIDKEHHS HE CTaJI0 HaATO 3HaYHUM. JIOTTIOMKHI TEXHOIOT 1T
TIOJIETIIYIOTh OIS 32 MaLliEHTaMH Ta Tepedir AeMeHuil.

XBopoba AnpureliMepa — NporpecuBHe HeHpoJereHe-
paruBHE 3aXBOPIOBAHHS 3 CHHAPOMOM KOTHITHBHOTO Ta
(yHKIIOHAJIBHOTO 3HIKEHHSL. Y (paxoBiii Jiteparypi € Bifo-
MOCTI PO MO3UTHBHUI BIUTHB (Hi3UYHOT AKTUBHOCTI B TAKHX
nanienTiB [24,49]. ®i3nuna Teparris 3a IONOMOIOI0 BIIPaB
MO>KE MTOKPAIIUTH NIPOTrPECYBaHHS KOTHITUBHHUX MOPYIICHbD
y crapimx oci0 i3 xBopoOoto Anbireiimepa [31].

YV pe3ynsTati omisaay 26 paHI0OMi30BaHIX KOHTPOJIEOBAHMX
BUIPOOYBaHb 32 YYacTIO JIIOJIeH MOXHMJIOTO BiKY 3 JIETKMMH
KOTHITUBHAMH TOPYIICHHSIMH Ta JAEMEHIIIEI0 TIPH XBOPOOi
AuprirefiMepa NpHITYCTHIIH, 110 3HaYHE MOKpALIeHHs Bi-
CTPOYEHOI TaM’sITi, TIOB’si3aHe 3 (Hi3UTIHOI0 aKTHBHICTIO B
TaKHX Malli€HTIB, OITOCEPE/IKOBAHE IIIIXaMH 11032 LIEHTPaJIb-
HOIO HEPBOBOIO CHCTEMOTO [34].

Y paHI0Mi30BaHOMY KOHTPOJILOBAHOMY JOCIIiIKCHHI
K. E. Devenney et al. [ 77] BBYaIIH! BILIUB BEITMKOI IPOTpaMu
BIIPAB Ha MPOTPECYBaHHs JIETKMX KOTHITUBHHX IOPYILEHb Y
MIPOIPOMAITBHIi cTaii XxBopoOu Anpreiimepa. OmHa rpyma
MAIi€HTIB OTPUMYBaja MPOTArOM POKY CTaHAApPTHU30BaHi
BEJIMKI aepoOHi BIIPaBH (TpU4i 1O 45 XBUIIMH HA TIKACHB),
a XBOp1 IIpyroi Tpyny BUKOHYBAJHM BIIPABU Ha PO3TSDKKY
it ToHyC (HeaepoOHi) (TpHyi 1Mo 45 XBWJIMH HA TH)KICHB).
Bumuii mikoBui pisenb VO, BCTaHOBHIIM TIPU a€POOHHMX
BIIpaBax MOPIBHSHO 3 TPYIIOI0, 1110 BUKOHYBaJIa PO3TSDKKY Ta
TOHi3yBaHHS. BHABMITN TakoX MO3WTHBHUH BIUIHB (i3ioTepa-
i1 Ha Qi3nuHy hopmy, o MoXKe Oy TH BasKIIUBUM (aKTOPOM
TPHUBAJIOTO IPOTPECYBaHHS 3aXBOPIOBaHHS [49].

Lopez-Ortiz S. et al. [24] y KoMIIIeKCHOMY OIJISITi HAYKOBOT
JITepaTypH BCTAHOBIIIN 3B’ SI30K MXK (Di3HIHOIO aKTHBHICTIO
/ BIIpaBaMH Ta PU3MKOM PO3BUTKY XBOpOOH Aublrelimepa,
a TaKOX BIDITMBOM (DI3WYHUX BIIPAB Ha MPOTPECyBAaHHS Li€l
narojorii. BusiBiieHO nepeKoHIMBI 10Ka3H MMO3UTUBHOTO
BIUTMBY (Pi3M9IHOI aKTUBHOCTI / BIPaB Ha KOTHITHUBHI (DYHKIIi,
¢i3nyHy npane3narHicTh 1 QyHKIIOHAIBHY HE3aJIeXKHICTh,
1110 3HIDKYE PU3HMK PO3BUTKY XBOPOOM AJbIreimepa.

V¥ pesynbrari cuctemaruuHoro oniay J. Vseteckova et
al. [8] 3poOnim BHCHOBOK, 110 KIIFOYOBY POJIb Y CIIPHSHHI
JOTPUMaHHIO PeKUMY (i3M4HOI Teparii naiieHTamu 3 ae-
MEHITI€I0 TIPH XBOPOOi AJplreiiMepa BiJirpae roTOBHICTh
OMIKyHIB Oparu y4acTb y boMy. [ TiJBUILIEHHIO TPUXHITBHOCTI
10 (i3UYHMX BIIPAB y MAIIE€HTIB CIPHUSIOTH TPYTIOBI MPOTY-
JISIHKOBI BIIPaBH, MPaBHJIbHA OpraHizallis MiIOXiJHUX TPyl
Ta IHAWBIIYaJIbHUH MiJXil, KepIBHUKAMH TPyTIOBUX BIIPaB
PEKOMEHIOBaHO 00Mpary 100pe MiATOTOBIEHUX 1HCTPYKTO-
PpiB 200 MEIWYHUX TPAIiBHUKIB.

Biunnit amioTpodidHmMiA CKIIepo3 — HeWpoIereHepaTuBHe
3aXBOPIOBAHHS, 110 TPU3BOIUTE JI0 HEYXHUIIEHOT IIPOTPECHB-
HOI M’5130BO{ CITa0KOCTI (IOBUTPHUX PYXOBHUX M SI31B, MSI31B,
110 Bi/INOBIIAIOTh 32 KOBTAHHS, MOBJICHHS Ta JAUXaHHS) Ta
BUCHaKeHH: [ 16,74]. Taki 3MiHH CTIPUYHHSIOTH IPOT PECHBHY
W KyMyJsTUBHY (i3MYHY IHBJIIIHICTH Y NAlLli€HTIB, NpPH-
3BOJIATH 10 CMEPTI 4epe3 NPUITMHEHHS (PYHKIIH AnXaibHOT
Myckynarypu [12,50].

®di3ugHa Teparis y XBOpUX Ha OiYHHN aMioTpoQidaHMA
CKJIEpO3 MPU3HAYEeHA JJIsl 3aI100IraHHsT BTOMI Ta KOHTPAKTY-
pam, IUTS TOJIMIICHHS He3aIeKHOCTI ¥ aKTUBHOCTI, OIITH-
Mi3awii 34aTHOCTI KUTH 3 IHBAIIJIHICTIO Ta MAaKCUMAJILHOL
SIKOCTI JKUTTH [64]. Di3ndHa Tepartis — BaXKITHBHI KOMIOHEHT
MDKIMCIUILTIHAPHOTO JIKyBaHHs O14HOTrO amioTpodi4HOro
CKJIEpO3Y, ii CJ1i] BB)KaTH MiATPHIMYBaJILHUM i TTaTiaTHBHAM
BTPYYaHHSIM, 110 BUXOIUTH 33 MEXi PYHKITIOHATBHUX TTapa-
MeTpiB pe3ynbrary [52]. Metomu (izndHOi Tepamii MaroTh
OyTH ajganToBaHi O KOXXHOTO MAIi€HTa, a TOTOMDKHE i
aJIanTHBHE 00JIaTHAHHS TTOTPIOHE IS T ITPUMKH AKTUBHOCTL
XBOPOTO B MOBCAKAEHHOMY XHUTTi. Tomy B 0ci6 i3 6iyHMM
amioTpo(hiYHIM CKIIEpPO30M KOMILIEKCHA peadisitaniiiia 1o-
rmoMora Mae OyTH iHIMBiAyaTi30BaHa Ta CIIPUSTH ONTHUMI3aIii
HE3JICKHOCTI, QYHKIIIOHYBaHHS Ta OC3IIEKH, 8 OTHKE MiHIMi-
3allii CHMIITOMaTHYHOTO HABAHTXKCHHS Ta MAKCUMaIIbHOMY
MOJIIIIICHHIO SKOCT1 KUTTA [16].

Soriani M. H. et al. [74] BusiBriH, 110 3aTy9eHHS CIYKOH
HaJTiaTHBHOI IOTIOMOT'Y MAIliEHTaM i3 O14YHIM aMioTpohiYHUM
CKIICPO30M Ja€ 3MOTY MiATPHUMYBATH MEPENYCiM PyXOBi MO-
pyLIeHHS Ta (i3UYHY 1HBaJIJHICTh, 8JalTaIli0, Xap4yBaHHs
Ta QyHKIii quxanHs. Oi3udHa Teparis 1a€ 3MOTY TTOKPAIITUTH
SIKICTb JKUTTS, IPOAOBKUTH BHXKMBAHHSI Ta i ATPUMATH T1a-
LIEHTIB 13 OIYHAM aMiOTPO(ITHIM CKIIEPO30M Ta iXHi ciM 1.
Oliveira A. S. et al. [50] akieHTYIOTh Ha MYJIBTHAUCIIATLTI-
HApHOMY MiJIXOMi JI0 MaJliaTHBHOI TOMTOMOTH B TAIIEHTIB 13
OIYHUM aMiOTPO(IYHMM CKIIEPO30M, 1110 Ma€e 0OOB’SI3KOBO
riependayaTy peabiiTaIio IS MATPUMKH PyX0BOi (yHKII]i.

Pesynbraru nociimpkenns A. Chen et al. [12] cBimuars
PO aKTYaJbHICTh (I3MYHKX BIIPAB MPU OIYHOMY aMioTpo-
(iarOMY cKieposi. B po6oti M. Lewis et al. [41] moka3aHo:
(¢izioTeparrist Ta eproTeparisi B TAKMX MaIi€HTIB JOIIOMAarafoTh
MaKCHMi3yBaTH MOOUIBHICT 1 KOM(OPT NUIIXOM afamnTamii
JI0 IsUThHOCTI, HABYAHHS MAIlI€HTIB Ta IXHIX CIMEH, BUKOPH-
CTaHHS BiIMOBIAHMX BIIPaB i METOMIB PyXy, aJe HEOOX1THO
Opary 10 yBarw iHAMBITyaJIbHY M’SI30By CHIy, BTOMY Ta
CITaCTUYHICTb.

OcHoBHa MeTa (i3uyHOI Teparii — 30epekeHHsT OITH-
MAITBHOI SIKOCT1 JKUTTS TPOTATOM YCHOTO Tiepediry OidHoro
amioTpogiunoro ckieposy. Y pooorti P. O. Sancho et al. [73]
MOKa3aHO, 10 MO3UTHBHHMII BIUIMB Ha CIACTHYHICTB, SKICTh
JKHUTTS Ta OLJIb TIPH 1IbOMY 3aXBOPIOBaHHI MalOTh BIIPaBU Ha
PO3TSHKKY, METOAH MPOIPIOLEIITUBHOT HEPBOBO-Ms130BO1 (a-
cuJtitanii Ta TpeHyBaHHs (GyHKIIOHAIBHOT pyxJsiuBocTi. [Tpo
HEOOXiTHICTh 3aCTOCYBaHHS (Di3MYHHX BIIPAB y MAII€HTIB i3
O1YHUM aMiOTPO(IUYHUM CKIIEPO30M CBIJUaTh 1 Pe3ysbTaTH
nmocmimpkeras S. Lisle et al. [43].

PeabiniTamiiini cTparerii, sSiki MOYKHa 3aCTOCOBYBATH IS
MaKcHMi3alii caMOCTIHHOCTI Ta (DyHKIIOHYBaHH:I, Oe3IEeKH
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Ta AKOCTi KUTTA B TMALi€HTIB i3 OIYHAM amioTpodidHIM
CKJICPO30M, MaloTh Iependavyard Ha KOXKHIM cTamii 3axBo-
proBaHHS (Qikcartiro, Gi3ndHI BOpaBH, JOMOMIDKHI TPUCTPOL
Ta aJjanTHBHE 00NaaHaHHS [45].

Y cuctemaringHOMY OrIIsizi (haxoBoi JtiTeparypu M. Arbes-
manet al. [S] BUBYaIIM aKTyaJbHICTh 3aCTOCYBAaHHS €pProTe-
partii s IAi€HTIB i3 OiYHAM aMiOTPO(PITHUM CKIIEPO30M.
ABTOPY BHSIBIJIH, 110 JIOMAIIIHS TPOTpaMa IOJICHHHUX BIIPaB
Ha PO3TSDKKY # OIip IPHU3BOIUTH O TIOKPAIeHHS (QYHKIIT
TAIiEHTIB.

[po BaXXIUBICTh Ta aKTyaJbHICTh 3aCTOCYBAHHS METOJIB
eprorepariii B ALIIEHTIB i3 HEHPOoIereHepaTHBHUMH 3aXBOPIO-
BaHHsIMH (XBopoOa [TapkiHcoHa, po3cisiHH CKIIepo3, O1YHMH
amiorpodiunuii ckiepo3) cBimunTh podora M. Arbesman
etal. [4].

PoscisHumii ckIlepo3 — XpOoHIYHE MPOTPECUBHE JIEMi€TiHI-
3yI0ue ayTOIMyHHE 3aXBOPIOBaHHS, 110 MOTIPIIY€E IICUXOJIO-
rigge Ta (hi3ndHe 300pOB’S MALI€HTIB, CIPHYHHAIOUN HA3KY
CHMITOMIB, 5IKi HETaTUBHO ITO3HAYAIOTHCS Ha ITOBCSIKICHHO-
My JKHTTI TaIlieHTa Ta HOTO OYiKyBaHHIX Y MailOyTHBOMY,
MIPU3BOJISATH JI0 iHBaimu3arii [39,51,78].

Heine M. et al. [32] moBimomumy, mo JiKyBadeHY ¢i3-
KyJIBTYpY B HALIEHTIB i3 PO3CITHIM CKIICPO30M MOYKHA TPH-
3Ha4YaTH 0e3 KON, OCKIJIBKH BOHA (0COOIMBO TPEHYBaHHS
Ha BUTPUBAIICTb, 3MIIIIaH] Y 1HII TPEHYBaHHS) 3MEHILYE
BTOMJTFOBAHICTb, TIPO SIKY MTOBiJOMIISUTH XBOPI. Y MAIiEHTIB 3
IHBaJIIHICTIO JIETKOTO Ta CEPEJHOTO CTYTICHS TSHKKOCTI, 110
CIpUYMHEHA PO3CITHAM CKIIEpO30M, (i3rdHi BIIpaBH edek-
TUBHI JUTs TIOKPAIICHHS acPOOHUX MOXITUBOCTEH, M’ SI30BO1
CHITH, PyXJTHBOCTI, BTOMH Ta SIKOCT1 KUTTH [23]. Hopocimm i3
PO3CISTHIM CKJIEPO30M 1 TSDKKOIO PYXOBOIO HETOCTATHICTIO SIK
aNBTCPHATUBHUIM ITiIX1]1 peKOMEH/TY0Th (hi3mdHi Bripasw [ 18].

Plecash A. R. et al. [61] HaBenu NO3UTHBHI pe3yabTaTH
TIPU3HAYECHHS JUIs peabimitanii Ta (i3sMYHNX BIIPaB aKBaTe-
parii B Mati€eHTIB 13 HEHpoaereHePaTHBHUMH 3aXBOPIOBaH-
Hsamu (xBopoOa [lapkiHcoHa, po3CistHUM cKiepo3, OiuHmit
amioTpo(hidHHI CKIIepo3, XBopoOa [ eHTIHITOHa), OCKIIBKH
BOJIa € JIOBOJI CKJIAHUM, ajie Oe3NEeYHIM CEPETOBUILIEM IS
BrpaB. Ha e(eKTHBHICTS BOOHUX BIpaB SK HEBPOJIOTIYHOI
peabimitamii Ipy po3CiTHOMY CKJIEpo3i Ta reMiruierii npu
MOpyIIEeHHI piBHOBary BKa3yrots i P. Methajarunon et al. [75].
30Kpema, B TAKHX NAL€HTIB CIIOCTEPIraiy BiporiJHe MOJIiM-
IICHHS CTATHYHOTO Ta AMNHAMIYHOTO OalaHCy, a TOKPaeHHS
XO/IM BU3HAYMIIM Y XBOPUX HA PO3CISIHUN CKIIEPO3.

BpaxoBytoum, 1o B MaIi€eHTIB i3 HelipoaereHepaTHBHAM
3aXBOpPIOBaHHAM (XxBopoOa [TapkiHcoHa, po3CisiHUIA CKIIEpO3,
OiuHMit aMioTpodiuHIIA CKIIepo3, XBopoda [ eHTiHrTOHA) Ya-
CTO BUHUKAIOTB TIOPYILIEHHS CHY, L0 ITOTIPIYE SKICTh XKUTTS
Ta NPHCKOPIOE IPOTPeCyBaHHs 3aXBOPIOBaHHA, A. A. Memon
et al. [46] nmpoaHanizyBaay BILUIMB (Pi3MYHHUX BIIPAB HAa COH
Y TaKUX XBOPHX. ABTOPH BCTQHOBHJIH, 1110 BIIPABH MOXYTh
MarTH IOTeHIiaj JjIs TIOKpalIeHHs MOPYLIeHb CHYy i ocia-
OJeHHsI HeWpomereHepartii, 0coOIMBO MpH XBOpoOax AJbII-
refimepa Ta IlapkiHcoHa.

V¥ crarri S. S. Selph et al. [58] HaBeneHo ocobmuBOCTI
3aCTOCYBaHHSI KOMIUIEKCHO1 (Di3MUHOi Teparmil aJis MiJaBu-
meHHs (i3UYHOi aKTUBHOCTI IIPU PO3CISIHOMY CKJIEpPO3i,

nepeOpalbHOMY Iapalidi Ta TpaBMaxX CIIMHHOTO MO3KY.
ABTOpPY BU3HAYMIIH, 1110 Y TIALIEHTIB i3 PO3CISTHUM CKJIEPO30M
3[aTHICTH XOAUTH MOXKe OyTH TOKpaIIeHa 3a IOIIOMOTOI0
TpeHyBaHb Ha OITOBiif TOPIXIIi Ta MYJIBTUMOAAIBEHHUX PEXKHU-
MIB BITpaB (CHJIOBI TpeHYBaHH:); (QDYHKIIISI — IIISIXOM TPEHY-
BaHb Ha OIroBii JOPIXKIIi, BIIPaB Ha PIBHOBATY Ta PyXJIMBUX
irop; GaaHc — 3aBISKH BIpaBaM Ha KOHTPOJb IIOCTaBH Ta
BOJIHMM BIIpaBaM, pOOOTH30BaHOMY TPEHYBaHHIO XOILOH,
TpeHYBaHHIO Ha OIrOBIH JOPIXKIIL, irpaMm i3 PyXoM i MyJIBTH-
MOJIIAJIbHUM BIIpaBaM; MOBCSKICHHA JISUTbHICTb — BOJHOIO
Tepalli€lo; COH — 3a IO0MOMOIOK0 aepOoOHUX BIpaB; aepoOHa
(opma — BHACHIZIOK BUKOHAHHS MYJBTUMOJAJIbHUX BIIPaB;
KIHOYA CeKCyabHa (DYHKIIis — 3aBIISIKH BOAHUM BIpaBaM. Y
TAIIEHTIB 13 epeOpaibHUM TapajiueM OanaHc Moxe OyTH
TIOKpPAICHHUH 32 JJOTIOMOT0I0 iNOTeparii Ta pyXJIMBHX irop;
(GyHKIS — BHACTIIOK 1314 HA BEJIOCHIICAl, TPCHYBaHb Ha
6iroBiii 1OpiXIi Ta inoTepartii. B aieHTiB i3 TpaBMOIO CITHH-
HOTO MO3KY ITOBCSIKACHHA TSUTEHICTH MOYKe OyTH TIOKpaIleHa
3aBIIIKM POOOTH30BaHOMY TPEHYBAHHIO XOIIBOH.

Binshalan T. et al. [11] BctaHOBMIH, IO B TAIi€HTIB i3
TSDKKMM PO3CISIHUM CKJIEPO30M POOOTH30BaHE TPEHYBaHHS
XOIB0H TOKpAIITy€e Pe3yNbTaTH TECTy O-XBHIMHHOI XOABOH,
10-meTpoBoi x01B0M, aHi 3a MIKANaMU TSHKKOCTI BTOMH Ta
6anancy bepra.

VY pe3ynbTari CHCTEMaTHYHOTO OISy M MeTaaHalizy
Y. Zhang et al. [27] 3poOmmy BUCHOBOK: y TAI€HTIB 13 po3-
CISIHUM CKJIEpO30M BiOpalliifHa Teparrisi MoKe MOKPaLUTH
(yHKIII0 PIBHOBArM Ta BUTPHUBANICTH ITi/T Yac XOOp0H, a Ha
PE3yJIBTaTH BILTMBAIOTH CTYIiHb 1HBAJITHOCTI Ta TPUBAJIICTh
¢izioreparii. Yang F. et al. [26] BcTaHOBMITH, 1110 BiOpartiifHi
TPEHyBaHHsI MMOKPALIYIOTh KOTHITUBHUI JNedinuT 1 sKicTh
XKUTTSI XBOPHX Ha PO3CisiHMit ckiepo3. [pyHTyOUYHCh Ha
pe3yibrarax Meraanaiisy, Z. Hao et al. [37] BusiBuny, 1o B
TIALEHTIB 13 PO3CISTHIM CKIIEPO30M JUIS ITOMIMIIEHHS (QyHKIIT
piBHOBaru OLTbI e(heKTUBHIMH € HOra, HAaBYaHHS B BIpTyaslb-
Hilf peaJIbHOCTI 1 aepoOHi TPEeHyBaHHS, a JUIsl OKpalIeHHs
(yHKIIOHATIBHOI 37[aTHOCTI XOOUTH — BOAHI BIPABHU, TPEHY-
BaHHS B BIpTYaJIbHIH peaslbHOCTI i aepoOHI TPeHYBaHHSI.

IIpoananizyBaBIm Ta MOPIBHABIIN €(EKTUBHICT Pi3HIX
THITIB BIPAB I[0/10 3HWKEHHS BTOMH, TTOB’ 13aHO1 3 PO3CISTHUM
ckiepo3om, Y. Chen et al. [19] 3poOmii BHCHOBOK: y Tarli-
€HTIB i3 PO3CISIHMM CKJIEPO30M Haiie(h)eKTHBHILIMM METO/IOM,
110 3aCTOCOBYIOTH 3 ITi€I0 METOO, € BOMIHI BIIPaBH.

VY nocmimxenni T. Zhang et al. [78] HaBeneHO nepekoH-
JIUBI JIOKa3W TOTO, IO MAcayKHA TEparTisi MOXKE TTOJIETIINTH
BTOMY, OUTb 1 CITA3MH B MAIIEHTIB i3 PO3CISTHAM CKIICPO30M,
a pedreKkcoTeparris Bifirpae MO3UTHBHY POJIb OO ITOJIET-
ureHHs 6o:mo. ToMy MacakHy Tepartito Ta pediekcoTepario
aBTOPH PEKOMEHIYIOTh BBOKATH O€3NEYHNM, e(SKTHBHUM
JIONIATKOBUM Ta aJbTepHATUBHIM JlikyBaHHsM. Heidari Z. et
al. [39] Bu3HauwmIH, 10 Pi3HI MiIX0IH 10 Macaxy (peduekco-
Tepartist, HecreluQiuHI JTiKyBaIbHU, IIBEJCHKUI Macax)
e(EeKTUBHO MOKPAILYIOTh TaKi CHMIITOMH PO3CIsIHOTO CKJIe-
Po3y, SIK BTOMa, OiJ1b, TPUBOT'A, ICTIPECIs Ta CIIACTUIHICTb.

Ha edexTuBHIicTh peduiekcoTepanii mpu po3cisHOMY
CKJIEPO3i BKa3yrOTh TakoX i aBTopu. Tak, A. Ozdelikara
etal. [51] pexomeHyr0Th pedrexcoTepanito K eheKTUBHUH
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METO[] 3HIKEHHS BIPA3HOCTI BTOMH Ta TPHBOTH B TIALIIEHTIB
i3 poscissaM ckieposoM. Dilek Dogan H. et al. [17], Bu3Ha-
YHBIIH NO3UTHBHHUH epekT pedriekcoTeparii, BKa3yFOTh Ha
JOCTOBIpHI 3MiHH CIIACTHYHOCTI, OOJ0, CTOMITIOBAHOCTI,
Jenpecii, piBHA KOPTH30JIy, TPUBOTH Ta IOKa3HHKIB apTe-
plaJIbHOTO THCKY Y XBOPHMX Ha PO3CISIHUH CKIIEpO3 MiCIIs
pedexcorepanii.

Hvid L. G. et al. [55] mokasanu, 110 nepcoHaaiz3oBaHa
MDKAMCLIUITTIHAPHA peaditiTallisi B CTallioHapi, CIPsIMOBaHa
Ha (i3MYHY (YHKIIO B MALIEHTIB 13 PO3CISTHUM CKJIEPO30M,
CIIPHSIE ICTOTHOMY Ta KJIIHIYHO 3HAYYIIOMY HOJIMIICHHIO
Gbi3udHOT ByHKIIIT.

Sk mponenypu QizudHOI Tepariii B Mamie€HTiB i3 Helpoze-
reHepaTUBHUMH 3aXBOPIOBAHHAMH HHHI PEKOMEHIYIOTbH
TIPU3HAYATH TIIATEC, SIKHHA CIIPHSIE TOMINIICHHIO (i3HIHIX
(YHKIIIH | SMEHITIGHHIO BiTIyTTS BTOMH y XBOPHX Ha PO3Cisi-
HUi ckirepos [60,82], a TakoK TOKpaIeHHIO (PYHKITT HIDKHIX
KiHIIIBOK, (i3n4HOI hopmu Ta (hi3naHOi PYHKIIT B MAIIEHTIB
i3 xBopoooto [Tapkincona [10]. Brim, minarec moxxHa Oe3rred-
HO NPH3HAYATH NallieHTaM i3 XxBopoOoro [TapkiHcoHa TinbKH
JIETKOTO Ta CEPEAHBOTO CTYIEHSI TSHKKOCTI IIepediry.

BigomocTi 1010 eeKTUBHOCTI apomarepariii Ta peduiek-
coTeparii Mpu HeWpoAereHEPATUBHUX 3aXBOPIOBAHHAX
HaBeneHo B onpidi R. Rawal et al. [76].

BucHoBku

1. Huni ¢i3nuniii Tepamnii Ta eproreparii B Naii€eHTiB i3
HelpoereHepaTiBHIMH 3aXBOPIOBAHHAMH, SIKi TOTPeOyIOTh
MAJTIaTUBHO-XOCTIICHOT TOTTOMOTH, HAJIGXKHTB JTy’KE Ba)KITHBa
POIIb.

2. ITamiatiBHAa (pi3NdHA TEpaIIis Ta EpPrOTEPAITis B ITAIIIEHTIB
i3 Helipo/iereHepaTHBHIMHE 3aXBOPIOBAHHSAMHU Ma€ YUMAalIo
TIepeBar, IO JOIOMAraroTh MiATPHUMYBATH a00 ITOKPAIyBaTH
pi3Hi (yHKIIi opraHi3My, CHPHSIOUH TTOIMIICHHIO SIKOCTI
JKUTTS HE JIMIIE Talli€HTIB, ajie 1 WISHIB CIMEH, sKi 3MiHCHIO-
10Th 32 HUMH JIOTVISI.

[lepenexTHBY MOAIBIINX 0C/TiTKeHb TOJSTAl0Th Y TPOJOB-
JKEHHI BUBYEHHSI poJIi Ppi3n4HOI Tepartii Ta eprorepariii B na-
JIaTHBHO-XOCIICHI MEUIMHI TIPH 1HIIIMX 3aXBOPIOBAHHSIX.
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AKTyanbHicTb 3acTocyBaHHA (hi3u4HOI Tepanii Ta eprotepanii
B OHKONMOriYHMX XBOPUX Ha eTani naniaTMBHOI Ta XOoCMiCHOI AOMOMOr#U

O. M. PasHatoBcbka@*ABCDF G, M. KanuriHa@B8CP Q. C. WanbmiH®@EF, A, B. ®epopeupDBC

3anopisbkuil AepxaBHUI MeauyHUiA yHiBepcuTeT, YkpaiHa

A — KOHUenUis Ta au3aitH gocnimpxkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — octaTouHe 3aTBepmKEHHS CTaTTi

Meta poboTn — 34iiCHATX OrNsAA CydacHoi haxoBoi NiTepaTypu LLOAO aKTyanbHOCTI 3aCTOCYBaHHA (isuyHOi Tepanii Ta eproTepanii B
OHKOMOTiYHMX XBOPUX Ha eTani naniaTMBHOI Ta XOCMICHOI 4ONOMOT K.

Peaynkratn. BUBYMNM akTyanbHiCTb 3aCTOCYBaHHA MeTOZB (isnyHOI Tepanii B naniaTUBHIN i XOCMICHIN MEAMLIMHI B OHKOMOTYHNX XBOPUX.
BcraHoBunu, Wo gisnyHa Tepanis Ta eprotepanis B OHKONOMYHWX XBOPUX Ha eTani naniaTMBHOI Ta XOCMiCHOI JOMOMOrM Mae BUCOKY
€(heKTUBHICTb 3a Pi3HNMY NOKa3HMKaMK, BPELUTi CIPUSIOYM MOKPALLEHHO SIKOCTi XUTTS He NiLLE NaLieHTIB, ane i YNeHiB iXHIX poauH, sKi
3MifCHIOTbL AorNsAA. HesBaxatoum Ha Le, 3 pisHUX NPUYWH Yy BCbOMY CBITi hidnyHy Tepanito Ta eprotepanito HeOCTaTHLO BUKOPUCTOBYIOTh
Y LbOro KOHTUHIEHTY NaLieHTIB.

BucHoBku. BukopucTanHs 3acobiB cisnyHoi Tepanii Ta eproTepanii € akTyanbHUM y naniaTUBHUX OHKOMOTYHUX XBOPUX. BpaxoBytoun
BUCOKY e(heKTUBHICTb Di3NYHOI Tepanii Ta eproTepanii B NpakTULi MXAUCUMNIIIHAPHUX MiAXOAIB A0 MiKyBaHHA OHKOMOTMYHWUX XBOPWX Ha
eTani naniaTMBHOI Ta XOCMiCHOT JONOMOrM, HeOBXiAHO akTUBHILLE BNPOBaAXyBaTH ii B CCTEMY OXOPOHM 3[40POB'S.

Knrouogi crnoBa: hisnyHa Tepanis, eprotepanis, pak, naniatueHa 4onoMora, XocnicHa gonomora.
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Relevance of physical therapy and occupational therapy in oncological patients
at the stage of palliative and hospice care

O. M. Raznatovska, S. M. Kanyhina, O. S. Shalmin, A. V. Fedorets

The aim of the work is to review modern literary sources regarding the relevance of physical therapy and occupational therapy in cancer
patients at the stage of palliative and hospice care.

Results. The relevance of physical therapy and occupational therapy methods in palliative and hospice medicine for cancer patients was
studied. It has been established that physical therapy and occupational therapy for oncological patients at the stage of palliative and
hospice care has a high efficiency for various indicators, which ultimately leads to an improvement in the quality of life not only of patients
but also of their family members who supervise. But on the other hand, physical therapy and occupational therapy are not used enough
in this group of patients due to various reasons.

Conclusion. The use of physical therapy and occupational therapy are relevant for palliative oncological patients. It is necessary to introduce
it into the health care system more actively, considering the high efficiency of physical therapy and occupational therapy in the practice of
interdisciplinary treatment approaches of oncological patients at the stage of palliative and hospice care.

Key words: physical therapy, occupational therapy, cancer, palliative care, hospice care.
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[lepen OHKONOTIYHUMH TMAIMi€EHTAMH, SKi MOTPEOYIOTH
MaJIiaTHBHO-XOCITICHOI JIOTIOMOTH, TTOCTa€ 03I mpo-
OieM, IO IMOB’s3aHI 3 HAPOCTAHHSAM Ta OOTSKCHHIM
CHMIITOMIB, & OT)KE 3HAYHUM 3HUKCHHSIM SKOCTI TXHBOTO
KUTTS. HUHI iCTOTHO 3pOCIIO BU3HAHHS 3HAYCHHS Tallia-
THBHOI Ta XOCITICHOT IOTIOMOTH, IO CIIPHsI€ 301TBIICHHIO
BUKOPHUCTaHHS peabiliTalifHuX MOCIyT, MOB’s3aHUX i3
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Oensidu

Hs (ismgHOi Teparii, eproreparrii Ha eTaIli MATIaTHBHOI Ta
XOCITICHOI TOTIOMOTH B OHKOJIOTTYHHUX XBOPHX.

Meta po6otu

3aiiicHITH oD Cy9acHOi (axoBol JTepaTypH M0N0 aK-
TyaJbHOCTI 3aCTOCyBaHHs (Pi3MYHOI Teparii Ta eproreparrii
B OHKOJIOT1YHHX XBOPHUX HA €Talll MATiaTUBHOI Ta XOCIiCHOT
JIOTIOMOT .

Ha npoGnemu BUKOpHCTaHHS TOCIYT MaJiaTHBHOI (iznd-
HOI Tepartii Bka3ajiu y cBoiii myOmikamii A. L. Cheville et al.
[21]. Tak, aBTOpH HAroJOCHJIH, IO HIMPOKOMY HAJIaHHIO
TaKUX IMOCIYT MEPEIIKO/PKAe BiJICYyTHICTh €IMHOTO BHU3HA-
YeHHs nayiatuBHOI (i3n4HOI Teparmii Ta HeBiMOBIJHICTH
MDX MOTpeOaMu MAI[iEHTIB 1 BCTAHOBICHUMH MOJACISIMU
HaJ[aHHs TaKUX MOCIYT. Y IbOMY JIOCHIPKeHHI TOKa3aHo,
IO JUIs peaizalil MOTEeHLIHHOro CHHEepriaMy, iHTerparii
nocnyr (i3udHOI Teparii B ajJiaTHBHY JOIOMOTY MOTPiOHA
aKTHBI3aIlig MUKAMCIMIUTIHAPHOTO Jiasory. Tomy aBTopH 3a-
TIPOTIOHYBAJIM Take BU3HAYCHHS: TTaTiaTHBHA (Di3MYHA Tepartist
Yy XBOpHX Ha pak Ha Mi3Hil cTazii — pyHKIiOHAIBHA IOTIO-
Mora, M0 HaJa€ThCs B MAPTHEPCTBI 3 IHIIMMHE KIITHITHAMHA
JVICITUTDTIHAMHA # Y3TOIDKY€ThCS 3 IIIHHOCTSIMHA TALliEHTIB 31
CKJIaJHUMH, 9aCTO HEBHITIKOBHIMH 3aXBOPIOBAHHAMH B yMO-
Bax, 1[0 XapaKTEePU3YIOThCS IHTCHCUBHUMH, JUHAMIYHIMH
CHUMITOMaMH Ta IICUXOJIOTIYHIM CTPECOM, IJISI TOCSATHEHHS
MIOTCHIIIITHO 0OMEXEHUX 3a YacoM miieit [21].

®iznyna Teparisi B MALliEHTIB i3 pakoM, siki nepeOyBa-
I0Th Ha TaJiaTUBHOMY JIIKyBaHHI, — HEBIJl'€MHa 4acTHHA
Oe3mepepBHOT MiXAUCIUIUTIHAPHOT Homomoru [5—7,35].
diznuHa Tepartis BiAIrpae BaXXIMBY POJIb Ha PI3HUX CTAIIsAX
OHKOJIOTIYHOTO 3aXBOPIOBaHHS (IMIO3UTHBHO BIUIMBAE Ha
BTOMJIFOBAHICTb, (DI3UYHUI CTaH, HACTPIH TOIIO), & KITFOUYEM
JI0 YCIIiXy B i KOMIUIEKCHIM TOTIOMO31 € CIIBITpALs Mik
YIIeHaMH MYJIBTHANCIMIUTIHAPHOT KOMaHIH [2].

@i3uuHy peabiyiTamiro MOXKHA 3IHCHIOBAaTH MPOTATOM
YCBOTO TIepediry 3aXBOPIOBaHHS — BiJl BCTAHOBJICHHS [IiaTHO-
3y 10 TepMiHaIbHOI cTazii [23]. Bripasu —11e J1iku B OHKOJOT i
[15]. BcranoBneHo, mo (i3udHI BIIPaBH MMOKA3alld CBOIO
e(eKTUBHICTh, OE3IeKy Ta TMOCHIBHICTD U MaiaTHBHAX
OHKOJIOTTYHUX XBOpHX [46]. Hanpukmnan, aepoOHi Ta CHIIOBI
TpeHyBaHHS O3UTHUBHO BIUTMBAIOTH HA (PI3NYHUHN, ICHXOJIO-
TYHUH 1 coliaJIbHUI CTaH IMalicHTa.

[lin yac BUBYEHHs AOCBiAYy (i3MYHUX TepaIeBTiB y
MIPaKTHUIl JIIKyBaHHS pakKy LIOAO IXHBOI poii, (akTopis,
SIKi BIUIMBAIOTh HAa HaJ@HHS Ta PO3BUTOK MOCIHYT, a TAKOXK
noTped (Qi3MYHUX TepaneBTiB y NPodeciiHOMY PO3BHTKY,
L. Brennan et al. [30] BcranoBmu: i haxiBui 3a0e3ne4dyroTh
ILIHHI BTPYYaHHSI {010 BChOTO CIIEKTPa JIIKYBaHHS PaKy, ajie
Ha IIJISIXY HaJaHHS Ta PO3BUTKY ITOCIYT € MEBHI EPEIIKOAN.
JI71st HalaHHS ONTUMAJIBHUX MOCIYT (hi3MIHUMU TepareBTa-
MH BCIM IAIliEHTaM 3 paKoM IIeperyciM HeoOXiqHI iHBeCTHIIIT
Ta CyCITUThHE TIPOCYBaHHSL.

Y mpoueci nociimkenns J. Biintzel et al. [5] BctarHOoBIIH,
10 B OHKOJIOTIYHUX MAITI€HTIB (hi3MYHA aKTUBHICTH 3HH-
KyeTbest 3 71 % 110 BCTaHOBIIEHHS JiarHo3y paky 110 50 %
i gac xiMierepartii, 10 40 % — micisl IPOTHITYXJIMHHOTO
JiKyBaHHs. BuzHauwm akTopu, 110 iCTOTHO BIUTMBAIOTh HA

CXIJIBHICTB TAIli€HTa 10 (Pi3MYHNX BIPAB: CTATh, TOTIEPEIHII
CIIOPTHBHUI JIOCBIJ 1 TUII PaKy.

Ha mizmcTaBi peTpoCneKTHBHOTO JOCHTIHKEHHS TeHICHITIT
pe3ysbrariB (izuuHoOI Tepartii, 6epyuu 10 yBaru TpHBaIICTh
niepeOyBaHHS B CTaIliOHAPi Ta MOKA3HUKH (PyHKIIOHAIBHOI
HE3aJIeKHOCTI, B TIAI[IEHTIB, SIKi HAJIAIILIN 10 CTAl{lOHAPHUX
peabimiTamifHUX YCTAaHOB 3 MIarHO30M «3JIOSKICHUHA paK,
V. Gallegos-Kearin et al. [25] 3po0Omiii BUCHOBOK, IO Y
XBOPHUX BiIOYJIOCS iCTOTHE MMOKpAIIEHHS (PYHKIIIOHATEHIX
HACTIJIKIB BiJl Yacy HAIXOMKEHHS IO BUIMCKHU. [larienTu
cTany OibLI HEe3aJle)KHHUMHU y MOBCIKICHHHUX CIIpaBax,
MOTEHIIIMHO 3HU3UBIIM HABAHTAKEHHS Ha 0Ci0, K 38 HUMHU
JIOTJISIAI0Th, 1 3a0e3MednBIIN Oe3MeyHille MOBEPHEHHS B
CYCILJIBCTRO.

3a nanumu E. G. Hunter et al. [36,37], ¢i3uuna Teparris Ta
eproTepartisi BilirpatoTh BAKJIMBY POJIb B YIIPABIIiHHI CHMIITO-
MaMH B TaTIaTUBHUX OHKOJIOTTYHHMX XBOpuX. Tak, HaBeleHO
TIEPEKOHIIHBI JOKA3H, 10 (hi3MYHI BIPABH 3MEHIITYIOTH BTOMY,
TIOB’s13aHy 3 pakoM; JTiMdeieMa He MOCHITIOETHCS (I3MIHIMH
BIpaBaMH; BUKOPHUCTaHHS HOTH CIIPUSIE TOJIETICHHIO 3aHe-
TIOKOEHHS Ta JIeTpecii; eprorepanis IO3UTHBHO BIUIMBAE Ha
pe3yasTaT oci0, SKi BIKUIH ITICIIS paKy.

Zyzniewska-Banaszak E. et al. [47] Bu3Hauwnny, mo ¢izny-
HAa Teparrisi B OHKOJIOTii IPYHTY€ThCs Ha (Pi3MUHUX HABaHTa-
JKEHHSIX Y PI3HUX opMax i3 3aTyUeHHSIM OIIOPHO-PYXOBOTO
ammapary. Qi3nyHa aKTHBHICTH [TO3UTHBHO BIUIMBAE 1 Ha (i-
3WYHE, 1 ICUXOJIOTTYHE CAaMOTIOYYTTSI MAlli€HTIB.

VY nocmimxenHi L. S. Padgett et al. mokazaHo akTyanbHICTE
onaHyBaHHS (axiBIIMU-(I3MIHIMH TEpaNieBTaMH B YMOBaX
cTarfioHapa oco0IHBOro HabOpy HABHYOK 1 3HAHB 3 TIAJTiaTHB-
HOI (hi3nuHOT Teparii B MAIi€HTIB 3 AIarHO30M pPaK Ha Mi3HiX
CTamisX 1 WieHiB ixHIX cimer [26]. Takuil miaxix crpuse
HOKPAIIEHHIO SKOCTI JOMIOMOTH B YMOBAax CTal[ilOHApHOI
¢i3n4HOI Teparmii /U NaIieHTiB 13 MOMmUpeHuM pakoM. Jlo-
CIIJHAKY HATOJIOCWIM HAa ICTOTHIN CXOXOCTI OJATKOBHUX
HaIpsIMiB HaJTiaTUBHOT I0TIOMOTH Ta (i3MYHOI Tepartii.

Lee C. H. et al. [34] omiHroBanu TOTpUMAaHHS Ta 3a10BO-
JIeHICTh (I3MYHUMHU peabimiTaliifHIMI peKOMEHAALIsIMA
B MAITi€HTIB i3 MOIMIMPEHUM 3aHEAOAHUM pPaKOM Ha ITi3HIH
cTazil, IKi FOCIiTaIi30BaHi B BiIIiIEHHS aIiaTHBHOT JT0II0-
MOTH xocticy. Peabinitariiro 3aificHIOBaIHN 3a KaTeropisiMu:
¢i3nyHa Tepamis B TpEeHaXEpHOMY 3aii, (i3uyHa Tepartis
0111 NTibkKa XBOpOTo, (pi3nIHA MOAANBHICTh, MEAUKAMEHTO3-
He JIIKyBaHHS Ta 3HeOOMOBaHHs. BUsIBHIIN, 1110 MAlli€HTH 3
TPHUBAIIIINM TEPMiHOM BIDKHBAHHS TIOKa3aJIl HAMKpaIIe 10-
TpUMaHHs (i3U4HOI Tepartii B TpeHaXepHOMY 3aJii. 3po0niin
BHCHOBOK, II[O TaKIl ITAI[IEHTH, TOCITITAII30BaH] B BIIIIJIEHHS
NaJiaTUBHOI JOIIOMOT'H XOCIHICY, MOTPEOYIOTh KOMILJIEKCHOT
peabirmiTartii 3 060B’ I3KOBUM JOAABAHHIM METOIB (Di3UIHOT
Teparii.

Raj V. S. et al. [27] Bu3Hauwmy, mo QizuyHa Teparris B
NaTiaTUBHINA JOMOMO31 OHKOJIOTIYHUX MAI[IEHTIB CIPHUSE
TIOJIIIIICHHIO CUMIOTOMIB (TIOB’SI3aHUX 13 pakoM) Ta 1mo0id-
HUX e(eKTiB (IOB’sI3aHUX 13 JIIKYBaHHSM), MiJBUIICHHIO
TTOKa3HUKIB SKOCTI >KUTTS TAI[i€HTIB, 3HIKEHHIO HABaHTa-
JKEHHS Ha 0CI0, SIK1 31HCHIOIOTH TOIISI, @ TAKO)K IIOCHJICHHIO
LIHHOCTI IOy, OPIEHTOBAHOI'O Ha TallieHTa. Pe3ynsrari
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nocmimkerns J. K. Silver et al. [6] cBiguars, mo ¢izndana
Tepartisi B Mali€HTIB 3 OHKOJOTIYHUMHU 3aXBOPIOBaHHSIMH,
sIKi TIepeOyBaroTh Ha TaJIiaTHBHOMY JIiIKyBaHHI, CIIPHSE TTiJ-
BUILIEHHIO €(DeKTUBHOCTI OXOPOHHM 3I0pPOB’sI Ta MiHIMi3aLlil
BUTPAT 3aBIISKH TAKAM (DAKTOPaM, SIK CKOPOUCHHS TPUBAIOCTI
nepeOyBaHHS B CTAIliOHAPI Ta 3MCHIICHHSI KITLKOCTI HEIle-
pendadueHUX OBTOPHUX TOCIIITANI3AIIH.

Metoau izuuHoi Teparii B mporpamax majiiaTHBHOI J0-
TIOMOTH OHKOJIOTIYHMM XBOPHM TTO3WTHBHO BIUIMBAIOTH Ha
CHMITOMHM TNAI€HTIB, Qi3nuHe (QYHKIIIOHYBaHHS, M’S30BY
CHITY, eMOIIiifHe Oaromoryyds, IICUXOJIOTi9HI CHMIITOMH,
(YHKLIOHAJIBHI MOXJIMBOCTI, SIKICTh JKUTTS, CMEPTHICTD 1
3axBOprOBaHicTh [16]. Wittry S. A. et al. [45] mokazamm, mo
B OHKOJIOTTYHUX MaTIaTHBHMX TAI[IEHTIB 3aX0mu (i3HUHOT
Tepartii CIpUSIOTH 3MEHIIIEHHIO BTOMITIOBAHOCTI, IIOKPAIIICH-
HIO HACTPOXO, MiABHUIIICHHIO (PyHKI[IOHAIBHOT HE3aJICKHOCTI,
3HIDKCHHIO 3alyX!1 Ta OOJII0.

[TamienTn 3 iHKYpaOeIbHIMH OHKOJIOTTYHHMH 3aXBOPIO-
BaHHSIMM Ha €Tarl NajiaTHBHOI Ta XOCIICHOI JIOTTOMOTH
3a3BUYal CTPKIAIOTh BiJl HECTIPUATIINBIX CUMITTOMIB, SIK-OT
CTOMJIFOBaHICTB, 33]TyXa, OUTb, HECTaua EHeprii, CITa0KICTh 1
BTpara anetury [4]. Di3muna Tepartis, He TOTpeOyI0dH 3aCTO-
CYBaHHS JTIKAPCHKUX 3aC001B, €(h)eKTHBHA JTA IX MOJICTIICHHS
Ta MiABUINEHHS SKOCTI YKUTTS 1 MAIl€HTIB, 1 WIECHIB CIMEH,
SIK1 3IMCHIOFOTH 32 HUMU orisiy [21].

V¥ nochimxenHi A. Pyszora et al. [31] omiHtoBanm miro
niporpamu GiznuHoi Tepariii Ha OKa3HUKU BTOMH Y XBOPHUX 13
TIOIIMPEHUM PAKOM, SIKi OTPHIMYBAJIH ITaJIiaTHBHY {OTIOMOTY.
[porpama nependauana 30-xBUIMHHMI ceaHc (i3UUHOT Te-
partii (akTHBHI BripaBw, MiodaciiaabHa perakcais, MeTOIH
MPONPIOENTHBHOT HEPBOBO-M’5130B01 pacuuiTarlii) Tpuyi Ha
TYDK/ICHD ITPOTSTOM 2 THKHIB. ABTOPH BU3HAYMIIU TIO3UTHB-
HUI BILUTUB Li€T TpOrpaMu Ha AOCIIHKYBaHi MOKa3HUKH, 10
CTIOCTEpirajy 3a HOKPAIIEHHSM 3arajIbHOT0 CAaMOTIOUYTTS I1a-
LIIEHTIB Ta 3MEHILICHHSIM IHTEHCHBHOCTI CYITy THIX CHMITTOMIB
(6orr0, COHIIMBOCTI, BIICYTHOCTI aneTuTy, fenpecii). Lle gano
TTiICTaBH U1 pEKOMEHIalli1 3acToCcyBaHHs (i3MIHOI Tepartii B
TaIiaTHBHUX XBOPHX 13 HOIIMPEHNM PAKOM SIK €(h)eKTUBHOTO
JOTIOMIDKHOTO METOMY JIIKYBaHHSI.

Gomez I. et al. [9] moka3anu, mo A Oe3MeYHOro BH-
KOpHCTaHHs OLTBIIOCTI (i310TepaneBTHIHMX MPOIEAYP B
OHKOJIOTIYHHX XBOPHX HEOOXIJIHO BUKJIFOYUTH MOXIIHBICTD
peunanBY MyXJIMHHU Ta MeTacTa3dyBaHHs, ane S. Cho et al.
[42] BusBHIM BHUCOKY e(eKTHUBHICTH (hizn4HOI Teparii B
TIAITIE€HTIB i3 METACTaTHIHNM PAKOM IIEHTPAIEHOI HEPBOBOI
CHCTEMH Ta KICTOK.

O11iHIOBaHHS BIUTHBY 3-MiCSIHOI KOMOIHOBaHOI IIPOTpaMu
Xap4yBaHHs Ta (pi3NYHMX BIIPaB Ha NMAJIIaTHBHUX XBOPUX HA
paK i3 MeTacTaTHIHUMH a00 MICIIEBO MOMINPESHUMH ITyXJTH-
HaMH [TYHKOBO-KHIIIKOBOTO TPaKTy Ta JIETeHb 3IiHCHUIIH
A. Uster et al. [12]. ABTOpHM BCTaHOBIIIH, IO TaKa KOMOiHO-
BaHa MpOrpaMa Ma€ XOPOILY MPUXWIBHICTb, CIPHSE a/leK-
BaTHOMY CIIO)KMBAHHIO OLTIKa Ta MOKPAIICHHIO 3arajbHOTO
CaMOITIOYYTTsI MAaIli€HTa.

[MamienTH 3 pakoM TOJIOBHU Ta IIHi, SKAM ITICIIS JUCEKITT
v TPU3HAYKITA BIIPaBHU (i3UUHOI Tepartii, TOKa3ajal BUCOKY
MOTHBALIIIO JI0 IOBIOCTPOKOBOT a1l THBHOT 3MiHH ITOBEIIIHKI

Ta MOKPALIEHHS SKOCTI KUTTS MOPIBHSHO 3 TAKUMHU CaMUM
XBOPHMH, SKUM NOCITyTH (hi3yHOi Tepartii He HaaBam [28].

V nmocmimkenni M. K. Huber et al. [20] moka3ano 3acrto-
CyBaHHs (hi3MYHOI Teparii y XBOPOro Ha KOJOPEKTAIbHUH
pak (TpeTs MpuYMHA CMepTi Bix paxy, y 40—-50 % Bumazkis
CIIPUYMHSIE BAHUKHEHHs1 MeTacTa3iB). Di3iyHa Tepartist 1010~
MOIVIa TAIlIEHTOBI 3 HEBIJTIKOBHIM JiarHO30M i ITPAMYBAaTH
PYXJIMBICTB, BiH MIT' CHJIITH y BEPTHKAILHOMY ITOJIOKEHHI,
[I0 3HAYHO MOKPAIIMIIO SKICTh JKHTTA 32 TaKOTO HECIpH-
STIIUBOTO IPOTHO3Y. ABTOPH aKIEHTYBaJH, IO IOCIYTH
(hizuaHOI Tepartii 9acTo He OepyTh 10 YBarH, IX HEIOCTATHBO
BHKOPHCTOBYFOTb JIJIsl TAJIIaTUBHHX 1HKYpaOEIbHUX IMAI[iEHTIB
13 HEBUITIKOBHUMY CTaHAMH, HE3BYKAFOUH Ha YUMAITO (DAKTIB,
110 MiTBEPUKYIOTh i1 epeBar.

VY GaraTonieHTpoBOMY OOCepBaIliifHOMY JOCIIKEHH]
J. Tsuchihashi et al. [10] BuB4au BB (hi3udHOI Teparii Ha
TIAIEHTIB 13 TEMATOLCITIONIIPHOIO KAPIHOMOIO. 3-TIOMIXK Me-
ToAiB (hi3UUHOI Teparii BUKOPHUCTOBYBAIN aepOOHi Ta CHIIOBI
Brpasu (20—40 XBWIMH Ha IEHb Y CEpeHbOMY IPOTSTOM 4
IHiB). BusiBrM, 1110 B ITMX MamieHTIiB (i3W4HI BIPABH CIIPH-
SIFOTh 3HIYKEHHIO CITAa0KOCTI, SIKa MOB’A3aHa 3 BUKUBAHHSIM.

Ha edexruBHOCTI MeToniB (i3mgHOi Teparii B MamieHTOK
i3 paKoM MOJIOYHOT 3aJ103H HAroJIOIIEHO B poOoTax Oararbox
nocrimankiB [8,17,18,44]. Tax, S. Eyigor etal. [17] mocmimky-
BaJIM BIUTMB (Di3NYHMX BIPAB HA MAIlIEHTOK i3 1IarHO30M paK
MOJIOYHOI 3aJI031. ABTOPY BCTAaHOBIUIH: (Di3UYHI BIIPABH, 10
BKJIIOYAIOTh aepOOHi Ta CHIIOBI TPEHYBaHHsI, ITiCJIsI BCTAHOB-
JIGHHS J[IarHO3y paK MOJIOYHOI 3aJI03U MOKPAILYIOTh SIKICTh
JKHUTTS Ta €MOIIiiiHe OIarononyyqdsi, 3HIKYIOTh BTOMIIIOBA-
HICTb, MIABHUIIYIOTH (i3udHe (QYHKIIOHYBAaHHS Ta M S30BY
cuiy. Furmaniak A. C. et al. [ 18] nokazainmu, 1o isuduna tepa-
IS T 9ac a1’ FOBAaHTHOTO JIKyBaHHS PaKy MOJIOUHOI 3aJI031
NPHU3BOIKUTH HE TUTBKK J0 3MEHILICHHS] BTOMJIFOBAHOCTI, ane i
niokpatye ¢iziany Gopmy. ABTOpH BU3HAUMIIH, 110 aepOOH1
BIPaBH Ta BIPaBH 3 OOTSDKEHHSIM JOMOMAraroTh yCyBaTu /
3MEHIIIYBaTH MOOiIYHI e(eKTH, OB’ s3aHi 3 aJi FOBAHTHOIO
tepariero. Volaklis K. A. et al. [44] cTBepIKyIOTb, 110 TaIli-
€HTOK, SIKI BI)KHJIM ITICIIS1 PAaKy MOJIOYHOT 3aJI103H, CITif] 320X0-
YyBaTH [0 y4acTi B porpamax (izndHoi peabimiTartii, mod
OTPHMATH YMCIIeHHI (pi310JI0TIUHI Ta ICHXOJIOTIUHI IIepeBary,
AK-OT 3HIKEHHSI BTOMJIFOBAHOCTI, ITOJIMIIEHHS (pi3nIHOTO
¢dyHKIIOHYBaHHS Ta siKOCTi XKUTTS. Sk 1 Furmaniak A. C. et
al. [18], aBTOpH aKIIEHTYIOTH Ha BUCOKil €()eKTHBHOCTI caMme
CHJIOBUX Ta aepOOHHX BIIPaB Y TAKUX XBOPHUX.

Kaple N. et al. [8] orcan kJTiHIYHII BUTIAIOK MAII€EHTKH
3 METaIyIaCTUYHMM PAaKOM MOJIOYHOI 3aJ1031 Ta eKCYJaTHB-
HHUM IUIEBPUTOM, SKii NPU3HAYMIN 3aCTOCYBaHHS METOJNIB
aereneBoi peabimiTauii Ta 3HeOOMI0OBaNBHOT (izuyHOT
Teparii. ABTOpY MOKa3aJlH, IO 3aBISKH 3aCTOCYBAHHIO Ta
JOTPHMAaHHIO TaKOTO MiaAXoay (i3ndHOI Tepartii B maljieHTKA
TTiABHIIIIACS SKICTB KUTTS BHACTIJOK TOKPAIICHHS (Di3n4-
HOT'O Ta MCUXIYHOTO 30POB’sI.

Tsuji T. [41] noBiB, 110 B MAIi€HTIB MOXHJIOTO BiKYy 3 OH-
KOJIOTIYHUMH 3aXBOPIOBaHHsAMH (hi3U4YHa Teparisi Bixirpae
B)XJIMBY POJIb LION0 3al00iraHHs yCKIaIHEHHAM, (DyHK-
LIOHAILHOTO BiIHOBJICHHS Ta MIATPUMAHHS / MOKPAICHHS
¢i3nunnx ¢ynkuiit. Pergolotti M. et al. [24] noka3anu, 1o B
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TaKUX XBOPHUX (hi3MdHA Teparis Ta eproTepartisi TO3UTHBHO
BIUTMBAIOTh Ha OYIKyBaHy aKTUBHICTh T2 CAMOE(EKTHBHICTb.
3a manmmu Mishra S. 1. et al. [14], diznuni BpaBu B marti-
€HTIB 13 OHKOJIOTTYHUMH 3aXBOPIOBAHHSIMU, SIKI OTPUMYIOTh
aKTHBHE JIIKYBaHHS, ITOJIETIIYIOTh HECTIPUATIINBI HACII/IKH,
TIOB’13aHi 3 3aXBOPIOBAHHSM, JIIKYBaHHSIM, & OTKE HHKYOFO
SIKICTIO JKUTTSl. ABTOPH BCTAHOBHIIH, L0 TO3UTHBHI eheKTH
BTpY4aHsb i3 (Pi3MUHUMH BIIpaBaMK OUTbII BHpaXKeHi B pasi
3aCTOCYBaHHS IIPOrpaM CepeIHbOi a00 BUCOKOT iHTEHCHBHOC-
Ti MOPIBHSHO 3 MPOrpaMaMH BIIPAB JIETKOi IHTEHCHBHOCTI.

BuBuaroun yacToTy Ta xapakrep (i3H4HOI Teparnii B HeBH-
JIKOBHHX XBOPUX Ha PaK, siKi 1Iepe0yBatoTh Ha NaJliaTHBHOMY
nikyBarHi, W. Jensen et al. [29] BcTaHOBIIH, 1110 HAWYACTIIIIE
npu3Hadany (Gi3uuHi BOpaBH, pelakcalliiiHy Tepariio Ta
JMXanbHe TpeHyBaHHsA. (Di3uuHi BIIpaBH BIpOTiIHO YacTi-
e BUKOHYBAJM TMAIli€EHTH TOXMJIOTO BIiKY, a pellaKkcallito
3aCTOCOBYBaJIM B MoJIofIIMX oci0. [luxanpHe TpeHyBaHHS
HalyacTime 3IiiCHIOBAJIM P PaKy TOJOBH Ta IIHi, JIETEHI.

OCKUTBKH 1715 TTALIEHTIB XOCIIICIB 3 OHKOJIOTTYHIMH 3aXBO-
PIOBaHHSIMH TIAAIHHS € 0CcOONMBOIO Tpodiemoro, S. L. Ko-
walski et al. [22] mociguim eexkTuBHICTb (hi3UuHOI Tepartii
came B IIbOMY acCHeKTi. ABTOpH BCTAaHOBIUIH, IO (hi3ndHA
Tepanis Ta QizuyHi BupaBu e()EKTHBHI LIOA0 3HMKCHHS
KUTBKOCTI TTAiHb Y JIEOJCH MTOXIIIOTO BIiKY.

Morales J. S. et al. [13] moka3au, 110 B TUTS9iil OHKOJIOTIT
(i3IYHI BIPaBH CIIPUSIOTH ITOCTA0IEHHIO TOOIYHIX €(DEKTiB,
TIOB’SI3aHMX 13 Iy XJIMHOIO, JIIKYBaHHSIM. ABTOPH aKIIEHTYBaJIH
Ha Oe3meli Ta MOTeHiHHIi KOPHUCTI PeryIspHUX (i3UIHIX
BIIpaB y KOHTUHYYMI JUTSYOTO PaKy, HaBiTh Mij 4ac Hai-
arpecuBHImMUX ¢a3 mikyBaHHs. JloBeneHo, mo (i3udHi
BIIPABH U JIITEH, sIKi XBOPI Ha paK, 1 THX, XTO BUKHB, MAIOTh
MTO3UTHBHUH BIUIUB Ha IMyHHY crcTeMy [3].

OuinuBIM posb (izndHOI Tepamii Ta eprorepariii B pea-
Olmitanii xiTel 1 miuITKIB 3 ocTeocapkomoro, M. Punzalan
et al. [32] 3poOmIM BUCHOBOK, 110 TaKHH MiAXiJ Ja€ marti-
€HTaM 3MOTY JJOCSIT'TH CBOTO HaHBHIIOTO (DYHKIIOHAJILHOTO
CTaTycCy, a OT)Ke TIOBEpHYTHCS JI0 CBOET POJIi B CYCHIIBCTBI,
HACOJIOKYBATUCS T IHICTIO Ta ITOKPAIICHOO SIKICTIO KUTTSI.
Garcia M. B. et al. [19] Taxox BusBuIy, 1m0 (i3ndHi BIIPaBU
1 aKTUBHICT TO3UTUBHO BIUTMBAIOTH Ha MAIli€HTIB 13 0CTEO-
CapKOMOIO IIJISIXOM HOMMIIeHHs (QYHKIIi, oM’ IKIIEHHS
IHBAJIITHOCTI, MiATPUMAHHS HE3aJICKHOCTI Ta SIKOCTI JKUTTS.

Koya S. et al. [11] nocmigunm BIuiB (i3UYHUX BIIPaB y
CTalioOHapi Ha M’S30By Macy Ta (pakTOpH, IO TOB’s3aHi 3
M’ SI30BOIO TirepTpoQi€to, B MAIIEHTIB i3 TENATONETONSPHOIO
KapLMHOMOIO, SIKUM 3[1HCHIIIN TPAHCKAaTETEPHY apTepiab-
Hy XimieemOomizamiro. Beranouim, mo ¢i3ugHi BopaBu
He JIMIIe 30UIBIININ M SI30By Macy B LIUX ITalli€HTIB, ane i
JIOTIOMOTITH 3aM00ITrTH PO3BUTKY CapKOIICHII.

3a pesynbraramu gociipkerHs S. M. Yeo et al. [38], dizuu-
Hi BIIPaBH B MAI[i€HTIB i3 TENATOICITIONAPHOIO KAPIITHOMOIO
B JIOMAIIIHIX YMOBaX — HaWBayKJIMBIIINI METO 3HIKCHHS
PE3UCTEHTHOCTI JI0 IHCYIIIHY Ha Ti MOKpaIleHHs (Hi3unIHOT
(dhopMH Ta MiABUIICHHS SKOCTI KHUTTSL.

Mertonamu ¢i3ndHOI Tepartii, 1110 HalYacTiIIe BUKOPUCTO-
BYIOTb yZIOMa, B OHKOJIOTIYHHX XBOPHUX, K1 epeOyBaroTh Ha
TIaJTiaTHBHOMY JIIKYBaHHI, € BIIPABH Ta ITOpaJiv / HaB4aHHs [1].

McNeely M. L. et al. [39] BcTaHOBIIH: MIXKIUCIUILTIHAPHA
rpyma peabimiTaniifHOi JOIOMOTH, BKIIIOYAOYH (Qi3UIHY
Teparrito, JUIS MAIIEHTIB, SKI BIKWIHA TICIs PaKy, HE Tilb-
KM Bilirpae BaXJIMBY POJib y JIKyBaHHI (pyHKI[IOHAIBHUX
oOMexeHb 1 PO LIAKTHUIN 1HBANIIHOCTI, aJie ¥ JomoMarae
TaLiEHTOBI EPETH J10 Tporpam (Hi3NYHMX BIPAB 32 MiCLIEM
HpOXHUBaHHSA (BIOMA).

Hinz A. et al. [33] mopiBHIU BiOMOCTi IIOAO SKOCTI
JKUTTSI OHKOJIOTIYHUX XBOPHX y PI3HUX KITIHIYHUX YMOBax
(cramioHapanx, amMOynaTopHUX i peadimiTaniitanx). Bera-
HOBWUIH, IO TIPO HAMOLITBIIE TOTIPIICHHAS IKOCTI KUTTS T10-
BiJIJOMJISUTH CTaIliOHAPHI MAIIEHTH, MEHIIIE — peabiTiTariiHi
1t aMOyIaToOpHi MarieHTH.
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