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OpwriHanbHi gocnimxeHHs = Original research

Synthesis, structure and properties of some 5-R-4-phenyl-1,2,4-
triazole-3-thiol derivatives

A. S. Hotsulia*

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

Pyrrole, 1,2,4-triazole and indole derivatives belong to the group of aza-heterocyclic compounds, which have been associated with
significant advances in the development of new drugs. Combining these heterocycles in one molecule increases the likelihood of detecting
among these compounds substances with a certain kind of biological activity.

The aim of the work was to optimize the conditions of synthesis and study the properties of S-alkylderivatives of 5-R-4-phenyl-1,2,4-
triazole-3-thiol containing pyrrole and indolpropane fragments in their structure.

Materials and methods. Pyrrole and indole-3-butanoic acid were used as key starting reagents. 4-Phenyl-5-(pyrrol-2-yl)-1,2,4-triazole-3-
thiol was obtained by acylation, hydrazinolysis, nucleophilic addition of phenylisothiocyanate followed by intramolecular heterocyclization.
For the synthesis of 5-(3-(indol-3-yl)propyl)-4-phenyl-1,2,4-triazole-3-thiol, the reaction of the interaction of the potassium salt of indole-
3-butanoic acid with bromethane was carried out to obtain the appropriate ester. Subsequent stages of chemical conversion included
hydrazinolysis reactions, the addition of phenylisothiocyanate, and alkaline cyclization. The structure of the obtained compounds was
confirmed by data of elemental analysis, '"H NMR spectroscopy and IR-spectrophotometry. The individuality of substances was established
by using high performance liquid chromatography with diode-array and mass spectrometric detection.

Results. S-alkylderivatives of 5-(3-(indol-3-yl)propyl)-4-phenyl-1,2 4-triazole-3-thiol and 4-phenyl-5-(pyrrol-2-yl)-1,2,4-triazole-3-thiol has
been synthesized and their structure was established and studied physical properties. The synthesized compounds have been subjected
to the in silico molecular docking study against the kinases of anaplastic lymphoma by using the 2XP2 ligand, lanosterol 14-a-demethylase
by using the 3LD6 ligand, cyclooxygenase-2 by using the ligand which were downloaded from the protein data bank (PDB).

Conclusions. Molecular docking has shown the ability of the synthesized compounds to influence the kinase activity of anaplastic lymphoma,
cyclooxygenase-2 and lanosterol-14-a-demethylase.

CuHTe3, OynoBa Ta BNacTUBOCTI AeAKUX noxigHux 5-R-4-cpenin-1,2,4-tpiazon-3-tiony
A. C. Touyns

MoxigHi nipony, 1,2,4-Tpiasony Ta iHOONY HanexaTb 4O rpynu as3areTepouMKNiYHKUX CMOMYK, 3 BUKOPUCTaHHAM SIKUX MOB'A3aHi 3HauyLLi
ycnixu y cpepi CTBOPEHHS HOBUX NikapChbkux 3acobiB. MoeaHAHHS LIMX TeTePOLMKNIB B O4HIN MOMNeKyni Aae 3MOry MiABULLMTYA MMOBIPHICTb
BUSIBNEHHS cepef Bif3Ha4YeHUX CNomnyK PEeYOBMH i3 MEBHUM BUAOM GioNorivyHOT aKTUBHOCTI.

Meta po6oTn — oNnTMMI3aLia YMOB CMHTE3Y Ta OOCHIIKEHHS BNacTMBOCTEN S-ankinnoxigHux 5-R-4-ceHin-1,2,4-Tpiason-3-Tiony, siki
MICTSATb Y CBOIll CTPYKTYPI MipOrbHUIA Ta iHAONNPONaHOBUI parMeHTH.

MaTtepianu Ta MmeToau. AK KMOYOBI BUXiOHI peareHTV BUKOpUCTanu nipon ta iHgosn-3-6ytaHoBy kucnoty. 3a 4ONOMOroK peakLii auu-
NOBAHHS, rifpasnHoniay, HyKNeoinbHOro NPUEAHaHHA eHini3oTioLiaHaTy 3 HACTYMHO BHYTPILIHBLOMOMNEKYNAPHO reTepoLuKnisaLlieo
ofepxanu 4-gpeHin-5-(nipon-2-in)-1,2,4-tpiason-3-tion. Ans cuntesy 5-(3-(iHgon-3-in)nponin)-4-cenin-1,2,4-tpiaszon-3-tiony nonepeaHs0
NPOBENM peakLiito B3aemopii kanieBoi coni iHaon-3-0yTaHoBOI KMCnoTy 3 GpoMeTaHoM, LU0 farno 3mMory OfaepXaTtu BignosigHui ectep. Ha-
CTYNHi CTagii XiMiYHOro NepeTBOPEHHS BKNKOYanu peakLii rigpasunHoniay, npueaHaHHs deninisoTiouiaHaty Ta nyxHoi uyknisavii. CTpyktypa
OTPVMMaHMUX CMONyK NiATBEPAKEHA AaHUMU eneMeHTHoro aHanisy, 'H AMP-cnekTpockonii Ta I4-cnektpodoTomeTpii. IHaMBIgyanbHicTb
PEYOBUH BCTAHOBMEHA 3a LOMOMOrOK BUCOKOEEKTUBHOI PiAUHHOI XpomMaTorpadii 3 4io4HO-MaTpUYHOK Ta Mac-CneKTPOMETPUYHOK
[eTeKuiero.

Pesyniratu. CuHteayBanu S-ankinnoxigHi 5-(3-(iHgon-3-in)nponin)-4-cpeHin-1,2,4-tpiason-3-tiony Ta 4-ceHin-5-(nipon-2-in)-1,2,4-tpia-
3051-3-Tiony, AOBENM ixHI0 Oy0BY Ta AOCHiannmM isnyHi BnactneocTi. CUHTE30BaHi CMONyKM NiaAaHi AOKIHI'OBUM JOCNIMKEHHSAM in Silico
[NS BU3HAYEHHS MOXIIMBOTO BNAMBY Ha KiHa3y aHannacTu4Hoi nimgomu 3 BUKOpUCTaHHAM niraHay 2XP2, naHoctepon 14-a-gemetunasy
3 BUKOpUCTaHHAM niraHay 3LD6, umknookcureHasy-2 3 BukopuctanHam nirangy 4Z0L, siki onepxaHi 3 banky aanwx binkis (PDB).

ARTICLE UDC: 547.748.3'792'367.057.022.03
INFO DOI: 10.14739/2409-2932.2019.3.184166
Current issues in pharmacy and medicine: science and practice 2019; 12 (3), 238-244

Key words: pyrrole, 1,2,4-triazole, indole, physical-chemical properties, molecular docking.
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Synthesis, structure and properties of some 5-R-4-phenyl-1,2,4-triazole-3-thiol derivatives

BucHoBku. MonekynsapHuin AOKIHI NOKa3aB 34aTHICTb CUHTE30BaHUX CMOMYK BMNMBATU Ha aKTMBHICTb KiHA3W aHannacTu4Hoi NniMpomm,
naHoctepon 14-a-aemeTunasu Ta LMKII0OKCUreHasu-2.

Kniovogi cnosa: 1,2,4-tpiazon, nipon, iAo, (isnKo-XiMiuHi BMACTUBOCTI, MOMEKYNAPHUA JOKIHT'.
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CuHTe3, CTpOeHNe U CBOMCTBA HEKOTOPbIX NPOU3BOAHLIX 5-R-4-thennn-1,2,4-tpuason-3-tuona
A. C. Touyns

I'Ipomasquble nuppona, 1,2,4-TpV|a30na M MHOoNa OTHOCATCA K rpynne a3areTepoLNKINYHbIX COEAMHEHWN, C NCMONb30BaHNEM KOTOPbIX
CBA3aHbl 3HA4YUTENbHbLIE YyCNexu B 06rnacTu co3gaHnst HOBbIX NeKapCTBEeHHbIX CPeACTB. CouetaHne gaHHbIX reTepoLuKrioB B OfHOM
Mornekyne no3BonAeT NoBbICUTb BEPOATHOCTb YCTAaHOBNEHUA Cpeaun yKa3aHHbIX COEMNHEHWI BELLECTB C onpeaeneHHbIM BUAOM 6uono-
TMYECKOW aKTUBHOCTM.

Llens paboTkl — oNTUMM3aLmMs YCNOBUIM CUHTE3a U UCCREea0BaHNs CBOMCTB S-ankunnpoun3soaHbix 5-R-4-peHun-1,2,4-tpuason-3-tuona,
cofepxallmx B CBOeW CTPYKTYpPE NUPPOIbHbIA M MHAONMPONAHOBLIN (hparMeHTbI.

Matepuansi n Mmetoabl. B ka4ecTBe KIHOYEBbIX MICXOAHBIX PEAreHTOB UCMOMb30BaHbI NMPPOI U MHAoM-3-6yTaHoBast kucnota. C nomMoLLblo
peakumnii aunnmnpoBaHusl, MAPa3MHOIM3a, HyKNeogUbHOTO NPUCOeaMHEHNS (hEHM30TUOLMAHATa C NOCTeayoLWEeNR BHYTPUMONEKY-
NSAPHOW reTepoumknusauyen nonyyeH 4-peHun-5-(nmppon-2-un)-1,2,4-tpmason-3-tvon. Ans cuHtesa 5-(3-(mHgon-3-wn)nponun)-4-te-
Hun-1,2,4-Tpnason-3-Tvona npeaBapuTenbHO NPOBeAeHA Peakuyst B3anMOAENCTBUS KarMeBON CONM MHAOM-3-6yTaHOBOM KMCMOThI C
GpPOM3aTaHOM, YTO MO3BONUIIO NOMYYNTb COOTBETCTBYHOLWMIA 3chup. CneaytoLye cTagmm XMMUYECKOro MpeBpaLLeHNs BKITYany peakumum
rMapasuHonu3a, NnpucoeamHeHne heHMNM3oTMoLmMaHarta 1 WenovHomn umknudauun. CTpykTypa nonyyYeHHbIX COEANHEHNI MOATBEpXKae-
Ha AaHHbIMK aneMeHTHoro aHanmaa, 'H AMP-cnektpockonum n VIK-cnetpodoTomeTpun. MHOMBMAYanbHOCTL BELLECTB YCTAHOBNEHA C
MOMOLLbH0 BbICOKOA((EKTUBHOW XKNAKOCTHOWM XpoMaTtorpadun ¢ ANOAHO-MaTPUYHOM 1 MacC-CNEKTPOMETPUYECKON AETEKLMEN.

Pesyniratil. CUHTE3UPOBaHHBI S-ankunnpouasoaHble 5-(3-(nHpon-3-un)nponun)-4-cenun-1,2,4-tpuason-3-trona v 4-cpeHun-5-(nup-
pon-2-un)-1,2,4-Tpnason-3-Tnona, fOKa3aHO UX CTPOEHME W UCCNEeaoBaHbl usnveckne ceorictea. CUHTE3NPOBaHHbLIE COEAUHEHUS
NOABEPrHYThl AOKUHIOBLIM UCCReaoBaHusaM in silico ans onpegeneHnst BO3MOXHOTO BIUSIHWASL Ha KMHA3y aHannacTU4eckon MMMOMbI C
ucnonb3oBaHeM nuranda 2XP2, naHoctepon 14-a-aemeTunassl ¢ ucnonb3osaHvem nuradga 3LD6, LJOM-2 ¢ ncnonb3osaHuem nuraHga
4Z0L, xoTopble nony4yeHbl 13 baHka aaHHbIX 6enkos (PDB).

BbiBoapbl. MOﬂeKyﬂﬂprlﬂ JOKVHI NPOAEMOHCTPUPOBaN BO3MOXHOCTb CUMHTE3MPOBAHHbLIX COEAMHEHWNIN BAUSATb HA aKTUBHOCTL KMHA3bI

aHanactTnyeckon NMMQOoMbI, aHOCTepon 14-0-geMeTnnasbl 1 LMKIOOKCUreHa3bl-2.

Kntouessle cnosa: nuppon, 1,2,4-tTpuason, UHAOM, PUSNKO-XMMUYECKME CBONCTBA, MOMEKYNAPHbIA JOKUHT.
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Research in the field of indole compounds has been and
remains relevant in the chemistry of heterocycles [1-3]. The
reason for this interest is the participation of indole derivatives
in the metabolic processes of living systems as biologically
active compounds [6]. Derivatives of 1,2,4-triazole and pyr-
role, which are structural fragments of a number of known
drugs, are of no less interest [4,5]. A variety of chemical
modification methods that can be used with respect to these
heterocyclic systems, high biological potential with low toxic-
ity give these objects of research all the signs of relevance and
practical significance. During the last few years derivatives of
indole have attracted much attention because of their special
biological activity in medicine and agriculture.

Aim

The aim of our work was to search for promising compounds
from the point of biological activity in a series of derivatives
that combine heterocyclic fragments of pyrrole, 1,2,4-triazole,
and indole.

Materials and methods

The study of physical-chemical properties of the obtained
compounds was carried out using methods listed in the State
Pharmacopoeia of Ukraine. Melting points were determined

in open capillary tubes in a “Stanford Research Systems
Melting Point Apparatus 100” (SRS, USA). The elemental
analysis (C, H, N) were performed using the “Elementar vario
EL cube” analyzer (Elementar Analysensysteme, Germany).
IR spectra (4000 — 400 cm™) were taken off the module
ALPHA-T of Bruker ALPHA FT-IR spectrometer (Bruker
optics, Germany). 'H NMR spectra (400 MHz) were recorded
at “Varian-Mercury 400” spectrometer with SiMe, as internal
standard in DMSO-d, solution. Chromatography-mass spec-
tral studies were conducted on the instrument “Agilent 1260
Infinity HPLC” equipped with a mass spectrometer “Agilent
6120” (method of ionization — electrospray (ESI)).

Chemistry

Sodium 4-(indol-3-yl)butanoate. To a mixture of 0.01 mol
of 4-(indol-3-yl)butyric acid and 0.01 mol of sodium bicar-
bonate was added 15 ml of water. This mixture was boiled
for 7 hours and evaporated.

Ethyl 4-(indol-3-yl)butanoate. A mixture of 0.01 mol of
sodium 4-(indol-3-yl)butanoate was dissolved in 15.0 ml of
DMSO at 80 °C and the equivalent of ethyl bromide was
added. It was heated at 80 °C for 12 hours. Cooled down.
The resulting solution was slowly poured into 60 ml of water.
Orange oil was immediately formed and crystallized into orange
crystals. This compound had a characteristic unpleasant odor.
The crystalline precipitate formed was filtered off and dried.
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4-(Indol-3-yl)butanhydrazide. To a solution of 0.01 mol of
ethyl 4-(indol-3-yl)butanoate in 20 ml of ethanol was added
0.022 mol of hydrazine monohydrate. It was heated to boiling
for 6 hours. The resulting solution was slowly poured into
60 ml of water. Yellow crystals were formed immediately.
The crystalline precipitate formed was filtered off and dried.

2-(4-(Indol-3-yl)butanoyl)-N-phenylhydrazinocarboth-
ioamide. 4-(Indol-3-yl)-butanhydrazide was dissolved in
a minimal amount of propan-2-ol and the equivalent of
phenylisothiocyanate was added. It was heated for 6 hours.
It was evaporated to form light yellow oil which gradually
crystallized.

5-(3-(Indol-3-yl)propyl)-4-phenyl-1,2,4-triazole-3-thiol. To
0.01 mol of synthesized 2-(4-(indol-3-yl)butanoyl)-N-phenyl-
hydrazinocarbothioamide was added 0.011 mol of NaOH as
a 7% solution, heated to dissolution and 1 hour afterwards.
Then 10 ml of water was added and neutralized with ethane
acid. A white crystalline precipitate is formed. This compound
was crystallized from propan-2-ol.

Alkylderivatives of 5-R-4-phenyl-1,2,4-triazole-3-thiol. To
dissolved in 30 ml of propan-1-ol mixture of 0.005 mol of
the corresponding thiol and an equivalent amount of sodium
hydroxide was added an equivalent amount of halogenalkane
(iodomethane, iodoethane, 1-bromopropane, 1-bromobutane,
1-bromopentane, 1-bromohexane, 1-bromoheptane, 1-bro-
mooctane, 1-bromononane, 1-bromodecane). This mixture
was heated for 2 hours, cooled, the precipitate was filtered,
washed with water and crystallized from methanol.

Molecular docking

Molecular docking was performed to obtain structural
information on the interaction of the synthesized compounds
and the corresponding biological structure. For this purpose,
the X-ray crystal structures of the corresponding biological
targets from the protein database (PDB-ID) in complex with
the standard ligand were previously downloaded: kinases of
anaplastic lymphoma in the complex of crizotinib (2XP2),
lanosterol 14-o-demethylase with ketoconazole (3LD6),
cyclooxygenase-2 with indomethacin (4Z0L). The ligands
(crizotinib, ketoconazole, indomethacin) were previously
removed from the primary structures. It was carried out
the joining of different ligands to the protein using AUT-
ODOCK. The conformations of the ligand were analyzed in
terms of energy, hydrogen bonding and hydrophobic interac-
tion between the ligand and the receptor protein. A detailed
analysis of the ligand-receptor interactions was performed and
the final coordinates of the ligand and receptor were saved as
pdb files. The binding energy (FEB) of all compounds was
calculated.

Results and discussion

Optimal conditions were determined and 5-(3-(indol-3-yl)
propyl)-4-phenyl-1,2 4-triazole-3-thiol, 4-phenyl-5-(pyrrol-
2-yl)-1,2,4-triazole-3-thiol with their new derivatives were
synthesized. Acetylation reactions in diethyl ether, nucle-
ophilic substitution, addition in an alcoholic medium, and
intermolecular alkaline heterocyclization were used to obtain

the starting thiol. The preparation of the original 4-phenyl-5-
(pyrrol-2-yl)-1,2,4-triazole-3-thiol and its physical-chemical
properties were described in previous work [7]. The alkylation
reactions were carried out with the synthesized thiols. The
structure of the obtained compounds was confirmed by 'H
NMR spectroscopy, chromatographic mass spectrometry and
elemental analysis.

According to the IR spectroscopic data of the compounds
2.7, 2.8 which have triazole-3-thione structure, the obser-
vation of C=S stretching bands at 1380-1365 c¢cm™ and
the absence of an absorption at about 2595-2550 cm! region
cited for SH group have proved that these compounds were
in the thionic form. In the IR-spectrum of synthesized alkyl
derivatives observe deformation vibrations of alkyl groups
in ranges from 630 to 1400 cm™ and H-C-H fragment in a
narrow area of frequency 1475-1370 cm™. For example, for
CH,-group d-vibrations occupied area at 13731380 cm™.
Valence vibrations of bonds of C-H alkyl groups form bands
in area 3100-2850 cm™. 840-780 cm™ occupies a band of
average intensity with a complex circuit that has several
peaks (skeletal vibrations of C-C bonds). The synthesized
compounds are also characterized by valence vibrations of
the C=C bond of the aromatic rings at 15631515 cm'’.

In the 'H NMR spectra of compounds (2.2, 2.6, 2.8, 2.19-
2.28) NH proton of the indole ring was seen as singlet at
about 10.88-10.14 ppm. The integral intensity of the mul-
tiplet signals of the phenyl substituent protons, which are
in the range 7.58—6.96 ppm, corresponds to their number in
the proposed structures. The signal due to indol-CH,- methy-
lene protons, present in all compounds, appeared at 3.03—2.09
ppm, as triplet or multiplet. Protons of the S-alkyl fragments
(2.9-2.28) resonate in a strong field as a triplet or multiplet
in area 3.21-0.84 ppm.

In the chromatic mass spectra, individual peaks of quasimo-
lecular ions [M+1] are recorded, which have a high intensity,
which confirms the structure and identity of the compounds
2.7,2.8-2.28.

2-(4-(Indol-3-yl)propyl)-N-pheylhydrazine-1-carbothio-
amide (2.4). Yield 89%, m. p. 132-133 °C; 'H NMR, o
(ppm): 1.09 (t, 3H, CH,), 1.98 (q, 2H, CH,), 2.36 (t, 2H,
CH,), 3.12 (m, 2H, CH,), 3.42 (q, 2H, CH,), 3.55 (s, 2H,
Ar-CH,) , 6.96 (m, 1H, H-5), 7.05 (m, 1H, H-6), 7.21 (d,
1H, CH), 7.32 (d, 1H, H-7), 7.55 (d, 1H, H-4), 7.78 (t, 1H,
NH-NH-CS-NH), 9.08 (d, 1H, NH-NH-CS-NH), 9.62 (d,
1H, NH-NH-CS-NH), 10.88 (s, 1H, NH indole). Anal. calcd.
(%) for C ,H N,OS: C, 59.18; H, 6.62; N, 18.41. Found: C,
59.04; H, 6.63; N, 18.45.

5-(3-(Indol-3-yl)propyl)-4-phenyl-1,2,4-triazole-3-thiol
(2.8). Yield 91%, m. p. 191-192 °C ; 'HNMR, ¢ (ppm): 2.11-
2.14 (m, 2H, CH,-CH,—CH,), 2.39 (t, 2H, CH,-CH -CH,),
2.94-2.97 (m, 2H, CH,-CH,-CH,), 6.98 (t, 1H, H-5 indole),
7.06 (t, 1H, CH indole), 7.09 (t, 1H, H-6), 7.24-7.29 (m,
2H, H-7 CH indole), 7.41-7.45 (dd, 2H, C H,), 9.44 (s, 1H,
NH-NH-CS-NH),9.61 (d, IH, NH-NH-CS-NH ), 9.65 (d,
1H, NH-NH-CS-NH ), 10.55 (s, 1H, NH indole), 13.45 (s,
1H, SH). Anal. caled. (%) for C H N,S: C 68.24; H5.43; N

197718

16.75; 9.59. Found: C 68.08; H 5.42; N 16.71; 9.61.
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3-(Methylthio)-4-phenyl-5-(pyrrol-2-yl)-1,2,4-triazole
(2.9). Yield: 71 %; m. p.: 168-171 °C; 'H NMR, ¢ (ppm):
7.87 (dd, J = 6.6, 1.6 Hz, 1H, CH pyrrol), 7.56 — 7.51 (m,
3H, CH,), 7.45 (d, 2H, CH,), 7.41 — 7.35 (m, 2H, C H,),
7.20 (dd, J= 6.7, 3.6 Hz, 1H, CH pyrrol), 6.94 (d, 1H, CH
pyrrol), 2.75 (s, 3H, CH,). Anal. calcd. (%) for C ,H N,S:
C, 60.92; H, 4.72; N, 21.86; S, 12.51. Found: C, 61.07; H,
4.71;N,21.92; S, 12.48.
3-(Ethylthio)-4-phenyl-5-(pyrrol-2-yl)-1,2,4-triazole
(2.10). Yield: 74 %; m. p.: 189-191 °C; 'H NMR, ¢ (ppm):
7.92 (dd, J = 6.6, 1.6 Hz, 1H, CH pyrrol), 7.56 — 7.46 (m,
3H, CH,), 7.40 (d, 2H, CH,), 7.20 (dd, /= 6.7, 3.6 Hz, 1H,
CH pyrrol), 6.94 (d, 1H, CH pyrrol), 3.20 (q, J = 5.1 Hz,
2H, CH,), 1.41 (t,J= 5.1 Hz, 3H, CH,). Anal. calcd. (%) for
C H,N,S:C,62.20; H, 5.22; N, 20.72; S, 11.86. Found: C,
62.05; H, 5.21; N, 20.77; S, 11.89.
4-Phenyl-3-(propylthio)-5-(pyrrol-2-yl)-1,2,4-triazole
(2.11). Yield: 83 %; m. p.: 177-179 °C; '"H NMR, ¢ (ppm):
7.92 (dd, J = 6.6, 1.6 Hz, 1H, CH pyrrol), 7.54 — 7.49 (m,
3H,CH,), 7.41(d, 2H, CH,), 7.24 (dd, /= 6.7,3.6 Hz, 1H,
CH pyrrol), 6.93 (d, 1H, CH pyrrol), 3.07 (t, J = 8.1 Hz,
2H, S-CH,-CH,-CH,), 1.73-1.70 (m, 2H, S-CH,-CH,-CH,),
1.04 (t, J= 5.3 Hz, 3H, S-(CH,),-CH,). Anal. calcd. (%) for
CHN,S:C,63.35;H,5.67;N,19.70; S, 11.27. Found: C,
63.19; H, 5.68; N, 19.65; S, 11.30.
3-(Butylthio)-4-phenyl-5-(pyrrol-2-yl)-1,2,4-triazole
(2.12). Yield: 76 %; m. p.: 193-195 °C; '"H NMR, J (ppm):
7.92 (dd, J = 6.6, 1.7 Hz, 1H, CH pyrrol), 7.55 — 7.44 (m,
5H,CH,),7.25 (dd, J= 6.6, 3.7 Hz, 1H, CH pyrrol), 6.93 (d,
1H, CH pyrrol), 3.15 (t,J=8.3 Hz, 2H, S-CH ~(CH,),-CH,),
1.71-1.68 (m, 2H, S-CH,-CH,-CH,-CH,), 1.43-1.39 (m, 2H,
S-(CH,),-CH,-CH,), 0.95 (t,J= 5.3 Hz, 3H, S-(CH,),-CH,).
Anal. caled. (%) for C, H (N S: C, 64.40; H, 6.08; N, 18.78;
S, 10.74. Found: C, 64.56; H, 6.09; N, 18.73; S, 10.71.
3-(Pentylthio)-4-phenyl-5-(pyrrol-2-yl)-1,2,4-triazole
(2.13). Yield: 71 %; m. p.: 217-219 °C; '"H NMR, ¢ (ppm):
7.98 (dd, J= 6.7, 1.7 Hz, 1H, CH pyrrol), 7.57 — 7.53 (m,
3H,CH,), 747 (d, 2H, CH,), 7.25 (dd, /= 6.6, 3.7 Hz, 1H,
CH pyrrol), 6.91 (d, 1H, CH pyrrol), 3.16 (t, J = 7.4 Hz,
2H, S-CH,~(CH,),-CH,), 1.71-1.68 (m, 2H, S-CH,-CH,-
(CH,),-CH,), 1.42 — 1.37 (m, 4H, S-(CH,),-(CH,),-CH,),
0.90 (t, /= 5.4 Hz, 2H, S-(CH,),-CH,). Anal. calcd. (%) for
C.H,N,S: C, 6535; H, 6.45; N, 17.93; S, 10.26. Found: C,
65.17; H, 6.46; N, 17.88; S, 10.29.
3-(Hexylthio)-4-phenyl-5-(pyrrol-2-yl)-1,2,4-triazole (2.14).
Yield: 75 %; m. p.: 265-268 °C; '"H NMR, d (ppm): 7.95 (dd,
J=6.6,1.7Hz, 1H, CH pyrrol), 7.58 —7.53 (m, 3H, C.H,), 7.46
(d, 2H, CH,), 7.26 (dd, /= 6.7, 3.6 Hz, 1H, CH pyrrol), 6.93
(d, IH, CHpyrrol), 3.17 (t,/J=7.9 Hz, 2H,S-CH -(CH,) -CH,),
1.70-1.67 (m, 2H, S-CH -CH -(CH,),-CH,), 1.35 — 1.28 (m,
6H, S-(CH,),-(CH,),-CH,),0.93-0.87 (m, 3H, S-(CH,)-CH,).
Anal. calcd. (%) for CH,N,S:C,66.22;H,6.79;N,17.16; S,
9.82. Found: C, 66.07; H, 6.78; N, 17.20; S, 9.84.
3-(Heptylthio)-4-phenyl-5-(pyrrol-2-yl)-1,2,4-triazole
(2.15). Yield: 71 %; m. p.: 170-172 °C; '"H NMR, 6 (ppm):
7.99 (dd,J=6.7,1.7 Hz, 1H, CH pyrrol), 7.57—7.53 (m, 3H,
CH,),7.49 (d, 2H, CH,), 7.25 (dd, /= 6.6, 3.7 Hz, 1H, CH

pyrrol), 6.94 (d, 1H, CH pyrrol), 3.18 (t, 2H, S-CH -(CH,).-
CH,), 1.73-1.69 (m, 2H, S-CH,-CH,~(CH,),-CH,), 1.37—1.29
(m, 8H, S-(CH,) ,-(CH,),-CH,), 0.94-0.89 (m, 3H, S-(CH,),-
CH,). Anal. calcd. (%) for C H,N,S: C, 67.02; H, 7.11; N,
16.46; S, 9.42. Found: C, 67.19; H, 7.12; N, 16.42; S, 9.39.
3-(Octylthio)-4-phenyl-5-(pyrrol-2-yl)-1,2,4-triazole
(2.16). Yield: 71 %; m. p.: 143-145 °C; '"H NMR, ¢ (ppm):
8.02 (dd, J = 6.6, 1.6 Hz, 1H, CH pyrrol), 7.58 — 7.53 (m,
3H,CH,), 7.43 (d, 2H, CH,), 7.24 (dd, /= 6.6, 3.7 Hz, 1H,
CH pyrrol), 6.88 (d, 1H, CH pyrrol), 3.16 (t,J= 7.9 Hz, 2H,
S-CH-(CH,).-CH,), 1.74 -1.69 (m, 2H, S-CH -CH,-(CH).-
CH,), 1.32—1.24 (m, 10H, S-(CH,),-(CH,),-CH,), 0.94 - 0.89
(m, 3H, S-(CH,).-CH,). Anal. calcd. (%) for C, H,N,S: C,
67.76; H, 7.39; N, 15.80; S, 9.04. Found: C, 67.61; H, 7.40;
N, 15.76; S, 9.06.
3-(Nonylthio)-4-phenyl-5-(pyrrol-2-yl)-1,2,4-triazole
(2.17). Yield: 71 %; m. p.: 138-140 °C; '"H NMR, ¢ (ppm):
8.00 (dd, J = 6.8, 1.7 Hz, 1H), 7.57 — 7.53 (m, 3H, C H,),
7.44(d,2H,CH,),7.25(dd, /= 6.7, 3.6 Hz, 1H, CH pyrrol),
6.87 (d, 1H, CH pyrrol), 3.15 (t, J = 7.9 Hz, 2H, S-CH -
(CH,),-CH,), 1.72-1.68 (m, 2H, S-CH,-CH,-(CH,).-CH,),
1.31 - 1.22 (m, 12H, S-(CH,),-(CH,),-CH,), 0.92 — 0.85
(m, 3H, S-(CH,),-CH,). Anal. calcd. (%) for C, H,,N,S C,
68.44; H, 7.66; N, 15.20; S, 8.70. Found: C, 68.61; H, 7.65;
N, 15.24; S, 8.68.
3-(Decylthio)-4-phenyl-5-(pyrrol-2-yl)-1,2,4-triazole (2.18).
Yield: 71 %; m. p.: 168-171 °C; '"H NMR, ¢ (ppm): 8.02 (dd,
J=6.6,1.8 Hz, 1H, CH pyrrol), 7.61 —7.54 (m, 3H, C.H,), 7.40
(d, 2H, C H,), 7.24 (dd, J= 6.7, 3.6 Hz, 1H, CH pyrrol), 6.85
(d, IH, CH pyrrol), 3.15 (t,/=7.9 Hz, 2H, S-CH -(CH,),-CH,),
1.74 — 1.72 (m, 2H, S-CH,-CH,(CH,),-CH,), 1.29 (m, 2H,
S-(CH,),-CH,-(CH,)-CH,), 1.27 — 1.21 (m, 12H, S-(CH,),-
(CH,)-CH,), 0.93 —0.85 (m, 3H, S-(CH,),-CH,). Anal. calcd.

(%) for C,,H, N S: C,69.07, H,7.90; N, 14.65; S, 8.38. Found:
C,68.93; H, 7.92; N, 14.68; S, 8.36.
3-(3-(5-(Methylthio)-4-phenyl-1,2,4-triazole-3-yl)propyl)in-
dole (2.19). Yield: 82 %, m. p.:226-228 °C ; 'HNMR, J (ppm):
10.16 (s, 1H, NH indole), 7.45-7.38 (dd, 2H, C.H,), 7.37 (d,
1H, H-7 CH indole), 7.18 (d, 1H, H-2 indole), 7.13 (t, 1H, H-6
indole), 7.01 (t, 1H, H-5 indole), 2.97 (t, 2H, CH -CH -CH,),
2.75 (s, 3H, CH,), 2.34 (t, 2H, CH,-CH,-CH,), 2.09 (m, 2H,
CH,-CH,-CH,). Anal. calcd. for C,,H,N,S: C,68.94; H, 5.79;
N, 16.08; S, 9.20. Found: C, 68.77; H, 5.80; N, 16.04; S, 9.22.
3-(3-(5-(Ethylthio)-4-phenyl-1,2,4-triazole-3-yl)propyl)
indole (2.20). Yield: 76 %, m. p.: 231-233 °C ; 'H NMR,
o (ppm): 10.17 (s, 1H, NH indole), 7.57-7.51 (m, 3H, C*H
indole, C H,), 7.48-7.45 (t, 1H, CH,), 7.38-7.33 (m, 3H,
C’H indole, C H,); 7.17 (d, 1H, C°H indole), 7.13 (t, 1H,
CH indole); 7.04 (t, 1H, C°H indole); 3.21-3.19 (m, 2H,
S-CH,-CH,), 3.01 (t, 2H, CH,-CH,-CH,), 2.89 (t, 2H, CH-
CH,-CH,), 2.19-2.17 (m, 2H, CH-CH,-CH,), 1.41 (t, 3H,
S-CH,-CH,). Anal. caled. for C, H, N,S C,69.58; H, 6.12; N,
15.46; S, 8.84. Found: C, 69.73; H, 6.11; N, 15.49; S, 8.82.
3-(3-(4-Phenyl-5-(propylthio)-1,2,4-triazole-3-yl)propyl)
indole (2.21). Yield: 69 %, m. p.: 202-204 °C ; '"H NMR, J
(ppm): 10.15 (s, 1H, NH indole), 7.59-7.52 (m, 3H, C*Hindole,
CH,),7.48(t,1H,CH,),7.37-7.32 (m, 3H, C'H indole, C H.);
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7.20 (d, 1H, C*H indole), 7.14 (t, 1H, C*H indole), 7.06 (t, 1H,
C°H indole), 3.17 (t, 2H, S-CH,- CH,-CH,), 3.03 (t, 2H, CH,-
CH,-CH,),2.87(t,2H, CH,-CH_-CH,), 2.29-2.25 (m, 2H, CH_-
CH,-CH,), 1.76-1.73 (m, 2H, S-CH,-CH,-CH,), 1.07 (t, 3H,
S-(CH,),-CH,). Anal. caled. for C,,H, NS C, 70.18; H, 6.43;
N, 14.88; S, 8.51. Found: C, 70.02; H, 6.42; N, 14.85; S, 8.53.
3-(3-(5-(Butylthio)-4-phenyl-1,2,4-triazole-3-yl)propyl)
indole (2.22). Yield: 75 %, m. p.: 286-288 °C ; 'H NMR, ¢
(ppm): 10.19 (s, 1H, NH indole), 7.55-7.49 (m, 3H, C*H in-
dole, C .H,),7.48 (t, 1H,CH,), 7.36-7.31 (m, 3H, C’H indole,
CH,),7.19(d, 1H, C*H indole), 7.12 (t, 1H, C°H indole), 7.05
(t, 1H, C*H indole), 3.19 (t, 2H, S-CH,-(CH,),-CH,), 3.01
(2H,t,CH,-CH -CH,),2.88 (t,2H, CH -CH -CH,), 2.19-2.17
(m, 2H, CH,-CH,-CH,), 1.70-1.67 (m, 2H, S-CH,-CH -CH -
CH,), 1.39-1.36 (m, 2H, S-(CH,),-CH,-CH,), 1.06 (t, 3H,
S-(CH,),-CH,). Anal. calcd. for C H, N S C,70.73; H, 6.71;
N, 14.35; S, 8.21. Found: C, 70.55; H, 6.69; N, 14.39; S, 8.23.
3-(3-(5-(Pentylthio)-4-phenyl-1,2,4-triazole-3-yl) propyl)
indole (2.23). Yield: 78 %, m. p.: 217-219 °C ; '"H NMR, ¢
(ppm): 10.18 (s, 1H, NH indole), 7.55-7.49 (m, 3H, C*H in-
dole, C H,),7.46 (t, 1H, C H,), 7.34-7.29 (m, 3H, C’H indole,
C,H,); 7.19 (d, 1H, C*H indole), 7.13 (t, 1H, C°*H indole),
7.06 (t, 1H, C°H indole); 3.13 (t, 2H, S-CH,-(CH,),-CH,),
3.02 (2H, t, CH,-CH,-CH,), 2.89 (t, 2H, CH-CH,-CH,),
2.19-2.17 (m, 2H, CH,-CH -CH,), 1.69-1.66 (m, 2H, S-CH,-
CH,~(CH,),-CH,), 1.41-1.36 (m, 4H, S-(CH,),-(CH,),-CH,),
0.92 (t, 3H, S-(CH,),-CH,). Anal. calcd. for C, H. .N,S C,
71.25; H, 6.98; N, 13.85; S, 7.92. Found: C, 71.42; H, 7.00;
N, 13.82; S, 7.90.
3-(3-(5-(Hexylthio)-4-phenyl-1,2,4-triazole-3-yl) propyl)
indole (2.24). Yield: 81 %, m. p.: 265-268 °C ; '"H NMR, ¢
(ppm): 10.19 (s, 1H, NH indole); 7.51-7.57 (m, 3H, C*H in-
dole, C H,),7.45(t, 1H, C H,), 7.34-7.29 (m, 3H, C’H indole,
CH,); 7.18 (d, 1H, C*H indole), 7.13 (t, 1H, C°H indole);
7.08 (t, 1H, C°H indole); 3.22 (t, 2H, S-CH,-(CH,),-CH,),
2.99 (t, 2H, CH,-CH,-CH,), 2.88 (t, 2H, CH-CH,-CH,),
2.19-2.17 (m, 2H, CH-CH -CH,), 1.76-1.73 (m, 2H, S-CH, -
CH,-(CH,),-CH,), 1.40-1.36 (m, 2H, S-(CH,),-CH,-(CH,),-
CH,), 1.33-1.27 (m, 4H, S-(CH,),-(CH,),-CH,), 0.94 (t, 3H,
S-(CH,),-CH,). Anal. calcd. for C_H, N, S C,71.73; H, 7.22;
N, 13.38; S, 7.66. Found: 71.57; H, 7.20; N, 13.41; S, 7.68.
3-(3-(5-(Heptylthio)-4-phenyl-1,2,4-triazole-3-yl)propyl)
indole (2.25). Yield: 64 %, m. p.: 197-199 °C ; '"H NMR, ¢
(ppm): 10.18 (s, 1H, NH indole); 7.57-7.52 (m, 3H, C*H in-
dole, C,H,), 7.48 (t, 1H, C.H,), 7.37-7.35 (m, 3H, C’H indole,
C.H,);7.18 (d, 1H, C*H indole), 7.12 (t, 1H, C°H indole), 7.06
(t, 1H, C°H indole); 3.17-3.14 (m, 2H, S-CH,-(CH,).-CH,),
3.00 (t, 2H, CH,-CH,-CH,), 2.89 (t, 2H, CH,-CH-CH,),
2.20-2.17 (m, 2H, CH,-CH -CH,), 1.76-1.72 (m, 2H, S-CH,-
CH,-(CH,),-CH,), 1.48-1.45 (m, 2H, S-(CH,),-CH,-(CH,),-
CH,),1.41-1.39 (m, 6H, S-(CH,),-(CH,),-CH,), 0.91 (t, 3H,
S-(CH,),-CH,). Anal. caled. for C, H, N, S C, 72.18; H, 7.46;
N, 12.95;S,7.41. Found: C, 72.36; H, 7.48; N, 12.92; S, 7.39.
3-(3-(5-(Octylthio)-4-phenyl-1,2,4-triazole-3-yl)propyl)
indole (2.26). Yield: 76 %, m. p.: 241-243 °C ; '"H NMR, o
(ppm): 10.17 (s, 1H, NH indole), 7.59-7.54 (m, 3H, C*H in-
dole, C.H,),7.48 (t, 1H, CH,), 7.39-7.35 (m, 3H, C’H indole,

CH,), 7.21 (d, 1H, C°H indole), 7.14 (t, 1H, C°H indole);
7.07 (t, 1H, C°H indole); 3.22 (t, 2H, S-CH,-(CH,),-CH,),
2.99 (t, 2H, CH,-CH,-CH,), 2.87 (t, 2H, CH-CH,-CH,),
2.19-2.17 (m,2H, CH -CH -CH,), 1.68-1.71 (m, 2H, S-CH,-
CH -(CH,).-CH,), 1.28-1.45 (m, 10H, S-(CH,),-(CH,)-CH,),
0.84-0.88 (t, 3H, S-(CH,),-CH,). Anal. calcd. for C, H, N,S
C, 72.61; H, 7.67; N, 12.54; S, 7.18. Found: C, 72.44; H,
7.65; N, 12.57; S, 7.20.

3-(3-(5-(Nonylthio)-4-phenyl-1,2,4-triazole-3-yl)propyl)
indole (2.27). Yield: 77 %, m. p.: 229-231 °C ; 'H NMR,
0 (ppm): 10.13 (s, 1H, NH indole), 7.56-7.52 (m, 3H, C*H
indole, C H,), 7.45 (t, 1H, CH,), 7.32-7.29 (m, 3H, C'H
indole, C,H,); 7.18 (d, 1H, C*H indole), 7.12 (t, 1H, C°H
indole); 7.07 (t, 1H, C°H indole); 3.19-3.16 (m, 2H, S-CH,-
CH,~(CH,)-CH,), 2.99 (t, 2H, CH,-CH,-CH,), 2.88 (t, 2H,
CH,-CH,-CH,), 2.19-2.16 (m, 2H, CH,-CH,-CH,), 1.70-
1.66 (m, 2H, S-CH,-CH -(CH,),-CH,), 1.48-1.42 (m, 2H,
S-(CH,),-CH,-(CH,),-CH,), 1.38-1.25 (m, 10H, S-(CH,),-
(CH)-CH,), 0.88 (t, 3H, S-(CH,),-CH,). Anal. calcd. for
C,H,N,S C, 73.00; H, 7.88; N, 12.16; S, 6.96. Found: C,
72.83; H, 7.86; N, 12.19; S, 6.98.

3-(3-(5-(Decylthio)-4-phenyl-1,2,4-triazole-3-yl)propyl)
indole (2.28). Yield: 68 %, m. p. 214-216 °C ; '"H NMR,
o (ppm): 10.16 (s, 1H, NH indole), 7.56-7.51 (m, 3H, C*‘H
indole, C H,), 7.48 (t, 1H, CH,), 7.38-7.34 (m, 3H, C'H
indole, C,H,); 7.17 (d, 1H, C*H indole), 7.11-7.09 (t, 1H,
C®H indole); 7.07-7.04 (t, 1H, C°H indole); 3.16-3.12 (m,
2H, S-CH-CH-(CH,),-CH,), 3.01 (2H, t, CH,-CH,-CH,),
2.89-2.87(t,2H, CH,-CH,-CH,), 2.15-2.12 (m, 2H, CH,-CH -
CH,), 1.67-1.63 (m, 2H, S-CH_-CH -(CH,) -CH,), 1.48-1.44
(m, 2H, S-(CH,),-CH,-(CH))-CH,), 1.39-1.31 (m, 12H,
S-(CH),-(CH,).-CH,), 0.92 (t, 3H, S-(CH,),-CH,). Anal.
caled. for C, H, \N,S C, 73.37; H, 8.07; N, 11.80; S, 6.75.
Found: C, 73.52; H, 8.09; N, 11.77; S, 6.73.

Molecular modeling was performed to evaluate in advance
the prospects of further biological testing in vitro for the pres-
ence of antagonistic activity. A series of test compounds
showed binding levels, at the average and below average,
according to scoring functions. Docking experiments of syn-
thesized compounds (2.8, 2.19-2.28) with the 2XP2 (ALK
tyrosine kinase receptor) receptor revealed that compounds
2.8,2.19 and 2.20 are the most active with a calculated bin-
ding energy of 7.6 kcal/mol (7able 1).

Table 1. Energy values of the intermolecular interactions of
the studied compounds with anaplastic lymphoma kinase (2XP2)

_ *E_.» kcal/mol _ *E_.» kcal/mol
2.8 72

-7,6 224
219 -7,6 2.25 -7.3
2.20 -7,6 2.26 -71
221 -7.4 2.27 -71
2.22 -7.4 2.28 -7,2
2.23 7,3 Crizotinib | -9,4

*Emin: the minimum energy of complex formation, kcal/mol.
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R = pyrrol-2-yl (2.7, 2.9-2.18), 3-(indol-3-yl)propyl (1.1-1.3, 2.2, 2.4, 2.6, 2.8, 2.19-2.28); R, = Ak

Fig. 1. The synthetic route of title compounds.

Table 2. Energy values of the intermolecular interactions of
the studied compounds with COX-2 (4Z0L)

-89 3.22 -9,8
317 -9,4 3.23 -9,6
3.18 9,5 3.24 -9,7
3.19 -9,7 3.25 -9,9
3.20 -8.5 3.26 9,8
nido-
3.21 -9,8 dicarbaborate -19,9
indomethacin

*E, .+ the minimum energy of complex formation, kcal/mol.

Table 3. Energy values of the intermolecular interactions
of the studied compounds with lanosterol-14a-demethylase (3LD6)

8.7 322 -85
317 -8.5 3.23 -8.5
3.18 -8.5 3.24 -8.5
3.19 -8.5 3.25 1.7
3.20 -7.9 3.26 -8,8
3.21 -8.5 Ketoconazole -10.1

*E, .+ the minimum energy of complex formation, kcal/mol.

In order to investigate the probability of detection of
molecules with anti-inflammatory activity, the interaction
parameters with the active center of cyclooxygenase-2 (COX-
2) were studied (Table 2).

According to the forecast, the strongest complex with COX-
2 forms compounds 3.21, 3.22, 3.25 and 3.26. Tyr 385 and
Ser 530 have been shown to be the most significant amino
acid residues of the ligand binding site. Most ligands interact
with the following aminoacid fragments of the active center
of COX-2: Arg 120, His 90, Glu 524, Phe 518, Pro 528, Ser
353, Tyr 355, Tyr 385 and Val 349.

Docking of 1,2,4-triazole-3-thiol derivatives and reference
compound (ketoconazole) against the generated homology
model for lanosterol-14a-demethylase was carried out (7able
3).

The molecular docking experiment was established that
the synthesized compounds 3.6, 3.17-3.26 exhibit free
energy of binding values from -7.7 to -8.8 kcal/mol. Mole-
cular docking analysis also has shown that the complexes of
the synthesized compounds interact with the 3LD6 protein
with the best rates of change in Gibbs free energy in the Trp
213 region.

Conclusions

1. A universal method for the preparation of alkylderi-
vatives of 5-(3-(indol-3-yl)propyl)-4-phenyl-1,2,4-triazole-
3-thiol and 5-(pyrrol-2-yl)-4-phenyl-1,2,4-triazole-3-thiol
was developed.
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2. The structure and individuality of the synthesized com-
pounds were confirmed by "H NMR, IR and LC-MS spectra,
elemental analysis.

3. Molecular docking has shown the ability of the synthe-
sized compounds to influence the kinase activity of anaplastic
lymphoma, COX-2 and lanosterol-14-a-demethylase.

Prospects for further research. According to the research
results it is planned to expand the line of this class of com-
pounds to identify promising biologically active compounds
among them.
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Synthesis and properties of some S-derivatives of 4-phenyl-5-((5-
phenylamino-1,3,4-thiadiazole-2-ylthio)methyl)-1,2,4-triazole-3-thione
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Studies in the field of chemistry and pharmacology of derivatives of thiadiazole and 1,2,4-triazole are promising and relevant, which is
associated with significant success in creating new drugs based on them. The combination of these heterocycles in one molecule makes
it possible to increase the probability of detecting substances with a certain type of biological activity among the synthesized compounds.

The aim of the work was to optimize the synthesis and study of the properties of S-alkyl derivatives of 5-R-4-phenyl-1,2,4-triazole-3-
thione, containing a thiadiazole fragment in their structure, as well as the prediction of possible biological activity to rating the prospects
of further studies in vivo and in vitro.

Materials and methods. As a key starting reagent, 3-amino-1-phenylthiourea was used. Using the reaction between the starting
reagent and carbon disulfide in DMF, thion was obtained, which was further alkylated with isopropyl chloroacetate. The resulting reaction
product was then used for subsequent transformations using hydrazinolysis reactions, nucleophilic addition of phenylisothiocyanate
and intramolecular alkaline heterocyclization. A number of S-derivatives of the obtained 4-phenyl-5-((5-phenylamino-1,3,4-thiadiazole-
2-ylthio)methyl)-1,2,4-triazole-3-thione were synthesized by the interaction with haloalkanes in the presence of an equivalent amount of
alkali in alcoholic medium. The structure of the obtained compounds was confirmed by elemental analysis, '"H NMR spectroscopy, and
IR-spectrophotometry. The individuality of substances was established by high performance liquid chromatography. For the synthesized
substances, an individual calculated screening was performed using the PASS Online® software product.

Results. The procedure for preparing 4-phenyl-5-((5-phenylamino-1,3,4-thiadiazole-2-ylthio)methyl)-1,2,4-triazole-3-thione was optimized.
The optimal synthesis conditions were determined S-alkylderivatives of 4-phenyl-5-((5-phenylamino-1,3,4-thiadiazole-2-ylthio)methyl)-
1,2,4-triazole-3-thiol, the structure was established the obtained substances and their physical properties were studied. With the help
of computer-assisted prediction Pass Online®, a promising direction for further studies of the biological activity of the target reaction
products was determined.

Conclusions. A series of S-alkylderivatives of 4-phenyl-5-((5-phenylamino-1,3,4-thiadiazole-2-ylthio)methyl)-1,2,4-triazole-3-thione were
obtained, the structure of these compounds was confirmed by physical-chemical methods of analysis. At the next stages of the study, it
would be planned to establish indicators of the antimicrobial activity of the synthesized substances.

CwuHTe3 i BnactmBocTi aeskux S-noxigHux 4-¢enin-5-((5-cheninamino-1,3,4-tiapiazon-2-intio)metun)-1,2,4-tpiazon-3-tioHy
C. O. ®eporos, A. C. louyns

[ocnimkeHHs B ranyasi ximii Ta hbapmakonorii noxigHux Tiagiasony Ta 1,2,4-Tpia3ony — NepCneKTUBHI Ta akTyasbHi, LLO NOB’A3aHO i3 Ynma-
NMK ycrixaMmu CTBOPEHHS HOBUX NikapcbKnx 3acobiB Ha iXHill OCHOBI. MoeAHaHHS LMX reTepOLMKITIB B OZHIA MONEKyni Jae MOXIMBICTb
MiABULLUTW AMOBIPHICTb BUSIBNIEHHS CEpef] CUHTE30BaHX CMOMyK PEYOBWH i3 NEBHUM BMAOM BioNOriYHOT aKTUBHOCTI.

Meta po6oTu — onTuMmisauis yMOB CUHTE3Y Ta AOCHILKEHHS BNAcTMBOCTEN S-ankinnoxigHux 5-R-4-ceHin-1,2,4-tpiason-3-TioHy, Lo
MICTSTb Y CBOIN CTPYKTYpPI Tiagia3onbHWii hparMeHT, a TakoX NPOrHO3yBaHHA MOXMMBOI BIONOriYHOI akKTUBHOCTI ANS OLiHIOBaHHSA nep-
CNEKTVMBHOCTI AanbLlMX AOCNiMKeHb in vivo Ta in vitro.

Matepianu ta metoaum. FK KMOYOBUI BUXIOHWIA peareHT BUKkopucTanm 3-amiHo-1-eHincevoBnHy. 3a JOMOMOrOK0 peakLii B3aemMogii
BUXiQHOTO peareHTy 3 kapboH aucynbdiaom y cepenosuii MDA oTpumani TioH, Skuii Hagani npoasnkinoBaHwWii i30NponinoBuM ecre-
POM KUCNOTU XIopoeTaHoBOI. [poAyKT peakuii BUKOpUCTanu Ans AanbLunX NepeTBOPeHb i3 BUKOPUCTAHHAM peakLuii rigpasuHoniay,
HyKNeo@inbHOro NpueaHaHHs eHinisoTioliaHaTy Ta BHYTPILLHBOMOMNEKYNAPHOI NYyXHOI reTepoumknisadii. Psg S-noxiaHwx ogepxaHoro
4-peHin-5-((5-peHinamino-1,3,4-Tiagiason-2-intio)metnn)-1,2,4-Tpiason-3-TioHy CYHTE3yBanu B3aEMOZIEN 3 raroreHankaHamm 3a Ha-
SBHOCTi €KBiBANEHTHOI KiNbKOCTI yry y cnMpToBoMy cepenoBuLi. CTpyKTypa OTPUMaHUX ComnyK NiATBepmKeHa AaHMM eNeMEHTHOMO
aHaniay, 'H AAMP-cnektpockonii Ta I4-cnektpodoTtomeTpii. IHAMBIAyanbHICTL PEYOBWH BCTAHOBIEHA 3a AOMOMOTOK BUCOKOE(EKTUBHOI
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pianHHOT xpomarorpadii. [Ins CUHTE30BaHWX PEYOBUH 34INCHUN iHOMBIAYaNbHWUIA PO3PaXxyHKOBUIA CKPUHIHT 32 JONOMOrOK0 NPOrpamMmHoro
npogykty PASS On-line®.

Pesynsratn. OnTMMi3yBanu MeToamky oTpumanHs 4-deHin-5-((5-bexinamino-1,3,4-Tiagiazon-2-intio)metun)-1,2,4-Tpiason-3-TioHy.
BusHaunnu onTumManbHi yMoBM CuHTe3y S-ankinnoxiaHux 4-ceHin-5-((5-ceHinamino-1,3,4-Tiagiason-2-inTio)meTtun)-1,2,4-Tpiazon-3-TioHy,
BCTaHOBWNM Gy10BY OTPUMAHWX PEYOBUH i Aocniannm ixHi cisnyHi BnacTusocTi. 3a JOMOMOroK KOMM'0TEPHOTO NporHo3yBaHHs PASS
On-line® BM3HauMIM NepCnekTUBHMIA HANPSIM HACTYMHKX JOCHiLKeHb GIONOrYHOT aKTUBHOCTI LiNbOBMX NPOAYKTIB peakLii.

BucHoskn. CuHtesysanm pag S-ankinnoxigHwx 4-beHin-5-((5-denrinamito-1,3,4-tiagiazon-2-intio)metun)-1,2,4-tpiadon-3-TioHy, CTPyKTypa
AKUX NigTBEPMXEHa (idnKko-XiMiYHUMK MeTogamm aHanisy. Ha HacTynHux eTanax JOoChifdXeHb MnaHyeTbCs BCTAHOBMNEHHS NMOKa3HWKIB
AHTVMIKPOBOHOT aKTWBHOCTI CMHTE30BaHNX PEYOBUH.

Knwovogi cnoga: Tiagiason, 1,2,4-tpiason, isnko-ximMiuHi BNaCTUBOCTI, MPECKPUHIHI'OBI JOCTIIKEHHS.
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CuHTE3 1 CBOWCTBA HEKOTOPbIX S-Npon3BoAHbIX 4-heHunn-5-((5-hpeHnnammuto-1,3,4-tuagnason-2-untuo)meTun)-
1,2,4-Tpnaszon-3-TmoHa

C. O. deporos, A. C. louyns

WccneposaHus B obnactvt xumun 1 hapmMakonoruy Npou3BogHbIX Tuagmasona v 1,2,4-tpuasona SBRSKOTCS NEPCNEeKTUBHBIMU W aKTy-
anbHbIMK, YTO CBA3AHO CO 3HAYNTENMbHLIMU yCrexamn CO34aHNS Ha UX OCHOBE HOBbIX JTEKapCTBEHHbIX cpeacTB. CoveTaHne AaHHbIX
reTepoLVKIIoB B OHOW MONEKYNEe NO3BONSET NOBbLICUTL BEPOSATHOCTb OOHAPYXEHUS CPeay CUHTE3NPOBAHHbLIX COEAMHEHUI BELLECTB C
onpegeneHHbIM BUAOM G1ONOr1ieckon akTUBHOCTU.

Llenk paboThkl — ONTUMU3aLMS YCNOBUIA CUHTE3a U CCNE0BaHNS CBOUCTB S-ankunnponasoaHbix 5-R-4-deHun-1,2,4-tpnason-3-TnoHa,
COAEPXaLLMX B CBOEW CTPYKTYpe TMaauasosbHbI hparMeHT, a Takke NPOrHo3MpoBaHMe BO3MOXHON BMOMOrMiyeckon akTMBHOCTM NS
OLIEHKM NepCneKTUBHOCTYU AaNbHEWLINX UCCNEeRoBaHUiA in vivo v in vitro.

Matepuanbl u meToabl. B ka4ecTBe Kno4EBOro MCXOAHOTO peareHTa Ucnosnb3oBaHa 3-aMnHo-1-heHnnmoyeBmHa. C noMoLLb peakumm
B3aMMOJEVCTBNS UCXOLHOTO peareHTa ¢ kapboH aucynsduaom B cpeae AM®A nonyyeH TWOH, KOTOPbINA B AanbHENLWEM NPOoankuimpoBaH
130MPONUIOBLIM 9CTEPOM KWUCOThI XIIOPO3ITAHOBOW. [0MyY€eHHbIN NPOAYKT peakLmy MCnonb30BaH Ans NoCneayLyx NpeBpaLleHuin ¢
1CMOmnb30BaHWeM peakLMin rapasMHonm3a, HykneoubHOro NpUCoOEaNHEHNsS (PEHUNM30THOLMAHATA U BHYTPUMOIIEKYIISIPHON LLEMNOYHON
reTepoLyknmsaumnn. Psg S-npon3eodHbIX Nony4eHHoro 4-theHunn-5-((5-heHnnammto-1,3,4-tnagumason-2-untmo)metun)-1,2,4-tpuason-3-tu-
OHa CMHTE3NpPOBaH B3aMMOAENCTBMEM C rarnoreHarnikaHamu B NpuUCyTCTBUM SKBMBANEHTHOMO KONWYECTBA LLENOYM B CIMPTOBOW Cpeae.
CTpyKTypa nomnyyveHHbIX COeaNHEHI NOATBEPXAEHA JaHHBIMW 3aNeMEHTHoro aHanmaa, 'H AMP-cnekTpockonum v VIK-cnekTpodoTomeTpum.
WHavBuayanbHOCTb BELLECTB YCTaHOBMEHa C MOMOLLbBIO BbICOKOI(MEKTUBHOM XMOKOCTHON XpoMaTorpadum. [ns CMHTe3NpOBaHHbIX
BeLLECTB NPOBeAEH UHAMBUAYaNbHbIA PACHETHBIA CKPUHUHT C MOMOLLbIO NporpaMmHoro npoaykta PASS On-line®.

Pesynsratel. OnTMmU3MpoBaHa MeToauka nonyyveHus 4-cpenunn-5-((5-(peHmnamuno-1,3,4-tnagnason-2-untuo)meTun)-1,2,4-tpua-
30n-3-TnoHa. OnpeaeneHbl ONTUManbHbIe YCMOBKUS CUHTE3a S-ankunnpon3BoaHbix 4-deHnn-5-((5-(pernnammyo-1,3,4-tnagunason-2-un-
TMo)metnn)-1,2,4-Tpuason-3-TMOHa, yCTaHOBMNEHO CTPOEHMUE NOMYYEHHbIX BELLECTB W MCCrefoBaHbl UX duandeckue cBoncTBa. C nOMOLLb0
KOMIMbIOTEPHOTO NPOrHo3upoBaHus Pass Online® onpeneneHo nepcnekTyBHOE HanpaBneHue AanbHeNLLINX UCCrefoBaHNii B1uomnoryeckon
aKTUBHOCTY LieNeBbIX MPOLAYKTOB peakLum.

BeiBoakl. CuHTE3npoBaH psg S-ankunnpousBogHbix 4-dennn-5-((5-(dheHnnamuHo-1,3,4-tnagnason-2-untuo)meTun)-1,2,4-tpna-
30M-3-TMOHa, CTPYKTYpa KOTOPbIX NOATBEPXAEHA (DU3NKO-XMMUYECKUMU METOAAMI aHanusa. Ha nocnegytowmx atanax uccneaoBaHnii
MNaHNpyeTCcs YCTaHOBMEHWe nokasaTene aHTMMUKPOBHOW akTUBHOCTU CUHTE3MPOBAHHbIX BELLECTB.

KnioueBkle cnoea: Tmaguason, 1,2,4-tpna3sor, pruanKo-XMMUYeckme CBOWCTBA, NMPECKPVHVHIOBBIE NCCIIEA0BaHNS.

AxTyanbHble Bonpochl (hapmMaLeBTMYECKON N MeAULMHCKOW HayKu 1 npakTuku. — 2019. — T. 12, Ne 3(31). — C. 245-249

The prospect of pharmaceutical research remains the search for
biologically active substances among molecules that combine
heterocyclic moieties of different nature [ 1-5, 7-9]. Examples
of such fragments are 1,2,4-triazole and thiadiazole, which
have significant synthetic and pharmacological potential [6].

Aim

The aim of the work was the synthesis and study of S-alkylde-
rivatives of 4-phenyl-5-((5-phenylamino-1,3,4-thiadiazole-2-
ylthio)methyl)-1,2,4-triazole-3-thione.

Materials and methods

As the starting compound, 4-phenylthiosemicarbazide was
used, which in the DMF medium, it was mixed with carbon

disulfide and formed 5-phenylamino-1,3,4-thiadiazole-2-thi-
one. The resulting reaction product was subjected to alkyla-
tion with prop-2-yl ester of 2-chloroethanoic acid followed by
hydrazinolysis, nucleophilic addition of phenylisothiocyanate
and intramolecular alkaline heterocyclization.

The study of physical-chemical properties of the obtained
compounds was carried out using methods listed in the State
Pharmacopoeia of Ukraine. Melting points were determined
in open capillary tubes in a “Stanford Research Systems Melt-
ing Point Apparatus 100” (SRS, USA). The elemental analysis
(C, H, N, S) were performed using the “Elementar vario EL
cube” analyzer (Elementar Analysensysteme, Germany)
(Table 1).1R spectra (4000400 cm™") were taken off the mod-
ule ALPHA-T of Bruker ALPHA FT-IR spectrometer (Bruker
optics, Germany). 'H NMR spectra (400 MHz) were recorded
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Synthesis and properties of some S-derivatives of 4-phenyl-5-((5-phenylamino-1,3,4-thiadiazole-2-ylthio)methyl)-1,2,4-triazole-3-thione
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Fig. 1. The synthetic route of title compounds.

at “Varian-Mercury 400” spectrometer with SiMe, as internal
standard in DMSO-d, solution. Chromatography-mass spec-
tral studies were conducted on the instrument “Agilent 1260
Infinity HPLC” equipped with a mass spectrometer “Agilent
61207 (method of ionization — electrospray (ESI)).
Alkylderivatives of 4-phenyl-5-((5-(phenylamino-1,3,4-
thiadiazole-2-ylthio)methyl)-1,2,4-triazole-3-thione (Table
1). To a previously obtained solution of 0.005 mol sodium

Table 1. Characterization data of synthesized compounds

QL

N—N

B e

&2

\<

N—N

D=0y

HN —NH,

1.4
s

HN

hydroxide and 0.005 mol of 4-phenyl-5-((5-(phenylamino-
1,3,4-thiadiazole-2-ylthio)methyl)-1,2,4-triazole-3-thione
in 30 ml propane-1-ol was added an equivalent amount of
alkylation reagent (iodomethane, bromomethane, 1-bromo-
propane, 1-bromobutane, 1-bromopentane, 1-bromohexane,
1-bromoheptane, 1-bromooctane, 1-bromononane, 1-bromo-
decane), the mixture was boiled for one hour, cooled, white
crystalline substances, crystallized from propan-2-ol (Fig. I).

Molecular

il NN C O CO N CIN O CO
2.1 H 235-237 |79 C,H.NS, |51.37 353 21.15 24.07 51.24 3.54 21.09 2413
22 CH, 220-222 |63 CH NS, |52.28 3.90 20.41 23.24 52.41 3.91 20.37 23.31
23 CH,-CH,- 218-216 |80 CHNS, |53.62 4.24 19.65 22.61 53.50 425 19.70 22.55
24 CH,-(CH,),- 206-208 |81 C,HoNS, | 54.64 4.59 19.11 21.77 54.52 4.58 19.07 21.83
25 CH,-(CH,),- 201-203 |73 C,H,NS, |55.36 4.89 18.54 21.11 55.48 4.88 18.49 21.16
2.6 CH,-(CH,),- 195-197 |66 C,H,NS, |56.52 514 17.89 20.47 56.38 5.16 17.93 20.52
27 CH,-(CH,).- 189-191 76 C,H,NS, |57.37 5.44 17.36 19.88 57.23 543 17.40 19.93
2.8 CH,-(CH,),- 183-185 |86 C,H,NS, |57.88 5.69 16.88 19.40 58.03 5.68 16.92 19.36
29 CH,-(CH,),- 186-187 |73 C,H,NS, 5893 5.93 16.42 18.78 58.79 5.92 16.46 18.83
210 | CH,-(CH,)- 176-178 |74 C,H,NS, |59.36 6.16 16.06 18.28 59.51 6.15 16.02 18.33
2.1 CH,-(CH,),- 183-185 |84 C,H,NS, |60.03 6.34 15.63 17.80 60.19 6.36 15.60 17.85
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Results and discussions

The synthesis of the targeted S-substituted derivatives of
1,2,4-triazole compounds has been carry out. The optimiza-
tion of the reaction conditions was carried out in methanol,
using sodium hydroxide, at different temperatures and times
of reactions. The purity of the new compounds was proved
in acceptable error range by elemental analyses, and their
identities were confirmed by '"H NMR and IR spectra. Sets of
signal protons of the S-alkyl fragment were fixed in the ex-
pected magnetic field, and their parameters correspond to
the literature. For example, methyl group proton signals are
expressed at 2.75 ppm as a singlet (2.2). Increasing the length
of the alkyl chain helps to shift the proton signals toward a
stronger field (+ I- and + M-effects). Thus, the proton sig-
nals of the methyl fragment (2.2-2.11) gradually changed to
0.85 ppm; the proton signals of the methylene moiety were
observed in the strong field in the form of a triplet (3.11—
3.23 ppm) or multiplets (1.22—1.42 ppm, 1.65—1.75 ppm). In
the area of absorption of aromatic protons, there are signals
in the form of multiplets (6.91-7.68 ppm).

The IR spectra of the synthesized compounds (2.1-2.11)
show characteristic absorption bands that reflect the valence or
deformation vibrations of the structural elements of the mol-
ecule: 3473-3419 cm™! (amino groups), 3346-3293 cm’!
(amino groups), 1612-1578 c¢cm™' (amino groups). In
the IR-spectrum of synthesized alkyl derivatives (2.2-2.11)
observe deformation vibrations of alkyl groups in ranges from
645 to 1390 cm™ and H-C-H fragment in a narrow area of
frequency 1485-1360 cm™.

In the mass spectrum, there are molecular ion peaks and
fragment ion peaks that confirm this structure.

4-Phenyl-5-((5-(phenylamine-1,3,4-thiadiazole-2-ylthio)
methyl)-1,2,4-triazole-3-thione (2.1). '"H NMR (400 MHz),
6, ppm: 9.76 (s, 1H, NH), 7.62-7.59 (m, 2H, C.H NH),
7.55-7.48 (m, 5SH, C H,), 7.41-7.36 (m, 2H, C.H NH), 6.99
(t, IH, CHNH).

5-((5-Methylthio-4-phenyl-1,2,4-triazole-3-ylmethyl)thio)-
N-phenyl-1,3,4-thiadiazole-2-amine (2.2). "H NMR (400
MHz), 6, ppm: 9.64 (s, 1H, NH), 7.68-7.63 (m, 2H, C HNH),
7.55-7.48 (m, SH, C H,), 7.44-7.38 (m, 2H, C HNH), 6.98
(t, 1H, C. HNH), 4.72 (s, 2H, CH,), 2.75 (s, 3H, CH,).

5-((5-Ethylthio-4-phenyl-1,2,4-triazole-3-ylmethyl)thio)-
N-phenyl-1,3,4-thiadiazole-2-amine (2.3). 'H NMR (400
MHz), 6, ppm: 9.61 (s, 1H, NH), 7.66-7.60 (m, 2H, C H.NH),
7.53-7.45 (m, 5H, CH,), 7.41-7.36 (m, 2H, C HNH), 6.97
(t, 1H, C,HNH), 4.70 (s, 2H, CH,), 3.23 (s, 2H, CH,), 1.40
(s, 3H, CH,).

N-Phenyl-5-((4-phenyl-5-propylthio-1,2,4-triazole-3-yl-
methyl)thio)-1,3,4-thiadiazole-2-amine (2.4). "H NMR (400
MHz), 5, ppm: 9.58 (s, 1H, NH), 7.63-7.59 (m, 2H, C . H.NH),
7.51-7.44 (m, SH, C H,), 7.38-7.33 (m, 2H, C HNH), 6.95
(t, 1IH, CHNH), 3.17 (t, 2H, S-CH,-CH,-CH,), 1.74-1.71
(m, 2H, S-CH,-CH -CH,), 1.07 (t, 3H, S<(CH,),-CH,).

5-((5-Butylthio-4-phenyl-1,2,4-triazole-3-ylmethyl)thio)-
N-phenyl-1,3,4-thiadiazole-2-amine (2.5). '"H NMR (400
MHz), 6, ppm: 9.31 (s, 1H, NH), 7.62-7.58 (m, 2H, C H NH),

7.49-7.43 (m, 5H, C H,), 7.36-7.33 (m, 2H, C_H{ ,NH), 6.93
(t, 1H, C,HNH), 3.15 (t, 2H, S-CH,~(CH,),-CH,), 1.70-1.67
(m, 2H, S-CH,-CH -CH,-CH,), 1.42-1.38 (m, 2H, S-(CH,) -
CH,-CH,), 0.97 (t, 3H, S-(CH,),-CH,).
5-((5-Pentylthio-4-phenyl-1,2,4-triazole-3-ylmethyl)thio)-
N-phenyl-1,3,4-thiadiazole-2-amine (2.6). '"H NMR (400
MHz), 5, ppm: 9.29 (s, 1H, NH), 7.61-7.58 (m, 2H, C H.NH),
7.49-7.42 (m, SH, C H,), 7.35-7.32 (m, 2H, C.HNH), 6.91
(t, 1H, CHNH ), 3.11 (t, 2H, S-CH,-(CH,),-CH,), 1.70—
1.66 (m, 2H, S-CH,-CH,-(CH,),-CH,), 1.40-1.35 (m, 4H,
S-(CH,),-(CH,),-CH,), 0.88 (t,/=5.4 Hz, 2H, S-(CH,),,-CH.).
5-((5-Hexylthio-4-phenyl-1,2,4-triazole-3-ylmethyl)thio)-
N-phenyl-1,3,4-thiadiazole-2-amine (2.7). '"H NMR (400
MHz), 5, ppm: 9.26 (s, 1H, NH), 7.59-7.56 (m, 2H, C ,H.NH),
7.48-7.42 (m, SH, CH,), 7.33-7.29 (m, 2H, C _H.NH),
6.92 (t, IH, CHNH ), 3.16 (t, 2H, S-CH,-(CH,),-CH,),
1.69-1.67 (m, 2H, S-CH -CH ~(CH,),-CH,), 1.33-1.27 (m,
6H, S-(CH,),-(CH,),-CH,), 0.93-0.88 (m, 3H, S-(CH,)-CH,).
5-((5-Heptylthio-4-phenyl-1,2,4-triazole-3-ylmethyl)thio)-
N-phenyl-1,3,4-thiadiazole-2-amine (2.8). 'H NMR (400
MHz), J, ppm: 9.26 (s, 1H,NH), 7.57-7.54 (m, 2H, C_H NH),
7.48-7.42 (m, 5H, CH,), 7.32-7.27 (m, 2H, C H.NH),
6.92 (t, IH, CHNH ), 3.19 (t, 2H, S-CH,-(CH,),-CH,),
1.72-1.69 (m, 2H, S-CH,-CH ~(CH,),-CH,), 1.35-1.27 (m,
8H, S-(CH,),-(CH,) -CH,), 0.92-0.88 (m, 3H, S-(CH,) -CH,).
5-((5-Octylthio-4-phenyl-1,2,4-triazole-3-ylmethyl)thio)-
N-phenyl-1,3,4-thiadiazole-2-amine (2.9). '"H NMR (400
MHz), 5, ppm: 9.31 (s, 1H, NH), 7.59-7.56 (m, 2H, C H.NH),
7.49-7.43 (m, SH, C H,), 7.32-7.27 (m, 2H, C.HNH), 6.95
(t, 1H, C HNH),3.19 (t, 2H, S-CH -(CH,) -CH,), 1.71-1.65
(m, 2H, S-CH,-CH,-(CH,),-CH,), 1.31-1.24 (m, 10H,
S-(CH,),~(CH,).-CH,), 0.93-0.89 (m, 3H, S-(CH,),-CH.).
5-((5-Nonylthio-4-phenyl-1,2,4-triazole-3-ylmethyl)thio)-
N-phenyl-1,3,4-thiadiazole-2-amine (2.10). '"H NMR (400
MHz), 5, ppm: 9.31 (s, 1H, NH), 7.57-7.54 (m, 2H, C ,H,NH),
7.49-7.43 (m, 5H, C H,), 7.31-7.25 (m, 2H, C_H NH), 6.94
(t, 1H,C,HNH), 3.14(t, 2H, S-CH -(CH,) -CH,), 1.71-1.67
(m, 2H, S-CH,-CH -(CH,)-CH,), 1.31-1.22 (m, 12H,
S-(CH,),-(CH,),-CH,), 0.91-0.85 (m, 3H, S-(CH,),-CH,).
5-((5-Decylthio-4-phenyl-1,2,4-triazole-3-ylmethyl)
thio)-N-phenyl-1,3,4-thiadiazole-2-amine (2.11). '"H NMR
(400 MHz), 6, ppm: 9.24 (s, 1H, NH), 7.58— 7.55 (m, 2H,
C,HNH), 7.49-7.44 (m, 5H, CH,), 7.33-7.27 (m, 2H,
CHNH), 6.93 (t, IH, C.HNH), 3.13 (t, 2H, S-CH -(CH,), -
CH,), 1.75-1.72 (m, 2H, S-CH,-CH,-(CH,).-CH,), 1.33-1.30
(m, 2H, S-(CH,),-CH,-(CH,)-CH,), 1.26-1.21 (m, 12H,
S-(CH,),-(CH,).-CH,), 0.92-0.85 (m, 3H, S-(CH,),-CH,).
The prediction of biological activity spectra obtained
with the computer PASS program demonstrated that most
synthesized compounds were predicted to have antimicrobial
activity (Pa=50-68 %). It is also noteworthy that for the most
compounds a possible anti-tuberculosis effect is predicted
(Pa=35-45%).

Conclusions

The synthesis and peculiarities of the course of the reactions
of the stepwise production of 4-phenyl-5-((5-phenylamino-
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1,3,4-thiadiazole-2-ylthio)methyl)-1,2,4-triazole-3-thione
were presented in this work. It was optimized S-alkylation
reactions of 4-phenyl-5-((5-phenylamino-1,3,4-thiadiazole-
2-ylthio)methyl)-1,2,4-triazole-3-thione. Based on virtual
screening using PASS Online®, the possibility of more in-
depth studies of in vitro and in vivo antimicrobial activity
has been demonstrated.

Prospects for further research. According to the research
results it is planned to expand the line of this class of com-
pounds to identify promising biologically active compounds
among them.
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3acTocyBaHHA NOXiAHMX XiHOHY ANA cneKTPoOTOMETPUYHOIO
BU3Ha4YeHHSA NiKapCbKUX 3acobiB

K. M. Measenesa®P, A. O. [loHueHko®E, C. O. Bactok*F

3anopisbkuil AepxaBHU MeauyHWiA yHiBepcuTeT, YkpaiHa

A — koHUenuis Ta gu3aiiH gocnimkeHHst; B — 36ip gaHnx; C — aHani3 Ta iHTepnpeTauis gaHux; D — HanucaHHs ctatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepaXEHHS CTaTTi

MeTa po6oTun — po3pobka Ta Banigauis cnekTpodOTOMETPUYHMX METOAVK aHanidy aueTUnuucTeiHy Ta CTPenToMiLMHY cynbdary, LWo
npvaaTHi 4ns BUKOPUCTaHHS Nif vyac cTaHAapTu3aLlii AOCNimKyBaHUX PEYOBUH Y CyOCTaHLIAX i Mikapcbkux hopMax.

Matepianu Ta meTogu. Y focnigKeHHi BUkopucTanu poboui cTaHAapTHI 3pasku aLeTunumMcTeiHy, CTpenToMiLyHy cynbgaTy. SK opraHiyHi
aHaniTU4HI peareHTn 3acTocyBanu NoXiaHi XiHOHy: HaTpii 1,2-HadpTOXiHOH-4-cynbdoHaT i 2,3-auxnop-1,4-HachToxiHOH. ONTUYHY ryCTUHY
NPOAYKTIB peakLii BUMiptoBanu 3a 4onomMoroto cnektpodotomeTpa «Specord 200y.

Pesynikratu. Y pesynbrati ekcnepyMeHTanbHUX AOCTiMKeHb BU3HAYMUIM ONTUMAarbHI YMOBU B3aEMOLi peareHTiB i3 NnikapCbKuMu peyvoBu-
Hamu, siKi JoCimKyBany. ByBYMnM YiHHMKW, WO BNNMBAIOTL Ha XapaKTep CrekTpa NorMWHaHHS Ta MOBHOTY YTBOPEHHS NPOAYKTIB peakLii:
npvpoaa po3ynHHUKa, pH peakuiiHoi cymiLwi, KiNbKIiCTb | NOPsSA0K OAABAHHS peareHTiB, TeMmneparypa, vYac nepebiry Ta CTilKiCTb NpoayKTiB
peakLin 3 yacom. BctaHoBneHo, Lo HaTpin 1,2-HadTOXiHOH-4-CynboHaT B3aEMogi€ 3i CTPENTOMILWHY CyrnbhaToM y TyHOMY CepeaoBULLj
3 yTBOPEHHAM 3abapBneHoi cnonykn 3 makcumymom abcopbuii npu 560 HM. Peakuis B3aemogii 2,3-auxnop-1,4-HadTOXiHOHY 3 aueTun-
umucteiHom nepebirae B cepenouyi JM®A 3a yMoBM HarpiBaHHs peakLiiiHoi cymiti npotsrom 10 xB 3a Temnepatypu 95 °C. Makcumym
abcopbuii cnocTepiranu npu 425 HM. 3piicHunu Banigauito po3pobneHnx Metoauk. BruaHaumnm OCcHOBHI BanigaLiiiHi XapakTepucTuku:
CreundiYHICTb, NIHINHICTb, NPELM3IHICTb, NPaBUIBLHICTb, POGACTHICTL i Aiana3oH 3acTocyBaHHs. [ianopsaKyBaHHs 3akoHy bepa BraHaumnm
B Mexax 4,48-8,40 mr/100 mn gna auetunuumcteidy Ta 2,00-8,00 mr/100 mn ans ctpentomiumHy cynbgaty. Metogamm HenepepBHUX 3MiH i
MOINSPHYX CMiBBIAHOLLEHb BCTAHOBMIM KOEMILIEHTV CTEXIOMETPUYHIX CMIBBIAHOLLIEHb KOMMOHEHTIB, ki pearytoTb, Y AOCTIMKYBaHUX PeaKLisiX.

BucHoBku. BctaHoBunm onTmanbHi ymoBm nepebiry peakLii B3aemogii aLetunumucteidy 3 2,3-guxnop-1,4-HapToXiHOHOM | CTPENTOMILMHY
cynbgaty 3 HaTpiit 1,2-HadpToxiHOH-4-CynbdoHaToM. Po3pobuni HOBi cnekTPOOTOMETPUYHI METOAUKM KiNbKICHOTO BU3HAYEHHS AOCnia-
XyBaHUX NiKapCbKUX PEYOBUH, Ski anpoboBaHo Ha nikapcbkux dopmax. [loBeaeHo, o po3pobneHi METOAWKY BUPI3HAKTLCS MPOCTOTO,
BiATBOPIOBAHICTIO Ta EKCMPECHICTIO.

MpumMeHeHne NPOU3BOAHLIX XMHOHA ANA CNEKTPOhOTOMETPUYECKOTO OnpeaerneHns neKapcTBeHHbIX CPeacTB
K. M. Mengenesa, A. A. [loHuyeHko, C. A. Bactok

Llens pa6otki — pa3paboTka 1 Banugaumus cnekTpohoTOMETPUYECKIX METOAUK aHanm3a aueTunumcTenHa 1 cTpenToMuuyHa cynbdara,
MPUroaHbIX ANS UCMONb30BaHUS NPW CTaHAAPTU3aLMN UCCredyeMblX BELECTB B CyOCTaHLMSX 1 NekapcTBEHHbIX hopmax.

Matepuanel n metoabl. B nccnegosaHum mcnonb3osarbl pabouve ctangapTHble 06pasLbl aLueTUUMCTeMHa U CTpenToMULMHa
cynbcata. Kak opraHuyeckne aHannTu4eckne peareHTbl MpUMEHeHbl MPOU3BOAHBIE XMHOHA: HAaTPU 1,2-HathTOXMHOH-4-CynbdoHaT 1
2,3-pnxnop-1,4-HadpToxMHOH. ONTUYECKYHO NIIOTHOCTL NPOAYKTOB peakLnn U3Mepsanu ¢ NoMoLLbto cnekTpodotomeTpa «Specord 200».

Pesynbkrathl. B pesynsrarte akcnepyuMeHTarnbHbIX UCCeAoBaHNi onpeaeneHbl OnTMMarbHbIe YCIIoBUSt B3aUMOAENCTBIS peareHToB C UC-
crefyemMbiMU NeKapCTBEHHbIMY BeLecTBaMU. /3yyeHbl (hakTopbl, BIUSIOLLME HA XapaKTep CrekTpa NOrOLLEHWS 1 MOTHOTY 06pa3oBaHms
NPOAYKTOB peakumu: Npupoaa pacteoputens, pH peakLMoHHON CMecK, KOMMYECTBO M NOpsAoK A06aBNeHNs peareHToB, TEMMeparypa,
BPeMs NPOTEKaHUs 1 YyCTONYMBOCTb NPOAYKTOB peakLmMin CO BpeMeHEM. YCTaHOBMNEHO, YTO HAaTpui 1,2-HadpTOXMHOH-4-CynbgoHaT B3an-
MOZE/CTBYET CO CTPENTOMULIMHA CyrbdaToM B LLENOYHON cpeae ¢ 06pa3oBaHNEM OKPALLEHHOTO COEAMHEHNS C MakcuMyMoM abcopbumm
npw 560 HM. Peakuus BaumopencTaus 2,3-amxnop-1,4-HadTOXMHOHA C aLeTUNLMCTENHOM NpoTekaeT B cpeae AM®A npu HarpeBaHum
peakumoHHon cmecy B TedeHne 10 MuH npu Temneparype 95°C. Makcumym abcopbumm otmedeH npu 425 Hwm. MNpoBeaeHa Banuaauus
paspaboTaHHbIx MeToank. OnpeaeneHbl OCHOBHbIE BanuaaLMOHHbIE XapakTEPUCTUKM: CNEUNEUIYHOCTb, MUHEAHOCTb, MPELM3NOHHOCTD,
npaBUMbLHOCTb, POBGACTHOCTL ¥ AManasoH npumeHeHust. MogunHeHve 3akoHy Bepa Habntoganu B npegenax 4,48-8,40 mr/100 mn ans
auetunuuctemHa u 2,00-8,00 mr/100 mn gns ctpentoMuumHa cynbdara. Metogamm HenpepbiBHbIX MU3MEHEHWI 1 MONSIPHBIX COOTHOLLIEHNI
YCTaHOBMeEHbI KO3 DULMEHTHI CTEXVOMETPUYECKUX COOTHOLLIEHMI PearvpytoLLX KOMIOHEHTOB B MCCEOYEMbIX PeaKLsiX.

BIOOMOCTI YOK: 547.567:615.2/.4.074:543.422.3
NPO CTATTIO DOI: 10.14739/2409-2932.2019.3.184173
AxTyanbHi NUTaHHA hapMaLeBTUYHOI | MeANYHOI Hayku Ta npakTuku. — 2019. — T. 12, Ne 3(31). — C. 250-255

Knto4oBi crnoBa: auetunuymcTein, CTpenToMiLnHy cynbdar, 2,3-anxnop-1,4-HacToxiHoH, HaTpiit 1,2-HadToXiHOH-4-CynbdoHaT,
CNeKTPOdOTOMETPIS, KinbKiCHE BU3HAYEHHS, BanifaLlisi.
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3acmocysaHHsi MOXIOHUX XiHOHY Orisi CIeKmMPOghOmMOMEMPUYHOR0 8U3HaAYEHHS JiKapChbKUX 3acobie

BriBoakI. YcTaHOBNEHb! ONTUMAarbHbIEe YCIOBUS NPOTEKaHUA peakuuy B3aMMOAencTBus auetunuucTenHa c 2,3-guxnop-1,4-Hadproxu-
HOHOM 1 CTpenToMuLMHa cynbdata ¢ HaTpuii 1,2-HadpTOXMHOH-4-cynbthoHaToM. PaspaboTaHbl HOBbIE CNEKTPOOTOMETPUYECKNE Me-
TOAVKM KONMYECTBEHHOIO ONpPEeAeneHnst UCcreyeMblX NekapCTBEHHbIX BELLECTB, KOTOPbIE anpobupoBaHbl Ha NekapCTBEHHbIX hopMax.
[lokazaHo, 4To paspaboTaHHble METOAMKYM OTIMYAKOTCSA NPOCTOTON, BOCMPOU3BOAMMOCTbLIO M 3KCMPECCHOCTLH).

KnioueBble croBa: aueTUNUMUCTENH, CTpeNToMULUMHA cynbdar, 2,3-auxnop-1,4-HadTOXMHOH, HaTpui 1,2-HadhTOXMHOH-4-CynbgoHar,
CNEKTPOGOTOMETPYSI, KONMYECTBEHHOE ONpeaeneHune, Banuaauusi.

AkTyanbHble Bonpochbl hapmaLeBTU4eCKOM U MeAULIMHCKON HayKu 1 npakTuku. — 2019. — T. 12, Ne 3(31). — C. 250-255

Application of quinone derivatives for spectrophotometric determination of drugs
K. P. Miedviedieva, A. O. Donchenko, S. O. Vasiuk

The aim of this research is the development and validation of spectrophotometric methods for the determination of acetylcysteine and
streptomycin sulfate, suitable for the standardization of test substances and analysis dosage forms.

Materials and methods. The substances of the acetylcysteine and the streptomycin sulfate, the quinone derivatives (the solutions
of sodium 1,2-naphthoquinone-4-sulfonate and 2,3-dichloro-1,4-naphthoquinone), as the analytical color reagents, were used for the
experiment. The spectrophotometer Specord 200 for measuring the optical density was applied.

Results. According to experimental data, the optimal conditions between the test substances and the added reagents were established.
The factors affecting the character of the absorbance spectrum and the value of absorbance: the nature of the solution medium, the
amount of added reagents, pH of the reaction mixture, conduction period of the reaction and reaction product resistance in time have been
studied for the development of a methods of quantitative determination of acetylcysteine and streptomycin sulfate on based reactions
with quinone derivatives.

It was experimentally established that the sodium 1,2-naphthoquinone-4-sulfonate with streptomycin sulfate in the alkaline medium to form
a colored composition with maximum light absorbance at 560 nm. The solution of 2,3-dichloro-1,4-naphthoquinone with acetylcysteine
in the DMFA medium to form a colored composition with maximum light absorbance at 425 nm. It was necessary to heat it on the water
bath for 10 min at 95 °C for more complete conduction period of reaction.

According to SPU, the procedure of validation was determined. It has been proved that the developed techniques of the quantitative
determination based on such characteristics as linearity, accuracy, validity, application range and robustness. The obedience to the Beer’s
Law is 4.48-8.40 mg/100 ml for acetylcysteine and 2.00-8.00 mg/100 ml for streptomycin sulfate. Stoichiometric ratios of the reaction
mixture component have been established by means of the method of isomolar series and continuous change method.

Conclusion. As a result of this work, the optimal reaction conditions for the reaction of acetylcysteine with 2,3-dichloro-1,4-naphthoquinone
and streptomycin sulfate with sodium 1,2-naphthoquinone-4-sulfonate have been established. Based on the obtained data, new
spectrophotometric methods for the quantitative determination of the investigated drugs were developed and tested on the dosage forms.
It is proved that the developed methods are simple, reproducible and expressive.

Key words: acetylcysteine, streptomycin sulfate, 2,3-dichloro-1,4-napthoquinone, sodium 1,2-naphthoquinone-4-sulfonate,
spectrophotometry, assay, validation studies.

Current issues in pharmacy and medicine: science and practice 2019; 12 (3), 250-255

O06ir danbcudikoBaHUX JIIKAPCHKUX 3aCO0IB CTAHOBUTH
I00aNbHy 3arpo3y JJs 3M0poB’s HacelneHHs. [IpoTsrom
OCTaHHIX POKIB 1 Ha HAl[lOHAJIBHOMY, 1 HA MDKHApPOTHOMY
PIBHSIX ITiIBUIIYFOTHCSI BUMOTH JI0 SIKOCTI JIKiB. Y 3B’sI3KY 3
MM HaOyBae 3HAYCHHS! BIOCKOHAJICHHS T CTBOPEHHSI HOBHX
METOIIB aHaJIi3y SIKOCTI JIIKapChKUX 3ac00iB. [t cygacHUX
(hapMareBTUUHHX MiAMPUEMCTB OJHUM i3 HAHJOCTYITHIIINX
METOIIB aHAIi3y 3AIUIIAETHCS CIEKTPOPOTOMETPIS B YiIb-
TpadioneToBiil i BHuaUMIN obnactsax crekrpa. Criekrpodo-
TOMETPHYHI METOAMKH € TOYHHMH, CKCIPECHHMH, JAK0Th
MOXJIMBICTh IIBUJIKO 3/1iHCHIOBATH KOHTPOJIb MOKa3HUKIB
SIKOCTI Ta OE3MEKH MPOAYKIIii, OAHAK MOTPEOYOTh BUKOPH-
CTaHHsI OpraHiYHUX PEareHTiB, sIKi 31aTHI YTBOPIOBATH 3
JIOCITKYBaHUMH PEHOBHHAMH 320apBIICHI CIIOTYKH.
[TpiopuTeTHUM HANPSIMOM JIOCII/PKEHHSI HUHI € 3aCTOCY-
BAHHS XIHOHIB Ta IXHIX MOXITHUX SIK OPTaHIYHUX PEArcHTIB
JUTSL QaHAITI3Y JIIKapchKUX pedoBuH [1,2]. Y HaykoBiii niTepa-
Typi HaBelleHa iH(POPMAIIiS IIOI0 BUKOPUCTAHHS TTOX1THIX
XIHOHY [UTs aHai3y nedasoCrnopuHoBuX [3—5] 1 B-makTam-
HUX aHTHOIOTHKIB [6]. BinoMoto € cnekrpodoromerpudna

METO/IMKA KUTbKICHOTO BU3HAYCHHST TUKIO(EHAKY HATPIIO HA
OCHOBI peakiiii 3 HaTpiit 1,2-HadToXiHOH-4-CyTB(pOHATOM ¥
nyxaomy cepenouii (pH 11,9) 3 makcumymom abcopOiii
nipu 456 uM [ 7]. [y aHamizy aHTUTEMOPATi9HUX JIIKAPCHKIX
3ac00iB 3aCTOCOBYIOTh peareHT ['100ca (2,6-auxsiop-n-0eH30-
XiHOH-4-X110piMin). Tak, aMiHOKaIPOHOBA KHCIIOTa B3aEMO]TIE
3 peareHTOM NpH HarpiBanHi npotsirom 10 XB 3a Temmnepa-
Typu 50 °C, ONTHYHY TYCTHHY BUMIpIOIOTh TIpu 680 HM
[8]. Y pobori [9] onucano BU3HAYCHHS MPOTHMITPEHO3HUX
AQHAJIBI€THKIB HA OCHOBI PEaKIiH i3 7-XJIOpaHLIOM. YCHIIITHO
3aCTOCOBYIOTh METOAMKY aHali3y METONPOJIOY TapTpary,
3aCHOBAaHY Ha YTBOPEHHI MPOIYKTY B3a€MOJIT JIKapChKOi
pedoBuHH Ta 2,3-auxiop- 1,4-HadTOXIHOHY (IIMXJIOHY) 3 MaK-
cumyMoM abcopOitii mpu 493 um [10]. Takox peKOMEHI0BaHO
BUKOPHCTOBYBATH JUIsl KIJIbKICHOTO BU3HAYEHHS JIKApPChKHUX
PEUOBHH aHTPaxiHOHOBI OapBHMKM — XiHamizapuH [11] Ta
anizapruHOBHiT uepBoHMH [12,13].

Bepyuu 1o yBaru BUCOKY CHIEIIU(IUHICTh, CENCKTUBHICTB 1
Yy TIMBICTh PEAKITH i3 3aCTOCYBaHHIM X1HOHIB Ta {XHIX TO-
X1JTHHX, aKTYaJIbHICTh IOCITIDKSHHS B3a€MO]IIT INX pPearcHTiB
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K. 1. Medsedesa, A. O. [JoH4eHko, C. O. Bacrok

13 JIIKApCHKMMH PEYOBMHAMY Ta CTBOPEHHS HOBUX METOJIMK
aHaJIi3y JIKapChKUX 3aCO0IB HE BUKJIMKA€E CYMHIBIB.

MeTa po6otu

Po3poOka Ta Bamifarist cieKTpo(OTOMETPHYHUX METOIIMK
aHaJi3y aleTHILNUCTEIHY Ta CTPENTOMIIUHY Cyibdary,
NPUIATHUX 11 BUKOPHCTAHHS IIiJl Yac cTaHxapTH3awii 1o-
CITI/DKYBaHUX PEYOBHH Y CyOCTAHIISIX 1 IIKapChKUX (hopMax.

Martepianu i MeToau pocnimkeHHs

Jis po3poOKH METOAMK KUTBKICHOTO BU3HAUEHHS SIK 00’ €K-
TH JOCIIDKCHHS BUKOPHCTAIN poOOYi CTAaHAApPTHI 3pa3Kh
AIeTHIIIICTEIHY Ta CTPENTOMINMHY Ccynbdary. Sk opra-
HIYHI aHAJITHYHI PEareHTH 3aCTOCYBAIH MOXiTHI XiHOHY:
2,3-mmxiop-1,4-nadroxinon (Sigma-Aldrich), Harpiii 1,2-Ha-
¢droxinon-4-cynsdonar (IIpAT «II3XP») Ta pozunHHUKH
KBaTiiKaIii «X.9.», «4.1.a.» Ta «HapM.»: BoJa OYHUIICHA,
JAM®A, NaOH.

Jocninumm mikapcbki (pOPMHU MPOMHUCIOBOTO BHPOOHHU-
1TBa:

— TOPOILOK JUIsl IPUTOTYBAHHS 1H €KIIHOTO PO3UNHY
— «Crpenromitny» 1,0 r crpenToMinmHy cyibgary (kopro-
pamist ARTERIUM) cepis 83343;

— po3unH I i1’ ekuiit — «[aramict» 100 mMr/mi ameTwi-
mucreiny (BAT «tOpis-Papm», cepist EA68/1-1).

AmHaniTnaHe obnamHaHHSA: criekTpodoTomeTp Specord
200 (Analytic Jena, ®PH), Baru enexrporsi ABT-120-5DM
(Kern & Sohn, ®PH), Bomsra 6anst Memmert WNB 7-45
(MEMMERT, ®PH), mipuwuii mocyn kiacy A.

MeToau kinbKicHoro aHanisy gocnigxyBaHux nikap-
CbKNX pe4yoBUH

MeTtoauka KinbKiCHOro BU3Ha4Ye€HHA aLeTUIILUCTEIHY.
Touny HaBaxky anerwinucreiny (0,0400 r) BmimryBanu B
MipHYy KONOy eMHicTO 25,00 MJI, pO3UHHSIIN Ta JOBOIMIN
JI0 TIO3HA4YKU po3unHoM JIM®DA, perenbHO mepeminryBa-
mu. 1,00 ma rotoBoro pozuuny o6poomsamm 0,50 ma 4 %
po3unHy 2,3-auxiop-1,4-HapTOXiHOHY, TepeMilTyBaIH.
Peakmiitny cymim HarpiBamm 10 XB Ha BozsgHill OaHi 3a
temmeparypu 95 °C. ITicist 0XomomKeHHs pO3YHH KiTbKiCHO
MIEPEHOCIITH B MipHY K00y eMHicTio 25,00 MIT 1 JOBOAMIN
pozuraoM [IM®DA 110 mo3Ha4uku. ONTHYHY T'yCTHHY BUMIPIO-
BAJIM HA TJIi KOMITCHCALIHHOTO PO3YMHY 3a JIOBKHHHU XBHJI
425 BM.

MeToguka KinbKicHOro BU3Ha4eHHSI CTPENTOMILMHY
cynbary. Touny HaBaxkKy cTpenTomMitmHy cyibdary (0,0300
T') BMIIIyBaJIM Y MipHY KosOy eMHicTio 25,00 MJ1, TOBOAWITH
JI0 TT03HAYKH BOJIOIO Ta peTelbHO nepeMinryBaiu. o 1,00 mu
onep>kaHoro po3unHy momasaiu 1,00 ma 2,0 % pozunny
Harpiii 1,2-Hadroxinon-4-cynstponary ta 1,00 ma 0,2 M
pozunay NaOH. Cymim ButpumyBaiu npotsrom 10 XB, Ha-
rpiBamu 5 XB Ha BOIsIHIM OaHi 3a Temmeparypu 85 °C. [Ticns
OXOJIO/KEHHS PO3YHH KLUTbKiCHO TIEPEHOCHITH B MipHY KOJIOY
eMHicTIO 25,00 MJ1 1 TOBOAMIIN OYHIIICHOO BOIOKO [0 II03HAY-
ku. ONTHYHY TYCTHHY BUMIPIOBAJIM Ha TJT1 KOMIIEHCAIIHHOTO
PO3YHHY 32 TOBKUHH XBUIII TIPH 560 HM.

MeToauka KinbKiCHOro BM3Ha4yeHHs1 aLeTUNLUCTEIHY
B PO34uHi ana iH’ekuin. 1,00 M iH’€KIiHHOTO PO3YHHY
BMIITyBaJX B MipHY K00y emHicTio 100,0 M Ta moBOAMIN
pozunHOM JIM®DA 110 mo3HaukH. 1,60 M1 0iep’KaHOTO PO3UHHY
MIEPEHOCIITH B MipHY K00y Ha 25,00 M1 Ta aHaJi3yBamu 3a
3araJibHOI0 METOIMKOIO.

MeToguka KinbKicHOro BM3Ha4eHHsI CTPEenTOMILIMHY
cynbdaTy B NOPOLLKY ANS NPUroTyBaHHA iH’E€KLiNHOro
po3unHy. Touny HaBaxky Jikapcekoi ¢opmu (0,0315 1)
BMILIyBaJIM B MipHY K00y eMHicTO 25,00 M1, IOBOANIIH JI0
TIO3HAYKH BOJIOIO Ta PeTeINbHO Mepeminrysaii. 1,00 mir oep-
JKAHOTO PO3YMHY aHAJI3yBajHM 32 3arAJIbHOI0 METOIHKOIO.

PesynkraTti Ta ix 06roBopeHHs

Ha nouarkoBoMy eTtari po3po0KH CIIeKTPOPOTOMETPUUHHX
METO/IUK aHai3y alleTHIINUCTEIHY Ta CTPENTOMILIHY CYIlb-
(hary moCIiIMIM BIUIMB HA Mepedir peakifiif mpupoau pos-
YHHHHKA, KOHIICHTPAIIIT JOCITIKYBAHUX PEYOBHH 1 PETCHTIB,
YMOB TIPOBEIICHHA A0CIiay (Temmeparypa, pH peaxmiiHOi
CyMillli, KUTBKICTB 1 MOPSIIOK JI0JIaBaHHSI PEarcHTiB, yac
nepediry peaxiiii).

VY pesyabrari Ui MPOBEICHHS PEaKiliii B3aeMoJii arre-
trnucteiny 3 2,3-nguxiop-1,4-nadToxiHoHOM 00paHO
JAM®A, crpentominuny cynbdary 3 Harpiid 1,2-Hadroxi-
HOH-4-Cynb(hOHATOM — BO/TY OUHIIICHY 32 HASSBHOCTI PO3UHHY
NaOH.

[potsirom mociKeHHS BCTAaHOBUIIH, IO TTiJT 9ac B3a€MO-
Jii Hatpiii 1,2-HadToxiHOH-4-Ccynb(oHaTy 31 CTPENTOMILMHY
Cyab(haToM y JIy’>KHOMY CEpPEIOBHILI YTBOPIOEThCS 3a0apBIte-
Ha CIIOJTyKa 3 MAKCUMYMOM CBITJIONOIIMHAHHS ITPpU 560 HM.
BusHaummm, mo peaxIiifHy cyMilr HeoOXiHO BUTPUMYBATH
6m3pKo 10 XB 3a KIMHATHOT TeMIlepaTypH, Jaji HarpiBatu
npotsroM 5 xB 3a Temneparypu 85 °C.

VY Bumaaky B3aemonii 2,3-auxiop-1,4-HadTOXiHOHY 3
aleTWIICTETHOM peakiis nepedirae B cepenosuii MDA
3a YMOBH HarpiBaHHsI peaKiifiHo1 cymiri nmpotsirom 10 XB 3a
temneparypu 95 °C. MakcuMyM CBIT/IONOIIMHAHHS CIIOCTe-
piramu mpu 425 HM.

Ha puc. 11 2 naBenieHi ceKTpy NONIMHAHHS TPOYKTIB
peaKIiif TOCTiHKYBaHNX JTIKaPCHKUX PEYOBHH 3 00paHIMU
peareHTaMH. 3a ONTHUMAIBLHUX YMOB 3/1iHCHEHHS aHaJi3y
BCTAQHOBHMJIM MAKCHMYMH CBITJIONOIIMHAHHS Ta PO3paxyBaliH
AHAJIITHYHI TIOKA3HUKHU YyTIMBOCTI BIMOBITHUX PEaKIliit
(maoén. 1).

BusHayeHHs BanigauinHux xapaktepuctuk. Hacryn-
HUH eTamn JOCITiDKEHHS — Balimaris po3poOIeHuX MeTo-
UK. Bamigariist aHaJliTHYHOT METOAMKU Tiepedadae JiTke
(hopMyITIOBaHHSI aHAJIITUYHOTO 3aBAAHHS — 3 SIKOIO METOO
BUKOPHCTOBYIOTh METOIMKY. J[Jsl METOMK KibKICHOTO BH-
3HAYCHHS JTIKAPCHKUX PSIOBIH BCTAHOBIIOIOTH BaJIiMAIliiHI
XapaKTepUCTUKHU, BUCBITICHI y JIDY Ta crerianizoBanii
miteparypi [ 14-16].

NininHicTk. TTixmopsaKyBaHHS OCHOBHOMY 3aKOHY CBITJIO-
MONTMHAHHS criocTepirany B Mexax 4,48—8,40 mr/100 vt st
anerwucteiny ta 2,00—8,00 mr/100 Mt 715t CTpenTOMILIHY
cyabdary, ToMy came B IIUX MEXKaX BU3HAYaJIH JIHIHHICTS.
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Tabnuus 1. AHaniTMYHI NOKa3HUKN Yy TNMBOCTI AOCHIMKYyBaHNX peakLii

ml"

CTpenToMilmHy cynbgar 1,16:10* 0,125 6,28

AueTunumcTein 425

0,109-10°

1,49 0,88

Tabnuusa 2. Yncnosi NOKa3HWKN MiHINHOT 3aneXHOCTi

S e e [

AueTunumcTein

b+ (s,) 0,9712 + (0,0191) - -

ax(s) 2,9025 + (1,9506) |a] < Aa=t(95%;7)-5,=3,696 Bignosigae
S, o(%) 1,056 < A, (%)/t(95%;7) = 1,054 Bianosinae
r 0,9987 >0,9984 Bignosigae
CTpenToMmilmHy cynbdar

bt(s,) 1,0036 + (0,0245) - -

azx(s) -0,1043 + (2,4635) |a] < Aa=t(95%;7)-s,=4,668 BignoBigae
S,0(%) 0,9426 < A, (%)/t(95%;7) = 1,056 Bignosinae
r 0,9978 20,9970 Bignosifae

Tabnuuga 3. BusHaueHHst TOYHOCTI Ha piBHi 36ixHOCTI (N =9, p = 0,95)

MeTponoriyHi xapakTepucTmku

Jlikapcbka chopma Bwmict
«lHramicT», po34unH Ans iH'ekuin 100 mr/mn 0,103 4,41-10% | 1,28 2,38 1,60
«CTpenToMiLWH», MOPOLLOK AMS MPUrOTYBaHHS iH'EKLIHOTO PO34MHY 10r 1,03 1,09-10° | 1,06 1,97 3,20

Tabnuuga 4. Pesynstatyi BUSHa4eHHS NpaBUIibHOCTI METOAOM [06aBOK

«lHramicT», po34unH Ans iH'ekLuin

99,30 6,37 0,700

«CTpenToMiLMH», MOPOLLIOK AMS MPUrOTYBaHHS! iH'EKLINHOTO PO3YMHY

99,20 1,07 0,800

3asexHicTh abcopOlLIii Biji KOHIIEHTpALIii aHaTi30BaHUX pe-
YOBUH HaBEACHO Ha puc. 3.

MetonoM HailMEHIINX KBaJpaTiB 3a JOIIOMOTOIO perpe-
CiIfHOTO aHaJIi3y po3paxyBay YHUCIOBI MOKA3HUKH JiHIHHOT
3aIIeKHOCTI (maobn. 2).

3a maHuM# mabauyi 2, po3paxoBaHi MOKa3HUKH BiIHNOBI-
JIAFOTh KPUTEPISM MO0 MTapaMeTpiB JHIHHOI 3aJeKHOCTI,
BcraHoBieHNM J|DY, ToMy po3poObieHi METOTUKHA € Iii-
HiltHuME. [liarma3oH 3aCTOCYBaHHS METOAWKH KiJIBKICHOTO
BH3HAYCHH alleTIIIICTeTHY cTaHoBUTH 70—130 %, cTper-
ToMminuHy cyibgary — 80-120 %.

Mpeuusinnictb. Iix yac aHai3y BU3HAYAIH e OJTHY Ba-
JaniiHy XapakTepUCTUKY — IPEU3IHHICTD. 1 BUBYCHHS
TOYHOCTI Ha PiBHI 30KHOCTI MpoaHai3yBaIN 9 pO34nHIB,
KOHIIGHTpAIi] SKNX BapifoBalUCs B JOCII/DKYBAaHOMY Iia-
T1a30HI METOJMKH (IUTIOC PO3YHH ITOPIBHSIHHS, KOHLICHTpAIlis
SIKOTO OJMM3bKa 10 HOMiHAIBHOL). JlaHi mabauyi 3 cBiT4aTh

PO NPeLu3iiHICTh PO3POOIEHUX METOIUK 3T1THO 3 BUMOTa-
mu JI®Y, ockinbky X He nepesuutye ,As %.

MpaBunbHicTb. MeTogoM 100aBOK BCTaHOBITIOBAIN
TIPaBUJIBHICTH PO3POOIICHNX METOMMK. [IpoTarom excriepu-
MEHTY MTOPIBHIOBAIN BENUYHWHH a0COPOIIii OCTiKyBaHIX
3pasKiB 1 THX CAMUX 3pa3KiB i3 JOAaBaHHAM ITEBHOT KITBKOCTI
PO3YHHY CTaHAPTy MOCIIHKYBAHOI JIKapChKOI PEIOBHHU
(mao6n. 4).

PobacTHicTb. YeproBicTs i KLTBKICTB TOMAHMX PEAreHTiB,
PO3YMHHHKIB, TEMIIEpPATypa Ta 4ac HarpiBaHH:, CTA0UTHHICTD
JOCTIJUKYBaHAX PO3YMHIB y 4Yaci — (akTopw, M0 3[aTHi
BIDIMBATH HA BEIWYHUHY a0COpOIIii, JOMOMararoTh OiHUTH
pobacTHicTh Ha eTarti po3po0IeHHsT METOIB aHai3y. Jlose-
JICHO, 1110 POo34MHH CTiiKi (30 XB), a Ha BEIMYHUHY ONTHYHOT
TYCTHHH 3a0apBIICHUX PO3YMHIB HECYTTEBO BIUIMBAIOTH
3MIHHM KUJIBKOCTI TofaHux peareHTiB (£10 %), Temneparypu
Ta 4acy HarpiBaHHI.
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Puc. 1. CnekTp nornuHaHHs NpoayKTy peakuii aueTunuucTeiny 3
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Puc. 2. CnekTp nornvnHaHHS MPOAyKTY peakLii CTPenTOMILMHY Cyrb-
daty 3 HaTpin 1,2-HadpTOXIHOH-4-CynbdOHATOM.
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Puc. 3. MpaciuHa 3anexHictb abcopbuii Big koHUeHTpauii ALILL.

BucHoBKkuM

1. EMmipr9gHO BH3HAUWIIM ONTHMANBHI YMOBHU Tepediry
B3a€EMOJIIT Mk TOXIJIHUMHU XIHOHY Ta JOCIIHKYBaHUMHU
JIKapChbKUMHU pedoBHHAMH. J[OBOJII BUCOKA YyTJIMBICTH pe-
aKLiil MiATBEpIKEHA PO3PAXOBAHUMH MEXaMH BHUSIBICHHS
(0,88 Mkr/mi1 1 6,28 MKI/MIT JUIsl aLlETHIIMCTETHY Ta CTpeI-
TOMILIHY CYyJb(aTy BiANOBIIHO).

2. Po3pobmmn crekTpohoTOMETPIYHI METOINKH KiJTb-
KICHOTO BHM3HAUEHHS alleTHJILUCTEIHY Ta CTPENTOMILUHY

cynbdary y 2 nikapchkux (opmax (po3duHi JJIsl iH €Ki
«IHramicT» 1 MoOpoUIKy Jisi IPUTOTYBaHHs 1H €KI[IHOTO
pozunHy «CTPEenTOMIIIH).

3. 3nificHUITH MTpoLIe Ly Py BaJigamii po3poOIeHIX METOIHUK
BiZIOBIHO 10 BUMOT J[DY.

4. 3a TakUMH XapaKTCPUCTHKAMH, SIK JIIHIAHICTB,
Mpenu3iiHICTh, MPaBUIBHICTh, POOACTHICTD 1 Jiama3oH
3aCTOCYBaHHS PO3POOIECHI METOVKH € BaJliTHUMH, XapaK-
TEpPHU3YIOThCS IOCTYIHICTIO, MOXKYTh OyTH PEKOMEHJJOBaH1
JUIsl aJIbIIIOTO KOHTPOJIIO SIKOCTI HaBEIEHHX JIKaApChKUX
3aco0iB.

MepcnekTvBn noganbLuMxX gocnigxeHb. Hamam mocii-
JOKSHHS MOXKYTB Oy TH ITPUCBSICHI pO3POOIICHHIO OpUTIHATH-
HHX CIIEKTPO(POTOMETPUYHHUX METOJIMK aHAIII3Y JIKapChbKUX
3ac00iB Ha OCHOBI peaKiliif i3 TAKUMU MTOXITHUMH XIHOHY, SIK
2,6-uXJ10p-n-0€H30X1HOH-4-XJIOPIMIJT 1 XiHAJi3apHH.
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Introduction. 1,2,4-Triazole derivatives have already proven themselves to be compounds with low toxicity and high antimicrobial,
antifungal, antiviral, hepatoprotective activity.

The aim of work is to research the anti-tuberculosis activity of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazoles-3-thiol on the bacteria strain
M. bovis.

Materials and methods. At the beginning of the experiment, the effect of the drug concentration and the pH of the medium on the growth
rate of the culture at 37 °C was detected. M. bovis 100 passage was selected for this purpose, which was cultured at 37 °C with 5-(thiophen-
2-ylmethyl)-4H-1,2,4-triazole-3-thiol at the indicated concentrations in a thermostat for 3 months on medium with pH 6.5 (ten test tubes
with each medicine concentration) and pH 7.1 (ten test tubes with each medicine concentration). M. bovis 100 passage was used as a
control without the addition of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol to the medium.

Results. The results of the experiment show that the effect of the drug at different concentrations on the medium with a pH 6.5 same
with pH 7.1.

Growth of pathogenic strain M. bovis 100 passages throughout the observation period (90 days) have been absence for all of the test
(0.1 %, 0.5 % and 1.0 %) concentrations of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazoles-3-thiol.

Conclusion. It can be concluded that 0.1 %, 0.5 % and 1.0 % concentration of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol influence
on the culture properties pathogenic strain M. bovis, which cultured on the medium with pH 6.5 and pH 7.1 at 37 °C, while holding back
growth, having a tuberculostatic effect.

JocnimkeHHA NpoTUTYGePKyNbO3HOI aKTMBHOCTI 5-(TiodeH-2-inmeTun)-4H-1,2,4-Tpiason-3-tiony
A. A. CacboHoB, B. B. 3axapcbkui

OpHa 3 0CHOBHUX NPOBMeEM y Cy4acHilt onepaTuBHIl | TepaneBTUYHIN MeauUMHI Ta hapmalii — 3aXBOPHOBAHHS, L0 CPUYMHEHI MIKPOG-
HUMW iHdEeKLiSMM.

MoxigHi 1,2,4-Tpiasonie 3apekomeHayBanu cebe K CMONyKM 3 HU3bKOK TOKCUYHICTIO Ta BUCOKOK MPOTUMIKPOOHO, NpOTUIPMOKOBOL),
NPOTMBIPYCHOO, renaTonpOTEKTOPHOK aKTUBHICTIO.

MeTa po6oTu — gocnimKeHHs NPOTUTYOEpKYNbO3HOI aKTUBHOCTI 5-(TiodeH-2-inmeTun)-4H-1,2,4-Tpiason-3-tiony wopno 6akTepii Wramy
M. bovis.

Matepianu Ta metoan. Ha novyatky gocnigy BMSIBUNM BNMB KOHLEHTpaUii npenapaty Ta pH cepefosula Ha iHTEHCUBHICTb POCTY
KyneTypu 3a Temnepatypu 37 °C. Ans yporo sigidpanu M. bovis 100 nacaxy, skui kynstusysanm 3a Temnepatypu 37 °C i3 5-(tiocbeH-
2-inmetun)-4H-1,2,4-tpia3on-3-TionioM y 3a3Ha4YeHMX KOHLEHTpaLisx y TepMocTati npotsrom 3 micsuiB Ha cepegosuuli 3 pH 6,5 (10
npoBipok i3 KOXHO KoHLEeHTpaLieto npenaparty) Ta pH 7,1 (10 npobipok i3 KoXHO KOHLEHTpaLlieto npenapary). Ak KOHTPONb BUKOpUCTanm
M. bovis 100 nacaxy 6e3 gogaBaHHs 40 cepefoBuila 5-(tTiodpen-2-inmetun)-4H-1,2,4-tpiason-3-tiony.

Pesynkrati. 0,1 %, 0,5 % Ta 1,0 % koHueHTpauii 5-(TiodeH-2-inmeTun)-4H-1,2,4-Tpia3on-3-Tiony akTMBHO BNNMBAOTb HA KYNbTYparbHi
B1ACTUBOCTI NaToreHHoro wramy M. bovis, Lo KynsTMBOBaHWI Ha cepepoBuLli 3 pH 6,5 Ta pH 7,1 npu Temnepatypi 37 °C, cTpumytoym
picT i pO3BMTOK, BOMOAi04M TYOEPKYNOCTAaTUYHOK JiEt0.

Kntouogi cnoea: 1,2,4-Tpiason, npotuty6epKynbo3Ha akTUBHICTb, FETEPOLMKITIHHI CMOMNYKU.
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WUccnegoBaHue NpoTUBOTY6epKyne3Hoi akTMBHOCTH 5-(TuodheH-2-unmetun)-4H-1,2,4-tpuason-3-tuona
A. A. CacboHos, B. B. 3axapckun

OpnHol 13 0CHOBHbIX NPOGieM B COBPEMEHHOM ONepaTUBHON W TepaneBTUYECKO MeanLIMHe 1 hapmaumnmn aensaoTcsa 3abonesaqus, Bbl-
3BaHHbIE MUKPOOHBIMK MHekumamm. MponssogHble 1,2,4-Tpuasona sapekomeHaoBanm cebs kak COeANHEHUS C HU3KOW TOKCUYHOCTBIO
11 BbICOKUM MPOTUBOMUKPOBHBIM, MPOTUBOTPUOKOBBLIM, MPOTYBOBUPYCHbBIM, renaTonpoTEKTOPHLIM AeACTBUEM.

Llens pabotkl — uccnegosaHne npoTUBOTYOEPKYNE3HON akTMBHOCTU 5-(TnodpeH-2-unmetun)-4H-1,2,4-tpnason-3-tuona Ha 6aktepuu
wramma M. bovis.

Matepuans! u metogsl. B Hayane onbiTa nccnegoBany BNvMsiHUE KOHLUEHTpaUmMU npenapata u pH cpefbl Ha MHTEHCMBHOCTbL pocTa
KyneTypbl npy Temnepatype 37 °C. [ns atoro otéupanu M. bovis 100 naccaxa, koTopbli KynsTusupoBany npu Temnepatype 37 °C ¢
5-(Tnochen-2-unmetun)-4H-1,2,4-Tpnazon-3-TMOIOM B YKa3aHHbIX KOHLEHTpaLMSX B TEpMOCTaTe B TeveHne 3 MecsileB B cpefe ¢ pH 6,5
(10 npo6umpok ¢ kaxaon KoHUeHTpaumen npenapata) v pH 7,1 (10 npobupok ¢ kaxaoi KOHLEeHTpaLmren npenapara). B kayectse koHTpons
ucnonb3oBanu M. bovis 100 naccaxa 6e3 fobaenexus k cpeae 5-(Tnoden-2-unmetun)-4H-1,2,4-tpnason-3-trona.

Pesyniratsi. Takum obpasom, 0,1 %, 0,5 % un 1,0 % koHueHTpauum 5-(Tnoder-2-unmetun)-4H-1,2,4-tpnason-3-Tvona akTMBHO BNUSIOT
Ha KynbTyparbHble CBOWCTBA NaToreHHoro wramma M. bovis, KynsTuBmpyemoro Ha cpege ¢ pH 6,5 n pH 7,1 npu Temnepatype 37 °C,

CHepX1Basi POCT 1 passuTue, obranas TyGepKynocTaTuiecknx AeNCTBUEM.

Knwouessle cnosa: 1,2,4-Tpuason, I'IpOTVIBOTyﬁepKyJ'Ie3Ha9| aKTUBHOCTb, retepolnKnmn4eckne coegnuHeHns.

AxTyanbHble Bonpochl (hapMaLeBTMYECKON N MeAULMHCKOW Hayku 1 npakTuku. — 2019. — T. 12, Ne 3(31). — C. 256-259

One of the main problems in modern surgical, therapeutic
medicine and pharmacy is diseases caused by microbial
infections. The diversity of modern antibiotics is astounding.
However, along with high antimicrobial activity, they have a
number of side effects. One of the main problems is the ad-
dictive microorganisms to existing substances.

Thus, there is the question of the creation of new antimi-
crobial medicines. 1,2,4-Triazole derivatives have already
proven themselves [1-8] as compounds with low toxicity
and high antimicrobial, antifungal, antiviral, hepatoprotective
activity [9-14].

The aim

The aim of work is to research the anti-tuberculosis activity
of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thioles on
the bacteria strain M. bovis.

Materials and methods

Cultivation and biomass accumulation for strains of M. bo-
vis was carried out on an egg nutrient medium, which was
identical in composition to the standard one manufactured by
SE “Veterinary Medicine” (Kharkiv, Ukraine). 5-(thiophen-2-
ylmethyl)-4H-1,2,4-triazole-3-thiol was added to the medium
to obtain concentrations 0.1 %, 0.5 %, 1.0 %. Measurement of
the required amount of the medicine was performed according
to GOST 27025-86. The solutions were prepared according to
the methods described in GOST 4212-76 and GOST 4517-87.

Tinctorial properties, morphological features and the timing
of primary growth, its intensity and the nature of the sub-
culture of the isolated and accumulated mycobacteria were
studied. Number, size, shape, surface, consistency, pigmenta-
tion, transparency, gloss and emulsification in saline solution
performed the analysis and evaluation of the colonies.

The tinctorial properties of mycobacteria were determined
by preparing smears from colonies (cultures) stained with
the Zill-Nielsen method and examining them under im-

mersion of a SUNNY XS series microscope with a digital
microscopic complex “Mykmed-2-1600”. The morphology
of mycobacteria was determined by length, thickness, shape,
nature of cell ends, granularity and location.

Gravimetric measurements were performed on laboratory
electronic analytical scales model ESJ-200-4(US).

Results and discussion

At the beginning of the experiment, the effect of the medicine
concentration and the pH of the medium on the growth rate
of the culture at 37 °C was detected. M. bovis 100 passage,
which was cultured at 37 °C with 5-(thiophen-2-ylmethyl)-
4H-1,2,4-triazole-3-thiol at the indicated concentrations in a
thermostat for three months on medium with pH 6.5 (ten test
tubes with each drug concentration) and pH 7.1 (ten test tubes
with each drug concentration) was selected for this purpose.
M. bovis 100 passage without the addition of 5-(thiophen-
2-ylmethyl)-4H-1,2,4-triazole-3-thiol to the medium have
been used as a control.

After these and after cultivation at 37°C, the growth of
mycobacterium colonies was recorded and characterized.

As aresult, data on the effect of concentrations of 5-(thio-
phen-2-ylmethyl)-4H-1,2 4-triazole-3-thiol on the cultivation
of M. bovis at 37°C on medium with different pH on the cul-
ture growth rate were obtained.

The data on the cultural properties of M. bovis 100 passage,
which was cultured on medium with a pH 7.1, which contains
5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol in three
concentrations was summarized in 7able 1.

Until the 7th day of the experiment, the growth of the cul-
ture of M. bovis 100 passage in the control group on medium
with a pH 7.1 at 37 °C was not observed.

The results are given in Table 1, showed no growth of
M. bovis culture 100 passage in all (0.1 %, 0.5 % and 1.0 %)
concentrations of 5-(thiophen-2-ylmethyl)-4H-1,2 4-triazole-
3-thiol throughout the observation period (90 days), indicating
the tuberculostatic effect of the drug.
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Table 1. Characterization of the cultural properties of M. bovis 100 passage, which cultured on medium with a pH 7.1 at 37 °C

Day of experience

7th day of experience

Control

A rough raid

The concentration of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol

There is no growth

There is no growth

There is no growth

14th day of experience

Rough raid and single white colo-

nies along the sowing line

There is no growth

There is no growth

There is no growth

30th day of experience

Solid growth. Smooth, small
colonies of whitish color

Unchanged

Unchanged

Unchanged

60th day of experience

Solid growth. Smooth, small
colonies of whitish color

There is no growth

There is no growth

There is no growth

90th day of experience

Solid growth

There is no growth

There is no growth

There is no growth

Table 2. Characterization of the cultural properties of 100 passages of M. bovis, which cultured on medium with a pH of 7.1 at 37 °C

The concentration of the drug isoniazid

Day of experience

7th day of experience

Mucoid plaque

Mucoids plaque is yellow

Mucoids plaque

There is no growth

14th day of experience

Unchanged

Unchanged

Single smooth colonies

There is no growth

30th day of experience

Numerous colonies are white

Single colonies are whitish

Small colonies are white

There is no growth

60th day of experience

Solid growth. Smooth, small
colonies of whitish color

The number of single small
colonies increased slightly

Small colonies are white

There is no growth

90th day of experience

Solid growth

Solid growth

The number of single small
colonies increased slightly

There is no growth

Table 3. Characterization of the cultural properties of M. bovis 100 passage, cultured on medium with pH 6.5 at 37 °C

Day of experience

7th day of experience

Control

Single colonies along the sowing

line

The concentration of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol

There is no growth

There is no growth

There is no growth

14th day of experience

Solid growth. Colonies are small,

white, smooth

There is no growth

There is no growth

There is no growth

30th day of experience

Solid growth. Colonies are small,

white, smooth

There is no growth

There is no growth

There is no growth

60th day of experience

Solid growth. Colonies are small,

white, smooth

There is no growth

There is no growth

There is no growth

90th day of experience

Solid growth. Colonies are small,

white, smooth

There is no growth

There is no growth

There is no growth

Table 4. Characterization of the cultural properties of 100 passages of M. bovis cultured on medium with pH of 6.5 with isoniazid at 37 °C

The concentration of the medicine isoniazid

Day of experience

7th day of experience

Control

Mucoid plaque

Single colonies are whitish

Arough raid

There is no growth

14th day of experience

Single colonies whitish color

Unchanged

Single smooth colonies

There is no growth

30th day of experience

Numerous colonies are white

Single colonies are whitish

Small colonies are white

Single small colonies along
the sowing line

60th day of experience

Solid growth. Colonies are small,

white, smooth

Growth of whitish, single
smooth colonies

Growth of whitish, single
smooth colonies

Unchanged

90th day of experience

Solid growth. Colonies are small,

white, smooth

The number of single small
colonies increased

The number of single small
colonies increased

The number of single small
colonies increased
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Table 3 summarizes the data on the cultural properties of
M. bovis 100 passage, which was cultured in a medium with
pH 6.5, which contained 5-(thiophen-2-ylmethyl)-4H-1,2,4-
triazole-3-thiol in three concentrations.

Until the 7th day of the experiment, the growth of the cul-
ture of 100 passages of M. bovis on a medium with pH 6.5
at 37 °C was not observed.

The results of the experiment show that the effect of
the substance at different concentrations on the medium
with pH 6.5 and pH 7.1 are the same. It was marked lack of
growth of pathogenic strain M. bovis 100 passages throughout
the observation period (90 days) for the all test (0.1 %, 0.5 %
and 1.0 %) concentrations of 5-(thiophen-2-ylmethyl)-4H-
1,2,4-triazole-3-thiol. Thus, it can be concluded that 0.1 %,
0.5 % and 1.0 % concentration of 5-(thiophen-2-ylme-
thyl)-4H-1,2,4-triazole-3-thiol actively influence the culture
properties pathogenic strain M. bovis cultured on medium
with pH 6.5 at 37°C, which holding back growth and having
a tuberculostatic effect.

The low concentration (0.1 % and 0.5 %) of the medicine
isoniazid on the medium with pH 6.5 and 7.1 at 37°C was not
inhibited the growth of pathogenic M. bovis 100th passage
unlike 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol.

Thus, tables 1-4 had shown that 5-(thiophen-2-ylmethyl)-
4H-1,2 4-triazole-3-thiol had higher anti-tuberculosis activity
than the medicine isoniazid.

Conclusions

Thus, it can be concluded that 0.1 %, 0.5 % and 1.0 % concen-
tration of 5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-thiol
actively influence the culture properties pathogenic strain
M. bovis cultured on medium with pH 6.5 at 37 °C, which
holding back growth and having a tuberculostatic effect.
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MpoTucyaoMHa aKTUBHICTL 2-((5-(3-,4-¢hTopdreHin)-4-R -1,2,4-Tpia3on-
3-in)Tio)-1-apuneTtaHoHiB

O. A. birgan*

3anopisbkuii AepKaBHUIA MeaUYHUI yHIBepcuTeT, YkpaiHa

1,2,4-Tpia3on — yHikanbHa retepoLyKiyHa cucTema, Lo NpoTarom 6aratbox AeCATUNITh 3anMULIaETbCS 06'EKTOM MUMNBHOI yBarn HayKoBLIB
pi3HWX HanpsiviB. Lieit hakT 3ymoBneHnii ocobnmemmu BnactueocTsmu 1,2,4-Tpia3ony Ta Aoro noxigHux. 3 nornsgy ximii, Le ayxe peak-
LiMHO34ATHUIN reTePOLWKIT, SIKUIA CXUIBHWUIA [0 MOAMMIKAL 32 Pi3HUMU «aKTUBHUMUY LIEHTPaMU, L0 A€ MOXIIMBICTb NOCTIIHO NMOMOBHIO-
BaTu «6ibnioTeky» nepcnekTuBHMX Monekyn. Kpim Toro, noxigHi 1,2,4-Tpiasony € 6ionoriYHo akTUBHUMM CNOMyKaMu, L0 BUSIBSAKOTb Pi3Hi
BUAM hapMakomoriyHoi akTUBHOCTI 3aneXHO Bif NPUPOAM 3aMiCHUKIB. FK BifOMO, apceHan Cy4acHOi MEAMLMHIM NOCTIHO NOMOBHIOETLCS
CUHTETUYHUMU NiKaMu, cepeq H1X ayxe barato Tvx, B SKMX AioYi pe4oBuHM 3a XiMiyHow Byaosoto € noxigHumu 1,2,.4-Tpiasony.

Ananis haxoBoi niTepaTypu nokasas, Lo noxigHi 1,2,4-Tpiasony € ManoToKCMYHUMK abo NPaKTUYHO HETOKCUYHUMM Cromykamu. Takox
BiJOMO, Lo 2-[5-(cpypan-2-in)-4-peHin-4H-1,2,4-Tpiason-3-intiol-1-(4-xnopdeHineTtaHoH) i 2-[5-(dypaH-2-in)-2H-1,2,4-Tpiazon-3-inTio]-
1,2-AndbeHineTaHoH NposBNATL BUPaXeHy NPOTUCYAOMHY aKTUBHICTb, iHLUi 3aCTOCOBYHOTb SK CyOCTaHLii MPOTUMIKPOBHOIO MiHIMEHTY,
iMyHOMOZEentoBanbHOro nikapcbkoro 3acoby ToLLo.

OxpeMoi yBaru 3acnyroBye cepis Cromnyk, ki € CTUMYNSTopaMu POCTY, @ TakoX MatloTb CXMIbHICTb MPUTHIYyBaTK PICT MikobaKTepii.
lNepcnekTYBHUM HanpsIMOM XiMIYHOTO MOZEMNBaHHs noxiaHux 1,2,4-Tpiasony € cuHTes 5-(2-,3-bTopdeHin)-4-((apun-, retepun)inigeH)
amiHo-1,2,4-Tpia3on-3-Tionie i NPOAYKTIB BIGHOBNEHHS AEAKMX i3 HUX, a Takox 3-(2-dhTopderin)-6-R -[1,2,4]rpiason[3,4-b][1,3,4]tiagia-
30nis i 3-(2-,3-hTopdeHin)-6-R,-7H[1,2,4]tpiasono[3,4-b][1,3,4]tianiasnHiB. Yce Lie CTBOPIOE NEpeyMOBY 0 NOSIBM PEHOBUH i3 BUCOKOIO
hapMaKonoriYHoK akTUBHICTHO. [Mig Yac ynpoBagKeHHs HalNepCnekTUBHILLKMX CyOCTaHLIN BennKe 3Ha4YEHHs1 Mae MeTopq ideHTudikauii
Ta KiNbKiCHOrO BU3HAYEHHS AiH040i PEYOBUHM.

MeTa po6oTu — BUBYNTM NPOTUCYOOMHY aKTUBHICTb 2-((5-(3-,4-chTopdheHin)-4-R,-1,2,4-Tpiason-3-in)Tio)-1-apurneTaHoHis, BCTAHOBUTH
[lesiKi 3aKOHOMIPHOCTI Mixk By10BOI CMOMYK Ta IXHBOK aKTUBHICTIO.

Matepianu Ta metogu. BUBYEHHSA NPOTUCYAOMHOI aKTUBHOCTI 2-((5-(3-,4-chTopdeHin)-4-R,-1,2,4-Tpiason-3-in)Tio)-1-apunetaHoHis
3MjiCHNIN 3a TECTOM B3aeMogii 3 3acobamu, ki 30ymKytoTb LieHTpanbHy HepPBOBY cucTemy. [locniayn BUKOHYBanm Ha iHTakTHWX Binux
Lypax niii Bictap Baroto 160-190 r, no 5 TBapuH y KOXHil rpyni. AK cy4oMHi Moaeni BUKOPUCTOBYBanM KOpasos-iHAyKOBaHi CyaoMu, ki
BUKIMKanM NigLKipHUM BBeAEHHAM kopa3sosy B Ao3i 100 mk/kr. [Jani TBapuH nomilany B iHAUBIAyanbHi Npo30pi NieKkcurnacosi kamepu
i cnocTepiranu 3a HUMK NPOTAroM 1 roauHW. PeecTpyBany 6 NokasHUKIB CyfoM: NaTeHTHUI NepioA, KinbKiCTb TBAPKH i3 reHepani3oBaHu-
MM KMOHIYHUMM aB0 TOHIKO-KIOHIYHUMU CyZlOMaMM Yy rpyni, KiNbKiCTb TBApWH i3 TOHIYHOK EKCTEH3IEID, NEeTanbHICTb | TPUBANICTb XUTTS.

Pezynkrati. Cnonyku BUSIBNSNW BUCOKY NPOTUCYAOMHY aKTUBHICTb. Tak, Ha Tni BBeaeHHs 2-((5-(3-cbtopdeHin)-4-amiHo-1,2,4-Tpiaon-3-in)
Tio)-1-(3-pTopbenineTtaHony), 2-((5-(3-dpTopdeHin)-4-amiHo-1,2,4-Tpiason-3-in)Tio)-1-(4-dTopdeHinetaHoHy) Ta 2-((5-(4-bTopdeHin)-
4-metun-1,2,4-tpiason-3-in)Tio)-1-(4-cbTopdeHinetaHoHy) NaTeHTHWIA Nepiof HacTaHHA CydoM Mif Aieto kopasony 36inblyeTbcs Ha
57,1 %, 67,3 % Ta 28,6 % BignosigHo (p < 0,05), a TpuBanicTb cynom ckopouyetbes Ha 33,4 %, 31,5 % T1a 38,9 % BignosigHo (p < 0,05).
Lle cBigunTb NPo HENpONPOTEKTUBHY Ta MemBpaHocTabinisysanbHy Aito BiANoBiaHUX 2-((5-(3-,4-TopdeHin)-4-R,-1,2,4-Tpiason-3-in)
Tio)-1-apunertaHoHiB. Mpenapati NOPIBHAHHA Migokanm i deHobapbitan 30inbLLyTb NaTEHTHUIA Nepiof HAaCTaHHA CyAOMHUX peakLii
Ha 51,0 % i 34,7 % (p < 0,05), a TpuBanictb cygom ckopodyBanach npu ubomy Ha 20,4 % 1a 14,9 % (p < 0,05) BianosigHo.

BucHOBKN. Yneplue AOCTianM NpOTUCYOOMHY aKTUBHICTb feskux 2-((5-(3-,4-dtopdenin)-4-R,-1,2,4-Tpiasor-3-in)Tio)-1-apuneTaHoHis
Ha Mogeni Kopa3onosux cyaoM. BctanoBunu, Lo 3 cnonyku BUSBUNUCH akTuBHUMU: 2-((5-(3-dpTopdeHin)-4-amiHo-1,2,4-Tpiason-3-in)
Tio)-1-(3-cpTopdheHineTaHoH), 2-((5-(3-cbTopdeHin)-4-amiHo-1,2,4-Tpiason-3-in)Tio)-1-(4-pTopdeHinetaHoH) Ta 2-((5-(4-bTopdeHin)-4-
meTun-1,2,4-Tpiason-3-in)tio)-1-(4-dropeHinetaHon). Y aeskvx Bunagkax npocTexuny 3akoHOMIPHOCTi Mk ByA0BOK0 MOMNEKyI Ta iXHbO
aKTUBHICTIO.

MpoTtnBocynopoXHas aKTMBHOCTb 2-((5-(3-,4-thTopdrennn)-4-R,-1,2,4-Tpuason-3-un)mo)-1-apunataHoHoB
A. A. burgaH

1,2,4-Tpnason — yHKkanbHas retepoLUuKnuyeckas Cuctema, Kotopasi B TeHEHMe MHOTUX AECATUNETUI OCTaeTCA 06bEKTOM NPUCTaNbHOMO
BHVIMaHWS y4eHbIX pasHbIX HanpaeneHuin. AToT hakT obycnosneH ocobbiMu ceoiicTBamu 1,2,4-Tprasona u ero npon3BoaHbIX. C XMMUYECKoM
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lpomucydomHa akmusHicmp 2-((5-(3-,4-dpmopcpeHin)-4-R2-1,2,4-mpia3on-3-in)mio)-1-apunemaHoHie

TOYKM 3pEHNA, 3TO OYEHDb peaKLlVIOHHOCI'IOCO6HbII7I reTepOLIMKI, KOTOPbIV CKNOHEH K MOAMMDMKALMSAM NO pasHbIM «aKTUBHBIMY» LIEHTPaM,
YTO NO3BONAET NOCTOAHHO NOMNOJTHATb <(6M6J'IVIOTeKy» NepCneKkTUBHbIX MOJEKyn. Kpome Toro, nponssogHble 1,2,4-Tpnasona sBnatTcs
G1ONornYeckn akTUBHLIMWN COEANHEHNSIMM, KOTOpbIe NPOSIBASOT PasnnyHbie Buabl (hapMaKkoiormyeckon akTMBHOCTM B 3aBUCHMOCTM OT
npvpogbl 3amectuteneii. Kak M3BecTtHo, apceHan COBPEMEHHON MeAMLIMHBI MOCTOSIHHO MOMOSTHAETCA CUHTETUYECKUMU NleKapCTBaMK, Cpeam
KOTOPbIX O4E€Hb MHOrO TeX, p,eﬁcmymu.me BeLleCTBa KOTOPbIX N0 XMMUYECKOMY CTPOEHUIO ABNAKOTCA NPONU3BOAHBIMK 1,2,4-Tpma30na.

AHanu3 Hay4yHoW nuTepaTypbl MOKa3blBaET, YTO NMPoM3BoaHble 1,2,4-Tpuasona — ManoTOKCUYHbIE MU NPaKTUYECKW HETOKCUYHbIE
coefiuHeHus. Takke W3BECTHO, YTO 2-[5-(pypaH-2-un)-4-benun-4H-1,2,4-tpnason-3-untnol-1-(4-xnopdeHunataHoH) u 2-[5-(dy-
paH-2-un)-2H-1,2,4-tpnason-3-untuoj-1,2-andeHnneTaHoH NposiBNSIOT BbIPAXKEHHY NPOTUBOCYAOPOXHYIO aKTUBHOCTb, Apyrue npu-
MEHSIIOT KaK cy6CTaHLmm NPOTUBOMUKPOBHOTO JIMHUMEHTA, UMMYHOMOZYNMPYHOLLME NEKAPCTBEHHBLIE CPEACTBA.

OTaenbHOro BHUMaHus 3acnyxvBaeT cepysi COEAMHEHNI, KOTopble 06MaaatoT pOCTCTUMYNMPYOLLMMM CBONCTBAMM, UMEKT CKIOHHOCTb
nofaenaTb pocT MukobakTepuu. MepcnekTMBHOE HanpaBneHne XMMUYECKOT0 MOLENNPOBAHMS NPOn3BOaAHbIX 1,2,4-Tpuasona — cMHTe3
5-(2-,3-cbTopcbeHnn)-4-((apun,reTepun)unuaeH)ammHo-1,2,4-Tprason-3-TMornoB 1 NPoAyKTOB BOCCTAHOBIEHMS HEKOTOPbIX U3 HUX, a TaKkKe
3-(2-cpropdernn)-6-R -[1,2,4]tpuason[3,4-b][1,3,4]Tnaguason v 3(2,3-dpropdennn)-6-R,-7H[1,2,4]rpnason[3,4-b][1,3,4] TvagnasnHos.
Bce ykaszaHHOe co3faeT NpeanochIinky K NOSBMEHNIO BELLECTB C BbICOKON (hapMakonormyeckon akTuBHOCTLI0. Ha nyTv BHeApeHWs nep-
CMEKTUBHBIX Cy6CTaHLMI 6OMbLLOE 3HAaYEeHWe UMEET METOA UAEHTUMUKALMN 1 KONMYECTBEHHOTO ONpeaeneHns AeNCTBYOLLEro BeLLecTBa.

Lienb paboTbl — u3yyeHne NpoTUBOCYIOPOXHON akTUBHOCTU 2-((5-(3-,4-chTopchenun)-4-R,-1,2,4-Tpuaszon-3-1n)Tno)-1-apunaTaHoHos,
YCTaHOBIEHWNE HEKOTOPbIX 32aKOHOMEPHOCTE MEXKIY CTPOEHUEM COEAMHEHUI U UX aKTUBHOCTbHO .

Matepuansl n meToabl. MaydeHne NpoTUBOCYAOPOXKHON aKTUBHOCTU 2-((5-(3-,4-hTopdenunn)-4-R,-1,2,4-Tpnason-3-un)tmo)-1-
apunaTaHOHOB NMPOBEAEHO MO TECTY B3aNMOLENCTBUS CO CPEACTBAMU, KOTOpbIe BO3DyAatoT LEHTParbHY0 HEPBHYH cuctemy. OnbITbl
NpoBefEHbI Ha MHTAKTHbIX Bernbix kpbicax MHWUK Buctap Becom 160—-190 1, no 5 KMBOTHLIX B K& Ao rpynne. B kayecTse CyoopOXHbIX
Mozernei 1cnosnb30Banu Kopason-MHAYLMpOBaHHbIE Cy40pPOrk, KOTOPbIE BbI3BaNV NOAKOXHbLIM BBEAEHMEM kopa3sona B fo3e 100 Mk/kr.
[lanee MBOTHBLIX NOMELLANM B MHAMBMAYamNbHbIE NPO3payHbIe NNEKCUINACcOBbIE KaMepbl U Habnoganu 3a HUMK B TeveHue 1 Yaca.
Peructpuposanu 6 nokasatenen Cy[opor: NateHTHbIA Nepyoa, KONMYECTBO XUBOTHBLIX C rEHEepanv3oBaHHLIMU KITOHUYECKUMW M
TOHWKO-KIOHUYECKMMI CyA0POramMut B rpynmne, KONMYEeCTBO XMUBOTHBLIX C TOHUYECKOW SKCTEH3WUM, NETanbHOCTb U NPOAOMKUTENBHOCTbL
KUSHW.

Pesynirarhl. [onyyeHHble coeguHeHUs NPOSIBMSIOT BbICOKYH0 NMPOTUBOCYAOPOXHY akKTUBHOCTb. Tak, Ha poHe BBeaeHus 2-((5-(3-cptop-
enun)-4-amnHo-1,2,4-tpuason-3-un)no)-1(3-dpropderunataHona), 2-((5-(3-propdenHnn)-4-amuto-1,2,4-tpuason-3-un)tno)-1(4-drop-
deHunataHoHa) n 2-((5-(4-btopdenun)-4-metnn-1,2,4-tpnaszon-3-un)tmo)-1(4-dpropdeHnnataHoHa) NaTeHTHbIA Neprog HacTynneHns
CyZopor noa AencTBreM Kopasona yeenuuusaeTcs Ha 57,1 %, 67,3 % n 28,6 % cooTBeTcTBEHHO (p < 0,05), @ NPOAOIKMUTENBHOCTD
cynopor cokpalaetcs Ha 33,4 %, 31,5 % v 38,9 % cootBetcTBeHHO (p < 0,05). 3TO CBMAETENBCTBYET O HEMPONPOTEKTOPHOM U MeMOpa-
HOCTaBbunM3NpyloLLIEM AEACTBIUN COOTBETCTBYHOLLMX 2-((5-(3-4-chTopdheHnn)-4-R -1,2,4-Tpuason-3-un)Tno)-1-apuraTaHoHos. MNpenapars!
CpaBHEHMst Muaokanm u deHobapbuTtan yBenuumnBatoT NaTeHTHbIA NEPUOZ, HACTYMIEHNS CyAOPOXHbIX peakuunii Ha 51,0 % un 34,7 %
(p < 0,05), a npogomKMTENBHOCTL CyOopOr cokpalanack npu atom Ha 20,4 % un 14,9 % (p < 0,05) coOTBETCTBEHHO.

Brieogbl. Bnepsble nccnenosaHa npoTUBOCYAOPOXHAS aKTUBHOCTb HEKOTOPbIX 2-((5-(3-,4-bTopdernn)-4-R,-1,2,4-Tpnason-3-us)
TVO)-1-apunaTaHOHOB Ha MOZENM KOPa30noBbIX CyAOPOr. YCTAHOBMEHO, YTO 3 COeAMHEHUS OKasanuch akTuBHbIMK: 2-((5-(3-hTopde-
HUN)-4-amnHo-1,2,4-Tpuason-3-un)to)-1(3-propdeHnnataHoH), 2((5-(3-dpTopdeHnn)-4-ammHo-1,2,4-Tpuason-3-un)tmo)-1(4-btopde-
HUN3TaHoH) n 2-((5-(4-propernn)-4 metnn-1,2,4-tpuason-3-1n)tmo)-1(4-dpropdeHnnaraHoH). B HeKOTOPbIX cryyasix yCTaHOBMEHbI
3aKOHOMEPHOCTY MeXay CTPOEHWEM MOIEKYI U UX aKTUBHOCTBIO.

Knrouesble crioea: npoTMBOCYAOPOXHbIE CpeacTea, 2-((5-(3-,4-propdennn)-4-R,-1,2,4-Tpuason-3-1n)Tmo)-1-apunaTaHoHbl, «CTPoe-
HWe — IeNCTBUEY.
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Anticonvulsant activity 2-((5-(3-(4-fluorophenyl)-4-R,-1,2,4-triazole-3-yl)-thio)-1-arylethanone
0. A. Bihdan

The aim of work is to study of the anticonvulsant activity of 2-((5-(3-,4-fluorophenyl)-4-R,-1.2,4-triazole-3-yl)thio)-1-aryletanones, the
establishment of some laws between the structure of compounds and their activity.

Materials and methods. The study of the anticonvulsant activity of 2-((5-(3-,4-fluorophenyl)-4-R -1.2,4-triazole-3-yl)thio)-1-aryletanones
was carried out according to the test of interaction with agents that excite the central nervous system.

The experiments were performed on the intact white rats of the Vistar line, weight 160-190 g, five animals in each group. As convulsive
models, corazole-induced convulsions were used, which was caused by subcutaneous administration of corazole at a dose of 100 mc/kg.

Then the animals were placed in individual transparent flexiglaz cameras and watched them for one hour. Six indicators of convulsions
were recorded: the latent period, the number of animals with generalized clonic or tonic-clonic convulsions in the group, the number of
animals with tonic extension, mortality and life expectancy.

Results. The resulting compounds exhibit high anticonvulsant activity. So, against the background of the introduction of
2-((5-(3-fluorophenyl)-4-amino-1.2,4-triazole-3-yl)thio)-1-(3-fluorophenylethanone), 2-((5-(3-fluorophenyl)-4-amino-1.2,4-triazole-3-yl)thio)-
1-(4-fluorophenylethanone) and 2-((5-(4-fluorophenyl)-4-methyl-1.2,4-triazole-3-yl)thio)-1-(4-fluorophenylethanone), the latent period of the
onset of convulsions under the influence of corazole increases by 57.1 %, 67.3 % and 28.6 %, respectively (P < 0.05 ), and the duration
of convulsions is reduced by 33.4 %, 31.5 % and 38.9 %, respectively (P < 0.05), which indicates the neuroprotective and membrane
stabilizing effect of the corresponding 2-((5-(3-4-fluorophenyl)-4-R -1.2,4-triazole-3-yl)thio)-1-aryletanones. Comparison preparations of
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midocalm and phenobarbital increase the latent period of the onset of convulsive reactions by 51.0 % and 34.7 % at (P < 0.05), and the
duration of convulsions decreased by 20.4 % and 14.9 % at (P < 0.05) respectively.

Conclusions. The anticonvulsant activity of some 2-((5-(3-,4-fluorophenyl)-4-R,-1.2,4-triazole-3-yl)thio)-1-aryletanones was studied for
the first time on a model of corazole convulsions. Three active compounds are 2-((5-(3-fluorophenyl)-4-amino-1.2,4-triazole-3-yl)thio)-1-
(3-fluorophenylethanone), 2-((5-(3-fluorophenyl)-4-amino-1.2,4-triazole-3-yl)thio)-1-(4-fluorophenylethanone) and 2-((5-(4-fluorophenyl)-4-
methyl-1.2,4-triazole-3-yl)thio)-1-(4-fluorophenylethanone). In some cases, regularities were revealed between the structure of molecules

and their activity.

Key words: anticonvulsants, 2-((5-(3-,4-fluorophenyl)-4-R,-1,2,4-triazol-3-yl)tio)-1-aryletanones, “structure — action”.

Current issues in pharmacy and medicine: science and practice 2019; 12 (3), 260-265

1,2,4-Tpia3on — yHiKajJbHa reTEPOLUKIIYHA CUCTEMA, IO
MIPOTATOM 0araThOX ACCATHIIITH 3aTHUIIAETHCS 00’ €KTOM
MUJIBHOI yBaru HayKoBIiB pi3HuX HarpsmiB [1]. Leit dakr
3yMOBJICHHI 0COOTMBUMH BIACTHBOCTAMH 1,2,4-Tpiazony Ta
Horo nmoxigHux [2,3].

3 momIsI Ty XiMil, I1e Ty’Ke peakIiifHO3IaTHIIA TeTePOIHKI,
SIKHIA CXHJIBHUH 710 MO DIKAIii 32 PI3HIMHU «aKTUBHHMI
LEHTPaMH, [0 Ja€ MOXKJIHUBICTh MOCTIHHO MOITIOBHIOBATH
«010:110TEeKyY» MepCcreKTUBHUX MoJeKys. KpiMm Toro, mo-
xinmHi 1,2,4-Tpiazony € 6i0J0TIYHO AKTUBHUMH CIIOTYKaMH,
KOTp1 BUSIBIISIFOTH Pi3HI BUIH (DApPMAKOJIOTT4HOI aKTHUBHOCTI
3aJIC)KHO BiJI IPUPOIH 3aMiCHUKIB [4,5]. ApceHan cy4acHoi
ME/IMIMHH TTOCTIHHO ITOMTOBHIOETHCS] CHHTETHYHUMMU JIIKaMH,
cepell HUX Iy)e 0araro JiF0uuX PEeYOBHH, IKi 32 XIMIYHOO
OymoBoro € moximanmMu 1,2,4-Tpiazomy [4].

AmHnani3z ¢axoBoi siTepaTypu Moka3as, 10 ITOXiJHI
1,2,4-Tpia3oiry € MaJOTOKCHYHUMH 200 MaiKe HETOKCHY-
HUMH crioitykami [6]. Takox Binomo, 1o 2-[S5-(hypan-2-in)-
4-tenin-4H-1,2 4-tpiazon-3-inrio]- 1 -(4-xmopdeHineTaHoH)
ta 2-[5-(pypan-2-in)-2H-1,2,4-tpiazon-3-itrio]-1,2-nudeHi-
JIETAHOH MPOSIBIIIOTH BUPAXKEHY MMPOTUCY/IOMHY aKTUBHICTh
[5,6], a 111 32CTOCOBYIOTH SIK CyOCTaHIIii IPOTHMIKPOOHOTO
TiHIMEHTY [7,9], IMyHOMOIEITIOBAIIBHOTO JIIKapPCHKOTO 3aC00y
[8] Tomro.

OxkpeMoi yBaru 3acilyroBy€ Cepisi CIIONyK, fKi € CTH-
Mynstopamu pocty [10,14], MalOTh CXHUIBHICTH MPH-
rHigyBaTu picT Mikob6akTepii [11]. IlepcnexkTuBHUM
HAIPsIMOM XIMIYHOTO MOJICITFOBAHHS OX1THUX 1,2,4-Tpia3o-
ny € cuntes 5-(2-,3-bropdenin)-4-((apui-,rerepu)iiieH)
amino-1,2,4-Tpia301-3-TioNiB 1 MPOAYKTIB BiTHOBICHHS
neaxux i3 nux [12], a Taxox 3-(2-gropdenin)-6-R -[1,2,4]
tpiazon[3,4-b][1,3,4]riaxiazonis i 3-(2-,3-pTopdenin)-
6-R -7H[1,2,4]rpiazono[3,4-b][1,3,4]riaxiasunis [13]. Yce
11 CTBOPIOE TIEPETYMOBH JUIS TTOSBH PEUOBHH i3 BHCOKOIO
(apmakosoriyHoro aktuBHicTIO. [l yac yrmpoBakeHHs
HaWMEpCIEKTUBHININX CyOCTaHIIN BEJMKE 3HAYCHHS Ma€
METO[ iAeHTH]IKALT Ta KiTbKICHOIO BH3HAYCHHSI JiF04O0T
peyoBuHH [15].

MeTa po6otu

Bupuenns nmpotucynomMHoi aktuBHOCTI 2-((5-(3-,4-dTop-
¢enin)-4-R -1,2,4-tpiazon-3-in)Tio)-1-apriieTaHoHiB, BCTa-
HOBJICHHS JICSKUX 3aKOHOMIpHOCTEH MK OyZJOBOIO CITOIYK
Ta IXHBOIO AKTUBHICTIO.

Marepianu i MeToaun gocnimKeHHA

[Nomepeani cHHTETHYHI TOCHTIIKEHHS MOKa3ylOTh MOXKJIIH-
BICTh OTPHMaHHS 3 BUCOKNMH Buxonamu 2-((5-(3-,4-drop-
¢enin)-4-R -1,2,4-piazon-3-in)rio)-1-apuneranonis [1].
Taxok BUBYMIHN (Di3MKO-XIMi4HI BIACTHBOCTI Ta JOBEIH
Oymoy 1ux crionyk [ 1]. Berarnoswmm, o 2-((5-(3-,4-¢dTop-
¢enin)-4-R,-1,2,4-Tpiazon-3-im)rio)-1-apuaeraHonn pos-
YMHHI B OPTaHIYHHUX PO3YMHHHUKAX, Mail’ke HEPO3UMHHI
y BOI.

BuBuenns nporucynomHoi aktuBHocTi 2-((5-(3-,4-¢Top-
¢enin)-4-R -1,2,4-tpiazon-3-im)rio)-1-apuneraHoHis 3xiic-
HUJTM 32 TECTOM B3a€MOii 3 3ac00aMu, KOTpi 30yIKyIOTh
[CHTPaJIbHY HepBOBY cucTeMy [4]. Jlocmi i BUKOHYBaIH Ha
IHTaKTHUX OLTHX Irypax JjiHii Bicrap Baroto 160—-190 1, o
5 TBapHH y KOXHii rpymi. SIk cylmoMHI MOjieIi BUKOPHCTAIN
KOPa30J-iHAYKOBaHI CYIOMH, IO BUKIUKAJIH ITiIIIKIPHIM
BBEJICHHSIM KOpazodry B 1031 100 MK/KL.

Jlami TBapyH noMinany B iHIUBIAya bHI TPO30pI IIEKCH-
TIaCOBI KaMEepH Ta CIIOCTEPiraiy 3a HIMH IPOTAroM | rou-
HH. PeecTpyBanu 6 MOKa3HHKIB CyJJOM: JaTEHTHHUH Tepio,
KIJIbKICTh TBapHH 13 reHepalli3oBaHUMH KJIOHIYHUMHU a0o0
TOHIKO-KJIOHIYHMMH CYJJOMaMH y TPYIli, KUIbKICTh TBAPUH
13 TOHIYHOIO €KCTEH3I€10, JICTATBHICTD 1 TPUBAIIICTD JKUTTSI.

EKcnepumeHTaana YaCcTUHa

Jocnimpkysani pedoBunu (3—5 % BomHA CycrieH3is, cTadi-
jizoBaHa TBIHOM-80) BBOIWIIM BHYTPIIIHEOYEPEBHO 32 30
XBWJIMH JI0 TiAMIKIPHOTO BBEACHHS Kopaszony. Kputepiit
OLIIHIOBAaHHSI IPOTUCYZIOMHOI aKTHBHOCTI — 3MiHH JIATEHTHOTO
Nepiojly MoYaTKy CyJIoM Ta iXHs TpuBajicThb. [IpoTucynomuy
AKTUBHICTh PEYOBHH MOPIBHIOBAIN 3 €TAJIOHHUMH TIperapa-
TaM# MiZJOKaIMoM 1 peHobapoOiTamom. PesynbraTn HaBeneHi
B maobnuyi 1.

Pe3synbtati Ta ix 06roBopeHHs

BceranoBwiy, mo crnionyku (5, 6, 10; ma6n. 1) BUSBISIOTH
BHCOKY IIPOTHUCYIOMHY aKTHBHICTb. Tak, Ha TJIi BBEICH-
Hs 2-((5-(3-¢propdenin)-4-amino-1,2,4-rpiazon-3-ir)
Ti0)-1-(3-propdenineranony) (5), 2-((5-(3-bpropdenin)-4-a-
MiHO-1,2,4-Tpia3on-3-im)Tio)- 1-(4-pTopdeHineTanony)
(6) 1 2-((5-(4-dbropdenin)-4-metmn-1,2,4-Tpiazon-3-in)
Tio)-1-(4-propdenineranony) (10) narenTHuii nepion Ha-
CTaHHS CYIOM ITiT TI€F0 KOPa3oity 30iibinyeThest Ha 57,1 %,
67,3 %, 28,6 % BimmosigaO (p < 0,05), a TPUBATICTH CYIOM
ckopouyethes Ha 33,4 %, 31,5 % 1 38,9 % BignoBimHO
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lpomucydomHa akmusHicmp 2-((5-(3-,4-dpmopcpeHin)-4-R2-1,2,4-mpia3on-3-in)mio)-1-apunemaHoHie

Tabnuus 1. MpoTcyaoMHa akTUBHICTL 2-((5-(3-,4-bTopdbeHin)-4-R -1,2,4-Tpiason-3-in)Tio)-1-apuneTaHoHiB Ha Mofeni KopasonoBmxX CyAoM

SO

2

R

Kopason, 100 mk/kr
. . Ecpekr %

heHin 10,3 [33+£0,23 72+0,22 - 40
2 3-F NH, | denin 10,8 |4,4+0,28 3,710,29 + 20
3 3-F NH, | 2-6pomdeHin 1,4 [53+£0,21 34+0,16 + 20
4 3-F NH, | 2-cbropdpeHin 1,3 |[35£0,33 760,15 - 20
5 3-F NH, | 3-chropdpeHin 16 [7,7£0,26 3,6+0,26 +++ 0
6 3-F NH, | 4-cbropdbeHin 12,7 |8,2+0,74 3,7+£0,13 +++ 0
7 3-F NH, 4-meToKCUEHIN 13,2 3,7+0,33 8,2+0,26 - 40
8 4-F CH, | denin 10,5 |57+0,27 3,9+0,21 + 20
9 4-F CH, |3-dropchenin 1,2 [43+024 42+0,17 + 20
10 4-F CH, |4-cdropcpenin 123 [6,3+£0,23 3,3+0,24 +++ 0
1 4-F CH, |2-6pomdenin 136 [55+054 3,6+0,12 + 0
Migokanm - - - 10,0 |[7,4+£0,31 43+0,08 +++ 0
deHobapbitan - - - 100 |6,6+0,25 46+0,11 ++ 0
KoHTponb - - - - 491017 541017 - 60

Eq)encr Bsaelvloni'l' +: cnabkuit eq)eKT ++: npoTUCyoMHa ,Eliﬂ +++ BwpameHi npomcy,qOMHi aii, ++++: NOBHWI 3axucT Bi,q cynom,

. KNOHIKO-TOHIYHi cyoomu 3i cmepﬂo TBapVIH

(p < 0,05). Lle cBiquuTh o HEHPOTIPOTEKTHBHY Ta MEMO-
paHocTalunizyBanpHy Airo BiamoBimHux 2-((5-(3-,4-¢ro-
pdenin)-4-R -1,2,4-Tpiazon-3-im)rio)-1-apuneraHoHis.
[pernaparu MOpiBHSHHS MiZoKaidM 1 GeHobapOiTai 30i1b-
ITYIOTh JIATCHTHUH 1epioj] HACTAaHHS CYIOMHHX PEaKIliil Ha
51,0 %134,7 % (p < 0,05), a TpuBaIIicCTh CyZIOM CKOPOYyBa-
nack Ha 20,4 % 1 14,9 % (p < 0,05) BinmnoBigHO.

3amina 3-propdeHarabHoro abo 4-gropdeHanuibHOro
paukaina rpu aromi cyabdypy 1,2,4-Tpia3onoBoro sijpa Ha
(heHaIITPHAH 3 OTHOYACHOIO 3MIHOIO aMiHOTPYIH Ha Me-
THIIBHY TPYITy TIPU YeTBEPTOMY TOJOXKeHHi 1,2,4-Tpiazomy
MIPU3BOJUTH JI0 3MEHIIEHHS MPOTHCYIOMHOI aKTHBHOCTI
(1, 2; mabn. 1). Beenenns 4-MeToKCH(EHAIMIBHOTO pa-
JMKaa He MPU3BOAMUTH 10 30UIBIIEHHS IPOTUCYIOMHOIO
e(exTy, a HaBIaKW 3MEHIIy€E JIATEeHTHUN Tepio] HacTaH-
HSl Cy/IOM Ta MiJBUIIYE IXHIO TpuBaNicTh (7; mabn. I).
AHai3yroun pe3ysabTaTd, CJIiJl 3a3HAYKTH, MO 3 CIOIYKH
BUSIBMIIMCH aKTUBHUMU: 2-((5-(3-pTopdenin)-4-ami-
HO-1,2,4-Tpia3on-3-im)tio)-1-(3-propdenineranon) (5;
maoén. 1), 2-((5-(3-dpropdenin)-4-amino-1,2,4-rpiazomn-3-ir)
Tio)-1-(4-propdenineranon) (6; maon. 1) i 2-((5-(4-prop-

tenin)-4-metmn-1,2,4-Tpiazon-3-im)Tio)- 1 -(4-propdenine-
taHoH) (10; ma6a. 1), a cionyka 6 nepeBuIlye Tpernapar
nopiBHAHHS MigokaiM Ha 10 % Ha kopasonoBiii Mozeni
CYIOM.

BucHoBKku

1. Viiepiue 10Cii iy NpOTUCYAOMHY aKTHBHICTB JICSIKMX
2-((5-(3-,4-dpTopdenin)-4-R,-1,2,4-tpiazon-3-imrio)-1-
ApHJICTAaHOHIB Ha MOJIEIIl KOPA30JIOBUX CYHOM.

2. BcraHoBwin, 1m0 3 CrONyKH BUSIBUINCH aKTUBHU-
mu: 2-((5-(3-propdenin)-4-amino-1,2,4-Tpiazon-3-in)
Ti0)-1-(3-dbTopdenineranon), 2-((5-(3-bropdenin)-4-
amino-1,2,4-tpiazoin-3-in)tio)-1-(4-propdhenineranon)
ta 2-((5-(4-dpropdenin)-4-mermi-1,2,4-Tpiazon-3-in)
Tio)-1-(4-propdenineranon). Y meskux BUMAIKax MPOCTe-
JKUJTH 3aKOHOMIPHOCTI MiXK OYIOBOFO MOJICKYIT Ta IXHBOIO
aktuBHicTIO. JloBenu, mo 2-((5-(3-propdenin)-4-ami-
HO-1,2,4-Tpiazon-3-im)Tio)-1-(4-pTOpdenineTanoH) me-
peBHIy€ IMpenapar nopiBHsAHHs MigokanM Ha 10 % Ha
KOpPa30JIOBiit MOJIENi CYZIOM.
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JocnigpkeHHA aHTUEKCYAAaTUBHOI aKTUBHOCTI S-ankinoBaHMX NOXiAHUX
1,3,4-okcapiason-2-tiony

0. . Weneta*'ACP A, B. [ToauHcbknii?CP, |. O. HekTteraes?®, P. B. [lecuk>AEF

"BiHHWLbKWI HaLiOHaNbHUIA MEANYHNIA yHIBEPCUTET iMeHi M. |. Muporosa, YkpaiHa, 2J1bBiBCbkMI HALOHANbHUIA MEAWNYHWIA YHIBEPCUTET
iMeHi Januna Manuubkoro, YkpaiHa

A — KOHUenUis Ta An3aitH gocnipxkeHHs; B — 36ip naHux; C — aHania Ta iHTepnpeTauis fgaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — ocTaTouHe 3aTBepaKEHHS CTaTTi

CyuacHi HecTepoigHi npotuaanansHi npenapaty (HM3MM) — nonynsipHi Ta edbekT1BHI Nikapcbki 3acobu, Lo LIMPOKO 3aCTOCOBYHTLCS
Y KIiHIYHIA npakTuui. Ane us rpyna nikapcbkux 3acobiB xapakTeprayeTbCs TakoX BEMWKOIO KiMbKICTIO MOBIYHMX peakuiit, ToMy oTpu-
MaHHs1 HoBMX 6e3neyHux i BucokoakTuBHux HIM3I € ogHUM i3 NpiopUTETHUX 3aBAaHb ANst CyvacHoi hapmaLeBTUYHOT Ta MeauyHoT
Ximii.

MeTa po60T1 — BMBYEHHS NMPOTU3ananbHOT aKTUBHOCTI PEYOBUH i3 rpyniu S-ankinosaHux noxigHux 1,3,4-okcagiason-2-tiony 3 doparMeH-
TOM AuMkrodeHaky B Monekynax.

Matepianu Ta metoau. [locnigXeHHs aHTUeKCYAaTUBHOI aKTMBHOCTI CMONYK BUKOHANM Ha MOAENi kapareHiHoBOro Habpsiky nan Lypis,
KinbKICHO edpekT OLiHIOBaNM 3a NOKa3HNKOM NPUrHiYEHHS 3ananbHoi peakLii.

PesynekraTtu. MNpoTarom gocnigxeHs iaeHTUdiKyBanu psa BUCOKOAKTUBHUX S-ankinoBaHux noxigHux 1,3,4-okcapiason-2-tiony 3 aH-
TWEKCYAATUBHUM edekToM Yy Mexax 42,4—44,6 %, Lo cniBBiZHOCUTLCS 3 [i€l0 eTanoHHUX Nikapcbkux 3acobiB AnKnogeHaky HaTpio
Ta KeToponaky.

BucHoBku. PesynbraTy ceigyaTh Npo HasBHICTb BUPaXXEHOI aHTVEKCYAATMBHOI aKTUBHOCTI S-3amilLeHux noxigHx 1,3,4-okcapiason-2-tiony,
LU0 akTyanisye nornubneHe BUBYEHHS LibOrO KNacy reTepoLMKiYH1X CMOyK.

WccnegoBaHue aHTM3KCCYAAaTMBHON aKTUBHOCTM S-aNKMNMPOBaHHbIX NPOU3BOAHbLIX
1,3,4-okcaguason-2-Tuona

0. 1. lenerta, A. B. NosuHckuit, N. A. Hekteraes, P. B. lecbik

HecmoTps Ha 3HauMTenbHYO NONYNAPHOCTL M A MEKTUBHOCTL HECTEPOMAHBIX NPOTUBOBOCNANUTENbLHLIX Npenapatos (HIMBIM), a Takke
VX LUMPOKOE MCMONb30BaHNe B KMMHWYECKO NpaKTUKe, AaHHas rpynna fiekapCTBeHHbIX CPeACTB XapaKkTepuayeTcs Takke 60nbLumMm Ko-
N4ecTBOM NOBGOYHBIX 3PEKTOB, NOITOMY MOMNyYeHre HOBbIX 6e3onacHbIX 1 achdekTuBHbIX HINBIM aBnseTcs ogHUM U3 NPUOPUTETHBIX
3afjaHnii ons coOBpeMEHHON hapMaLeBTUYECKON U MEAULIMHCKON XUMUK.

Llenks paboTkl — n3yyeHre NpoTUBOBOCNANUTENBHON aKTUBHOCTU S-ankunmpoBaHHbIX Npon3BoaHbIx 1,3,4-okcagmason-2-Tuona ¢ gpar-
MEHTOM AUKNOheHaKa B MOMeKynax.

MaTepI/IaJ'IbI n metoabl. ccnegosanne aHTVISchy,U,aTVIBHOVI aKTUBHOCTW COEAMHEHUN nposoannn Ha moaenu kKappareHMHOBOro oTeka
lan KpbIC, KONIMYECTBEHHO SCb(*)eKT oLeHuBann no nokasarenam yrHeteHusa BOCManuUTENbHON peakumn.

Pesyniratel. MNpy npoBeaeHnn nccnegoBannin MAEHTUULMPOBANM PsA BbICOKOAKTUBHBIX S-arnkunmnpoBaHHbIX MPou3BoaHbIX 1,3,4-0kca-
[1a3on-2-Tyona ¢ aHTUIKCCyAaTUBHOW akTUBHOCTLIO B npeaenax 42,4—44,6%, 4To copasmepHO ¢ 3hpeKTOM 3TarnoHHbIX NEKAPCTBEHHbIX
CPEeACTB AUKNOgEHaKa HATpKs 1 KeToponaka.

Brisopabl. MonyyeHHble pesynsTaThl CBUAETENLCTBYOT O BbIPAXKEHHOW aHTUIKCYAATUBHOMN aKTUBHOCTY B psiay S-3aMeLLeHHbIX MPOoM3Bo-
aHbix 1,3,4-okcapnason-2-Tuona, akTyanuampys BONpOChl M3y4eHNs AaHHOTO Knacca reTepoLMKIMYeCKUX COEANHEHWIA.

KnioueBble croBa: NpoTUBOBOCTANMUTENbHASA aKTUBHOCTb, KappareHUHOBLIN OTeK, AuknodeHak, S-ankunuposaHHble 1,3,4-okcagma-
30M-THObI.
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The study of antiexudative action of S-alkylated 1,3,4-oxadiazole-3-thione derivatives
Yu. L. Shepeta, A. V. Lozynskyi, |. O. Nektiehaiev, R. B. Lesyk

Despite the popularity and efficiency of non-steroidal anti-inflammatory drugs and their widespread usage in clinical practice, this
group of drugs is also characterized by numerous side effects, so obtaining of new safe NSAIDs is one of the priority tasks for modern
pharmaceutical and medical chemistry.

Aim. Studying of the anti-inflammatory activity of S-alkylated 1,3,4-oxadiazole-2-thiol derivatives with diclofenac fragment in the molecules.

Materials and methods. The study of antiexudative activity of the compounds was carried out on the model of carrageenan-induced rat
paw inflammation, quantitatively the effect was estimated by the index of inhibition of the inflammatory reaction.

Results. During the research, highly active S-alkylated derivatives of 1,3,4-oxadiazole-2-thiol with antiexudative activity in the range of
42.4-44.6 % were identified, which is commensurate with the effects of the reference drugs diclofenac sodium and ketorolac.

Conclusions. The obtained results indicate the presence of high antiexudative activity in a group of S-alkylated 1,3,4-oxadiazole-2-thiol
derivatives, which actualizes the in-depth study of this class of heterocyclic compounds.

Key words: anti-inflammatory activity, carrageenan-induced rat paw inflammation, diclofenac, S-alkylated 1,3,4-oxadiazole-2-thiols.

Current issues in pharmacy and medicine: science and practice 2019; 12 (3), 266-269

[Nomryk edekTHBHUX 1 OE3MEYHNX MPOTU3ANAIBHUX JiKap-
CBhKHX 3aC00IB — aKkTyaJbHa IpodJeMa Cy4acHOi MEANIMHH
Ta Qapmarii. He3Baxkaroun Ha MHUPOKUIT CIIEKTP MOKa3aHb
JI0 3aCTOCYBAHHSI HECTEPOiJHUX MPOTH3ANAIBHUX TIpe-
napariB (HII3IT), € Huzka nobiunux edekTiB wiel rpynu
nikapcbkux 3aco6iB (JI3). o HalfgacTimmx i HaliHeOe3-
TICYHIMINX PEaKIiil OpraHi3My HaleXaTh YCKJIAQJHCHHS 3
OOKy OpraHiB TpaBHOTO TpakTy. Tak, 3riJJHO 3 OCTaHHIMH
CTaTHCTHYHUMH JTAaHUMH, B 0ci0, ki mpuiimators HIT3IL, y
10-20 % BuIa KiB PO3BUBAETHCS ENITHYHA BUPA3Ka BEPXHIX
BiAiB nutyHKOBO-KHMIIkoBoro Tpakty (ILIKT) [1]. Takox
y HayKOBiH JIiTeparypi HasiBHI YUCIIEHHI MTOB1IOMJICHHS TIPO
PH3HK 3pOCTaHHS KapliOBacKyJISIPHUX YCKIIaJHEHb Ha TJIi
MIpUIMaHHs HECTEPOITHNX POTH3AIaIbHUX 3ac00iB [2,3].

OnuH 13 NepCHeKTUBHUX METOJIB MO0JNIAHHS POOIeMH
YABLIEPOTEHHOCTI i€l Tpymn JI3 — CKpUHIHT TOTEHIIHHIX
MPOTHU3ANAIbHUX areHTIB Cepe/l HOBUX KIIACIB XIMIYHHX
CHOJYK. 3HAYYUIMH MOTEHIiak Ui Au3aiiHy nportusa-
nmajabpHuUX 3aco0iB MaroTh 1,3,4-okcamia3oa-2-TionH, ce-
pen HUX iIeHTH(IKYyBall BUCOKOCEIEKTUBHI 1HTiOITOpH
LOI-2/5-JI0T [4]. CtpykrypHa Mmoaudikartist 1,3,4-okca-
nia3oin-2-TionpHOTO (pparMeHTa 10 WOTo S-aNKiToBaHHUX
TIOXITHUX TOJIMIIYE PSI MOJIEKYJISIPHUX TTApaMETPiB, TOMY
Ha3BaHa CTpareris ONnTHMIi3alii JIKOMOAIOHUX MOJIEKYI —
MepCIeKTHBHA IS MOIIYKYy BUCOKOA(piHHUX JITraHIiB
13 IPOTH3aNaJIbHUMH BIIACTUBOCTSIMHU CEpeJl MOXiTHUX
OKCaJ1ia30iy.

CuHTE3 HiTHOBHUX CIOTYK 3/11HCHIOBAIN B YMOBAX PEaKIil
S-anmkimyBaHHS 3aMIMICHAX TOXITHUX OKcajiazomy N-3a-
MIIIEHUMHU 2-XJI0pOAleTaMiIaMi apOMAaTUYHUX aMIiHIB,
3,5-miapuitipa3oiiHiB 1 TOXiTHUX 2-aMiHO-5-0eH3MITia30-
JIy, IO JTaJI0 MOXKJIMBICTH OTPUMATH TPYITy S-aJIKiTOBaHUX
nmoxinmHux 2-mepkanto-1,3,4-okcaniazony 3 2-(2,6-auxiio-
podeninamino)OeH3MILHUM (PAarMEHTOM y MOJICKYJIax.
e meTanxpbHO BHCBITIWIHM B MOMEPEIHIX JOCIHIHKCHHIX
[5]. Anst BUKOHAHHS TUIAHOBAHOTO €KCIIEPUMEHTY BUBYMIIU
AHTHUCKCYIATHBHY aKTUBHICTh CEPell S-aIKIIOBaHHX MOXI/I-
HuX 1,3,4-0Kcamiazon-2-Tiomy 3 pparMeHTOM TUKIO(PEHAKY
B MOJIEKYJIaX.

MeTa po6otu

OWiHNTH aHTHEKCYAATHBHUHA €(EeKT i rocTpy TOKCHY-
HICTh psIIy S-aiKiTOBaHMX MOXimHHUX 1,2,4-oKcamiazomy 3
2-(2,6-nuxnopodeHinaMino )0eH3MIBHUM (PParMeHTOM Y
MOJIEKYJIax.

Marepianu i MeTogun gocnigxeHHA

006’extn pocmimpkerns — 10 cromyk cepern S-aiKiToBaHUX
noxigaux 1,3,4-okcajia3oi-2-Tiony 3 GparMeHTOM IHKIIO-
(enaxy B Monekynax (puc. 1).

Jlyis BUBUCHHSI IPOTH3AIAIbHOT aKTUBHOCTI 3a3Haue-
HUX TOXITHAX 00paiy MOJIEeNb KapareHiHOBOTO HaOPSKY
nan Outux urypiB [6]. st eKCIEpUMEHTY BUKOPUCTAIN
HeNHIHHUX OLTNX 1IypiB 000X crareil, cepeaHs Maca 0co-
omH — 190-250 . It po3BUTKY 3araibHOI peaKilii TBapu-
HaM B aCENTHYHHUX YMOBAX poOuiH iH’ekuii 2 % po3unHy
KaparcHiHy cyOmuiaHTapHO. PO3BUTOK 3amaibHOI peakiiii
CYNPOBOKYBABCS 301IbIICHHSAM 00’ €My BPa)KCHOI KiH-
I[iBKH, CTYIIIHb BHPAKEHOCTI 3allajeHHs] BCTAHOBIIOBAJIH
OHKOMETPHUYHUM METOIOM. BuMiproBaHH 31iiiCHIOBAIN Ha
MOYaTKy AOCIILy Ta 4yepe3 4 roJMHH ITiciist BBeleHHs (ioro-
TeHHOro arenTa. 3a 40 XB /10 BBE/ICHHS pO3YHHY KaparcHiHy
TBapMHAM BHYTPIIIHBOYEPEBHO BBOJMIN PEUOBHHH, IO
JOCTIKyBaH. Y KOHTPOJBHIN IpyIi TBApUH HAOPAK, 110
CIIPOBOKOBaHMH KapareHiHOM, He KOPHTI'YBaJIM BBEJCHHIM
CTOPOHHIX pe4oBHH. J{J1s1 MOPIBHSIHHS B aHAJIOTTYHNAX YMO-
Bax BUBYAJIM aHTHEKCYJATUBHIH €(DEeKT BiJOMHUX JIIKAPCHKUX
3ac00iB y CepeaHbOTEPANCBTUYHUX /103aX: BOJBTAPCH —
8 mr/kr, keraHoB — 10 Mr/kr.

AHTHEKCYIaTHBHAHN e(DEKT CITOTYK KUTbKICHO OIIHIOBAJIH,
BUKOPHCTOBYIOUH TTOKA3HUK TPUTHIYEHHSI 3aITaJIbHOT peaKilii,
1110 po3paxoBaHuii 3a HopMyIoro:

AV, ~AV,
AFA= — =
AV,

K

- 100 %,

Ae AV, — cepeaHst pisHuus 06’emiB HaBPAKIOI Ta 300POBOT KIHLIBOK y rpyni
KoHTponto, AV, — cepefiHs piaHmLis 06'emiB HaGPSKNOT Ta 340POBOT KiHLIBOK
y OOCTiAHiW rpyni.
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c 2 Ar'=3-Me-CH,
3 Ar'=3.CF,-CH,
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2

€l 4 Ar?=4-COOEt-CH,
5 Ar? = 4-NHCOMe-C H,
6 Ar? = 4-MeO-C H,
7 Ar?= 4-CI-CH,
8 Ar? = 4-Et-C H,

-
o)\s/\\g

Puc. 1. CTpyKTypHi dhopmynu Cnonyk, Lo AOCTIiAXyBanu.

TOKCUKOMETPUYHI JTOCIIKSHHSI CHHTE30BaHOI CIIONYKH
BHBYAJIM 32 BiIIOMOIO MeTOMKOW0 [6]. PeuoBuny BBOIMIN
B no3ax 500 mr/kr, 800 mr/kr, 1000 mr/kr, 1500 Mr/kr npu
OJTHOPA30BOMY MapeHTEepPaJIbHOMY BBEJCHHI CyCIeH3il
peyYoBMHHM OLTMM MUIIAM 000X ctareit mMacoro 1822 r. Sk
KOHTPOJTb BUKOPUCTOBYBAJIM I'PYITy TBAPHH, SIKUM YBEICHO
BOJIy OUHWIICHY. 3a TBaPHUHAMH CIIOCTEPITad MPOTATOM
14 nuis.

VY pesynbrari TOKCHKOMETPHUYHUX JOCIHIPKEHb BCTAHO-
BHJIM, IO 3HaveHns LD, mae MOXITHBICTh KJIacH(iKyBaTh
CHHTE30BaHi CIOJIYKH SIK V Kiac Oe3MeKH, 10 3a CTyIeHeM
TOKCUYHOCTI Ta HEOE3IEeKH BIAIOBILAIOTH BUMOIraM 0 Ji-
KapChKUX 3aCO0iB.

Tabnuuga 1. NMpoTu3ananbHa (aHTUEKCyAaTUBHA) aKTUBHICTb CMOMyK

cl O 7_'\\‘ N=N
e

2

Cl
9 Ar®=4-CI-C_H,, Ar* = napthalene-2-yl

6 47

10 Ar®=4-MeO-C H,, Ar4 = naphthalene-2-yl

6 47

Pe3synbrati Ta ix 06roBopeHHs

3a pe3ynbraraMy BUBYCHHSI aHTHEKCYAaTUBHOI aKTHBHOCTI
BKJIMBO BIJI3HAYUTH, 1[0 IPAKTUYHO BCI TECTOBAHI MOXI1/THI
(xpim crionyk 1, 9, 10) mposiBUIIM HOMITHY QHTHEKCY/IaTHBHY
akTuBHICTb. KpiM Toro, izeHTn(ikyBann 3 BUCOKOAKTHBHI
CIIOJIYKH, Jisl SIKMX 3iCTaBHAa B yMOBaX €KCIIEPUMEHTY 3 aK-
THUBHICTIO €TaJIOHHUX JIKapChKHUX 3ac00iB — ITUKIO(pEHAKY
HaTpito Ta KeTaHoBy (ma6a. 1). Pe3ynsraTi BUBYCHHS aHTH-
eKCY/IaTHBHOI aKTUBHOCTI HOBHX S-aJIKiIOBAaHUX MOXIITHUX
1,2,4-okcamiazony 3 2-(2,6-auxnopodeHiIaMiHO )0SH3MITb-
HUM (pparMeHTOM y Monekynax 1-10 JaroTe MOKIHBICTH
BCTAaHOBUTH TIEBHI 3aKOHOMIpPHOCTI IIOAO 3aJIeKHOCTI
«CTPYKTYypa — aHTUEKCYIaTUBHA aKTUBHICTB». Tak, HAWBHIILY

8

BonbrapeH 43,3 %
KeTaHoB 10 37,8 %
1 50 550 13,0 %
2 50 660 41,5 %
3 50 720 40,3 %
4 50 560 30,1 %
5 50 680 43,7 %
6 50 710 42,4 %
7 50 640 41,6 %
8 50 730 44,6 %
9 50 600 19,3 %
10 50 580 26,3 %
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AKTHBHICTh CIIOCTEPITrau Ui OKCAia30JIiB aJKiIOBAHUX
N-3aminieHnMH 2-XJI0poareTaMiiaMu apoMaTHYHUX aMiHIB
(crionyku 5, 6, 8), 110 MICTATB 4-€THII-, 4-METOKCU(EHUTBHHIA,
yn 4-N-anerunaminoeHiIbHUN pparMeHTH B aMiTHOMY 3a-
JIMIIKY. 30KpeMa, MMOKa3HUK NPUTHIYEHHS 3aMaibHOT peaKiil
crionykoto 5 cranoButh 43,7 %, misa cnonyku 6 — 42,4 %,
a JUIs CHIOJIYKW 8 BEJIMYMHA aHTHEKCY/JIATUBHOI aKTHBHOCTI
craHoBUTh 44,6 %, 10 €KBIBAJICHTHO €(EeKTy eTallOHHUX
JIKapchKuX 3ac00iB. JloCIiPKeHHs OKca/1ia30J1iB OfIepyKaHuX
AJIKUTYBaHHAM XJIOpalleTaMilaMi Ha OCHOBI 3,5-miapuiti-
Pa30IiHIB 1 2-aMiHO-5-0CH3MWIITIA30I1iB TIOKA3aJI0 3HUKCHHS
PIBHSI IPOTH3AIAIBLHOTO €(EKTY CIIOIYK.

BucHoBKu

1. ITokazano, mo moxigHi S-zamimenux 1,3,4-okcamia-
30J1-2-TiOJly MarOTh JIOCTATHIN piBEHb MPOTH3AMaIbHOT Il
IIPY HU3BKUX TOKCHUKOMETPUYHHUX IIApaMeTpax in vivo, 10
CBITYUTH NPO TXHIO NEPCHEKTHUBHICT /IS MOMTMOJICHUX J0-
CJTIIPKCHB 3 METOIO OLIIHFOBAHHS SIK MIOTCHI[IHI HECTEPOIIHI
NPOTH3AIAIBHI areHTH.

2. 3a pe3yasraramu (HapMaKOJIOTIYHUX TOCIIKEHb 17ICH-
TH(]IKyBaJI BUCOKOAKTHBHI CHIONIYKH 5, 6, 8 3 aHTHEKCy/a-
TUBHOIO JTI€F0 B Mexkax 42,4-44,6 %, 1110 3icTaBHa 3 e(h)eKTOM
€TaJOHHUX JIIKaPChKUX 3ac00iB JAUMKIO(EHAKy HATpilo Ta
KETOPOJIaKYy.
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OpwriHanbHi gocnimxeHHs @ Original research

In silico aocnigxeHHa HoBuUx noxigHux 6ic-3R,4R'-5-(((1H-1,2,4-
Tpiaszon-5-in)tio)meTtun)-4H-1,2,4-tpiazon-3-TioHiB

€. 0. KapnyH*'*€, 10. B. KapneHko?*8C, B. B. MNapyeHko"AEF, O. . MaHaceHko'AF

3anopisbkuii AepKaBHUIA MeaWYHWIA YHIBEpCUTET, YkpaiHa, 23anopiabkuii HalioHanbHUi yHiBepcuTeT, Ykpaita

A — KOHUenLis Ta An3aitH gocnipkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis fgaHux; D — HanucaHHs cTaTTi; E — peparyBaHHs cTarTi;
F — ocTatoyHe 3aTBepaXeHHs cTaTTi

MoegHaHHs ABOX UukniB 1,2,4-Tpia3ony 3 yTBOPEHHAM HOBUX ribpuais — bic-1,2,4-Tpia3onis i3 pisHNMU yHKLIOHANBHUMM 3aMiCHUKaMK
i (hapmakohopaMu — MOXyTb CTAHOBUTU NEPCMIEKTUBHUIA Krac GionoriYHo akTUBHUX cnonyk. JTyxHi dpocdhaTasm Hanexatb [0 LUMPOKOro
cimencTBa (hepMeHTIB EKTOHYKNEOTUAAS, AKi BiANOBIAAOTb 3a KaTanitTnyHe AeocdopunioBaHHs Hykneo3naHmx docdaris i BNIMBaTb
Ha MeTaboniam opraHiamy.

MeTa po6oTu — npoBeCTM BipTyanbHWUI CKPUHIHT | MONEKYNAPHUIA AOKIHT BUXiAHWX 4-ankin-5-(((3-(nipuanH-4-in)-1H-1,2,4-Tpiason-5-in)Tio)
meTun)-4H-1,2,4-Tpiason-3-Tionis, nepcrnekT1BHMX sk 06’ekTy focnimkeHb GionoriyH1X BNacTUBOCTEN oo iHriGiTopis nyHoi docdatasu.

Matepianu ta metogun. CuHTe3 Cnonyk 34iNCHUNM 3a 3aranbHOBIZOMOK METOAMKOI. BipTyanbHUi CKpUHIHT Conyk BUKOHanNM 3a 4ono-
MOroK Komm'toTepHoi nporpamu PASS. MonekynsapHuin fOKiHT npoBenu 3a gonomoroto nporpamu Autodock 4.2.6. CKpUHIHT 34incHUIM
Ha kpucTanorpadiuHiii cTpykTypi dhepmeHTy «EC 3.1.3.1 Alkaline phosphatase» (1SHN).

Peaynraty. AHanis pesynbratis KOMITOTEPHOIO NPOrHO3Yy AEMOHCTPYE NEePCNEKTUBHICTL NOLLIYKY iHFGITOPIB NyxHOT dhocdhaTasw, ricTUanHKIHa3M,
HYKNeOoTuAHOro 11 hocchartasHoro 06MiHy, AiypeTUYHOI Ta aHTUHEOMNNACTUYHOT aKTUBHOCTI Y pAAi Lmx cnomyk. Crionyku MatoTb JOCUTb BEMMKWIA
crekTp BionorivyHOI aKTMBHOCTI, @ HaWbINbLL CNPAMOBaHa 3 HUX — iHrGITOp MyxHOI hocdaTasm Ta NPOTUNYXNMHHA Ais. MonekynspHWA JOKIHT
rnokasaB BUCOKY adpiHHICTb 06paHux cnonyk ao cepmerty «EC 3.1.3.1 Alkaline phosphatase» 3 BignosigHUMu 3Ha4eHHsIMK -7,08 Kkan/mMornb i
-7,88 kkan/monb. Busisunn, wo atomm Kap6oHy 3amicHuka B 4 nonoxeHHi 1,2,4-TpiazonbHoro siapa 6epyTb y4acTb y B3aeMOogi 3a 4ONOMOro
BOZHEBOTO 3B'A3KY 3 MOMIEKYNammn BOAW Ta aMiHOKUCIOTHUM 3ammiukoM THR B:435. Atom KapboHy OyB JOHOPOM eNEKTPOHIB A1 BOOHEBOTO
38’3y wono -Alkyl go THR B:435 (2,11 A). OTxe, nepcreKTMBHOIO € CTPYKTypHa MoandbikaLlis LIbOro SiApa 3a 4 NornoxeHHsM Ta atomy Cyrbypy.

BucHoBku. [laHi KOMM'IOTEPHOrO MPOrHO3y CBiAYaTh NPO NEPCNEKTVBHICTb NOLLYKY ceper HaBeaeHUX ABOX HanpsMKiB GioperynaTopis, Aki
MOXYTb 6y TV NOTEHLiNHUMM iHriGiTOpamm nyxHoi ocaTtasun Ta aHTMHEONNACTUYHUMK areHTamu. MonekynsipHuiA JOKIHT NoKa3as BUCOKY
adpiHHicTb 06paHmx cnonyk o pepmeHTy «EC 3.1.3.1 Alkaline phosphatase», Lo 3abeaneyeHa BogHEBUMM 3B’A3KaMV 3 MONEKYammn BOAM
Ta aMiHOKUCINIOTHUM 3anuLLIKOM TPEOHIHY, BEMMKOIO KiMbKICTIO rigpoobHMX 3B'A3KiB, HEraTMBHO abo MO3WTHBHO 3apsKEeHNX YaCTUHOK,
NONSAPHUX 3B’A3KIB.

In silico uccnegoBaHma HoBbIX Npou3BoAHbIX 6uc-3R,4R’-5-(((1H-1,2,4-Tpuason-5-un)tno)metun)-4H-1,2,4-tpuason-3-TmoHoB
E. O. KapnyH, 1O. B. Kapnenko, B. B. MapuyeHko, O. W. MNMaHaceHko

CoyetaHue aByx Umknos 1,2,4-Tpnasona ¢ obpasoBaHeM HOBbIX MMOpMAoB — 6uc-1,2,4-Tprasornos ¢ pasnuyHbIMU yHKLMOHANBHBIMM
3amecTuTensmMu 1 dapmakogopamm — MOryT NpeacTaBnATb NEPCNEKTUBHBIN Knacc Buonornyeckyt akTuBHbIX coeamHeHnii. LLienoyHsie
docatasbl NprHagnexar K LMPOKOMY CEMENCTBY (DEPMEHTOB SKTOHYKNEOTMAA3, KOTOpble OTBEYAIT 3a KaTtanuTuyeckoe aedocgo-
pUnMpoBaHue HykNeo3naHbix ochatoB 1 BIUSKOT Ha MeTabonmam opraHuamMa.

Llenk paboTkl — NPOBECTY BUPTYabHbIA CKPUHUHT W MONEKYNAPHbLIN JOKUHT NCXodHbIX 4-ankun-5-(((3-(nvpugnn-4-un)-1H-1,2,4-tpu-
ason-5-un)tno)metun)-4H-1,2,4-Tpnason-3-T1omnoBs, NepcrnekTUBHLIX B kayecTBe OOBLEKTOB MCCRefoBaHWA BUMONOrMYecKnX CBOICTB
MHIMOMTOPOB LLENOYHO hocdhaTtasbl.

Marepuans! n metoabl. CUHTE3 COEAMHEHMI OCYLLECTBEH MO 06LLEN3BECTHON METOAVKE. BUPTYanbHbI CKPUHUHT COeAVMHEHNIA NPOBEAEH
C MOMOLLbH0 KOMMbIOTEPHOW Nporpammbl PASS. MonekynspHbIi JOKMHT NPOBOAMIM € NOMOLLbIO nporpaMmbl Autodock 4.2.6. CKpUHWHT
npoBefeH Ha kpuctannorpaduyeckon ctpyktype pepmenta «EC 3.1.3.1 Alkaline phosphatase» (1SHN).

PesynbraTthbl. AHanm3 pesynbraToB KOMMbOTEPHOMO MPOrHo3a AEMOHCTPUPYET NepCrnekTUBHOCTL MOMCKA MHIMOUTOPOB LLENOYHON
docatasbl, IMCTUANHKMHASBI, HYKNEOTUAHOO 1 hocdaTasHoro obMeHa, AMYPETUHECKON 1 aHTUHEONTACTUYECKOW akTUBHOCTU B psigy
[aHHbIX coeanHeHnin. CoeauHEHUS UMEIOT JOCTATOMHO GOMbLLO CekTp GMONOrMYeckon akTUBHOCTY, @ Hanbonee HanpaeneHa 13 HUX —
VHrMBuTOp LLenoyHom docdarasbl v MPOTUBOOMYXONEBOE AencTBME. MonekynsipHbIi JOKMHI MOKa3an BbICOKYH adpdUHHOCTbL N30paHHbIX

BIAOMOCTI YOK: 547.792'286.2.057:004.94:544.16-047.58
MPO CTATTIO DOI: 10.14739/2409-2932.2019.3.184186
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In silico docnidxeHHs1 Hogux noxioHux bic-3R,4R"-5-(((1H-1,2,4-mpia3on-5-in)mio)memurn)-4H-1,2,4-mpia3on-3-mioHie

coeamHeHnii k pepmenTy «EC 3.1.3.1 Alkaline phosphatase» ¢ cooTBeTCTBYIOLWMMY 3HAYEHUAMY -7,08 Kkan/Monb 1 -7,88 kkan/monb.
YCTaHOBMEHO, YTO aToMbI yrnepoga 3amMmecTuTens B 4 nonoxexnnn 1,2,4-1pnasonbHbix SAep y4acTBYIOT BO B3aUMOLEVCTBIN C MOMOLLbIO
BOJOPOAHOW CBA3M C MONEKYNamm BoAbl U C aMUHOKUCNOTHBIM ocTaTkoM THR B: 435. ATom yrnepoa BbiCTynan JOHOPOM 3MeKTPOHOB
[Ns BOAOPOAHOA ¢Bsian B oTHoLweHum -Alkyl kK THR B: 435 (2,11 A). Mcxodsa us ckasaHHOro, NepernekTyBHa CTPYKTYpHas Moaudukaums
[aHHoro sapa no 4 nonoxenuto n atomy Cynbdypa.

BeiBoakl. [laHHble KOMNLIOTEPHOTO NPOrHO3a CBUAETENLCTBYIOT O NEPCNEKTUBHOCTY MOUCKA CPEaM NPUBEAEHHBIX ABYX HanpaBneHui
GroperynsTopos, KOTOpble MOryT ObITh NOTEHLMANbHBIMU UHTMOUTOPaMU LLENOYHON docdaTasbl ¥ aHTUHEONAaCTUYECKUMU areHTaMu.
MoneKynsipHbIi JOKMHT Mokasan BbICOKY0 apUHHOCTb 136paHHbix coeamHeHnii k epmeHTty «EC 3.1.3.1 Alkaline phosphatase»,
KoTopasi obecrneyeHa BOLOPOAHLIMW CBA3SIMU C MOMeKynamMu BoAbl U @MUHOKWUCIOTHBIM OCTaTKOM TPEOHWHA, BOMbLUMM KONMYeCTBOM
rmapodobHbIX CBA3eN, OTpULaTENbHO UMK NOMOXUTENBHO 3apsKeHHbIX YacTuL, MONAPHbLIX CBA3EN.

KnwoueBsle cnosa: 1,2,4-Tpuason, CUHTE3, MOMEKYNSPHbIA JOKUHT, BUPTYasbHbIA CKPUHWHE.
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In silico study of new bis-3R, 4R'-5-(((1H-1,2,4-triazole-5-yl)thio)methyl)-4H-1,2,4-triazole-3-thione derivatives
Ye. O. Karpun, Yu. V. Karpenko, V. V. Parchenko, O. |. Panasenko

A combination of two rings of 1,2 4-triazole with the formation of new hybrids, bis-1,2,4-triazoles, with various functional groups and
pharmacophores may comprise a promising class of the biologically active compounds. Alkaline phosphatases belong to a broad family
of enzymes, ectonucleotidases, which are responsible for the dephosphorylation of nucleoside phosphates and have an impact on
the metabolic processes in the organism.

The purpose of this work was to conduct virtual screening and molecular docking of the initial 4-alkyl-5-(((3-(pyridine-4-yl)-1H-1,2,4-
triazole-5-yl)thio)methyl)-4H-1,2,4-triazole-3-thiols, which are promising bioactive compounds capable of inhibiting alkaline phosphatase.

Materials and methods. All compounds were synthesized by the general method. Virtual screening was held using PASS software.
Molecular docking research was done using Autodock 4.2.6 software. The screening was held on the crystallographic structure of the “EC
3.1.3.1 Alkaline phosphatase” (1SHN) enzyme.

Results. The analysis of the computer-based prognosis demonstrated that the research of the inhibition of alkaline phosphatase,
histininkinase, nucleotide and phosphatase metabolism, diuretic and antineoplastic properties among these compounds is relevant. The
compounds exhibit a wide array of biological activities, among which the inhibition of alkaline phosphatase and antitumor activity are
the most immediate. Molecular docking was showed that the compounds had a high affinity to the “EC 3.1.3.1 Alkaline phosphatase”
(1SHN) enzyme, specifically -7.08 kcal/mol and -7.88 kcal/mol, respectively. It was established that Carbon atoms at the 4-position of
1,2,4-triazole reacted with water molecules (using hydrogen bond) and the amino acid residue of the THR B:435. The Carbon was acted
as an electron donor in the hydrogen bond with the relation of -Alkyl to THR B:435 (2.11 A). According to this research, this structural
modification of 1,2,4-triazole is promising.

Conclusions. The data of computer prognosis show promise the search of bioregulators among the studied compounds on two promising
directions: alkaline phosphatase inhibition and antineoplastic activity. Molecular docking was showed the high affinity of the selected
compounds to the “EC 3.1.3.1 Alkaline phosphatase” (1SHN) enzyme, which may be present due to water molecules (using hydrogen
bond) and the amino acid residue of the threonine, high number of hydrophobic bonds, negatively and positively charged particles, and
polar bonds.

Key words: triazoles, synthesis, molecular docking simulations, virtual screening.
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HaykoBuii BekTOp HOCHIKEHb (hapMalleBTUYHOT Tay3i
JIOBOJIUTh, L0 MOUIYK HOBHX JIKIB CEpell CHHTETHYHHUX
CTIONTYK € OHHUM i3 HalIepCIeKTHBHIMIX HampsMmiB. Tomy
TOJIOBHHM 3aBJIaHHSIM € BiaJie 00OpaHHs 00’ €KTa 10CIiIKEHb.
BiTuu3HsIHI HayKOBIII NPUUISIIOTH OaraTo yBaru reTeporu-
KITiugHil cucremi 1,2,4-tpiazomy [1,2]. Lle 3ymMoBIeHO TaKUMHI
(bakTOpamMu: HU3bKa TOKCHYHICTB, PI3HOMaHITHA 010JI0TiYHA
AKTUBHICTB, @ TAKOK BUCOKA peakIiiiHa 31aTHicTs 1,2,4-Tpi-
azoiny [3,4]. KimtouoBuM eTanom y CTBOpEHHI OpUTIHATBHUX
Ta e(DeKTHBHUX JIIKIB € BUABICHHS HOBHUX MOICKYN V PsIIi
noxijHux 1,2,4-Tpia3ony, 110 Jal0Th 3MOT'Y CTBOPHUTH CIIPH-
STIVBI YMOBH Ha IIULIXY ITOIIYKY HOBHX JIIKIB 3 YHIKQJIbHUMH
BJIACTUBOCTSIMH. ToMy, Ha HaIlly {yMKY, LIKABUM € ITO€THAHHSI
JBOX IMKIIB 1,2,4-Tpiasomy. bic-1,2,4-Tpia3omu B moeTHaHH]
3 pi3HUMH (YHKIIOHAJIBHIMH 3aMiCHUKaMK Ta apmakopo-
paM# MOXXYTh CTAHOBHUTH TIEPCIEKTUBHUN KJIAC G10JIOTIIHO
AKTUBHHUX CIIONYK.

Jlyxui ¢pocdarazu (AP; EC 3.1.3.1) mmpoko npencrasiie-
HI Y TIPHPOJIl Ta 3HAXOAATHCS B 0ararbox opraHiamMax — Bijl
Oaxrepiit mo mromuHu [5]. JIykHI Qocdara3su HaIeKaTh
JI0 IIUPOKOTo cimMeiicTBa epMeHTIB eKTOHYKIJICOTHIA3,
SIK1 BIAMOBIJAIOTH 32 KaTaJliTU4YHE Ae(hOCHOPUITIOBAHHS
HykIeo3unHux ¢ocdaris [6]. Ognak mdyxHi Pocharazn €
PO3CiTHIMH pepMEHTaMH Ta 3/1aTHi TIpOITi3yBaTH pi3HOMa-
HiTHI pocdomoHoedipu pazoM 3 iHmMME GocharBmMicHUME
CTOJTyKaMH, SK-0T HeopraHiuauii mipodocdar (PPi) Ta mo-
midocdaru, pochar mroko3u Ta pocharumatu [7]. Takox
BiIoMoO, 1110 JTyXHi (ocdaraszu karanizyroTs MeBHi peakiii
TpaHchochOPUITIOBAHHS Ta BUSBIIFOTH ONITHMAJIBHY JIiFO ITPU
myxaoMy pH. Anenosna morodochar (AM®D) € BaxxrBIM
cyOcrparoM sryxHOi hocarasm, fioro nedochoprinoBaHHs
MPU3BOJIUTS JI0 BUBLILHEHHS /ICHO3KHY, BXKJIMBOT CUTHAIIb-
HOI MOIIEKYIH, IO TaKoK Oepe yJ4acTh y IMypHHepridHiit
cHrHaji3amii KJIiTHH.
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€. O. KapnyH, 0. B. Kapnerko, B. B. Map4eHko, O. I. [aHaceHKo

VY ccaBuiB JiyHI pocdarazu npeacTapieHi sk GepMeHTH,
IO TOJIETIIYIOTh a0COPOIiI0 TOKUBHUX PEYOBHH yepes
MeMOpaHy KJIITHH, KaTajli3yrouu ixHe nedocdopuitoBanHs,
Ta CIIy)KaTh JpKEpesoM HeopraHigHoro ¢ocdary. JlyxHi
(ocdarazu HasBHI B yCiX TKAaHWHAX 1 BiAIrPAIOTh KITIOYOBY
POIB Y mATPUMII TOMeocTasy opranismy [8]. [liaBurmenmii
a00 3HIDKEHNH piBeHB (PepMEHTY BUKIIMKAE Pi3HI TATOIOTIYH1
cranu. Hanpukmnan, craH, KOJIM PiBEHb KHIIKOBOI JIyXKHO{
¢docdarasu (IAP) HemocraTHiN I JeTOKCHKAIl Beiel
KIJIBKOCTI KOMEHCAJIbHHUX OaKTepiil, BU3HAUMIN SK TPUUHHY
3anajabHUX 3aXBOPIOBaHb KUIIEYHUKA [9].

[TixBuieHuit piBeHb MOYKE IPU3BECTH JI0 HU3KH ITPOOIIEM:
OXKUPIHHS, SIKE CIIPUYUHEHE HETPONOPLIHHUMH BHYTPILI-
HBOKJIITHHHUMH )KUPOBUMH CKJIaJKaMH; TIOPYILEHHS MiHe-
paJtizariii, 1110 3yMOBJIFOIOTh YIIIKOPKCHHS OIIOPHO-PYXOBOTO
arapary; MmopyueHHs: 0OMiHY PEUOBHH, 1110 MOIIKO/PKYIOTh
HUPKH Ta MEYiHKy. Y 1IbOMY CEHCI MOTYXXHI iHT10iTOpH
i30depmenTiB myxHOi (pocdarazu MOXKYTH CIyTyBaTu KO-
PUCHAMH TEparneBTHYHIMHU 3acO0aMH IIiJ Jac JTiKyBaHHS
apTepianbHOi KaJdplIUQiKallii, 0CTe0apTPUTY, PaxiTy, XoIie-
LUCTHUTY, HUPKOBOI ocTeomucTpodii, iHpapkTy miokapma
too [10].

MeTta po6otu

[IpoBect BipTyabHUI CKPUHIHT i MOJICKYIISIPHUHA JOKIHT
BuXigHUX 4-ankin-S-(((3-(mipuaus-4-in)-1H-1,2,4-Tpia3on-
S-imyrio)mernin)-4H-1,2,4-Tpia3on-3-TioiB, IEpCIEKTUBHUX
SIK 00’€KTH JOCIIDKEHb Ol0JIOTTYHMX BIACTHBOCTEH 100
iHri0iTopiB yxHOI Pocdarazu.

Matepianu i meToau gocnigxeHHs

[Ipenmerom nOCHiIKEHHS CTajdM BUXIJHI CrONyKH: 4-Me-
tan-5-(((3-(mipuguu-4-in)-1H-1,2,4-tpiazon-5-i1)Tio)
merun)-4H-1,2,4-tpiazon-3-rion (1), 4-erun-5-(((3-(mipu-
nuH-4-1)-1H-1,2,4-Tpiazon-5-in)rio)mernin)-4H-1,2,4-tpi-
azon-3-tiox (2). CunrTe3 crmoayk | i 2 3miicHWIN 3a
3araJbHOBIZIOMOI0 METOJMKOIO, IO ONMHCaHa B poOoTax
[11,12]. i moxiHI CHHTE30BaHi 3a BiJIOMOIO CXEMOT0, HaIalli
BUKOPUCTOBYBAJIH JUIsl KOMIT FOTEPHOTO MIPOTHO3YBAHHS.
BipTyaibHUIA CKPUHIHT CIIOJIYK BUKOHAJIH 32 JOTIOMOTOFO
xom1 torepHoi porpamu PASS (Prediction Activitity Spectra
for Substances). Komm’totepna cucrema PASS nipornosye 3a
CTPYKTYpHOIO (hopMyItoro XiMiuHOi pedoBrnHHM roHan 1200
BUIB OionmoriuHoi aktuBHOCTI [13]. PoGota cuctemu PASS
3aCHOBaHa Ha aHaJi3l 3aJeKHOCTEH «CTPYKTypa — aKTHB-
HICTB» JIJIsl PSYOBUH 13 HaBYAJIBHOI BHOIPKHU, 110 MICTHTh
nionast 90 000 pizHOMaHITHUX 010JIOTYHO AKTUBHUX PEUOBHH
(cyOcTaH1ii BiIOMUX JIIKAPCHKUX MPENaparis 1 (hapMaKoso-
TiYHO aKTHBHI CIOJYKH). Pe3ynpraTi mporHO3y cucTema
HaBOJUThH SIK CITMCOK Ha3B IMOBIPHUX BHIIB aKTHBHOCTI 3
PO3paxyHKOBAMH OIIIHKaMH HMOBipHOCTeH HasBHOCTI (Pa)
Ta BIJICYTHOCTI KOXHOT akTuBHOCTI (Pi), 1110 MaroTh 3Ha9EH-
Hi Big 0 70 1. OCKiIBbKH i IMOBIPHOCTI pO3paXOBYIOTHCS
HE3aJIeKHO B IMTiIBUOIPKaX aKTHBHUX 1 HEAKTUBHUX CITOIYK,
iXHs cyma He JopiBHIOE opuHuI. Pa Ta Pi inTepnperyiors
SIK OLIIHKU CTYIEHS HaJEXKHOCTI PEYOBHHU JI0 KJIACiB aK-

TUBHHX 1 HEAKTUBHMX CIIOJIYK BiINOBigHO. UM Oinblue
JUTsl KOHKPETHOI aKTHBHOCTI BeinnvuHa Pa i uuMm MeHIa
BeauurHa Pi, THM OUILLINI MIAHC BUSBHUTH LFO aKTHBHICTh
B CKCIICPHMEHT!I.

MonnekysIIpHUil TOKIHT 3/1iHCHUIIN 32 JJOTIOMOTOIO TPO-
rpamu Autodock 4.2.6 [14]. CkpuHIHT BUKOHAJIM Ha KPHCTa-
norpacdiuniit cTpykrypi ¢pepmenty «EC 3.1.3.1 Alkaline
phosphatasey», sikuii B3siTuii i3 6anky manux RCSB The
Protein Data Bank, xon kpuctamy — ISHN [15]. Bizyamizy-
BaJIK 3a JI0roMororo nporpamu Discovery Studio Visualizer.
Citka mons s 3B’ si3yBaHHsA: 124 A x 126 A x 126 A, mwo
OyJ10 JOCHTH MPOCTOPHM, adU OXOIMTH BCIO 00iacTh (ep-
MEHTY. YCi BUKOPHCTaHI IIPOTPaMU € B 3araIbHOMY JOCTYTI.

PesynbtraTti Ta ix 06roBopeHHs

[epenbaveHHs BipOTiTHOCTI IPOSBY PEIOBUHOIO KOHKPETHIX
BUIB 010JIOT1YHOI aKTUBHOCTI JAIOTh 3MOTY BH3HAYHTH,
SIKI TECTH HAMOUIBII afeKBaTHI I BUBYEHHS O10JIOrYHOI
AKTUBHOCTI KOHKPETHOT XIMIYHOT pEYOBHHH, 1 K1 pEUOBHHH
3 THX, III0 € B PO3MOPS/PKEHHI JIOCITiTHUKA, HaHIMOBIpHIilIe
MaTUMYTb HeOOXi/HI e(heKTh. 3 TEOPETUIHO MOKITUBUX Oy-
JIyTb Bi1iOpaHi HaitO1Ib1I BipoOTiaHi 0a30Bi CTPYKTYPH HOBHX
CTIOJTYK i3 HEOOXiTHOIO O10JIOTIYHOIO Ji€l0, IO HAWOLTBIIE
BIJITOBIIa€ 3aBIAHHM JOCITI/PKCHHS. ba3younch Ha TaHuX
KOMII FOTEPHOTO TIPOTHO3Y, JOCITITHHK MOXKE BHSBHTH HOBI
edexTn, MexaHi3Mu /il JJsi paHilie BUBYCHUX PEUOBHH.
Pe3ynbraTy nonepeHpOro OIiHIOBAHHS 3arajbHOTo 0i0Jo-
TIYHOTO MOTEHIIially CTIONYK HaBeleHI B mabauyi 1.

AmHaii3 pe3yasTariB KOMIT IOTEPHOTO MPOTHO3Y MTOKa3aB
MIEPCIIEKTHBHICTD MOIIYKY iHTi0ITOPIB Ty*HOi pocdarasn,
TICTH/IMH KiHa3M, HYKJICOTHIHOTO i (hocharazHoro oOMiHy,
JypeTHIHOI Ta aHTHHEOIDTACTHYHOT aKTUBHOCTI Y PsJIi IUX
CIOJIyK. Ba)MBUM MOMEHTOM HPOTHO3YBaHHSI JIOCIIIKY-
BaHHUX PEYOBHH € BIJICYTHICTh Y HUX BHCOKOI TOKCHYHOCTI,
Teparo-, KaHLEPO-, MyTareHHOCTI Ta eMOPIOTOKCUYHOCTI.

Crionyky MaroTh JIOBOJI BEJUKHH CIEKTp 010JI0Ti4HOT
AKTHUBHOCTI, OUIBII CIPSIMOBAHY — 1HTIOITOp JIy»KHOT (ocda-
Tas3W Ta NPOTUITYXJIMHHY Jito. [1Tsxom 3minu 3aMicHuKa B 4
nonoxeHHi 1,2,4-Tpia3oIbHOTO Sapa MPOTHO3YEThCS 301Tb-
IICHHSI aKTUBHOCTI 1HI10yBaHHs JTy»HOI ocdarasu Ta nossa
IHIMBITyaTbHUX BHIIB Oi0NOTIYHOI aKTHBHOCTI, BEJTMYMHA
BIPOTITHOCTI SIKMX JU1s KOXKHOT CIIOITYKH TaKOXK 1HIMBITyaJIbHA.

JlaHi KOMIT FOTEPHOT'0 IIPOrHO3Y CBIT4aTh PO NEPCIICKTHB-
HICTb TIOIIYKY CepeJl HaBEICHNX JIBOX HAIpsMiB Oloperysi-
TOPIB, 1110 MOXKYTh OyTH ITOTEHIITHIMH IHT101TOPaMH JTyKHOT
(ocdarasu i aHTHHEOITACTHYHIMH areHTaMH.

VY noeaHaHHI 3 BipTyaIbHUM CKPUHIHTOM Tpeba 31iiCHIO-
BaTH JOCITDKEHHS 1 silico 1S TPOTHO3YBaHHS Opi€HTAIII] Ta
CIIOPITHEHOCTI JIiraHy 0 3B SI3yBaHHs B aKTHBHOMY LIEHTPI
thepmenTy. Pe3ynmpraTi MOJIEKYIIIPHOTO JOKIHTY OOpaHHX
CIOJIyK Ha Kpucrasorpadiuniii crpykrypi ¢pepmenty «EC
3.1.3.1 Alkaline phosphatase» HaBeneHi B maonuyi 2.

MonekynsipHHU# AOKIHT Moka3aB BUCOKY addiHicTh
obpanux crioinyk 110 ¢pepmenty «EC 3.1.3.1 Alkaline phos-
phatase», a came cnonyku 1 (-7,08 kKkayi/mMoIib), a TakoK 2
(-7,88 KkKan/mMon).
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In silico docnidxeHHs1 Hogux noxioHux bic-3R,4R"-5-(((1H-1,2,4-mpia3on-5-in)mio)memurn)-4H-1,2,4-mpia3on-3-mioHie

Tabnuugs 1. PesynstaTy nporHo3y Gionori4Hoi akTMBHOCTI Aesikux noxiaHux 4-ankin-5-(((3-(nipnauH-4-in)-1H-1,2,4-tpiason-5-in)tio)meTun)-
4H-1,2,4-tpiason-3-Tionis

MporHo3 GionoriyHoi akTMBHOCTI

XimiuHa cTpykTypa

N i i T
Cytidine deaminase inhibitor 0,625 |0,002 | IHri6iTop unTnanHaesamiHasm (EC 3.1.3.1)
Alkaline phosphatase inhibitor 0,582 | 0,003 | IHribiTop nyxHoi hocdatasm (EC 3.1.3.1)
" \N\KS Histidine kinase inhibitor 0,590 |0,017 | Inri6iTop rictuauH kiHasmn (EC 2.7.13.3)
1 7/ %ﬁ/w Antineoplastic (brain cancer) 0,400 |0,009 |lpoTupakoBa (pak roNoOBHOTO MO3KY)
J<>/k Nucleotide metabolism regulator 0,432 |0,051 | Perynstop HykneoTuaHoro obmiHy
Kidney function stimulant 0,449 |0,033 | Ctumynsuis dyHKLUiT HUPOK
Diabetic neuropathy treatment 0,304 | 0,206 |NikyBaHHs giabeTuyHOi Herponarii
Alkaline phosphatase inhibitor 0,808 |0,002 | IHribiTop myxHoi chocatasm (EC 3.1.3.1)
Cytidine deaminase inhibitor 0,694 |0,002 | InHribiTop unTnanHoesamiHasm (EC 3.1.3.1)
" \\N s | Proteasome ATPase inhibitor 0,655 |0,022 | IHri6iTop MpoteacomHoi AT®asm (EC 3.6.4.8)
2 7/%3/\<N:f Histidine kinase inhibitor 0,564 |0,019 | InHribiTop rictuanH kiHasm (EC 2.7.13.3)
o " Antineoplastic (brain cancer) 0,352 | 0,014 |[lpoTupakoBa (pak rofioBHOTO MO3KY)
NS Insulysin inhibitor 0,395 |0,090 | IHriBiTop iHCyniHy
Kidney function stimulant 0,337 |0,218 | Ctumynsiuisi yHKLi HUPOK

Tabnuusa 2. PesynstaTyi MONEKyNsSpHOro AOKiHMY, Wo oTpumMati y nporpami Autodock 4.2.6

Neo AdpiHHicTb KinbkicTb BogHeBUX . . .,
BonHeBl = rl'qpoq)osﬂl =

_ _ THR B:45, THR B:43, SER B:42, MET B:39,
1 27,0800 4 :8: 2;233* :8: ﬁ;‘égg' GLY B:438, LEU B:73, TRP A:440, THR A:43,

493, 504, THR B:435, LEUA73, VAL A44, MET A:39, TRP B:65
2 -7,8800 3 HOH A:490, HOHA507, THR B:435 | ALAA:355, LEUA73

Bzaemozis nnirasy 3 akTHBHAM IIEHTPOM (EPMEHTY TOBOJI
CKJIajIHa Ta 3a0e31eueHa B OCHOBHOMY BOTHEBHMH 3B’ I3KaMH
3 MOJIEKYJIaMH BOJIM T2 aMIHOKHCIIOTHUM 3QJIUILIKOM TPEOHi-
HY, BUCOKOIO KUJIBKICTIO TiZIpO(OOHMX 3B’SI3KiB, HETATUBHO
a00 TIO3UTHBHO 3aps/HKEHUX YaCTHHOK, TTOJISIPHIX 3B S3KIB.

Cronyxk# 112 yTBOPIOIOTH BOJHEBI 3B’ SI3KH 3 MOJICKYJIOHO
Boau HOH A:490 B akTiBHOMY MicCITi (DepMEHTY 3 JIOBKUHOIO
38’s13Ky 2,86 A T2 2,99 A BinmoBinHO, 3 OCTATHEO HU3BKOIO
CTIOpiAHEHICTIO 3B’ s13yBaHH:A. OTXKe, iX BBaXKAIOTh OHUMU 3
HaMKpanmwx KoHGOpMAIIid MOJIICKYIISIPHOTO JOKIHTY (puc. 1).
Criosyka 2 TaKo) 3B’SI3y€ThCsl BOTHEBHM 3B’ I3KOM 3 aMiHO-
KUCIOTHUM 3anuirkoM Tpeoniny THR B:435 npu nosxuni
3B°s3ky 2,11 A.

HaiimepcneKTHBHIIIO0 CITOMYKOIO B aCMEKTi MOJIEKYIISIp-
HOTO JIOKIHTY BHSIBUIIACH CIIONYyKa 2 3 HAHOLIBIION adiHHi-
ctio 1o pepmenty «EC 3.1.3.1 Alkaline phosphatase», 1o
craHoBmJIa -7,88 KKaJI/MOJIb. YCi JOKOBaHI MOJIEKYJIM MalOTh
HynboBi 3Ha4eHHS RMSD.

Bizyanizamist 3D cTpyKTypH KOMIUIEKCY «iIiraum — dep-
MEHT» HaBejieHa Ha puc. 1.

BusiBuimy, 1o aromu KapOoHy 3amicHuKa B 4 TONOMKEH-
Hi 1,2,4-TpiazonpHOro0 siapa OepyTh ydacTh y B3a€MOZIi 3a
JIOIIOMOTOI0 BOJHEBOTO 3B’SI3KY 3 MOJICKYJIaMH BOJIHU Ta
aminokucnoTHuM 3anmiikom THR B:435. Atom Kapbony

BUCTYTIaB JOHOPOM EJICKTPOHIB I BOAHEBOTO 3B’ SI3KY OO
-Alkyl 1o THR B:435 (2,11 A). CtpykTypa HaiiakTHBHimOr0
iHTi0iTOpa Y HAMOLIBII BIPOT1AHIN TOKOBaHiH KoH(popMarii €
KOMIIEMEHTapHOIO aKIENTOPHOI/ TOHOPHOI 00J1aCTi BOHEBO-
TO 3B’513KY aKTUBHOTIO CaiTy, OT’KE, OCHOBHHM CTPYKTYPHHUM
€IIEMEHTOM € JipyTe KibLie 1,2,4-Tpiasomny (puc. 2). Buxomsan
i3 HaBEJECHOTO, TIEPCIIEKTHUBHOIO € CTPYKTypHAa MoAU]IKaLlist
IIBOTO SI7Ipa 32 YeTBEPTUM MOIOKEHHIM Ta aroMoM Cynbdypy.

BucHoBku

1. J1aHi KOMIT'FOTEPHOT'O MPOTHO3Y CB1I4aTh IPO IepPCIIeK-
THUBHICTH TIOIIYKY Cepe] HaBEICHHUX JBOX HaIpsAMiB Oiope-
TYJSITOPIB, 110 MOXKYTh OyTH TIOTEHLIMHUMH 1HTiOiTOpaMU
nyxHoT (hocarasu it aHTHHEOIIIACTUYHIMH areHTaMH.

2. MonekynspHUH JAOKIHT MMOKa3aB BUCOKY a(iHHICTH
o0panux crnonyk ao ¢pepmenty «EC 3.1.3.1 Alkaline
phosphatase», mo 3abe3medeHa BOIHEBUMH 3B SI3KaMH 3
MOJIEKYJIaM{ BOJH T4 aMiHOKHCJIOTHUM 3JTHIIIKOM TPEOHIHY,
BHCOKOIO KUTBKICTIO T1Jpo(hOoOHUX 3B SI3KIB, HErATUBHO a00
TIO3UTHBHO 3apsi/PKEHNX YaCTUHOK, HOJSIPHUX 3B’SI3KIB.

MepcnekTvBM noganbluMX gocnimkeHb. JocmimKkeHHsS
JIOBOJIATH TIEPCIIEKTUBHICTD MOIITYKY HOBHUX O10aKTHBHUX
CIIONYK y psi S-3aminieHux 6ic-1,2,4-rpia3onis.
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Puc. 1. Mepexa B3aemogii Mix doepmeHtom «EC 3.1.3.1 Alkaline phosphatase» Ta o6paHumu cnonykamm.

A: cnionykm 1; B: cnonyku 2
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Pue. 2. Bisyanisauia 3D CTpykTypu komnnekcy «iiraHg — epmenty; A: cnonyka 1, B: cnonyka 2.
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MikpockoniyHi gocnigxeHHs naroHiB Salix cinerea L. onopu YkpaiHu

H. B. bopogiHa*©P, B. M. KoanbogE, O. M. KowosuitAf, O. B. Mamyns®

HauioHanbHwWit hapmaueBTUYHUI YHIBepcuTeT, M. Xapkis, YkpaiHa

A — KOHLUenUis Ta an3aitH gocnimxkeHHs; B — 36ip naHux; C — aHania Ta iHTepnpeTauis faHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTi;
F — octaTouHe 3aTBepaKEHHS CTaTTi

MpencTaBHuky poamHn Salicaceae — LiHHI fxepena nikapcbKoi POCMMHHOI CUPOBMHM, SIKY 30aBHa 3aCTOCOBYHOTb Y HAPOZAHI MeauumHi. B
€BPOMNeViCbKMX KpaiHax Aeski Buay poay Bepba € odiumHansHumMn pociimHamu. Came kopy Bepbu B 6araTbox kpaiHax Ha3nBaloTb MpUpPOS-
HUM acnipuHom. Bigsap i3 kopy BepOU BUKOPUCTOBYHOTL SIK MPOTUMANSPIAHUI, KapO3HUXKYBaNbHWIA, paHO3arooBanbHUA, aHTUCENTUYHNI,
KPOBOCMMHHUI, B'A3KWI | NpoTM3anansHui 3acib. PocnnHu pogy Salix L. BiApisHATLCA PI3HOMAHITHICTIO KOMMOHEHTHOTO CKIagy Ta MiCTATb
KoMnnekc 6ionoriYHo akTUBHIX CMOIYK: NONiPEeHONbHUX cronyk, (eHoNormiko3uzais, caniumnartia, (pnaBoHOIIB, MiPOKCUKOPUYHUX KICTIOT,
edipHuMX onin, BiTamiHIB, KAPOTUHOIAIB, Nonicaxapuais, MikpoeneMeHTiB. Kopa Monoayx ririok pisHux BuAiB poay Bepba, sk-ot Salix purpurea L.,
Salix fragilis L., Salix daphnoides Vill., BkntoveHa y BuaaHHs eBponelicbkoi hapmakonei, a 3 2014 poky — o epxasHoi ®apmakonei Ykpa-
THW. PO3LLIMpEHHS CMPOBMHHOI 6a3n Nikapcbkoi POCMMHHOI CPOBWHYM — aKTyaribHa Npobnema, Ky MOXMMBO BUPILLMTY LUASXOM YBEAEHHS y
chapmaLEeBTUYHY NPaKTKKY CUCTEMATUYHO GNM3bKNUX aBTOXTOHHUX Ta IHTPOAYKOBaHMX BUAIB BepO, siki noLwmpeHi B YkpaiHi.

MeTta po60oTu — BU3HAYEHHSI MIKPOCKOMIYHMX [iarHOCTUYHMX 03HaK naroHis Bepbu nonensictoi (Salix cinerea L.) dnopm Ykpainu ans
ifeHTudikaLii nikapCbkoi POCIIMHHOT CUPOBUHY.

Matepianu Ta metoan. OB’ekT foCNimKeHHs — cyxi naronun Salix cinerea L. PocnuHHy cupoBuHy 36upanu y TpasHi—cepnHi 2016-2018
pp. y XapkiBcbkiit, 3akapnatcekii, Kuiscbkii obnactsx. [ocnimkeHHs aHaToMivHoT By1oBum naroHiB Bepbu nonensictoi BUKOHanm, 3acto-
COBYIOYV METOAM CBITNOBOI Ta €NEKTPOHHOT MIKPOCKONii. YNETPaCTPYKTYpY MOBEPXHI enigepMarnbHOi TKAHUHW NUCTKIB AOAATKOBO BUBYANM,
BUKOPUCTOBYHOUM METOAM CKaHyBarnbHOI MiKpOCKONiT.

Pesynisrati. 3aiicHunm nornnbneHe BUBYEHHSI aHaTOMIYHOI Gy0BM naroHiB Salix cinerea L. i BCTAHOBUMM OCHOBHI ZiarHOCTWUYHI Mi-
KPOCKOMiYHi 03HaKM NiKapCbKOi CUPOBWHY.

BucHoBku. Pesynbrati OCHiIKEHHS CYTTEBO PO3LLMPIOIOTL BiJOMOCTI OO0 aHaTOMi4HOi OyaoBu naroHiB Salix cinerea L. donopu Ykpainu
Ta BYKOPUCTOBYBATUMYTLCA Mif Yac CTaHAApTU3aLlii CUPOBUHU BUZIB PoAVHM BEPOOBI.

Mwukpockonuyeckue uccneaoBaHusa noderoB UBbI nenenbHom (Salix cinerea L.) donopbl YKpaunHbl
H. B. BopoauHa, B. H. Kosanes, O. H. Koweson, O. B. lamyns

lMpencraButenu cemelictBa Salicaceae — LieHHble UCTOYHWKW NEKapCTBEHHOTO PaCTUTENBHOMO Chipbsl, KOTOPOE U3daBHa NPUMEHSETCS B
HapoZHOW MeaULMHE BO MHOTUX CTpaHax Mupa. B eBponelickux cTpaHax HeKoTopble BUAbI poAa 1Ba SBRSTCA OhULMHANBHBIMU PacTeHN-
AMU. IMEHHO KOpy MBbI BO MHOTUX CTpaHax Ha3blBatoT MPUPOAHBLIM acrivipuHoM. OTBap M3 KOpbI MBbI MCMOMBL3YIOT Kak NPOTMBOMAnspuiHoE,
XapOMOHWXKaloLLEe, PaHO3AKMBNSIOLLEE, aHTUCENTUYECKOE, KPOBOOCTaHABNMBAIOLLEE, BSXKYLLEE W NPOTUBOBOCMANIMTENBHOE CPEACTBO.
Pactenus poga Salix L. otnuyatotcs pasHoobpasnem KOMNOHEHTHOrO COCTaBa U CoaepKaT KOMMNEKC G1ONorniyeckn akTMBHbIX COEOMHEHMIA:
NoNMEHONbHBLIX COeAVMHEHUI, (DEHONOMNKO3MAOB, CanMLMIaToB, hiaBOHOMAOB, TMAPOKCYKOPUYHBIX KACIOT, 3PMPHBLIX Macen, BUTaMWHOB,
KapOTMHOMAOB, NONMCcaxapuaoB, MUKPO3NEMEHTOB. Kopa MONoAbIX BETBEN pasHbIX BUAOB poaa vBa, a MerHo Salix purpurea L., Salix fragilis L.,
Salix daphnoides Vill., BkntoueHa B n3naxvsi EBponeiickoii hapmakonew, a ¢ 2014 roga — B locygapctBeHHyto apmakoneto YkpaunHbl. Pac-
LUMPEHWE CbIPLEBOV Ga3bl NEKAPCTBEHHOTO PACTUTENBHOTO Chipbsi — akTyarnbHasi pobnema, KOTOpyo BO3MOXHO PELLMTL 3@ CYET BBEAEHNS B
(hapmaLeBTUHECKYHO MPAKTUKY CUCTEMATUYECKV BrN3KX aBTOXTOHHBIX M MIHTPOZAYLIMPOBaHHbIX BUAOB MB, LIMPOKO PacnpoCTpaHeHHbIX B YkpanHe.

Llenb paGoTkl — onpeaeneHne MUKPOCKOMMYECKUX AMArHOCTUYECKUX MPU3HaKOB NoberoB vBbI nenensHom (Salix cinerea L.) dnopbi
YKpauHb! 4515 MAEHTUDUKALMA NEKapCTBEHHOMO PACTUTENBHOIO Chipbsi.

Marepuansl u metoabl. MiccnenoBaHne aHaTOMUYECKOro CTPOeHMst noberos 1Bkl NenenbHOM NPOBOAUMM C NPUMEHEHNEM METOAOB
CBETOBOW U 3MEKTPOHHOW MUKPOCKOMUU. YNBTPaCTPYKTYpy NMOBEPXHOCTU anuaepMarbHOW TKaHU NIUCTLEB AOMOINHUTENBHO WU3y4vany,
1CMOMb3yst METOAbI CKAHWPYIOLLIEH MUKPOCKOMUM.

Pesynkratel. [poBeaeHo yrnybrneHHoe nsyyeHne aHaToMM4eckoro CTpoeHns noberos Salix cinerea L. dnopbl YkpanHbl v yCTaHOBMNEHbI
OCHOBHbIE AMarHOCTUYECKEe MUKPOCKOMMYECKNE NPU3HAKW NIEKapCTBEHHOMO ChIpbS.
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MikpockonidyHi docnioxeHHs1 nacoHie Salix cinerea L. ¢hriopu YkpaiHu

BriBoabl. Pesynkrathl ccnefoBaHUs 3Ha4MTENbHO pacLUMPAIOT CBeeHNs 06 aHaToMuyeckom cTpoeHumn noberos Salix cinerea L. pnopei
YkpauHbl 1 ByayT UCnonb3oBaHbl NPy CTaHAAPTM3aLMK Cbipba BUAOB CEMEVICTBA MBOBbIE.

KnioueBkle crioea: Salix cinerea L., nobern, Mukpockonuyeckue npusHaku, COM.

AkTyanbHble Bonpochl hapMaLeBTU4EeCKOM U MeAULIMHCKON HayKu 1 npakTuku. — 2019. — T. 12, Ne 3(31). — C. 276-284

Microscopic research of shoots of the Salix cinerea L. of Ukrainian flora
N. V. Borodina, V. M. Kovalov, O. M. Koshovyi, O. V. Hamulia

Representatives of the Salicaceae family are valuable sources of medicinal plant material that has been used in traditional medicine in
many countries around the world.. In European countries, some willow species are official plants. It is the bark of willow in many countries
called natural aspirin. The decoction of the willow bark is used as an antimalarial, antipyretic, wound healing, antiseptic, hemostatic,
astringent and anti-inflammatory agent. Plants of the genus Salix L. have a variety of component composition and contain a complex
of biologically active compounds: primarily polyphenolic compounds, phenol glycosides, salicylates, flavonoids, hydroxycoric acids,
essential oils, vitamins, carotenoids, polysaccharides. The bark of young branches of different willow species, including Salix purpurea
L., Salix fragilis L., Salix daphnoides Vill., have been included in the edition of the European Pharmacopoeia and since 2014 to the State
Pharmacopoeia of Ukraine. Expanding the raw material base of medicinal plant raw materials is an urgent problem that can be solved
through the introduction into the pharmaceutical practice of systematically close autochthonous and introduced willow species widespread
in Ukraine.

The purpose of this work is the determination of microscopic diagnostic features of the willow goat (Salix cinerea L.) shoots of Ukrainian
flora for the plant material identification.

Materials and methods. The object of the study was dry shoots of Salix cinerea L. Vegetable raw materials were collected in May—August
2016-2018 in Kharkiv, Zakarpattia and Kyiv region of Ukraine.

The study of the anatomical structure of goat willow shoots was performed using the methods of light and electron microscopy. The
ultrastructure of the epidermal leaf tissue surface was further studied using scanning microscopy techniques.

Results. An in-depth study of the anatomical structure of the shoots of Salix cinerea L. has been carried out and the main diagnostic
macro- and microscopic features of perspective medicinal raw materials have been established.

Conclusions. The obtained results significantly expand information on the anatomical structure of shoots of Salix cinerea L. flora of

Ukraine and could be used in the standardization of raw materials of species of the family Willow.

Key words: Salix cinerea L., shoots, microscopic features, SEM.
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J1o nepcneKkTHBHUX JIKEpe JTIKapChKOi POCIMHHOT CHPOBH-
HH HaJISKaTh BUIM pomy Bepba (Salix) cimeiicTBa BepOOBI
(Salicaceae), sixi momupeni y ¢opi YkpaiHu, MaroTh BEJIHKI
CHPOBHHHI 3aIlacy Ta 3/1aBHa 3aCTOCOBYIOTHCSI B HAPOJHIH
Me/IMIIMHI B 0araTbox KpaiHax cBity. JlaBHi CJIOB’STHH BBaX<a-
71 BepOy CBSIIIICHHUM JIEPEBOM, CHMBOJIOM O€311epepBHOCTI
xuTTst. OcBsiueHa BepOa i HUHI KOPHCTYETHCS BEITMKOO MO~
HOIO cepe]T YKpaiHIiB, il MPUITHCYIOTh MaridHy cumy [7]. Y
JesKknx Kpainax €Bporm, A3ii Ta B [liBHIUHI AMepui BUaN
pomy BepOa — odirtiiiHi pocarHu. Kopa MOIOIuX TiloK pi3HUX
BUJIIB poiy BepOa, k-0t Salix purpurea L., Salix fragilis L.,
Salix daphnoides Vill., BknroueHa y BUIAHHS €BPOICHCHKOT
(bapmakorei [14,19], a 3 2014 poky — mo [epxasuoi dap-
makorei Ykpainu [5].

BepOu — oniH 13 HalOLIBIINX POAIB IEPEBHUX MOPI] MO-
MIpHOTO KJTiMary. 3a pi3HUMH JaHUMH, Y CBITI IX HapaxoBy-
10Th 350—-600 BrAiB. 3TiIHO 3 HAYKOBUM JTAHUMH, TPUPOTHO
B YKpaiHi 3pocTaroTh Maibke 25 BumiB poxy Salix [8], mo
Hanexkarh 10 3 migponiB i 16 cexmiit. Y Kapmarax 3ocepemxke-
Ha HaMOUIbIIA KITBKICTh aBTOXTOHHMX BHIIB BepO [10,22].

OHUM 13 HAWTIOIIMPEHIIINX YarapHUKOBHMX BUIIB B YKpaiHi
€ BepOa nonersicra. Bepba nmonessicra (Salix cinerea L., uBa
nenienbHast, Grey willow; pomuaa Bep6osi — Salicaceae, vane-
JKUTB 110 Tipony Vetrix, cexuii Vetrix, mincexuist Laeves)— nBo-
JIOMHa pOCJIMHA pouHH BepOoBuX. Cipuii, rycTOOmyeHni

Kyi1 3—6 M 3aBBUIIKH. J[epeBHHA ITifl KOPOO — 3 YaCTHMHU
Bastkamu 110 15-30 MM 3aBIoBKKH. JIMCTKU YeproB.i, Iyxe
OTYIIICHI, 3BEpPXy CipyBaTo-3eJeHi, 3iCIOay — CipyBaTo
MOBCTHCTI, 4—12 CM 3aBIOBKKH, IMOJOBKEHO JaHIETHI abo
TIOJIOBKEHO SMIENO/I0H], KOPOTKO 3aroCTpeHi, MUIIacTi abo
Maike [IToKpai, 3 ayxke BUnHyTHMH 1016 mapamu 619HIX
JKIJIOK. BpyHBKH Ta MOITO/Ii TTATOHU TaKOK YKPHUTI CipyBaTHM
myrmkoM. KBiTe BepOm momemnsicToi omHOCTaTeBi, 3i0paHi y
BEITHKi CepekKH Oe3 onymeHHs. Bepba momernsicta Mae MaTod-
KOBI i THUMHKOBI KBITKH 3 PEIyKOBAaHOIO OIBITHHON. BoHM
3i0paHi B cepexku. KoxkHa KBITKa CUITUTB Y 11a3yCl BOJIOCHCTOT
MPHUKBITKOBOT JTycku. CepesKKH BENHKI, THYMHKOBI — STALIETIO-
JIOHOT (hOpMH, MaTOYKOBI — IAITTHAPHYHI, TOBUCITI (J10 6 cM).
IIBiTe B Oepe3Hi—KBITHI, 10 NOsIBU JHCTs. [Li — KopoOouKa.
Hacinuna Bonocucra. Bep6a nomnernsicra Mae 1ikaBy ocoOsy-
BICTB — 3aITaCHI «CIUITI1» OPYHBKH. SIKIIO TiTKa TOMIKOKEHA,
BOHH PO3ITYCKaIOTHCSI Ta IEPETBOPIOIOTHCS Y BKPHTI JINCTKAMH
maroHy. JKUTTe31aTHIME Taki OpyHBKH MOXKYTh 3QJTHUIIIATHCS
JIy’Ke JIOBTO, @ PO3ITYCKAIOThCS, KOJIH TLIKy a00 cTOBOYyp 37a-
Maru. Pocte maiike 1o Beiid Tepuropii Yrpainm. Lleli Bucoxwmii
TUDIICTHH KYIII YaCTO YTBOPIOE CYIILIBHI 3aPOCTi Ha BOJIOTHX
JIyKax, 00J10Tax, y BOJIOTHX Jlicax. BUupolyroTs sk itomertio-
patuBHY pociuny [8,10].

3a 1TaHNMHM HAayKOBOT JIiTepaTypH, Mpenaparu Kopyu Bepou
MAaoTh IIMPOKHH CHEKTP TEPANeBTUYHHUX BIIACTHBOCTEH:
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aHaJIreTHYHY, aHTUMIKpoOHy [18,19], 3HeOoMOBaIBHY,
3aCIOKIMIINBY, CEAaTHBHY, MPOTH3ANAIbHY, KAPO3IHUKY-
BaJibHY [ 17,18], moTOriHHY, TPOTUMAJISPIiHY, aHTHCENITHYHY,
KpPOBOCITMHHY, B 513Ky Ta paHo3aroroBaibHy [ 18]. Ilepcnek-
TUBHICTh BUKOPHUCTAHHS JTIKAPCHKUX POCIUH Y MEIUYHII
MIPAKTHIII 3a3BUYA OIIHIOIOTH 32 IXHIM XIMIYHAM CKIIaIOM
i (hapMaKOJIOTIYHUMH BIIACTHBOCTSIMH. YBAry TPHIIISIH
TOCIIKCHHIO O10JIOTIYHO aKTUBHHUX PEYOBHUH POCIUH
pony BepOa. Pamrime BcTaHOBIICHO, 1[0 BOHH MICTSTh Pi3HI
KJIaCH NPHUPOAHUX croiyk: (enonormikosumu [2,14,23],
JIETKI crioyku [21,22], ByriieBoIu, aMiHOKUCIIOTH, MaKpO-
Ta MiKkpoeseMeHTH, Jino¢inbHi cionyku [11,19]. BizomocTi
(haxoBoi JliTepaTypy BKa3ylOTh Ha IEPEBaYKaHHsI B XIMITHOMY
cKai croiyk heHonpHOI pupomu [ 1,14] (benonocnupty,
T'JPOKCUKOPHYHI Ta TIPOKCHUOEH301HI KHCIIOTH, KyMapHHH,
¢dnaBoHoi M, AyOMIbHI pedoBuHK) [2,12]. 3nilicHuan 10-
CITIJDKEHHS 3 BU3Ha4YeHHs JieTKuX [20] 1 peHombHUX CroyK
mucts Salix cinerea L. [2]. Takox metomqom GC/MS BuBumm
JIETKi CIIOYKH Ta KapOOHOBI kucnotH Salix caprea L. [1] i
Salix rosmarinifolia L. [24], Salix myrsinifolia Salisb. [25].
BusHaummm eneMeHTHUH CKIIaJ IesKUX BUAIB BepOd (ropu
Vkpainu [11].

SIK moKasye OCBiJI, BIPOBAKEHHS B MEAANYHY MIPAKTUKY
HOBUX BHJIIB JIKAPCHKOI POCIMHHOI CHPOBHHH 1 BaXKJIMBUM
eTarnoM (apMaKOTHOCTUYHOI €KCIIEPTH3H 3aTHIIAETHCS
Mikpockoniuauii anams3 [4,13,15]. Anaromiuna OymoBa
BUJIIB POy BepOa JociikeHa HeoCcTaTHho. OmyOrTiKoBaHi
MarepiaJii BUBUCHHs MOP(]OJI0ro-aHaTOMIuHOT Oy/I0BU KOPH
Ta MaroHiB BepOU 01101, BepOM TPUTUUUHKOBOI Ta BepOH
mypIrypoBoi. € JaHi 1010 aHATOMIYHOTO OITKCY KOPU BepOr
BaBWJIOHCHKOI. Panimre Oymo 3miificHeHe BUBYEHHS MOp(oO-
JIOTO-aHAaTOMIYHO1 OyZOBHU maroHiB Salix caprea L. dmopu
Vkpainn [3,22].

Posmpensst cupoBruHHOI 6a3u pocnuH poauHu Salica-
ceae — akTyaJbHa ITpo0JIeMa, SIKy MOXXHA BUPILINTH HIIIXOM
yBEJICHHS B (hapMalleBTUUHY NPAKTHKY CHCTEMATHYHO OJIN3b-
KHX aBTOXTOHHUX [9,22] Ta IHTPOIYKOBAaHHUX BUJIIB BepO, 110
TIommMpeHi B YkpaiHi.

MeTa po6otu

BusHaveHHST MiKpOCKOITIYHUX TIArHOCTUYHIX 03HAK ITATOHIB
BepOu nonesicroi (Salix cinerea L.) dnopu Ykpainu st
ineHTUdiKalii pOCIMHHOI CHPOBUHHU.

Matepianu i meToau gocnigxeHHs

O0’ekT nmociimkeHHsT — cyxi maronu Salix cinerea L. Poc-
JIMHHY cUpoBUHY 30upanu y 20162018 pp. y XapkiBcbKiid
(3pa3ku CUpOBHMHH 3arOTOBJICHI B 0O0TaHIYHOMY ca ry XapKiB-
CBKOTO HaIllOHAJIBHOTO YHiBepcuTeTy iMeHi B. H. Kapazina
Ta B 6oTaHigyHOMY cany HamionansHoro (hapMareBTHIHOTO
YHIBEpCHUTETY, M. XapKiB), 3aKapnaTchKiii (3pa3Ku CHPOBHHU
3aroToBIeHi Hal piukoro Tuca 6irs ¢. CrebmiBka XyCTCHKOTO
paifory 3akaprarcekoi obmacti) Ta KuiBChkiif (3pa3ku cu-
pOBUHH 3 KOJIeKIIii BepO HarrioHanpHOTO O0TaHIYHOTO cary
imeni M. M. I'puiika HAH Vipainn) obnactsx kpainu. [Taro-
HU | poKy 30Mpaiy B Iepioj1 3aBepLICHHS IIOBHOTO PO3BUTKY

ACHMULILIITHOT cHcTeMH (4epPBEHb—IIMIICHb), IOHAHMEHIIIE
3 TPHOX PI3HUX JIepeB i popmyBamu 00’ €THAHMI 3pa3oK. Yci
3pa3Ky MiJATBEPIKYBaJd, BUKOPUCTOBYIOUN EKCIIEPTHUI
BHCHOBOK KaHJ. 0loJI. Hayk, 3aBijyBada Kadeapu OoTaHi-
KM Ta eKoJorii pociuH, Kyparopa ['epbapito XHY imeni
B. H. Kapasina IO. I'. I'amyui.

BuroroBneHHs Ta AOCHIIKEHHS MiKpOIpenapariB mpo-
BOJIMJIM 32 METOIMKAMH, SIKi JIETAJIHO BUKJIAJICH] y CTATTAX
JADY [6]. Jnst MIKpOCKOTIYHUX JOCTIIKEHb BUKOPHCTO-
BYBJI POCIIMHHY CHUPOBHHY, (DikCOBaHy B CyMmimil miine-
puH — etaHon — Boga (1:1:1) 1 MOBITPSHO-CYXy CHPOBHHY.
OcBIiTIIEeHHSI MIKPOCKOIIUHUX IperapariB 311iCHIOBaIH
HarpiBaHHSM 3pasKiB npoTsirom 2—3 xBwimH y 3—5 % Box-
HOMY PO34MHI HATPIIO I'IPOKCH/LY, HE JIOMYCKalOuH 3aiiBOTO
po3m’sikieHHs1. [Ticst kum’ sTiHHs Marepial mpoMuBaiy 2—3
pasu IUCTUILOBAHOO BOJIOIO Ta TOTYBAJM MpEnapar JIMCTS,
MAaroHiB i3 MOBEPXHi, MOIIEPEYHOrO 3pi3y Ta 3MpiOHEHOI Ha
TIOPOIIIOK CHPOBUHH [5,12] v po3unHi xmopanrigpary. [ia-
THOCTHYHI MIKPOCKOITIUHI 03HaKH (hiKCYBaJIH 3 JIOTIOMOTOFO
Mikpockoma «Granumy mpu 30imeimenHi x40, x100, x400
paziB. @OTO3HIMKM pOOMIIM 3a JOMOMOrol0 (oToanapara
Sony DSC-W80 [12,22].

O3Haku JesiKuX MOPQOJIOTiUHUX CTPYKTYP CHPOBUHH
BUBYAJIN, [TOPIBHIOIOYH 3 (hapMaKkoneHOo cTarTero «Bepou
kopa» [5,17]. ITix 9ac MiKpOCKOIIIYHOTO TOCITiIPKSHHS JTiKap-
CBKOT POCITMHHOT CHPOBHHH 3BEPTAJIM yBary Ha J{iarHOCTUYHI
eIIEMEHTH cTebmna BepOH, CTPYKTYpy KIITHH eIliAepMicy, Ha-
SIBHICTB, KUTBKICTb, THIT TIPOJIUXIB, XapaKTEPUCTHKY BOJIOCKIB
1 3aJI030K, THIT JINCTKOBOI TJTACTHHKH.

VYIBTpacTpyKTypy MOBEPXHI €MifepMalIbHOI TKAHUHU
JHUCTKIB J0/aTKOBO BHBYAJIM, BUKOPHCTOBYIOUM METOIN
CKaHyBaJbHOT MiKpocKkomii. BigOupaan HEmOIKOIKCHI
(bparMeHTH JINCTKIB POCIIHH, TOTIM (hiKCyBaIJI! Ha JIATYHHOMY
CTOJIMKY 1 HAITMIIFOBAJIM TOHKUM IIAPOM 30J10TA Ta IIATHHH
Y BaKyyMHIH yCTaHOBII. YJIBTPAaCTPYKTypy MOBEpXHi JIHUCT-
KOBHX IUTACTHHOK BHBYAIH 3a JoromMororo CEM JSM-6060
LA. MikpoCTpyKTypy NOBEPXHI JINCTKIB OITHCYBAJIH 3TiTHO
3 TepMIHOJIOTI€T0, IO y3arajbHeHa y mparpix [16,22].

Pe3synbraTti Ta ix 06roBopeHHs

Pe3ynapratn aHATOMIYHOTO AOCIIKEHHS MaroHiB Salix
cinerea L. HaBeneHi Ha puc. I-15. JIucTkoBa miacTuHKa
JIOP30BEHTPAILHOTO TUITY OY/I0BH, TilIOCTOMATHYHA.

BepxHs eminepma npencraBicHa 0araTOKyTHUMH KJTi-
TUHAMHU, 3/1e0LIBIIOT0 Maike OKPYIIIUMH, 3 PIBHOMIPHO
MOTOBIIICHUMH 000JIOHKaMH (puc. 1). 3 agakcialbHOro OOKY
JIMCTKOBOI INTACTHHKY MPOANXH BijcyTHI. [IpocTi ogHOKII-
THUHHI TPUXOMH HasiBHI TIJIBKH B3JJOBXK JKUJIOK, YK€ P1AKO.
Eninepma Haj skuinkoro apiOHokimiTHHHA. Han sxuimkamu
KJIITHHHA BUJIOBXKEHI, B3JIOBK JKWJIKU TEPEBAKHO MPO3CH-
XiMHI TpsAMOCTiiHi. JKnka 3 KpUCTaTOHOCHOIO 0OKIIAIKOO
(puc. 2).

HwkHst eminepMa Mae 4yuMaiy KUIbKICTh MpoauxiB. Tum
MPOJMXOBOTO arapary — mapauuTHui. KiniTHHA HIKHBOT
eriIepMH 3HAYHO MEHIITI 32 PO3MIPOM, HIXK KITITHHH BEPXHBOT
eninepmu (puc. 3). OOONOHKH KIIITHH HHKHBOI CITiIepMu
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npsiMi. HrokHs eminepma psicCHO BKpuUTa TpuxoMamu. Tpu-
XOMH TIPOCTi, OMHOKJIITHHHI, TOHKOCTIHHI, 3 3arOCTPEHOIO
BEPXIBKOIO.

Vavmpacmpyxmypa noeepxui. AnakcianbHa TOBEpXHS
JIICTKOBOI ITACTHHKY Salix cinerea L. smaacta (puc. 4). IIpo-
€KI1ii Ta 0OpPHCH erTiiepMabHUX KIIITHH BapilOIOTh: HaJl Me-
30(hiJ10M BUSIBIICHI 130/1ilaMETPUYHI KIIITUHH 3 PSIMOKY THUMH
MIPOEKIISIMH Ta TIPSIMUMU 00pHCaMH, B 00JIACTI IPOBIHUX
MYYKiB — 3 BUTSTHYTUMH HPOEKLISIMU Ta TPSIMUMHU 00pH-
camu. AHTHUKJTIHAIBbHI CTIHKY KITITHH €ITiICPMH TIOTOBIICHI.
Mesxi KJTITHH 4iTKi. 30BHILIHI HEPUKITIHAJIbHI CTIHKU KIIITHH
emigepmu ruiacki. Kyrukyna nodpe possunena. OnymeHHs
npocte, cHOPMOBaAHE yKe JOBIHMH ITPOCTUMU TPUXOMAMH.
Ha anmakcianbHiil moBepXHi JIMCTKOBOI TUIACTUHKY HASBHHUN
J00pe pO3BUHEHUH EMiKy TUKYJIIPHUH BICK, IKUH IIpE/ICTaB-
JICHHUH TIOTY)KHUMH KipKaMH Ta HepiBHOKpaiMH IJIaCTHHKA-
mu. KyTukyna riajka, 100pe po3BUHEHa.

JlocmikeH s yIpTpacTpyKTypH abakcialbHOI MOBEPXHI
(puc. 5) mokazanmo: HIDKHA eIiiepMa XapaKTepU3yEThCs
HASBHICTIO TPOIUXIB, IO 3HAXOAITHCS HAa OTHOMY PiBHI
3 OCHOBHHMMH eMijiepMajJbHUMHU KIITHHAMH, HEOPI€HTO-
BaHI CBOEIO JIOBIIOIO BICCIO B3JIOBXK CEPEAHBOT KHUIKH
nucTka. HasBHe TrycTe onmymeHHs, mo chopMoBaHe po-
ctumu Tpuxomamu. KyTtukyna go0pe po3BuHeHa. EnikyTu-
KyJISIPHUIT BiCK IPE/ICTABIICHHI TOB3/I0BKHBO-aIPETOBAHUMH
poIIeTaMH.

Otxe, B nociimpkenoro Buny Salix cinerea L. abaxci-
aJIbHA TTOBEPXHS YITKO BIAPI3HSAETHCS BiJI afakcianbHOI. Y
pe3ynbraTi BUBUCHHSI YIBTPACTPYKTYPH MOBEPXHi JHCTKA
Salix cinerea L. BUSIBUIH JIarHOCTUYHI MiIKpOMOP]OJIOTivH1

Puc. 1. BepxHs enigepma
TMCTKOBOI NMnacTuHku Salix
cinerea L. (npenapar i3 no-
BEPXH).

Puc. 2. Xunka 3 kpuctano-
HOCHOI0 06KNaaKoHo.

Puc. 3. HuxHs eninepma
TMCTKOBOI NNAcTuHku Salix
cinerea L. (npenapar i3 no-
BEpXHi):

a: npoauxy;

6: TpUXxomu Ta py3n okcana-
Ty KanbLjito.

O3HAKU: THI penbeQy MTOBEPXHI, TUII Ta OPIEHTAILIS KPUCTAIIIB
BOCKY, THIT TPHXOM, PO3MIILICHHSI IPOJIUXIB BITHOCHO PiBHS
OCHOBHHX €MiIepMaIbHUX KIIITHH, [0 MAIOTh 3HAUCHHS IS
PO3pOOICHHS CYYaCHUX METOIUK KOHTPOIIO SKOCTI.

Ha monepeynomMy 3pi3i JHCTKOBA TUTACTHHKA JTOP30BEH-
TpamnbHa (puc. 6).

[Tix BepXHBOIO eMiJICPMOI0 HAasSBHUI 11ap KIIITHH TiIojep-
MU, SIKMI HE TaK J00pe BUPaKEHUH, SIK, HAITPUKIIAJL, Y BEpOH
k03514901 [19]. Me3odis ckitanaeThest 3 KIITHH, 10 PO3TAIIO-
BaHi y>ke MTbHO. B Me3odini HasiBHI ii001acTH 3 Apy3amu.
[asnicarsa napeHxiMa JBOIIApOBa, KIIITHHU BEPXHBOTO ILIapy
3HAYHO BUTATHYTI. KiTiTHHNM Ty04aToi mapeHxiMu po3mimieHi
MIUTBHO, MDKKJIITHHHUKY Maike BIICYTHI, KIIITUHN MaloTh
TPOXH HPSIMOKYTHY (HOpMY.

LleHTpasibHa )KUIKA PSICHO BKPUTA TPUXOMAMHU, BUCTYIIAE
3 000x OOKiB (puc. 7). 3 agakcianbHOro OOKy BHCTYII Mae
OKPYIJIO-TPUKYTHY (pOpMY, YTBOPEHHI KOJIEHXIMOIO.

IlenTpanbHa KUIIKA Ha MOIEPEIHOMY 3pi3i OHOITYYKOBa
(puc. 7). CyberninepMasHA map MpeACTaBICHNI KyTOBOO
KonenxiMoro. OCHOBHA ITapeHXiMa [IEHTPATBHOT JKIJIKH CKJTa-
JAETBhCS 3 BEJUKHX NMapeHXIMHUX KITHH, B SIKHX € IPY3H,
MOOJIMHOKI KPUCTAIIH.

Kcusiema mpoBiJJHOTO TydKa CKIIaa€ThCsl 31 CipalbHUX
cynut. CeprieBHHHI npoMeHi opgHopsiaHi. Pnoema npiod-
HOKJIITUHHA. 3 30BHINIHBOTO OOKy (ioeMM po3TalloBaHi
OKpeMi JIUITHKY MEXaHIYHHUX BOJIOKOH. Y KIIITUHAX (UIoeMH €
Jpy3u. CyTMHHO-BOJIOKHUCTI ITy9YKH MaOTh KPUCTAJIOHOCHY
o0KagKy (puc. 2).

UYepemok psicHO BKpuTHit Tpuxomamu (puc. 9). Knitnan
emiziepMu JpiOHi, TapeHXiMHi, 4acTo NPSIMOKYTHOI (popMH.
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Binst ocHOBH Yepeniok Ma€e TPUKYTHO-CEPIIONOAiOHY, AETI0
peopucty popmy. Hasieri 3 npoBiaHi myuku. binst muctkoBoi
TIO/TYTIIEUKH YEPEIIOK Mae OKPYIIIO-TPHKYTHY popmy (puc. 9).
VY cepenHiil YacTHHI Yepemok Mae OKpyrTy Gopmy. 3 TPhOX
ITy4KiB YTBOPIOETHCS LEHTPAIBHUM MPOBLAHUH ITy4doK. [Tin

Puc. 4. YnbTpacTpykTypa
apakcianbHoi enigepmn
TIMCTKOBOI NNacTuHk1 Salix
caprea L.:

a: BOMOCKM Ha XUnKax.
(x100);

6: Bonockw Ha xwunkax (x500);
B: NNIBKY €NiKyTUKYNSPHOrO
Bocky (x2000);

I MOTY>Hi MIIBKW eniKyTUKy-
nsipHoro Bocky (x5000).

Puc. 5. YnetpacTpykTypa
abakcianbHoi enigepmu
TMCTKOBOI NNacTuHku Salix
cinerea L.

a: abakcianbHa enigepma
(x5000), noB3pOBXHLO-arpe-
roBaHi poanetu;

6: abakcianbHa enigepma
(x1000), noB3pOBXHLO-arpe-
roBaHi poAneTH, NpoanxM;

B: abakcianbHa enigepma
(x100), BONocky;

r: abakcianbHa enigepma
(x500), BONOCKU.

emiZIepMOIO (Ha MONEepevyHOMY 3pi3i) po3TamioBaHa KyTOBa
kosieHxiMa — 3—4 mapu. OCHOBHA TapeHxiMa KpPyITHOKJIi-
THHHA, Y KJIITHHAX € Apy3u. Y I1api HapeHXiMH 3 BEPXHBOTO
0OKy Yeperka — BelMKi MDKKITITHHHAKA. AHaTOMi9Ha OyoBa
yepelika aHajxoriyHa OyoBi HEHTPaIbHOI KHIKH (puc. 9).
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6

Puc. 6. MonepeyHuit 3pi3 NMCTKOBOI NNacTuHKM Salix
cinerea L.

96

Puc. 7. LieHTparbHa xurika nMcTkoBoT NnacTuHku Salix
cinerea L. (Ha nonepeyHoMmy 3pisi).

Puc. 8. Enigepma Yepeluka nucts Salix cinerea L.
(npenapar i3 NOBEPXHi).

9B

Puc. 10. Salix cinerea L.
MepLLOro PoKy

(Ha nonepe4HoMY 3pisi):

a: okpyrnoi opmu;

6: aHaTomiyHa byoBa naroxa:
1 - enigepmic; 2 — koneHxima;
3 — MKKNITUHHUKY;

4 — cknepeHxima; 5 — keunema;
6 — cepLeBMHHI NPOMeHi;

7 - TpUXOMM;

8 — napeHximMa NepBUHHOI KOpK
3 BEMUKMMI MKKIITUHHUKaMU.

Puc. 11. EnemeHTV nopoLuky naroHis Salix cinerea L.: a: npocTi Bonocku, dparmeHTy Me3odiny nucta; 6: ny6’sHi BonokHa, BONOCK, B: hparMeHTM Kipkit, OKpeMi npocCTi

BOJIOCKN.

[IpoTsiroM MiKpOCKOMIYHUX JIOCHI/PKEHb 3BEPTAIIN yBary
HA JIIarHOCTHYHI €JIEMCHTH MTAaroHiB i KITITHH SiIepMICY, THIT
JIICTKOBOI TJTACTUHKH, HAasIBHICTH 1 TUIT IPOJINXIB, XapaKTe-
PHCTHKY BOJIOCKIB.

PesynbraTy 1ociimpKeH s MiATBEPIMIN, 10 Taronu Salix
cinerea L. MaroTh XapakTepHy OymoBy creOna ajisi pOCiInH
ponuHU BepOOBI.

[Narin Ha onepeyHOMy 3pi3i y BepXHilf YaCTHHI Ma€ OK-
pyniy, aemo pedpucty dopmy (puc. 10). Ilarin moxpurtwii
MPOCTUMH JJOBI'MMH OJTHOKJITHHHUMH BOJIOCKaMH 3 TOHKHMH
crinkamu. I1ix emigepmoro po3ramosani 10 6 mapis IUIac-
THHYACTOI KoJieHXimu. [lapenxima nepBHHHOT KOpH — ITyXKa,
3 BEJIMKUMHU MDKKIITHHHUKaMU (puc. 10). Kilitnan Maroth
XJIOPOILIACTH, TAaKOX HasiBHI Jpy3u. Bonokna nepBrHHOTO
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Jy0y y rpymnax pi3HOro po3Mipy, KUIbKICTh KIITHH pi3Ha. 3i
3pOCTaHHSM TiIKU AUTSHKH JTyOy 3TUBAIOTHCS B KLTBIIE TTyOY.
Kceunema mae Buniisizt KisbList. KiliTuHM napeHxiMu KCHIIeMH
TOHKOCTiHHI. CepIieBHHHI MpoMeHi ogHopsiaHi. Kmitnan
CepLIEBMHH TOHKOCTIHHI, 0araToKyTHI.

JiarHOCTHYHI 03HAKU TOPOIIKY MaroHiB Salix cinerea L.
(puc. 11): hparMeHTH emiepMu 3 BOJIOCKaMH, OKPEMi BOJIOC-
KU, AUTTHKA CITIpaenoNiOHuX CyIuH, (hparMeHTH Me30¢ina
JcTa, (PparMeHTH NPOBIHKUX ITYUKIB i3 KPUCTATIOHOCHOIO
00KJIAJIKOI0, TAPEHXIMA 3 JIPy3aMH, BOJIOKHA KCHIIeMH, (par-
MCHTH KipKH, BOJIOKHA (oemu (puc. 11).

BucHoBKku

3aifiCHIIN TOTIHOJICHE BUBYCHHS aHATOMIYHOT OyJI0BH Ta
BCTAHOBIJIM OCHOBHI JIarHOCTHYHI O3HAKW IMaroHiB Salix
cinerea L:

1. INarix Ha TOTIEpEYHOMY 3pi3i Mae OKpyTIy (hopMy, TIO-
KPUTHI IPOCTUMH JJOBTUMH OIHOKJTITHHHUMH BOJIOCKAMH 3
TOHKUMH CTIHKaM, TTiJ] €ITiIEpPMOIO PO3TAIIOBaHi 110 6 IIapiB
IUIACTUHYACTO-KYTOBOI KOJICHXIMH, ITapeHXiMa MEepPBUHHOT
KOPH ITyXKa, 3 BEUKIMH MDKKITITHHHUKAMU, HASBHI Y-
31, BOJIOKHA MEPBUHHOTO JIyOy y TpyIiax pi3HOro po3Mipy,
KCHJIEMa Y BUIIIAL KB, CyIWHH TTOPHUCTI, CEPIICBHHHI
HPOMEH1 OZHOPSIIHI.

2. JIucTkoBa mIacTHHKA JOP30BEHTPAILHOTO THITY OyI0BH,
rinocToMaruyHa.

3. BepxHs emiiepma 6araTokyTHa, 3 PiBHOMIPHO ITOTOBIIIE-
HUMH 000JIOHKaMH, 3 BEPXHBOTO OOKY JIMCTKOBOT INIACTHHKH
TIPOIMXH BiJICYTHIi, TPOCTI OMHOKIIITHHHI BOJIOCKH € TLTBKA
B JKHJIKAX.

4. HmwxHs eniiepMa Mae 9uMaty KUTbKiCTh IIPOTUXIB, THIT
NPOJMXOBOI0 anapary — MapaluTHUH, KIITHHU HUKHBOT
eTiIepMH MEHIII 32 PO3MipOM, HiXK KITiITHHA BEPXHBOI eITi-
JIEPMH, PSICHO BKPUTA BOJIOCKAMH, SIKi IPOCTI, OHOKJTITHHHI,
TOHKOCTIiHHI, 3 3aTOCTPEHOI0 BEPXiBKOIO.

5. KpucraiiuHi BKIIFOYEHHS KaJIbLI10 OKCAJATy [PEe/ICTaB-
JIeH] Ipy3aMH 1 MPU3MATHYHAMH KPHCTAJIaMH, PO3TaIIOBa-
HHMH B3/IOBX JKHJIOK (KPUCTAJIOHOCHA OOKJIa/IKa).

6. Y TOpOIIKY CHPOBHHH € (PParMeHTH €IiIepPMH 3 BOJIO-
CKaMH, OKpPeMi BOJIOCKH, JIUISTHKH CHIpaenofiOHuX CyIMH,
(bparmeHTH Me30Q 1Ty JTHCTa, HPArMEHTH IPOBITHUX ITYYKIB
i3 KPUCTAJIOHOCHOI OOKJIAJKOI0, MapeHxiMa 3 JApy3amH,
BOJIOKHA KCHJIEMH, (PParMEeHTH KipKH, BOJIOKHA (IIOEMH.

7. OTpuMaHi 1aHi Jal0Th MOJKJIUBICTD 3I1HCHIOBATH 17ICH-
tuikauito cuposunu Salix cinerea L.

8. Yrepiiie 3a 10MOMOTOI0 CKaHYBAJILHOTO EJIEKTPOHHOTO
MIKpOCKOTIIa AOCIiPKEHa YIABTPACTPYKTypa OBEPXHI eriep-
MU JIHCTKIB Salix cinerea L.

9. Pe3ynmbraTi CyTTE€BO PO3MIMPIOIOTH BiJIOMOCTI IIOO
aHaToMi4HO1 OymoBH maroHiB Salix cinerea L. i BAKOPUCTO-
BYBaTHMYThCS M Yac CTaHAAPTH3allii CHPOBHHHU BUJIB
pomunu Salicaceae.

MepcnekTBU noganblmMX AOCAIMKEHb HOIATAIOTE Y
MPOJOBKEHH] (HapMaKOTHOCTHYHUX JOCIIPKEHb ITaroHiB
Salix cinerea L.

Moaska

ABTOpPU BYCIOBIOOTb MNOASKY 32 CIPUSHHS NPOBIAHOMY HayKOBOMY
CniBpOBITHKKY BiAAiNy AeHAponorii, Kypatopy AinsHk1 «BonoromniobHi
pocnmrny HBC imeri M. M. Mpuiuka HAH Ykpainu a-p 6ion. Hayk

O. M. Topenosy.
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OpwriHanbHi gocnimxeHHs = Original research

OocnigkeHHA XiMiYHOro cknagy BOMOLWIKK PO3roroi

B. I. Mosynb*CEF | |. AkcboHoBa*CPE, O. I. MaHaceHko CF

3anopisbkuin AepxaBHU MeauyHWiA yHiBepcuTeT, YkpaiHa

A — KOHUenNUis Ta An3aitH gocnipxeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis fgaHux; D — HanucaHHs cTaTTi; E — peparyBaHHs cTarTi;
F — ocTatouHe 3aTBepaXeHHs cTaTTi

MeTta po6oTu — JOCNimKEHHS SIKICHOTO Ta KiNlbKICHOrO cknaay 6ionoriYHO akTUBHUX PEYOBMH, LLIO MICTATHCS B HAA3EMHIN YaCTWHI BOSTOLLKM
pO3110roi, ANs BU3HAYEHHSI NEPCNEKTYB ii 3aCTOCYBaHHSA B MEAWYHIN | (hapMaLeBTUYHIA NpaKkTUL.

Matepianu ta metogun. O6’ekT gocnimkeHHs — BonoLwkn po3noroi (Centaurea diffusa Lam.) TpaBa, Wwo 3ibpaHa Ha TepuTopii M. 3a-
nopixoks HanpukiHui nunHa 2018 p. Ans BU3Ha4YeHHs AKICHOTO Ta KiMbKiCHOMO cknagy BUKOPMUCTOBYBanM MeTOA ra3oBoi xpomatorpadii
Ha npunagi Agilent 7890B GC System (Agilent, Santa Clara, CA, USA) 3 mac-cnektpomeTpuyHumM aetektopom Agilent 5977 BGC /MSD
(Agilent, Santa Clara, CA, USA).

Pesynsratn. [ocnigkeHHs cBigYaTb NpO HAsIBHICTb Y CUPOBWHM BOMOLUKM PO3Moroi 55 peyoBUH, WO Hanexartb A0 pisHux rpyn Bio-
noriyHo akTUBHUX cronyk: 9 ceHonis, 9 cnupTiB, 8 KapbOHOBMX KUCIOT (HACUYeHMX i HEHacu4eHux), 7 ecTepis, 5 ankaHie, 4 retepo-
LMKNiYHi cnonyku, 4 keToHW, 3 TepneHu, 2 anbgerign, 1 ankeH, 2 MoHocaxapuaw, 1 rigpasva. Ane 3a NpoOLEHTHUM BiAHOLLUEHHAM Ui
[aHi pi3HATbCS 3 3aranibHUM BMICTOM crnonyk. Haibinblui yacTku Hanexatb deHonam — 21,45 %, kapboHoBum kucnotam — 19,71 %,
cnvpTam Ta ectepam — 17,63 % Ta 12,43 % sianosigHo. Cepep ycix 3HaiAeHNX CNomyk OCHOBHY YacTKy CTAaHOBWTb PETYCUH (peHomb-
Hi cnonyku) — 15,53 %, 4-rekcapgekaHosa (nanbmituHoBa) kucnota — 12,25 %, 2-etun-2-(rippokeumetun)-1,3-nponanHgion — 8,17 %,
eTUNOBWIt ecTep 2-riapokcn-1-(riApoKCMMETMN)reKcaaeKkaHoBOoi KUCMOTY (NanbMiTH) — 4,3 %. [PYHTYI0UMCE Ha LyX [aHX, @ TAaKOX Ha
BiJOMOCTSAIX (paxoBoi NiTepatypu, MOXHa nepefdavatii NepcrnekTMBM BUKOPUCTAHHS BOMOLLKM PO3MOroi B MEAUYHIN i hapMaLeBTUYHIN
npakTuLi.

BucHoBku. 3a gonomoroto rasoBoi xpomatorpadii Bneplle BCTaHOBUMM XiMiYHWIA CKnag TpaBy BOMOLUKM po3noroi. BusHaumnm HasiBHIiCTb
55 KOMMOHEHTIB, SIKi HanexaTb [0 Pi3HMX rpyn GIONOriYHO aKTUBHWX PEYOBWH. Pe3ynsTati 40BOAATb NEPCNEKTUBHICTL Ta aKTyarbHICTb
JocnigkeHb XiMiYHOro Cknaay BOMOLLKW PO31oroi AN CTBOPEHHS HOBUX hiTonpenapartis Ha ii OCHOBI.

WU3yyeHne xmummyeckoro coctaBsa Bacusbka pacKMgncToro
B. 1. Mosynb, U. N. AkcéroBa, A. . Manacerko

Lenb paﬁOTbI — 1ccnefoBaHve Ka4yeCTBEHHOTO U KONMMYECTBEHHOMO cocTaBa BMOMOrniecky akTUBHBIX COEAMHEHWIA, coaepxalimxca
B HaA3eMHOW 4acTu Bacuiibka PackMAUCTOro, U OnpeaeneHne NepcnekTuB ero NpUMEHeHUs B MEOMLMHCKON U (hapMaLeBTUYeCKon
NpakTuke.

Matepuansi u metoakl. OBbekT uccnegoBaHusa — Bacunbka packuamctoro (Centaurea diffusa Lam.) TpaBa, cobpaHHas Ha Tepputopum
r. 3anopoxbsi B koHUe uionst 2018 1. [ns onpeneneHnst Ka4eCTBEHHOTO W KONIMYECTBEHHOTO COCTaBa WCMONb30Bav METOL, ra3oBoM Xpo-
matorpacum Ha npubope Agilent 7890B GC System (Agilent, Santa Clara, CA, USA) ¢ macc-cnekTpomeTpuyeckm aetektopom Agilent
5977 BGC / MSD (Agilent, Santa Clara, CA, USA).

Pesynkratel. Pesynstatbl MCCNeaoBaHUN CBMAETENbCTBYIOT O HanNW4MW B Cbipbe BaCWIbka packuamnctoro 55 BeLwecTs, OTHOCALLMXCS
K pasHbiM rpynnam G1onornyeckn akTuBHbIX coeguHernii: 9 deHonos, 9 cnnpTos, 8 KapbOHOBLIX KUCMOT (HACHILLEHHBIX U HEHAChI-
LLEeHHbIX), 7 3pupoB, 5 ankaHoB, 4 reTepoLMKIIMYEcKNX coeanHeHus, 4 keToHa, 3 TepneHa, 2 anbaervaa, 1 ankeH, 2 MoHocaxapuaa,
1 rmppasug. OgHako B MPOLEHTHOM OTHOLWEHWW 3TV JaHHble OTMNYAKTCA ¢ OOWMM codepxaHuem coegmHeHun. Hanbonbluve gonu
npuHagnexat geHonam — 21,45 %, kapboHoBbIM kucrotam — 19,71 %, cnuptam n acmpam — 17,63 % un 12,43 % COOTBETCTBEHHO.
Cpenau Bcex HanaeHHbIX COeANHEHNIN OCHOBHAs [ONS NPUXOANTCS Ha PETYCUH (theHonbHble coeanHerns) — 15,53 %, 4-rekcagekaHoBas
(nanbMuTMHOBaS) kncnota coctasnset 12,25 %, 2-atun-2-(rmgpokcumetun)-1,3-nponangvon — 8,17 %, aTunosbin agup 2-rapok-
cu-1-(rnapokcumeTvn)rekcagekaHoBom KUCnoTbl (nanbMuTuH) — 4,3 %. OCHOBBIBAsICb Ha 3TUX AaHHbIX, @ TaKkke CBEAEHUAX Hay4HOW
nuTepaTypbl, MOXHO npegnonarate NepcnekTUBbI UCMONb30BaHWNS Bacubka PackuaucToro B MeAULMHCKON M (hapMaLeBTUYecKo
npakTuke.

BeiBogkl. C nomoLblo ra3oBoi xpomatorpacdun BnepBble YCTaHOBMEH XMMUYECKWIA COCTaB TpaBbl Bacuribka packuauctoro. ipeHTu-
uumpoBanu 55 KOMMNOHEHTOB, OTHOCSLLUMXCS K Pa3HbIM rpynnam 6r1onornyeckn akTueHbIX BellecTB. OBHapYXeHO, YTO 3HAYUTENbBHYHO
BIOOMOCTI YK: 615.322:582.998.16-119.2
MPO CTATTIO DOI: 10.14739/2409-2932.2019.3.184190
AxTyanbHi NUTaHHA hapMaLeBTUYHOI | MeANYHOI Hayku Ta npakTuku. — 2019. — T. 12, Ne 3(31). — C. 285-290
Knto4oBi crnoBa: BonoLuka, rasoa xpomarorpadisi, 6ionoriyHo akTvBHI Cnonyku.
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B. . Mo3yrb, I. I. AkcboHosa, O. I. [NaHaceHko

YacTb COCTaBAT NPOU3BOAHbIE NANIbMUTUHOBOW KUCHOTHI. PeSyJ'IbTaTbI [0Ka3bIBaKOT NEPCNEKTUBHOCTb N aKTyallbHOCTb nccneaoBaHuin
XMMUYECKOro COCTaBa Bacuiibka packMancToro ¢ Lenblo CO34aHns HOBbLIX (UTONpenapaToB Ha ero OCHOBeE.

Knio4yeBkle crnosa: Bacuek, rasoasi xpomarorpagus, 61ONOrMYeckn akTMBHbLIE COEANHEHNSI.

AxTyanbHble BONpockl (hapMaLeBTMYECKON N MeAULMHCKOW Hayku 1 npakTuku. — 2019. — T. 12, Ne 3(31). — C. 285-290

The study of chemical composition of Centaurea diffusa Lam.
V. I. Mozul, I. I. Aksonova, O. |. Panasenko

The aim of the work is to study the chemical composition of biologically active compounds of Centaurea diffusa Lam. and the future
prospects of its application in the medical and pharmaceutical practice.

Materials and methods. The object of the study is the grass of Centaurea diffusa Lam., which was collected in Zaporizhia in July 2018.
The method of high-performance gas chromatography on the device Agilent 7890B GC System (Agilent, Santa Clara, CA, USA) with mass
spectrometry detector Agilent 5977 BGC / MSD (Agilent, Santa Clara, CA, USA) was used to determine the qualitative and quantitative
composition of Centaurea diffusa Lam.

Results. It was discovered that raw material of Centaurea diffusa Lam. contains 55 components, which are representatives of different
classes of biologically active substances. There are phenols — 9, alcohols — 9, carboxylic acids (saturated and unsaturated) — 8, esters -7,
alkanes — 5, heterocyclic compounds — 4, ketones — 4, terpenes — 3, aldehydes — 2, alkenes — 1, monosaccharides — 2, hydrazides — 1.
However, these data differ from the total content of compounds by percentage. Phenols make up 21.45 % and this is the highest indicator,
carboxylic acids (saturated and unsaturated) are 19.71 %, and alcohols and esters are 17.63 % and 12.43 % respectively. Retusin
constitutes the main part among all found compounds — 15.53 %, 4-hexadecanoic acid (12.25 %) and 2-ethyl-2-(hydroxymethyl)-1.3-
propanediol (8.17 %) are on the second and third place. It's useful to note that hexadecanoic acid 2-hydroxy-1-(hydroxymethyl)ethyl
ester is present in quantity 4.3 %.

Based on the results obtained, it is possible to consider the further prospects of using Centaurea diffusa Lam. in medical and pharmaceutical
practice.

Conclusions. The chemical composition of grass of Centaurea diffusa Lam. was first set by the method of gas chromatography with
mass spectrometry detector. The presence of 55 biologically active components was determined. The experimental results prove the
prospects and relevance of studies the chemical composition of Centaurea diffusa Lam. in order to create new herbal remedies based on it.

Key words: Centaurea, gas chromatography, plant bioactive compounds.

Current issues in pharmacy and medicine: science and practice 2019; 12 (3), 285-290

Pocnuau pony Centaurea ponviau Asteraceae — OfiHi 3 Haii-
ORI TOMMPEHNX POCIHH Y CBITi. 3a iH(popMariiero 6a3u
nanux The Plant List, pix Britouae 734 BuiH, 1110 3p0CTalOTh
TIepeBayKHO B MOMIpHiif 1 cyOTpomivHiit 30Hax €Bpasii, Ad-
puxu ta Amepuxu [10].

HesBaxaroun Ha Te, [0 POCIMHH I[LOTO POAY 3aCTOCO-
BYIOTh y HapOJHIM MeAnIMHI 0ararbox KpaiH CBITY, a B
YkpaiHi 10CTaTHLO MOIMYIISIPHOIO Ta HAWOLIBII IO CITiIKEHOIO
€ Bostomka cuust C. cyanus, KOJICH BUJ/I HE BKITIOUYCHUH 10
[Hepxasnoi @apmakonei Ykpainu.

HayxoBIi 301 iCHIOIOTE JOCTIKEHHS XIMIYHOTO CKJIATY
PI3HUX BHJIB BOJOIIKH. Tak, YKpalHChKHI OCIITHUK
H. 0. JIyukiB mocmipKyBaB XiMigHHIN CKJTaf] BOJOIIKH Kap-
narcekoi C. carpatica Porc. BcTaHOBIICHO, 1110 KUTBKICTh
XIMIYHAX PEYOBHUH 3aJICKUTH BiJl BUIY CHPOBHHH Ta MIiCIIS
3pocTaHHsl pociuH. JIoCHiHUK BUALISE TPYITH Ol0JIOrTYHO
AKTUBHUX PEUOBHH: yOMIIHHI PEUOBHHH, MOMI()EHOBHI CIIO-
JIYKHU Ta aHTOIliaHH. Pe3ynbraTy BKa3yloTh Ha MEPCIIEKTHB-
HICTB 11 BUKOPUCTAHHS 5K IIIHHOI JIIKapChKOi CHPOBUHH [2].

Typenpbki BUCHI JOCHITUIN KOMIIOHEHTH edipHoi omii
C. Iycopifolia Boiss., C. balsamita Lam. i C. iberica Trevir.
Jiist 11boro 3acTocyBalii METO/IM T'a30BOi Xpomarorpadil
Ta Mac-cuekTpomeTpii. OCHOBHUMH KOMIIOHEHTaMU Y
C. lycopifolia Boiss. € xapiohiieHy OKCHJI 1 CTIATYJICHOI, Y
C. balsamita Lam. — a-cemniniH i rekcarpiakotas, y C. iberica
Trevir. — apaxijioBa Ta reKCaJIcKaHOBa KUCIIOTH [4].

[HI1IMIA KONEKTUB TypELbKUX BICHUX 00’ €KTOM JIOCITDKEHb
o6pas C. furfuracea Coss. MeTomamu Ta30B0i XpoMarorpadii
Ta Mac-CIIEKTPOMETPil BCTAHOBMIIH, III0 OCHOBHUMH KOMITO-
HeHTamu eipHOT oiii € kapiodineny okeu, Z-10-neHrae-
1eH-1-o 1 hapHesmt metnnecrep [5].

Amira Mohammed Beltagy, erunercbka BueHa, J0CITIKY-
BaJIa IUTOTOKCHYHI BacTHBOCTI C. scoparea Sieb., HasIBHICTh
SIKAX Y POCIIMHH BOHA OB’ 3y€ 3 KOMITJIEKCOM (DI1aBOHOTIIIB
1 CECKBITEepIIEHOBUX JaKTOHIB. Kpim Toro0, 32 MommomMororo
GLC-ananizy ineHTugikyBain AesKi paHille HeBU3HAYCHI
JKUPHI KUCITOTH [6].

AJDKUpCBKi Ta (hpaHITy3bKi HAyKOBII 1IEHTH(IKYBaIM CKIIa]
edipuoi omii C. sempervirens L.. OCHOBHIMH KOMITOHEHTaMHU
Oymm 6,10, 14-TpuMeTHIIeHTaieKaH-2-0H 1 eni-TopineHon [ 7].

CtilT HaroJIOCUTH, IO CaMe METOJIU Ta30BOI XpOMAaTo-
rpadii Ta Mac-CrieKTpoMeTpii € HalOUIbII TOMYIIPHUMHI
Ta TOYHUMHM UIS iICHTU(IKAII KOMIOHCHTIB POCIMHHUX
cymimeii [1,3,4,6].

[epcriekTHBHOO POCIIMHOO (hriopu YKpaiHu € BOJIOIIKA
posnora (C. diffusa Lam.), XIMi9HAH CKIIaJl TPABH SIKOT BH-
BUEHO HemocTarHbo. CaMe Tomy rnormuOieHe (iToxiMiuHe
JIOCJTIKEHHS ILOTO BUY € aKTyaJIbHHUM.

MeTa po6otu

JlocmipkeH s IKICHOTO Ta KUTBKICHOTO CKJIaay 0i0JI0TI9HO
AKTUBHHUX PEYOBHUH, IO MICTATHCS B HAJ3EMHINA 4acTHHI

286

AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeAVNYHOI Haykm Ta npakTvku. — 2019. — T. 12, Ne3(31)

ISSN 2306-8094



[HocnidxeHHs1 XiMiyHO20 cKr1ady 80/10WKU pO3r10201

BOJIOLIKH PO3JIOrof, /sl BA3HAUEHHS IIEPCIIEKTUB 11 3aCTOCY-
BaHHS B MEIMYHIH 1 (papMarieBTHYHIN IPAKTHUIII.

Marepianu i MeToau pocnimkeHHA

OO0’ €eKT TOCITIPKSHHS — BOJIOIIKH po3itoroi (Centaurea diffusa
Lam.) tpaBa. CupoBHHA 3arOTOBJICHA HATIPUKIHIII JIUITHS Y
(ha3y OBHOTO IBITIHHA Ha TepuTOpii M. 3amopixoks. Cupo-
BHHY 3BUIBHSIN BiJ TOMIIIOK, BUIAJISIIH BiAMEPIIi YaCTHHH,
pi3aiy Ha CErMEHTH 3aBIOBKKH 3—4 CM, TICIIsl YOTO CYILIHIN
Ha TIOBITPI IPH OOMEXEHOMY JIOCTYII MPSIMHUX COHSYHHX
TIPOMEHIB.

Edipry omiro omepkyBaiu 3a JOTOMOTOIO MpHUIIATY
I'in30epra. HactosHKy ekcTparyBain METHIOBHM CITUPTOM
IIpy KiMHATHIA Temreparypi npotsirom 10 qHIB 3rigHO 3
METOTMKOI0 BHTOTOBICHHS HACTOSHOK. 0,1 MJI eKcTpakTy
TTOMICTHIIN B MiKpOKOJIOY Ha | MJI Ta JIOBEIH METaHOJIOM J0
mitku 0,5 M.

SlkicHe Ta KUTbKICHE BHU3HAYCHHS JIFOYHMX CITONYK 3IilC-
HUITK Ha Kadenpi IPUPOTHUINX AUCIIATUIIH JUIS 1HO3EMHIX
CTYAEHTIB Ta TOKCHKOOTiYHO] Ximii 3/IMY (3aB. kadenpn —
n-p dapm. H., mpodecop O. 1. [Tanacenko). Po3BencHus,
10 OTPUMAIIH, JIOCITI/PKYBaI Ha Ta30BOMY Xpomarorpadi
«Agilent 7890B GC System» (Agilent, Santa Clara, CA,
USA) 3 Mac-CrieKTpoOMeTpHUIHIM JIeTeKTopoM «Agilent 5977
BGC/MSD» (Agilent, Santa Clara, CA, USA) Ta xpomaro-
rpagiunoro konoHkoro DB-5ms (30 M X 250 MM % 0,25 MKM).

[Tin yac anasi3zy JOTPUMYBAIKCS TAKMX YMOB: IIBHIKICTH
razy-Hocis (remiif) — 1,3 Mi/xB; Temrieparypa OJI0Ky BBEICHHS
po6 — 200 °C — 12 °C/c — 265 °C; Temneparypa TepmMoc-
tara: nporpamosana, 70 °C (zarpumka 1 xB) — 10 °C/xB
— 270 °C (3arpumka 4 xB); Temreparypa intepgeiicy [ X/MC
— 275 °C; mxepena ioHiB — 230 °C; KBaapyMoJIbHOIO Mac-
anamizaropa — 150 °C; 06’ em imxkexmii — 0,5 MKJI; TOAia 1o~
Toky — 1 : 5; Tun ionizauii: EI mpu eneprii enexrponis 70 eB,
30-700 m/z. 1nst inenTr(iKalii KOMIOHEHTIB BUKOPHCTaHA
6i0miorexa mac-criektpiB NIST14.

Pe3synbrati Ta ix 06roBopeHHs

VY pesynbTaTi JOCIHIIKCHHS BCTAHOBUJIHU, IIO XIMIUYHUN
CKJIaJ] BOJIOIIIKU PO3JIOTOi MiCTHTE 55 Oi0JIOTIYHO aKTUBHIX
crionyk. [nentndixysam 9 (21,45 %) denomis, 9 (17,63 %)
comptiB, 8 (19,71 %) xapOOHOBHX KHCIOT (HACHYCHHX 1
HeHacnueHunx), 7 (12,43 %) ecrepis, 5 (3,29 %) ankaHis,
4 (4,86 %) rerepoumkiiuHi crionyky, 4 (2,44 %) xeronn, 3
(4,74 %) teprienn, 2 (3,08 %) ampnerian, 1 (3,06 %) anxeH,
2 (1,06 %) monocaxapunn, 1 (0,46 %) rigpasuz.

Bix 3arajgbHOr0 BMICTY BCiX KOMIIOHEHTIB KiJIbKICHO
MepeBakaloTh Taki CHONYKH, K perycuH (15,53 %), 4-rek-
caJiekaHoBa (TanpMiTHHOBA) Kuciota (12,25 %), 2-etnn-2-
(rizpoxcumernn)-1,3-ponanmion (8,17 %) Ta eTunoBuii ec-
Tep 2-TiApoKcH-1-(T1APOKCUMETHIT)IeKCa/IeKaHOBOT KHCIIOTH
(manemitun) (4,30 %) (maon. 1).

Tabnuus 1. AKiCHUIA | KiNbKICHWIA BMICT GiONOriYHO akTUBHUX CMOSYK BOMOLLKX PO3Moroi

3,580 OUrigpoKcuaLeToH 0,71
2 3,735 4-rippokcunbyTaHoBa kucnota 0,19
3 3,840 1,2-upKnoneHTaHaion 0,24
4 4,015 1-(1’-niponiguHin)-2-nponaHoH 0,24
5 4,219 a-meTun-D-pubonipaHoaug, 0,35
6 4,369 2,4-pyrigpoken-2,5-gumetnn-3(2H)-cypan-3-oH 1,31
7 5,139 chypaHeon 0,19
8 6,422 2,3-purigpo-3,5-aurigpoken-6-meTun-4H-nipaH-4-oH 2,06
9 7,195 N-(3-meTun-3-6yTeHnn)-nipponignH 1,72
10 7,445 2,3-purinpo-6eH3odypaH 0,26
1 7,557 5-rigpokcumeTundypdypon 0,63
12 7,791 2-meTun-1,3-0KcoTionaH-2-in MeTUIKETOH 0,74
13 8,779 1-(2-rippokcu-5-meTundeHin)eTaHoH 1,01
14 9,237 2,6-gumeTokcudeHon 0,51
15 9,909 1-6pom-2-meTunaekaH 0,47
16 10,307 KapiogineH 0,37
17 10,468 2,3,5-TpumetundpeHon 0,70
18 11,08 2-etun-2-(rigpokcumeTnn)-1,3-nponaHaion 8,17
19 11,389 [nekarigpoxiHoniH-4-on 1,12
20 11,944 1-(3,4-aumeTokcudeHin)eTaHoH 0,40
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MpopoBxeHHs Tabnuui 1

21

12,397 rekcagekaH 0,16
22 12,662 L-nponit N-nponokcikap6oHin TpuaeLmnoBsuii ectep 0,43
23 12,753 MeracTMrMaTpieHoH 0,20
24 12,948 1,2,3,5-LmKnorekcaHTeTpon 1,09
25 13,184 [ekarigpo-a, a, 4a-TpumeTun-8-vetuneH-[2R-(2 a, 4a a, 8a B)]-2-HacbTaniHmeTaHon 1,67
26 13,544 2,6-gumeTokcu-4-(2-nponeHin)-peHon 0,25
27 13,992 (E)-4-(3-rippokcunpon-1-eH-1-in)-2-meTokcudeHon 1,70
28 14,171 TeTpaZekaHoBa Kucrnota 0,22
29 14,281 4-rigpokcu-3,5-gumeTokcunbeHsorigpasug 0,46
30 14,981 (2-meTokcundheHinTio)ouToBa KucnoTa 0,21
31 15,025 HeodiTadieH 3,06
32 15,081 3,7,11,15-TeTpameTtnn-1-rekcagexkaHon 0,31
33 15,276 chitony auerar® 0,57
34 15,470 itony auerar* 1,08
35 15,544 5-(3-rigpokcvnponin)-2,3-auMeTokcudeHon 0,92
36 15,778 mpaHc-cuHaninoBuin cnupt* 0,31
37 15,992 METUNOBWIA ECTEP reKCaaeKaHOBOI KUCIOTU 1,10
38 15,991 meTunoBui ectep 3,5-6ic(1,1-gumeTnneTnn)-4-rigpokcbeH3eHNPonaHoBOI KUCOTH 0,33
39 16,303 4-rexkcapiexkaHoBa kucnota 12,25
40 16,587 mpaHc-cuHaninoBumn cnupt* 3,81
41 17,556 MeTunoBui ectep (Z, Z)-9,12-okTagekagieHoBoi KUCMOTK 0,71
42 17,707 iton 2,72
43 17,935 (Z, 2)-9,12-okTapekapieHoBa kucnota 3,54
44 17,996 (Z, Z, 2)-9,12,15-0KkTageKaTpmeHoBa kucrnoTa 1,36
45 18,178 OKTaJekaHoBa kucnoTa 1,31
46 19,402 f:ﬁ_nqi:;é%géig;prﬁmemnU,MKnoreKc-1 -eHun)rekca-1,3,5-TpueHnn)umknorexkc- 245
47 19,924 eliko3aHoBa Kicrnora 0,63
48 20,982 1-umKnoneHTN-4-(3-LMKIoneHTUINponin)-goaexkaH 0,94
49 21,135 eTUnoBWuiA ectep 2-rigpokcy-1-(rigpoKCMMETUI) rekcageKaHoBOi KUCTOTH 4,30
50 21,473 6-HoHiN-5,6-Aurigpo-2H-nipaH-2-oH 0,82
[3,4]6eH3[1,2-e]asyneH-5,7b,9,9a-TeTpon, 1a,1b,4,4a,5,7a,8,9-okTarigpo-3-(rippokcumeTun)-
51 21,850 1,1,6,8-tetpamernn-,5,9,9-tpnaverar,[1aR-(1a a,1b B,4a B,5B,7a a,7ba,8a., 98.,9a.a.)]-1H- 0,34
LyKronponaH
52 22,558 PETYCUH 15,53
53 22,793 eTunoBwuit ectep (Z, Z)-2-rinpokcu-1-(rigpokcumeTin)-9,12-oktagekaamneHoBoi KUCnoTy 3,39
54 22,869 eTunosuii ectep (Z, Z, Z)-2-rippokem-1- (rigpokCUMeTw) NiHONEHOBOI KUCNOTK 2,17
[5°, 6'6eHs[1’, 2": 7,8] a3yneHo [5,6-b] okcupeH-4-oH-8-(auetunoken)-1,1a, 1b, 1c, 2a, 3,3a, 6a,
55 23,103 6b, 7,8,8a-nonekarigpo-3a, 6b, 8a-Tpurinpokcu-2a- (rigppokcumeTun) -1,1,5,7-tetpametun-,(1a, | 1,38
1b, 1c, 2a, 3a, 3a, 6a)a, 6b., 7a, 8B, 8a a)-4H-umknonponaH
56 23,662 BiTamiH E 0,43
57 24,282 2,2 4-tpumetnn-3-(3,8,12,16-TeTpameTunrentageka-3,7,11,15-TeTpagHun)-LuknorekcaHon 0,67

*: cnonyku € isoMmepamu.
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16.303

17.996

Puc. 1. Xpomatorpama KOMMNOHEHTIB BOMOLLKW PO3IOrOi.

Ha xpomarorpami KOMIOHEHTIB BOJIOIIKHU po3JI0roi (puc. 1)
i1eHTU]IKYBAITN TaKi CIIONYKH, SIK 4-TeKCaICKaHOBA KHCIIOTa
(12,25 %) 3 gacom yrpumanss 16,303 xB, 2-eTHi-2-(TiIpoKCH-
metun)-1,3-nportanzion (8,17 %) 3 uacom yrpumansst 11,080 xs,
STUIIOBHH ecTep 2-TiIpOKCH- 1 -(TipOKCHMETHII ) reKcaaeKaHo-
Boi kucioth (4,30 %), gac yrpumanss — 21,135 xs.

3a XIMIYHHM CKJIQJIOM BOJIOIIKA PO3JIOTa ONH3BKa 10
C. scoparea Sieb. [6], OCKUTKH OOUIBI POCIHHH MICTSTB JI0-
CTaTHIO KUTBKICTh ()EHOIBHHUX CHONYK, JKUPHHUX KHCIIOT Ta iX
noxiaux. Kpim Toro, sik i B C. iberica Trevir: [4], omHIM 3 OC-
HOBHHUX KOMITOHEHTIB CHPOBHHH € 4-TeKCaIeKaHOBa KHCIIOTA.

3 HayKOBHX JDKEpeN BiIOMO, [0 PETyCHH — e 7,8-Iuri-
poKcH-4-MeToKcHi30(aBoH. Horo MosKHa 3HANTH B POCTHH
ponunu Fabaceae: Dipteryx odorata Aubl., Dalbergia retusa
Hemsl., Millettia nitida Benth. Ta Maackia amurensis Rupr.
ﬁOMy MpuTaMaHHA aHTHOKCHAaHTHA 1ist [11].

4-rekcajiekaHoBa (TAJIBMITHHOBA KHCJIOTA) — HAWITOMIH-
peHima y npupoji )KHpHA KHACJIOTA, BXOAUTH IO CKIIAILY
DIOEpUiB OUTBIIOCTI TBAPHHHUX KHUPIB, POCITHHHHUX ONil
1 BOCKy. BizoMo, 1110 BOHA CTUMYJTFOE TIPOTH3AMaIBHI PeaKIil
B IMyHHHUX KIiTHHaX JroquHu yepe3 TLR4-penentopu [§],
{if mpUTaMaHHA POTUITYXJIMHHA W aHTH/[Ia0eTHYHA aKTHB-
HocTi [9].

2-eTrn-2-(rimpokcumertin)- 1, 3-mponasion (eTpiod, TeK-
canTilepyH, eTHITPUMETHIIONIMETaH) TaKOK BUSBHB JIOBOJI
BHCOKI NMOKa3HUKM HPOTHITYXJIMHHOI Ta aHTH1a0eTHIHOT
aKTUBHOCTI [9].

EtnnoBwmii ectep 2-riapokcu- 1 -(TiqpoKcHMeTHI)rekcaie-
KaHOBOI KUCJIOTH (TIAJIbMITHH) y JOCIIPKCHHI aHTHOKCHIAHT-
HOI, TiIOXOJIECTePHHEMIYHOI Ta MECTUIMIHOI aKTHBHOCTI
ITOKAa3aB BHCOKI pe3ynbrata [12].

Otxe, TpaBa BOJIOIIKH PO3JIOT0l MOXKe Oy TH PEKOMEHI0Ba-
Ha JUIsl HACTYITHUX JIOCITIJDKEHb Ha QHTHOKCHIaHTHY, IPOTH-
MyXJINHHY, aHTHIIa0CTHYHY Ta Til0XO0JIeCTePHHEMIUHY [il.

BucHoBKku

1. Ymepiie 3a 10omoMOroro ra3oBoi xpomarorpadii 3miiic-
HUITH SIKICHUH 1 KUTBKICHUIA aHaJIi3 KOMIOHEHTIB CHPOBHHHU
BOJIOLLIKU PO3JIOTOi.

16 17 18

19 20 21 22 23 24

2. IneHTHdIKYyBamN 55 KOMITOHEHTIB, MO HANEKaTh 10
PI3HHX KJ1aciB 010JOTIYHO AaKTHBHUX CITOIYK.

3. 3a KiJIbKICHAM BMIiCTOM IIepEeBa’KatOTh TaKi CIOIYKH, K
perycuH (15,53 %), 4-rekcaiekaHoBa (MabMITHHOBA) KHCIIO-
ta (12,25 %), 2-etnn-2-(rigpokcumerwin)- 1,3-nponanmion —
8,17 %, erunosuii ecrep 2-rixpokcu-1-(riIpoKcuMeTHII)
reKcaJIeKaHoBOT KMCIIOTH (TanbMiTiH) — 4,3 %. 3 onsity Ha
xHi Oi0JIOTIYHI BIACTUBOCTI, CHDOBHHA BOJIOIIKH PO3JIOrOl
MO)Ke OyTH PEeKOMEH/I0BaHa JUIsl TPOJOBKEHHS JIOCIIKEHb
1110710 AHTHOKCHIAaHTHOT, IPOTHUITY XJIMHHOT, aHTH11a0eTHIHOT
Ta rioXoJIECTePUHEMIYHOT JIi1.
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OocnigkeHHA heHONbHUX CNOoNyK NUCTA HedapmaKkonemHUX BUAiB
poay Salvia donopu YkpaiHu

M. M. Mura*'A® O. M. Kowosuia'AF, T. B. InbiHa'C, H. B. BopogiHa'&, M. |. Cknbiubka®t

"HauioHanbHui hapMaLeBTUYHWUIA YHIBEPCUTET, M. Xapkis, YkpaiHa, 2boTaHiuHnin caf J1bBIBCbKOTO HaLiOHaIbHOTO YHIBEPCUTETY iMeHi IBaHa ®paHka,
YkpaiHa

A — KOHUenNUis Ta An3aitH gocnipkeHHs; B — 36ip naHux; C — aHania Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTTi;
F — ocTaTouHe 3aTBepaKEHHS CTaTTi

Mowyk HoBUX Axxepen BionoriYHO akTUBHUX PEYOBUH (DEHOMBHOT MPUPOAM € aKTyanbHUM 3aBOAHHAM Cy4acHO! (hapmaLeBTUYHOI ranyai
[N PO3LUMPEHHS BITYN3HAHOT CUPOBUHHOT 6a3n MikapcbKMX POCIMH | CTBOPEHHS HOBMX fiKapCbkmx 3acobiB Ha iXHill OCHOBI.

MeTta po6otu — BUBYEHHS cknagy (eHOMbHWX CMOMyK TPpbOoX HedhapmakonenHux Buais popy Waenis: S. grandiflora, S. pratensis i
S. verticillata — nopisHsiHO 3 S. officinalis 4ns BCTaHOBNEHHS NEPCNEKTUBHOCTI BUKOPUCTaHHS Y dhapMaLeBTUYHIN, MeANYHIN NpaKTuLi.

Matepianu Ta MmeToau. BusHayeHHs SKiCHOMO Cknagy Ta KinbKiCHOTO BMICTY PE€HOMNbHUX CMOMYK BUKOHAN METOAOM BUCOKOE(EKTUBHOI
piavHHOT Xpomartorpadii 3a gonomoroto xpomarorpadpa Shimadzu LC20 Prominence. KinbkicHe BU3HaYeHHS (DeHONbHMUX CrOMYK Takox
3MjiCHNIN CNEKTPOOTOMETPUYHUM MeTOLOM Ha cnekTpocoTtomeTpi Evolution 60S (CLLA) 3a BianoBigHOT SOBXMHW XBUITI.

Peaynkrati. |geHTudikysany ta BUSHaYMNM KinbkKiCHWA BMICT 17 pe4oBUH (heHONMbHOI NPUPOAW B NUCTI NpefcTaBHuKiB poay Salvia:
6 pe4oBMH hnaBoHOIAHOT NpMpoaK, 3 TiOPOKCUKOPUYHI KUCNOTK Ta 8 NOXiAHMX KaBOBOI KMCNOTU. BcTaHOBMNK, WO HaWbinbLWKiA BMICT
NOXIiZHUX TiPOKCUKOPUYHWX KUCMOT XapakTepHuii ans nucts S. grandiflora (4,49 mr/r, wo Ha 357,62 % 6inbLue, Hix y dhapmakonenHomy
Buai S. officinalis — 1,26 mr/r), HanBINbLWKIA BMICT cnonyk (naBoHOIAHOI NpUpoamn xapakTepHuin ansa nuctsa S. verticillata (7,70 mr/r, wo
Ha 57,46 % 6inbLue, Hix y dhapmakoneiiHomy Buai S. officinalis — 4,89 mr/r) i HanGINbLWWIA BMICT CyMy PeHOMBHUX CNOMYK XapakTepHUI
ansa nucta S. verticillata (9,50 mr/r, wo Ha 37,18 % GinbLue, Hix y bapmakonenHomy Bugi S. officinalis — 6,92 mr/r).

BucHosku. MeTtogom BucokoedeKkTUBHOI piguHHOI Xpomatorpadii Ta cnekTpohoTOMETPUYHNM METOLOM BCTAHOBWIN, LLO HAaNGINbLLINIA
BMICT Cymun (pnaBoHoIaiB xapakTepHuii ans nuctsa S. verticillata, rinpokcvkopuanmx kucnot — S. grandiflora. HanbinbLumin BMIiCT cymm Beix
BUSIBNEHNX CMONyk peHomNbHOI Npupoan xapaktepHuin ana nucta S. verticillata. Lle Bkasye Ha nepcnekTUBHICTb BUKOPUCTAHHS 4OCHia-
XyBaHUX HehapMaKkonenHux npeacTaBHuKiB pogy Salvia dprnopu YkpaiHu sk mxepen eHONbHUX Cnonyk Ans PO3LUMPEHHS BITYU3HAHOI
CUPOBWHHOI 623K NikapCbKMX POCIIMH | CTBOPEHHS Ha TXHill OCHOBI HOBMX NikapCbKnX 3aco0iB.

WUccnepoBaHue heHONbHbIX COeANHEHMII NMMCTLEB HedapMakonenHbIX BUAOB poaa Salvia dhnopbl YKpanHbl
M. M. Meira, O. H. Kowesow, T. B. VnbuHa, H. B. BopogunHa, M. W. Ckubuukas

Monck HOBbLIX NCTOYHMKOB GUONOTMYECKN aKTUBHLIX BELLEeCTB dheHonbHON Npupoabl — aKkTyanbHaa 3ajava COBpPEMEHHOW (hapMmaLieBs-
TUYECKON OTpacnn Ans pacluMpeHnst OTEYECTBEHHON CbiPbEBON 6a3bl NIeKaPCTBEHHbIX PAaCTEHUN N CO34aHUSA HOBbIX NEKapCTBEHHbIX
CpeacTB Ha X OCHoBe.

Llenk paboThl - M3yyeHre cocTaBa heHONbHbIX COEAVMHEHNI TPEX HedhapmakoneliHbix B1uaoB poga Wandein: S. grandiflora, S. pratensis n
S. verticillata— no cpaBHeHwto ¢ S. officinalis ons ycTaHOBNEHWS NePCNeKTMBbLI MCMONb30BaHMSA B (hapMaLeBTUYECKON 1 MEAULIMHCKO NPaKTyKe.

Matepuansi u metoakl. OnpeaeneHne Ka4eCTBEHHOTO COCTaBa U KONIMYECTBEHHOTO COAepXaHUsl PeHONbHBLIX COEANHEHUI NPOBELEHO
METOLOM BbICOKO3(PDEKTUBHOM XUAKOCTHOM XpoMaTorpadmm ¢ noMoLLbto xpomaTorpadha Shimadzu LC20 Prominence. KonnyectBeHHoe
onpegeneHne OeHoONbHbIX COEANHEHWIA BbIMOMHEHO CNEKTPOOTOMETPUYECKMM METOAOM Ha cnekTpodhoTtomeTpe Evolution 60S (CLUA)
NpU COOTBETCTBYHOLLMX AJIMHAX BOMH.

Pezynkratel. MoeHTndmumpoBany v onpegenvm KonmyecTBeHHoe copepxanue 17 BelwecTB (heHOMbHOWM NPUPOAbI B NUCTbAX npea-
cTasuTenen poga Salvia: 6 BelecTs (hraBoOHOUAHON NPUPOAbI, 3 TMAPOKCUKOPUYHBLIE KUCTOTbI 1 8 NPOM3BOAHBIX KOPERHON KUCNOTbI.
YcTaHoBneHo, 4To Havnborbluee cofepxaHue NPON3BOAHbBIX TMAPOKCUKOPUYHBIX KUCMOT XapakTepHo Ans nucTbeB S. grandiflora (4,49 mrlr,
4yTo Ha 357,62 % 6onblue, Yem B chapmakonenHom Buge S. officinalis — 1,26 mr/r), HanbonblLuee cogepxaHne coeanHeHnin naBoHoua-
HOM NpUpOAbI XapakTepHo Ansa nuctees S. verticillata (7,70 mr/r, 4to Ha 57,46 % Gonblue, yem B chapmakonernHom Buge S. officinalis —
4,89 wmr/r) n HanbonbLuee coaepxaHue CyMMbl (DEHOMbHBIX COEAMHEHUI XapakTepeHo Ans nucteeB S. verticillata (9,50 mr/r, 4To Ha
37,18 % 6onbLue, Yem B chapmakoneinHom Buge S. officinalis — 6,92 mr/r).

BIAOMOCTI YOK: 615.322:582.929.4:581.45].074
MPO CTATTIO DOI: 10.14739/2409-2932.2019.3.184191
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KntoyoBi croBa: wasnis, riopa Ykpaitu, pocnuH NNCTS, (eHOMbHi Cromyku.
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M. M. Muea, O. M. Kowosud, T. B. InbiHa, H. B. bopodiHa, M. I. Ckubiuybka

BriBoakl. MeTogoM BbICOKO3I(MEKTUBHON XMOKOCTHOW XpoMaTorpacum 1 CnekTpooTOMETPUYECKAM METOAOM YCTAaHOBIEHO, YTO Hau-
BonbLuee conepxaHme Cymmbl IaBOHOMAOB XapakTepHo Ansa nucTbeB S. verticillata, rmapokcMkopuyHbIx kuenot — ansa S. grandiflora.
Hawnbonbluee conepxaHue CyMMbl BCEX YCTAHOBIEHHbIX COeANHEHMI (hEHOMBHOW NPUPOALI XapakTepHO Ans nucTbeB S. verticillata. 310
yKa3bIBAET Ha NMEPCMNEKTUBHOCTb MCMOMNb30BaHWs UccnesyeMblx HedbapMaKonenHbIx NnpeacTaBuTeneii poaa Salvia dnopbl YkpanHbl kak
UCTOYHMKA (PEHOMBHBLIX COEAVHEHNI ANS pPacLUMPEHNSt OTEYECTBEHHOW ChIPbEBOW 6asbl NMEKAPCTBEHHbLIX PACTEHUI WU CO3LAHUSA Ha UX
OCHOBE HOBbIX NTEKAPCTBEHHBIX CPEACTB.

KntoueBsie cnoga: wandew, dnopa YkpanHbl, pacTeHUA NNCTbS, (EHOMbHBLIE COEANHEHUS.
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Research in phenolic compounds in leaves of non-pharmacopoeial species of the genus Salvia from Ukrainian flora
M. M. Myha, O. M. Koshovyi, T. V. llina, N. V. Borodina, M. |. Skybitska

The search for new sources of biologically active substances of phenolic nature is a topic task of the modern pharmaceutical industry
and science to expand the domestic raw material base of medicinal plants and to create new medicines based on them.

The purpose of the research is to study the composition of phenolic compounds of three non-pharmacopoeial species of the genus
Salvia: S. grandiflora, S. pratensis and S. verticillata, in comparing with S. officinalis, to establish the perspective ones for using in
pharmaceutical and medical practice.

Materials and methods. The qualitative composition and quantitative content of phenolic compounds were determined by HPLC using
a Shimadzu LC20 Prominence chromatograph. The quantitative determination of phenolic compounds was also performed by the
spectrophotometric method on an Evolution 60S spectrophotometer (USA) at the appropriate wavelength.

Results. The quantitative content of 17 phenolic substances in leaves of genus Salvia representatives was determined. 6 of those are
substances of flavonoid nature, 3 are hydroxycinnamic acids and 8 are derivatives of coffeic acid. It was found that the highest content
of hydroxycinnamic acids is characteristic of leaves of S. grandiflora (4.49 mg/g, which is 357.62 % higher than in the pharmacopoeial
species of S. officinalis (1.26 mg/g), the highest content of flavonoid compounds is characteristic of S. verticillata leaves (7.70 mg/g, which
is 57.46 % more than in the pharmacopoeial species of S. officinalis (4.89 mg/g) and the highest content of the sum of phenolic compounds
is characteristic of S. verticillata leaves (9.50 mg/g, which is 37.18 % more than in the pharmacopoeial species of S. officinalis (6.92 mg/g).

Conclusions. HPLC and spectrophotometric methods demonstrate that the highest content of flavonoids is characteristic of leaves of S.
verticillata, hydroxycinnamic acids — S. grandiflora. The highest content of the sum of all detected compounds of phenolic nature is characteristic
of S. verticillata leaves. This indicates the prospect of using non-pharmacopoeial representatives of the genus Salvia from Ukrainian flora as
sources of phenolic compounds to expand the domestic raw material base of medicinal plants and to create new medicines based on them.

Key words: Salvia, Ukrainian flora, plant leaves, phenolic compounds.

Current issues in pharmacy and medicine: science and practice 2019; 12 (3), 291-297

Pin 1llaBnis — HaiiOunemii B poauHi Lamiacea. JIo vioro
CKIaxy BXxoaath oHa 900 BUiB 3 ychOTo CBiTY. BinbmmicTs
TIPeICTaBHUKIB LILOTO pofy OararopiuHi, edipooniitHi pociu-
w1 [7,8,10]. Bararo BuniB pomy LLlaBmist € piqanmu 11 cepen-
38MHOMOPCBHKOTO PErioHY, a JIesKi BUH BUKOPUCTOBYIOTh Y
KyJTiHapii, KOCMETOJIOTIi, TpauiiHiK (iToTeparrii B yChoMy
cBiti [4,16]. Ha Teputopii kpain CH/] 3pocrae 79 Buuis, a
B Ykpaini — 21 Bua. IllaBmis mikapcbka Ta IIaBiis MycKaTHa
BBiMILIHM B Ky;16Typy [10,12]. XiMiuHMH CKIIa]] IHIIUX BUIB
IIaBIii Ta MOKITMBICTb iX BUKOPUCTAHHA y (DapMalleBTHYHIM,
MEIUYHIN TPAKTUL MaFyke HE BUBUYCHI.
XeMOTaKCOHOMIYHE JIOCITiIKeHHS MaBIiH (ropu YkpaiHu
BKa3ye Ha IIepCIeKTHBHICTh BUKOPUCTAHHS Y (hapMalleBTHY-
Hil IPOMIICIIOBOCTI TaKUX BHIIB, sIK S. grandifiora, S. cernua,
S. pratensis, S. nemorosa, S. verticillata [5].
[IpencraBuukiB poxy Salvia BUKOPHCTOBYIOTh y Tpajiu-
LifHIA MEIUIMHI I MOJICTIICHHS OOJI0, 3aXKCTy Opra-
HI3MY BiJl OKCHJAaTUBHOTO CTPECY, BUIbHO-PAJANKAIBEHOTO
YpaXKEHHSI, aHTOTCHE3UCY, i Yac 3amajbHUX IPOIECIB,
nipu OakTepiaibHUX 1 BipyCcHUX iH(EKIisX [6,15,18] Tomo.
PesynbraTn (hapMaKkoIOTriuHUX 1 KIHIYHUX JIOCHTIPKEHb, [0
37ilicHeH] B Oarathox KpaiHax Asii (ocobmuBo B Kurai ta
Tuaii) Ta brmszekoro Cxojy, BKa3yloTh Ha TIEPCIIEKTUBHICTh
BUKOPHCTAHHS MTPEICTaBHUKIB poay Salvia aist CTBOPEHHS

HOBHX JIIKAPCHKUX 3aCO0IB ISl TTOJIETIIIEHHS UM JIIKYBaHHS
CepHO3HNX, KUTTEBO HEOE3MEUHNX 3aXBOPIOBAHD i CTAHIB
(mempecis, JeMeHIis, OKHUPIHHS, TiabeT, BOBYAK, CEpIIEBi Ta
OHKOJIOTI4HI 3axBoproBanHs) [13,16,20].

Hacriii mraBnii s1ikapcbKol TpaJuiiifiHO BUKOPHCTOBYIOTh
JUTS JTIKYBaHHSI TOPYIIICHB TPABIEHHS Ta KPOBOOOITY, OPOHXI-
TIB, KaIIUTIO, aCTMH, CTCHOKApP/Iii, 3aMaJICHHs TopJia i pOTOBOI
MOPOXXKHUHH, Jenpecii, HaqMipHOI MITAMBOCTI, MIKIPHUX i
0araTphoX iHIIMX 3aXBOPIOBAHE [3,6,17].

BaxuBy pous y (hapMakoIorivHiii akKTHBHOCTI TIPEICTaB-
HUKIB pony Salvia BifirpatoTs 010JI0r4HO aKTHBHI PEYOBHHH
(beHoBbHOT NIpUpoaN. BoHM mommpeHi y BUAaxX 1bOro oy,
JUTS HUX XapaKTepHUH MHUPOKAN CIEKTP (papMaKoIOTiqHOI
aktuBHOCTI [2,11,17,19]. Tomy akTyaapbHHM 3aBIaHHIM
CydJacHOi (hapMaleBTUYHOI Tally3i € MOIIYK HOBUX JDKEPEI
IIbOTO KJIacy O10JIOTIYHO aKTHBHUX PEUOBHH JUIS PO3IIH-
PCHHS BITYM3HAHOI CHPOBUHHOI 0a3M JIIKapChKUX POCTHH 1
CTBOPEHHSI HOBHX JIIKAPCHKUX 3aCO0IB.

MeTa po6otu

BuBunTH cknaa (pEeHONBHHUX CHOIYK TPHOX HE(apMako-
neiinux BumiB pony Lasnis: S. grandiflora, S. pratensis i
S. verticillata — iopiBHSHO 3 S. officinalis 115t BCTAaHOBJICHHS
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MEPCIIEKTUBHOCTI iX BUKOPHCTaHHS y (hapManeBTHYHIHN 1
MEIUYHIA TPaKTHLI.

Marepianu i meToau gocnigxeHHs

Amnani3 cknamy OiosoriuHo aktuBHHX pedoBuH (BAP) de-
HOJIBHOI TIPHPOAN 3MIMCHIIHN B JHCTI S. officinalis i Tppox
HedapMakoneHux BUIIB: S. grandiflora, S. pratensis Ta
S. verticillata, — sKi, 3a pe3yIbTaTaMi XeMOTaKCOHOMIYHO-
TO JIOCIIJUKEHHS, € TEePCHEKTUBHUMH JUISI BUKOPUCTAHHS
y dapmanii. CupoBuHy 3arotoBmin Ha 06a3i OOTaHIYHOTO
cajty JIbBIBCHKOTO HAI[IOHAJILHOTO YHIBEPCUTETY iMeHi [BaHa
@panka (M. JIbBiB, Byi. Uepeminnu, 44; 79014).

Bu3HaueHHs SIKICHOTO CKJIaly Ta KiJIbKICHOTO BMICTY
(EeHONMBHMX CHOMYK BUKOHAJIN METOOM BUCOKOE(EKTUBHOI
pimuHHOI XpoMmaTorpadii 3a momomMoror xpomartorpada
Shimadzu LC20 Prominence B MOIyJbHii crcTeMi, 00aHa-
Hilt yoTHprkaHateHIM HacocoM LC20AD, TepmMocTarom Ko-
norok CTO20A, aBromarnyauM npoOoBindipaukoM SIL20A,
niomHO-MaTpuuHKM AetekropoM SPDM20A i ChemStation
LC20 y takux ymoBax: koioHka — Phenomenex Luna
C18(2), poamip — 250 MM x 4,6 MM, pO3Mip YaCTOK — 5 MKM;
Temneparypa KojJoHKd — 35 °C; MOoBKWUHA XBWII JIETEKTY-
BaHHS — 330 HM (17151 TIPOKCUKOPYHUX KUCIIOT, TJTIKO3HU/TiB
¢maBoHOiAIB), 370 HM (714 arTikoHIB (hraBoHOIAIB), 280 HM
(mns myOounpHEX pedoBuH), 340 HM (KyMapWHH); TIBHI-
KICTb IIOTOKY pyXoMoi ¢azu — 1 Mi/xB; 00’eM npodH, sKnit
BBOMIIM — 5 MKJI; pyXoMa (haza — exroeHT A: 0,1 % pozunH
TPUQTOPOLTOBOT KUCIIOTH Y BOIi, enmtoeHT b: 0,1 % po3unH
TpU(TOPOLUTOBOT KUCIOTH B aleTOHITpHil. KomMnoHeHTH
iIeHTH(IKyBaIIH 32 YaCOM YTPUMYBaHHSI Ta 32 BIJIIIOBIIHICTIO
YO®-criekTpiB pedoBUHAM-cTaHaapram [9,14].

KinmpkicHe Bu3HaYeHHS (DEHONFHUX CTIOIYK BUKOHAH Ta-
KOX criekTpodoromerpuaanM MeToioM. ONTHYHY TYCTHHY
BHUMiproBaIK Ha criektpodorometpi Evolution 60S (CIIA)
3a BIIMOBIAHOI TOBKUHU XBWJIi. BMicT cymMu TOXiTHHX
T1JIPOKCUKOPUYHUX KHUCJIOT BU3HAYAJIM B IEpEpaxyHKy Ha
po3MapuHOBY Kucioty npu 505 HM, BMicT cymu (hiaBo-
HOIZIIB — Yy MepepaxyHKy Ha JIIOTEOJIH TPH JIOBKUHI XBHIII
410 1M, BMiCT cymH (DEHOJBHHX CHOJYK — Y IEPEPaxyHKy Ha
rajioBy KUCIOTY 1ipu 270 HM. J{71s CTaTHCTHYHOT BipOTiTHOCTI
JOCIHIN 3MIWCHUIN HEe MEHIIe HiXx 5 pasis [1,3].

Bu3HayeHHs BMICTY CyMM riAPOKCMKOPUYHMX KUCIOT
y nepepaxyHKy Ha po3MapuMHOBY KUCIOTY

Buxionuii posyun. 10 0,200 T iompiOHEHOT Ha TIOPOIIIOK CH-
poBuHaH (355) (2.9.12), momarots 80 M etanomy (50 %, 06/00)
P, HarpiBaroTh 3i 3BOPOTHUM XOJIOIMJIBHHKOM Ha BOIHIH
6ani potsirom 30 XB, OXOJIOKYIOTh, QUIBTPYIOTE. DUTETp
obmomickytots 10 mi eranomy (50 %, 06/06) P, dinsrpar i
MIPOMUBHI BOJM 00’€IHYIOTh Y MIipHill K0JI01 Ta JI0BOASTH
00’em po3unny erarosioM (50 %, 06/06) P mo 100 m1.

Bunpobysanuii posuun. J1o 1,0 M BUXiTHOTO PO3YHHY
nonatoTh 2 mi 0,5 M po34rHy XJIOpPHCTOBOIHEBOI KUCIIOTH,
2 MJI CBIKOTIPUTOTOBAHOTO po3unHy 10 T HaTpito HiTpHuTy P
i 10 r Harpito momibmary Py 100 mu Bogu P, moTim momatots
2 MJT HaTPikO TIAPOKCHY PO3YHHY PO3BEACHOrO P, NOBOIATH
00’eM pozunny Bozoro P 10 10 mit i mepeminnytors.

Komnencayitinuii posuun. 1,0 M1 BUXIZTHOTO PO3UHHY
noBoIsTE Booro P o 10.0 mu. Onrruny ryctuny (2.2.25)
BUIPOOYBAHOTO PO3YMHY BUMIPIOIOTh Bifpasy 3a JOBKHHH
xBii 505 um [1].

BusHauyeHHsa BMmicTy ¢hnaBoOHOILIB y nepepaxyHKy Ha
NTEONiH (NoTeoniH 7-rmKo3una)

Buxionuu posyun 1. 0,200 r nonpiOHEHOT HA TTOPOLIOK
CHPOBHHH MOMIIIAIOTh y KOJIOY MicTKicTio 200 MJ1, 101at0Th
40 M eranomy (60 % 006/06) P, narpiBatoTs y BozsHil 6aHi
npu remneparypi 60 °C npotsirom 10 XB, 00epexHo cTpyIy-
I04H, OXOJIO/DKYIOTh 1 (IJIBTPYIOTH KPi3b TAMIIOH i3 BaTH y
MipHY Kon0y mictkicTio 100 M. [TominaroTs TaMITOH i3 BaTH
13 3JIMILIKOM CHPOBHHH Y Ty caMy KosiOy MictkicTio 200 mu,
nonaroth 40 it eranony (60 %, 06/00) P, 3HOBy HarpiBatoth
y BostHi Gani mpu Temneparypi 60 °C npotsirom 10 xB 00e-
PEIKHO CTPYIIYIOUH, OXOJIOMKYIOTh 1 QUIBTPYIOTH Y TY CaMy
MipHy Kon0y mictkicTio 100 M. KonOy mictkicTio 200 mir i
¢unsTp 06MOMICKYI0TH eTanooM (60 %, 06/00) P, npomMuBHy
PIIMHY HepeMilllaloTh Y Ty camy MipHY KoJiOy MICTKICTIO
100 Mz, moBozsATh 00’ €M cymimi etaronoM P (60 %, 06/00)
10 100 M1 1 PinbTpyIOTH.

Bunpobysanuii pozuun. 5,0 Ma BUXITHOTO po3uuHy | 1mo-
MIIAIOTh Y KPYIIOJOHHY KOJIOY Ta YIapioloTh HAcyXo Mij
3HM)KEHUM THCKOM. 3aJIMIIOK 32 JIOTIOMOTOI0 8 MII cyMinri
metanon P — orrroBa kucnora 6e3omna P (10 : 100) mepeno-
CSITh y MipHY K0JI0y MicTkicTio 25 M. KpyriononHy om0y
0OMOJTICKYOTh 3 MJI CyMilli MeTaHoi P — orroBa kuciora
6e3BomHa P (10 : 100) i mpoMUBHY piAHY TOMIIIAIOTH y TY
camy MipHY KoJ0y MicTKicTto 25 mi1. [1o oiepKaHoro po3du-
Hy gomaroth 10,0 M1 po3uuHy, 110 Mictuthb 25,0 r/11 0opHOT
kuciotu P, 20,0 r/n masneBoi kucnotu P y MmypammHiit
KUCJIOTI 0e3BonHIN P, 1 10BOIATH 00’ €M PO3YHHY OITOBOIO
KHCJI0TO10 6e3BoaH0I0 P 710 25,0 Mi1.

Komnencayitinuii pozuun 1. 5,0 Ma BUXiTHOTO po3unHy |
MOMIIIAIOTh Y KPYIJIOZIOHHY KOJIOY Ta yIaprolTh HACYXO Iijl
3HIKEHIM THCKOM. 3aJIUIIOK 3a JOMOMOTOI0 8 MIT CyMiIi
meranoi P — orrrosa kucnora 6e3sonna P (10 : 100) nepemi-
IAI0Th y MipHY KoJOy MicTkicTio 25 Mit. KpyrionoHHy Kos10y
0OMOITICKYIOTh 3 MIT cyMimmi MeTaHon P — omroBa kucmora
6e3BozHa P (10 : 100), npoMuBHY piIvHYy HOMIIIAIOTH Y TY
camy MipHY K00y micTkicTio 25 mi. Jlo ojepkaHoro po3-
ynHy noxaioTh 10,0 M MypamuHaoi kucinotu 6e3BomHoT P i
JIOBOZISITH 00’ €M PO3YMHY OITOBOIO KHCIIOTOIO OE3BOIHOIO
P 10 25,0 mi.

Buxionuii posyun 2. 0,015 T (Touna naBaxxka) PC3 1Y
nroreontin 7-mroko3uay ado 0,010 r (Touna HaBaxka) OC3
JADY moTeoriHy MOMIIIAIOTE Y MipHY KOOy MICTKICTIO
100 mu1, po3unsstiors y 70 M1 Metanoiy P, 1oBogsTh 00’ em
PO3UMHY TUM CaMHUM PO3YHHHHKOM JI0 TMO3HAYKH 1 IepeMi-
IIyOTb.

Pozuun nopiensinus. 1,0 M1 BUXIZTHOTO PO3YMHY 2 Tiepe-
HOCATH Y MipHY KonOy MicTKicTio 25 M1, gomarots 10,0 Mo
po3unHy, mo mictuth 25,0 /1 6oproi kucnotu P, 20,0 r/n
masiieBoi KUcinoTu Py mypammHii kucnori 6e3BoaHii P,
JIOBOZSITH 00’€M PO3YHMHY OLITOBOIO KHCIIOTOIO OE3BOTHOIO
P 10 25,0 M.
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Tabnuus 1. Cknag deHomnbHKX CromnyK NMCTa AOCHimKyBaHWX BUAiB pody Salvia donopu YkpaiHu

KinbkicHui BmicT, Mr/r cupoBUHU

Ne3/n | PeyoBuHa ;I:c yTpUM., . - ; .
dnasoHoign
1 PyTuH 30,9-31,0 1,10 0,00 0,00 0,00
2 AnireHiH-7-rnioko3uns 36,0-36,4 0,41 0,38 0,36 3,77
8 JlioTeonix 47,0 0,41 0,11 0,09 0,01
4 AnireHiH 52,3-52,4 0,00 0,19 0,07 0,45
5 JlioTeonin-7-rnioko3ng ~ 33,1 2,75 0,20 0,06 3,24
6 KatexiH 19,4 0,22 0,18 0,10 0,23
3aranbHuii BMICT (oniaBoHoIZiB 4,90 1,06 0,68 7,70
[iApPOKCUKOPUYHI KUCIIOTU
7 XroporeHoea kvcnota 20,0-20,4 0,04 0,04 0,01 0,01
8 KaBoBa kucnota 21,8-22,0 0,20 0,19 0,15 0,24
9 Po3mapuHoBa kucnora 37,8-38,2 1,02 4,26 0,56 0,46
3aranbHuii BMICT riApOKCUKOPUYHKX KUCTOT 1,26 4,49 0,72 0,71
[MoxigHi KaBOBOI KMCMOTH
10 Jlitocnepmoga kucnota ~ 38,4 0,34 0,00 0,17 0,00
1" CanbsiaHonosa kucnora G 17,70 0,00 0,00 0,00 0,10
12 CanbsiaHonosa kucrnota F 231 0,03 0,00 0,39 0,00
13 CanbBiaHonosa kucrora E 24,9 0,00 0,00 0,09 0,003
14 CanbaiaHornosa kucnota D 29,2 0,00 0,00 0,00 0,77
15 CanbsiaHonosa kucnora C 30,1 0,03 0,00 0,30 0,00
16 CanbsiaHonosa kucrnota B 47,7 0,31 0,14 0,00 0,23
17 CanbBiaHonosa kucrnora A 56,1 0,06 0,00 0,03 0,00
3aranbHuii BMICT CanbBiaHOMOBYX KCAOT 0,77 0,14 0,97 1,09

I e B N S N [ S

Komnencayiunui posyur 2. 1,0 M BUXITHOTO PO3UNHY
2 mepemimarTh y MipHY KoiOy MicTKicTio 25 mil, Joxna-
101b 10,0 M1 MypanmHoi kuciotu 6e3BoaHOI P 1 10BoAsITH
00’€M pO3YMHY OITOBOIO KHCJIOTOIO Oe3BomHOIO P 1o
25,0 mi1. ONTHYHY I'YCTHHY BHITPOOYBAHOTO PO3YMHY BHUMi-
prorfoTh uepe3 30 XB Micis MPUroTyBaHHS 3a TOBKHUHN XBIITI
410 uM 1010 KOMIIeHcaliiiHoro po3unny 1. [lapanensHo
BUMIPIOIOTh ONTHYHY T'YCTHHY PO3YMHY TOPIBHSHHS 1010
KOMIICHCAIIHOTO po3uuHy 2 [1].

BusHayeHHs BMicTy cyMu heHONbHMX CNONYK Y nepe-
paxyHKy Ha ranoBy KUCIOTY

0,1 r ekcTpakTy BHOCHIIN B MipHY KOJIOY MiCTKicTIO 25,0 Mi1,
JoBoin 00°eM 40 % eTHUIIOBUM CIIMPTOM JIO MITKH Ta Iepe-
MinryBany. 1,0 MJT po3urHy BHOCHITH B MipHY KOJIOY Ha 25 Mt
1 JIOBOJIWJIM TUM CaMHM PO3YMHHHUKOM JI0 MiTKU. BumiproBasnu
ONITHYHY TYCTHHY PO3YHMHY Ha crieKTpodoTomeTpi Evolution
60S npu noBxkuHI XBHITi 270 HM y KIOBETI 3 TOBLIMHOIO LIApy
10 mM. Sk po3unH nopiBHAHHS BUKOpUCTOBYBaU 40 % criupt
eTusioBui [2,3].

PesynbraTti Ta ix 06roBopeHHs

Mertomom BUCOKOS(EKTUBHOT PiIHHOT XpoMartorpadii i1eH-
TU(]IKyBalIn Ta BU3HAYMIM KiJIbKICHHH BMICT 17 pedoBHH
(heHONTBLHOT MPUPOIH B JIUCTI MPEACTABHUKIB poxy Salvia: 6
pevoBHH (IIABOHOTIHOI NPHPOAH, 3 TiIPOKCUKOPUYHI KUC-
JOTH Ta § HOXIJHUX KaBOBOI KUCJIOTH.

PesynsraTi nocnimpkeHHsT QEeHONBHOTO CKIIay JIUCTS BU-
JUiB, 1110 JOCITI/PKYBaJIU, HaBeACHI B mabauyi 1.

VY aucti S. officinalis inentudixkysamu 13 pedoBuH ¢e-
HOJIbHOT ipupoan: S (haBoHOIIB (pyTHH, amireHiH-7-TIo-
KO3H/JI, JIOTCONIH, JIFOTCOIIH-7-TIIIOKO3HI, KaTeXiH), 3
TIAPOKCHKOPUYHI KUCIOTH (XJIOPOTEHOBA, KaBOBA, PO3-
MapHHOBa), 5 TOXIJTHUX KaBOBOI KHCJIOTH (JTiTOCIIEpMOBa
KHCJIOTa, calibBiaHoJIoBa Kuciora F, caabBiaHOIOBA KHC-
nora C, canpBiaHOJOBa KUCIOTa B, canbBiaHONOBa KHC-
nora A).

JloMiHyBad¥ pyTHH, allir¢HiH-7-TJIFOKO3U], JIFOTEOIIH,
JIFOTEOJTH-7-TIIFOKO3H/I, PO3MapHUHOBA, JITOCIEpPMOBa Ta
canbBiaHoNIOBa B kucioTH.
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Tabnuuga 2. KinbkicHW BMICT heHOMbHMX CMOmnyK NUCTS AOCHIAKyBaHWX BUAIB pody Salvia donopu YkpaiHu

I'pyna BAP i BukopucrtaHuit metop,

[MoxigHi rigpOKCUKOPUYHUX KUCTIOT

KinbkicHuii BMicT, % y cyxiit CUpOBUHI

CnekTpohOTOMETPUYHIIA METOZ Y NepepaxyHKy

Ha po3MapuHOBY KUCIOTY DT

2,29 0,06 0,45+0,03 0,26 + 0,02

dnaBoHoian

CnekTpodOTOMETPUYHUIN METOL Y NEPEPaXYHKY

Ha NTeoniH 1,11+£0,03

0,75+0,04 0,82+0,02 1,78 £ 0,05

Cyma ¢heHonbHMX cnonyk

CnekTpodOTOMETPUYHMUIA METOA Y NEPEPaxyHKY

2,11+0,05
Ha rafoBy Kucnory

1,97 +£0,03 1,23+0,05 3,21 £0,02

VY nucti S. grandiflora inentudikyBamu 9 pedyoBuH Qe-
HOJIBHOI NpUpoan: 5 (raBoHOINIB (amireHiH-7-TIII0KO3U]I,
JIFOTEOJIIH, aIlireHiH, JIFOTCOJIH-7-TIIFOKO3UT, KaTeXiH), 3 Tij-
POKCHKOPHYHI KHCIIOTH (XJIOPOTeHOBA, KABOBA, PO3MAPHHO-
Ba), | OXi/THE KaBOBO1 KUCIIOTH (CcaTbBiaHONIOBA KHCIIOTa B).
JlomiHyBaIH anireHiH-7-TTIOKO3K 1 pO3MapHHOBA KHCIIOTA.

VY mmcri S. pratensis inentudikysanu 14 pedoBuH de-
HOJIbHOT Tpupoan: 5 (raBoHOINIB (amireHiH-7-TITFOKO3HU/I,
JIFOTCOJIIH, alireHiH, JIFOTCOIH-7-TTF0KO3K I, KaTeXiH), 3
TIIPOKCHKOPUYHI KUCIIOTH (XJIOPOTEHOBA, KaBOBa, PO3-
MapHHOBa), 6 MOXIJHUX KAaBOBOi KUCJIOTH (JIITOCIIEPMOBA
KHUCJIO0Ta, cajlbBiaHOIOBa KuciioTa G, caabBiaHOIOBA KUCIIOTa
F, canmbBianonosa kucnora E, canbBianonosa kuciora C,
canbBiaHONIOBa KucioTa A). JloMiHyBaaM amireHiH-7-TIo-
KO3WJI, pPO3MapHHOBa, calbBiaHomoBa F Ta casnbpBiaHOIOBA
C KucnoTH.

VY mucri S. verticillata inentudikysamm 12 pedoBuH de-
HOJIBHOT TIpUpoau: 5 (1aBoHOINIB (amireHiH-7-IJIFOKO3HUI,
JIFOTEOJIIH, alireHiH, JIFOTEOIH-7-TTF0KO31 I, KaTeXiH), 3
T JPOKCUKOPUYHI KUCIIOTH (XJIOPOr€HOBa, KaBOBA, PO3MapH-
HOBA), 4 ITOXIIHMX KaBOBOI KMCJIOTH (CaJIbBIaHOJIOBA KUCIIOTA
G, canpBiaHosioBa kucnota E, canbBianonoBa kuciota D,
canbBiaHONOBa kuciota B). JloMiHyBanM amireHiH-7-Tio-
KO3WUJI, arireHiH, JIOTEOiH-7-ITI0KO3U I, PO3MapUHOBA Ta
campBianonoBa D xucioTn.

3aranpHUI BMIiCT (hIaBOHOIAIB HAOINMpIIKNA y NHCTI
S. verticillata ta cranoButb 7,70 mr/t, o Ha 57,46 % (B 1,57
pasa) Oumbie, HiK y (apmakoneiiHomy Bumi S. officinalis
(4,89 mr/r). 3arajgpHUI BMICT TiPOKCHKOPUYHUX KUCIOT
HaOUTkIMi y nucti S. grandiflora Ta cranoBuTh 4,49 MI/T,
mo Ha 357,62 % (B 3,57 pa3za) Ourbie, HiX y apMaroriei-
Homy Buzi S. officinalis (1,2555 mr/r). 3araneHuii BMicT
MTOXITHUX KaBOBOI KUCIIOTH HaWOUIbImiA y jucti Salvia
verticillata (1,0923 mr/t) i Salvia pratensis (0,97 mr/r), mo
Ha 41,01 % (B 1,41 paza) Ta 25,01 % (B 1,25 paza) Biamo-
BiTHO OunbIe, HOK y (apmaxoneitHoMy Bumi S. officinalis
(0,77 mr/r). Hait0inpuiuii BMIiCT CyMH BCiX BHSBICHUX
crosyK (peHOJIbHOT MPUPOAM XapaKTEePHUH Uil JTHCTS
S. verticillata a cranoButb 9,50 mr/r, mo Ha 37,18 % (B 1,37
pasa) Oumbie, HiK y (apmakoneiiHomy Buui S. officinalis
(6,92 mr/1).

CHekTpo(pOoTOMETPHUYHUM METOJOM BCTAHOBHJIU KiJib-
KICHUI BMICT CTIOJYK (DEHOJIBHOI MPUPOIM: MOXIAHUX TiJl-
POKCHKOPUYHUX KHUCJIOT, (pJIaBOHOIIIB 1 CyMH (DEHOJIBHUX
cnonyk (mabn. 2).

V pesynbrari crieKTpooTOMETPHYHOTO BUBYCHHS BMICTY
(heHOBHUX CIONYK Y JIMCTI He(hapMaKoIeHUX BUAIB POy
Salvia Gnopu YKpaiHK BCTAHOBHIIN: HAWOIIBIINIT BMICT I10-
XIJIHUX T1IPOKCUKOPUYHHX KHUCIIOT XapaKTePHHUM ISl JTUCTS
S. grandiflora, HaROIMBIINI BMICT CHONYK (IIAaBOHOITHOI
NPUPOIH Ta 3arajJbHUH BMICT (EHOJBHHUX CIOMYK — IJIS
mcts S. verticillata.

BucHoBku

1. V pesynbrati A0CHIIKCHb (PEHOIBHOTO CKIAAY JIUCTS
masniid Guopu Yipainu ineHTH(]IKyBald Ta BCTAaHOBHIH
KiJIbKicHMI BMICT 17 pedoBHH: 6 pedoBHH (IaBOHOITHOT
TIPUPOAH, 3 T1IPOKCUKOPUYHI KUCIIOTH Ta § MOX1THUX KaBOBOT
KUCJIOTH. PedoBHHAMM, SIKI TOMIHYIOTB, Y JOCIIJPKYBaHIX
BUIaX OyiM pyTHH, JIOTEOJNIH, alireHiH Ta IXHI MMOXiJIHi,
PO3MaprHOBA, JITOCIIEPMOBA Ta CATbBIAHOIOBI KUCIIOTH.

2. MetonoM BHCOKOS(EKTHBHOI PiauHHOI XpoMarorpadil
Ta CHEKTPO(OTOMETPHYHIM METOIOM BH3HAYIIIH, L0 Hak-
OLTpIIMiT BMICT CyMH (DIaBOHOIMIB XapaKTepHUI IS JIUCTS
S. verticillata, TiTpOKCUKOPUYHUX KUCIIOT — U1 S. grandiflora.
Haif6inpmmit BMicT cyMu (DeHOMBHUX CIOMYK XapaKTepHHH
it acTs S. verticillata. 1le BKkazye Ha IEPCIEKTUBHICTD BU-
KOPHCTaHHS HepapMaKOIIeHHUX MPEJICTaBHUKIB poxy Salvia
(nopu Ykpainu sik Jpkepena (GeHOMbHUX CHOYK JUTsl PO3LIH-
PEHHS BITYM3HSHOI CUPOBUHHOI 023 JIKapChKHX POCIHH 1
CTBOPEHHSI Ha iXHIi OCHOBI HOBHX JIIKAPCHKUX 3aCO0IB.
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OpwriHanbHi gocnimxeHHs @ Original research

OocnigpxeHHA Mopconoro-aHaToMiyHOI 6ya0BU TpaBU CMUKaBLSA
icTiBHoro (Cyperus esculentus L.)

[. M. IBactok®PE, C. M. Mapuunwmn*AF, J1. . BygHsk®cP

TepHONiNbCbKUI HaLlioHanbHWU MeanyHUi yHiBepcuTeT iMeHi |. S. fopbayeBcbkoro MO3 Ykpaitu

A — KoHLenNUis Ta au3aiiH gocnimkeHHst; B — 36ip gannx; C — aHani3 Ta iHTepnpeTauist faHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepmKEHHS CTaTTi

CmukaBeLb iCTiBHWI (CUTb iCTiBHA, Yydha, 3eMnsHWIA Murgans, TUrpoBi ropiwku) — Cyperus esculentus L. 3 pogntu ocokoBi (Cyperaceae)
CbOTrOfHi HAaNexwTb 40 HOBUX POCIIMHHIX PECYPCIB XapyyBaHHs, sIki BUKOPUCTOBYHOTLCS NOACTBOM. Liei BiA 3rogoM Moxe KOHKypyBaT
3 TpaguUinH1MK ONiMHUMK KynbTypamu. B YkpaiHi kynstypa vydm Bigoma 3 noyatky XX CT.

MeTta po6oTu — BUBYEHHS MOPONOro-aHaToMiYHoi Oy40BK TpaBM CMUKaBLS iCTIBHOrO, L0 3anpornoHOBaHa BiA4INOM HOBUX KynbTyp
HBC HAH Ykpainu imeHi M. M. IpuLka, Ta BCTAHOBMEHHS! ii OCHOBHMX iarHOCTUYHUX O3HAK.

Marepianu ta meTogu. MikponpenapaTy BUrOTOBASANM 3 NUCTKIB Yydhu, ikCOBaHVX y CyMiLi cnmpT-rmivepunH-oga (1:1:1), i gocnigpxysanu
3aranbHONPUAHATAMM MeToZaMu 3 BUKOPUCTaHHAM Mikpockona ltem: PB-2610. doTodikcauito pesynbraTiB 3aiicHoBanu hotokaMmepoto
Samsung PL50.

Pesynirartu. Mg yac MiKpoCKOMiYHMX AOCHIAKEHb POCMMHHOI CUPOBMHK 3BEPTaNM yBary Ha mopdonoriyHy 6ygoBy crebna, nucrtka,
CTPYKTYPY KNiTUH enigepmica, TUM NMUCTAHOI NNACTUHKW, HAsiBHICTb, KINbKICTb i TUM NpoamXiB.

BucHosku. Jocnigunn mopdonoro-aHatomivHy GyfoBy TpaBu CMUKaBLS iCTIBHOMO (4ycm). OCHOBHUMM MOPONOTiYHUMM O3HAKaMm
€ TpurpaHHe cTebno, NiHinHoi ByaoBwM, cuasadi, 3 MiXBOK Ta NapanenbHUMK XUnkamu, 6e3 sA3uyka N OMyLWeHHs, TOHKI, LiNoKpai NIMCTKu.
[eHepaTMBHI NaroHn yTBOPIOOTLCA 3piaka. OCHOBHI AiarHOCTUYHI @aHAaTOMIYHI O3HaKW NMCTKA CMUKaBLS iCTIBHOMO: NUCTSIHA MacTUHKa
GinatepanbHOro Tvny, rinoctomartuyHa, ictykoiaHa. BepxHs (BeHTpanbHa) enigepma NMCTKa poCivHK KPYMHOKIiTUHHA 6e3 npoamxis,
HWXHS (DopcanbHa) ApibHOKNITUHHA 3 NPOAMXaMU; NPOAVXM TETPALMTHOrO TvNy; Me3odin cnabko AudepeHLinoBaHMIiA, Yumany nroLLy
3aliMatoTh BEMNUKI NPOCTOPY TOHKOCTIHHOT aepeHximu; B cybeniaepmManbHuX Liapax CrocTepiraoTbes YUCIEHHI ifiobnacTy 3 KOpUYHEBO-MO-
MapaH4eBUM BMICTOM; ceper 6a3ncHMX KNiTUH BEPXHbOI enigepMn po3MiLLieHi rpynu 3 6 MOTOPHWX NPO30PKX, 3HAYHO BaKyomni3oBaHMX
ab0 mepTBUX, N0306aBNEHNX XTIOPONACTIB KMITUH, ki MICTATb BOAY, iHOA| BKIKOYatoTh APiBHI KyBiuHi KpucTanu kanbLi okcanary; npoBiaHi
MYYKM KUIKV TMCTKA KonaTepanbHOro TUMy, LIeHTpanbHWIA BinbLumni 3a 6iyHi, BivHi nydku pisHATLCS 32 po3Mipamu, pO3MiLLieHi Nig BEPXHLOI0
eniepMoro Ta y CTOBMYACTHX AiNsHKaX NapeHxiMu.

WUccnepnoBaHue Mopchonoro-aHaToOMM4ecKoro CTpoeHus TpaBbl Yydbl (Cyperus esculentus L.)
N. H. WBactok, C. M. Mapunwu, J1. . BygHsik

Yydba (CbiTb cbepobHasi, 3eMrsiHOM MUHAArb, TUrpoBble opelukn) — Cyperus esculentus L. n3 cembi ocokoBble (Cyperaceae) ceropHst
NPUHaANEXNT K HOBbIM PacTUTENbHBIM PECYpcam MUTaHUS, UCNONb3YeMbIX YENIOBEYECTBOM. [laHHbI BUA CO BPEMEHEM MOXET COCTaBUTb
KOHKYPEHLMI0 TPaaMLMOHHBIM MAciMYHbIM KynsTypam. B YkpauHe KynbTypa dydbl U3BecTHa ¢ Hayana XX Beka.

Llenb paboTkl — n3yyeHne Mopdonoro-aHaTOMMYECKOro CTPOEHNS TPaBbl Yydbl, NPeanoXeHHON oTAenom HoBbixX kynsTyp HEC HAH
YkpauHbl umeHn H. H. TpuLlko, 1 onpefeneHme ee OCHOBHBIX ANArHOCTUYECKUX NPU3HAKOB.

MaTepuansi u metToabl. MukponpenapaTthl U3roTaBnmBasnm U3 IMCTbEB Yy dbl, PUKCUPOBAHHBLIX B CMECH CINPT-ruuepuH-soga (1:1:1), n
nccnenoBany obLLENpPUHATLIMIA METOAAMM C MCMONb30BaHWEM MUKpockona ltem: PB-2610. ®oTodmkcaumto pe3ynsTaToB OCyLLECTBIAN
dpotokamepoii Samsung PL50.

Pesynirathl. B xo@e MUKPOCKOMMYECKMX UCCIIEA0BaHMIA pacTUTENLHONO Chipbs 06paLLant BHMaH1e Ha MOPAOOrMYecKoe CTPOEHEe
cTebns, nucTa, CTPYKTYpY KNETOK anuaepmuca, TV INCTOBOIA MIACTUHKMA, Hanuune, KONMYeCTBO W TUM YCTbUL,

BeiBogkl. Miccnegosany Mopdonoro-aHaToMmyeckoe CTpoeHne TpaBbl Yydbl (CbiTb CbefobHas). [maBHble MOphonornyeckme NpusHaky:
cTebenb TpexrpaHHbIi, IMHENHOTO CTPOEHNS, CUASYME, C BRaranuem v napannensHbIMK Xunkamu, 6e3 s3biuka 1 OnyLUKW, TOHKKE,
LienbHOKpaiHue nncTbs. leHepaTyBHbIe nobern o6pasytoTcs peako. [MasHbIe AMarHOCTUYECKNE aHAaTOMUYECKNE NPU3HAKK NuCTa vydbl:
nncToBas niacTuHka GunarepanbHOro TMna, rmnocTomaTuyeckas, puctykonaHas. BepxHsas (BeHTpanbHas) anuaepMa nucTa pacteHns
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HocnidxeHHs Mopgborozo-aHamomidHoi 6ydosu mpasu cMukasus icmigHozo (Cyperus esculentus L.)

KpynHOKneTouHas 6e3 yCTbuL, HUXHAS (JopcanbHas) — MEeNKOKETOYHas € yCTbULaMu; yeTbuLa TETpaumnTHOro Tuna; mesodunn cnabo
AndpdepeHLMpOBaHHbIN, 3HAYUTENBHYIO NMOLLAAb 3aHUMatOT 60MbLUNE NPOCTPAHCTBA TOHKOCTEHHOW a3peHXVMbI; B CyO3anmnaepMarnbHbiX
CNOSIX OTMEYeHbl MHOTOUYMCIIEHHbIE MAMOONACTbI C KOPUYHEBATO-OPaHKEBLIM COLEPXMBIM; CPeAN 6a3NCHBIX KNETOK BepXHei anuaepmbl
pa3meLLeHbl rpynmbl Mo 6 MOTOPHbIX MPO3PaYHbIX, 3HAYUTENBHO BAKYONM3NPOBAHHBIX UM MEPTBbIX, MWLLIEHHbBIX XIOPOMNACTOB KIETOK,
KOTOpbIE COAepXaT BOAY, UHOrAA BKIKOYAKOT MEnkue Kybudeckue KpucTanmbl KanbLWi okcanara; NPOBOASALLME MyYKW XWIKU nnucTa
KonnarepanbHoro Tuna, LeHTpanbHbld 6onblue GOKOBbIX, GOKOBbIE MyYKM pasnuyatoTcsl No pa3mMepam, pasMeLLeHHble nog BepXHen
3NMAEPMON 1 B cTONBYaTbIX y4acTKax napeHxmMbl.

KnioueBkle crioBa: 4yda, MUKPOCKONUS, CTPOEHUE PacTeHUI.
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Research morphological and anatomical structure of herb Cyperus esculentus (Cyperus esculentus L.)
I. M. Ivasiuk, S. M. Marchyshyn, L. I. Budniak

Cyperus esculentus (edible galingale, chufa, earth almond, tiger nutsedge) — Cyperus esculentus L. of the sedge family (Cyperaceae)
today belongs to the new plant food resources used by mankind. This species can compete with traditional oilseed. In Ukraine, the Chufa
culture has been known since the beginning of the XX century.

The aim of the work is to study of the morphological and anatomical structure of the herb of the cyperus esculentus, suggested by the
Department of New Cultures of the National Botanical Garden of the National Academy of Medical Sciences of Ukraine named after M.
M. Hryshko, and establishing its main diagnostic features.

Materials and methods. The micronutrients were made of the chufa leaves fixed in a mixture of alcohol-glycerol-water (1:1:1) and
investigated by conventional methods using Item: PB-2610 microscope; the photo results were taken with a Samsung PL50 camera.

Results. During microscopic studies of plant material, attention was paid to the morphological structure of the stem, leaf, epidermal cell
structure, type of leaf blade, presence, number and type of stomata.

Conclusions. The morphological and anatomical structure of the herb of the cyperus esculentus (chufa) was investigated. The main
morphological features are triangular stem, linear structure, sessile, with vagina and parallel veins, without lingula and pubescence, thin,
entire leaves. Generative shoots are occasionally formed. The main diagnostic anatomical features of the leaf of cyperus esculentus:
bilaterally type leaf blade, hypostatic, fistucid. The upper (ventral) epidermis of a leaf of a plant is large-cell without stomata, the lower
(dorsal) — small-celled with stomata; tetracitic type stomata; mesophyll is poorly differentiated, a large area is occupied by large expanses
of thin-walled halo; in subepidermal layers numerous idioblasts with brownish-orange content are observed; among the base cells of
the upper epidermis are groups of 6 motor transparent, substantially vacuolated or dead, devoid of chloroplasts, cells containing water,
sometimes including small cubic crystals of calcium oxalate; conductive fascicule of collateral leaf vein, central larger than lateral, lateral

fascicule varying in size, located below the upper epidermis and in the columnar regions of the parenchyma.

Key words: Cyperus esculentus L., microscopy, plant structures.
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CwmukaBelb icTiBHU (cUTh icTiBHA, dyda, 3eMIISTHUNA MUT-
T, TUTPOBi Topintkn) — Cyperus esculentus L. 3 pomiHA
ocokoBi (Cyperaceae) HalCKHUTh IO HOBUX POCIMHHUX
pecypciB XapuyBaHHS, SKi BUKOPHUCTOBYIOTHCS JTFOICTBOM.
Le#t BUI 3romoM MoXe KOHKYpYBaTH 3 TPaIUIIiHHIAMH OJIiii-
HHMMH KyJIbTypamu. barekiBumna uyu — [TiBHiuHa Adprka i
Cepemzemuomop’s1. Huni aydy Buporryrots B Icnanii, [Tamii
[1], YropmwuHi, [liBHiuniit Adpuni, [liBrennin Amepwui
CIIA, P®, na 3akaBkassi, y LlenTpanshiii A3ii, ne ii BBa-
JKAFOTh TOBOJI TIEPCTIEKTHBHOIO KYIIETYPOIO, OCKITBKH BOHA
Mae BeJIMYE3HI XapuoBi Ta KOPMOBI MOKIIMBOCTI. B Ykpaini
KynbTypa 4ydu Bizoma 3 moyarky XX cr. [2-4].
BuponiyroTs pocavHH EPEeBaXHO I OTpUMAHHS OyiI1b0
(Oynp00YOK), 10 MAKOTH MIPUEMHHIA COJIOIKHI CMaK 1 BUCOKY
NOXKUBHICTb. [X 3aCTOCOBYIOTB SIK KOPM JUIsl TBAPMH, BOHH €
CHPOBHHOIO JUTSI BUPOOHMIITBA KaBH, KaKao, IIOKONA Y, X104,
LyKEPOK, oIl [5,6], cyporaty MUTIAITIO, IyKpPY, KPOXMAITHO
[7]. Byms6u mictate 15-36 % xupHoi omii (imigiB), 10
CKJIay sIKOi BXOMUTH 18 % Hacw4YeHUX (MIEPEBAXKHO IMaITb-
MITHHOBA Ta cTeapuHoBa) 1 82 % HeHacuueHuX (MepeBaKHO
OJIETHOBA 1 JIIHOJICHOBA) JKUPHUX KHCIOT, 20-35 % Kpoxma-
mo, 12-28 % mykpis, 5-9 % Oinka, 10 24 % KIITKOBUHH, &

TakokK pepmeHTH, Bitaminu A, E Ta MikpoeeMeHTH (MarHii,
KaNbIIiH, pepyM, pocdop) [1,7-9]. Bynsor BUKOPHCTOBYIOTH
Yy MEZMYHIH PaKTHI 151 JIIKYBaHHS Ta TPO(LIaKTHKH rinep-
TOHIT, IyKPOBOTO TiabeTy, METEOpHU3MY, AU3EHTEPIi, aCTeHil,
CTpecoBuX cTaHiB, Bapukosi, CHI/ly tomo [1,7,8,10,11].
Jlucts 9ym BUKOPHUCTOBYIOTH ISl BATOTOBJICHHS IIMHOBOK,
marepy, i3oysriifHoro Marepiany [2,3].

CMmHuKaBelpb icTiBHII — OararopiyHa TpaB’sSTHUCTa POCIIHHA
3 YHCJICHHUMH JIOBI'MMH TUIariOTPOITHUMHU KOPEHEBHIIIAMH,
cTonoHaMu Ta Oyiap0oukaMu. PocTe sk mimsHAi Kyt (puc. 1)
nmiamerpoM 30-50 cm, 3aBBumIKu 50-80 cM Ha Oeperax Bo-
JTOUMMIII, Ha OOJIOTUCTUX Ta IHIIUX CUPHUX MICIISX, @ TAKOK
sk Oyp’siH cepen MoMUBHUX KynbsTyp. CTedno TpaB’sHHUCTE,
TpUTpaHHE, 3aBTOBIIKU 5—10 MM, P OCHOBI 3 JINCTKOBOIO
poseTkoto, Ky cknanae 200 i Oinblie JTUCTIHUX MyYKiB.
Koxen mydox dopmyeThest Bix mepudepii 10 HEHTPY Ta
ckiaaerbest 3 3—11 nucTkis.

Jlucta (puc. 1) cunsde, 3 TXBOIO Ta MapaieIbHAMU JKUITKa-
MM, Oe3 si3UYKa Ta onyIeHHs. JIncTsIHa riacTHHKa JoBracta
(50-72 cm), By3bKa (5—10 MM), 110 TOBKHHI Ma€ KOI1004acTrit
3ruH, 0COOIMBO B JIMCTKAX, 10 0111 ocHOBH cTebia. IlixBa
BUJIOBXKEHA, 3aMKHEHa, IIUILHO OXOIuIoe credo. Huzosi
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Puc. 1. HapsemHi opraHu cMykaBLis icTiBHOTO: 1: MprUKopeHeBa po3eTka MMUCTKIB; 2: MyYKy MUCTKIB MPUKOPEHEBOT PO3ETKY; 3: 30HTUKOMOAIGHE CyLBITTS

KOMOCKIB i3 NMpuKBiTKaMu; 4: TpurpaHHe ctebno.

JIUCTKY 3/1aTHI IIBUIKO BiMuUpaTy. Po3MimmeHHs mucTs, IXHs
KUIBKICTb 1 KYT BIIXUJICHHS BiJl cTe0J1a MOXKYTh 3MIHIOBATHCSI
3aJIeKHO Bif (pa3n pO3BUTKY Ta YMOB 3pOCTaHHS.

I'eneparuBHI 1mMaroHu, 110 YTBOPIOIOTHCS 3pijKa, HECYTh
JpiOHi, TBOCTAaTeBl KBITKM Oe3 ouBiTHHH. KBITKH CHUIATH
y Ta3yxax YUCICHHHX KPUIOYHMX JIYCKOMOMIOHMX MPHKBi-
TOK-OpaKTeid, po3MILIEHUX y 2 psiid OJMH MPOTH OJHOTO,
3aBIAKH YOMY KOJIOCKHU TBOPSIHI. bpakTtei 30m0TaBo->K0BTi,
JIOBracTo-JiHiiHi, macki, 3arocrpeni. Konocku 3i0pani y
CKJTaJiHe, HePiBHO MPOMEHHCTE 30HTHKOIOIOHE CYIBITTS
(puc. I). Ilpomeni pizHUX NOpsiAKiB caratoTh 1-10 cm. Tlpu
OCHOBI CYIIBITTS — 3 BUJIOBKEHI KPUFOU1 JINCTKH, 3 IKUX OJTHH
MIEPEBUIIYE CYNBITTS, a 2 — KOPOTIII 32 HHOTO. Y KBITKax 3
TUYUHKY, NMUIKOBI 3epHa Tuny Cyperaceae, TPUKIIITHHHI.
liHemei eHOKapITHAL, i3 3, pizire 2 3p0CiIrX IUIOIOIHCTKIB.
CTOBITUUKH JTOBT'1, HUTKOIOIOHI, HEOIYIIICHI, a MPUIAMOUYKH
mip’sicTi. 3aB’s3b BEPXHs, OMHOTHI3IHA, 3 OHUM 0a3aJIbHIM
AQHATPOITHUM HACIHHUM 3apOJIKOM 1 JBOMa IHTETyMEHTaMH.
Enpocnepm HykieapHUi, TallETyM CEKPETOPHUI.

[Tmoam — ropitky — 4epBoHyBaTo-0ypi, OMCKyYi, OLTbII-
MEHII TPUIPaHHI, HACIHMHA BIJIIJICHA Bl MIEPUKAPITITO.

Cyperus esculentus € TETIO-, CBITJIO- 1 BOJIOTOJIFOOHUBOIO
POCIIHHOIO.

MeTta po6otu

BuBuenHst MOp(oIioro-aHaTroMiqHO1 Oy/IOBH TPaBU CMUKABIIS
iCTIBHOTO, 1110 3aIPOTIOHOBAHA Bi/IiI0M HOBHX KyibTyp HBC
HAH Vkpainu imeni M. M. I'punika, Ta BcTaHOBJIEHHS 1l
OCHOBHHX JIarHOCTHYHHX O3HAK.

Marepianu i MeTogu pocnimpkeHHA

Mikpornpenapary BUTOTOBJISUIN 3 JIMCTKIB 4y (hH, PIKCOBAHUX
y cyMiri crmpT-mrinepus-Boza (1:1:1) [12,13] ta mocmimky-
BaJIN 3araJIbHONPUHHATHMH METOJaMH 3 BUKOPHCTAHHSM
Mikpockona Item: PB-2610. ®@otodikcamniro pe3ynasraTiB
3aivicHroBaM (hotokameporo Samsung PL50.

Pe3synkraTti Ta ix 06roBopeHHs

Mopdhonoeiuna 6yoosa. YactuHU TUCTKIB 1 cTeder. Jluctku
CHJISIU1, 3 TIIXBOFO, 3 TIAPAIICITEHUM KIJIKYBaHHSIM, O€3 I31UKa,
JiHINHI, TOHKI, IIUIOKpai, 0 JOBXKHUHI 3 KOJIOOYACTHM 3TH-
HOM, 3aBIIUPIIKH 3—10 MM, mTocki. OnyIeHicTh BiACYTHSI.
Crebna Tpurpanti, 3aBroBiiku 5—10 mm. Kounip Tpasu
3eJIeHHH. 3arnaxy HeMae, CMaK — COJIOJIKYBaTO-TiPKyBaTHIA.

Anamomiuna 6yodoea. JIucTsHa IUIACTHHKA 32 TUIIOM
OynoBu OinarepanbHa, rinmocromMarnyHa, QicTykoigHa.
Jlop30BeHTpabHUN TITOCTOMATHYHUI THUI BU3HAYA€THCS
BIJIMIHHICTIO B Oy/IOBI KPYITHOKJIITHHHOI enijiepMu Oe3 mpo-
JIXIB, III0 BKPUBAE OCBITICHIIINI BEpXHild, aJaKcialbHUN
(BeHTpasbHMil) OiK, BiJ OyJOBH HIKHBOI JPIOHOKIITHHHOT
eMiJIEpMH 3 MPOJUXaMH, 110 HAa HIDKHBOMY, 3aTEMHEHOMY
abaxciabHOMY (OpcanbHOMY) Oomi. Illogo me3odiny, To
BiH cs1a0Ko rdepeHIiioBaHuUi, YMMaITy TIJIOILY CTAaHOBJIATh
BEJIMKI IPOCTOPH MK KJIITHHAMH TOHKOCTIHHOT aepeHXIMH
(puc. 2). I1iq BepXHBOIO €ITiICPMOFO HasIBHI HEBEITUKI JIISTHKA
130/1laMeTPUYHHX, MAJIHX 32 PO3MIPOM XJIOPO(DIIOHOCHUX
KITITHH. 3 000X OOKIB y cyOemiiepMalIbHIX IIapax HasBHi
YHCJICHH] 1]1100J1aCTH 3 KOPUYHEBO-IIOMapaHYEBUM BMiCTOM.
3a (opMoI0 Ha ONEPEYHHX 3pi3ax BOHU OKpymii (puc. 2, 3),
3 OBEPXHI IJTACTHHKHM Ta B TIOB3/IOBKHBOMY I1epepi3i — na-
peHXIMHI a00 OLTBIT YK MEHIII BUIIOBXKEHI (puc. 4).

Y Micli 10310B)KHBOT0 3THHY JIMCTSHOT INTACTHHKH CYTIPO-
TH LCHTPAIILHOT )KUIIKH, 1110 Y BUCTYTIAF04ii KITMHOM HYDKHIH
YAaCTUHU JIUCTKA, cepelt 0a3MCHUX KIIITHH BEPXHBOI eMliiepMu
pO3MiIlIeHi TPy 3 6 MOTOPHHX, 800 CKOPOTIMBUX KIIITHH.
Bonwu po3opi, 3Ha4HO BaKyoJ1i30BaHi 200 MepTBi, IT1030aBieH]
XJIOPOIUIACTIB, MICTATH BOJLY, IHO/II BKJIIOUAIOTh APiOHI KyOid-
Hi KpUCTAJIM KJIbLIiH okcasary (puc. 2). 3 moBepXHi IXHiH TSHK
BUTIISIIAE SIK CMY>KKa. PajiiaibHI CTIHKH TOHKI, a 30BHIIIHI
00O0JIOHKH TIOTOBIIEHI, 3 MOTY>KHUM IIapoM KyTHKy:id. Ha
noriepevHoMy 3pisi (puc. 2) MoxkHa OauuTH, IO MOTOPHI
KIITHHE OyITE0aIKoIoNiOHi, OUTKII 32 Oa3HCHI, pO3MIIIeH]
BISUIONOIOHO, OCKIIBKHM CEpPEeAMHHI KIITUHH PO3LIMPEHi
JIOHH3Y Ta IIEPEBUIILYIOTH 32 PO3MipamMu OiuHi.
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Ha 6nu3bKicTh OyHOBHU JIMCTSHOL IIACTHHKH 110 (icTy-
KOIZIHOTO THITy BKa3y€ HasBHICTh HABKOJIO KOJIATEPAIBbHHUX
NPOBIAHUX MYYKIB HJIOK 00pe pPO3BUHYTOI BHYTPIlI-
HBOI, 3a3BUYail OJHOIIAPOBOI, CKICPCHXIMHOI OOKIIaIKN
Ta HEJOCTAaTHBO YITKO AU(EepeHIiHOBaHOI 30BHIMIHBOL
napeHxiMHoi oOkIamku (puc. 2). YacTo cepen KIITHH Ta-
PEeHXIMHOT OOKJIaJIKH Ta MOPS] 3 HEI0 3HAXOAAThCS KIITHHA
3 JKOBTO-KOPHYIHEBUM CEKpeToM (puc. 2, 3) i omiero (puc. 3).
LleHTpanbHUi TPOBITHMI MTyUOK, 1110 3HAXOIUTHCS HA 3THHI
IUIACTHHKH (puc. 2.1), Oinpmni 3a OluHi, YKpIiIUICHUH He
TUTBKU CKJICPCHXIMHOO OOKITJIKOI0, ajic i TPhOMa TsHKaMu
CKJIEpPEHXIMHUX BOJIOKOH. BiUHI TMyYKH TPOXHU Pi3HATHCA
3a po3MipaMu, PO3MIIIEHI il BEPXHBOIO CIMiJePMOI0 Ta Y
CTOBITYACTHX AUITHKAX MapeHXimu. Lle MacuB1 TOHKOCTIHHHUX
KJITHH, IO CIIOJYYaroTh BEHTPAJIbHUHN 1 JOP3aIbHUN OOKH

Puc. 2. lMonepeyHi 3pi3n
FNIUCTSHOI MNACTUHKK Ta
iXHi pparmeHTy:

A: 3pi3 Yyepes ny4ok
TINCTKIB;

B: 3aranbHa chopma
NAacTUHKY;

B: kpaw nuctka.

1: BiuHi XXUnku pisHoro
po3mipy 6e3nocepenHb0
nig BEpXHbOLO enigep-
MO}O Ta cepen aepeH-
Ximu;

2: LUeHTpanbHUI Ny4OK;
3: NirMeHTOBaHI KNiTUHWY;
4: cknepeHXiMHi BOMOKHa;
5: MOTOPHI KMITUHY;

6: KpucTanu KanbLin
okcanary.

Puc. 3. dparmeHTn no-
nepeyvHux 3pisiB YacTUHU
NINCTAHOI NNACTUHKM,
PO3MiLLEeHOI BinbLL Yn
MEHLL FOPU30HTAsIbHO:

I CKIMePEeHXiMHi BOIOKHa;
I XJIOpeHXima;

: aepeHxima;

: MOPOXHUHY;

: CKIepeHxiMHa
obknagka nyyka;

6: napeHximHa obknaa-
Ka nyyka;

7: nirMeHTOBaHi igio-
bnactu;

8: KMiTUHW 3 orieto;

9: KpucTanu KanbLin
okcanary.

A B WN =

Ta BIJIOKPEMJICHI IMPOKUMH TIOpOKHUHAMU (puc. 2, 3). Y
CKJIaJi KCUJIEeMH KoJIaTepalbHUX ITy4YKiB HalBUpasHimi 2
CYIMHHU BEJIMKOTO JiaMeTpa 3 JpaOduHYacTOr abo MPOCTOI0
nephoparii€ro, a TaKoK MOPOKHUHA, 1[0 3a[IOBHCHA IOBI-
TPSIM, 3AJTUIIKAMH IOPYIIEHUX BY3bKUX CYIHH. Y He3HAYHIH
KUTBKOCTI HAsIBHI TOHKI Tpaxeinu.

drnoema ITydKiB [PeCTaBICHA JUISTHKO J0BOJI IIUPOKHX
CUTONOMIOHUX TPYOOK 13 KIITHHAMHU-CYIYTHUISAMU. TsDKi
CKJIEPEHXIMH, 1110 apMYOTh IUIACTHHKY, 3HAXO/ISTHCS y BEpX-
HIi ermiziepmi, i1 Heto, a TAKOXK YTBOPIOIOTCS Cepe] KIIITHH
TOHKOI HI)KHBOT €ITiIEpMH ITiJT yYKaMu a0o i1 JiIsTHKaMU
aepeHximu (puc. 2, 3).

Krituan emizepMn MaroTh 37€rka CTOBIIEHI OidHI 000-
JIOHKH, MiHEpaJIi30BaHI KpeMHe3eMOM. 30BHIIIHS 000JI0HKA
OCHOBHOT MacH €IiJIepMJIbHUX KJITHH 13 TOBCTUM ILIApOM
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KyTHKYIH, @ OOOJIOHKY KIIITHH eMiJepMH HaJ CKICPEHXIM-
HUMH TSDKaMU JIrHI(iKOBaHi.

3 HOBEpXHI KJIITHHN BEPXHBOI EIiJEPMHU MK KHIIOK, HaJl
XJIOPEHXIMOIO 200 MOPOKHUHOIO (puc. 4) apeHXIMHI, Maibke
MIPSIMOKYTHI Ta MPSIMOCTiHHI, 3 APIOHUMU NOOAMHOKUMHU
KpUCTaJaMy KalbIlil0 OKcamaTy. Hax >kuikamu KITITHHA
TPOXH BUIIOBKCHI, 3 HEPIBHOMIPHO MTOTOBIIICHIMH 000JIOHKA-
mu. [Ipoauxu BincyTHi. Y cyOenigepMaibHUX Iapax go0pe
TTOMITHI YHCJICHH] TApeHXIMHI a00 BUIOBXKEHI iMi001acTH,
0 HAKOIMYYIOTh MOMapaH4YeBO-KOPHYHEBHH cekpert. Eri-
JepMa TixBH (puc. 4) 6e3 nmpoanXis, 1l KINITHHE OTHOPiIHI, 3
MPSIMAMH TPOXH CTOBIICHUMH O0OJIOHKAMH.

Hwxnst eninepma (puc. 5) 3 mpoauxaMu TETPALUTHOTO
THUIY, SIKI YTBOPIOIOTH PN MIX JKHJIOK 1 PO3MIIIeHI Ha
3HaYHIH Bi/IcTaHl. 3aMHUKaIbHI KIIITUHU-(IKCATOPH ITPOINXIB
MAaIOTh CXOXICTh 13 TaHTesiMu. J[oOpe po3BHHEHI MiIIpo-
JIXOBI IOPOKHUHU. Emizepma Hax KHUJIKaMHA OJHOPITHA,
BKJIIOYAE MO310BKHBO BUAOBKEH] Oa3UCHI KIITHHH 3 MiHe-
paltizoBaHIMHU 0OOJIOHKAMHU.

Puc. 4. BepxHiit
(BeHTpanbHwit)
6ik nucTka.

1: 3aranbHuUi BUMMSA;
2: enigepma

MK JKunkamu;

3: enigepma

Hag Xunkamu;

4: enigepma nixau.

Puc. 5. HuxHa enigepma
TUCTKA 3 Mpoanxamu.

BucHoBku

1. Hocnigmmm Mopdooro-aHaTOMigHy OymZOBY TpaBH
cMuKaBIsl ictiBHOTO (uydu). OcHOBHEUME MOP(OIOTIY-
HUMH O3HAKaMHU € TpUTpaHHE cTeOJo JiHiitHOT OynoBH,
CHJISTY1, 3 MIXBOIO Ta MapaJeIbHUMH JKIIIKAMH, 0e3 sS3UJKa
{ OMyIIEHHS1, TOHKI, LIIIOKPal TMCTKU. [ eHepaTnBHI MaroHu
YTBOPIOIOTHCS 3piJIKa.

2. OCHOBHI JIarHOCTUYHI aHATOMIYHI O3HAKU JUCTKA
CMUKABIIS ICTIBHOTO: JIFICTSHA IUIACTHHKA OiaTepanbHOTO
THITY, TiIoCTOMaruyHa, ictykoinHa. BepxHs (BeHTpanbHa)
eriziepMa JIMCTKa POCIIMHU KPYIHOKJIITUHHA 0€3 MPO/INXIB,
HIDKHS (TopcalibHa) — IPiOHOKITITHHHA 3 TPOANXaMH; TIPOJIH-
XU TETPAIMTHOTO THITY; Me30(i cnabko audepeHtiiiiioBaHuid,
YUMAaJTy IUTOILY 3aiMar0Th BEJIHMKI MPOCTOPH TOHKOCTIHHOI
aepeHXIMH; y cyOemiiepMaTbHUX IapaxX HasBHI YUCICHHI
1110071aCTH 3 KOPHYHIOBATO-TIOMapaHYEBUM BMICTOM; CEPET
0a3MCHUX KIIITHH BEPXHBOI eMiZIepMH PO3MIILIEH] TPYITH 3 6
MOTOPHHX IIPO30PUX, 3HAYHO BaKyOJI130BaHUX 00 MEPTBUX,
11030aBIICHUX XJIOPOILTACTIB KIIITHH, SIKi MICTSTh BOILY, IHOJI
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BKJIIOYAIOTh JIPiOHI KyOiYHI KPHUCTaJIM KalbLiil OKcaiary;
NPOBIHI MyYKH JKUJIKU JHCTKA KOJATEPAIbHOTO THUITY,
HEeHTpaJbHUI OLTbIINK 3a OivHI, OIYHI ITyYKH PI3HATHCS
3a po3MipaMu, PO3MIIICHI il BEPXHBOIO CIMiICPMOIO0 Ta Y
CTOBITYACTHX JIJISTHKAX MapeHXIMH.

MepcnekTMBM nopganblnX AochigXeHb. BusHauewi
MaKpO- 1 MiKpOCKOTIIUHi JIarHOCTUYHI O3HAKHA CMUKABIIA ic-
TIBHOTO BUKOPHUCTOBYBATHMYTHCSI JTS1 pO3POOICHHS METO/IIB
KOHTPOJIIO SIKOCTi Ha HOBY JIIKAPCHKY POCIUHHY CHPOBHHY
«CMUKaBIIA ICTIBHOTO TPaBay.
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OpwriHanbHi gocnimxeHHs @ Original research

BuBYeHHs BNMBY AONOMIKHUX PeYOBUH HA BUBINIbHEHHSA
HOOMENTY 3 Ha3anbHOI NikapcbKol hopmu

B. C. bypnaka*®, |. ®. benexiyesEF, B. B. maguwes®s*

3anopisbkuil AepxaBHUI MeauyHWiA yHiBepcuTeT, YkpaiHa

A — KoHLenNUis Ta au3aiiH gocnimkeHHst; B — 36ip gannx; C — aHani3 Ta iHTepnpeTauist faHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepmKEHHS CTaTTi

Po3pobneHHs 3acobiB WBMAKOI JOCTaBKY NikapChkix 3aC06iB — akTyanbHUIA HanpsiM cyvacHoi dhapmallii. Y 38’s13Ky 3 MM NEPCNEKTUBHUM
€ HasanbHWI LWNSX BBEAEHHS MiKapCbKUX PEYOBUH, L0 XapaKTepusyeTbCs HU3KOK nepesar. binbLua NpoHUKHICTb Ha3anbHOI CrM30BOT
060mOHKM 3 BEMUKOKO NIOLLEH NMOBEPXHi CNIPUSIE LIBUAKOMY HACTaHHI0 TEPANEBTUYHOIO edhekTy. HasanbHuiA Wnsx OMUHAE NPECUCTEMHII
MeTaboni3aM y neviHLi, Lo XxapakTepHUiA ANst OpanbHOrO BBEAEHHS, NETrKWUIA y 3aCTOCYBaHHI, 3py4HUI Ans navlieHTa.

[lns po3pobneHHst HOBOI Nikapcbkoi hopMM 3 HOOTPOMHUMM Ta HEPONPOTEKTUBHUMU BNACTUBOCTAMI obpanu HoonenT. Lis pevyoBuHa
MarnoTOKCHYHa, He BUSIBRsie NOGIYHUX eDEKTIB, XapakTeprnayeTbCsl NPOsiBAaMW @HTUOKCUAAHTHMX | NPOTU3ananbHUX BACTUBOCTEN, 3HKYE
NpOsIBY HEMPOTOKCUYHOCTI KarbLjto Ta riyTaMary, NoninLuye peonorivHi XapakTepUcTUKM KPOBi.

MeTa po60oTK — BU3HAUMTV BNNMB AOMOMIXKHUX PEYOBWH Ha BUBINIbHEHHS HOOMENTY 3 Ha3anbHOI NMikapcbkoi hopmu.

Matepianu Ta meToau. na gocnimkeHHs 06panv 0CHOBHI rpynu fOMOMIKHIX PEYOBUH Nif Yac po3pobku HasanbHOI NMikapCbKoi hopmMu:
MyKOaAre3uBHi Ta perynsatopu B'a3K0CTi (nonimepw) i 3Bonoxysadi (cnnpTu). BusHayanu BuBinbHEHHS HOONENTY METOAOM PIBHOBAXHOTMO
nianisy 3a Kpys4uHcekum npu 37,0 £ 0,5 °C kpisb HaniBNpoHUkHy MembpaHy — LienodaHoBy nniky «KynpodaHy». KoHueHTpaLlito HoonenTy
nicns 30 XBUAWH BU3Ha4ann MetogoM Y®-cnekTpooToMETPIT Npu SOBXKMHI XBUMI 258 HM.

PesyniTati. Y pesynbrari AucnepciiHoro aHaniay BcraHosunu, wo F_ > F . ans obox chaktopis, oTxe, noniMepu Ta cnuptu
YUHATL 3HAYYLLWIA BNMB HA BUBINbHEHHS HOOMENTY 3 HasanbHWX Mikapcbkux opM. Micns nepesipku pisHULI cepeaHix 3Ha4YeHb pe-
3ynbTaTiB 3a AONOMOrOK MHOXVWHHOMO PaHroBoro kpuTepito [lyHkaHa nobyayBanu Taki psiav nepesar: HaTpii kapbokcumeTunuentonosa
(xiTo3aH) > anbriHat Hatpito (rianypoHaT HaTpito); rniLepuH >copbit > D-naHTeHon (6e3 cnnpTy).

BucHoBku. BusHauunu, wo Bug nonimepis rigpoinbHUX OCHOB i CIMPTW A1 3BOMOXEHHS CMW30BOi 0DOMOHKM 3HaYYLLO BNNBAKOTL Ha
BUBINIbHEHHS! HOOMENTY i3 Ha3anbHKX Nikapcbkux hopm. ONTUMansHe BUBINIbHEHHS HOOMENTY 3abe3neyyioTb HaTpil kapbokcumeTunLe-
ntono3a i XiTo3aH 3 JoAaBaHHAM [MLEpUHY.

U3yyeHune BNUAHMA BCnoMoraTenbHbIX BELECTB Ha BbICBODOXKAEHWE HOOMENTA U3 Ha3albHOW NeKapCTBEHHOI hopMbl
B. C. bBypnaka, U. ®. benennues, B. B. Mapabiwes

PaspaboTka cpeacTs BbICTPON 4OCTaBKM NEKAPCTBEHHbBIX CPEACTB — aKTyanbHOe HanpasneHne CoBpeMEHHON dhapmauni. B ¢Bssu ¢ aTum
NepCrneKTUBHBLIM ABMSETCA Ha3anbHbIN MyTb BBEAEHNS NIEKapCTBEHHbIX BELLECTB, XapakTepU3YOLLWIACS pagom npeumyLlecTs. bonbLuas
NMPOHULLAEMOCTb Ha3anbHON CMN3UCTOMN BMECTE CO 3HAUUTENbHOMN NNOLLAAb0 MOBEPXHOCTM CMOCOBCTBYET BLICTPOMY AOCTMXKEHMIO Te-
paneBTuYeckoro acpdhekta. HazanbHbl MyTb MUHYET MPECUCTEMHbI METaboMM3M B NEYEHM, XapaKTEPHbIN ANsi OPanbHOrO BBEAEHNS,
Nerok B NpUMeHeHUn 1 ynobeH Ans nauueHTa.

[ins pa3paboTkn HOBOW NekapCTBEHHON (hOPMbI C HOOTPOMHBIMY U HEMPONPOTEKTUBHBIMY CBOWCTBaMU BbiGpaH HoomenT. 3TO BELLECTBO
MarnoTOKCUYHO, He NPoSBMSET NOBOYHBIX AHGEKTOB, XapaKkTEPU3YETCH NPOSBMNEHNSMU aHTUOKCUAAHTHBIX ¥ MPOTUBOBOCMANUTENBHBIX
CBOWCTB, CHUXaeT NPOSIBMIEHNS HEPOTOKCUYHOCTM KanbLms W rnyTamara, yny4waeT peornornieckne XxapakTeprucTuki KpoBu.

Llenk paboTkl — onpeaenuTb BNMSIHKE BCMOMOraTenbHbIX BELECTB Ha BbICBOOOXAEHWE HOOMENTa 13 HasarnbHOW NeKapCTBEHHON
dopmbl.

Marepuansi u metoabl. [ins nccnenoBaHns BbIopaHbl OCHOBHbIE MPYNMbl BCOMOraTeNbHbIX BELLECTB Npy pa3paboTke HasanbHoW ne-
KapCTBEHHOW (POPMbI: MyKOAre3MBHBIE W PEryNATOPbl BA3KOCTU (MONMMeEpbI) 1 yBRaxHUTeNM (cnuptsl). Onpegensny BbicBOGOXaeHNE
HoomnenTa METOAOM paBHOBECHOro Ananuaa no KpyeunHckomy npu 37,0 + 0,5 °C yepes nonynpoHulaemyo MembpaHry — LennogaHoByo
nneHky «KynpodaHy. KoHueHTpaumio Hoonenta nocne 30 MUHYT onpeaensny meTofom Y®-cnekTpodoToMETpUN NPy AIVHE BOJTHbI
258 Hm.
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BugyeHHs rinugy OOMOMIXKHUX PEYOBUH Ha 8UBINTbHEHHS HOOMenmy 3 HasasbHOI nikapcbKoi ghopmu

PesyneTatel. B pesynstate AMCNEPCUOHHOTO aHanuaa ycTaHosneHo, yto F_ > F _ nang oBoux daktopos, Takium obpasom, no-
FIMMEPbI W CTIMPTHI UMEKOT 3HAYMMOe BIIMSIHUE Ha BbICBOGOX/AEHME HOOMEMNTa U3 HasasbHbIX NekapcTBEeHHbIX (hopM. ocne nposepku
pasnuuns cpeaHUX 3HaueHui pesynsTaToB C MOMOLLBH0 MHOXECTBEHHOIO PaHroBOro kputepust [lyHkaHa NoCcTpOeHsb! crieayoLive psab
MPEeUMyLLECTB: HAaTpUii KapBOKCUMETUTILIENIONO03a (XMTO3aH) > anblMHaT HaTps (TnarnypoHaT HaTpust); FMWiLepuH > copbuT > D-naHTeHon

(6e3 cnupra).

BbiBoakl. YCTaHOBUMHN, YTO BUA, NONMMEPOB MMAPOMUIBHBIX OCHOB M CIUPTHI ANS YBNAXHEHWS CIIM3UCTON 3HAYMMO BIIUSIOT Ha BbICBO-
OoxaeHne HoomneTa U3 HasarnbHbIX NEKAapCTBEHHbIX (hopM. OnTuMarnbHoe BbICBOOOXAEHNE HoonenTa 06ecnevnBatoT HaTpuii kapbokeu-
METUNLENNoN03a 1 XMTo3aH ¢ fobaBneHeM rmuueprHa.

KntouyeBkle crioea: HoonenTt, BLICBOOOXAEHWE, HasaNbHasi NeKapCcTBEHHas (opma.

AxTyanbHble Bonpockl (hapMaLeBTUYEeCKOW U MeAULIMHCKON Hayku 1 npakTuku. — 2019. — T. 12, Ne 3(31). - C. 304-308

Study of excipients influence on the noopept releasing from the nasal dosage form
B. S. Burlaka, I. F. Bielenichey, V. V. Hladyshev

The development of medicines for fast delivery is the actual direction of modern pharmacy. In this connection, the nasal route of drug
administration is perspective and has some advantages. The greater permeability of nasal mucosa with large surface area affords a rapid
onset of therapeutic effect. The nasal route circumvents hepatic first-pass elimination associated with oral delivery; it is easily accessible
and suitable for a patient.

For the development of the new dosage form with nootropic and neuroprotective characteristics, the noopept was chosen. This substance
has low toxicity, does not have any side effects, is characterized by the anti-oxidant and anti-inflammatory activity, decreases the calcium
and glutamate neurotoxicity, improves rheological properties of blood.

The aim of work is the determination of excipients’ influence on the noopept releasing from the nasal dosage form.

Materials and methods. For the investigation, the basic groups of excipients for the development of nasal dosage form were chosen:
mucoadhesives and viscosity modifiers (polymers) and humectants (alcohols). Noopept releasing was studied using equilibrium dialysis
by Kruvchinsky at 37 + 0.5 °C through the semipermeable membrane — cellophane film “Kuprofan”. Noopept concentration after 30
minutes was determined by the U —spectrophotometry at 258 nm.

Results. According to the results of the carried out variance analysis, it was determined that for both factors F___. . >F_ ., so the polymers
and alcohols have a significant influence on the noopept releasing from the nasal dosage forms. After verification of average results of
significant factors by the Dunkan’s multiple rank test the next preferred series was built: sodium carboxymethylcellulose (chitosan) > sodium
alginate (sodium hyaluronate); glycerol > sorbit > D-panthenol (without alcohol).

Conclusions. It was determined that sort of polymer of hydrophilic bases and alcohols for moistening mucous membrane has a significant
influence on noopept releasing from the nasal dosage forms. Sodium carboxymethylcellulose and chitosan with addition of glycerol
provide with the optimal noopept releasing.

Key words: noopept, releasing, nasal dosage form.
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VY cyyacHiil ¢apmarnii Ta MEIULMHI YUMajy yBary Mpujii-
JISIOTh HOBMM TEPCIIEKTHBHUM IILISIXaM JIOCTaBKH JIIKIB,
AK-0T Ha3aJbHOMY. BpaxoByroun OiNbITy TPOHUKHICTH
HA3aJIbHOI CITM30BOT OOOIIOHKH Ta BEJIHKY IUIOITY TOBEPXHI,
MOYKJTBE IITBHJIKE HACTAHHS TEPAIIEBTUIHOTO e(EKTY, TaKe
3aCTOCYBaHHS JIIKiB Ta€ 3MOTY TaKOX 3MEHIITUTH TPUBAJIICTh
YCMOKTYBaHHS, a IPUHMaHHs TIperapaTiB — HeiHBa3UBHE,
3pydHe JUISl TaIli€eHTa, HEe TOTpedye OCOOMMBHAX HAaBHYOK.
Le cnpusTiMe MiIBHUIICHHIO KOMIUIAEHTHOCTI JIIKyBaHHSI.
CyTTEBOIO MEPEBAror0 Ha3albHOTO IUISXY € MOXKIHUBICT
LIJIbOBOI TOCTaBKM aKTUBHUX PEYOBUH JO IICHTPAIBbHOT
HEPBOBOI CHCTEMH uepe3 ONb(aKTOPHI HEHPOHH Ta JaIi 1Mo
CTPYKTypax T'OJIOBHOI'O MO3KY 3a JOIOMOIOK MEXaHIi3MiB,
110 He TOB’s3aHi 3 KPOBOTOKOM, MHHAIOUN TPECUCTEMHUI
MeTabomisM y medinmi [1-3].

Jis po3poOneHHsT HOBOI JTiIKapchKoi (POPMH 3 HOOTPOTI-
HAMH Ta HEHPONPOTEKTUBHIUMHE BIACTHBOCTSIMH 00paiu
HOOTENT — pedoBuHY mentuaaoi npupoau ((S)-N-denin-
aneTwiI-L-niponinmiinunay etunoBui edip). PedoBnHa ma-
JIOTOKCHYHA, HE Ma€ MOOIYHUX (EKTIB, XapaKTCPH3y€EThCS

MMposABaMU aHTUOKCUIAHTHHUX i IIpoTHU3anaJibHUX BJIaCTH-
BOCTEH, 3HIDKYE MPOSIBH HEHPOTOKCHYHOCTI KaJIBI[IFO
Ta TIIyTaMary, MOJINIIYE PEeoOoridyHi XapaKTepPUCTHKU
KpoBi [4—7].

Meta po6otu

Bu3HAUNTH BIUTHB JOMOMDKHHX PCYOBHH HA BHUBLITBHCHHS
HOOIICNTY 3 Ha3aJIbHOT JTIKapChKOT (POPMH.

Marepianu i MeTogun gocnigxeHHA

Jlnst mociipKkeHHst 00paiii OCHOBHI IPYIIH JIOMOMIXKHUX pe-
YOBHH ITiJ] Yac PO3POOIJICHHS Ha3aIbHOI JIIKapChKOi (hopMHu:
MYKOAQJIT€3HBHI Ta PETYISATOPH B SI3KOCTI (TTOTIIMEpH) 1 3BO-
JoKyBayi. 3a JaHUMH (axoBoi JIiTeparypu, peYOBHHH, IO
30LTBIIYIOTE B 3KICTh, MOJKYTh IIPOJIOHTYBATH TEPAIIeBTHY-
HUH eekT. 7151 SMCHITICHHST MOYKITUBOT ITOIPA3HIOBAIBHOI JTiT
yepes repecyryBaHHs CIIM30BOT 000JIOHKH ITPU TPUBAJIOMY
3aCTOCYBaHHI JI0 CKJIay PO3YHHIB 1 reJliB Ha3aIbHUX PEKO-
MEHJIOBaHO JIO/IaBaTH 3BOJIOKYBadi — criupTH [3].
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Sk nornomixkHi (TI0J1IMEpH Ta CIIUPTH) 3aCTOCYBAJIN PEUOBH-
HH, 1110 IIMPOKO BUKOPHCTOBYIOTHCS B TEXHOJIOT 11 TIKAPCHKHX
¢dopm, mocTymHI Ta ormcaHi y Gpaxosii miteparypi [1,3,8].

KiibKicTh mosiMepHIX peYOBHH BU3HAYAIIH, BPAXOBYIOUH
Bumord [I®OY 2 Buj., iHIy HOPMaTHBHY JJOKYMEHTAILIO Ta
BIZIOMOCTI HAyKOBOI JIITEPATypH 3 PO3POOJICHHS HAa3a IbHUX
JIKapchKUX (POPM /TS IOCTaBKU PEUOBHH METITHIHOT TPUPO-
JIM; KUTBKICTh CITUPTIB-3BOJIOJKYBaviB cTaHOBMIIA 5 %o.

KoHueHTparisi akTHBHOI PEYOBHHH Y BCIX KOMITO3HIIISIX
cranoBmwia 1 %. Hoonent BBOAMIM 0 CKJany 3pa3KiB
TTCIIS TIOTIEPEAHBOTO PO3UMHEHHS y YaCTHHI BOIH i 9ac
HarpiBaaHs. [10 Ko)KHOT KOMITO3HIIi1 fomaBaiy 5 % Oimrodity
TIOJITABCHKOTO JUTSl TIOCHJICHHSI 3BOJIOKYBAJILHOTO €(eKTy
crimpTiB. CIIUPTH Ta MOJTIMEPH POYHMHSIIIM OKPEMO B YaCTHHI
BOJIY, 33 BUKJIFOUCHHSIM XiTO3aHY, SKUH PO3UNHSIN B PO3UHHI
kucnotr mMMoHHOT 10 %. [lo oTpuMaHHUX pO34MHIB OTO-
MDKHHMX PEYOBHH JI0/IaBAJIM PO3YMH aKTUBHOTO KOMITOHEHTA
1 peTebHO NepeMillly Bajit, JOBOJHMIIN BOJOKO OUHIIEHOT 10
BiZINTOBIAHOT MacH. YCi 3pa3KH ITiUIATaIN OpraHOJICITHIHOMY
KOHTPOJIIO Ha BIJICYTHICTh O3HAK OyIb-SKMX B3aEMOIIN MiXK
KOMIIOHEHTaMH (BIJICYTHICTh Ocaiy, TMosiBa 3a0apBiIeHHs
TOIIIO).

JlociipkeHHs 3M1CHIITH 32 TUIAHOM JIBO(aKTOPHOTO JTHC-
TIEPCIHOTO aHaTi3y 3 TOBTOPHUMH CIIOCTEPEKEHHAMH [9].
Y KOXXHIN YapyHIli eKCriepiuMeHTy 110 3 moBTopu. Paxropwy,
KOTpi Jociipkysanu: dakrop A (Bup nomnimepy) — Al — xi-
to3aH 3 %, A2 — Harpiii kapbokcumeTmientonosa 0,3 %,
A3 —mnarpito riamyponar 0,7 %, A4 —uartpiro ansrigar 0,5 %;
¢daxTop B (Bunm crmpry): Bl — 6e3 crupry, B2 — cop0ir,
B3 — mminepun, B4 — D-nantenon. [y BCiX KOMITO3HIIIH
BU3HAYaJIM BUBLILHEHHSI aKTHBHOT PEYOBHHU.

BuBinpHEHHS HOONENTY IOCTIKYBaJI METOAOM PiBHO-
BaykHOTO Aianizy 3a Kpysunnacskum nipu 37,0 £ 0,5 °C kpi3s
HaIliBIIPOHUKHY MeMOpaHy — nenoganoBy 1IiBKy «Kympo-
(bamy». diani3 BukoHanmu B audys3idHux yapyHkax dpania
Ha 9-nosuniinii cranmii (PermeGear, Inc., CIIIA), sk mi-

aJli3HE CEepe/IOBHIIE, BPAXOBYIOUM PO3UMHHICTH HOOIIEIITY,
BUKOPHUCTOBYBaJIM 5 % pO3uuH miinepuHy. KoHueHTpariito
HoonenTy micis 30 XBUIMH BU3HA4YaIn MeTooM YD-criek-
TpodoTomeTpil Ipu TOBKHMHI XBHJII 258 HM Ha criekTpodo-
tometpi UV-2600 (Shimadzu Corporation, Smosis) [10].

Pe3synbrati Ta ix 06roBopeHHs

Marpuiis 11aHyBaHHS €KCIIEPUMEHTY Ta BCTAHOBJICHI 3Ha-
YeHHs1 KOHLIEHTpallii Hoorenty B Jianizari (%) HaBe/eHi B
mabauyi 1.

PesysnbraTn aucriepciiiHOro aHaiizy HaBeACHI B mabnuyi
2. 3a pe3yabpTaraMy AUCIIEPCIHHOTO aHaI3Y, F cnepme. ~ Fraga,
Juist 000X (haxtopiB. OTie, IOTIMEPH, CIMPTH-3BOJIOKYBaul
YUHATH 3Ha‘-lyH.IHﬁ BIIJIMB Ha BI/IBiHBHeHHﬂ HOOIICTITY 3 Ha-
3aJIbHUX JTIKAPCHKUX (OPM.

[Ticast mepeBipKy Pi3HUII CEPeHIX 3HAYCHb PE3yJIbTaTIB
3a JIOIIOMOTOI0 MHOYKHHHOTO PaHroBOro Kputepito JlyHkana
oOy/IyBaJIM TaKi PsIK [epeBar: HaTpiii KApOOKCHMETHIIIIC-
JIFOJI03a (X1TO3aH) > abriHaT HaTpiko (TiaypoHaT HAaTPilo) 3a
(haxkTopom A (BH TOJTiMepy ); TIIIIEpHH > copoiT > D-manTe-
Hou (6e3 crmpTy) 3a (hakropom B (Bi crimpTa-3B0I0KyBayva).

OTxe, 3niHCHEHE JOCITIKCHHS 1a€ 3MOTY BH3HAUNTH
Ha3aJbHI JIKapchki GOpPMH HAa OCHOBI HATpiil KapOOKCH-
METHIILIENIONO3U Ta XITO3aHy 3 JIOJABAHHSIM DITILEPHHY SIK
TIEPCTIEKTUBHIIIIX TOTTOMKHHUX PEIOBHH JIIS 320€3ICICHHS
OIITUMAJIbHOTO BUBLIBHEHHS HOONETITY. TOMY /ISt TabIInX
JIOCTI/HKEHb 00PN Taki KOMITO3HITII.

Kommosutis 1 mictute HOomenTy 1,0; 6imodity 5,0;
mrinepuHy 5,0; HaTpiit kapOokcumernnnentonosu 0,3; Boau
ountienoi 10 100,0. Kommnozumist 2 mictuts HOOTIENTY 1,0;
mrinepury 5,0; 6imodity 5,0; xito3any 3,0; KHCIOTH JIMMOH-
Hoi 10,0; Boxu ountenoi go 100,0.

UYepes 10 mib 36epiraHHs 3pa3KiB y MPOXOIOITHOMY MicCIIi
KOMITO3HITis 2 BHSBHIIACS HECTAOLTEHOTO (BUILICHHS OCaYy).
ToMmy I JanpIuX JOCHTIIKEHb 00paii KOMITO3UIIFO 1.

Tabnuua 1. MaTpuus nnaHyBaHHSA eKCnepuMEHTY Ta 3Ha4YeHHS KOHLeHTpaLii HoonenTy B Aiani3ati (%)

0,012 0,014 0,015 0,011

A1 0,012 0,014 0,015 0,012 0,157
0,011 0,014 0,015 0,012
0,013 0,014 0,016 0,013

A2 0,012 0,015 0,016 0,013 0,167
0,013 0,014 0,015 0,013
0,011 0,010 0,013 0,011

A3 0,011 0,011 0,013 0,010 0,0135
0,010 0,011 0,013 0,011
0,010 0,011 0,013 0,011

A4 0,011 0,012 0,013 0,011 0,0137
0,010 0,011 0,012 0,012

3ararnbHa cyma 0,136 0,151 0,169 0,140 0,596
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Tabnuuga 2. Pesynstaty AMCNepCinHOro aHanidy eKCrnepuMeHTy

CYMa KBaApaTIB cepenHlM e
(f) Taﬁn

dakTop A 0,000061 0,0000203 81,20 2,90
®dakTop B 0,000055 3 0,0000183 73,50 2,90
AB-B3aemopis 0,000008 9 0,0000009 3,60 2,23
Momurika 0,000008 32 0,0000003 - -
3aranbHa cyma 0,007532 47 - - -

BucHoBKuM

1. BusHaumu, mo BUA MOTIMEPIB Tiapo]iTbHIX OCHOB
Ta CIUPTH JJIs 3BOJIOKCHHS CIIM30BOI OOOJOHKH YHHSTH
3Haqy1111/1171 BIIJIUB HaA BI/IBiJII:HCHHH HOOHCHTy 3 Ha3aJIbHUX
JKapChKUX (HOPM.

2. OnTuManbHe BUBIUIBHEHHS HOOTMEINTY 3 Ha3aJlbHUX
JIiKapchKuX (hopM 3a0e3MeuyoTh JOMOMIKHI PEYOBHHH — I10-
JIiMepH OCHOBH HaTPii KapOOKCHMETHIIIIETION03a Ta XiTO3aH
3 JIOJIABAHHSIM [TILICPHHY.

MepcnekTneu noganblmx gocnigxeHb. Hazaneny
JIKAapChKy (JOpMY 3 HOOTIEIITOM Ha OCHOBI HATpiii KapOOKCH-
METHJIIEIIONO03H 3 TIIEPUHOM OOpasiu sl TOAAbIINX
JIOCIIIKEHb JIsl BU3HAYEHHS HEOOXIAHOCTI J0oAaBaHHS
€HXaHCEepIiB BUBLILHEHHSI.
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OpwriHankHi AoCimKEHHA — Original research

WU3yuyeHne BNUAHMA OCHOB-HOCUTENENW Ha GMONOrM4ecKyo akTUBHOCTb
Ba30MpeccuHa B TPaHCOYKKanNbHbIX NIeKapPCTBEHHbIX (hopmax

Anb Hacup Onan'8¢P, A. 1. Oposnos'™, A. M. JlncaHckas*2E, E. b. XapanoHosa'F

TY «[HenponeTpoBckast MeauumuHckas akagemust M3 YkpaunHbiy, 1. JHMNpo, 23anopoxckuii rocyaapCTBEHHbLIN MEAULIMHCKWIA YHUBEPCUTET, YkpauHa

A — KoHUenuwus 1 an3an uccnegosaHus; B — c60p AaHHblx; C — aHanms u MHTeprpeTaums AaHHblx; D — HanucaHue cTaTby;
E- penakTupoBaHue CTaTbu; F — okoH4aTensHoe yTBEPXOEHNE CTaTbU

Oco6eHHOCTb COBPEMEHHOTO 3Tana U3y4eHnst HOOTPOMHbIX hapMakonpenapaTos — MOHUMAaHUE OTCYTCTBHS Y HAX CTPOTOMN CENEKTUBHOCTY
Buonoruyeckoro adpdekta 1 HeobXoaMMOCTb Gonee LMPOKOTo ero N3yveHust. MNpUMEHUTENBHO K NenTUAaM Ba3onpeccuHOBOTO psaa, B
3TO0 YKCIO BXOAWT BO3AEWCTBME HA CMEXHble (DOPMbl NOBEAEHUS!, B TOM YiCHE CBS3aHHbIE C NCUX03MOLMOHarnbHoN cchepoit. Hapsay
C 3TWM, NMPY CUCTEMHOM BBELEHUM NENTUAOB UX UCMONb30BaHWe AONONHUTENBHO 3aTPYAHSNIOCh BLICOKOM CKOPOCTbIO GuoaerpafaLmm
1 HU3KOW 6MOJOCTYNHOCTBIO. B CBA3M C 3TUM, ANS NPOWM3BOAHLIX BA30MpPeccuHa NEPCMeKTUBHO UCMONb30BaHWe ansTepPHaTUBHOTO
TpaHcOyKKanbHOro NyTu BBEAEHMS.

Lenb paﬁOTbl — U3y4yeHne BINAHnaA OCHOB-HOCUTENEN 6yKKaJ'IbeIX NNEeHOK C Ba3onpecCnHOM Ha ero HOOTPOMHYK akKTUBHOCTb.

Matepuansi n metofbl. B kavectse HocuTenen ans OykkanbHOW (hOpMbI BA30MPECCUHA U3YYeHbl rmapodubHbIe OCHOBLI, 0bnagatoLme
BbICOKOW CKOPOCTbIO B1oaerpagaumm B nonoct pta. B kauecTBe A4eNCTBYHOLLETO BELLECTBa UCMONb30Bany CUHTETUYECKUI AekanenTna-
HbI1 aHanor Ba3onpeccyHa — AUIMULMH-Ae3rnnUMHamMmnaa-apruHUH-Ba3onpecuH. YUnTeiBas HE3HauMTENbHOE KONMMYECTBO Ba3onNpecchHa
B COCTaBe NeKapCTBEHHON (hOpMbI, ANs yNy4LIEHWS] paBHOMEPHOCTM €ro J03VPOBaHKS U NPONOHIMPOBaHWS AENCTBUS UCMONb30Basm
TEXHOMOIMI0 ABYXCIOWHBIX MeHOK. [anbHeilue nccnegoBaHns no HayyHoMy 060CHOBAHMIO BMAA OCHOBbLI-HOCUTENS AN TPAHCOYK-
KanbHOW NeKapCTBEHHOM hopMbl Ba30npeccHa NPoBOAMIIM NO NiaHy 0AHOMAKTOPHOrO AMCNEPCUOHHOMO aHanmsa ¢ NOBTOPHLIMU Ha-
6nogeHnamu. [ins Bcex oTobpaHHbIX KOMMO3WLMIA yCTaHaBNMBanyM cneuuguyeckyto akTMBHOCTb B BUAE NATEHTHOTO nepuoaa yCroBHOM
peakLuu NaccuBHOrO 3beraHnst y HeamHe3NpoBaHHbIX BerbIX KPbIC NOCHE NPUMEHEHNS BYKKanbHbLIX NIEHOK.

Pe3yanaTbI. Kak cnenyet U3 npeactaBneHHbIX AaHHbIX, NpuUpoaa N3y4eHHbIX MaTpuUyHbIX OCHOB OKa3blBalOT 3HA4YMMOE BIUAHWE Ha
naTeHTHbIV nepuoa yCﬂOBHOVI peakumn nacCMBHOro n3beraHus Y HeaMHEe3NPOBaHHbIX 6enbix KpbIC Nocne seeeHnA 6yKKaﬂbeIX NNeHoK
C Ba3onpeccuHoMm. C NOMOLLbH0 MHOXECTBEHHOTO [paHroBoro Kputepusa ﬂyHKaHa COCTaBleH paa npeanoyTUTENbHOCTU BITIUAHUA NITEHOY-
HbIX HOCUTENEN Ha napameTp onTuMmmsaumn.

BriBoakl. YCTaHOBMEHO, YTO BUA OCHOBbI-HOCWUTENS OKa3blBAET 3HAYMMOE BRUSHME Ha 6VIOJ'IOI'VI'~I€CKyl0 aKTUBHOCTb Ba3onpeccuHa B
TpaHC6yKKaJ'IbeIX J1eKapCTBEHHbIX (hopmaXx. [ncrnepcroHHbIN aHanm3 pesyneratoB 1CCnenoBaHnii nokasar, 4To onTUManbHbIM HOOTPOMHbLIM
Jenctemem obnagarot 6yKKaJ'IbeIe NMEeHKM C Ba30MNPECCUMHOM Ha OCHOBE XXenaTuHa U HaTpun Kap60KCVIMeTMJ'IL|,eJ'Iﬂ}OJ103bI.

BuBYeHHs BNNIMBY OCHOB-HOCIIB Ha 6ioNnoriuHy akTMBHICTb Ba3ONPecuHy Y TpaHCOyKanbHUX NikapCbkux hopmax
Anb Hacip Ensag, O. 1. Opo3snos, I. . NlucaHcbka, O. b. XapanoHosa

OcobnuBiCTIO Cy4acHOro eTany BUBYEHHS HOTPOMHKX hapMakonpenaparis € pO3yMiHHS BiCYTHOCTI B HUX YiTKOi CENEKTUBHOCTI Gionoriy-
HOro edhekTy i HeOOXiAHICTb LLMPLUOTO 10ro BUBYEHHS. LLlono nentuais Ba3onpecHOBOrO psidy, 10 HUX HANEXUTb st Ha CyMiKHI hopmm
NOBEeAiHKM, 30KpeMa Ti, L0 NOB’A3aHi 3 NCUX0eMOLIiNHOK cdepoto. [Mopaa 3 UMM Npu CUCTEMHOMY BBEAEHHI NeNTUAIB IXHE BUKOPUCTaHHS
[04aTKOBO YTPYAHIOBANOCS BUCOKOK LUBUAKICTIO BiogerpaaaLii Ta HM3bkot GiogocTtynHicTio. OTxe, Ans NOXigHWMX Ba3onNpecuHy nepe-
CMEKTUBHWUM € BUKOPUCTAHHS anbTEPHATUBHOMO TPAHCOYKasbHOTO LUMSXY BBEAEHHSI.

MeTa po60oTK — BUBYEHHS BNNMBY OCHOB-HOCIIB GyKanbHWX MNiBOK i3 BA30NPECMHOM Ha NOr0 HOOTPOMHY aKTUBHICTb.

Matepianu Ta metogn. Ak Hocii Ans GykanbHOI hopmMM Ba3oNpPeCHHy BUBYMMW MAPOMINbHI OCHOBM, WO MakoTb BUCOKY LIBUAKICTb
Giogerpapauii B NOPOXHMHI poTa. Ak Aitodi peYOBUHM BUKOPUCTOBYBANMM CUHTETUYHWIA AeKanenTUAHWIA aHanor Bas3onpecuHy — Aurmi-
LMH-AesrniLnHamigy-apriHiH-Ba3onpecuH. BpaxoByroun HE3HaYHy KinbKiCTb Ba3ONpecuHy y cknadi nikapcbkoi hopmu, ANs NoninLeHHs
PIBHOMIPHOCTI 110ro [03yBaHHS Ta MPOMOHraLii Aii BUKOPUCTOBYBaNM TEXHOMOTi0 ABOLLAPOBMX NAiBOK. HacTynHi AOCNiMKeHHs Wwoao
HayKoBOro 06r'pyHTYBaHHS BUAY OCHOBU-HOCIA ANs TPaHCOykanbHOi NikapcbKoi hopmu Ba3onpecuHy 3AiiCHIOBany 3a nnaHom ogHodak-
TOPHOrO AMCNEPCINHOIO aHani3y 3 NOBTOPHUMM CMOCTEPEXEHHAMU. [4ns ycix 06paHMx KOMMO3MLiA BCTaHOBMOBaNM cneundivHy akTme-
HiCTb — NaTEHTHWIA NEPIoA YMOBHOI peakLiii NaCMBHOIO YHUKHEHHS! B HEAMHE30BaHWX Binux LLypiB Micns 3acTocyBaHHs OykanbHKX NIiBOK.
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Pesynkratn. 3a HaBefeHUMW JaHUMW, NPUPOAA BUBYEHUX MATPUYHWUX OCHOB YWMHWUTb 3HAYYLLMIA BMIMB HA NaTEHTHUI Nepiog yMOBHOI
peakLjii NaCMBHOIO YHNKHEHHS B HEAMHE30BaHWX Binux LypiB nicns BBeAeHHs OykanbHUX NMiBoK i3 Ba30nNpecuHoM. 3a JONMOMOrol MHO-
XWHHOTO PaHroBOro KpuTepito [lyHkaHa cknanv psag nepesar BrnvBY MiiBKOBKUX HOCIIB HA NnapameTp onTuMisaLii.

BucHoBku. BcTaHOBUMN, WO BUA OCHOBW-HOCIS YMHUTL 3HAYYLLMIA BNAUB Ha GiONOriYHy aKTVUBHICTL BA3OMPECKHY Y TpaHCOyKanbHWX
nikapcekux cdopmax. [ucnepcitHnii aHani3 peaynsraTtiB AOCHILKEHb NOKa3aB: ONTUMAaribHY HOOTPOMHY Aito MarTh OykanbHi nniBku 3
Ba30MPECUHOM Ha OCHOBI XenaTuHy Ta HaTpil KapbOKCUMETUNLIENIONO3MN.

Knto4ogi crioea: Ba3onpecuH, nnisku GykanbHi, OCHOBa-HOCI, HOOTPOMHA aKTUBHICTb, BBEAEHHS MiKiB TpaHCOyKansHe.

AxTyanbHi nuTaHHA hapmaLeBTUYHOI | MeAUYHOI HaykuM Ta npakTuku. — 2019. - T. 12, Ne 3(31). - C. 309-313

Study of influence of base-vehicle on biological activity of vasopressin in the transbuccal dosage forms
Al Nasir Eiad, O. L. Drozdov, H. P. Lysianska, O. B. Kharaponova

Understanding of nootropics’ lack of strong selectivity is a feature of their study at the modern stage. Speaking about peptides such
as vasopressin, influence on the related behavioral forms including linked with a mental and emotional area is also presented in this
range. At the same time, the systemic administration of peptides was additionally complicated by the high rate of biodegradation and low
bioavailability. In this regard, using the alternative transbuccal route of administration is more perspective for the vasopressin derivatives.

The aim of this work is study of influence of base-vehicle in the buccal films with vasopressin on its nootropic activity.

Materials and methods. Hydrophilic bases with a high rate of biodegradation in the oral cavity were studied as devices for vasopressin
buccal form. Synthetic decapeptide analog of vasopressin — diglycine-dezglycinamid-arginine-vasopressin — was used as an active
substance. Technology of two-layer films was used for the improvement of the dose uniformity and prolongation of effect, taking into
account the insignificant amount of vasopressin in the dosage form. Further research to scientific substantiation of the base-vehicle
for transbuccal dosage form with vasopressin was carried out according to the plan of single-factor analysis of variance with repeated
observations. Specific activity in the form of a latency period of the conditioned response of passive avoidance was established for all
selected compositions in nonamnestic white rats after the administration of buccal films.

Results. According to obtained data, a sort of investigated matrix bases makes a significant influence on the latency period of the
conditioned response of passive avoidance in nonamnestic white rats after the administration of buccal films with vasopressin. Allowed to
build the next Preferred range of films’ vehicles influence on the parameter of optimization was built using the Dunkan’s multiple rank test.

Conclusions. It was established that the sort of base-vehicle makes a significant influence on the biological activity of vasopressin
in the transbuccal dosage forms. Variance analysis of results has shown that buccal films with vasopressin on the gelatin and sodium
carboxymethylcellulose bases provide the optimal nootropic effect.

Key words: vasopressin, buccal films, base-vehicle, nootropic activity, administration buccal.
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OCOOEHHOCTh COBPEMEHHOTO ATalra M3y4YeHUs HOOTPOI-
HBIX (hapmakomnpenaparoB — NOHUMaHUE OTCYTCTBUS y
HUX CTPOTOM CEJICKTUBHOCTH OMOJIOTHYECCKOTO d(deKTa
U HEOOXOTUMOCTh OoJice MIMPOKOTO ero m3ydeHus [1-3].
[TpUMEHNTENTBHO K TISNTH/IAM Ba30IIPECCHHOBOTIO Psijia, B 3TO
YHCJIO BXOAUT BO3HCﬁCTBHC Ha CMECKHBIC (bOpMBI MOBCJICHUA,
B TOM YHCJIC CBSI3aHHBIC C ICUX0IMOITMOHATIBHOM chepoit. K
TakuM (hopMaM OTHOCSITCSI OPHEHTUPOBOYHO-HCCIIE/IOBATE b~
CKOE TIOBEACHHE, MOTHUBALIMH, KOHIICHTPAIMS BHUMAHUS U
yeunus [4] 1 psi IoKasaTenei, TECTUPYEMbIX TI0 METOTUKE
«OTKpBITOE T10JIe» [5,6].

BwMmecrte ¢ TeM, MpU CUCTEMHOM BBEJCHUH MENTUIOB HX
HCIIOJIb30BAHUE JIOTIOJHUTENILHO 3aTPY/IHSUIOCH BBICOKOM
CKOpPOCTBIO OMoIeTpaialiiy M HU3KOH OMOIOCTYITHOCTBIO [ 7].

JIJis IpOM3BOHBIX Ba30MPECCHUHA MMEPCIIEKTUBHBIM SIB-
JISIETCSI MCTIOIb30BAHNST AJIETEPHATHBHOTO TPAHCMYKO3HOTO
MYTH BBEACHHMSI, B YACTHOCTH TPAHCOYKKAJIBLHOTO C UCIIONb-
30BaHHEM COOTBETCTBYIOIINX (hapMakoTepareBTHYeCKUX
CPEICTB — MyKOa Ir¢3MBHBIX IUICHOK. J[aHHAs IeKapCTBECHHAS
(opma npe/cTaBisieT co00i MOIUMEPHBIE IICHKH, KOTOPbIE
MoCJIe aruUIMKalMK Ha CIM3UCTYI0 00O0JIOUKY MIEKH HJIH
JIECHBI 00€CIIeUMBAIOT OBICTPOE PAaCTBOPEHHUE TIpernapara B
TIOJIOCTH pTa O3 pa3KeBBIBAHMS U 3aITMBAHUS BOAOW. 3a cHeT

0COOEHHOCTEH MyKOAATe3MBHOTO BCACHIBAHMUS OyKKAIbHBIC
IUICHKH 00ECIeYNBAOT OTCYTCTBHE y aKTUBHBIX (papMmarie-
BTHYECKNX MHIPEIUCHTOB IPECUCTEMHOTO MeTaboIn3Ma,
a TaKkXkKe MX paspylleHust pepMEHTaMH KeTyI0IHO-KHIIIey-
HOT'O TpakTa M eIylI0o4HbIM cokoM. Kpome Toro, nanHas
JieKapcTBeHHas (hopMa oOecrieunBaeT TpedyeMblif Tpodh s
BI)ICBO60)KI[CHI/IH JICKApCTBECHHBIX BEIICCTB 0€3 CKaYKOB UX
KOHUEHTPALMH Ha IPOTSHKEHUU JUTUTEIBHOIO BpeMeHH [ 8,9].
Hcxoas u3 6nodapMarieBTUICCKUX KOHIICTIINN, CO3IaHne
HOBBIX MSTKHX JICKAPCTBEHHBIX CPEICTB JUISl TPAHCOYKKAIIb-
HOTO MPUMEHEHHUS HEBO3MOKHO 0e3 yueTa (hapMarieBTHIECKITX
(hakTOpOB, BIMSIIOIMX HA CTEIIEHb U CKOPOCTh BHICBOOOXK I~
HMS1 JIGKAPCTBEHHBIX BEIIECTB, @ TAKXKE NX OMOIOCTYTHOCTH.
OnHUM M3 OCHOBHBIX (DaKTOPOB TIPH 3TOM SIBIISIETCSI BUJL OC-
HOBBI-HOCHUTEISL. briaropapst ontumansHOMY BEIOOPY OCHOBBI
MOJKHO B 3HAUHMTEJILHOH CTETICHH YIIPABIIATh YPOBHEM Teparie-
Bruueckoro s dexra. [Toaromy nepBoodepeHas 3a1a4a npu
pa3paboTKe OyKKaIbHOH (OpMBI Ba3OMPEecCHHA — HAyIHOE
000CHOBaHME BU/IA TUICHOYHON MaTpuisl [10,11].

Lienb paboTbl

I/I3yqu1/1e BIIMSTHHSI OCHOB-HOCHTEIICH 6yKKa.HBHI:.IX TIJICHOK
C Ba30IPECCHMHOM Ha €0 HOOTPOITHYIO aKTUBHOCTb.
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Msyquue 8/1USIHUST OCHO8-Hocumeriel Ha 5UOJ702U'~IeCKy.‘O aKmuesHOCmb 8a3orpeccuHa 8 mpch6yKKaanblx JieKkapcmeeHHbIX chopmax

Martepuanbl u MeToabl UCCNeAOBaHUS

B kauecTBe HOcHTeNeH I OyKKajabHOW (hOPMBI Ba30-
MPEeCCHUHA U3YUYCHBI THAPOGUIbHBIC OCHOBBI, IIHPOKO
HCIIONIb3YIOIUECS B TIPOM3BOJCTBE JIGKAPCTBEHHBIX ILJIe-
HOK, 00JIaJJafolIHe BBICOKOM CKOPOCTBhIO OMOICTPaalliy B
MOJIOCTH PTa U HE OKa3bIBAIOLINE MECTHOPA3IPAKAIOIIETO
U ajuleprusupyromero aeiicraust [12,13].

CocTaB KOMITO3HIUI TIPENICTABICH B mabnuye 1.

B kauecTBe IEHMCTBYIOLIETO BELIECTBA UCIIOJIb30BAIN
CUHTETUYECKUN JeKalenTUIHbIH aHaJIOr Ba30INpPECCHU-
Ha — TUTIHIH-/E3TIHIIMHAMHA/1a-apTHHUH-BA30MPECUH
(2I'-ATA-ABII). YuutbiBas Gpu3nko-XMMHYECKUE CBOMCTBA,
€ro BBOJMJIM B COCTaB IUICHKOOOPA3yIONMX MaTPHUIl-HO-
CUTeNel mociie MpeBapUTENIbHOIO PAaCTBOPEHHUS B IMPO-
MUJICHIJIUKOJIEBO-BOAHOM cMecu 9:1. B cocraB ocHOB yist
ONTUMU3AINH CTPYKTYPHO-MEXAHUUECKUX XapaKTEPUCTUK
BBOJIVUTH TUTACTU(PUKATOP — IIPOITIJICHIITUKOITE B KOHIICHTPALTIN
5 %.

[IeHo4YHBIC MATPHUITBI TIOTyYald METOIOM TOJKBA TIIe-
HOYHOM MacChl Ha CTEKJITHHBIC TOIJIOKKH TOJIIUHOM CIIOSt
He Oosiee 7 MM € TIOCIIEAYIONINM BBICYIITHBAHUEM TIPH TEM-
neparype 55-60 °C na npotspkernu 1820 gacos.

Kputepun o1eHKH MISHOYHBIX KOMIIO3UIIMK Ha Mep-
BOM DTare — pe3yyibTaThl OIEHKH X OPraHOIENTHYECKUX
CBOMCTB: OJJHOPOJHOCTb, OTCYTCTBHUE MUKPOTPEIIUH,
Pa3pbIBOB, MPO3PAYHOCTh, OTCYTCTBUE IMy3BIPHKOB, 3amax,
BKYC, @ TaK)K€ XOpOIIee OTCTaBaHUE OT NOAJIOKKH [ 14].

V xomnozuimid Ne 1-3 orMedeHo xXopoliee OTCTaBaHHUE
OT TIO[UTOXKH, OHOPOIHOCTh, OTCYTCTBHEC MHUKPOTPEIIHH,
pa3pbIBoOB, mpo3padHocTs. Kommosummst Ne 4 xapakTepu-

30BaJIaCh MJIOXUM OTCTABaHMEM OT MOUIOKKH, HaJTUIHEM
y3bIPbKOB, MUKPOTPEILMH U I03TOMY UCKIIIOYEHA U3 JAaJIb-
HEWIINX UCCIEI0BAHNMN.

3arem U3 MIIeHOYHBIX MaTpuiibl Ne 1-3 mpu momoru rpec-
ca MPOBOMMIIN BEIPYOKY IUTACTHH OBAJIBHON (DOPMBL.

VY4uuThIBas HE3HAYUTEIHHOE KOJMYECTBO Ba3ONPECCHHA
B COCTaBE JICKapPCTBEHHOH (DOPMBI, [UIsl YITyUILICHHUS PaBHO-
MEPHOCTH €TO TO3UPOBAHUS U MIPOJIOHTUPOBAHUS ICHCTBUS
WCTIOTB30BAJIA TEXHOJIOTHIO JIBYXCJIOWHBIX TIECHOK [15,16].
PenentypHyto 103y Ba3onpeccrHa HAHOCHIIN MEKAY ABYMs
IUIACTUHAMU MaTPULBI C OCIELYIOIEH CYIIKON IBYXCIIOM-
HOW OyKKaJIbHOM MJICHKN MpPU KOMHATHOW TeMIlepaType C
€CTECTBEHHOM KOHBEKLIMEH BO3ayXa.

JlampHelmme uccieoBaHus TI0 HAyYHOMY 000CHOBaHHUIO
BHJIa OCHOBBI-HOCUTENS JUISl TPAaHCOYKKaJbHOM JeKap-
CTBEHHOH (hOPMBI Ba30NpPECCHUHA MPOBOJWIH TI0 IUIAHY
OIHO(AKTOPHOTO JUCIEPCHOHHOTO aHAJIN3a C TOBTOPHBIMHU
HaOmonenusmu [17]. st Bcex 0TOOpaHHBIX KOMITO3HUIIUI
YCTaHABIHBAIN CICII(PUICCKYIO aKTHBHOCTD B BHJIC JIATCHT-
HOTO TIePHO/a YCIOBHOM PEeaKINy MACCHBHOTO M30ETaHus
(¢) y HeaMHE3UPOBAHHBIX OCIIBIX KPBIC MOCIIC TIPUMEHECHUS
OyKKaJTbHBIX IUICHOK [ 18].

Pe3ynkTatbl 1 ux o6eyxaeHue

B mabnuye 2 ipuBeicHb MaTPHIIA IUITAHUPOBAHUSI U PE3YJIb-
TaThl OTPEICIICHIST HOOTPOITHOM aKTHBHOCTH TUICHOK OYK-
KaJIbHBIX C BA30MPECUHOM (HOMEPa COOTBETCTBYIOT COCTaBY
KOMITO3UIINH, IPUBEICHHBIX B mabnuye 1).

B mabnuye 3 nipencTaBieH QUCTICPCHOHHBIA aHAN3 TO-
JIYYEHHBIX PE3YJIBTATOB.

Tabnuua 1. CoctaB MyKOaAresunBHbIX NlekapCTBEHHbIX hopm Anst BykkanbHOWM [OCTaBKM Ba3onpeccuHa

OcHoBbi-HocuTenu (N2)

CI O CON CU

KomnoHeHTb!

BasonpeccuH 0,000005 0,000005 0,000005 0,000005
XenatuH 3,0

Metunuenntonosa 3,0

Hatpuit-kapbokcumeTunuenntonosa 2,0

MponuneHrnukonb 5,0 5,0 5,0 5,0
[onMBMHUNOBLIN CINPT 3,0

Bopa oumweHHas go 100 100 100 100

Tabnuua 2. MaTtpuua nnaHMpoBaHUs U pesynbTaTbl onpeaerieHust NaTeHTHOro nepuoaa yCnoBHOW peakLmm naccuBHOro n3beranus (c) y
HeaMHe3MpPOBaHHbIX BerbIX KPbIC NOCe NPUMEHEHNS NIEHOK ByKKarnbHbIX ¢ Ba30npeccuHoM 5 Mkr (MHTepsan 30 MUHYT)

[ C————"
1 2 3

1 1 17,3 18,1 171 52,5 17,5
2 2 11,2 12,2 11,4 34,8 11,6
8 8 15,9 16,4 17,2 49,5 16,5
Cymma 136,8
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Ta6nuua 3. [McnepcroHHbIi aHanu3 akcrnepyMeHTanbHbIX AaHHbBIX MO ONPEAErNeHmto NaTeHTHOMO Nepuoaa YCMOBHO peakuyuy NaccyBHOMO
u3beraHusi (C) y HeaMHe3MpoBaHHbIX GenbIX KPbIC Nocre BBeAeHWst GyKKarbHbIX MIIEHOK C Ba30MPECCUHOM 5 MKr (MHTepBan 30 MuHYT)

MCTOYHMK M3MEHYUBOCTM Yucno creneHei cBo6oabI Cymma kBagpaToB Cpe,qHuM KBagpar _

Bug ocHoBbl 59,82 29,91 90,64
Owwmbka 6 1,98 0,33
Ob6Las cymma 8 61,8

Kak ciemyer U3 mpeAcTaBICHHBIX JaHHBIX, MPUPOIA
H3Y4YEHHBIX MATPUYHBIX OCHOB-HOCHUTEJCH OKa3bIBAIOT
spaaumoe (F > F ) BIMAHME Ha JATCHTHBIA MEPUON
YCTIOBHOHM peaKIMy MacCUBHOTO M30€TaHNs y HeaMHEe3UpO-
BaHHBIX OCJIBIX KPBIC TIOCIIE BBEJCHHS OYKKAJIbHBIX TICHOK
C Ba30INPECCHHOM.

[IpoBenena mpoBepka pa3IHyusl CPEIHNUX 3HAUCHUH pe-
3yJIBTaTOB JIATEHTHOTO TIEPHUOIa YCIOBHOM pEaKIny ITacCHB-
HOTO M30eraHusi y HeaMHe3UPOBAHHBIX OEIbIX KPbIC MOCIIE
HCIIONIb30BAHUSI MyKOAAT€3MBHOM JIEKAPCTBEHHON (OpPMBI
BazornpeccruHa S MKT (MHTepBai 30 MUHYT) C TOMOIIIBIO MHO-
JKECTBEHHOTO PAHIOBOr0 Kpurepus JlyHkaHa. YCTaHOBIIEHO,
YTO IO BJIUSHUIO OCHOB-HOCHUTEJIEH Ha JTaHHBIM mapameTp
ONTHMHU3AIMN UX MOXKHO PACIOJIOKUTh B CICTYIOMINN P
MIPEIOYTHTEIBHOCTH (HOMepa COOTBETCTBYIOT COCTaBaM
KOMITO3HIIMH, IPUBEICHHBIX ¢ maonuye 1): 1-i (3-i) > 2-i1.

Vicxozst n3 IOy YeHHBIX TaHHBIX, JUTA JaTbHEHIINX HCCITe-
JIOBaHHM 0TOOpaHbl OyKKaJIbHBIC IJIEHKH C Ba30IPECCHHOM
o iportcsim Ne 1 1 Ne 3, mesxty pesysbraramu 3G QpeKTrB-
HOCTH KOTOPBIX OTCYTCTBYET CTATHCTHUECKOE Pa3IHIHE.

BbiBoabl

1. YcTaHOBIEHO, YTO BHJ OCHOBBI-HOCHTEINSI OKa3bIBACT
3HAYMMOE BJIMSIHUE HA OMOJOTMYECKYI0 aKTUBHOCTH Ba30-
NpECCHHA B TPaHCOYKKaJIbHBIX JISKAPCTBEHHBIX (hopMax.

2. JIUCHepCHOHHBIN aHAIN3 PE3yNbTaTOB MCCIEA0BAHUM
NOKa3ajl, YTO ONTUMabHBIM HOOTPOIIHBIM JIEHCTBHEM 00-
JIaJaloT OyKKallbHbIE [UIEHKU C Ba30IPECCHHOM Ha OCHOBE
XKeJIaTHHA U HAaTPHH KapOOKCUMETUIILIEIUTIONIO03bL.
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The introduction of new technologies and financial support
for the innovational pharmaceutical industry in the veterinary
medicine sector based on the development of priority areas
of the Ukrainian regions
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The purpose of the work was to monitor the level of financing of innovation activities and regional level technologies transfer by regions
of Ukraine on the basis of medium-term priority directions of innovation activity of the strategic priority on the national level “Technological
renewal and development of the agro-industrial complex” and to realization of regional innovation priorities on the development and
introduction of the latest biotechnologies and veterinary security medicines for farm animals.

Materials and methods. Analytical, comparative, graphical, statistical, descriptive, generalization methods were used in the work.
The research materials are normative-legislative acts, official information of regional state administrations on the results of innovation
activities within the framework of regional development strategies (in 13 regions of Ukraine), regional programs of scientific-technical
and innovation development for 2017-2018.

Results. The monitoring results give an opportunity: to assess the legal and regulatory framework for the formation of the medium-
term priorities of the innovative activity of the agro-industrial complex (AIC) as a state and each individual region and the veterinary
sector as a whole (taking into account the needs of the industry in veterinary medicines, veterinary supplies, premixes, vaccines,
serum, diagnostic kits, etc.); to evaluate the financial support of medium-term priorities of the innovative activities by local budgets with
the provision of veterinary medicines at the regional level; to evaluate the effectiveness of innovation activities for created, acquired and
transmitted new technologies in the pharmaceutical sector of veterinary medicine; to compare the obtained indicators with the previous
periods, to track their dynamics and the tendency of development of medium-term priority directions of innovation activity at the regional
level; to use the results of monitoring in the formation of the list of medium-term priority directions of innovation activity at the regional
level up to 2021 in the form of directing funds for struggling with animal diseases and, thus, creating safe conditions for human
health.

Conclusions. The elaboration of the regulatory framework, namely, the Resolution of the Cabinet of Ministers of Ukraine from October
18, 2017 No. 980 “Some issues of determining the medium-term priority areas of innovation activity at the sectoral level for 2017-2021",
but this document needs to be improved in the areas of identification the priority directions of innovation activity in the pharmaceutical
sector of veterinary medicines.

BnpoBagxeHHs HOBUX TeXHONOriN i hiHaHCOBe 3abe3neyeHHs iIHHOBALIMHOI AiANbLHOCTI (hapMaLleBTUYHOI ranysi
CeKTopa BEeTEePUHAPHOI MEeANLIMHW Ha OCHOBI PO3BUTKY NPIOPUTETHMX HaNpsAMIB perioHiB YkpaiHu

|. B. bBywyesa, H. M. BopuceHko

MeTta po6oTu — 30INCHUTV MOHITOPUHT PiBHSA (DiHAHCYBaHHSA perioHamn YKpaiHu iHHOBALMHOI AiSNbHOCTI Ta TpaHcdhepy TEXHOMNOrin
perioHanbHOro piBHS Ha OCHOBI CEPeHbOCTPOKOBMX NPIOPUTETHUX HANPSMIB iHHOBALIIMHOT AiNbHOCTI 3aranbHOAEPXKaBHOTO PiBHS CTpa-
TeriyHoro npioputety « TeXHOMNOoriYHe OHOBMNEHHS Ta PO3BUTOK arponpoMUCIOBOrO KOMMIIEKCY» Ta peanidawii perioHanbHUX iHHOBaLIMHMX
NpiOpUTETIB 3 MUTaHHSA PO3POONEHHS Ta BNPOBAAKEHHS HOBITHIX 6ioTEXHONOTIN | 3abe3neyeHOCTi BETepuHapii nikapCbkuMu Npenaparamm
ANS CiNbCbKOrocnoAapCbK1X TBapyH.

Marepianu Ta metoau. Bukopuctanu MeToau: aHaniTuYHWiA, NOPIBHAHHS, rpadoivHui, CTaTUCTUYHWIA, ONMCOBUI, y3aranbHeHHs. MaTepia-
NV JOCNIIXEHHS: HOPMAaTUBHO-3aKOHOAABMI akTH, odiLifiHa iHhopMaLlis obnacHyX AepxaaMiHICTpaLii Woao pesynbraTiB iHHOBaLiNHOT
LiSiNbHOCTI B pamKax cTpaTeriin perioHanbLHoro po3suTky (3a 13 obnactsamu Ykpainu), perioHanbHi nporpamm HayKoOBO-TEXHIYHOTO Ta
iHHOBaLjinHoro po3suTky 3a 2017-2018 pp.
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The introduction of new technologies and financial support for the innovational pharmaceutical industry in the veterinary medicine sector...

Pezynkratin. Pesynkrati MOHITOPUHIY AakoTh MOXIMBICTb OLHWUTW HOPMaTUBHO-MPaBOBE 3abe3neqeHHs LWoao hopMyBaHHS cepeaHbOCTPO-
KOBUX NPIOPUTETHNX HANPSAMIB iHHOBALIINHOI AisinbHOCTI arponpomucnioBoro komnnekcy (AMK) sk gepxasu, Tak i KOKHOTO OKPEMOTO PerioHy
Ta BETepVHApPHOro CekTopa 3ararioM (BpaxoByruu noTpebu ranysi y BETEpUMHapHKX Nikapcbkux 3acobax, BETepUHApHUX Npenaparax,
npemikcax, BakLyHax, CUBOPOTKaX, AiarHOCTUKyMaXx TOLLO); OLiHWNTK (hiHaHCOBe 3abe3neyeHHst MicLEBUMM BrofkeTamMmu cepeHbOCTPOKO-
BUX NPIOPWTETIB IHHOBALLIHOI AiSNbHOCTI 3a6e3ne4eHOCTi BETepUHapHUMK NikapCbkuMm 3acobamm Ha perioHanbHOMY piBHI; OLiHIOBaTK
pe3ynbTaTUBHICTb iIHHOBALINHOT AiSNbHOCTI 3@ CTBOPEHNUMU, NpUAGaHNMU Ta NEPEAAHNMU HOBUMI TEXHOMOTIAMK y (hapmaLeBTUHHOMY
CEeKTOpi BETEpUHAPIi; 3AiNCHIOBATW NOPIBHAHHS OTPUMaHUX NOKa3HWKIB i3 nonepegHiMu nepiogamu, BiACTEXUTU TXHIO AWHAMIKY, TEHOEH-
Llit0 pO3BUTKY CepefHbOCTPOKOBUX MPIOPUTETHWX HANPSIMIB iIHHOBALINHOI AiSNbHOCTI PETIOHANBHOIO PiBHS; BUKOPUCTOBYBATH Pe3ynsTaTy
MOHITOPUHTY Nif Yac hopMyBaHHA AepXaBHUMK agMiHICTpaLisiMu nepeniky cepeaHbOCTPOKOBUX MPIOPUTETHUX HANPSMIB iIHHOBALINHOT
LiSinbHOCTI perioHanbHoro piBHa 4o 2021 p. y dopmarti cnpsiMyBaHHs! KOLLTIB Ha 60poTb0y 3 3aXBOPIOBaHHAMYM TBApUH Ta, TM CamMuM,
CTBOPEHHS 6E3MeYHNX YMOB AJ15 300POB’S NIOANHM.

BucHoBku. OnpauroBaHHS HOPMATMBHO-3aKoHOAABHO! 6a3w, sik-0T noctaHoBM KM Ykpainu Big 18 xoBTHA 2017 p. Ne 980 «[lesiki nuTaHHs
BU3HAYEHHS CEPeaHbLOCTPOKOBMX MPIOPUTETHWX HANPAMIB iIHHOBALLINHOI AiSnbHOCTI ranysesoro piBHs Ha 2017-2021 pokuy nokasano, Lo
Lien foKyMeHT noTpebye BAOOCKOHANEHHS B MUTAHHSIX BU3HAYEHHS NPIOPUTETHUX HANPSIMIB iHHOBALINHOT AisnbHOCTI B hapmaLeBTUHHOMY
CEKTOpi BETEPMHAPHWX Npenaparis.

Kniouogsi cnoBa: iHHOBaUi, PiHaHCYBaHHs, BETepUHAPHI npenapaTtu, NpiopuTETHI HAaNPsSMK, CTpaTeris PO3BUTKY, (hapMaLeBTUYHa ranysb,
perioH.
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BHep.peHMe HOBbIX TEXHONOIUMN K (*)VIH&HCOBOG obecneyeHne UHHOBALMOHHOW [eATENbHOCTH (bapmaueBTqucmVl oTpacnu
CeKTopa BETepMHapHOﬁ MeauUUHbI Ha OCHOBE Pa3BUTUA NPUOPUTETHBIX Hal'lpaBHEHVIVI pervoHoBs praVIHbI

N. B. bywyesa, H. M. BopuceHko

Llenk paboTkl — NPOBECTU MOHUTOPUHT YPOBHS (PUHAHCUPOBAHUS pervoHaMn YkpauHbl MHHOBALMOHHOMN AEATENBHOCTM U TpaHcdepa
TEXHONIOTUI PETNOHANBHOO YPOBHS HA OCHOBE CPEAHECPOYHBIX MPUOPUTETHBLIX HANPaBMNeHUI MHHOBALMOHHOM AesTeNnbHOCTY 0bLLero-
CyApCTBEHHOIO YPOBHS CTPATErMYecKoro npuoputeTa « TEXHONOrnyeckoe 0GHOBMNEHUE 1 PasBUTIE arpoNpPOMbILLIIEHHOMO KOMMIEKCca»
1 peanusaummn peroHasnbHbIX MHHOBALMOHHBIX MPUOPUTETOB MO BOMPOCY pa3paboTki 1 BHEOPEHUs! HOBEMLMX GUOTeXHOMorid U 0be-
CMEYeHHOCTN BETEPUHAPUM NTEKapCTBEHHBIMM NpenapaTami Ansi CeNbCKOX03SANCTBEHHBIX KUBOTHbIX.

Matepuanei n meTofkl. B pabote ncnonb3oBanyt METOAbI: aHANUTUYECKWIA, CPABHEHUS, rpacpuyecknin, CTaTUCTUHECKUIA, ONUCATENbHbIN,
0606weHns. MaTepuansl nccnegoBaHus: HOPMaTUBHO-3aKOHOAATENbHbIE aKThl, ouLmManbHas UHGopMaums 0bnacTHbIX rocagMuHu-
CTpauwii No pesynbTataM UHHOBALMOHHON [ESTENBHOCT B paMKax CTpaTeruin permoHanbHoro passutus (no 13 obnactam YkpauHsi),
pervoHarsbHble MPorpammbl Hay4YHO-TEXHUYECKOTO U MHHOBALWMOHHOMO pa3sutuns 3a 2017-2018 rr.

Pesynbrathl. PesynsTaTl MOHUTOPUHTA 4atoT BO3MOXHOCTb OCYLLECTBSATL OLIEHKY HOPMATUBHO-MPaBOBOroO 06ecneyeHns No opmMi-
POBaHMUIO CPEAHECPOYHBIX MPUOPUTETHBIX HaNPaBMNeHU MHHOBALMOHHOM AEATENbHOCTY arponpoMbilneHHoro koMnnekca (AMK) kak
rocy[apcTea, TaK v Ka4oro OTAENbHOTO PErMoHa U BETEPUHAPHOTO CEKTOPa B LIENOM (Y4nTbIBas NOTPEGHOCTY OTPACIIN B BETEPUHAPHBIX
NeKapCTBEHHbIX CPEACTBAX, BETEPUHAPHBIX Npenapatax, NPeMUKCax, BakLMHaX, CbIBOPOTKaX, AMarHOCTUKYMax W T. M.); OCYLLeCTBNATb
OLIEHKY (PMHAHCOBOTO 06eCneYeHNs MECTHBLIMM BHOKETaMI CPEAHECPOYHBIX NPUOPUTETOB MHHOBALMOHHO AESTENBHOCTY 06ECNIEYEHHOCTH
BETepUHAPHbLIMY NIEKAPCTBEHHBIMU CPEACTBAMU HA PETMOHAMNBHOM YPOBHE; OLEHUBATH Pe3yrbTaTUBHOCTb MHHOBALIMOHHOMN AESATENBHOCTH
Mo Cco3[aHHbLIM, NPUOBPETEHHBIM U NepeaaHHbIM HOBbIM TEXHOMOMMSAM B (DapMaLeBTUYECKOM BETEPUHAPHOM CEKTOPE; OCYLLECTBMATL
CpaBHEHVe NOTy4YeHHbIX NokasaTeneii ¢ NpeablayLLMMY Neproaamm, OTCIIEXMBATL UX AMHAMUKY U TEHAEHLMN pa3BUTUS CPEAHECPOYHBIX
NPUOPUTETHBIX HAMPABMEHUA UHHOBALMOHHON [EATENbHOCTU PErMoHANbHOTO YPOBHS; UCNONb30BaThL PesyrnbTarsl MOHUTOPUHIA Npy
(hOpPMMPOBAHMM TOCYAAPCTBEHHBIMM aAMUHUCTPALMSIMIA NEPEYHS CPEAHECPOUHbIX MPUOPUTETHLIX HaNpaBMeHWi MHHOBALMOHHON Aest-
TENbHOCTY Per1oHanbHoro ypoBHsi kK 2021 I. B hopmarte HanpaeneHusi CpeacTs Ha 6opbOy ¢ 3a60MeBaHNSIMU XUBOTHBIX U, TEM CaMblM,
co3aaHns 6e3onacHbIX YCNoBUit Ans 300POBbs YenoBeka.

BeiBoakl. PaspaboTtka HopmaTnBHO-3akoHodaTensHomn 6asbl, Hanpumep noctaHoBneHus KM Ykpansbl ot 18 okta6ps 2017 . Ne 980
«HekoTopble BONpock! onpeaenexnst CpeaHeCPOYHbIX MPUOPUTETHBLIX HAaNpPaBIEHWA UHHOBALMOHHON AeSTENbHOCTM OTPacieBOro ypoB-
Ha Ha 2017-2021 roapl» nokasano, YTO 3TOT JOKYMEHT HYXOaeTcs B COBEPLUEHCTBOBAHMM B BOMPOCAX onpeaeneHns npuopuTeTHbIX
HanpaseHn UHHOBALIMOHHOW AEATENbHOCTM B (hapMaLIEBTUYECKOM CEKTOPE BETEPMHAPHBIX Npenapartos.

KntoyeBkle crnoBa: WHHOBaLMKM, (hUHAHCUPOBAHWE, BETEPUHAPHbLIE NpenapaTbl, MPUOPUTETHLIE HAMPABMEHWs, CTpaTErUs pasBuUTHS,
chapmaueBTIYeCKasi 0Tpacsb, PEr1oH.
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At the present stage, the state pays much attention to the de-
velopment of advanced new technologies in the agro-indus-
trial sector, given the strategic importance of introducing
innovative, high-quality, competitive domestic veterinary
medicines to preserve the livestock population. In the Reso-
lution of the Cabinet of Ministers of Ukraine from October
18, 2017, No. 980 “Some issues of determining the medi-
um-term priority areas of innovation activity at the sectoral

level for 2017-2021” (further — Resolution), state was em-
phasized the development, production and implementation
of highly effective veterinary drugs using biotechnological
methods [1].

As about 150 nosologies of animals and humans were
common, the above-mentioned Resolution was monitored
on pharmaceuticals (about 50 % of veterinary medicines
are produced at enterprises of the pharmaceutical industry,
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subordinated to the Ministry of Health of Ukraine), and on
innovations in the veterinary sector. In the course of further
analysis, the structure of the Resolution was taken as the basis.

Aim

The purpose of the work was to monitor the level of financing
of innovation activities and regional level technologies trans-
fer by regions of Ukraine on the basis of medium-term priority
directions of innovation activity of the strategic priority on
the national level “Technological renewal and development
of the agro-industrial complex” and to realization of regional
innovation priorities on the development and introduction of
the latest biotechnologies and veterinary security medicines
for farm animals.

Materials and methods

The research was conducted according to the Resolution of
the Cabinet of Ministers of Ukraine from October 18, 2017,
No. 980 “Some issues of determining the medium-term
priority areas of innovation activity at the sectoral level
for 2017-2021” and official information of regional state
administrations on the results of innovation activities within
the framework of regional development strategies, regional
programs of scientific-technical and innovation develop-
ment for 2017-2018 using indicators for: financial support
of medium-term priority directions of innovation activity
at the regional level; creation, acquisition, and transfer of
new technologies in medium-term priority areas of inno-
vative activity at the regional level; innovation activity
at the expense of enterprises own funds on the basis of sta-
tistical survey.

Information was processed from 13 regional state ad-
ministration during the monitoring of the implementation
of medium-term priority areas of innovation activity at
the regional level. The monitoring of the implementation of
regional innovation priorities for 2017 was carried out on
the basis of medium-term priority directions of the national
level, approved by 2018-2021 by the CMU Resolution No
1056 0f 28.12.2016 [3].

Results

One of 7 priority directions of innovation activity for the pe-
riod up to 2021 is defined by Article 4 of the Ukraine Law
“About priority areas of innovation activity in Ukraine”,
2012 [2]: introduction of new technologies and equipment
for high-quality medical care, treatment, pharmaceuticals
(5 priority).

The main problem and one of the key priorities of Ukraine’s
economic growth is ensuring food quality and safety (9 prio-
rity action), namely: bringing national legislation in the field
of veterinary and phytosanitary safety in line with EU direc-
tives and regulations, increasing the safety and quality of
food products in as a result of the introduction of European
standards and enhancement of the institutional capacity of
the relevant executive authorities.

In 2017-2018 almost all financing volumes (99.4 %) were
carried out in four regions of Ukraine: Donetsk (1118877.36
thousand UAH, or 94.0 % — the biggest volume), Zapor-
izhzhia (14053.63 thousand UAH, or 1.2 % — fourth position),
Ivano-Frankivsk (15385.3 thousand UAH, or 1.3 % — third
position) and Chernihiv (33962.20 thousand UAH, or 2.9 % —
second position). The rest of the regions had a small share
(below 1.0 %) of financing, of which the smallest—in Kherson
(188.12 thousand UAH, or 0.02 %) (Fig. 1).

Technological development of the agro-industrial (agricul-
tural) complex in the format of treatment and prevention of
animals implies a constant positive dynamics of innovations,
in particular, the application of fundamentally new technolo-
gies for the maintenance, feeding, treatment, and prevention
of animal diseases, which in turn requires the use of funds.

Thus, it was found that financing of innovation activity
on the basis of this strategic priority amounted to 605618.85
thousand UAH, or 50.9 % of the total funding priorities,
which is on 20.0 % less compared to 2017 (757094.45 thou-
sand UAH or 71.7 %). Despite the decrease in volumes of fi-
nancing in 2018, the direction of the agro-industrial complex,
as in 2017, ranks first among the seven strategic directions.

The list of medium-term priorities for this strategic di-
rection, as compared to 2017, has changed due to the op-
timization of the number of priorities (7 instead of 8) and
the updating of the subject, therefore their comparison is
carried out according to the total amount of funding (Fig. 2).

It was determined that mid-term financing was implemen-
ted in eight (in 2017 in five) regions, among which there were
in Donetsk (as in 2017) almost all volumes (UAH 604217.80
thousand or 99.769 %), the smallest — in Volyn (6,0 thousand
UAH, or 0.001 %), in 2017 — in Kirovohrad (35.00 thousand
UAH or 0.005 %) (Fig. 3, Table ).

By types of innovation activity, as in 2017, the vast majority
of funds were directed at the implementation of innovation
projects, programs (448911.12 thousand UAH, or 74.1 % (in
2017—-79.9 %) in Donetsk and Kherson regions; the remain-
ing 25.9 % — for R & D (1212.93 thousand UAH, or 0.2 %
in six regions (in 2017 — 0.1 % in three), except Donetsk and
Kherson) and for the «Other» (155494,80 thousand UAH,
or 25.7 % (in 2017 — 20.0 %) only in the Donetsk region).

That means the innovation activity of the regional level in
2018 in the field of the agro-industrial complex was carried
out according to the same types and almost the same sharing
of financing amounts as in 2017.

The financing was made from the budget (UAH 509.32
thousand, or 0.1 % in Ivano-Frankivsk, Ternopil and Kherson
regions in almost equal shares) and for own funds of enterpris-
es and organizations (UAH 605109.53 thousand, or 99.9 % )
with the maintenance of the proportions of funding in 2017
(0.04 % and 99.96 % respectively) (Table 2).

Regarding the issue of the development and implementa-
tion of the latest biotechnologies in crop, stockbreeding and
veterinary medicine, in terms of financing, the monitoring
showed as followed in 7able 3.
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ths. UAH
H 0.01 - Volyn region
B 0.1 - Kirovohrad region
Other
310411.9
B 0.2 - Volyn region / B 0.3 - Kirovohrad region
7 B 0.1 - Ternopil region
E 1.1 — Chernihiv region
34614.88
B 0.001 — Volyn region / B 0.06 — Khmelnytskyi region
6 B 0.2 — Zaporizhzhia region
4722265 m 0.03- Kirovoh.rad r.egion
\ W 0.02 - Ternopil region
B 3.9 - Volyn region = 0.1 - Chernihiv region
5
8000.75 . B 2.2 - Ternopil region
¥ 0.001 - Volyn region B 0.04 - Zaporizhzhia region
B 0.03 — Chernivtsi region . .
B 0.1 - Kherson region ® 0.01 — Khmelnytskyi region
4
605618.9 B 0.1 - Kyiv region
B 3.2 - Volyn region m 0.1 - Kirovohrad region
/ B 1.4 — Ivano-Frankivsk regiol W 0.03 — Ternopil region
3 38 B 0.01 - Chernihiv region
13201.04
/ B 0.7 - Volyn region B 0.1 - Kyiv region
2
1559.8 S3.7
B 0.4 — Ivano-Frankivsk regiol B 0.004 — Ternopil region
1 / P B 0.6 — Zaporizhzhia region

54323.31 6.3

0% 20 %

40 %

60 % 80 % 100 %

H Volyn region
B Kherson region

m Kyiv region

M [vano-Frankivsk region
B Chernivtsi region

Hm Odesa region

M Lviv region

B Donetsk region

B Khmelnytskyi region

B Zaporizhzhia region
m Kirovohrad region

m Ternopil region

B Chernihiv region

Fig. 1. Distribution of financing in 2017-2018 among Ukrainian regions of innovation activity on the basis of strategic priorities
(ths. UAH, %) (according to the consolidated Analytical reference document “Implementation of the medium-term priority areas of innovation activity
of the regional level in Ukraine in 2017-2018") [4].

4.4;238% 4.4;31.36 %
4.5;54.16 %
42 004% 4.1,685 %
; 0. —_ |
4.3;0.12 % \/
4.1;22.01 %
4.2;0.03 %
4.7;0.02 %
2017 year 2018 year

Fig. 2. Distribution of financing in 2017-2018 for regional level innovation activity on the basis of medium-term priority directions of the national level
IV strategic priority (%) (according to the consolidated Analytical reference document “Implementation of the medium-term priority areas of innovation
activity of the regional level in Ukraine in 2017-2018”) [4].
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Ivano-Frankivsk region; 0.02 % Kherson region; 0.025 % Ivano-Frankivsk region; 0,025 % . Kherson region; 0.03 %
Kirovohrad region; 0.056 % Kyiv region; 0.084 %
Kyiv region; 0.005 % . ) i y 9 °
Chernihiv region; 0.01 % Ternopil region; 0.028 %
Volyn region; 0.001 %

Kirovohrad region; 0.005 %

2017 year 2018 year

Fig. 3. Distribution of financing in 2017—2018 for regional level innovation activity on the basis of medium-term priority directions of the national level
|V strategic priority (%) (according to the consolidated Analytical reference document “Implementation of the medium-term priority areas of innovation
activity of the regional level in Ukraine in 2017-2018") [4].

Table 1. Financing by Ukrainian regions of innovation activity and technology transfer of the regional level on the basis of medium-term
priority directions of innovation activity of the national level of the strategic priority “Technological renewal and development of the agro-
industrial complex” in the directions of innovation activity in 2018 [4]

Incl. in the context of medium-term priority

Total funding, thousand UAH areas innovation activity of the national level

Incl. by types Priority area 4.3
Specific Total specific
weight, % at the expense weight, % at the expense
of budget funds of budget funds
Total, incl. 6.00 0.001 - - - -
Volyn region
Conducting R & D 6.00 0.001 - - - -
Total, incl. 604217.80 99.8 - - - -
Implementation
Donetsk region of innovative projects, 448723.00 741 - - - -
programs
Other 155494.80 25.7 - - - -
Ve ek Total, incl. 151.20 0.02 151.20 151.20 21.7 151.20
[CIoD Conducting R & D 151.20 0.02 151.20 151.20 217 151.20
Total, incl. 338.43 0.05 - - - -
Kirovohrad region
Conducting R&D 338.43 0.05 - - - -
Total, incl. 507.30 0.1 - 507.30 72.6 -
Kyiv region
Conducting R &D 507.30 01 - 507.30 726 -
Total, incl. 170.00 0.03 - - - -
Ternopil region
Conducting R & D 170.00 0.03 - - - -
Total, incl. 188.12 0.03 188.12 - - -
Kherson region Implementation
of innovative projects, 188.12 0.03 188.12 - - -
programs
Total, incl. 40.00 0.01 - 40.00 5.7 -
Chernihiv region
Conducting R&D 40.00 0.01 - 40.00 5.7 -

605618.85

—: no data
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Table 2. Funding innovation and technology transfer at the regional level on the basis of medium-term priorities of the strategic priority
direction “Technological renewal and development of the agro-industrial complex” by regions in 2018 [4]

Total funding, thousand UAH

Volyn region Donetsk region

Medium-term priority directions
of innovation activit atthe _
Y expense of
at the expense %
of budget funds |

budget funds at the expense
of budget funds

4.3. Development and introduction
of newest biotechnologies in plant
growing, stockbreeding and veter-
inary.

698.50 151.20 216 |- - _ -

4.6. Development and introduction
of technologies for animals’ dis-
eases diagnostic and means for
their protection.

605618.85

-1 no data

Table 2 (continued)

Ivano-Frankivsk regi Kirovohrad region
Medium-term priority directions
at the expense % at the expense % at the expense
of budget funds | * of budget funds | ” of budget funds

4.3. Development and introduction
of newest biotechnologies in plant
growing, stockbreeding and veter-
inary.

4.6. Development and introduction
of technologies for animals’ dis-
eases diagnostic and means for
their protection.

151.20 151.20 100.0 [507.30 |- - -

-: no data

Table 2 (continued)

Ternopil region Kherson region Chenihiv region
Medium-term priority directions
of innovation activity incl.:

at the expense % at the expense % at the expense 9
of budget funds | * of budget funds | * of budget funds | *

- 40.00

4.3. Development and introduction
of newest biotechnologies in plant
growing, stockbreeding and veter-
inary.

4.6. Development and introduction
of technologies for animals’ dis-
eases diagnostic and means for |~
their protection.

100.0 | 40.00

-2 no data
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Table 3. Creation and using of new technologies based on the strategic priority line «Technological renewal and development of the agro-

industrial complex» by regions in 2018 [4]

Donetsk region

Medium-term priority directions
of innovation activity

Number of created new technologies, units.
Number of new technologies acquired, units.
Number of new technologies transferred, units.

4.3. Development and introduction of newest biotechnolo-
gies in plant growing, stockbreeding and veterinary.

The volume of revenues from the transfer of new

technologies, ths UAH.

The volume of revenues from the transfer of new

technologies, ths UAH.
The volume of revenues from the transfer of new

technologies, ths UAH.
The volume of revenues from the transfer of new

Number of created new technologies, units
Number of new technologies acquired, units.
Number of new technologies transferred, units.
Number of created new technologies, units
Number of new technologies acquired, units.
Number of new technologies transferred, units.
Number of created new technologies, units
Number of new technologies acquired, units.
Number of new technologies transferred, units.
technologies, ths UAH.

4.6. Development and introduction of technologies for an-
imals’ diseases diagnostic and means for their protection.

-1 no data

Conclusions

Financing of the veterinary pharmaceuticals sector in different
regions of Ukraine ranges from 0.7 % to 3.5 % of the total
industry-financed funds.

The results of the conducted monitoring give an oppor-
tunity:

1) to assess the legal and regulatory framework for the for-
mation of medium-term priority areas of innovation activity of
the agro-industrial complex as a state and each individual re-
gion and the veterinary sector as a whole (taking into account
the needs of the industry in veterinary medicines, veterinary
supplies, premixes, vaccines, derivatives, diagnostics, etc.);

2) to evaluate the financial support of medium-term
priorities of the innovative activities by local budgets with
the provision of veterinary medicines at the regional level;

3) to evaluate the effectiveness of innovation activities for
created and acquired new technologies in the pharmaceutical
sector of veterinary medicine;

4) to compare the obtained indicators with the previous
periods, to track their dynamics and the tendency of develop-
ment of medium-term priority directions of innovation activ-
ity at the regional level,

5) to use the results of monitoring in the formation of the list
of medium-term priority directions of innovation activity at
the regional level up to 2021 in the form of directing funds
for struggling with animal diseases and, thus, creating safe
conditions for human health.
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OpwriHanbHi gocnimxeHHs @ Original research

JocnigkeHHA BITYN3HAHOIO PUHKY 3aC00iB Ha OCHOBI MiHOKCUAUNY
Ta NOro NoxigHuXx, Wo BUKOPMCTOBYHOTLCA NpK anonewii

Yamani Kapim®©P, H. O. TkayeHko*E, B. B. Maauwes”, C. €. Pukkosa®

3anopisbkuii AepaBHWA MEANYHUI YHIBEPCUTET, YKpaiHa

A — KoHLenNUis Ta an3aiiH gocnimkeHHst; B — 36ip gannx; C — aHani3 Ta iHTepnpeTauist aaHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepmKEHHS CTaTTi

MUTaHHA PO3POBNIEHHS HOBMX BITYM3HSIHWX NiKiB NPOTW anonewji 3an1aeTbes akTyanbHUM. oMy 3aBxau nepenye MapKeTUHIoBUIA
aHani3 BignoBigHOro cerMeHTa hapMaLeBTUYHOro puHKY. CboroaHi thapMaLeBTUYHUIA PUHOK AUHAMIYHO OHOBRIOETLCS, L0 3yMOBIIHOE
HeobXigHICTb JOCNIIKEHHS MO0 cTaHy Ta hopMyBaHHs iHpopmaLiiHOT 6a3n LWOAo AUHaMIKM aCOPTUMEHTY, LiH | 4OCTyNHOCTI 3acobiB
Yy NEBHi NEPIOAW MO0 PO3BUTKY.

MeTa po6oTtu — hopMyBaHHs iHpopMaLiiHOro MacuBy Npo Mikapcbki Ta KOCMETUYHI 3acoby NPoTK anoneLi, Lo BKMoYakTb MiHOKCMANN
i MOro noxigHi, Ta 0BrpyHTYBaHHA Ha NiACTaBi MAPKETUHIOBOrO aHani3y AOLNbHOCTI CTBOPEHHS HOBOMO hapMaLeBTUYHOrO npenapary
Ha OCHOBI CybCTaHLi amiHekcuny.

Marepianu ta metoau. Ak iHpopmaLinHi MaTepiany BukopuctoBysanu [lepxasHuii peecTp nikapcbkux 3acobiB Ykpainu, AOBIAHMK nikap-
Cbkux 3acobiB KomneHaiym oHnaiiH, iHTepHeT-pecypcu 3 MoLuyKy nikiB B antekax Ykpaiim GeoApteka Ta Tabletki.ua, iHTepHeT-pecypcu
MepexeBux anTek «AnTeka H13bkux LiHy, «Mepa-cepsicy, ryptosi nponoauuii 113 4ns antek 3rigHO 3 NpOrpamMmHUM KOMNEeKCoM «AnTekay.
Y poboTi 3acTOCOBaHi MapKETUHIOBWIA METOZ, METOAW MOHITOPUHTY, NTOTYHOTO y3aranbHEHHS!, IpynyBaHHS, rpadiuHUN.

PesynkraTy. 3QiCHNNM KOMNMEKCHE MapKETUHIOBE OL|iHIOBaHHS YKPAiHCLKOro hapMaLeBTU4HOTO PUHKY 3acobiB Ha NiaCTasi MOXigHUX Mi-
HOKCMIWMIY, L0 3aCTOCOBYIOTh Y Tepanii anoneLyji, ika BpaxoByBasa reTeporeHHy CTpyKTypy: iBa HanpsiMu — Nikapcbki Ta KOCMETUYHI 3acobu.

BucHoBku. Ha nigctasi MapkeTUHIoBOro aHaniay apmMaLeBTUYHOTO pUHKY ccopMyBanit iHpopMaLinHuin Macue apceHary 3acobis ans
nikapiB-TPUXOIOTIB | NPOBI30PIB anTek 3a ABOMa HaMPsIMamu: CErMEHT «Jlikapchbki 3acobuy Hanidye 4 npenapatu nigrpyny D11AX —iHwi nepmaro-
oriYHi MpenapaTu; CerMeHT «nikyBarnbHa KOCMETHKa» — 29 KOCMETUHHMX 3ac06iB (MepeBaxace nikyBarnsHa KOCMETVKa Ha OCHOBI MiHOKeuauy — 17
nponosuuiin). 3a OpMOt0 BUFOTOBIEHHS B aNTEYHOMY CErMEHTI hapMaLIeBTUHHOTO PUHKY NepeBaxatoTb piaki (hopMM — PO34MHI, HAsIBHI LLIAMMYHI
11 Banb3amu. Yci 3acobu 3a KpuTepieM «NopsiAoK BigmycKy 3 anTekuy HanexaTb 40 6e3peLienTypHuX. [ing cermeHTa puHKky, Lo aHanisyBanm,
XapaKkTepHui AedilnT KOMBIHOBaHWX Npenapartis Ha OCHOBI aMiHEKCUITY N HEBENWIKA KinMbKiCTb MPOMO3NLIiA Bif, BITYM3HSHUX BUPOGHUKIB.

WUccnepoBaHune oTe4eCTBEHHOTO PblHKa cCpeacTB Ha OCHOBE MMHOKCUAUNA U ero NnPpou3BoAHbIX,
KOTOpble UCnonb3yrTCcs B ne4eHnn anonelum

XKamanu Kapum, H. A. TkaueHko, B. B. Mmagpiwes, C. E. PbixkoBa

Bonpoc pa3spaboTkn HOBbIX OTEYECTBEHHbIX NIEKapCTB OT anonewLuy ocTaeTcs akTyanbHbIM. EMy Bcerga npeallectsyeT MapKeTUHro-
Bbll @aHaNMM3 yKkas3aHHOro cermeHTa hapMaLeBTUYECKOro pbiHka. CerogHs apmaLleBTUHeCKUn PbIHOK AMHAMWYHO OGHOBMSIETCS, YTO
obycnoenmeaeT Heo6XOAMMOCTb UCCMefOBaHWS ero COCTOSHUS W (DOPMUPOBaHMS MHGOPMALMOHHON Ba3bl OTHOCUTENBHO AMHAMMKM
aCCOPTUMEHTA, LieH 1 JOCTYNHOCTW CPEACTB B ONpefeneHHbIe Nepuoabl ero passuTus.

Llenk pa6oThi — popMUpoBaHiie MHGOPMALIMOHHOMO MAcCMBa O NIEKAPCTBEHHBIX 1 KOCMETMYECKNX CPeACTBaX MPOTUB arnoneLym, KoTopble
BKJTO4AOT MUHOKCUAWM W ero Mpou3BOAHbIE, M 0BOCHOBaHUE HA OCHOBAHWUM MapKETUHIOBOTO aHanuaa Lenecoobpas3HocTh Co3aaHust
HOBOrO (hapMaLeBTMYECKOro Npenaparta Ha OCHOBe Cy6CTaHLMM aMUHeKcuna.

Matepuanei n metozkl. B kayecTBe MHOPMaLIMOHHBLIX MaTeprarnoB MCNonb30Bany [ocyaapCTBEHHbIN peecTp NekapCTBEHHbIX CPEACTB
YkpauHbl, CNpaBOYHUK NEKAPCTBEHHBLIX cpeacTB KoMneHaMym OHMaiH, UHTEPHET-PECYPCHl NO MOUCKY NeKkapcTB B antekax YKpauHbl
GeoApteka v Tabletki.ua, nHTepHeT-pecypchbl ceTeBbIx anTek «AnTeka HU3KKUX LieH» 1 «Meg-cepsucy. B pabote nprmeHeHbl MapKeTuH-
rOBbIV METOZ, METOAbI MOHUTOPUHTA, MOrMYecKoro 0600LLEeHNs, rPYNMPOBKA 1 rpadpuyecknii MeToa NcCnenoBaHms.

Pezynirathl. OcyllecTBneHa KOMMEKCHash MapKETUHIOBas OLEHKa YKpauHCKoro hapmMaLeBTUYeCcKoro pbiHKa CPeACcTB Ha OCHOBE
NPOV3BOAHbBIX MUHOKCUAMNA, UCMONb3yeMbIX B TEpPanuu anoneLmm, Kotopas yunTblBana reTeporeHHyto CTpYKTYpy: ABa HanpaBneHus —
NeKapCcTBEHHbIE M KOCMETNYECKUE CPeacTBa.
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BbiBoabl. Ha ocHoBe MapKkeTWHroBoro aHanuaa ghapMaLeBTMHECKOro pbiHka CHOpMUMPOBaH COBPEMEHHbIA apceHan CpeacTs Ans
BPaYeli-TPMXOIOroB 1 NPOBK3OPOB anTek Mo ABYM HanpaBneHnsM: CETMEHT «NeKapCTBEHHbIE CPEACTBA» HacuMTbIBAET 4 npenapara
nogrpynnbl D11AX «[pyrvie fepmaTtonormyeckue npenaparbly; CErMeHT «evebHas kocMeTunka» — 29 KOCMETUYECKUX CPEACTB (Npeob-
napaet neyebHas KOCMeTVKa Ha OCHOBe MUHoKcuauna — 17 npegnoxexuit). Mo opme N3roToBNeHWs B anTekax npeobnafatoT Kuakue
dopmbl, ecTb Wwamnyuu u 6anb3amel. Bce cpeacTsa no KpUTepmio «MopsAOK OTMyCKa U3 anTekn» OTHOCATCS K Be3penenTypHbiM. [ns
aHanM3MpyeMoro CErMeHTa pbiHka XxapakTepeH AeduunT KOMOMHUPOBAHHBIX NPenapaToB Ha OCHOBE aMuHekcuaa v HeborbLuoe Konu-
YECTBO NPEeAJIoKEHNI OT OTEHYECTBEHHbIX MPON3BOAMUTENENA.

Knio4yeBble crnosa: anoneuus, aM1HEKCUI, MUHOKCUAMNI, MAPKETVHIOBbIE MCCNEeaoBaHuSI.
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Research of domestic market medicinal agents based on Minoxidil and it’s derivatives that are used
in treatments for Alopecia

Gamali Karim, N. O. Tkachenko, V. V. Hladyshey, S. Ye. Ryzhkova

The problem of development of the new domestic medicines for alopecia has been remained topical for some years. Marketing analysis
of the mentioned segment always should be carried out at first. Today the pharmaceutical market is updating dynamically. This fact is
causing the necessity of its investigation and formation of informational base concerning assortment dynamics, prices and accessibility
of the pharmaceutical product at certain periods of its development.

The aim of this work is the formation of informational base of medicines and cosmetics for alopecia including minoxidil and its derivatives
and substantiation based on marketing analysis of the feasibility of the creation new pharmaceutical product based on aminexil.

Materials and methods. The State Register of Medicines of Ukraine; the directory of medicines “Compendium online”; online resources
for medicines search in Ukrainian pharmacies “GeoApteka” and “Tabletki.ua”; online resources of network pharmacies “Apteka nizkikh
tsen” and “Med-service” were used as informational materials. The marketing method, methods of monitoring, logical generalization,
grouping and graphical method were employed during the investigation.

Results. Complex marketing estimation of the Ukrainian pharmaceutical market of the medicines with minoxidil derivatives for alopecia
including heterogeneous structure: medicines and cosmetics, was carried out.

Conclusion. On the basis on the marketing analysis of the pharmaceutical market the modern arsenal of the medicines for the trichologists
and pharmacists was compounded in two areas: segment “Medicines” included 4 medications of D11AX group “Other dermatological
drugs”; segment “Cosmetics” included 29 products (mostly cosmetics with minoxidil — 17 positions).As to form of manufacturing, liquid
forms prevail in pharmacies, and there are shampoos and balsams. All medicines by the criterion “Procedure of dispensing in pharmacies”
are OTC-products. The deficiency of aminexil based combined medicines and a small number of proposals from domestic producers
are characteristic by the market analysis.

Key words: alopecia, aminexil, minoxidil, marketing.

Current issues in pharmacy and medicine: science and practice 2019; 12 (3), 322-328

AJtonertis — aToyorivHe BUIMA/IIHHS BOIOCCSL, 1[0 MOXKeE Oy TH
CIIPUYMHEHE T'eHEeTUYHOIO JAETePMIHOBAHICTIO, BIUIMBOM Ha
BOJIOCSTHUH (PONIKYII TOKCHYHHUX PEYOBHUH, JIIKiB, CTPECY,
THQEKIIMHIMI 3aXBOPIOBAaHHSIMHU, TOPMOHAIEHUMH TTOPY-
HICHHSAMH, IMYHOIC (DI THAM CTAHOM, OITIKAMU, 3alalbHIMH
Ta aBTOIMYHHHMH IpOIecaMH TOm[o. PO3pi3HAIOTE BHIN
aJorietii: Bpo/pkeHy Ta HaOyTy (aHApOTeHHa (aHAPOTCHETHY-
Ha), TEJIOTEHOBA (CHMITOMaTHYHa), aHareHOBa (XiMioTepa-
MIeBTHYHA, TOKCUYHA), THI3/10Ba (OCEpeIKoBa), TpaBMaTHYHa
(py6uesa) Tomo) [1-3].

Haii0inbmr eexTBHA TEparTis aloMerii moiirae B KOMII-
JIEKCHOMY 3aCTOCYBaHHI CHCTEMHOTO Ta MICIIEBOTO JIIKY-
BaHHs, 30KpeMa (izioreparii Ta HETpaIULIHHUX METOIIB
(axymyHKTypa, eNeKTpomyHKTypa Tomo). HomeHknarypa
Jikapchkux 3aco0iB (JI3), mikyBansHOi Kocmetuku (JIK) i
xocMeTnaHuX 3aco0iB (K3) mpm amorrerii pisHOMaHITHA.
Cepen HUX 3HAYHUI BIJICOTOK CTAHOBIIATH Hecrermdiuni
3aco0u 0a30BOi Teparii: 3aCMOKIAINBI, MPOTU3AIAIbHI,
KOMITJICKCH MIKPOEJIEMEHTIB 1 BiTaMiHiB, TIpeapaTy 3aji3a
Ta IUHKY, EHTEPOCOPOCHTH, IMyHOMOIYIIATOPH, HOOTPOIIH,
iMyHOCyTIpecopH, Oi0TeHHi CTUMYISATOPH TOII0. OCHOBHIME
rpyIamH AiF04UX PEUOBHH Y CKJIai 3ac001B JUIsl HAIKIPHOTO

3aCTOCYBaHHS € CTUMYJISATOPU POCTY, MICIIEBOIOAPA3HIO-
BaJIbHI, KaliJspONPOTEKTOPHI, CYIUHOPO3IINPIOBAIbHI,
AHTHCENITUYHI, perapaTHBHI pEYOBUHH TOIIIO [4,5].

Ale morerep He CTBOPEHO e(heKTHBHOTO yHiBEpCaIbHO-
ro abo paJuKaJbHOIO 3aco0y BiJ BUIAIIHHS BOJOCCS Ta
BIJIHOBJICHHSI HOTO POCTY Ha TOJIOBI, TOMY NHUTaHHS ILOJI0
PO3pOOIEHHS HOBUX BITYM3HSHUX JIKIB ITPOTH aJIOMETii 3a-
JTMIIAETHCS AKTyanbHIM [6,7]. oMy 3aBik/u niepeye Mapke-
TUHTOBHH aHAJTI3 BIIMIOBITHOTO CerMeHTa (DapMaIleBTHYHOTO
punky (PP) [5,8,9]. Croronni P mrHaMivHO pO3BHBAETHCS
Ta OHOBJTIOETHCS, II0 3yMOBIIOE HEOOXiHICTD JJOCITIPKCHHS
Horo crany ta (opmyBaHHs iH(poOpMaIiitHOT 0a3u 110110
JIMHAMIKH aCOPTUMEHTY, IIiH 1 JOCTYITHOCTI 3aCO0IB y EBHI
TIepioIn HOTO €BOJIFOIII.

MeTa po6oTu

®opmyBanus iHpopmauiitnoro macusy npo JI3, JIK i K3
TIPOTH AJIOTIEIIi{, TI[0 BKITFOYAOTH MiHOKCHIFIT 1 HOTO MTOXiIHI,
Ta OOTPYHTYBaHHS Ha ITiZICTaBi MAPKETHHTOBOTO aHAMI3Y J10-
LTLHOCTI CTBOPEHHS HOBOTO (hapMalieBTHYHOTO MTperapary
Ha OCHOBI CyOCTaHIiT aMiHEeKCHITY.
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Martepianu i MeToau pocnimkeHHs

Sk inpopMariiiHi MaTepianu BUKOpHCTOBYBaIH [lepykaBHUN
peecTp NMiKapchKUX 3ac00iB YKpaiHH, TOBITHHUK JTiKapCHKUX
3aco0iB Komreniiym oHaiiH, iIHTEpHET-PECYpPCH 3 TIOIIYKY
nikiB B antekax Ykpainu GeoApteka ta Tabletki.ua, iHTep-
HET-PECYypCH MEPEeXKEBUX alTeK «ANTEKa HU3BKUX I[IHY,
«Men-cepBicy, TypToBi mpornosutii JI3 s antek 3rimHO 3
MIPOTrPaMHHUM KOMILIEKCOM «ATTeKay. Y poOOTi 3aCTOCOBaHI
MapKeTHHTOBUI METOJ], METOJM MOHITOPUHTIY, JIOTIYHOTO
y3araJsHEHHS, TPYIyBaHHA Ta rpadiunuid. JlaHi, mo oxep-
JKaJIM, CHCTEMaTH30BaHi Ta HAOYHO HaBE/IEHI B Jiarpamax i3
TIOSICHEHHSIMH Ta BUCHOBKAaMH.

PesynkTaTti Ta ix 06roBopeHHs

AMIHEKCHII — TIOXi/THA TIOTY>KHOTO CTUMYJSATOpPA POCTY
BOJIOCCSI MIHOKCHHITY. MIHOKCHIWIT — IepUQEepPUIHUET Ba30-
JIISITaTOp, akTUBaTOp KamieBux kaHamiB (AKK). Kpim Toro,
cepel OX1THUX MIHOKCHIMITY T0OpE BiIOMI i 1HIII TTOXIIHI:
MHATUAWT, HaHOKCU T, MiHOKeuauH. [ pyma AKK, mo sikoi
HAJICKUTh MIHOKCH/IHJI, 33 CTPYKTYPOIO SIBJISIE COOOK0 a30TH-
CTi CIIOJTYKH HIPUMIIMHOBOTO PSIY 3 PI3HUMHU paJIiKaIaMu
[10,11]. Omrax K3 Ha 0CHOBI TOX1THIX MIHOKCHAMITY (OKPIM
aAMIHOKCHITY) B alITEYHOMY CErMEHTI YKpaiHH IIpeCTaBlIeH]
HE3HAYHOIO KUTBKICTIO: MIAMITYHb [UTS 30UTBIIEHHS TYCTO-
T Bostocest Vichy Dercos Neogenic (5 % cTeMokcuanH),
Alerana (2 % miHanuanm).

J11s1 MOCSATHEHHS METH Ta 3IFCHEHHSI CHCTEMHOT'O aHaJTi3y
@P 3ac00iB 1IbOTO CETMEHTA BUKOHAIN KOMILUICKCHE MapKe-
THUHTOBe olliHIoBaHHs ®P, 1m0 BpaxoBYBalo reTeporeHHy
crpykrypy (Harmpsvu): JI3 1 K3. 3a yHidikoBaHO Kitacudika-
niitaoro cuctemoro ATC (Anatomical Therapeutic Chemical)
copmyBay iHpOpMaLIHUN MacuB i3 4 JIiKapChKUX Ipe-
mapariB (cermeHT «JI3») 1 29 xocmeTmaHuX (cermenT «K3»)
(mabn. 1, maébn. 2).

3rimHo 3 [lepskaBHUM PeeCTpOM JIKapChKHX 3ac00iB YKpai-
uu [12], cranom Ha 01.01.2019 p. B Ykpaini 3apeecTpoBaHo 4
TIperapary Ha OCHOBI MiHOKCHAMITY JUTsl JIIKYBaHHS aJIoTIellii,
1110 HaJIeXKaTh 0 Tpynu D — 1epMaTosoriuti 3aco0u, miarpy-
i D11AX — iHmIi gepmarosiorivHi npenapary.

Busuaroun cerment OP «J13) 3a kpuTepieM «ImopsiIoK Bij-
ITYCKY 3 alTeKn», BU3HAYMIIM: BCI TIPETIapaTy Bi Ty CKalOThCs
0e3 periernita (3riTHO 3 aHOTAISIMHU Ta HakazoM MO3 Vkpa-

Tabnuus 1. AcoptmeHTHa cTpykTypa ®P 3acobis npoTu anonedii Ha
Minokengun)

OCHOBI MiIHOKCUAMUIY Ta Moro noxiaHux, cermeHT «J13» (D11AX01 —

fau Bixg 02.04.2018 p. Ne 599), ane nepen 3acTOCYyBaHHSIM
000B’SI3KOBO MOTPEOYIOTh KOHCYJIBTALIIT 3 JTikapeM. 3a rokas-
HHMKOM «OpPHT1HAJIbHUI/TeHEPHK» BCTAHOBUIIH BIITIOBITHICTB:
2/2 a6o 50 % / 50 %.

Crpykrypy cermenta «K3» chopmMoBaHO MOHO- 1 KOMOI-
HOBaHMMH 3aco00aMu Ha OCHOBI MiHOKcuamty (58,6 %), Kom-
OiHaIi€l0 aMiHEKCIITY 3 PI3HUMH TocwoBadamu (27,6 %)
Ta MOHO3ac00aMy Ha OCHOBI CTEMOKCHIWHY, ITiHAIAIVITY
(0 6,9 %).

Amnani3 ckiramy 3aco0iB IMoKa3as, IO TperapaTi CeTMEHTa
«JI3» € 100 % onHokomMmoHeHTHUMU. JIjist cermenTa «K3»
XapaKTepHe MepeBaykaHHs KOMOIHAIIii OCHOBHOI /TIIF0Y01 pedo-
BUHU 3 EKCTPAKTaMH Pi3HUX POCITHH, BITAMIHHIX KOMIUICKCIB
tommo: 55,2 % — KoMOiHOBaHA KOCMETHKA (TIEPEBaKHO Ha
OCHOBI MIHOKCHITILTY ), 44,8 % — KOCMETHKa Ha OCHOBI ONTHI€T
JIFOYOT PEUOBHHH, ITI0 TIepeBaKHO NpezicTarieHa JIK Ha ocHOBI
MIHOKCHIVUTY Ta HOTO TIOX1THIX CTEMOKCHIVHY, TTHAIAINITY.

Amnaitizyroun GapMprHOK 3a GopmMaMu BHUITYCKY, BCTa-
HOBWJIY, 10 OJJHOMAHITHICTh — HAsIBHICTh TUTBKH PO3UUHY
JUTSL 30BHIITHBOTO 3aCTOCYBaHHS Y (PJIAKOHI — MPUTaMaHHA
cerMeHTy «JI3», a cermeHT «K3» JOMOBHIOETHCS PO3UMHAMHU
B aMITyJIax, MIaMITyHsIMHU, KpeM-0ajib3aMaMu Ta Oajib3aMaMu
B Ty0ax, IyJpOIO JUIsl BOJIOCCS.

[lig yac MapKETHHTOBUX JOCIIKCHb MPOAHAI3yBaln
(ipMoBy cTpykTypy BiTum3HsiHOro MP 3ac00iB Ha OCHOBI

[ BiTYMN3HSAHI
BUPOGHMKM

[l 3aKOpAOOHHiI
BUPOBHMKM

Puc. 1. fliarpama po3noginy 3acobis Ha OCHOBi MiHOKCMAMMY Ta 10ro
MOXiAHWX Ha yKpaiHcbkomy PP 3a micLem BUpobHMLTBA.

AKTUBHI

L Bupo6Huk: Po3unH HawwkipHuii, 2 % no | Ne P UA/14771/01/02
Minoxidil | MIHOKCURWINIHTENI | roian dapmaceyTika 60 M y dakoki Ne 1 TepiH aii: 14.12.2015 — 14.12.2020
Kantabpia C.A. (Icnanis)
3afaBHUK: i
L ) Po3umH HawwkipHui, 5 % no | Ne P UA/14771/01/01
MinoXidISIHCKCURVITINIEINES 3AT «lHeni 60 M y chriakoki Ne 1 TepMiH i 14.12.2015 — 4.12.2020
'eHepuke Hopay (Jlutea)
L Cnpeit HawwKipHuit, p-H 2 % | Ne P UA/1840/01/01
®
Minoxidl | MINOYABOCHANEK® | wanex 4. 10 60 Mn y cpraKor Tepuie - 03.03.2015 - 03.03.2020
(BocHisi i lepuerosuHa) it T 9
s pen HallKipHui, p-H 5 % | Ne PT1 UA/1840/01/02
st | e EOCRAE 10 60 M7y chaKoHi Tepin gii: 03.03.2015 — 03.03.2020
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MOXIJTHAX MIHOKCUAWITY. 37e01IbIIOro 00uaBa CErMEHTH
MIpeJICTaBICH] IHO3eMHUMH ()ipMaMH-BUPOOHUKAMH — IXHS
yacTka craHoBuTh 100 % y cermenti «JI3» 1 75,9 % y cer-
meHTi «K3» (puc. 1).

Cepen iHO3eMHUX KpaiH-TTOCTaYaIbHUKIB IIPOBIIHI TTO-
3unii Hanexxars Mpanuii, sika npeacraBieHa 3 KOMITaHis-
mu-BupobHukamu K3: «L’Orealy», «Vishy» 1 «Kerastase».
Hpyry nozuitiro nocimu CIIA 3 kommnanismu «Kirklandy»
i «Johnson&Johnsony». Kpim Toro, B anTe4HoMy CerMeHTi

BiTun3HsiHOrO PP mpescrasieHi 3acodu mpotu anoneuii 3
Bocwii ta ['epueroBunu, benbrii, [3paimto, Icnanii ta ®PH —
M0 OJJHOMY BHPOOHHKY. AJie 3a KUTBKICTIO TIPECTaBICHOT
nponykiii Ha P KoKHOFO 3 KOMITaHii € pi3HUIA (puc. 2).

Cepen BITYM3HSHNX BHPOOHHKIB 3aCO0IB Ha OCHOBI Mi-
HOKCH/IMITY B anTeKax Ipe/ICTaBlIeHa MPOIYKIIisl KOMIaHiH
TOB «Minokc Texnonemxu Tpeiiaqunr» (4 3acodm) i «Enik-
cip» (3 3aco6wm) 3 M. J{Hinpo. BigzHauumo, 1110 BCs IIPOILYKITIS
HAJISKUTH 10 cermeHTa «K3»

Tabnuusa 2. AcoptmeHTHa cTpykTypa ®P 3acobiB npoTu anonewii Ha OCHOBI MIHOKCUAUIY Ta MOro MOXIAHWX, cerMeHT «JTK»

. Cepisi abo .

Ha ocHoBi MiHokcuauny (Minoxidil)
o . . ®apmauis H.B./ C.A Po341H Ans 30BHILLHBOrO 3aCTOCYBaHHS
®
R VRG] (Benbris) 5 % y conakoHi no 60 mn Ne 3
) : TNocblioH Po3unH NS 30BHILIHBEOTO 3aCTOCYBaHHS
0,
WOMEN'S Rogaine 2% NS XIHOK Johnson&Johnson 2 % y conakoHi no 60 mn + gosatop
MEN'S Rogaine 5 % JlocbiioH (CLA) Po3unH Ans 30BHILIHBOTO 3aCTOCYBaHHS
9 ° ANS 4YOnoBikiB 5 % y conakoHi no 60 mn + fosaTop
Minokeupun Kirkland Signa- . ) PO341H 41151 30BHILLIHBLOIO 3aCTOCYBaHHS
Minoxidil ture 5 % [na vonosikis Kirkland (CLLA) 5 % y chriakoHi o 60 mrt
. . . Po3umH ansi 30BHILLIHBOTO 3aCTOCYBaHHS
0,
MiHokeupun Equate 2 % [ns xiHok Equate (I3painb) 5 % y chnaKoHi 1o 60 M
MinoX 2 [Ins xiHOK Po3umnH 2 % y cpnakoHi Ne 1 no 50 mn
TOB «MiHokc
MinoX 5 [ns yonosikiB TeXH(;(neI;mE Po3unH 5 % y donakoHi Ne 1 no 50 mn
MinoX 10 [ins Yonogikis (Thﬁ’eﬁﬂ:ﬁgg Vipaiii) PosunH 10 % y chnakoi Ne 1 no 50 mn
MinoX Hair Magic yHiBepcanbHa lMyppa-kamydnspk no 25 r
MivoMac 2 Po34uH HawwkipHuii 2 % y donakoHi
60 M1, 3 po3nuoBadem
Minoxidil + ) Po3umH HawkipHuii 5 % y donakoHi
asenaitosa kucnota, Gioru, | MiHOMake 5 60 M1, 3 po3nuioBayem
KO(heiH, PETMHO, EKCTPaKT
KponBu MinoMake 10 TpwxonoriyHi Artefactum GMBH, Po3unH HawwkipHuii 10 % y donakoHi
Ta KOpiHb nomnyxa npodeciitHi 3acobu | ®PH 60 mn, 3 po3nunioBavem
) Po3umH HawwkipHuin 15 % y conakoHi
AREAEE (9 60 mn, 3 po3nunioBayem
Minoxidil + 6ioTH, kocpeiH + | MiHoMakc LwamnyHb ans )
Ketoconazolum npodinakTnk 06NNCIHHS LWamnyke y driakori no 250 wn
Minoxidil + asenaiHoBa St it e
KCIOTa + eKCTPaKTU IiHro MiHokeun BOJ'?OCCH» pocty LWamnyHb no 150 mn y prakoHi
6ino6o, kopu ay6y, ribickycy
Minoxidil + ekcTpakTy riHro Mi . Ce_pm «fins Eni w 150 .
GinoGa, Kopw ay6a, riBickyca iHoKcun nanT 3miLlHeHHs Ta pocTy | Enikcup i amnyHb no My hraKoHi
’ ’ BOMoccs» (m. [Hinpo, YkpaiHa)
Minoxidil + asenaiHosa Cepist «flnst pocty
KICIIOTa + EKCTPaKTM TiHro . ) g
61063, 3EMEHOTD Yalo, KopH MiHokeun Ta BiHOBIIEHHS Kpem-6anb3am no 75 mn
1 BOMoCCs»
ny6a, ribickyca
Ha ocHoBi amiHekcuny (Aminexil)
Aminexil (Diaminopyrimidine | L'Oreal Professionnel Cepist Aminexil 2 % ®nakoH 6 Mn; 42 donakoHn
oxide ) Aminexil Advanced PO34MH Y KapTOHHIl KOpooLyi
L'Oreal Professionnel
Aminexil (Diaminopyrimidine | L'Oreal Professionnel Cepist Aminexil (dpaHuis) .
oxide) + siTaminv B3, B5, B6 | Aminexil Advanced+ Control Serie ATSY::H:?ﬁGKgmégoi ammyn
+ Omega-6 Omega-6 Expert y kap poou
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MpopoBxeHHs Tabnuui 2

. Cepis abo .
AKTUBHi KOMNOHEHTN ToproBa Ha3Ba - ®ipma-BMPOGHMK ®opma BUnycky
KOCMETHYHa MiHis

Aminexil + Arginine +
komnnekc MupoktoH OnamiH
+ BitTamuH E, PP, B6

Vishy Dercos Aminexil
Clinical 5

Cepis Dercos , ans
XKIHOK

Aminexil + Arginine +
komnnekc MupokToH OnamiH
+ BiTaMuH E

Vichy Dercos Aminexil
Clinical 5 Homme

Cepist Dercos, ans
YoroBikiB

Aminexil + BiTamiHn PP, B5,
B6

TowizyBanbHun Vichy Der-
cos Energising Shampoo

Cepisi Dercos ,
yHiBepcanbHumn

Aminexil + BiTamiHn PP, B6 +
ceramide

ToHizyBanbHuMi Ganb3am
Vichy Dercos

Cepisi Dercos

Vishy (®paHujs)

Awvnynu no 6 mn;
21 amnyna y KapTOHHil1 KopobLi

Amnynv no 6 mn;
21 amnyna y KapToHHil kopobLi

LLlammyHb y nnacTukoBoMy hrakoHi
no 200 mn i 400 mn

Banb3am y Ty6i 06'emom 150 Mn

Aminexil + glicolipide GL

Kerastase Specifique
aminexil GL

Cepis Kerastase
Specifique

Aminexil + RHAMNOSE

Kerastase Specifique
Cure Anti-Chute Intensive
Treatment

Cepis Kerastase
Specifique

Kerastase (®paHuis)

®nakoHm no 6 mn;
30 chniakoHiB y kapTOHHi kopobLi

Amnynun no 6 mn;
10 i 42 amnyn y KapTOHHii kopobLi

Ha ocHOBi cTemokcuaunHy (Stemoxydine)

Diethyllutidinate

Vichy Dercos Neogenic
(5 %) ans 36inbLeHHs
rycTOTW BONOCCS

Cepisi Dercos ,
yHiBepcanbHumn

LLlamnyHb y nnacTukoBoMy chriakoHi
no 100 mn 1a 200 mn
[o3oBaHWiA NakeT no 7 mn

Anepata cnpeit 5 %

[ONsl YOrOoBIKiB

Vichy Dercos [eHci- Vishy (®pariLis)
. - ContowwHa ans sigHoeneHHs | Cepis Dercos, KoHLIeHTPOBaHWMI1 PO34MH Y NNACTUKOBOMY
Diethyllutidinate . .
rycToTV Ta 06’€My TOHKOTO | KOHLIEHTpaT (bnakoHi 3 gozatopom rno 100 mn
Ta ocnabneHoro Bonocces
Ha ocHoBi niHaumauny (Pinacidil)
. ALERANA Po3unH 2 % y donakoHi no 50 mn,
0,
Anapana cnpei 2 % NS XIHOK 60 Mn i3 Hacagko
Pinacidil 3A0 «Bepreke» (PP)
ALERANA Po3unH 5 % y dpnakori no 50 mn,

60 mn i3 Hacagkoro

DdpaHuis

CLA

P®

HimevunHa

IcnaHia

I3painb

BocHisi i lepuerosrHa

Benbris

1
N N
w

N N

N

10

@ N3iK3

B ipMu-BUPOBHUKM

8 10 12

Puc. 2. lliarpama po3noginy iHO3eMHKX KpaiH 3a KinbKicTio hipM-BUPOBHWKIB i KiNbKiCTIO NpeacTaBneHoi npoayKuii Ha ®P YkpaiHu.
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[ocnioxeHHs 8im4u3HsIHO20 PUHKY 3acobig Ha 0CHO8I MIHOKcuduITy ma U020 MOXiOHUX, WO 8UKOPUCMO8YHOMbCS Mpu anoneuyji

Sk 6aunMo, YKpaTHCHKMIA PHHOK 3aCO01B MPOTH aJIONELiT
Ha OCHOBI MOXITHUX MIHOKCHIMIY c(hOpMOBaHMH mepe-
Ba)KHO MPOIYKITI€I0 IHO3EMHUX BUPOOHHUKIB, 1110 BIIKPUBAE
TMIePCIIEKTUBHI HAMPSIMHU JUISl OJAJIBIIHX JOCHIPKEHb 1110710
PO3pOOKM HOBUX BITYM3HSIHUX ITPEIapariB NPOTH OOJMCIHHS.

BucHoBKkuM

1. 3mivicHimy MapkeTrHroBuid aHami3 OP 3acobiB Ha oc-
HOBI MIHOKCH/IMITY Ta HOTO TIOXiZHHX, 10 3aCTOCOBYIOTHCS
B Teparii anornenii. CopmyBanu iHpopMaliiHui MacuB
apceHairy 3aco0iB JUIs JIKapiB-TPUXOJIOTIB 1 TPOBI30PIB arTeK
3a JBOMa HalpsMaMu: cerMeHT «JI3» Haniuye 4 npenaparu
miarpynu D11AX — iHIm iepMarosoriyni npenaparm; cer-
MmeHT «K3» — 29 kocmernununx 3aco0iB (nepeBaxae JIK Ha
OCHOBI MIHOKCHAMITY — 17 TIPOTIO3HUILii).

2. 3a (hopMOrO BHUTOTOBJICHHS B allTeYHOMY cermMeHTi OP
NIepEeBAKAIOTH PisIKi (POPMH — PO3UMHHM, HASIBHI LIAMITYHI i
Oamp3amu. Yci 3aco0u 3a KPUTEPIEM «IIOPSAIOK BiNITYCKY
3 anTeKu» Hajexarb 10 Oe3penentypHux. st cermeHnra
PHHKY, 1110 aHaJIi3yBaJIM, XapakTepHUi Ae(iunuT KoMOiHOBa-
HUX TIperapariB Ha OCHOBI aMiHEKCHITy Ta Malla KiIbKiCTh
TIPOIIO3HIIIHN BiJl BITYM3HSIHUX BUPOOHHKIB.

MepcnekTnBu noaanbLUMX AocnimKeHb. Pesynbraru ana-
JTi3y 3yMOBIOIOTH JIOLUTEHICTH IIEPCICKTUBHOTO HATIPSMY 3i
CTBOPEHHSI HOBOTO (papMarieBTUYHOTO Mpernapary Ha OCHOBI
cyOcTaHIiT aMiHeKCHITY.
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OpwriHankHi AoCimKEHHA — Original research

AHanis PUHKY [iETUYHMX [00aBOK, WO BNIMBAKOTL Ha OopraHn onxaHHA

A. C. Touyns'©PE 0. O. Mikonactok?**B, T. C. bputaHosa*'°8, €. I KHuw"EF

3anopisbkuii AepkaBHUI MeanyHWiA yHIBepcuTeT, YkpaiHa, 2TOB «MELAXAY3 CBIC TMBX», m. Hinpo, YkpaiHa

A — KOHUenUis Ta An3aitH gocnipxkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis fgauux; D — HanucaHHs cTaTTi; E — peparyBaHHs cTarTi;
F — ocTaTouHe 3aTBepaXeHHs cTaTTi

MeTa po6oTu — aHani3 acCOPTUMEHTY JIiETUYHMX J06ABOK Cy4acHOro hapmaLeBTUYHOMO PUHKY YKpaiHu Ha OCHOBI NikapCbKOi POCIIMHHOI
CYPOBUHM, L0 BMIMBAKOTb HA OpraHu AnXaHHS.

Matepianu tTa meTogn. Matepianu gocnimKeHHs: HOpMaTUBHO-3aKOHOAABYI JOKYMEHTU, [Kepena HayKoBOI NiTepaTypu, iIHTEPHET-CalTu
anTek, NPanic-NNCTU LLOTKHEBMKA «AnTekay, AoBiAHWK «KomneHaiym-2019», caintv komnarii. Y poboTi BUKOpPUCTanu CUCTEMHO-aHaniTuy-
HWI, MaTEMaTUKO-CTaTUCTUYHWIA | NOPIBHANBHUIA METOAM aHaniay.

Peaynkratu. MpoaHaniyBanu acopTMEHT Ai€TUYHUX [0BaBOK, SKi BUKOPUCTOBYIOTb ANS NiKyBaHHA 3aXBOPIOBaHb OPraHiB AUXaHHS.
BusHauunu cnissigHoLweHHs Mix OTC-npenapartamu Ta AieT4HUMK fobaBkaMu Ha cyd4acHoMy hapMaLeBTUYHOMY PUHKY YKpainu, ae
YyacTka AieTMuHnx fo6aBok Uiei rpynu ctaHoBUTb 42 %. MNpoaHanisyBanu cipMoBy Ta aCOPTUMEHTHY CTPYKTYpU Cepen KpaiH-nocTa-
YanbHukiB. PedynsraTi nokasanu, Lo nigepamu 3a KinbkicTio ¢ipM-BUpOBHUKIB aHanisoBaHoi rpyny ToBapiB € YkpaiHa Ta IHgjs, ixHs
YyacTka CTaHoBUTb No 28,12 %. 3a acopTumeHTOM neplue micue nocigae YkpaiHa — 34,65 %. [ocnimKkeHHs LbOro CerMeHTa puHKy 3a
nikapcbkolo hOPMOI0 MOKa3ano reTeporeHHICTb ToBapiB. Tak, AieTWyHi 406aBKM, WO BNNMBAKOTbL HA OpraHu OUXaHHS, NpeacTaBneHi
9 nikapcbkumn chopmamu, GinbLiCTb i3 HUX — NboasHukn (50 %). BuedeHHs dipMOBOI CTPYKTYypu Aano 3mory BUAIMUTKM nigepis ce-
pen iHo3eMHMX hapMaLEBTUYHUX KOMMaHii, 40 Tpilkv nigepiB yBinwna komnaHia Swiss Energy Pharma GmbH. Otxe, akTyansHum
3aBAaHHAM € po3pobneHHsa HOBUX AiETUYHUX J06aBOK aHaMi30BaHOI Aii Ta IXHE BNPOBA[XXEHHS Ha CyvacHWi (hapMaLeBTUHHUIA PUHOK
Ykpainu.

BucHoBku. [ieTnuHi gobasku, O BNNMBaOTb HA OpraHW AMXaHHS, NpeacTaBneHi YMMarnok KinbkicTio hapmMaLeBTUYHUX KOMMaHin,
KpaiHamu-nigepamu € Ykpaina Ta IHais, a 3a acoptumeHtom — Ykpaina. Cepep nikapcbkux hopm B aCOPTUMEHTI AIETUYHUX A06aBOK Ans
nikyBaHHS opraHiB AnxaHHs GinbLUicTb cTaHoBNATb NbOASHMKM (50 %). Y ipMOBI CTPYKTYpi HaLOHANbHOTO PUHKY iHO3EMHI BUPOGHWKM
nigupytoTb: Ansa herbs & foods Pvt. Ltd — 17,8 %, Herbion Pakistan Pvt. Ltd. — 15,1 %, Swiss Energy Pharma GmbH — 12,3 %.

AHanus pblHKa gUeTYecKknxX fo6aBoK, BNUAOLWMX HA (hYHKLIMKM OPraHOB AbIXaHus
A. C. Touyns, A. A. Mukonactok, T. C. BputaHosa, E. I". KHbiww

Llenb paboTtkl — aHann3 accopTUMeHTa AMeTnYecknx 406aBoK COBPEMEHHOrO hapMaLeBTUYECKOrO pbiHKa YKpauHbl Ha OCHOBE nekap-
CTBEHHOIO PaCcTUTENLHOTO ChIpbs, BIMSIOLLME HA OpraHbl AbIXaHNS.

Matepuansl n metoabl. MaTtepuansl uccrnefoBaHus: HOPMaTUBHO-3aKOHOAATENbHbLIE JOKYMEHTbI, UCTOYHWKM HAy4HOW NUTepaTypbl,
VHTEPHET-CaiTbl anTek, Npaic-nucTbl eXXeHeaenbHrka «Antekay, cnpaBoyHuk «KomneHamym-2019», cainTel komnaHwii. B pabote nc-
Monb30BaHbl CUCTEMHO-aHANUTUYECKUI, MAaTeMaTUKO-CTAaTUCTUYECKUIA U CPABHUTESbHBLIA METOAblI aHanusa.

Pezynkrar. [poBeeH aHanma accopTuMeHTa AneTndecknx 106aBoK, KOTopble UCMONb3yHOT ANs neveHus 3aboneBaHnii opraHoB Abixa-
Hus. OnpepeneHo cooTHoweHne mexay OTC-npenapartamv 1 AneTn4ecknMmn fobaskamu Ha COBpeMeHHOM hapMaLeBTUMECKOM PbIHKe
YkpauHbl, rae [ons Auetudecknx fo6aBoK AaHHOW rpynnbl cocTaBnsieT 42 %. MpoaHanuanupoBaHbl (MPMEHHAs U acCOPTUMEHTHas
CTPYKTYpbI CPEAM CTPaH-NoCTaBLLUMKOB. Pe3ynsraThl nokasanu, 4To nuaepamm no KonuvecTsy oMpM-NpOM3BOAUTENEN YKasaHHOW rpynmbl
TOBapOB sBNstoTCS YkpauHa n Vuaus, nx gons coctasnsiet no 28,12 %. Mo accopTuMeHTy nepBoe MecTo 3aHnMaeT YkpauHa — 34,65 %.
WccnepoBaHue faHHOMO cerMeHTa pbiHKa Mo nekapcTBEHHON (hopMe yKasarno Ha reTeporeHHOCTb TOBapoB. Tak, aneTudeckue gobasky,
BIUSIIOLLME Ha OpraHbl bIXaHus, NpeacTaBneHbl 9 nekapcTBEHHLIMU hopmamu, 6onbLUMHCTBO — neaeHubl (50 %). U3yvenne drpmeHHom
CTPYKTYpbl NO3BONWIO BLIAENWUTL NMAEPOB CPEOM WHOCTPaHHbIX (hapMaLeBTUYECKMX KOMNAHWIA, B TPOIKY NMAEPOB BOLUMA KOMMaHWS
Swiss Energy Pharma GmbH. Takum 06pa3om, akTyanbHbIM 3afaHnem sBnsieTcst paspaboTka HOBbIX AMEeTNYeCKUX 06aBOK ykazaHHOro
[OeViCTBMS 1 JanbHeNLWwee nx BHEAPEHNE B COBPEMEHHLIN (DapMaLeBTUYECKNIA PbIHOK YKpauHbl.

BuiBoab!. [inetnyeckue 1o6aBku, BNUSAIOLLME Ha OpraHbl AbIXaHWs, NpeacTasneHbl GonbLLMM KONYeCcTBOM (hapMaLieBTUYECKUX KOMNaHWIA,
CTpaHamu-Nuaepamm SBnstoTcs YkpauHa u MHaus, a no accopTumeHTy — YkpanHa. Cpeay nekapCTBeHHbIX (h0pM B aCCOPTUMEHTE AneTU-
yeckux Ao6aBOK AJ1S TeYEHNs OpraHoB AblXxaHuUsi BONMBLUMHCTBO COCTABNAT NeaeHubl (50 %). B dopMeHHOM CTPYKTYpe HaLMOHaNbHOTO

BIOOMOCTI YOK: 339.13:[615.23:613.292]].021
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pbIHKA MHOCTPaHHbIE NMPOM3BOANTENMN 3aHUMAKOT Nuaupytoimne no3vumu: Ansa herbs & foods Pvt. Ltd — 17,8 %, Herbion Pakistan Pvt.
Ltd. — 15,1 %, Swiss Energy Pharma GmbH — 12,3 %.

KnioueBkle crioBa: guetnyeckue fobaBku, aHanms.

AKTyanbHble Bonpocbl hapmaLeBTU4eCKOM U MeAULIMHCKON HayKu U npakTuku. — 2019. — T. 12, Ne 3(31). - C. 329-333

Market analysis of dietary supplements that affect the respiratory function
A. S. Hotsulia, O. O. Mikolasiuk, T. S. Brytanova, Ye. H. Knysh

The purpose of work is the analysis of the range of dietary supplements of the modern pharmaceutical market of Ukraine on the basis
of medicinal plant raw materials that affect the respiratory system.

Materials and methods. The materials of the study included: regulatory documents, sources of scientific literature, online pharmacies
sites, price lists of weekly publication the “Apteka” (“Pharmacy”), directory the “Compendium-2019”. The system-analytical, mathematical-
statistical and comparative methods of analysis have been used in the work, the site of the Swiss Energy Pharma GmbH.

Results. The analysis of the range of dietary supplements that affect the respiratory system has been made. The relationship between
OTC drugs and dietary supplements in the modern pharmaceutical market of Ukraine has been studied. It has been found that the
proportion of dietary supplements in the study group is 42 %. The corporate and the range structures have been analysed. The results
have been showed that the vast majority of the goods in this group come from India and Ukraine (28.12 % for each). Ukraine ranks first in
the range — 34.65 %. The study of the dosage form indicated the heterogeneity of the products of this group. Thus, dietary supplements
that affect the respiratory system are available in the form of 9 dosage forms, the vast majority of which are lollipops, which is 50 %. The
study of the corporate structure made it possible to distinguish the leader among foreign pharmaceutical companies, the company was
in the top three Swiss Energy Pharma GmbH. Thus, the development of new dietary supplements of this action and further introduction
to the modern pharmaceutical market of Ukraine is topical.

Conclusion. Dietary supplements affecting the respiratory system are represented by a large number of pharmaceutical companies, the
leaders are Ukraine and India, and Ukraine by assortment. The vast majority belongs to lollipops (50 %) among the dosage forms in the
range of dietary supplements of the ENT group. In the corporate structure of the national market, foreign manufacturers occupy leading
positions, namely Ansa herbs & foods Pvt. Ltd (17.8 %), Herbion Pakistan Pvt. Ltd. (15.1 %) and Swiss Energy Pharma GmbH (12.3 %).

Key words: dietary supplements, analysis food.
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OcTaHHIM 9acOM yBary BUCHHX, CTICIIIANICTIB, HYTPHIIIOIOTIB
1 II€TOJIOTIB, a TAaKOX (hipM-BUPOOHHKIB MPHUBEPTAIOTH (hap-
MaleBTHYHI aCIIeKTH PO3pOOJIEHHS Ta CTaHapTH3aLii npe-
napariB OiosorigyHo akTuBHUX pedoBrH (BAP) pociHHoTO,
TBAPUHHOTO ¥ MiHEPAILHOTO TIOXO/PKEHHS, 1110 OTPUMAaHI 3
HaTypaJIbHUX IPOJYKTiB, 30KpeMa XapuOBHX, 32 JIOIOMOT OO
BUCOKHX TEXHOJIOT1H Y KOHIIGHTPOBAHOMY BUIJISII, Y 3pyd-
HHUX JJIS CIIOKHBAHHS Ta TPUBAJIOTO 30epiranus (opmax:
Karcynax, TablieTkax, JIpaxe, CyXHux 1 piIKMX eKCTpPaKTax,
yasgx Tomo. He3Bakaroun Ha Te, 110 JIETHYHI JOOABKH HE
€ JKapChKUMH 3ac00aMH, X aKTHBHO BHKOPHUCTOBYIOTH
UL TIPO(UTAKTHKY Ta MATPAMKN (PYHKIIOHATHHOTO CTAaHy
OpraHi3My Ta BPEryJIfOBaHHS HOPYIICHNX (yHKIIH OKPEMHX
oprasiB i cucreM. BoHr Hajexarh 10 Karteropii mapadap-
MAIICBTUYHOI MPOAYKIIiI, IO MiJUIATae Oe3peenTyPHOMY
BiAITycKy 3 anteky [1].

Huni 00ir gieTHYHUX H00aBOK PETrYIIOETHCS 3aKOHOM
VYkpaiau «IIpo OCHOBHI NPHHIMITK Ta BUMOTH /10 Oe3red-
HOCTI Ta SIKOCTI XapyOBHX MPOIYKTiBY». 3riJIHO 31 cTarTeto 1,
JieTnyHa 100aBKa — Xap4oBUH ITPOYKT, L0 CIIOKMBAETHCS B
HEBEJIMKNX BU3HAYEHHX KITBKOCTSIX JIO/IATKOBO JI0 3BHYaifHO-
T'O XapuOBOT'O PAIIOHY, AIKUH € KOHLIEHTPOBAHUM JIXKEPEJIOM
MTO)KUBHUX PEUOBHH, Y TOMY YHCIIi OLJIKIB, )KUPIB, BYIJICBO/IB,
BiTaMiHiB, MiHEpaTbHIX PEUOBHH (TICH ITepeItik He € BUIepII-
HUM), | BUTOTOBJICHUH y BUTIISAI TaOICTOK, KATICYI, Ipaxe,
TTOPOIIIKiB, piAvH abo iHmmX dopm [2,3].

3rigHo 3 BigoMOCTSAMH (axoBoi JTepaTypH, TIETHUHI
n00aBKM Ha (papMalleBTUYHOMY PHUHKY YKpaiHU HasBHI

Bke ToHaJ 20 poKiB, a KUTBKICTH (hipM-BHPOOHUKIB CTaHO-
BuTh moHaa 200. 3Har0uM Takuil apceHan JOOABOK, JKap
MOK€ BBOJWTH iX y PallioH AI€TUYHOro abo parioHaib-
HOTO Xap4yyBaHHS JIJIsl ONTHMi3aIlii OOMIHHHUX MPOICCIB
i QyHKUIH opraHi3My JIOJMHM 3 YpaxyBaHHSIM cTaHy il
310poB’st. ToMy po3poOJICHHS Ta 3aCTOCYBaHHS TIETUYHUX
J100aBOK Mae 000B’I3KOBO KOHTPOJIOBATHUCH CIICIIaTbHUMH
opranamu [4].

Meta po6otu

AHari3 aCOpTIMEHTY HI€TUIHHX T00aBOK Cy9acHOTO (papma-
LEBTUYHOTO PUHKY YKpaiHN HAa OCHOBI JTIKapChKOi POCIMHHOT
CHPOBHHH, 10 BIUIMBAIOTH HA OPTaHU JJUXaHHSI.

Marepianu i MeTogun gocnigxeHHA

Marepianu JOCIiDKEHHS: HOPMaTHBHO-3aKOHO/1aBu1 10~
KyMEHTH, JDKEpeNa HayKoBOI JIITepaTypH, IHTEpHET-CalTH
anTeK, MPanc-JIMCTH NIOTH)KHEBHKA «ATTEKa», JIOBITHUK
«Kommenmaiym-2019».

Y poboTi BUKOPHCTAIN CHCTEMHO-aHATI THYHIN, MaTeMa-
THUKO-CTaTUCTUYHUH 1 TOPIBHAIBHUHA METOAX aHAmizy [2,5].

Pe3synbrati Ta ix 06roBopeHHs

Huni TpruBae moTy:XHa KOHKYPEHIISI MK TIETHIHAMH J10-
6aBkamu Ta OTC mpenaparamu. Xou XBWIISL TIOITYJISIPHOCTI
BUKOPUCTAHHS JI€ETHYHUX JOOABOK B YKpaiHi TUIbKU HAOU-
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pae 00epTiB, TEHJICHIIisl POCTY Ta NO3UTUBHOTO CIIPUHAHSTTS
LBOTO BHJIy IpEnapariB 3aXOILUIIO€ PUHOK SIK 31 MOy
MapKeTHHTY, TaK 1 B aCIeKTi JIOBIpH 3BUYAHOTO I'pOMaIsi-

HUHA YKpaiHW. [HKONIM NpHBEpPTAIOTH yBary KOMIIaHii, 110
BA[

MOCTa4al0Th Ha (hapMaleBTUYHUX PUHOK YKpaiHW HIHCHO 29
o

SIKICHI TIETHYHI T0OaBKH, KOTPi BUTOTOBIICHI 32 CyYaCHUMH
craHgapramu. [IprkiamoM Takoi KOMMaHil € mBeHIapcbka
xommanist Swiss Energy Pharma GmbH, sika mae ceprudi-
kar BIO SUISSE, 110 miaTBep/uKye opraHiuHe MOXOHKEHHS
npoaykiii. Y mpoleci BATOTOBICHHS BOHH BAKOPHUCTOBYIOTh
tinbku GMP 1 GLP — ceprudikoBani noTyKHOCTI, KOTpi
BIZINOBIIAIOTH CYBOPUM €BPOIICHCHKUM TTOTpEOaMm.

[Iporsirom poboTH IpoaHatizyBay AI€TUYHI J00aBKH, 110 Puc. 1. fliarpama cniesigHoLueHHs Mk OTC-npenapatamu Ta AieTny-
MATPUMYIOTH (DYHKIIIO OPraHiB JMXaHHSI. Kk foGaekamu NIOP-rpynu.

58 %

35

30

: thll..n-

YkpaiHa IHAaia Cepbis MonbLa B’etHam Makuctan LWBeenuapia HimewdnHa TypewunHa  Jlatsis Kutan

Puc. 2. liarpama penTuHry KpaiH-BUpOoOHUKIB 3@ KinbKICTIO KOMMaHiN Ta aCOPTUMEHTOM AIETUYHIUX [0BABOK, L0 BMNAMBAOTL HA OpraHu AUXaHHS.

Tabnuusa 1. PENTUHT KpaiH-BUPOOHWMKIB 3a KirbKiCTIO KOMMNaHiIN, AIETUYHMX 406ABOK, LLIO BMMBaOTL HA OpraHy AUXaHHs

3a KinbKicTIo KOMNaHin 3a acopTMMEHTOM

Nenfn | Kpaika-snpoGhuk AG6contoTHa KinbKicTb BipHocHa kinbkicTb AGcontoTHa KinbKicTb BigHocHa KinbkicTb
nponosuuin, % nponosuuin, % nponosuuin, % nponosuuin, %

1 YkpaiHa 9 28,12 44 34,65
2 IHAis 9 28,12 27 21,26
3 Cepbist 1 3,13 1 0,8

4 Monbla 2 6,25 8 6,3

5 B’etHam 2 6,25 6 47

6 LLIsenuapis 3 9,36 15 11,81
7 HimevyunHa 1 3,13 3 2,36
8 TypeyunHa 1 3,13 4 3,15
9 Natsis 2 6,25 3 2,36
10 lMakucraH 1 3,13 1 8,66
1 Kurait 1 3,13 5 3,95
3aranom 32 100 127 100
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Senyong (Xiamen) Biological
Technology Co. Ltd
6,8 %

ANSA HERBS &
FOODS PVT. LTD
7.8 %

MPAT "likTpaBn"
6,8 %

Bibica Corporation
6,8 %

Delta Medical
Promotions AG
6,8 %

Vardhman Healthcare
6,8 %

Cauwe I 0,82

Cnpei - 4,92
I 41
[ &2

Kancynu
TabneTkn
JTboasiHNKIN
Yai [ 4,1
[ 14,75
W 164
[ 11,48

0 10 20 30

Cuponu
Po3unHu

Mactunku

Bepyun no yBarm Benuky kinbkicte OTC-mpemaparis
JIOP rpynu, Ha mepuioMmy erari poOOTH ITpoaHasi3yBaln
iHpopmaniiiauit MacuB criBBigHomenHs OTC-npenaparis
1 IIETHYHKX J00ABOK Ha (hapMalleBTUUHOMY PUHKY YKpaiHH
(cranom Ha 2019 pik). Pe3ynbraTy mokasaiu, 1o nepiiicTh
Hanexxuth OTC mpenaparam — 58 %, a mieTryHi JOOaBKH
Matoth 42 % (puc. 1).

Hacrtymauii etarmr po6otn — BuBYeHHS (hipMOBOI Ta acop-
THUMEHTHOI CTPYKTYPHU JIETHYHUX JI0OABOK TPYITH, IO JIO-
cripKyBanmy. Pesynmbraty mokazanu: Ha (hapMaleBTHYHUHA
PHHOK YKpaiHM Taki TOBapu HaJIXOIATh Bix 32 dapmarieB-
TUYHUX KoMIaHii 3 11 kpain cBity. BpaxoByroun KiTbKiCTh
(bipM-BUPOOHMKIB Ta aCOPTUMEHT JIETUYHMX JI00aBOK, 1110
HaIXOIITh Ha (papMarieBTHIHII PHHOK YKpaiH!, BCTAHOBUITH
PEHTHHT KOXKHOT KpaiHu okpemo (mabi. 1).

V pesynbrari BU3HAYWIHN, IO TIEPIIe MiICIle B PEUTHHTY
KpaiH-BUPOOHUKIB 32 KUIBKICTIO KOMITaHil MOCinaroTh [His
Ta Ykpaina — 1o 28,12 %. Ha apyromy micni — lIBetinapis —
9,37 %. AHai3 peHTHHTY KPaiH-BUPOOHHKIB 32 ACOPTHMEHTOM
JTIETUYHUX JT00ABOK, SKi BUKOPHUCTOBYIOTH JUIS JTIKyBaHHS
3aXBOPIOBAaHb OPraHiB JIMXaHHsI, OKa3aB: Iepiie Micie mo-
cimae Innis (34,65 %), Ha apyromy — Ykpaina (21,26 %), na
tpersoMy Micui — [Isetinapis (11,81 %) (puc. 2).

Puc. 3. iarpama
po3noginy AieTNYHNX
nobaesok NTOP rpynu
10 nocTa4anbHUKIB-
nigepi..

Ananta Medicare LTD
1,2 %

Lozen Pharma PVT. LTD
9,6 %

Herbion Pakistan Pvt. Ltd
15,1 %

Swiss Energy Pharma GmbH
12,3 %

Puc. 4. [liarpama
po3noginy acopTUMEHTY
nieTnyHux gobasok JTIOP
rpynu 3a nikapcbKoro dop-
Moto (%).

T 50

40 50 60

KonTpons ontumansHOro OanaHcy iHTPERi€HTIB, IO
HEOOXiJHI JIJIsI OPTaHi3My, — OCHOBHA BHMOTA [0 TIETHYHIX
100aBOK, SIKi BATOTOBIIAIOTHCS B TAKMX PO3BHHEHHX KpaiHax,
sk [sevinapis, bonrapis, [Tonemna, Himeyunna, CILIA.

AHaji3 i1HO3eMHUX KOMITaHIi BUPOOHHUKIB JaB 3MOTY
ouianTH 10 Mo3uniA-1iepiB 32 aCOPTUMEHTOM TOBAPIB i€l
rpynu (puc. 3). Buznauunu Tpiiiky nizepi: Ansa herbs &
foods Pvt. Ltd — 17,8 %, Herbion Pakistan Pvt. Ltd. — 15,1 %,
Swiss Energy Pharma GmbH — 12,3 % (puc. 3).

Oco0MBOCTI BBEACHHS B OPTaHi3M 1 ()OpMH BHITYCKY JOIIO-
MararoTh BUPOOHNKAaM HaHOLIbII BAAJIO BUPIIIUTH TTUTAHHS
II0JI0 3PYyYHOTO 3aCTOCYBAaHHS Ta KPAIIOro JOCSTHEHHS
TepaneBTHYHOro edekry. JocmipKeHHs 1[bOTO0 CerMeHTa
PHHKY 32 JTiKapChKOI (POPMOIO BKA3aJI0 HA TETEPOTCHHICTh
ToBapiB. Tak, aHasi30BaHa Ipymna AI€ETHYHUX T00aBOK MPe/-
cTaBieHa 9 mikapchbKUMH (POpMaMH, OUTBIITICTE — TbOISTHUKI
(50 %) (puc. 4).

Oco0nmBOi yBaru 3aciyroBYIOTH JILOISHUKA Bix (ap-
MmaneBTiyHoi kommanii Swiss Energy Pharma GmbH, siki
BiZIPI3HAIOTHCS OPHUTIHAIBHICTIO POCIMHHOTO CKIIamy, 060
Mictath 20 anemiiickkux tpaB (Glycyrrhiza glabra L.,
Rubus fruticosus L., Mentha x piperita L., Malva silvestris L.
TOIIO).
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BucHoBKkuM

1. Jietnuni m00aBKy, sIKi BIUTHMBAIOTh HA OPraHU JHXaH-
HSl, TPEACTABJICHI YNMAJIOI0 KUIBKICTIO (hapMalleBTUUHHX
KOMIaHii, KpaiHaMu-JliiepaMu € Ykpaina ta [Hmis, a 3a
ACOPTHMEHTOM — YKpaiHa.

2. Cepen nikapcbkux (GoOpM B aCOPTUMEHTI JI€ETHYHUX
J00aBOK JUTS JIIKYBaHHS OpraHiB AUXaHHS OUIBIIICTH CTa-
HOBJIATH THOASHUKH (50 %).

3.V dipMoBiii cTpyKTypi HaIliOHATEHOTO PUHKY 1HO3EMHI
BUPOOHUKH JIiAupytoTh: Ansa herbs & foods Pvt. Ltd —
17,8 %, Herbion Pakistan Pvt. Ltd. — 15,1 %, Swiss Energy
Pharma GmbH — 12,3 %.
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OpwriHanbHi gocnimxeHHs = Original research

AHani3 3acTocyBaHHA NiKapCbKMX KOCMETUYHUX 3acobiB
B KOMMJEKCHIN Tepanii akHe Ta po3aLiea B yMmoBax amGynaTopHoro
nikyBaHHA (Ha npuknaai 3anopisbKoi obnacri)

O. IN. Kineesa®cP, |. B. bywyepa*A&F

3anopisbkuii fepkaBHWA MEANYHUI YHIBEPCUTET, YKpaiHa

A — KOHUenNUis Ta An3aitH gocnipxkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — ocTaTouHe 3aTBepaXeHHs CTaTTi

MeTa po6oTu — 3aiiCHEHHS aHani3y Nikapcbkux KocMeTnyHMX 3acobiB (JTK3), wo npusHayatoTs ambynatopHum nauieHtam KY «3anopiab-
KU 06nacHWi LLIKIPHO-BEHEPOMOTIYHMIA KNiHIYHUIA ancnaHcep» 3anopisbkoi obnacHoi pagm (KY «30LWWBKO» 30P) i3 3axBoproBaHHAMM
Ha posaLiea (pOXeBi Byrpu) 1 akHe (BynbrapHi Byrpu).

Marepianu ta metoaun. Matepianamu gocnigpxeHHs ctany ambynaTopHi KapTku NaLIeHTIB i3 AiarHo3amu akHe Ta posaLiea, ki oTpumyBanm
nikysaHHs B KY «30LWBKA» 30P. Metoaun gocnimxkeHHs: iHgopMaLiiH1n NOLLYK, CTAaTUCTUYHUIA, rpadivHnii, MapKeTUHIOBUI METOAN.

Pesynirartu. 3pjlicHnnu aHania ambynaTtopHux kapTok naLieHTiB, siki XBOpi Ha akHe (BymnbrapHi Byrpu) i posaLiea (poxesi Byrpu). 3aranom
npoaHanidysanu 36 ambynaTopHux KapTok NaLieHTiB 3 akHe Ta po3aLiea 3a BikoM, CTaTTHo Ta NikapCbKoto hOPMOI0 B KOMMEKCHIN Tepanii
(amBynaTopHO OTPUMYHOTB MiKyBaHHS 12 xiHOK i 10 YOMOBIKIB 3 akHe (BynbrapHi Byrpm) i 11 xiHok i 3 Yono.ikv 3 posaLiea). BukoHanv aHania
KapToK Npu3HaveHb ambynaTopHuX nauieHTiB 3 akHe i po3auea 3a BiKOM. BusHaumnu, wo komnnekcHe nikyBaHHs oTpumytoTb 33,33 %
XIHOK i 27,78 % yonogikiB 3 akHe, a Takox 30,56 % xiHok i 8,33 % yonogikis i3 po3auea. MNpoaHanisyBanu kapTku npusHavyeHb ambyna-
TOPHMX MaLiEHTIB 3 akHe (BynbrapHi Byrpu) i posaLiea (poxeBi Byrpu) 3a BikoM. 3a pesynsratamu aHanidy, ambynaTopHe nikyBaHHs akHe
otpumytoTh 4,55 % oci6 Bikom 10-14 pokis, 59,09 % — Bikom 15-25 pokis, 18,18 % — Bikom 2640 pokis, 18,18 % — Bikom 41-60 pokiB.
lMpw 3axBoptoBaHHi Ha posauea B KY «30LWUBKO» 30P otpumytoth nikyBaHHs ambynatopHi nauientu: 42,86 % ocib Bikom 25-40 pokis,
28,57 % — Bikom 41-60 pokis, 28,57 % — Bikom 61-80 pokiB. Bukornanu ananis JI1K3 3a J1®, aki nikapi KY «30LWWBKA» 30P npusHayanu B
KOMMNMEKCHiN Tepanii akHe N po3avea. BctaHoBWW, WO Ha NOCLIOH i kpemu npunagano 26,66 %, po3ynHu Ans 30BHILLHLOIO 3aCTOCYBaHHS,
Ma3si Ta kancynu — no 6,67 %, renb — 40,00 %, kpemu — 13,33 %. MpoBeaeHo aHanis J1K3, siki npu3HayatoTb Y KOMNNEKCHIN Tepanii akHe
(BynbrapHi) i posauea (poxesi Byrpu). 3'acysanu, wo 33,33 % (TOB «ABaHT», YkpaiHa; 3AT «®apmHatyp», M. Ofeca, YkpaiHa) npuna-
fae Ha JIK3 BitumaHsiHoro BupobHuuTBa, 13,33 % — kpaiH CHL (TOB «Xenbcu-Tenby, P®), 53,33 % — JIK3 iHo3emHoro BUpobHMLTBa.

BucHoBku. Pe3ynbrat MapKeTMHrOBOro JOCHIIKEHHS CBiOYaTh, WO YKPAiHCbKUIA (hapMaLeBTUYHUIA PUHOK NIKAPCbKUX KOCMETUYHMX
3acobiB A4ns nikyBaHHS akHe 11 po3alea He Hacu4eHun. Po3BUTOK JOCTIAXKYBaHOTO PUHKY MOXe BigbyBaTVCs BHACigOK po3pobneHHs Ta
HaAXOMKEHHS AIK BITYM3HSAHMX, TaK i iHO3eMHuX JTK3.

AHanus npMMeHeHUs NeKapCTBEHHbIX KOCMETUYECKUX CPEACTB B KOMMIIEKCHOW Tepanuu akHe U po3aliea
B YCNOBUSAX aMOynaTopHOro neyveHus (Ha npumepe 3anopoxckon obnactu)

O. M. Kuneesa, W. B. bywyesa

Llens pabotkl — npoBeaeHne aHanm3aa nekapcTeeHHbIX kocmeTudeckux cpeacts (JIKC), koTopble HazHauatoT ambynaTopHbIM NauyeHTam
KY «3anopoxckuin 06rnacTHON KOXXHO-BEHEPONOrnieckuin KNMHUYEeCKin aucnaHcepy» 3anopoxckoro obnactHoro coeeta (KY «30KBKO»
30C) ¢ 3aboneBaHusMM po3aLiea (pPo30Bble Yrpu) U akHe (ByrnbrapHble yrpu).

Matepuansi u metoasi. Matepuansl uccnegoBaHus — ambynartopHble kapTbl naumenToB KY «30KBKO» 30C. Metogap! nccnenoBaHus:
MHMOPMALMOHHBIN NOUCK, CTAaTUCTUYECKUI, TpadNHECKUA, MapKETUHIOBLIN.

Pesynekratel. [poBeaeH aHanms ambynaTopHbIX KapT NauMeHToB ¢ 3a60neBaHNAMM akHe (ByNbrapHble yrpu) U po3alea (po3oBble yrpu).
Bcero npoaHanuavposany 36 ambynaTopHbIX KapT NaLMEHTOB C akHe 1 po3aLiea Mo BO3pacTy, Nony W nekapcTBEHHOM hopme B KOMMEKCHOM
Tepanum (ambynaTtopHo nonyyatoT neveHne 12 xeHwmH n 10 Myx4nH ¢ akHe (BynbrapHble yrpu) 1 11 KeHLMH 1 3 MyX4nHbI C po3aLea).
lMpoBeaeH aHanW3 KapT HasHa4eHUIn ambynaTopHbIX NAaLMEHTOB C akHe W po3aliea no Bo3pacTy. YCTaHOBMIW, YTO KOMMEKCHOe fieveHune
npoxoasT 33,33 % XeHLUH 1 27,78 % MyX4uH C akHe, a Takke 30,56 % xeHLuH 1 8,33 % MyxunH ¢ posavea. MpoaHanmavuposany kapTbl
HasHa4yeHWi ambynaTopHbIX NAaLUMEHTOB C akHe (BymnbrapHble Yrpu) 1 po3alea (po3oBble yrpu) no Bo3pacty. 1o pesynsratam aHanuaa,
ambynaTopHoe neveHue akHe nonyyaiot 4,55 % 6onbHbIx B BospacTte 10-14 net, 59,09 % — 15-25 ner, 18,18 % — 2640 ner, 18,18 % -8
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Npu3sHadyeHHs1 KoMIIeKcHoOI meparii akHe ma po3auea JlikapCbKUMU KOCMemUYHUMU 3acobamu 8 ymosax ambyrnamopHO20 JliKy8aHHs...

Bospacte 41-60 ner. MNpw po3auea B KY «30KBK» 30C npoxoasaT neveHme ambynatopHble nauneHTbl: 42,86 % B Bospacte 2540 ner,
28,57 % —41-60 ner, 28,57 % — 61-80neT. NpoeeaeH aHanus JIKC no J1®, kotopble Bpaumn KY «30KBKO» 30C HasHa4anu B KOMMIEKCHON
Tepanuu akHe 1 posaLea. JIoCbOHbI 1 KpeMbl COCTaBNSAT 26,66 %, pacTBOpbl AN BHELIHETO NPUMEHEHMS, Ma3un U kancynbl — no 6,67 %,
renn — 40,00 %, kpembl — 13,33 %. MposeneH aHanwa JIKC, HazHa4aeMbIx Mpy KOMMIEKCHON Tepaniy akHe (BynbrapHbIe yrpu) 1 po3auea
(po3oBble yrpu). B peaynbrate aHanwmaa BeisicHunu, 4o 33,33 % (OO0 «AsaHT», YkpauHa; 3A0 «®apmHatyp», . Ogecca, YkpamHa) cocTas-
nsiot JIKC oTedecTBeHHOro npon3soacTsa, 13,33 % — ctpan CHIT (000 «Xenbcu-Tenby, PP), 53,33 % — JIKC 3apybexHoro npoussoacTaa.

BriBoabl. Pe3ynbrathl MapkeTUHIOBOIO UCCNELOBaHNS CBUAETENBCTBYIOT, YTO YKPaMHCKWIA (hapMaLieBTUHECKNIA PbIHOK TEKAPCTBEHHBIX
KOCMETUYECKWX CPEACTB AJ151 NIEYEHUst akHe 1 po3aliea He HachILLEeH. Pa3BuUTHE UCCNeayeMOoro phiHKa MOXET NMPOUCXOAUTL 3@ CHET pas-
paboTKM 1 NOCTYNNEHMS Kak OTEYECTBEHHBIX, Tak 1 MHOCTpaHHbIX JTKC.

Knio4eBble crnosa: nekapCTBEHHbIE KOCMETUYECKNE CPEeACTBa, akHe, po3aLea.
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Analysis of the use of cosmetics in the combination therapy of acne and rosacea in the outpatient treatment
(the Zaporizhzhia region case)

0. P. Kilieieva, I. V. Bushuieva

The aim of work is the analysis of medicinal cosmetics that are prescribed to outpatients with skin diseases like rosacea (pink) and
acne (acne vulgaris) of the Municipal Institution of “Zaporizhzhia Regional Dermatovenerologic Clinical Dispensary” of Zaporizhzhia
Regional Council.

Materials and methods. The research materials were outpatient cards of patients of Municipal Institution of “Zaporizhzhia Regional
Dermatovenerologic Clinical Dispensary” of Zaporizhzhia Regional Council. This research were used following research methods
statistical, graphic and marketing.

Results. The analysis has been performed on the outpatient cards of patients with skin disease acne (vulgar) and rosacea (pink acne).
Atotal number of the outpatient cards with the diagnose acne and rosacea were 36; it was analyzed based on the criteria of age, gender
and type of medical form in complex therapy (observed 12 women and 10 men with acne (acne vulgaris) and 11 women and 3 men with
rosacea). Market research data show that the Ukrainian pharmaceutical market for acne and rosacea is unsaturated. The development
of the studied market can occur at the expense of both domestic and foreign MC. An analysis has been performed on the basis of sex
on the outpatient cards of patients of the Municipal Institution of “Zaporizhzhia Regional Dermatovenerologic Clinical Dispensary” of
Zaporizhzhia Regional Council with the skin disease acne (vulgar) and rosacea. Ad interim, 33.33 % of women and 27.78 % of men
were receiving combined treatment of acne and 30.56 % of women and 8.33 % of men were receiving combined treatment of rosacea.
An analysis has been performed on the basis of age on the outpatient cards of patients of the Municipal Institution of “Zaporizhzhia
Regional Dermatovenerologic Clinical Dispensary” of Zaporizhzhia Regional Council with the skin disease acne (vulgar) and rosacea.
According to the results of the analysis, the percentage of acne treatment is the following: 4.55 % are the patients at the ages from 10
to 14, 59.09 % — aged from 15 to 25, and 18.18 % aged 26 to 40 and 18.18 % 41 to 60. As for rosacea, the percentage is the following:
42.86 % of sufferers are aged from 25 to 40, 28.57 % aged 41 to 60, and 28.57 % aged 61 to 80. An analysis has been performed on
the basis of the type of pharmaceutical form for complex therapy of acne and rosacea by dermatologists of the Municipal Institution of
“Zaporizhzhia Regional Dermatovenerologic Clinical Dispensary” of Zaporizhzhia Regional Council. Lotions and creams make up 11.2 %,
solution for external application and capsules — 9.1 %, gels — 36.4 %. The analysis has been performed on the basis of the medical
cosmetic products meant to complex therapy of acne (vulgar) and rosacea (pink acne) recommended by dermatologists of the Municipal
Institution of “Zaporizhzhia Regional Dermatovenerologic Clinical Dispensary” of Zaporizhzhia Regional Council. The analysis revealed
that 33.33 % of medical cosmetic products make up local production —“Avant” Ltd, Ukraine; “Pharmatur” Plc, Odesa, Ukraine, 13.33 %
CIS countries (“Helsi gel” Ltd, RF), and 53.33 % — foreign-made products.

Conclusions. Marketing study indicates that the Ukrainian pharmaceutical market of the medicinal cosmetics aimed to treat the acne
and rosacea is unsaturated. The development of the studied market can be carried out by local and foreign-made medicinal cosmetics.

Key words: medicinal cosmetics, acne vulgaris, rosacea.
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Po3ariea (porkeBi ByrpH) Ta ByrpoBy XBOpoOy (ByJIbrapHi By-
I'pH, aKHE) — 3aXBOPIOBAHHI, SIKE JIOBOJII YacTO /IIarHOCTYIOTh
Ha IPUHOMI B IEPMaTOBEHEPOJIOra B YMOBAaX aMOyJIaTOPHOTO
nipuiioMy. 3a TaHUMH 0ararboX JOCIITHHUKIB, aKHE JIlarHOC-
Ty10Th Y 60—80 % 0ci0 miTiTKOBOTO Ta FOHAIBKOTO BiKy [3].
[lik yacTOTH BHHUKHEHHS aKHE B J{iBYaT — BikoM 13—14 pokiB,
ay roHakiB — 15—16 pokiB. Hajasi B 1oHa1IbKOMY Billi piBeHb
3aXBOPIOBAHOCTI Ha aKHE THKKUX KITHITHHX (POPM 3pOcTae
B FOHAKIB 1 3HW)KY€EThCS B [iBuar [1].

BaxxnuBoro mpo0OieMoro i JiKapiB-IepMaTOBEHEPO-
JIOTIB € Mi3HI aKHe, [I0 BIIEPIIE BUHUKAIOTH y JOPOCIUX
mofei. Jlo mi3HBOTO THITy aKHE HaleKaTh MOCTIyOep-
TaTHI Ta NMOCT IOBEHIJIbHI aKHe, a TaKoX iHMI (opMHU,

SKi BUHUKAIOTh a00 aKTHBI3yIOTHCSA B OCi0 BIKOM ITOHAJ
20 poxiB.

3a JaHNMU TOCTIHKEHb, KIITHIYHI IPOSBH BYTPOBOi XBOPO-
6w criocTepiratoTh y 5 % iHOK 1 3 % 40m0BIiKiB BikoM Bij 40
110 50 pokiB. Y 3B’5I3Ky 3 IIM, Cepe JIiKapiB-epMaToBeHe-
POJIOTIB TIOMIMPEHUIA TEPMIH «aKHE TOPOCIHX», ajic HeMae
OJIHOCTAWHHOT AYMKH IIO0 BIKOBOI Ipajarlii MarfieHTiB miel
rpynu. Tak, OkpeMi aBTOpH 3apaxoByOTh JI0 BiJIIOBIAHOI Ka-
TEropii ByrpoBy BHCHIIKY, 1[0 TPOIOBKYETHCS Y JOPOCIOMY
BiIli a00 BIIEpIIe 3’ SIBIETHCA B TOPOCIUX. [IpocTexyeThes
TAKOXK TCHJICHIIIS 710 30UThILICHHS PIBHS 3aXBOPIOBAHOCTI Ha
aKHe Ta aKHeNoiOH1 IepMarTosu (po3ariea, IeMOIUKO3) cepert
0Ci0 3plIoro Ta MOXHUIIOro Biky [2,3].
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O. I1. Kineesa, I. B. bywyesa

L1i nepmarosu, Bpaxkarouu 34€01IbLIOr0 IKIpy 00mryus,
3yMOBITIOIOTh TICHXOJIOTTYHUHA AUCKOM(OPT y XBOpUX TIe-
pemycim yepe3 kocMmeTHuHui neektT. OCTaHHIMH POKaMHU
PpeecTpyrOTh 30UTBIICHHSI 3pOCTAHHS PiBHSI 3aXBOPIOBAHOCTI
Ha po3aliea Ta aKHe, 0COOIMBO cepe/ 0Ci0 MOJIOIOTO BIKY,
30UIBIIEHHS YacTOTH YCKJIaAHEHUX, TOPIIJHUX JI0 Tepartil
(dopm, SIKi 9aCTO PEIUIUBYIOTh Y1 HABITH 3yMOBIIOIOTH iH-
BaJIIIN3ALli10 XBOPHX. 3’ICYBaHHIO €TIOJNOTIi Ta [TaTOreHe3y,
a TaKOXX TPOOTEMH MiABUIICHHS €(PEKTUBHOCTI JTiKyBaHHSI
BYI'POBOI XBOpPOOH Ta po3aiiea IMpUCBsYEeH] poOOTH SIK BITUM3-
HSIHHX, TaK IHO3eMHHMX J0CIiIHKKIB. He3Baxkarouu Ha Te, 110
HUHI BUBYCHI JICSKI MATOICHETUYHI (PaKTOPU IMX XBOPOO,
JIOCI HEJTOCTATHRO 3 SICOBaHI OKPEMI JIAHKH MEXaHi3MiB PO3-
BUTKY 1IMX JIEPMaTO3iB.

Ba)ximBHM € TakoX IMiIBUIIEHHS e()eKTHBHOCTI POQiIaK-
THUYHHX 1 JIKYBaJbHHUX 3aXOMiB [UIS IUX XBOPHX, OCKUTBKA
Tepartist akHe Ta po3aliea 3UIIAEThCS HeTOCTATHRO edek-
THBHOIO. 3aCTOCYBaHHS HOBHX IIPEIapariB T03BOIIIO O
PO3LIMPUTH apCeHAal 30BHIIIHIX E€TIOTPOIHUX JTIKAPCHKUX
3ac00iB 1t OOPOTHOM 3 TIi€I0 MaToNoTi€et0 [3—5].

MeTa po6otu

3nilficCHeHHS aHami3y JKapChbKUX KOCMETHYHUX 3ac00iB
(JIK3), xoTpi mpusHa4aroTh amMOyaatopHuM mnamientam KY
«3anopi3pkuii 00IIacHUI MIKipHO-BEHEPOIOTIYHIH KITiHIYHIH
JCTIaHCEeP» 3aropi3bKoi 00JIaCHOT paIn 3 3aXBOPIOBAHHIMU
Ha po3ariea (poXkeBi ByrpH) it akHe (BYJIbrapHi ByIpH).

Matepianu i meToau gocnigxeHHs

Marepiamu ToCiiKeHHsS — aMOyJTaTOpHI KapTKX MAIliEHTIB
KY «3amnopi3pkuii 00iacHUN MIKIpHO-BEHEPOJIOTIYHUI
KIIHIYHUN aucnancepy 3aropisbkoi obmacHoi pagu (KY
«30IIBK/» 30P). MeToau mociimpkeHHs: iHhOopMaItiiHIiA
TIOIIYK, CTATUCTHYHUHN, TpadiuHMIi, MAPKETHHIOBUI METO/IH.

PesynkTraTtu Ta ix 06roBopeHHsA

B KY «30LIBK/I» 30P 3niiicHuny aHaii3 aMOyJ1aTOpHIX
KapTOK XBOPHUX Ha aKkHe (ByJbrapHi ByrpH) Ta posariea (po-
JKEBI BYIpH). 3arajoM mpoaHai3yBaiud 36 aMOyIaTOpHUX
KapTOK TAIlIEHTIB 3 aKHE Ta po3ariea.

3rifiHO 3 JaHWUMH, [0 HABCICHI HA puc. I, aMOyJIaTOPHO
OTPUMYIOTH JIiKyBaHH: 12 5kiHOK 1 10 40MIOBIKIB 3 akHE (BYITb-
rapHUMHM Byrpamu), a Takoxx 11 KiHOK i 3 4oJIOBIKH 3 po3ariea.

B KV «30LIBK/]» 30P npoanaizyBaii BIKOBY CTPYK-
TYpy IpyIid aMOyJaTOPHUX IMAI[EHTIB 13 3aXBOPIOBAHHIMHU
mKipu (puc. 2).

3a marnmH, 10 HaBeaeHi Ha puc. 2, B KY «30IBK/I» 30P
OTPUMYIOTh aMOYJIATOPHE JIIKYBAaHHsI 3 aKHE: | MaIlieHT BIKOM
10-14 pokiB, 13 oci6 — 15-25 pokis, 4 xBopux — Bix 2640
pokiB, 4 narient BikoM 41-60 pokiB; 3 po3ariea: 2 — BIKOM
25-40 poxkiB, 6 xBopux —41-60 pokiB, 6 0ci6 — 61-80 pokiB.

[TpoananizyBanu pekoMeHIAINii Ta MPU3HAYCHHS IS
KOMILJIGKCHOTO JTiIKYBaHH;I aKHE Ta po3ariea JIiKapsiMU-JiepMa-
tonoramu KY «30IIBK/I» 30P (mabn. 1) 3a nikapchkoro
¢dopmoro (JID).

[ Pozauea
O AkHe
12
10
8
6
4
2
AkHe
0
XKiHoua Posauea
Yonosiva
CraTb

Puc. 1. AHanis ambynatopHux kapTtok nauieHTis KY «30LUBKA» 30P
3a CTaTTIo NpY 3aXBOPIOBAHHSIX Ha akHe Ta po3aLiea.

M AkHe

15 @ Po3auea
10

5

0 p

Posauea
10-14 14-25 AkHe
25-40 40-60
1 2 60-80
8 4

5

Puc. 2. Anania ambynatopHux nauieHTie KY «30LLBK[» 3a Bikom npu
3aXBOPIOBAHHsIX Ha akHe Ta po3aLlea.

3a raHUMHU, SIKi HaBeNIeH1 B mabauyi 1, Tikapi-nepmMaTosio-
ru KY «30IIBK/» 30P mig yac akHe peKOMEHIYIOTH LIS
amOymaropHoro JikyBaHHS Taki JI®: T0CBHOH, Tenb, Kpem,
Karicysau. [1pu poxkeBHUX Byrpax y KOMIUIEKCHOMY JIiKyBaHHI
aMOyITaTOpHUX TAIi€HTIB PEKOMEHIOBaHI JOCHHOHH, Teli,
Ma3i.

[Mpoananizysanu JID i pipmu-BupodHukn JIK3, ski pexo-
MEHIOBaHI JTiKapsIMA-IePMaTOIOTaMH B KOMIUTCKCHiH Tepartii
akue KY «30ILIBK]» 30P (ma6n. 2).

3a naHumu mabauyi 2, IpyA 3aXBOPIOBaHHI Ha aKkHE JIiKa-
pi-nepmaronoru KY «30IIBK/I» 30P npu3HagatoTs aMOy-
JIATOPHUM IalliEHTaM JIOChUOH Yy 26,66 % BUNIAKIB, PO3YNH
JUTS 30BHITITHBOTO 3aCTOCYBaHHSI, Ma3i, Karcyiu — 1o 6,67 %,
remi — 40,00 %, kpemu — 13,33 %. I1ix gac anamizy 3a dip-
MO-BHUPOOHUKOM 3’sicyBanu, 1m0 33,33 % (TOB «ABaHT»,
Vkpaina; 3AT «Papmuatyp», M. Ozneca, Ykpaina) mpumnaaae
Ha JIK3 BiTum3nsiHOrO BUpoOHUITBa, 13,33 % — kpain CH/I
(TOB «Xencu-T'enmb», PD), 53,34 % cranosmsars JIK3 3akop-
nmouHoro BupoOHuITBa (Papmacaiince k., Kananma; Criden
Jlaboparopis, Ipnanais; JIEO Jleboparopic Jlimiten, Ipnan-
nisi; Earenmprapn Apunaiimitrens ['M6X & Ko.KIT, ®PH;

336

AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeAVNYHOI Haykm Ta npakTvku. — 2019. — T. 12, Ne3(31)

ISSN 2306-8094



ﬂpusHaquHﬂ KOMI1I1eKCHOI mepam"l' akHe ma posauea ﬂfKapCbKUMU KocMemuy4HUMU 3acobamu ymosax aM6ynamopHoao ﬂnysaHHFl...

Tabnuuga 1. ikapcbki popmu, O 3aCTOCOBYIOTb Y KOMMIEKCHIN Tepanii nig Yac akHe Ta po3auea B KY «30LWBKA» 30P

Bup nikapcbkoi hopmu

Hasga
AxHe + + - + - + ¥
Posauea w i - — - -

Tabnuusa 2. JIK3, wo pekoMeHOoBaHi B KOMMNIEKCHIN Tepanii akHe (ByrpoBin xBopobi) B KY «30LUBKO» 30P

BeH3oiny nepokeva YIPECON ®apmacanHc IHk, Kanaga JlocblioH 10 % no 30 mn y cbnakoHi
Po34nH Ans 30BHILLHLOTO
2 XnoprekeuanH XINOPrEKCVANH gsTa?iapMHaTyp», M-Ofgca; Po3unH 3actocyBaHHs 0,05 % no 100 mny
P dprakoHi
3 Comb drug: 6§H30|qy [IVAK Cquoer Ta6opartopis J11z., Fems Fenb 10 15 1y TyBax
nepokcuay, kniHaamiLuHy Ipnaxgis
4 Kriingamiuus [EPVBA C E“;:”"ap" CapEesE Iy |5 Femb 10 5 1 a6o 10 15 1y Ty6ax
5 Comb drug: meTporinason, METPOHIOA30IT | TOB «ABaHT», YkpaiHa lenb 'enb no 30 ry Ty6ax
PO34MH XITOPrekCUanH
Comb drug: cipka ocamkeHa,
6 MEHTOR, kapbonar, " OENEKC-AKHE TOB «Xencu-lenby, PO lenb 'enb no 30 ry Ty6ax
€KCTPaKTW POCINH, HaTpito
rippokeung
Comb drug: nuMoHHa
7 kucnota, meHton, rmiuepuH, | AEJNIEKC AKHE TOB «Xencu-lenby, PO TlocbiioH 100 mn
€KCTPaKT POCIIUH, KaTOH
9 AsenaiHoBa kucnora AKHECTONN BAT «KviBmegnpenapary, Ykpaita | Kpem Kpem no 30 r y Ty6ax
Comb drug: HiaumHamia,
NiPOKTOH onamig, nino- ! )
10 FApOKGi K-Ta, NlHONEHoBa EFFACLAR DUO Roche-Posay, ®paHuiia Kpem Kpem no 40 r y Ty6ax
K-Ta, npokepas
1 130TpETiOHIH AKHETUH CMB TexHonopxi CA, benbris Kancynm Kancynm no 16 mr Ne 10 x 3

Tabnuusa 3. K3, Wwo pekomeHa0BaHi B KOMMIEKCHIM Tepanii po3auea (poxesux ByrpiB) y KY «30LUBKO» 30P

BeH3oiny nepokeva YIPECON ®apmacanHc IHk, Kanaga JlocbiioH 10 % no 30 mny cpn.
2 AsenaiHoBa kucnota CKMHOPEH gag;p )I(sz;?z}ep HETETT T lenb Mo 5 rabo 30 r rento B Ty6i
3 MetpoHigason HOEMOJEKC CTOMN §t|p2?H;¢iT05iOTeXHOJ'IOFi'I'», JlocbiioH 150 mny con.
4 KniHaamiumH LOEPVBA C Epﬁzmapk ®apMacsioTukans JITl., lenb lenb no 5 rabo no 15 ry Tybax
5 Caniywnosa kucnota NEMOCKIH-AKHE | TOB «botaHika», Ykpaina Masb 50 mn

I'menmapk Papmaceiorukans JIT/, Iaais; Roche-Posay,
Opantis; CMb Texnomomki CA, benbris).

IIpoananizysamu JI® i (hipMH-BHPOOHUKHN JTiKapChKUX
KOCMETHYHHX 3aC00IB, SIKI pEKOMEH/IOBaHI JTiKapsiIMU-IepMa-
TOJIOTaMH B KOMIUTEKCHIH Tepartii po3atea KY «30IIBKI»
30P (mabn. 3).

3riiHO 3 JaHUMHU mabauyi 3, TPU 3aXBOPIOBAHHI Ha
pozarea nikapi KY «3amopispkuii o0nacHui MIKipHO-Be-

HepoJoriyHni KiiHigHNi qucnancep» 30P mpusHauaroth
aMOyJIaTOPHYM IallieHTaM JIOChHoHN y 40 % BHUIIaKIB, Telt —
40 %, mazi — 20 % BumnaaxiB. Y pe3ynbrari aHajli3y BUSBHIIH,
mo 33,33 % («HBII «®itobioTexnonorii», Ykpaina; TOB
«boranikay, Ykpaina) npunanae Ha JIK3 BiTuusHsHOTrO,

66,67 % — 3aKOpIOHHOTO BUPOOHUIITBA.
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O. I1. Kineesa, I. B. bywyesa

BucHoBKkuM

1. IIpoananizyBanu aMOyIaTOpHi KAPTKH XBOPHUX HA aKHE
Ta po3ariea, siki orpuMyBain JikyBaHHs B KY «30LLIBK/I»
30P, 3a crarTio. BusHaunmm, mo KOMITIEKCHE JIIKyBaHHS
orpumytoTh 33,33 % xiHoK i 27,78 % UYOMOBIKIB 3 aKkHe, a
Takox 30,56 % sxiHok i 8,33 % 90NOBIKiB i3 po3ariea.

2. Bukonanu aHaiiz aMOyJIaTOpPHAX XBOPUX Ha BYJIbrapHI
ta poxkesi Byrpu KY «30LIBK]I» 30P 3a Bikom. 3a pe3ymb-
TaTaMH aHali3y, aMOyJIaTopHE JIIKYBaHHS aKHE OTPUMYIOTh
4,55 % oci0 Bikom 10—14 pokis, 59,09 % —Bikom 15-25 poxis,
18,18 % — Bikom 2640 poxiB, 18,18 % — Bikom 41-60 pokiB.
Ipu pozariea B KY «30IIBKI» 30P oTpuMyIOTh JIiKyBaHHS
amOymnaropHi marieHTu: 42,86 % oci6 BikoM 25-40 pokis,
28,57 % — Bikom 41-60 pokiB, 28,57 % — Bikom 61-80 pokiB.

3. Buxonanmu anani3 JIK3 3a JIO, siki stikapi KY «30LLIBK»
30P npu3Hauany B KOMIUIEKCHIN Teparii akHe i po3area.
BceranoBwy, 110 Ha JIOCEHOH 1 KpeMU mpumaaino 26,66 %,
PO3YMHU JUIS 30BHIIIHBOTO 3aCTOCYBaHHsI, Ma3i Ta KaICyJIi —
1o 6,67 %, rens — 40,00 %, kpemu — 13,33 %.

4. 3nivicammm anani3 JIK3, 110 pekoMeHIy0ThCs JiKapsi-
mu-aepmaronoramu KY «30LIBK/» 30P, y xomriekcHii
Teparii py ByJIbIapHHUX 1 POXKEBUX Byrpax 3a (pipMoro-BU-
pobHuKoM. 3’sicyBaiy, 1110 33,33 % (TOB «ABant», Ykpaina;
3AT «®apmuaryp», M. Oneca, Ykpaina) npunaaae Ha JIK3
BITUU3HSIHOTO BUPOOHUITBA, 13,33 % — kpainu CH/I (TOB
«Xencu-T'enwy, PO), 53,34 % cranosnars JIK3 3akopmon-
HOTO BUPOOHHMIITBA.

5. Pe3ynbTaTii MApKETUHIOBOTO TOCTI/PKEHHSI CBIYaTh, 1110
YKpaiHCBKUH (papMarieBTUUHUN PUHOK JTIKAPCHKUX KOCMe-
TUYHUX 3aC001B JUIs JIIKyBaHHS aKHE Ta po3allea He Hachue-
HuH. PO3BUTOK JOCHTIKyBaHOTO PHHKY MOXKE BiOyBaTHCS
BHACIIIIOK pO3POOTEHHS Ta HAIXOHKEHHS K BITUU3HIHUX,
Tak iHozemHux JIK3.
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OpwriHanbHi gocnimxeHHs = Original research

EcekTuBHICTL Tepanii BancapTaHoMm i3 rigpoxnopTtiaangom
Ta il BNJIUB Ha CTaH MioKapAa niBoro nepeacepas
B XiHOK i3 rinepToOHi4YHOK XBOPODOOIO Y CTaHi nocTMeHoNnay3u

M. KO. KonecHuk**&F M. B. Cokonosa®cP

3anopisbkuii fepkaBHWA MEANYHUI YHIBEPCUTET, YKpaiHa

A — KOHUenNUis Ta An3aitH gocnipxkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — ocTaTouHe 3aTBepaXeHHs CTaTTi

MeTa po6oTu — ouiHMTK edbekTUBHICTb KOMOIHALLii BancapTaHy 1 rigpoxnopTiasuay Ta ii BAnMB Ha CTPYKTYPHO-(YHKLIOHaNbHI napaMeTpu
miokapza niBoro nepeacepas B XIHOK i3 rinepToHiyHo xBopoboto (MX) y cTaHi noctMeHonaysu.

Marepianu ta metoau. Y BigkpuTe NPOCNEKTUBHE KOHTPOINbOBaHE AOCNiMKeHHs 3anyy4uniu 100 XiHOK y CTaHi NOCTMeHoNay3m 3 Heycknag-
HeHoto ['X. TpaHcTopakanbHy Ta Cnekn-TpekiHr exokapaiorpadito BukoHanm Ha ynstpassykoBomy ckaHepi «Vivid E9 XDClear Console 4D
Expert 100» (General Electric, CLUA) cuuxpoHisoBaHo i3 3anncom EKI. [JoboBe MoHiTopyBaHHs AT 3gilicHMny 3a [OMOMOrot0 Npunagy
ABPM-04 (Meditech, YropimHa). Yepes 6 micsuiB nikyBaHHA aHTUriNepTeH3NBHOK KoMOiHaLielo BancapTaHy i rigpoxnoptiasuay BCiM
XIiHKaM MOBTOPHO BMKOHAmNN OOCTEKEHHS B MOBHOMY 06cs3i. CTaTUCTUYHUIA aHani3 pesynbTaTiB 34ilicHIOBany, BUKOPUCTOBYHOUM NakeT
nporpam Statistica 13.0. Yci TecTu 6ynu ABOBIMHUMM, CTAaTUCTUHHO 3HaYYLLMMK BBAXanwu BigMiHHOCTI npu p < 0,05.

Pezynkratn. Ha tni 6-micsyHOro nikyBaHHs BancapTaHoM i rigpoxnopTiasnaoM y XiHok i3 X y cTaHi nocTMeHonayaw BiporigHO 3HW3K-
nnesa nokasHukK odicHoro cuctoniyHoro AT Ta odpicHoro giactonivHoro AT (p < 0,001), cnocTepiranu Hopmanisadito Lyx napameTpis.
LlinboBuii piBeHb AT, 3a AaHNMM 0iCHOTO BUMIPIOBaHHS, [OCATHYTO y 64 % xBopwx. BusHauunu BiporigHe 3HmxeHHs iHaekcy vacy CAT y
AeHHuin nepioa B 1,6 pasa (p = 0,012), paHkosoro nigiomy CAT (p = 0,021) Ta cepeaHboro nynbcosoro AT (p = 0,012). Axanis guHamiku
dedhopmauiiHux BnactmaocTei miokapaa J1T nig Bnnneom 6-MicA4HOi aHTUriNepTeH3VBHOI Tepanii He Noka3aB BipOTiAHi 3MiHW NOKA3HWKIB
No3A0BXHLOro CTpenHy J1M y xiHok i3 X y cTaHi nocTMeHonayau Ha BigMiHy Big cTpeiHy JILL.

BucHogku. KombiHoBaHa aHTUrinepTeH3vBHa Tepanisi BancapTaHoOM i riapoxyiopTiasifom Y XiHOK y CTaHi nocTMeHonaysu € epeKTUBHOI,
6e3MneyYHOI0 Ta XapaKTepr3yeTbCS XOPOLLOK TONEPaHTHICTI0. 3acToCyBaHHs Takoi Tepanii NpoTarom 6 MicsLIB BipOrigHO He BNMMBae Ha
po3mipu Ta AedopmaLlinHi BNacTUBOCTI MiBOro Nepeacepas Ha BigMiHy Bif MO3UTUBHOIO CTPYKTYPHO-OYHKLIOHAIbHOTO peMOAENOBaHHS
niBOrO LUMyHOYKA.

AhheKTMBHOCTL Tepanuu BancapTaHOM C FTMAPOXIOPTMA3MAOM U ee BNUSHUE Ha COCTOSIHWE MUOKapAa NeBOro npeacepaus
Y XEHLLWH C rMnepTOHUYECcKol 60ne3HbI0 B COCTOSIHUM MeHonay3bl

M. tO. KonecHuk, M. B. CokonoBa

Llens paboTkl — oueHUTb 3hdeKTUBHOCTb KOMBMHALMM BancapTaHa U rmapoxnopTasnaa v ee BIUSIHWE Ha CTPYKTYPHO-YHKLMOHAMbHbIE
napameTpbl M1MOKapAa NEBOrO NPEACEPANs Y KEHLLUWH C TMNepTOHUYECKON BoNe3Hbio B COCTOSIHUM NMOCTMEHONAY3bl.

Matepuansl u metoabl. B OTKpbITOE NPOCNEKTUBHOE KOHTpONuUpyemoe uccregoBaHue Bkmtounny 100 XEHLMH B COCTOSIHUM NOCT-
MeHoMay3bl C HEOCTOXHEHHOW TMMNEepTOHNYECKo 6one3Hbi0. TpaHCTopaKanbHyo U CNEKN-TPEKMHI 3xoKapamorpaduio NpoBoaMNM Ha
yneTpassykoBoM ckaHepe «Vivid E9 XDClear Console 4D Expert 100» (General Electric, CLLUA) cuHxpoHu3mpoBaHHo ¢ 3anucbto JKT.
CyTo4Hoe MoHuTOpMpoBaHue ALl npoBoaunu ¢ nomolbto yctporctea ABPM-04 (Meditech, BeHrpusi). Yepes 6 mecsLeB neyeHus aH-
TUIMNEPTEH3VBHOW KOMOUHAaLMEN BancapTaHa C rMapoxXiopThasnaoM BCEM XeHLLMHaM NOBTOPHO NpoBoAWAn obcrneoBaHue B MOMTHOM
obbeme. CTaTUCTUYECKNIA @aHanM3 pesynsTatoB OCYLLECTBNANM C UCMONb30BaHMeM naketa nporpamm Statistica 13.0. Bce TecTbl 6binn
[BYCTOPOHHWUMW, CTAaTUCTUYECKW 3HAYMMBIMI CYUTany oTnmums npu p < 0,05.

Pesyniratsl. Ha hoHe 6-MecsyHOro neveHust BancapTaHoM 1 MZPOXIIOpTUAa3NaOM Yy XKeHLUH ¢ B B COCTOSIHIM NOCTMEHONay3bl LOCTOBEPHO
CHU3UNMCH NoKasaTeny 0UCHOTO CUCTONMYeCKoro 1 odmcHoro anactonuyeckoro Al (p < 0,001), Habntoganu HopManusaumio 3Tux napa-
meTpoB. Lienesoit ypoBeHb All, N0 AaHHBIM OOMCHOTO U3MEPEHUS!, [OCTUIMN 64 % naumeHTok. OTMEYeHO JOCTOBEPHOE CHUXKEHNE NHAEKCa
BpemeHu CA[l B aHeBHol nepuopg B 1,6 pasa (p = 0,012), ytpenHero nogbema CAL (p = 0,021) u cpegrero nynscosoro AL (p = 0,012).
AHanus guHamuky gehopmaLiMoHHbIX CBOMCTB Muokapaa J1T nog BNMsHMEM 6-MeCAYHON aHTUIMNEPTEH3NBHOW TEpanuM He nokasan Ao-
CTOBEPHbIE M3MEHEeHUs nokasaTenei npofonbHoro ctperHa STy xeHwmH ¢ b B COCTOSHUM NOCTMeHonay3bl B OTAMYKE OT cTperHa JK.

BIAOMOCTI YOK: 616.12-008.331.1-085.225+615.254.1:616.125]:618.173
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M. FO. KonecHuk, M. B. Cokornosa

BriBogk!. KoMbrHMpOBaHHas aHTUrMnepTeH3VBHas Tepanis BancapTaHoM C MMAPOXIIOPTUA3MAOM Y XKEHLLMH B COCTOSIHAM MOCTMEHOMay3bl
AaBnseTcs A deKTUBHON, 6e30MacHo 1 xapakTeprn3yeTcs XOpOoLUEen NePEHOCMMOCTBI0. [pUMeHeHNe AaHHOW Tepanun Ha NPOTSXXKEHNN
6 mecsLeB JOCTOBEPHO He BNWSIET Ha pa3Mepbl 1 AetOopMaLMOHHbIE CBOWCTBA NIEBOTO NPEACEPANs B OTIIMYME OT NO3UTUBHOMO CTPYK-
TYPHO-(DYHKLMOHANBHOMO PEMOAENMPOBAHNS NEBOTO XesyAouKa.

Knio4eBsble crnoea: gecdopmauus nesoro Npeacepans, rmneptToHMyeckas 6onesHb, KEHLLMHbI B nocTtMeHonayse, BancaptaH, rmgpo-
Xnoprtmasua.
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The effectiveness of therapy with valsartan and hydrochlorothiazide and its effect on the left atrial myocardium condition in
women with arterial hypertension in postmenopause

M. Yu. Kolesnyk, M. V. Sokolova

Purpose - to evaluate the effectiveness of the combination of valsartan and hydrochlorothiazide and its effect on the structural and
functional parameters of the left atrial myocardium in postmenopausal women with arterial hypertension.

Materials and methods. An open prospective controlled study included 100 postmenopausal women with uncomplicated arterial
hypertension. Transthoracic and speckle tracking echocardiography was performed on a Vivid E9 XDClear Console 4D Expert
100 ultrasound scanner (General Electric, USA) with ECG-synchronization. Ambulatory blood pressure monitoring was performed
using the device ABPM-04 (Meditech, Hungary). After 6 months of treatment with the antihypertensive combination of valsartan and
hydrochlorothiazide, all women were re-examined in full. Statistical analysis of the results was performed using the Statistica 13.0 software
package. All tests were two-way, statistically significant considered differences at P < 0.05.

Results. As a result of our study, office systolic and office diastolic blood pressure in postmenopausal women with arterial hypertension
significantly decreased (P < 0.001) due to a 6-month treatment with valsartan and hydrochlorothiazide. The target level of blood pressure,
according to office measurements, was reached by 64 % of patients. A significant decrease of the SBP time index in the daytime in 1.6
times (P = 0.012), morning rise of SBP (P = 0.021) and the average pulse blood pressure (P = 0.012) was observed. Analysis of the LA
deformation dynamics under the 6-month antihypertensive therapy did not reveal significant changes in the longitudinal strain of the LA
in postmenopausal women with AH, unlike left ventricular strain.

Conclusions. Combined antihypertensive therapy with valsartan and hydrochlorothiazide in postmenopausal women is effective, safe
and well-tolerated. The use of this therapy for 6 months does not significantly affect the size and deformation properties of the left atrium,

in contrast to the positive structural and functional remodeling of the left ventricle.

Key words: left atrial deformation, arterial hypertension, postmenopausal women, valsartan, hydrochlorothiazide.
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lineproniuna xBopoba (I'X) — HalOULIBII aKkTyanbHa Tpo-
OremMa cy4acHOi MEIUIIMHY 3aBJISIKH 11 BEJTMKIH MOMIUPEHOCTI
Ta BUCOKI{ 4acTOTI YCKJIaHEHb, 110 IPH3BOINTH JI0 BTPATH
Tipare3iarHocTi HaceneHHs. OJJHUM i3 IPOBITHUX TaTOreHe-
THYHUX MEXaHi3MiB po3BUTKY [ X y KIHOK y mocTMeHomay31
€ nedilUT eCTPOreHiB, 10 BUHUKAE B LICH MEPiof, a TaKOK
T1aTOJIOTIYHE PEMO/IEITIOBAHHS MiOKap/a, 1110 TIOCTYIIOBO TPH-
3BOJIUTH JI0 PO3BUTKY CEPLIEBOT HEIOCTATHOCTI K KiHIIEBOT
TOUKM 3axBoproBanHs [2,3]. Cran mniBoro nepencepas (JII1)
CBITYUTH TIPO CTYIIHb KOMIIEHCAIIi HU3KH CEpPLEBO-CY/IHH-
HUX 3aXBOPIOBaHb 1 IOKA3Y€ BAXKKICTh Kap/10BACKY/ISIPHOTO
PEMOICITIOBaHHS MiOKap/ia 3arajiom [4].
Posmip JIIT wacto 36inburyersest mpu ['X Ta acomiroeTsbest B
TaKHX MAII€HTIB 13 HECTIPHUSATIMBUMH Kap/1i0BaCKYISIPHIMHI
noisivu [5,6]. Cnexn-Tpekinr exokapaiorpadis — 4yT-
JIMBUI MEPCTIEKTHBHUN METOJI PaHHBOI JIarHOCTHKHU 3MiH
CTaHy MiOKap/ia Ha OCHOBI BUBUCHHS HOTO JlepopMariiiHux
BiactuBoctei [7]. AHani3 nedopmartii (cTpeiiHy) Miokapaa
JIa€ MOXKJIMBICTD BUSIBUTH CYOKJIIHIYHE YPa)KECHHS CEpIIEBO-
TO M’si3a, KOJIM TPaJULiiHI exokapaiorpadiuHi mapamerpu
3aJIMIIAIOTHCS B MEXKaX HOPMHU.

[IpunuHeHHs penpoayKTHBHOI (YHKIIT TPU3BOIUTE JI0
HEHPOCHJOKPUHHUX MOPYIIEHb, SKi i BU3HAYAIOTh IIEBHI
ocobnmBocTi nepediry I'X y nocrMeHormay3anbHUX JKIHOK,

a e()eKTHBHICTh aHTUTINIEPTEH3UBHOI Tepartii B )iHOK BIKOM
noHan 50 pokiB 3HWXKYEThCs. BukopucranHs koMmOiHaIil
BaJICAPTAHY 3 IIPOXJIOTIA3HUIOM [Tl KOPEKIIIT IMiABUIIIEHOTO
apTepianbHOro TUcKy (AT) € maTtoreHeTHYHO OOTPYHTOBAHUM
nipu ['X y 5KIHOK y 1Iepio] MOCTMEHOIay3H, BpaXOBYHOUH CO-
JIUyTIIUBICTD 1 3aTPUMKY HaTpito Ta pigun [1]. Aje BrumB
1€l koMOiHarii Ha cTpyKTypHO-(DYHKIIOHAIBHUH cTaH JITT
y KIHOK y CTaHi IOCTMEHOIAY3: BUBYCHO HEAOCTATHEO.

Meta po6otu

OuinnTi eeKTUBHICT KOMOIHAIT BajicapraHy i rigpo-
XJIOpTia3uay Ta ii BIUIMB Ha CTPYKTYPHO-(QYHKI[IOHAIBHI
rmapaMeTpu MiOoKap[a JIiBOTO Iepeicepas B KiHOK i3 [ X y
CTaHI TIOCTMEHOTIAY3H.

Marepianu i MeToaun gocnimKeHHA

PoGota BukoHaHa Ha 6231 HABYAJIHHO-HAYKOBOTO MEAUIHOTO
HEHTpPY « YHIBEpCUTETCHKA KITiHiIKa» 3amopi3pKoro JepyKaB-
HOTO MEJWYHOTO YHIBEpPCHUTETY. Y BIIKPHUTE NPOCIEKTHBHE
KOHTPOJIbOBaHE JOCHipKeHH 3amyamy 100 XiHOK y cTaHi
MOCTMEHOTIAY3H, cepenHii Bik — 57,7 £ 4,3 poky. Kpurepii
samydyenns: [ X [-II craxii, cuHycoBHii pUTM, TUCHMOBA
iH(pOpMOBaHa 3rofia Ha y4acThb y JociiukeHHi. Kputepii
BWJIYYEHHS 13 JIOCII/PKEHHSI: CUMIITOMaTHYHA apTepiajibHa
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rinepreHsis, TinepToHis «OLI0ro Xxanaray, IpUIMaHHs TOPMO-
HaJIbHOI €CTPOreH3aMicHOI Tepariii, ilnemMiuHa XBopoba cep-
1151, piOPHIISILIISL T TPIMOTIHHS TIepeicep/ib, Kap/ioMiomnarii,
TIPUPODKEH] Ta HaOyTi BaJH CepIs, IyKPOBHUI IiabeT, rocTpi
TTOPYIIEHHS MO3KOBOTO KPOBOOOITY B aHaMHE3i, XPOHIUHI
3aXBOPIOBAaHHS JIETCHb, OpOHXiaJdhbHA acTMa, aKTHUBHI iH-
(hexiifHi Ta OHKOIOTIYHI XBOPOOH, IBHKICTH KITyOOYKOBOT
¢inbrpanii menmre Hix 60 Mi/xB 3a Gopmynoro CKD-EPL

Jiarno3 ['X BcTaHOBITFOBAITH BiJIITOBIIHO JI0 PEKOMEH/IAIIIH
VYkpaiHchKoi acoliatii Kap/ionoriB Ta €BponelchKoro ToBapy-
CTBa Kap/Ii0JIOTIB 3 JIIKYBaHHsI apTepiabHOI rineprensii [8,9].
OOCTe)KeHHS BCIX MAIIEHTOK BUKOHAIM B 005131, repeadade-
HOMY YHI()IKOBaHUM KJIIHIYHUM TPOTOKOJIOM «ApTepiaibHa
rimepren3isn» (Hakaz MO3 Ne 384 Bix 24.05.2012 p.). Yei
XBOPI JJOATKOBO OOCTEKEHI TIHEKOIIOTOM Y MeKaX IITaHOBOTO
npodinakTuaHOro oy, CTaH MOCTMEHONAY3H BU3HAYAIH
SIK TIIOHAMMEHIIIe 12 MiCsIiB aMeHOpel Ta MiITBEepIKYBaIH
3HaueHHsM cupoBaTtkoBoro ®CI" monax 25 MME/mn [10].
YeiM sKiHKaM BUKOHAJIN aMOyIiaTopHe J000BE MOHITOPYBaHHS
AT 3a nonomororo npunany ABPM-04 (Meditech, Yropum-
Ha). [linBumenum BBaxkanmu cepenHbonoooBuii AT moHan
125/80 MM pr. cT., cepeHboieHHIN — oHa 135/85 MM pr. T,
HIYHY TIMEePTeH31I0 MiarHOCTyBaJIM MIPU cepenHix piBHIX AT
y et iepion monaz 120/70 mm pr. ct. [8,11].

TpaHcTOpakabHY Ta CIICKJI-TPEKIHT eXOKapIiorpadiro BU-
KOHYBaJIM Ha yIbsTpazBykoBoMy ckaHepi « Vivid E9 XDClear
Console 4D Expert 100» (General Electric, CILIA). Busna-
yarmu KinneBo-maiactonigauit (KZP) 1 kiHIIeBO-cUCTOMIYHHI
po3mip (KCP) JIIII, ToBIIMHY MIKIILTYHOYKOBOI IIEPETUHKH
(MILIT) 1 3apupoi crinku JILI (3CJILL), ninifiHuil po3mip
niBoro nepeacepas (JIIT). Inpexc macu miokapna JiiBoro
uuryHouka (IMMUJIL) momo mutomi nmoeepxHi tina (TII1T)
po3paxoByBaH 3a (hopMyI0I0 AMEPHUKAaHCHKOTO TOBAPHCTBA
exokapmiorpadii. ['imeprpodiro JILI Busragamm sk IMMIIIL
monanx 95 r/m?. O6’em JIIT po3paxoByBain 3a JOTIOMOTOIO
MoauikoBaroi popmyiu CiMricoHa y 2- 1 4-KaMepHii mpo-
€KIISX 3 alliKaJIbHOTO JOCTYITy Y B-pekumi, 3 HacTymHOIO
innekcariero 1o [1I1T, 3HaYeHHST OTPUMAHOTO iHICKCY 00’ €My
JIIT (IOJIIT) monax 34 mu/m? BBakajM matonoridauM [12].
Cucromniuny ¢yskito JIII ominroBau 3a (Hpakiliero BUKU-
ny (®B), BukopucroByroun OirutaHoBuid Metox CiMIicOHa.
IMapamerpu maiactomiunoi ¢ynkuii JIII anamizysanu 3a pe-
KOMEHJaMiIMu €BPOTIEHCHKOI acoIiartii Kap/1ioBaCKyIIIpHOI
Bisyauizamii 2016 p., o mependadae My mbTHIIApAMETPHIHAN
miaxin [13]. Yei BUMiproBaHHS pOOWIH TpUdi, pe3yJIbTaTh
yCePEIHIOBAIH.

Jist aHanmizy moxasHMKIB jgedopmariii Miokapia BUKO-
PHCTOBYBAJIM ITAKET MPOrpamMHoro 3abe3nedenns 2D Strain,
pe3yNbTaTH OmnpalboByBad Ha pobouiii cranmii Echopac
(Bepcis 113, GE, CIIIA). Bizyaumizamito JII1 BukoHanu B
Moau(iKoBaHIl amiKanbHii 2- 1 4-KaMepHii MO3HUIISIX TaK,
106 JIIT OyB mokazanuii i3 MAKCUMAJILHUMHA PO3MipaMHu 3a
noBroro Biccro. [Ticms orpumanss sikicHOTO 300paskerHs JIIT
TIPOBOMIMIIM 3aITAC BiICOKIIIMB i3 gacTtoToro 60—80 kanpis
Ha CEKYHY IPOTITOM 3 MOCIIJOBHUX CEPLEBUX LIUKIIIB ITij1
qac 3arpuMku quxanas Ta 3 EK[-cuaxponizamiero. I1in gac
00poOKM 300paXkeHb 3/IMCHIOBAIN TPAacCyBaHHS KOHTYpa

ennokapaa JIIT meromom «point-and-clicky, mics woro JITT
ABTOMAaTHUYHO PO3AUTIN Ha 6 CETMEHTIB y KOXKHIH TTO3UIIIi.
CerMeHTH 3 HESIKICHOO Bi3yasIi3alli€ro BUIyYald 3 aHAITI3Y.
Kinnesuii pesynprar — nmoOyaoBa mporpaMHUM 3abe3rie-
YeHHSM 1 KoxkHOTo cermeHTta JIIT kpuBUX MO370BKHBOT
nedopmartii. Jledopmariro (CTpeifH) BH3HAYAIN SIK BiJICO-
TKOBY 3MiHY pO3Mipy 00’€KTa MOPIBHSIHO 3 TOYaTKOBUM
Po3MipoM. AHaIli3 BUKOHYBAJIN, BAKOPUCTOBYIOUH 2 BapiaHTH
cuaxpoHizaii 3 EKT:

— BiJ movarky P-3y0uisi: kpuBa gedopmaliii Mae HeraTuBHY
YaCTHHY, [0 BiNoBinae noznoxasoMy cTpeitay (I1C) JITy
(hasy ckopoueHHs, Ta MO3UTHBHY, sika rnokazye [1C JII1y pe-
3epByapHiii ¢a3i poootu JII1. Cyma 000X miKiB (HETATHBHOTO
Ta MO3UTHBHOIO) JIOPIBHIOE TII00ATBHOMY TTOB3I0BKHBOMY
crpeiiny (I'TIC) JIII. 3naueHns nokaszHukiB crpeiiny JIIT
OTPUMYBAJIM IIIAXOM YCEPEAHEHHS BiIIOBITHUX CETMEH-
TapHUX 3Ha4eHb 115 BCix 12 cermenTis JIIT, a Takoxk okpemo
JUTA 2- Ta 4-KaMepHOI MO3HIIIT;

— Bl BepxiBkH 3yO1s R: peecTpytoTs 2 MO3UTHBHI KK
KpuBOi nedopmaliii, o BiIIOBIIAIOTE (PYHKIIIT pe3epByapa
Ta ckopoueHHs JIIT; BUMipIoBaIM BETMYMHY TIEPIIOTO iKY,
sxuit mopisatoe ['TIC JIIT.

AHaJti3 BiITBOPIOBAHOCTI MMOKA3HUKIB AehopMariii mio-
kapzaa JI[1 BukoHaM B IONEepeIHBOMY HOCIiKeHH] [ 14].

[Ticist oOCTEX)ESHHS BCIM MAIliEHTKaM SIK aHTUTiIePTeH3NB-
HYy Teparilo Npu3Hayain KoMOiHamio Bajcaprany (y /1031
80-320 mr Ha m00y; cepemns mo3a — 195 mr) i rigpoxitop-
tiazuay (B n1o3i 12,5 mr). EextuBHICTh Tepartii oniHOBAIN
gepe3 1 1 3 micArl IUIXOM aHaTi3y MIOIEHHUKA CAMOKOHT-
posto AT, a Takok 0(hiCHOT0 BUMIpIOBaHHS. 32 HCOOX1THOCTI
XBOPHM ITiJIBUIILYBAJIN JI03y BasicapTany, 14 (14 %) xBopux
yepe3 Hee(heKTHBHICTh Tepalrlil 10aTKOBO IPU3HAYAIIN aM-
JOMUTIIH y 1031 5 MT a60 10 M. Yepes 6 MicAIliB MarieHTaM
MOBTOPHO aMOyJIaTOPHO BUKOHYBAJIM JOOOBHI MOHITOPHHT
AT, TpaHCTOpaKaibHy Ta CIEKJI-TPEKiHT eXoKapaiorpadito. Y
3B’SI3KY 3 BHCOKUMH BUMOTaMH JI0 SIKOCTi 300paKEeHHS aHaITi3
nedopmaltii Miokapa il 4ac MOBTOPHOTO JTOCIIIKCHHS
BuKoHaIH y 88 (88 %) mamieHTOK.

CTaTHCTHYHUI aHali3 pe3ysbTariB 3/1HCHIOBAIN, BUKO-
pucTOBYIOUH mMmakeT mporpam Statistica 13.0 (StatSoft Ink.,
NeJPZ8041382130ARCN10-J, CIIA). Po3mnoxin noka3Hu-
KiB mepeBipsuin 3a gornomororo kpurepis lamipo—Yinka.
JlaHi OTIMCOBOT CTAaTUCTUKY HaBENIEH] y BUIIISA/I CEPETHHOTO
apu(METHYHOTO 3HAYCHHS Ta CTAHJAPTHOTO BIIXMIICHHS
M = SD abo y BUIVIAII MeIiaHu Ta MDXKKBAPTHIEHOTO PO3-
Maxy Me (Q25; Q75) 3aexHo BiJ] po3MoaiTy 03HaKu. SIKicHI
TTOKa3HUKH HABOIIIIN y BUIIIAAI aOCONIOTHUX 3HAYCHb 1
BiJICOTKIB. JIuHAMIKy MMOKa3HUKIB OI[IHIOBAIH 3a TECTOM
CrbrofieHTa JUIsl 3B SI3aHUX TPy, Y pa3i HEHOPMaJILHOTO
PO3IOALTY O3HAKH — 3a KpuTepiem Binkokcona. Yci tectu
Oyr TBOOIYHUMH, CTATUCTUYHO 3HAYYIIINMH BBAKAIH BiJI-
MiHHOCTI TipH p < 0,05.

PesynkraTti Ta iXx 06roBopeHHs

OCHOBHI KIJIIHIYHI XapaKTePUCTHKU TAI[IEHTIB HaBEICHI B
mabnuyi 1.'Y 34 (34 %) XiHOK 3apeecTpoBaHa HaJMipHA
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Maca Tina, 54 (54 %) XBOpUX Maju a0IOMiHAILHE OXKHPIH-
Hs1. OOTsDKEHHH CIMEHHII aHaMHE3 32 CepLIEBO-CYJUHHUMHU
noxismu Manu 15 (15 %) oci6, ane I'X y ponudis I minii
Bu3Hadann y 72 (72 %) xBopux. 83 (83 %) marieHToK Manm
TTOPYIICHHS I THOTO OOMiHY.

VYei marieHTKH 100pe MepeHOCHIIH PU3HAYCHY aHTH-
rinepreH3uBHY Tepamiro. [To0idyHnX edekTiB i moTpedu y
CKacyBaHHI IIperapariB He BHHMKaN0. Ha Tii nikyBaHHS
BIPOTi/IHO 3HM3WIINCS MOKA3HUKU O(iCHOTO CHCTOJIIYHOTO
(CAT) Ta odicuoro miacromiunoro AT (JIAT), cnoctepiramu
HOpMaJTI3allifo ux napamerpis (mabn. 2). L{inboBuii piBeHb
AT, 3a maHuMH 0iCHOTO BUMIPIOBaHHS, HOCATHYIH 64 %
xBopHX. 3a pesyasratamu JIMAT, HOpMasbHI cepeTHbOI0-
60Bi 3HageHHs AT Ha 91 IpUMaHHS aHTUTINEPTEH3UBHOT
koMmOiHatii peectpyBanu Tutbku y 50 % mamieHTiB, ane B
OUTBIIOCTI XBOPHX, SKI HE HOCSTIN IUTOBUH piBeHb AT,
criocTepiraimy 3HWKeHHs cepeqabonoooBoro CAT/IAT Ha
10/5 MM pT. CT., 1110 BBA)KAETHCS OKA3HUKOM €(DEeKTUBHOCTI
Tepamii [15]. 3a pe3ynsrataMu monepeaHix JOCIiKeHb Ta-
KOXX BIJIOMO, III0 4acTOTa JOCSTHEHHS IIUThoBOTO piBHS AT
3a nokazHukamu JIMAT cytreBo Hikya [16].

JloBeneno, 1o He Tinbku BHCOKi mokasuuku CAT i JIAT,
aje 1 TPUBAJICTh IXHBOTO MiJIBHINCHHS MPOTIATOM J00U
(«HaBaHTAXXEHHS THCKOM)») Ha CEPLIEBO-CYANHHY CUCTEMY €
BKJIMBHUM TIPEANKTOPOM KapiOBaCKyISIPHUX yCKIIAIHECHb.
Ianexc yacy mae noBeneHy NMPOTHOCTUYHY 3HAUYIIICTh
IIO/I0 YpaKeHHSI OpTaHiB-MillICHEH, HOTo IMiABHUIICHHS 3a-
KOHOMIPHO TIOTIpUIy€e SIK HaONMKCHUH, Tak 1 BiJJIaJICHUIH
nporuo3u ['’X. OTxe, BiH TaKOX MOKe OyTH J0aTKOBUM
KPHUTEPIEM OLIIHIOBaHHS aHTHUTiNepTeH3UBHOI Tepartii [17].
VY HaromMy JOCIiDKEHH] CriocTepiraiy BiporiJiHe 3HWKEeH-
Hs ingexcy yacy CAT y nennmii nepiox B 1,6 pasza Ha T
nmpuitMaHHsA KoMOiHamii BajcapTaHy Ta TiqpOXJIOPTia3umy
(p=0,012).

IopiBasaES H000BOTO Tpodimo AT y xiHOK y pasi
30epekeH0i MEHCTPYaJbHOI (PYHKIIIT Ta MICIIs MEHOIay3:
CBITYNTH: y MANi€HTOK y TIEPio/ ITOCTMEHONAY3U TOOOBHUH
npodine AT xapakrepusyeTbcs BipOTiTHO BUIIUMH 3Ha-
yeHHsIMU BapiabenbHOCTi AT yriponosx 100u, B AeHHHH 1
HIYHHHU NEPioJIH, @ TAKOXK BIPOT'iTHO OUIBILIOI0 BETHYHHOIO
pankoBoro mizuiieHHs AT [1], o kiiHIYHO € HebaKxaHUM
(haxTOpoM. YUaCHUKH HAIIOTO JOCIIHKECHHS MajIH MoKa3-
Huku BapiabenpHOCTI CAT 1 JIAT y Mexax HOpMalTbHIX
3HAYCHB JI0 Ta MiCIsI JTIKYBaHH:, 0€3 CTAaTUCTUYHO 3HATYIIINX
3MiH Ha TJIi IpUiMaHHS TimoTeH3WBHOI Tepamii. OgHAK
MMOKa3HUK pankoBoro migBumieHHs CAT, 3 skuM OB’ s13y-
I0Th HiJIBUIIEHY YaCTOTY PO3BHUTKY KapAiOBaCKYISIPHHUX
KaracTpod y paHKOBI T'OJMHM, BIPOTiHO 3MEHIIHMBCS ITiJ|
BIUTMBOM 6-MICSIYHOTO JTIKYBaHHS KOMOIHAITIEFO BajicapTaHy
Ta TiAPOXJIOpTia3nuay B namieHTok i3 ['X y cTani nocTMeHo-
nay3u. Y MONepeiHiX JOCHTIPKEHHSIX BCTAHOBICHO: SIKILO
AHTHUTINEPTEH3UBHA TEPAITisi 3HIKYE BETMIHHY, IIBUKICThH
PAHKOBOTO MiAHOMY, TO IIe Ma€ CIIPUSATIANBE IPOTHOCTHIHE
3HadeHHs [ 18].

Huni BifcyTHI 3araabHOBU3HAHI HOPMATHBH UIS ITyJTb-
coBoro AT, ajie BioMO: YMM BHUIIUI 1€l [TOKA3HHUK, TUM
TipIIKii IPOTHO3 MAFOTH MAIIEHTH. Y HALIOMY JOCIiKCHH]

Tabnuus 1. KniHiyHa XxapakTepucTvka y4acHVKIB OCHimKEHHS

MapameTp, oauHULI BUMipIOBaHHS m

Bik, poku 57,7+4,3
TpusanicTb X, poku 9,5 (5; 15)
TpuBanicTb MeHomay3u, poku 8,5 (5;12)
IHpekc macy Tina, Kr/m? 30,3 (26,9; 34,2)
O6Bia Tanii, cm 89,5 (84; 100)
AKTVBHI KypLi, abc. (%) 13(13)
O6TsxeHa CNaZKoBICTb 3@ CEPLEBO-CYANHHIMM 15 (15)
nogismu, n (%)

Hassrictb X'y pogwis | ninii, n (%) 72 (72)
KpeaTuHiH nnasmu, Mkmons/n 67 (60; 75)
|\L/I|Jj'1B/l;|(§KiCTb knyboykoBoi inbTpauii 3a MDRD, 81 (72: 93)
[Mioko3a nnas3mu BEHO3HOI KPoBi, MMOIb/N 5,45 (5,0; 5,85)
3aranbHuii XonecTepyH, MMonb/n 6,06 (5,13; 6,93)
XonecTepuH HU3LKOT LiNIbHOCTi, MMOTb/N 4,56 (3,67; 5,42)
CeyoBa kucnora, MKMonb/m 337 (275; 409)

3apeecTpPOBaHO BIPOTiJHE 3HIKEHHS CEPEeHBOTO ITyJIbCO-
Boro AT mij BIJIMBOM aHTHTINEPTEH3WBHOTO JIIKYBaHHS
KOMOIHAIIi€F0 TIperapariB BajicapTaHy Ta TiApOXJIOpTia3umy
(p=0,012).

Juramika exokapmiorpaiqHUX MOKa3HUKIB Yy KIHOK i3
I'X y crani nocTMeHomnay3u Ha TJIi JIIKyBaHHS KOMO1HaIIi€f0
BaJICApTaHy 3 TLAPOXJIOPTIa3WIOM HaBeleHa B mabnuyi 3.
3apeecTpyBaiu BiporiaHe 3meHieHHs Topmuan MIIT ta
IMM JIII, a TakoX TEHJACHIS A0 3MEHIICHHS TOBIIUHHU
3CJIL. Ockimpku [JII1I € BayKTMBUM YHHHAKOM CEPIIEBO-CY-
JIUHHOI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI B MaIfieHTiB i3 ['X,
AQHTHTINEPTEH3UBHE JIIKyBaHHSI, 10 TPU3BOUTH /10 3MEHIIICH-
Hs BupaxeHocTi [JILLI, 3HIDKY€ 9acTOTy KapIioBaCKyISPHIX
YCKJIaJIHEeHb 1 MOJIMIIY€E MOKa3HUKH BY)KUBAHOCTI, 1 1€
BiZOyBa€eThCsl HE3aJeKHO Bif cTymeHs 3HmwkeHH AT [19].
BiporinHol quHaMiky po3MipiB Kamep ceplisl He BUSIBHIIM.
@B JIII Takox BIpOTiHO HE 3MiHMIIACS.

Y momnepeHROMY JOCITHKEHH] BCTAHOBHIIH, IO JIIKyBaHHS
KOMOIHAIII€}0 BaJICAPTaHy 3 TiJPOXJIOPTIa3uOM BIpOTiHO
MOJINIIY€e TakoX jaedopMmaliiifHi BIacTHBOCTI Miokapaa
JILI [20].

Amnani3 quHaMiky aeopMaliifHIX BIacCTUBOCTEH MioKap-
na JITT i BIsTHBOM 6-MiCS9HOT aHTUTITIePTCH3UBHOI Tepartii
HE IMOKa3aB BIPOTiIHI 3MIHHM MOKa3HHKIB MO3I0BXKHBOIO
crpeitny JIITy xinok i3 I'’X y crani mocTMeHonay3u npu 000X
BapianTax EKI -cuaxpomnizariii. L{e Moxke GyTH 3yMOBIICHO He-
JIOCTaTHIM TEPMIHOM CIIOCTEpEKEHHs1. 30KpeMa, 3a JaHUMHU
D. Hariklia Ta iH., 3acTocyBaHHs OIIOKaTOpIB pEHIH-aHTIO0-
TEH3WHOBOI CUCTEMH CHPUYHMHSIO BIpOTiHE IiABUIIECHHSI
noka3HuKiB gedopmarii JIIT tinbku micns 9 micsui Teparii
[21]. Buxopucranus 6eTa-010KaTOpiB y JIiIKyBaHHI ITAIli€HTIB
i3 I'X acorriroBanocst 3i 3HmwKeHHIM cTpeiny JIIT [22]. V
KOTOpPTHOMY JIOCJIiKEHHI cepe] rineproHikis M. Kaminski
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Tabnuus 2. [inHamika apTepianbHOro TUCKY Ha Tri KOMGIHOBaHOI Tabnuusa 3. [JuHamika nokasHWKIB CTaHAapTHOI TpaHCTOpakanbHOT

Ta CNeKn-TpekiHr exokapaiorpadil

Moka3HUK, OgUHUL
BUMipIOBaHHSA

rinoTeH3MBHOI Tepanii
Micna
[o nikyBaHHsA
niKyBaHHs

MapameTp, oguHUL
BUMIpIOBaHHSA

. Micna
[o nikyBaHHsA "
niKyBaHHs

OdpicHuit CAT, mm pT. cT. | 148 (140; 157) | 135 (124; 143) | <0,001 Noka3Huku mpaduuitiHoi exokapdiozpadpii
OdpicHuia JAT, mm pT. cT. | 89 (82; 96) 81 (74; 87) <0,001 4,12 4,07
. p— Tin, cw (373;436) | (376;428) %060
epenHLon0G0oBNI . )
CAT, MM pr. CT. 130 (119; 141) | 126 (119; 137) | 0,010 O 1 347 34,7 0,050
o F— ' (31,0; 38,2) (30,9; 40,8) ’
epenHLo060BII . )
[IAT, MM pr. cT. el EE Rl 0Rsy KOP 1L, om 4,2 (4,14, 4,62) | 435 (4,11: 4,58) | 0,490
gi_;l)_eﬂ:lnbgfiiwﬁ 135 (126; 145) | 129 (121: 140) |0,009 KCP N, cm 2,7 (2,5;2,9) 2,7 (2,5;2,9) 0,800
’ - MLLM, cm 1,16 (1,09; 1,25) | 1,12 (1,02; 1,25) | 0,030
CepeaHbofeHHMI
TAT. oo 80(74;87)  |78(73;84) | 0,030 3CALL, om 1(09;1,09  [0,98(0.9;1.1) |0,800
YHU IMM LU, r/m? 90 (79;101 85,5 (79,5; 101) | 0,030
gz#eﬂ:‘n‘ﬂ?"c‘:““ 122 (110; 136) | 120 (108; 127) |0,05 ( ) { )
» MM PT. CT. BTC ML 0,46 (0,4;0,5) |0,46 (0,4;0,5) [0,770
CepeaHbOHIYHUI
ﬂA‘FI)' ﬂM B 67 (62; 73) 67 (61;73) 0,09 ®B ML, % 66 (62; 70) 66 (63; 70) 0,730
€' cent, m/c 6,95 (6;8,05) [7,2(6,1;8,2) 0,460
Inpexc vacy CAT 45023,72) |27(13,65  |0,013
yaeHb, % , 8,85 9,3
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M. FO. KonecHuk, M. B. Cokornosa

1. Kom0OiHOBaHa aHTHTINIEPTEH3UBHA Teparlisi Bajcapra-
HOM 1 T'IpOXJIOPTia3iIoM y JKIHOK y CTaHI IIOCTMEHOIIAy3H €
e(eKTHBHOIO, OE3IIEYHOI0 Ta XaPAKTEPU3YEThCSI XOPOIIOO
TOJICPAHCTHICTIO.

2. 3acTocyBaHH 1li€] Tepartii MpoTsIroM 6 MicsIIiB Bipori /-
HO HE BIUTMBAE Ha po3Mipu Ta JedopmariiiHi BIacTUBOCTI
JIBOTO Nepe/icepAs Ha BiZIMiHY Bil HO3UTUBHOTO CTPYKTYp-
HO-(DYHKIIIOHAJTLHOTO PEMOJISIIFOBAHHS JIIBOTO LITYHOUKA.

MepcnekTBM nopanblunx AocnimkeHb. [lianyerses
HIPOJIOBKHUTH CIIOCTEPEIKEHHS 32 XBOPUMH Ta OL[IHUTH BILTHB
AHTUTITEPTCH3UBHOT KOMOIHAIIIT BaJicapTaHy 3 IipoXJIopTia-
3WJIOM Ha apaMeTpH AedopMarlii JTiBHX KaMep CepLis dKiHOK y
CTaHi OCTMEHOIIAY3H 3 TIIIEPTOHIYHOI0 XBOPOOOIO 3aJI€KHO
BIJI TPUBAJIOCTI IPUHAMaHHS Tepartii.
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OpwriHanbHi gocnimxeHHs @ Original research

CtaH KapaioremoguHaMmiku y XBOPUX HA MHOXWHHY Mi€enomy
3anexHo Big PYHKLiI HAPOK

b. B. Camypa*©EF, M. O. MaHaceHkoBP

3anopisbkuil AepxaBHUI MeauyHWiA yHiBepcuTeT, YkpaiHa

A — KoHLenNUis Ta au3aiiH gocnimkeHHst; B — 36ip gannx; C — aHani3 Ta iHTepnpeTauist faHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepmKEHHS CTaTTi

Meta po6oTu — BU3HAYEHHSI OCOONMBOCTEN CTPYKTYPHO-(PYHKLIOHANBHOMO CTaHy MiokapAa y XBOpMX Micns Bepudikawii MHOXWHHOI
MiENOMY 3anexHo Bif, (hYHKLIT HUPOK.

Matepianu Ta meTogu. Y gocnimkeHHs 3anmyuunu 35 XBOpuX, SKUX NOAINMIN Ha rPyNu 3anexHo Bif WBKUAKOCTI knybo4koBoi dinbTpavii
(LLUK®). Ycim nauieHTam BMKOHaNM 3aranbHOKMiHIYHI ZoCnimKeHHs, exogonnepkapaiorpadito. OUiHIOBAHHS KapaioreMoanHaMikui 3ainc-
HIOBanu 3a JONoMOrok0 TpaHcTopakanbHoi exokapaiorpadii 3a 3aranbHONPUIAHATOK METOAMKOK Ha ckaHepi «MyLab 50» (Itanis) B M- i
B-pexxmmax exonokallii 3 napactepHarnbHoi, CybkocTanbHOI Ta anikanbHoi No3uLii 3a KOPOTKOIO | AOBIO BiCCHO.

Pesynkratin. Y XBopux Ha MHOXWHHY Mienomy (MM) i3 LUK 30-59 mn/xe/1,73 m? 3HaueHHs dpakuii Bukuay (54,69 [51,15; 57,70] % i
59,82[57,81;62,29] %; p = 0,018) cTaTUCTNYHO BiPI3HANNCA Bif KOHTPOMBHOI rPyNW NEPeBaXHO BHACTIAOK 36iMbLUIEHHS KIHLEBO-CUCTOMIY-
Horo o6’emy (KCO) (54,91 [43,21; 59,27] mn i 34,22 [31,72; 41,24] mn; p = 0,035). Lle cBig41Tb Npo 3HKEHHS CKOPOUYBanbHOI (OyHKLT
Miokapza npy NOMipHOMY 3HWXEHHI HUPKOBOI cpyHKLii. Y rpyni xBopmx i3 LLIK® 30-59 mn/xs/1,73 m2 KCO cTaTUCTUYHO BIAPI3HSABCS TaKox
BiZ MOKa3HwWka y rpyni xsopux Ha MM 3i 36epexxeHot0 HUPKOBOKO GyHKLiElD. He BUSIBUNM 3HaYYLLY Pi3HULIIO MOKA3HMKIB CKOPOYYBarbHOI
cyHKLUii Miokapaa Mix rpynamm xsopux i3 LUK® 60-89 mn/xe/1,73 m? i LLIK® noHap 90 mn/xs/1,73 M? i nokasHukamu 300poBuX OCi.

lMokasHuKKM giacTonivyHoi yHKUIT Miokapaa, a caMme CMiBBigHOLLEHHS MaKCMMarnbHOI LUBMAKOCTI KPOBOTOKY Y a3y paHHbOrO HanOBHEHHS
(E) (0,90 [0,76; 1,02] m/c i 1,01 [1,02; 1,24] m/c; p = 0,014) Ta MakcMmanbHOI LLUBUAKOCTI KPOBOTOKY Y thady CMCTONM NiBOro Nepeacepas
(A)(0,8710,76; 1,05] m/ci 0,73 [0,56; 0,85] m/c; p = 0,023) B ycix rpynax xsopux Ha MM 6y HX4MMK MOPIBHAHO 3 KOHTPOILHOIO FPYMOI0,
ane CTaTUCTUYHA 3HaYYLLiCTb [OCArHYTA TiMbKK ANS rPYNY 3 MOMIPHUM 3HUXKEHHSIM HUPKOBOT (yHKLi.

BusiBunn cratucTuuHy pisHuLto nokasHuka E/A mix rpynoto xeopux i3 LUK® 30-59 mn/xs/1,73 m? i koHTponbHoto rpynoto (9,30 [7,09;
11,15]i 1,16 [1,06; 1,25]; p = 0,011), wo moxe ByTv NOB’A3aHO 3 BINbLIOIO KINbKICTIO NALEHTIB NOXWIIONO Ta CTAPEYoro Biky B Ll rpyni.

BusBunu cyTTeBi 3MiHU perioHanbHOT CKopodyBanbHOT PYHKLIT Miokapaa. Tak, NOPIBHAHO 3 KOHTPOMbBHOIO rPYNoto LMPKYNSpHa CUCTOMIY-
Ha gedopmauis Miokapaa byna cyTTeBO MeHLOo Y rpyni xBopux 3i LUKP 30-59 mn/xe/1,73 m? (-17,62 [-21,09; -15,19] i -25,92 [-26,09;
-19,15]; p=0,012), y rpyni xBopux 3i LLIK® 60-89 mn/xs/1,73 m? (-18,52 [-22,09; -16,45] i -25,92 [-26,09; -19,15]; p = 0,012), y rpyni xBopuUx
3i LWK® nonag 90 mn/xe/1,73 m? (-17,01 [-21,34; -14,95] i -25,92 [-26,09; -19,15]; p=0,012). BusiBunu kopensuiiiHuii 38'a30k cepeaHboi
cunm (r = 0,46) Mix LmpKynspHOK cuCTONIYHOW AedopMallieto Miokapaa Ta LK.

ToBLLYMHa 3a4HBOT CTIHKW NiBOTO LLYHOYKA B AiacTony y rpyni xeopux Ha MM i3 nomipHuM nopyLueHHAM QyHKLii HUpoK Byna cTaTucTiHoO
BinbLUIOIO NMOPIBHAHO 3 KOHTPOMBHOK rPynot. CTaTUCTUYHO 3HaYyLLi PO3BIKHOCTI TOBLUMHW MIXLLIYHOYKOBOI NEPEropoaku B Aiactony
MiX rpynamm nauieHTiB He BUSBUIN.

BurcHoBKu. Y XBOPYX HA MHOXVHHY MiENOMY Mif Yac BepudikaLii AiarHo3y BUSIBUMM MOPYLLIEHHS MOKa3HUKIB AiacTONIYHOI Ta perioHanbHoi
CUCTONIYHOI (PYHKLii Miokapaa, Lo NOB’A3aHO 3 MOLUKOMKEHHSAM (DYHKLT HUPOK.

CocTosiHWe KapaMoreMoAHaMMUKM Y NaLUUeHTOB C MHOXECTBEHHOW MUENIOMOW B 3aBUCMMOCTM OT (PYHKLMM NoYeK
b. b. Camypa, M. A. MNMaHaceHko

Llenb paboTkl — onpeneneHe 0CoBEHHOCTEN CTPYKTYPHO-OYHKLMOHANBHOTO COCTOSIHUS MMOKapZa y 60MbHbIX nocne Bepudmkalmum
MHOXECTBEHHO M1ENOMbI B 3aBUCUMOCTY OT (PYHKLIMW MOYEK.

Matepuans! n metoabl. B uccnegosaHve BkmodeHbl 35 60MbHbIX, KOTOPBIX MOAENWUNM Ha rPynMbl B 3aBUCUMOCTY OT CKOPOCTY KITy-
60o4koBon unsrpaumm (CK®). Bcem naumeHTam BbINOMHEHb! 0OLLEKNMHMYECKME UCCNER0BaHMS, axogonnnepkapavorpadus. OueHka
KapAMoreMoaMHaMu1Ky MpoBeAEeHa C MOMOLLIbIO TPaHCTOPaKanbHOM 3xoKapanorpadum no o6LLenpUHATON MeToamke Ha ckaHepe «MyLab
50» (Utanus) B M- 1 B-pexnmax axonokawum ¢ napactepHanbHO, CyOKocTanbHO 1 anvkanbHOM NO3WLMM MO KOPOTKOM W ANMHHOM OCH.
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Pesynkrathl. Y 60nbHbIX MHOXECTBEHHOM Mueniomoit (MM) ¢ CK® 30-59 mn/mun/1,73 M2 3HaYeHMs cpakLmm Bbibpoca CTaTUCTUYECKM
OTNNYanNMCh OT KOHTPONbHOM rpynnbl (54,69 [51,15; 57,70] % 1 59,82 [57,81; 62,29] %; p = 0,018) npenmMyLLECTBEHHO 3a CHET YBENUYEHMS
KOHeuHo-cucTonuyeckoro obbema (KCO) (54,91 [43,21; 59,27] mn n 34,22 [31,72; 41,24] mn, p = 0,035), 4TO CBMAETENBLCTBYET O CHUXE-
HUM COKPATUTENBHOM (OYHKLMM MUOKapaa Npy YMEPEHHOM CHUKEHUM PyHKLMM nodek. B rpynne 6onbHbix ¢ CK® 30-59 mn/xs/1,73 m?
KCO cratnctnyeckn otnndancs ot nokasarens B rpynne 6onbHeix MM ¢ coxpaHeHHow yHKumen novek. He yctaHoBrneHa 3Haunmas
pasHuLa nokasaTenen cokpaTuTenbHON PYHKLMKM MUokapaa mexay rpynnamu 6onbHeix ¢ CK® 60-89 mn/mun/1,73 M2 u CKd Gonee
90 mn/MuH/1,73 M? 1 nokasaTensmMm1 y 30OpPOBbIX N,

lMokasaTenu anacTonu4eckoii OyHKLMN MUOKapaa, @ UMEHHO COOTHOLLEHME MaKCUMarbHOW CKOPOCTW KPOBOTOKA B (hasy paHHero Ha-
nonHenws (E) (0,90 [0,76; 1,02] m/c n 1,01 [1,02; 1,24] m/c, p = 0,014) n MakcymanbHO CKOPOCTH KPOBOTOKA B a3y CUCTOMbI NIEBOTO
npeacepamns (A) (0,87 [0,76; 1,05] m/c n 0,73 [0,56; 0,85] m/c; p = 0,023) Bo BCex rpynnax 6onbHbIXx MM Bbinun Hke B CpaBHEHWN C
KOHTPOIbHOM rpynmnoii, HO CTaTUCTUYECKasi 3HAYMMOCTb AOCTUTHYTA TOMBbKO AMS TPYNMbl C YMEPEHHBIM CHUXXEHWEM (DYHKLIMM MOYEK.
OTMeueHa cTaTucTUyeckas pasHuua nokasatens E/A mexay rpynnoit 6omnbHbix ¢ CK® 30-59 mn/mMuH/1,73 M? 1 KOHTPONBHOM Tpynnon
(9,30 [7,09; 11,15] 1 1,16 [1,06; 1,25]; p = 0,011), 4TO MOXET ObITb CBA3AHO C BOMBLUMM KONIMYECTBOM NALMEHTOB MOXMIIONO U CTapye-
CKOro Bo3pacTa B 3Toi rpynne.

YcTaHOBMEHbI CyLECTBEHHbIE U3MEHEHUS PErvOHanNbHON COKPaTUTENbHOM (DYHKLMM MUOKapAa. Tak, Mo CPaBHEHWIO C KOHTPOMbHOW rpyn-
MOW LMpKynsipHas cucTonnyeckas aedopmaums Muokapza bbina 3HaumTensHo MeHbLue B rpynne 6onbHbix ¢ CKP 30-59 mn/mun/1,73 m2
(-17,62[-21,09; -15,19] 1 -25,92 [-26,09; -19,15]; p = 0,012), B rpynne 6onbHbix ¢ CKO 60-89 mn/muH /1,73 m? (-18,52 [-22,09; -16,45] n
-25,92 [-26,09; -19,15]; p=0,012), B rpynne 6onbHbix ¢ CK® 6onee 90 mn/mun/1,73 m? (-17,01 [-21,34; -14,95] n -25,92 [-26,09; -19,15];
p = 0,012). OTmMeyeHa KoppensaumoHHas cBa3b cpeaHen cunbl (r = 0,46) mexay LUMPKynsSpHON CUCTONMYECKo AechopmaLmen Mmokapaa
1 CK®. TonwmHa 3apHen CTEHKM NEBOTO Xenyaoyka B gnactony B rpynne 6onbHbix MM ¢ yMepeHHbIM HapyLeHneM yHKLMW novek
CTaTuCTMYecku Borbliue No CPaBHEHMIO C KOHTPOMbHOW rpynnon. CTaTMCTUYECKN 3HAYMMbBIX Pa3MUYnA TOMLLMHBI MEXOKENYL0YKOBO
NEPEropoak1 B AUAcTONy Mexay rpynnamy nauueHToB He 0GHapyXumnu.

BeiBoakl. Y 60nbHbIX MHOXECTBEHHOW MMENOMON Npu BEpUMKaLMM AnarHo3a OTMeYeHb! HapyLLEHUs nokasaTtene AnacTonm4yeckon
1 pervioHarnbHo CUCTONMYECKON PYHKLIMM MUOKapaa, YTO ObINo CBS3aHO C NOBPEXAEHNEM YHKLMN NOYek.

KnioyeBble cnoBa: KapauoremogmMHaMmnka, MHOXXeCTBeHHaa Muenoma, qI)yHKLI,VIFI rno4ek.
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Cariohemodynamics in patients with multiple myeloma depending on renal function
B. B. Samura, M. O. Panasenko
Purpose — to evaluate cardiohemodanamics in patients with multiple myeloma depending on renal function.

Materials and methods. Thirty-five subjects with multiple myeloma were enrolled in the study. They were divided into groups depending
on the glomerular filtration rate (GFR). The first group involved 10 patients with GFR 30-59 ml/min/1.73m?, the second one — 14 patients
with GFR 60-89 ml/min/1.73m?, the third one — 14 patients with normal renal function. All patients and control subjects underwent
echocardiography.

Results. In patients with GFR 30-59 ml/min/1.73m? ejection fraction was significantly lower in comparing with healthy persons (54.69
[51.15; 57.70] % versus 59.82 [57.81; 62.29] %; P = 0.018) mainly due to decreased end systolic volume (ESV) (54.91 [43.21; 59.27] ml
versus 34.22[31.72; 41.24] ml; P = 0.035). In this group ESV was significantly lower in comparing with patients with normal renal function.

In patients with GFR 30-59 ml/min/1.73m?2 E (0.90 [0.76; 1.02] m/s versus 1,01 [1.02; 1.24]; P = 0.014), A (0.87 [0.76; 1.05] m/s versus
0.73[0.56; 0.85] m/s; P = 0.023). E/A(9.30 [7.09; 11.15] versus 1.16 [1.06; 1.25]; P = 0.011) were significantly lower in in comparing with
control. Global circular systolic strain (-17.62 [-21.09; -15.19] versus -25.92 [-26.09; -19.15]; P = 0.012) and global circular systolic strain
rate (-1.26 [-1.30; -1.21] versus -1.32 [-1.42; -1.25]; P = 0.023) was significantly lower in group of patients with GFR 30-59 ml/min/1.73m?
in comparing with healthy persons.

Conclusions. Our data suggest that the extent of renal function is directly associated with left ventricle diastolic and regional systolic
parameters. Among patients with multiple myeloma and renal insufficiency systolic, diastolic and regional systolic contractility were
significantly worse in comparing with patients with normal renal function and healthy persons.

Key words: cariohemodynamics, multiple myeloma, renal function.

Current issues in pharmacy and medicine: science and practice 2019; 12 (3), 346-351

MuoxunaHa Miesaoma (MM) — 3710sIKicHE 3aXBOPIOBAHHS, IO
XapaKTepU3y€eThCS HEKOHTPOIFOBAHOIO KIOHATBHOIO TIPO-
Tidepari€ero a3MaTHYHAX KITTHH. MM 3a TOIHAPEHICTIO
Tociziae Ipyre MicIie cepel OHKOTeMaTOIOTIYHOI ITaTOJIOT i,
0 B €BPONEHCHKUX KpaiHaX CTAHOBUTH 4—5 BUMAJKIB Ha
100 000 nacenensns [1]. 3azBuuait MM BuHUKae B jroaen
TTOXHJIOTO BIKY, CEpeIHiil BIK HA MOMCHT BCTAHOBJICHHS JTia-
rHo3y cranoBuB 70 pokiB. Maibxe 75 % cMmepreit yHacIiIok
MM BHUHUKAIOTh CEpeJ MAaIli€HTIB cTapiie 3a 65 pokis [2,3].

[IpruuHOIO 3MiH CTPYKTYpHO-(DYHKIIIOHATFHOTO CTaHy
cepr y xBopux Ha MM MOXyTh OyTH SIK TTOPYIIECHHS, 10
Oe3mocepeHbO TOB’ s13aHi 3 epedirom MM (AL-aminoino3
CepIl, TirepB’ I3KiCTh, aHeMist, TUCYHKIIIS HIPOK), TaK i Ti,
IO TTOB’s13aHi 3 1i JIiIKyBaHHSAM (aHTPAIMKITiHA, KOPTHKOCTE-
POinH, aKiTyBaJIbHI aT€HTH, IMYHOMOIYJIATOPH, iHTI0ITOpH
MPOTE0COM, BUCOKO/I03HI KOHJICHCYBaJIbHI KypCH XiMioTepa-
mii, ayToreHHa Ta aJOTeHHA TPAHCIUIAHTAIlisl CTOBOYPOBHX
kititiH) [4]. Tpanuniiiai GpakTopu pU3MKY: BIK, IIyKpPOBHH
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niabet, aprepiaibHa TilEPTEH31sl, JUCITIMIAEMIs — TaKoXK
BIUIMBAIOTh Ha PEMOJICIIIHT MiOKap/ia B 11iif Kareropii XBOpux.
OKpiM 11bOTO, P MHOKMHHIN MI€JIOMI € I0IaTKOBI (hakTopH
HETaTHBHOTO BILUIMBY Ha CEPLIEBO-CYANHHY CHCTEMY (J1071at-
KOBHU pH3HK TPOMOOYTBOPEHHS, BTOPUHHHHN aMinoino3) [5].
[Tix gac Bepudikarii giarHo3y HOpymIeHHS (YHKII HIPOK
BUSIBILSTIOTH y 20-50 % XBOpHX, IO TAKOK Mae BIUIUB Ha
PEeMOAIEITIOBaHHS IUTYHOUKIB CepIls Ta BHHUKHEHHS Kapaio-
BaCKYJISIPHUX IO [6,7].

[TommkomkeHHs: HUPOK NMPpX MHOXKWHHIN Mi€JIOMI € HacIIiI-
KOM TOKCHYHOT J1ii MOHOKJIOHAJIbHUX JIETKUX JIAHIIOTIB Ha
6azaipHy MeMOpaHy KIyOOUKiB Ta eriTemii KaHabiB [8].
[Mopymennst pyHKIIT HUPOK BUSIBISIETHCS B MaiKe MOJIOBHU-
HU XBOPHX III€ ITil yac Beprdikalii MHOXKMHHOI Mi€JIOMH
Ta ACOIIIOETHCS 3 MOTIPUICHHSIM BIKUBAHHS XBOpUX. Y
JIeKUIBKOX JIOCIIJKEHHSIX BCTAHOBIICHO, 1[0 BHYKHBaHHSI
TAIIEHTIB He jocsrae 1 poKy 3a BiJICYTHOCTI BIJIHOBJICHHS
¢byHKIIiT HIPOK.

IIprramHa MOUTKOKEHHS HUPOK TIPY MHOKUHHINA Mi€Jo-
Mi — JIeTKi JIAaHIFIOTH, 10 (QiIBTPYIOThCS ¥ KITyOOUKax Ta
€ OesrmocepeHHOI0 MPUYHHOK Mi€IOMHOI Hedpomarii.
Haifgacrimoro ¢opMoIo NOMKOKEHHS HUIPOK y XBOPUX Ha
MHOXKHHHY MI€JIOMY € KacToBa He(poraTis, KoTpa JI0BOJIi
YacTO NMPHU3BOJUTH JI0 TOCTPOTO MOMIKO/KEHHS HUPOK [9].

Hewmae 3aranpHOBH3HAHOT e)eKTUBHOI cTparerii mosmir-
LICHHS BIDKMBAHHS XBOPHX Ha MHOKMHHY MI€JIOMY IIpH
koMOiHanii AucyHKIIT HUPOK 1 cepiieBoi He0CTAaTHOCTI.
YHacmioK TOTo, IO MOIIKOKEHHS. HUPOK JOBOJII 4acTo
CYNPOBOJDKYETBCSI 3MIHAMH CEPLIEBO-CYJJUHHOI CUCTEMH,
SIKI TAKO)K HETaTHBHO BIUIMBAIOTH HA BHIKMBAHHS XBOPHX
Ha MM, nepcreKTUBHUM BBa)KalOTh BU3HAYEHHS 3B’ A3KiB
MK (QYHKITI€I0O HUPOK 1 CTPYKTYypHO-(PYHKI[IOHATFHUM
CTaHOM cepls.

MeTta po6otu

BusnaueHHS 0COOMUBOCTEN CTPYKTYPHO-(PYHKITIOHATHHOTO
CTaHy MiOKapJa y XBOPHX Ticis Bepu(ikarii MHOKHHHOT
MIEJTOMH 3aJI€KHO Bi (DYHKII{ HIPOK.

Marepianu i MeTogu pocnimkeHHA

Pesyneratu 1oCTiKEHHS ITPYHTYIOTBCS Ha TAHUX KOMIDICK-
CHOTO 00cTexkeHHs 35 xBopux Ha MM. Vi marieHTr Haqamm
iH(opMoBaHy 3rojy Ha ydyacTb y JOCHimKeHHI. Jliarnos i
CTaIiFOBaHHs MHO)KMHHOI MI€JIOMH BU3HA4Y€EHI 3T1IHO 3 KIIi-
HIYHMM 1IpoToKosioM [10]. Yeix XBOpUX MOALTMIIN Ha TPYITH
3aJIeKHO BiJ| HIBUIKOCTI KiTyO0oukoBoi (inbrparii (ILIKD).

VYeiM narieHTam 341HCHAIN 3araJbHOKIIHIYHI JOCIIIKEH-
Hs1, exoporiepkapaiorpadiro. OOCTEKYIOUH Malli€HTIB,
JOTPUMYBAIHUCH YCIX BUMOT, sIKi CTaBJISITH J0 KIIHIYHUX
JIOCITIDKEHb BIMOBIAHO 10 [ eIbCiHChKOI AeKapariii mpas
JIFOIIFHU, TIOKYMEHTIB KOH(EpEHIIii 3 TapMOHi3arlil HaTeXHO1
xiirigHOl paktakw (GCP-ICH).

OuiHOBaHHS KapaioreMOAMHAMIKH BHKOHYBAalld 3a
JIOTIOMOTOI0 TPAHCTOpAaKaJbHOI exokapziorpadii 3a 3a-
TaJIbHOTIPUHHSTOI0 METOJMKOI0 Ha ckaHepi «MyLab 50»
(Itanis) B M- 1 B-pesxumax exosokarii 3 mapactepHanbHOI,

cyOKOCTaJIbHOT Ta ariKajIbHOT MO3HIiH 32 KOPOTKOKO 1 IOBIOIO
BICCIO JATYHMKOM i3 yacToToro 2,5-3,5 MHz [11]. Busnauanu
KiHmeBo-aiactoiaiuauid 00’em (KJIO) Ta KiHIIEBO-CHUCTO-
niyanit 06’em (KCO) miBoro nuryHouka IulaHIMETPUIHAM
metozoM CiMIicoHa, (pakIlifo BUKHIY JIIBOTO ILTyHOYKA
(®B). BeranomoBasu mapamerpu aiacToimiqHoi (QyHKIil
JIII: MakcuManbHy MBHAKICTH KPOBOTOKY Y (ha3y paHHBOTO
HanoBHeHHs (E, M/c), HAIOBHEHHSI B CHCTOITY JIiBOTO Iepe/I-
cepas (A, m/c) Ta ixae criBBigHomenus (E/A, ym. ox. — no-
ieporpadiuHui iHIEKC).

[ix gac morepexoxapiorpadii 11 BUSBICHHS TOKTiHIY-
HHX NOPYILIEHb NTOO0ATBHOT Ta perioHanbHol QyHKILT MioKap-
J1a OIIiHIOBAITHK JIe(hOopMAITiF0 MiOKap[a, SIKy pO3paxoByBad
SIK CTYIIHB ie(hopMallii aHaIi30BaHOTO CETMEHTA I0/10 HOro
MIOYaTKOBOTO PO3Mipy. BumiproBau no3noBxHIo, pajiiaibHy
Ta MUPKYISIpHY Aedopmartiro. OmiHIOBAIN K peTiOHapHI, TaK
1 moOanbHi 3Ha4eHHs Aedopmarrii [12].

CraTHCTHYHE OTPAIIOBAHHA JaHUX 3MIHCHIUIH 3 3aCTO-
CYBaHHSIM CTaTUCTUYHOTO ITaKeTa JILEeH31HHOT mporpamu
Statistica® for Windows 6.0 (StatSoft Inc.). [l KoxHOT
3 Oe3lepepBHUX BEJIMYHMH 3aJIeKHO BiJ| THITY PO3IOILTY
BH3Hauanu abo cepenHe 3HaueHHs (M) i craHmapTHE Bif-
xuneHnst (SD), adbo memiany (Me) Ta KBapTHII PO3IOALTY
[Q25; Q75]. Kpurepiii lanipo—Yinka 3acTrocoByBaiu uist
MePEeBipKU HOPMAIBHOCTI po3noniny y Bubipkax. [Topis-
HIOIOYH I'PYTIU NAlli€HTIB 32 OCHOBHUMH ITOKa3HUKaMH (3a-
JISKHO BiJl THUITY PO3IIOLUTY MTOKa3HUKIB, SIKi aHAI3yBaJIH),
3acTocoByBasu t-Kputepiii CThrOICHTA ISl HE3aJICKHUX
BHuOipok abo U-kputepit ManHa—VYiTHi. s 3anexHUX
BUOIPOK BHKOPHCTOBYBAJH BIJNOBITHUHN t-KpuTepiii abo
Kputepiit BikokcoHa.

Jliist aHasmizy CripsIMOBAaHOCTI Ta CHJIM 3B’SI3KY MK ICBHH-
MH TTOKa3HHKaMH BUKOPHCTOBYBAJIM METOJ] KOPEIALIHHOTO
aHaizy 3 004MCIeHHAM KoedimieHTiB Kopersmnii [Tipcona mpu
HOpPMaJILHOMY po3mofini, CriipMeHa — 32 YMOB BiIXHJICHHS
Bi HOpMaibHOTO po3mnoxiny. Ilpu p < 0,05 BigMiHHOCTI
JTAHUX BBAKAJIM CTATUCTUYHO Biporimaumu [ 13].

Pe3synbrati Ta ix 06roBopeHHs

He BusiBHIM 3HAUyILy PI3HHIIO MK KOTOpPTaMH Iali€HTIB
3a IeMorpadiYHIMH XapaKTepUCTUKaMH (BiK, CTaTb), (ak-
TOPaMU PU3HKY (TEOTIOHOIAIIHHS, apTepiaibHa MIepTeH3Is,
JUCTIITIAEMIst, IyKpOBHI Mia0beT 2 THITY, IHICKC MacH Tija,
OXKUPIHHS), O10XIMIYHUMH TTOKa3HUKAaMU (KpeaTHHIH, TII0-
KO3a HaTIIeceple, 3arajJbHUM XOJIECTepHH, JIINONPOTEiIH
HU3bKOT 1IiIbHOCTI (JITTHIL), sinonpoTteiny BUCOKOT IIIijTb-
Hocri (JITIBIL)) i nesskiMu reMoiMHaMiYHUMU [TapaMeTpaMu
(cuctomiunmii aprepianpuuii THCK (CAT), gacToTa ceprieBux
ckopouens (UCQC)) (mabn. 1).

[Toxa3HUKHM TeMOANHAMIKH, [0 PEECTPYBAIH B TAIIIEHTIB
YCIX TPyII 1 B KOHTPOJIbHIH IpyIli, HaBe/IeH] B mabnuyi 2.

'V XBOpHX HAMHOKAHHY Mi€stoMy 31 [LIKD 3059 vir/xB/ 1,73 M
3naueHHs OB (p < 0,05) crarucTU4HO BifpI3HSUTUCS Bif
KOHTPOJIBHOI IPYIH MEPEBAXHO BHACIINOK 30i1bLICHHS
KCO (p <0,05), 1110 CBITYUTB PO 3HIIKEHHSI CKOPOYYBaJIb-
HOT yHKIIT MioKap/a Ipy HOMIpHOMY 3HM)KEHHI HUPKOBOT
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Ta6nuus 1. 3aranbHa XxapakTepucTnka XBopux

I'pyna xBopux Ha MM I'pyna xBopux Ha MM I'pyna xBopux Ha MM
lMoka3HWky, oAMHNLI BUMipHOBaHHS 3i LLIK® 30-59 mn/xe/1,73 m? | 3i LLIKD 60-89 mn/xs/1,73 m? | 3i LLIK® 290 mn/xs/1,73 m?

(n=10) (n=11) (n=14)
Bik, poku 63,00 8,12 61,00 +6,34 59,00 + 9,21
Yonosiku, n (%) 5(50,0) 6 (54,3) 6 (42,9)
iagirrinui:?: z:;oa)H 3a wkanoto ECOG 2 3(30,0) 2(18.2) 1(7.1)
IIHs;II,ﬁ:fu :?nr:czﬁzﬁ)imiocﬁ Charlson 2 2(20,0) 1(01) 1(7.1)
Ducninigemis, n (%) 4 (40,0 4(36,4) 5(35,7)
IHOekc macy Tina, Kr/m? 28,11 [26,02; 28,78] 27,42 [25,72; 28,84] 26,71 [25,60; 27,99]
OsxupiHHg, n (%) 1(10,0) 0(0,0) 2(13,2)
Hapwmipra maca Tina, n (%) 3(30,0) 4(36,4) 4 (28,6)
TioTtoHoNaniHHs, n (%) 1(10,0) 0(0,0) 1(7,0)
HbA1c, % 516 +0,75 5,24 + 0,81 5,05+ 0,66
[ntoko3a, MMmonb/n 4,81+0,76 4,80+0,71 4,13 +0,55
3aranbHuin XonecTepuH, MMonb/n 5,19 £ 1,00 4,78 + 1,04 5,19+ 0,88
JINHLL, mmons/n 2,99+0,71 2,89+0,49 2,74 +£0,82
JINBLL, mmonb/n 1,38 0,39 1,47 £0,39 1,40 £ 0,32
CAT, MM pr. CT. 124,00 £ 14,01 124,0 £ 15,42 1224 £12,41
YCC, ckopoyeHb 3a 1 xB. 84,44 + 10,58 78,44 + 10,58 81,06 £ 8,62
Il cragis Ta Buwe 3a ISS, n (%) 10 (0,0) 8(72,7) 2(0,0)
Il crapist 3a Durie-Salmon, n (%) 7 (70,0) 6 (54,5) 1(7,1)
lwemiyHa xBopoba cepus, n (%) 2(20,0) 0(0,0) 0(0,0)
Aputmii, n (%) 3(30,0) 1(9,1) 1(7,1)
ApTepianbHa rineptensis, n (%) 2(20,0) 1(9,1) 1(7,1)
Llykpoui giabet 2 Tuny, n (%) 0(0,0) 1(9,1) 0(7,1)

¢ynxuii. Y rpyni xBopux i3 KCO crarucTndHo Bifpi3HABCS
TAKOX BiJl TTOKa3HMKa y TpyTIi XBoprx Ha MM 31 30epeskeHoro
HUpKOBOIO (yHKIi€eto (p < 0,05).

He BusiBIUIM 3HAuYyIly Pi3HMIO MOKA3HUKIB CKOPOUY-
BaJIbHOT (yHKIIT MioKapaa MK rpynaMu xBopux i3 LIK®D
60-89 m/x8/1,73 m? 1 LIIK® monazx 90 mu/xs/1,73 m? 1 mo-
Ka3HUKaMH y 37I0POBHX 0Ci0.

IToxa3Huku miacTonivHoi QyHKIIIT MiOKap/a, SIK-OT CITiB-
BIZIHOIICHHS] MaKCHMAaJIbHOI IIBUJIKOCTI KPOBOTOKY y (azy
panHboro HaroBHeHHS (E, M/c) 1 MakcMManibHOT IIBUIKOCTI
KPOBOTOKY y (ha3y CHCTOIH JIiBOTO Iiepezceps (A, M/c) y BCix
rpynax xBopux Ha MM Oyiu HIDKYMMH TTOPIBHSHO 3 KOH-
TPOJIBHOIO IPYIIOIO, aJIe CTATUCTUYHA 3HAYYIIICTh IOCSATHYTA
TUIBKH JUIS TPYTIH 3 TIOMIPHUM 3HIKEHHSIM HUPKOBOT (DYHKIIIT.

BusiBuium cratuctiHuHy pi3HUIO NokasHuKa E/A mix rpy-
noro xBopux 13 LIK® 30-59 mi/x8/1,73 M? i KOHTPOJIBHOKO
rpynoro (p < 0,05), mo Moxe OyTH 1OB’S13aHO 3 OLIBLIOO
KUTBKICTIO IAITI€HTIB MOXHJIOTO Ta CTAPEYOro BIKy B il IPYTIi.

BcranoBuim CyTTEBI 3MiHN pETiOHAIBHOT CKOPOUYBaIBHOT
¢ynkuii miokapaa. Tak, HOPIBHSHO 3 KOHTPOJIBHOIO IPYTIO0
LUPKYJISIPHA CUCTOITIYHA JiedopMaltist Miokap/a Oyra 3Hauy-

1110 MEHIIOK0 y rpyi xBopux 31 LIIKD 3059 mi/xs/1,73 m?
(p < 0,05), y rpymi xBopux 3i IIK® 60-89 mn/xs/1,73 m>
(p<0,05), y rpymi xBopux 3i LIIIK® monax 90 mir/xs/1,73 m?
(p < 0,05). BusHaunnu KopensuiiHui 3B’30K CepeIHbOT
cumi (r = 0,46) MK DUPKYTSAPHOIO CHCTONIYHOO Aedopma-
1iero miokapmaa ta [1IK®.

ToBumrHA 33HBOI CTIHKH JIBOTO IMUTYHOYKA B iaCTOIY
(T3CJIIn) y rpymi xBopux Ha MM i3 MOMipHUM TIOPYIICH-
HsM (YHKIIIT HIPOK OyJ1a CTAaTUCTUYHO OLTBIIIOIO0 TIOPIBHSHO 3
KOHTpPOJIbHOIO Tpy1ioto (p < 0,05), 1o Moxke OyTu OB’ s13aHO
3 HAaKOIUYEHHSIM TMaparpoTteiHiB y mMiokapai. CTaTucTuuHo
3HAYyIIl pO301KHOCTI TOBIIMHKM MIXKIIUTYHOYKOBOI IT€pero-
ponku B miacroiy (TMILITx) mix rpynamu naiieHTiB He
BU3HAYUIIH.

BucHoBku

1. Y XxBoprX Ha MHOXWHHY Mi€JIOMY TIiJT 9ac Bepudikarii
JIlarHO3y BUSIBIICH] IOPYIICHHS TIOKa3HUKIB IIaCTOIIYHOI Ta
perioHanbpHOI cHCTONIYHOT (DYHKIIIT MiOKap/a, 110 TIOB’ A3aHO
3 HOIIKO/DKEHHSIM (pYHKIIIT HUPOK.
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Tabnuuga 2. KapgioremoamHamiyHi NOKa3HUKN Y XBOPUX HA MHOXMHHY MIEMOMY 3anexHO Bif pyHKLii HUPOK

[Moka3HWKM, 0ANHWLI BUMIPIOBaHHSA pyna koHTponio (n = 15)

'pyna xBopux Ha MM (n = 35)

'pyna xsopux Ha MM
3i LUK® 30-59 mn/xB/1,73 m?
(n=10)

pyna xBopux Ha MM
3i LLIK® 60-89 mn/xs/1,73 m?
(n=11)

Ipyna xBopux Ha MM
3i LUK® 290 mn/xe/1,73 m?
(n=14)

KO, mn 88,42 [76,91; 92,81] 122,00 [76,91; 142,01] [ 107,51 [66,92; 13241] | 94,72 [66,91; 122,04]
KCO, mn 34,22 [31,72; 41,24] 54,91 [43,21; 59,27]" 5141 [31,72; 51,24] 48,59 [36,91; 51,41}#
B, % 59,82 [57,81; 62,29] 54,69 [51,15; 57,70]" 56,98 [51,72; 61,42] 57,41 [31,72; 61,24]
TMLUMz, MM 8,86 [8,20; 11,53] 11,13 [10,74; 11,24] 11,11 [10,64; 11,26] 10,08 [10,68; 11,31]
T3CILg, Mm 9,28 [8,96; 11,15] 12,1319,96; 11,15]* 10,08 [9,40; 11,05] 10,11 [9,96; 10,99]
E, mlc 1,01[1,02; 1,24] 0,90 [0,76; 1,02* 0,95 [0,86; 1,19] 0,99 [0,79; 1,20]

A, mic 0,73[0,56; 0,85] 0,87 [0,76; 1,05]* 0,83 [0,86; 0,99] 0,77 0,58; 0,84}#
E/A, on. 1,16 [1,06; 1,25] 1,02[0,96; 1,15]* 1,04 [0,86; 1,18] 1,19[1,09; 1,25}#

E', mic 0,08 [0,06; 0,10] 0,10[0,08; 0,15] 0,09 [0,08; 0,14] 0,1210,07; 0,16]*
E/E’, op. 6,29 [6,09; 7,15] 9,30 [7,09; 11,15]* 10,06 [6,99; 11,74]* 7,30 [5,89; 9,50]

LinpkynsipHa cuctonivHa aecopmallis

miokapaa, % -25,92 [-26,09; -19,15]

-17,62 [-21,09; -15,19]* -18,52 [-22,09; -16,45]* -17,01 [-21,34; -14,95]*

LLBnAaKicTb CUCTOMIYHOI LMPKYNSPHOI

nedopmaLii miokapaa, ¢’ -1,32[1,42; -1,25]

1,26 [1,30; -1,21]* -1,30[-1,41; -1,20] -1,20 [-1,32; -1,21]*

Mo3poBxHsa cuctoniyHa aedopmadis

( A -18,59 [-22,44; -16,29]
miokapgaa, %

-18,31[-21,04; -16,38] -17,81[-20,94; 16,10] -18,10 [-20,04; -16,01]

LLBMAKiCTb cucTonivHOT NO30BXHLOT

nedopmaLii miokapaa, ¢’ -1,05[-1,24; -0,92]

-1,03[-1,24; -0,92] -0,97 [1,19; -0,83] -1,06 [-1,26; -0,90]

BiporigHicTb BigMiHHOCTE NOKa3HUKIB MOPIBHSHO 3 FPYMNO0 KOHTPOSHO:

*: p < 0,05; BiporigHicTb BiMIHHOCTE NMOKa3HWKIB NOPIBHSIHO 3 rPyMNoo XBOPYX 3i LWBMAKICTO kyboykoBoi dinbtpauii 30-59 mn/xs/1,73 m?; #: p < 0,05.

2. IlepcleKTHBHUM € BU3HAYCHHS BIUIMBY IOPYIICHHS
peHanbHOl QYHKIIT HA PEMOJIEIIIHI MiOKap/a MpOTITroM
TIPOTHUITYXJIMHHOTO JIIKyBaHHSI Ta BU3HAYCHHS PU3HMKY BH-

HUKHEHHS HECTPUATIMBHUX TMOIiH, SK-OT KapaiaabHOi

peHasbHOT UCOYHKLIT Yy XBOPUX HA MHOXHUHHY MIEJIOMY,
10 OTpeOye 3MIMCHEHHS MPOCICKTUBHOTO JOCIIIKCHHS 3

OLITBIIIO0 BHOIPKOIO XBOPHX.
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Dynamics of the electrospondilography indices

of the individuals with back pain under the influencing
of the physical rehabilitation program.

Physical rehabilitation of the individuals with back pain

0. K. Nikanorov®PF \/. V. KormiltsevB<, |. O. ZharovaB®, O. B. LazarevatF, L. D. Kravchuk®E

National University of Ukraine on Physical Education and Sport, Kyiv

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

Back pain (BP) is an important link in neurological pathology and one of the most common complaints in general medicine practice.

The purpose of the research was: scientifically and strategically substantiate and develop a comprehensive physical rehabilitation
program of persons with dorsalgia in the thoracic spine and to prove its effectiveness according to the data of the electro-
spondilography.

Materials and methods. The study was conducted on the basis of the sports and rehabilitation club “Fifth Element” in Kyiv, 67 patients
(25 men and 42 women) were taking part in our research, of the working-age with BP on the thoracic level.

Results. Based on the results of previous studies, we have developed a complex physical rehabilitation program for patients with BP on
the thoracic spine, which included various tools and forms of physical rehabilitation, elements of modern fitness techniques, soft tissue
and connective tissue manipulative techniques, and a cognitive method -conductive therapy.

Conclusion. The effectiveness of the developed program of patients with BP in the thoracic department was evaluated after the completion
of the course — after 12 weeks. According to the data of ESG, the positive dynamics of indicators K1, K2, K3, K4 was observed in both
the MG and CG. However, only in the MG of changes in K3 and K4 indicators were statistically significant.

OuHamika noka3HukiB enekTpocnoHgunorpadii ocid iz 6onamu y cnuHi nig BNnMBoM nporpamu hisnyHoi peabinitauii.
®i3nyHa peabinitauis ocib i3 6onamu y cnuHi

O. K. HikaHopos, B. B. Kopminbues, I. O. Xaposa, O. b. llasapesa, J1. [I. Kpasuyk
Binb y cnuHi — BaxnuBa naHka B HEBPOSIONiYHiN NaTONOrii Ta 0O4Ha 3 HANMOLUMPEHILLMX CKapr Y 3aranbHin MeauyHii NpakTuLi.

MeTta po60oTu — HaykoBO 0GrpyHTYBaTK Ta PO3po6UTM KOMMNEKCHY Nporpamy isnyHoi peabiniTauii oci6 i3 gopcanrieto rpyaHoro Biaginy
xpebTa, 4OBECTY Ti ePeKTUBHICTb 3a AaHUMK enekTpocrnoHannorpadii.

Marepianu ta metogu. [locnimkeHHs 3aincHnnmu Ha 6a3i cnopTuBHO-peabiniTauiHoro knyby «I'atuin enemeHT» y M. KueBi. Y focnimKeHHi
B3ANM yyacTb 67 nauieHTis (25 Yonosikis i 42 xiHku) NpaLe3aaTHoro Biky 3 601SMM y CHI Ha TOpakansHOMY PiBHI.

Pesynisratu. Ha migctaBi pesynbratiB nonepeaHix AoCnimkeHb po3pobun KOMMIeKcHy nporpamy iisnyHoi peabinitauii nauieHTis
i3 Gonamu y cnuHi y rpyaHomy Biaaini xpebTa, WO BKIOYana pisHi iHCTpyMeHTU, dopmm isnyHoi peabinitavii, enemMeHTn cy4acHux
(iTHEC-METOAMK, METOAM MaHINynAUin i3 M'AKUMU TKaHUHAMK i CMOMYYHOK TKaHWHOK, @ TaKoX KOMHITUBHUIA METoA — Tepanito, ska
NpOBOAMNTHLCS.

BucHosku. EdekTvBHICTb po3pobneHoi nporpamy NauieHTiB i3 60MsMKU y CNvHI y rpyaHOMY BIAAINI OLHIOBANM NiCNs 3aBEpPLUEHHS Kyp-
cy — yepes 12 TuxHiB. 3a JaHUMK enekTpocnoHaumnorpadii, no3uTnBHa AnHamika nokasHuki K1, K2, K3, K4 BusHavena i 3a ET, i 3a KT.
OpHak Tinbky 3a EI 3miHn nokasHuki K3 i K4 Gynu cTaTUCTUYHO 3HAYyLLMMM.
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[nHamuka nokasaresien aNeKTPOCMOHAMNOrpacum NuL ¢ 6oNsIMM B CrMHE NOA BIUSIHUEM NporpaMMbl
thusmnyeckoi peabunutaumn. dusnyeckas peabunuraumsa nuu c 6onNAMU B CiuHe

A. K. HukaHopos, B. B. Kopmunbues, W. A. XXaposa, E. B. lasapesa, 1. [I. Kpasuyk

Bonb B cnvHe — BaXkHOEe 3BEHO B HEBPOMOTMYECKO NAToNorMM U 0fHa U3 CaMblX pacrpoCTpaHeHHbIX xanob B obLuei MeanLmHCKow
npakTuKe.

Llenk paboTkl — Hay4yHo 0BocHOBaTL 1 paspaboTaTb KOMMMNEKCHYHO NporpamMMy ranyeckor peabunuraunm nuL ¢ gopcanrei rpyaHoro
OTAena No3BOHOYHMKA M A0Ka3aTb ee 3PEKTUBHOCTb NO AaHHLIM 3MEKTPOCNOHAMAOrpacdmm.

Marepuanbl n meTtoabl. MiccnegosaHne npoBeaeHo Ha 6ase crnopTuBHO-peabunutaumorHoro knyba «Iatbii anemeHT» B I. Kuese. B
1ccnefoBaHUM NPUHANK yyacTue 67 naumeHToB (25 MyXUuH 1 42 xeHLUmMHbI) TpyaocrnocobHoro Bo3pacTa ¢ 6onsmu B CnvHe Ha Topa-
KanbHOM ypOBHe.

Pesynkratkl. Ha ocHoBe pe3ynsratos npeaplgyLmnx nccnegoBanuin paspaborani KOMNeKCHy nporpammy usndeckon peabunuraumm
nauneHToB ¢ 6onsmu B CNvHe B rPYAHOM OTAEnNe NO3BOHOYHMKA, KOTOpas BKIKOYana pasnuyHble MHCTPYMEHTbI 1 hopMbl (hU3NM4ECKOM
peabunurauuy, aNemMeHTbl COBPEMEHHbIX (PUTHEC-METOAMK, METOALI MaHUMYMALMA C MATKUMMW TKAHAMW Y COEAMHUTENbHOW TKaHbIO 1
KOrHUTUBHBI METOA — NPOBOASALLYIO Tepanuio.

BeiBogk!. 3ddekTnBHOCTb paspaboTaHHO NporpaMMbl NauMeHToB ¢ 6onsmm B CNvHe B rpyaHOM OTAENe OLeHVBany nocrne 3aBepLueHuns
Kypca — yepes 12 Hegenb. o gaHHbIM anekTpocnoHaunorpadum, NonoxuTensHas AuHamuka nokasatenen K1, K2, K3, K4 otmeyena

kak B O, Tak 1 B KI. OgHako Tonbko B A" uameHeHus nokasateneit K3 n K4 Gbinm cTaTMCTUYECKM 3HAYUMBbIMK.

KnioueBkle crioea: 60nb B CriKHe, (bMSMHeCKaFl MeaunumnHa, pea6VIﬂI/1TaLlI/10HHaﬂ MeaununHa, cbmsmmepanm.

AxTyanbHble BONpockl (hapMaLeBTMYECKON N MeAULMHCKOW Hayku 1 npakTuku. — 2019. — T. 12, Ne 3(31). — C. 352-356

Chronic back pain (CBP) is one of the most acute medical
and social problems that cause enormous economic damage
to society (S. S. Pshyk et al., 2017) [1]. Back pain (BP) is an
important link in neurological pathology and one of the most
common complaints in general medicine practice (N. L. Bo-
zhenko, 2013-2015) [2,3].

It should be emphasized that, despite the fact that in about
70 % of patients, pain under the influence of treatment takes
place in a relatively short period of time, there is from seve-
ral weeks to a month, in patients of working age, it usually
acquires a chronic relapse. The BP on the thoracic level (as
the thoracalgia) occurs somewhat less frequently, compared
to lesions of the lumbar and cervical levels.

The presented data convincingly testify to the necessity of
an integrated approach to the restoration of patients with BP
and dorsalgia, which includes not only medication prepara-
tions but also physical rehabilitation tools and methods, are
adequately selected, bringing the peculiarities of the course
of the pathology (S. Byuon, O. B. Lazarieva, 2012) [4,5]. In
modern approaches to the treatment and physical rehabilita-
tion of patients with BP much attention is paid to the problem
of managing the CBP.

The biopsychosocial approach to constructing com-
plex rehabilitation programs for the thematic contingent
(A. B. Danilov, 2012; K. Vitoula et al., 2018) is also sub-
stantiated [6,7]. However, this approach has still not been
reflected in domestic works.

Aim

Thus, the purpose of the research was: scientifically and
strategically substantiate and develop a comprehensive
physical rehabilitation program of persons with dorsalgia in
the thoracic spine and to prove its effectiveness according to
the data of the electrospondilography.

Materials and methods

The analysis and generalization of the data of scientific and
methodological literature were carried out with the aim of
the studying the relevance of the problems of BP, as well
as generalization of scientific approaches to the selection of
physical rehabilitation as an important component of the re-
habilitation of persons with thoracalgia. Content analysis of
medical records allowed to obtain information on the pecu-
liarities of the clinical and functional condition of the patients
at the stage of the primary examination and in the dynamics
of rehabilitation. Electrospondilography (ESG) is a method
of functional diagnosis, based on the correlation between
the change in electrical conductivity of the 24" spondylo-
genic skin zones and the functional condition of the spinal
segments. The basis of the ESG method is the change in
the electrical conductivity of the spondylogenic skin zones
located in the paravertebral area symmetrically, in response
to the onset of the functional blockade of the spinal segments
and changes in the skin (as in the capillary) blood flow. The
research was performed with the using of the diagnostic
complex “Mediskrin-Vertebra” (“Medical Technologies”,
Ukraine), designed to measure electrochemical conductivity
in twenty-four zones on the human skin, corresponding to
the places of the spinal cord output. ESG data allow us to
determine the physiological equilibrium in the spinal seg-
ments with 4 coefficients:

K1 is the main integral coefficient,

K2 is the coefficient of lateral asymmetry,

K3 is the coefficient of transverse asymmetry,

K4 is the coefficient of adaptive asymmetry.

The study was conducted on the basis of the sports and
rehabilitation club “Fifth Element” in Kyiv, 67 patients (25
men and 42 women) were taking part in our research, of
the working-age with BP on the thoracic level. When patients
were referred to the center, they carried out an objective
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clinical examination, and patients were referred to an ESG
and a doctor’s consultation.

A total of 67 patients with BP in the thoracic spine were
examined and created the following groups: the main group
(MG) — patients with BP in the thoracic spine (n = 34). The
control group (CG) — patients with BP in the thoracic spine
(n=33).

Between the main and control groups, there were no sta-
tistically significant differences in the indicators of sex-age
distribution.

Mathematical processing of numerical data of work was
carried out using methods of variation statistics. Statistica
7.0 and IBM SPSS Statistics 21 applications were used for
mathematical processing of numerical data.

Results

ESG diagnosis showed the results of the primary examination
by the four coefficients: K1 was the total integral coefficient
we had not calculated, due to the change in the norm, depen-
ding on the season, since the course of rehabilitation was 12
weeks, which corresponds to a change in the indicators norms
of the total integral coefficient, then it was reliable could not
have been, but we got the following results: X = 57.0 i.u.;
S=21.21u.; V=37.1 %; on the indicator of the coefficient
of lateral asymmetry (K2) higher than the “physiological
corridor” was 14 people; in the norm, the same indicator has
38 people; lower than the “physiological corridor” the same
indicator has 13 people. Coefficient K4, as the indicator of
adaptive asymmetry, higher than the “physiological corridor”
have 34 people; in the norm, the same indicator has 18 people,
lower than the “physiological corridor” in the same indicator
has 15 people.

Coefficient K3, in the ascertainment experiment, 66 patients
had a K3 out of normal range, and 1 (1.5 %) had a K3 score
corresponding to the norm, of which the indicator was higher
than the norm had 12 patients (18 %) and lower than norm
had 54 patients (80.5 %).

Based on the results of previous studies, we have developed
a complex physical rehabilitation program for patients with
BP on the thoracic spine, which included various tools and
forms of physical rehabilitation, elements of modern fitness
techniques, soft tissue and connective tissue manipulative
techniques, and a cognitive method -conductive therapy.

The developed program was different from the generally
accepted aim of gradually restoring the maximum possible
physical and social activity of patients by reducing the mani-
festations of CBP through methods of physical rehabilitation
and the formation of self-confidence in patients and a new
model of behavior by the tools of the cognitive-behavioral
therapy.

In accordance with the goals set, the tools and forms of
physical rehabilitation that were adapted to the individual
characteristics of patients, bringing the period of rehabilitation
and motor settings, were selected.

The main tasks of the adaptation period were: preparation
for increasing loads; improvement of metabolic processes and

trophic tissues; decompression of the vertebral column. Dura-
tion: 28-30 days. Motor settings: gentle. Applying therapeutic
exercises session according to the developed methodology
(duration of session — 25-35 minutes, frequency —4-5 times
per week), session in the pool of the low and medium inten-
sity (load was 40-55 % of maximum heart rate, duration of
training — 35 minutes, frequency — 2 times per week), soft
tissue manual technique. From 3-4 weeks, individual classes
of the advanced functional training started. Classes were built
differentially, bringing the gender-age characteristics and
level of physical condition. Method of classes performing was
individual, the load was on the 15-35 % relative to the re-
peated maximum, the frequency was 1-2 times per week.

The main tasks of the training and correctional period were:
the direction of the applied tools on the correction of the pos-
ture disorders, the formation of normal musculoskeletal
stereotypes, stimulation of patients for independent exercise
by physical exercises and increasing daily activity. Duration:
28-30 days. Motor settings: gentle and training. In this period,
sessions of the therapeutic exercise were continued (duration
of the session was 35-45 minutes, frequency was 3—4 times
per week) and functional training (frequency was 2—3 times
per week, load was on the 15-45 % relative to repeated
maximum), getting exercises to strengthen the muscle corset,
as much as possible for patients. Motor density increased
in classes of the aquatic exercises (load was 55-65 % of
maximum heart rate, duration of training was 35 minutes,
the frequency was 2 times per week). Therapeutic massage
provided for the using of connective tissue techniques.

The tasks of the stabilization period of rehabilitation
were: strengthening the correct posture skills, strengthening
the muscle corset, ensuring stability and variability of the nor-
mal motor stereotype, increasing the physical condition of
the patients. Duration: 28-30 days. Motor settings: training.
Gradually, the intensity of the load in classes with functional
training increased (load was 15-55 % relative to repeated
maximum, frequency was 2 times per week) and aquatic
exercises (load was 65-80 % of maximum heart rate, dura-
tion of training was 45 minutes, frequency was 2 times for
a week) increased the exposure of static load in exercises of
therapeutic gymnastics (duration of classes — 50—60 minutes,
frequency — 3—4 times a week).

Thus, at the end of the study, the value of the K1 indicator
in the MG of patients at the end of the course of rehabilitation
changed from 0.98 to 1.02 i.u, while in the CG, the corre-
sponding changes were made — from 1.02 to 1.03 i.u. The
value of K2 has changed from 1.27 to 1.01 i.u, in the MG
and from 1.15 to 1.05 in the CG.

However, it should be noted that changes in the K1 and K2
indices were statistically insignificant.

The dynamics of indicators K3 and K4 in the MG were
statistically significant, in contrast to changes in the CG. In
MG, an increase in the values of K3 from 0.91 t0 0.99 i.u, and
a decrease of K4 from 58.47 to 46.38 i.u (P < 0.05).

An individual analysis of the relevance of the K3 indicator
to the normative values among the patients in the MG and
CG was conducted. The results of the formative experiment
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showed that the number of patients with the K3 index in
the norm and the number of patients with the K3 index outside
the norm, in the MG and CG varies statistically significant,
which is confirmed by Fisher’s exact criterion at the level
of P<0.05.

Discussion

The current stage of development of rehabilitation and health-
care is in the difficult social and economic conditions asso-
ciated with the transition to economically new methods for
managing the available resources and ensuring the possibility
of more efficient use of personnel and financial capacity of
treatment and prevention institutions. In connection with this,
the issue of development and application of complex diffe-
rential diagnostic and rehabilitation programs in the treatment
of pain syndromes in the trunk is becoming urgent, allowing
to short-term to hold the necessary list of manipulations, to
achieve a reduction in the timing of treatment and to increase
the period of remission.

CBP by frequency occupies the first place in the structure
of all diseases of the musculoskeletal system is about 80 %
and is the most common cause of temporary disability. Sig-
nificant losses of society, associated with disability, high rates
of disease in young people of working age, give a special
social significance to this problem.

The obtained results of the performed study confirm and
supplement the data on the positive effects of physical rehabi-
litation on the body of patients with BP (I. O. Zharova, 2011;
0. B. Lazarieva, 2013; V. V. Kormiltsev, 2014; A. M. Sain-
chuk, 2016), and also confirm the opinion of the group of
authors that a comprehensive program of physical rehabi-
litation is more effective than separate elements of recovery
in patients with BP (A. M. Aksonova, 2009; K. L. Boyle,
2011; N. V. Vasilieva, 2014) [8—14]. Data on the effective-
ness of behavioral therapy in the complex rehabilitation of
individuals with chronic non-specific back pain also con-
firmed (J. Chevan, P. Clapis, 2013; M. J. Stochkendahl et al.,
2018) [15,16].

The obtained results confirm and supplement the data on
the positive impact of physical rehabilitation on the body of
patients with BP and based on the above facts, we can judge
the effectiveness of our proposed the physical rehabilitation
program in comparison with the previously used.

Conclusions

Physical rehabilitation of persons with BP in the thoracic
spine remains a little investigated problem; also need addi-
tional study of the problem of the creating the comprehen-
sive physical rehabilitation programs in the remission stage
that could be implemented in the conditions of sports and
rehabilitation complexes and be aimed at prolonging the re-
mission stage and motivating patients to adhere to a healthy
lifestyle.

The physical rehabilitation program of the patients with BP
in the thoracic spine was developed on the basis of the ana-
lysis of literary sources, the experience of leading specialists,

results of the primary examination and taking into account
pedagogical principles. The developed program differs from
the generally accepted focus on the gradual maximum possi-
ble restoration of physical and social activity of patients by
reducing the manifestations of chronic pain through methods
of physical rehabilitation and the development of self-con-
fidence in patients and a new model of behavior through
cognitive-behavioral therapy.

The effectiveness of the developed program of patients
with BP in the thoracic department was evaluated after
the completion of the course — after 12 weeks. According
to the data of ESG, the positive dynamics of indicators K1,
K2, K3, K4 was observed in both the MG and CG. However,
only in the MG of changes in K3 and K4 indicators were
statistically significant.
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3anopisbkuii AepxaBHWA MEANYHUI YHIBEPCUTET, YKpaiHa

A — KoHLenNUis Ta au3aiiH gocnimkeHHs; B — 36ip gannx; C — aHani3 Ta iHTepnpeTauis gaHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepKEHHSA CTaTTi

Meta po6otun — gocniguti 1 ekcnepuMeHTanbHO NepeBipuTU eheKTUBHICTb 3aCTOCYBaHHS TepaneBTUYHKX BrpaB Y NpoLeci disnyHoi
peabinitavii rpaBUiB y MiHi-cyTOONI NiCNs TPaBMaTUYHMX YLLKOLKEHb OMOPHO-PYXOBOrO anapary.

Matepianu Ta metoan. B ekCnepumeHTanbHUX JOCIMKEHHAX B3SM y4acTb 36 cnopTcMeHiB Bikom 18-27 pokis, ski npoTtarom 2016—
2019 pp. 6ynu uneHamw 36ipHoi komaHan 30MY 3 dyTaany. KinbkicHi MOKa3HWKM TpaBMaTUYHWX YLUKOMXXEHb OMOPHO-PYXOBOTO anaparty
BU3HaYEHi y TpeHyBanbHOMY Ta 3MaranbHOMY npoLecax NpoTAroM PiYHUX LIMKIIB NIArOTOBKM 3a pesynsTatamm onpaLoBaHHA odilinHnX
NPOTOKONIB 3MaraHb i MeMYHNX KapTOK CMOPTCMEHIB. Y NpoLeci A0CHiAKEHHS BUKOPUCTaNKU METOAMN: aHani3, y3arasibHeHHs BioMoCTel
HayKOBOI NiTepaTypu Ta mepexi Internet, negarorivHi cnoctepexeHHs, aHania oiliiHUX NPOTOKOMIB 3MaraHb, aHasni3 MeauyHuX KapTt
CMOPTCMEHIB, NEAAroriYyHMN eKCNePUMEHT KOHCTaTyBarnbHOI CNPSIMOBAHOCTI, METOAWN MaTeMaTUYHOI CTaTUCTUKM.

Pesynrati. AHanis, y3aranbHeHHs f4aHuX, Lo OTpUMani, A€ MOXKIUBICTb KOHCTAaTyBaTW: FONIOBHOK OCOBMNMBICTIO 3aCTOCYBaHHS Tepanes-
TUYHUX BMPaB B y3aranbHeHii nporpami isnyHoi peabinitaii € Te, Lo, Kpim BiZHOBHOT, BOHM MatoTh LU i TPeHyBasibHy CPSMOBAHICTb i
KOMMIEKCHO BMIMBAIOTb Ha BiAHOBNEHHS CTabinbHOCTI Ta PyXMMBOCTI Y TPaBMOBaHUX Cyrnobax, M’S30BOr0 TOHYCY Ta KOOpAMHALLi pyXis,
NpONPIoLENTMBHOI (OyHKLii, CneLianbHnX pyXoBUX YMiHb, HABUYOK, (i3NYHNX SKOCTEN, 3aranbHoi Ta cneLianbHoi (iauyHoT Npavle3aaTHoCTi.

BucHoeku. OCHOBHUMY TEpaneBTUYHMM BNpaBamm, LLO BUKOPUCTOBYIOTb y NpoLeci diisnyHoi peabinitavii cnoptecMeHiB y dyTaani nicns
MOLUKO[KEHb OMOPHO-PYXOBOTO anapary, € MacaxHi, BpaBW CTPETUYMHTY, LMKITiIYHI NOKOMOLi HU3bKOI IHTEHCUBHOCTI, Ha HanpYXeHHS i
po3cnabrneHHs 300poBMX KIHLBOK, BNPaBM MiKyBanbHOI MMHACTUKX, KOHAMLINHOMO TPEHYBAHHS AN BENUKUX M’I30BWX rpyn, AuXanbHi
BMpaBw, NIoKanbHi BNpaBuU Ha TpeHaxepax i TexHIYHUX 3acobax peabinitadii.

TepaneBTuueckue ynpaxHeHus B npouecce pusnyeckoi peabunmrauum cnopTCMEHOB C TPaBMaTUYECKUMM NOBPEXAEHNAMM
OrMopHO-ABMraTeNIbHOro annapara (Ha matepuane dyT3ana)

3. 10. OopouueHko, C. H. ManaxoBa, E. E. YepHeHko, A. M. Typeesa, W. B. LLlanosanosa, U. A. CasaHoBsa, M. A. OneliHuk, T. C. CBetnuyHas

Llenk paboTkl — nccnenoBatb U 3KCMEPUMEHTANBHO NPOBEPUTL AP MEKTUBHOCTL MPUMEHEHNS TEPaneBTUYECKUX YNPaXHEHWUI B Npo-
Liecce ranyeckoi peabunutaumm urpokos B MUHU-oyTOONE Nocne TpaBMaTUYECKVX NOBPEXAEHNI ONOPHO-ABUraTeNnbHOMO annapara.

MaTepuans! n metoabl. B akcnepumeHTanbHbIX UCCrneaoBaHusX NpuHAny yyactue 36 cnopTCMeHOB B Bo3pacTte 18—-27 neT, koTopble B
TeveHne 2016-2019 rr. Bbiny yneHamu cGopHor komaHabl 3TMY no dyT3any. KonnyecTBeHHbIe NoKa3aTenyi TpaBMaTUyeCKVX MOBPEXOEHNI
OMOPHO-ABUraTeNbHOro annaparta onpeaeneHbl B TPEHMPOBOYHOM M COPEBHOBATENBHOM MPOLIECCax B FOANYHBIX LiYKNax NOArOTOBKM NO
pesynbratam 06paboTky opuLmManbHbIX NPOTOKOIOB COPEBHOBAHMI U MEAMLIMHCKMX KapTo4eK CNOpTCMeHOB. B npoLiecce nccnegoBaHus
1CMoNb30BaHbl METOAbI: aHanu3 u 0bobLLeHNe faHHbIX Hay4YHOW NuTepaTypbl U ceTu Internet, negarornyeckue HabnaeHns, aHanma
ochuLmanbHbIX MPOTOKOINOB COPEBHOBAHUN, aHANN3 MEANLIMHCKMX KapT COPTCMEHOB, NeJarornyecknii 3KCNepuMEHT KOHCTaTUpyoLLei
HanpaBneHHOCTH, METOALI MaTEMaTNYECKON CTaTUCTUKN.

Pesynirathl. AHanua 1 0606LLeHNe NoMyYeHHbIX AaHHBIX NO3BOMNSET KOHCTATUPOBATb, YTO MMABHON 0COBEHHOCTLIO NMPUMEHEHUS TEpa-
NEeBTUYECKMX YNpaxHeHui B 0606LLEHHON nporpaMMe hranyeckoi peabunutaumum SBnseTcs To, 4To, KPOME BOCCTAHOBUTENBHON, OHU
VIMEIOT ELLE 1 TPEHUPOBOYHYH HaNPaBIEHHOCTb U KOMMIEKCHO BAMSIIOT Ha BOCCTAHOBMEHUE CTabUNBLHOCTM U NOABWKHOCTY B TPABMUPO-
BaHHbIX CYCTaBax, MbILLEYHOTO TOHYCA 1 KOOPAMHALMM ABWXKEHWIA, MPONPUOLLENTUBHOM (hYHKLWK, CrieLmarbHbIX ABUTaTENbHbIX YMEHWIA,
HaBbIKOB, Pr3NYECKNX Ka4ecTB, 0bLLel 1 cneumranbHoW huanyeckon pabotTocnocobHOCTH.
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E. O. opoweHrko, C. M. Manaxosa, O. €. HepHeHko, A. M. 'ypeesa, I. B. LLlanoearnosa, I. O. CasaHosa, M. O. OnitiHuk, T. C. CeimnuyHa

BriBoabl. OnpeneneHo, 4To OCHOBHBIMU TepaneBTUHECKUMU YNPaXKHEHUSIMU, KOTOPbIE UCTMONb3YOTCS B Mpouecce huanyeckon pe-
abunuTauuu cnopTcMeHoB B dyT3ane nocne NoBPEXAEHUIA ONOPHO-ABUraTENBHOIO annaparta, SBMSTCS MacCaxHble, YNpaXHEHNS
CTPETYUMHIa, LIMKMMYECKUE NOKOMOLIMU HU3KON MHTEHCUBHOCTU, YNPaXHEHMUs Ha HanpsikeHue 1 paccrnabneHue 300poBbIX KOHEYHOCTEN,
ne4ebHON TMMHACTUKW, YNPaKHEHWS! KOHAMLIMOHHOM TPEHUPOBKM A1151 6OMbLUMX MbILLIEYHBIX Py, AbIXaTeNbHbIE YPaX)HEH!s, NokanbHbIe
yNpaxHeHWs Ha TpeHaxepax 1 TEXHUYECKVX CpeacTBax peabunutauuu.

KntouyeBkle croBa: CMOpTCMEHbI, TepaneBTUYeckne ynpaxHeHus, dusndeckas peabunuraums, TpaBmbl, NOBPEXAEHWS, OMOPHO-ABU-
raTenbHbIl annapar, npogunakTuka.

AxTyanbHble Bonpockl (hapmaLeBTMYECKON N MeAULMHCKOW HayKu 1 npakTuku. — 2019. — T. 12, Ne 3(31). — C. 357-364

Therapeutic exercises in the process of physical rehabilitation of athletes with traumatic injuries of the musculoskeletal
system (based on futsal)

E. Yu. Doroshenko, S. M. Malakhova, O. Ye. Chernenko, A. M. Hurieieva, |. V. Shapovalova, I. O. Sazanova, M. O. Oliinyk, T. S. Svitlychna

The purpose of the work is to investigate and to test the effectiveness of therapeutic exercises in the process of physical rehabilitation
of players in futsal after traumatic injuries of the musculoskeletal system.

Materials and research methods. 36 athletes (18-27 years old), who during 2016-2019 were members of the ZSMU futsal team, took part
in the experimental studies. Quantitative indicators of traumatic injuries of the musculoskeletal system are determined in the training and
competition processes in annual training cycles based on the processing of official competition protocols and athletes’ medical cards. Analysis
and generalized data from scientific literature and the Internet; pedagogical observations; analysis of official competition protocols; analysis
of medical records of athletes; pedagogical experiment stating orientation; methods of mathematical statistics were used in this experiment.

Results. Analysis and synthesis of the obtained data allows us to state that the main feature using to therapeutic exercises in the
generalized physical rehabilitation program is that they have restorative, training orientation and comprehensively affect the restoration
of stability and mobility in injured joints, muscle tone and coordination of movements, proprioceptive function, special motor skills, skills,
physical qualities, general and special physical performance.

Conclusions. It was determined that the main therapeutic exercises which are used in the physical rehabilitation of athletes in futsal
after injuries of the musculoskeletal system are massage exercises, stretching exercises, low-intensity cyclic locomotion, tension and
relaxation exercises for healthy limbs, therapeutic exercises, conditioning exercises for large muscle groups, breathing exercises, local

exercises on simulators and technical rehabilitation equipment.

Key words: athletes, therapeutic exercises, physical rehabilitation, injuries, injuries, musculoskeletal system, prevention.

Current issues in pharmacy and medicine: science and practice 2019; 12 (3), 357-364

[IpoGnemHi nmuTaHHs 11040 (Gi3udHOI peabimiTartii criopreme-
HIB Y KOMaH/IHUX CIIOPTHBHHX irpax MaroTh JIOBOJII BUCOKUI
CTYIIHB aKTYaJIbHOCTI Ta MPAKTUIHOI 3HATYIIIOCTI. 3 OTHOTO
00Ky, I1e 3yMOBJICHO OCOOJMBOCTSMH TPEHYBAJILHOTO Ta
3MarajbHOTO MPOLECIB, M0 XaPAKTEPU3YIOTHCS CyTTEBUMHU
(i3MYHIMY HaBaHTA)KEHHSMH Ha OTIOPHO-PYXOBHil amapat
CIIOPTCMEHIB, 3 1HILIOTO, — ITPOBIAHUMH MO3UIIISIMH ITPOBUX
BUIIB CIIOPTY, IO MPH3BOAUTH 10 iXHBOI BUCOKOI MOMYJISIp-
HOCTI Ta MiJJBHIIEHOT KOHKYPEHIIIT SIK yCceperHI KOMaHIH,
Tak 1 Ha KI1yOHOMY piBHI. Lle CBiIUNTH MpO HasBHICTH
TIPOOIIEMHOT CUTYAIlil, III0 XapaKTePU3y€eThCsl BAMOTAMH 10
BHCOKOTO PIBHS 3arajbHOI Ta CIIeIiaibHOT (pi3n4HOT Miro-
TOBKH I'paBLiB y (yT3aJ1 (MiHi-QyTOOI) y BHCOKOBApIaTUBHIX
YMOBaX 3MaraJibHO1 TisTbHOCTI, HEOOX1THOCTI MPO(ITaKTHKN
CIIOPTUBHOTO TPaBMaTU3My Ta BH3Hau€HHI €()EKTHBHUX
TEXHOJIOTIH (hi3MIHOT peaduTiTaril mics YIIKOKEHD OTIop-
HO-PYXOBOT'0 arapary CIIOpTCMEHIB Ha OCHOBI KOMILIEKCHOTO
3aCTOCYBaHHS TEPANIEBTUYHHX BIIPaB.

CriopTuBHi irpu B3araiti Ta ¢yT3a 30KpeMa, 3a OIliHKaMHI
JOCJIIHUKIB, HaJIeKaTh O I'PYIU HalOUIbII TpaBMOHe-
OesreyHnx BHUIIB criopTy [1]. 3a OIiHKaMU MiXXHAPOTHUX
eKCTIepTiB, 10 60 % yCiX CIIOPTUBHUX TPABM 1 ITOIIKOKEHb
OIOPHO-PYXOBOTO arapaTy CIIOPTCMEHIB, SKi MOTPEOYIOTh
KITIIHIYHOTO JIIKyBaHHS, TT0B’s13aH1 3 aKTHBHUMH (i3UIHIMHA
HaBaHTKEHHSMH y TPEHYBaJIbHOMY IIPOLIECI Ta 3MarajbHii
JSUTBHOCTI B KOMaHTHUX CIIOPTHBHUX irpax [3].

VY ¢axoBiii giTeparypi, 110 NPUCBIYEHA BUCBITICHHIO
npo0JIeM 3aCTOCYBaHHs TEPAeBTUYHUX BIIPaB y (Qi3WuHiH
peabimiTamnii TpaBmiB y GyTOON i3 TpaBMATHIYHAMH YIIIKO-
JUKEHHSIMH OTIOPHO-PYXOBOTI'O arapary, 3arajbHi THTaHHS
IpyHTOBHO BucBiTIeHO [17]. Ha Hanry nymKy, npsiMi exc-
TPAMoNALIl B pe3yasTarax AOCHiIKeHb Ha Marepiaii ¢yT-
Oomy Ta (yT3amy He 3aBXKIU € jJopeuHuMHu. HesBaxkarouu
Ha MOMIOHICTE OLIBIIOCTI TEXHIKO-TAKTHYHHUX i, HassBHA
ICTOTHA PI3HUIIS, IO ICTEPMIHOBaHA OCOOIMBOCTSIMHE TPU B
3aKpUTOMY NPUMILIEHH] (CIOPTUBHOMY 3aJli) Ta Ha BiJKpH-
TOMY TIOBITpi (Ha CTaioHi).

IcToTHO pi3HATHCS po3Mipu MaiiaaHuukiB: 40 x 20 MeTpiB
y ¢yr3ami, 105 x 68 MerpiB y ¢yTO0Ii; KUIBKICTh 3aMiH:
HeoOMexeHa y QyT3aii, 3 3aminu (6e3 mpaBa 3BOPOTHOI) ¥
(yTOOII, 110 CBIYUTH MPO Pi3HI MEXaHI3MH eHeprozades-
TIEYEHHS HaBYAJIbHO-TPEHYBAJIBHOT, 3MarajIbHOI AisTBHOCTI.
BpaxoByroun, 1110 (yT3ai1 BiIHOCHO MOJIOINE BHJI CIIOPTY, &
o(iriiiHi 3MaraHHs HAIlIOHATEHOTO Ta MiXXHAPOJIHOTO PiBHIB
TIPOBOIATHCS 3 TTo4aTKy 90-X pokiB XX CTONITTS, BBAXKAEMO,
110 3a MEBHUX YMOB HAyKOBI1 JIOCIIi/PKCHHS, KOTPI BUKOHAH1
Ha Marepiani GyTOoIy, MOXKYTh (i3 ICBHUMH 3aCTCPCIKCH-
HSAMH) OyTH BHKOPHCTAHI IS aHAJi3y MPOOIEMHHX MTUTaHb
y dyr3ani [10].

Amnamiz axoBoi miteparypu [2,7,9,13] nae MOXIHBICTH
KOHCTATyBaTH, 110 TIPOOJIEMHE KOJIO 3aCTOCYBAHHSI Teparie-
BTUYHHX BIIpaB y mpoueci ¢izndHoi peadiniranii criopre-
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TepanesmuyHi enpasu y npoueci giauyHoi peabinimauii criopmcemeHie i3 mpagmamu4yHUMU YUKOOKEHHSMU OMOPHO-PYX08020 anapamy...

MEHIB i3 TpPaBMaM# OIOPHO-PYXOBOT'O arapary OXOILIIOE 3
OCHOBHI TPYITH BUIMAJIKIB!

1. 3acToCyBaHHS TEPaNeBTHYHMX BIPAB SIK HECTICNU(IUHMI
(To3arpeHyBaIbHAH, 1T03a3MaraJibHIN) YNHHIK;

2. BUKOPUCTAHHS TEPAIeBTHYHHX BIIPaB IICISA TPABM Ta
VIIKOIKEHb, SIKi HE OTPEOYIOTh ONEPaTHBHUX XipYPTidHIX
BTpY4aHb;

3. BU3HAUCHHSI MICISl TEPaNleBTHYHUX BIPaB Y KOMIUICK-
CHIH TexHoJoTii (i3n4HOi peabimiTamii mcis XipypriaHoro
JIKyBaHHSI CKJIAJTHUX YILIKOKEHb OTIOPHO-PYXOBOTO arapary
(po3puBH 3B’S130K KOJIIHHOT'O, TOMUJIKOBOCTOITHOT'O CYIIIO0IB,
MEPESIOMH KICTOK BEPXHIX a00 HIDKHIX KIiHI[IBOK, BUIIAIKH
KOMITIEKCHUX YIITKOIKEeHb — Tpiafa TypHepa To1o).

IIpuknagHi MUTaHHS BiXHOBHOTO JIIKYBaHHS Ta (Pi3MIHOT
pealimiTamii copTcMeHiB y GyTOOII OTpUMAaITi TOCTATHBO
TPYHTOBHHH PO3IIIST y HAYKOBIX JTiTeparypi. Y JOCTiKeHH]
[4] po3IsIHYTO 3aCTOCYBAHHS TEPANICBTHYHKX BIPAB SIK 1103a-
TpEeHYBaJbHHUI YMHHHK CIIOPTUBHOI IATOTOBKHU (pyTOOIICTIB.
Haronoreno Ha 3Ha4yIIOCTI KOMIUIEKCHOTO BUKOPUCTaHHS
TEepaneBTHYHUX BIPAB 1 TEPMIYHUX MTPOLIEITYD ISl IPUCKO-
PEHHsI NpoLIECiB BiJHOBJICHHS (DI3MYHOT Mpare3aaTHoCTI
CIIOPTCMEHIB Micisi cyOMakcHMalIbHUX 1 MaKCMMaJIbHUX
Gbi3nYHUX HaBaHTaXEHb. Y mociimkenHi [11] BusHaueHO
e(eKTUBHICTh BIUTHBY TEPANICBTHYHHX BIIPAB 31 CIIPIMOBa-
HOTO JTI€10 Ha MMiAKOTIHHI CyXOXKUIUIS Ha BiTHOBIICHHS IIBA/I-
KiCHO-CHJIOBUX MOXKJIMBOCTEH y TPEHYBAJIBHOMY IIpOLECi
¢yTOOmicTIB. Y 1IOMY BHIQJIKy TEpAreBTUYHUN €(EKT €
TIepelyMOBOIO BiJJTHOBJICHHS IOKa3HHUKIB CIIeLialIbHOT CIIOp-
TUBHOI nparie31aTHoCTi. J[0 aHaJIOrYHUX BUCHOBKIB LTI
1 iHwi aBropu [5,6,20,21], siki BUB4aIM 1IPOOIEMH BUKOPH-
CTaHHs TepareBTHYHUX BIPaB y (i3nuHii peabimitamii Ta
BIIHOBJICHHI CIIOPTHBHOI IIPAIE3aTHOCTI Y KBaJTi(pikoBaHHUX
criopTcMeHiB (Ha Matepiaii ¢yToomy Ta perdi).

Ha oxpemy yBary 3aciayroBye METOAMYHUH MiAXid 10
3aCTOCYBaHHsI TEPAIICBTHYHHX BIIPAaB, SIKMH y 3arajbHOMY
BUDIIII BUKIACHUH y mocmimkeHHi P. Gomez-Piqueras et
al. [12]. Tak, aBTOpM HaBOASATH HE TUIHKA KOHKPETHI Tepa-
TIeBTHYHI BIIPaBM Ta pealuiTaliiHi nporeaypH, ane i npo-
TIOHYIOTh CIEIiaJIbHI TECTOBI BIIPABH, SIKI Ha PI3HUX eTanax
¢bi3uuHOi peabimiTallii € Ai€BUM IHCTPYMEHTOM KOHTPOJIIO
3a IIpoliecamMy BITHOBJICHHS CIIOPTCMEHIB 13 KiIbKICHO-SIKIC-
HUMH XapaKTePUCTHKAMHK. Y IOCIiKeHH] [16] po3nisaHyTo
MOJKJIUBICTh KOMIUIEKCHOTO BUKOPHCTAHHS TEPAIICBTHYHHX
BIIPaB i IDTIOMETPUYHOTO TPEHYBaHHsI. 30KpeMa, Y KOMII-
JIEKC1 3 TEepaleBTHYHUMH BIIPaBaMU BHKOPHCTAHO MOJEII
TPEHYBaJbHHX IHTEPBAaiB «CTOMIICHHS — BiJHOBJICHHS,
IO € XapaKTepHUMH JUIs IJTIOMETPUYHOTO TPEHYBAHHS
(IIBUIIKICHO-CHJIOBA CIIPSIMOBAHICTh 3 MOKa3HUKaMH, IO
3pOCTAOTh).

VY nocmimkenni O. Selmi et al. [18] HarosonieHo Ha Bak-
JIMBOCTI MO3UTHBHOIO €MOLIIHHOTO (DOHY I1iJ] YaC BUKOHAHHS
TEPAIEeBTHYHHUX BIIPAB MPOTATOM BiIHOBHOI'O JIIKYBaHHS Yy
¢yroomicris. [Tokazano, o y nporeci ¢izugHoi peadinira-
11i1 HeoOXiTHOI0 YMOBOIO €()EKTUBHOCTI € CBIJIOMA TTO3HIILS
Mami€eHTa, sKa CIPsIMOBaHA Ha aKTHBHE BiJHOBJICHHS Ta
3aCTOCYBAHHsI CIICL[iaIbHUX BIIPAB i3 TEPAIICBTHYHOKO JI€I0.
SIKIIO MaIlieHT He € aKTUBHUM 1 CBIZIOMUM YYaCHUKOM pea-

OUTITaLIITHO-PEKPEALIIITHOTO MPOIIECY, 1€ MOXKE MPH3BECTH
J10 301bIIeHHs] TepMiHIB (i3nuHOi peabimitanii, HENOB-
HOTO BiJJHOBJICHHS MICJIsSi TPaBM, 3HWIKEHHS NOKa3HHUKIB
criemianbHO1 (Pi3MUHOT Mpame3aqaTHOCTI Ta PEIUIUBHIX
MPOSIBIB TPABMATHYHUX YIIKOJ)KEHb OMOPHO-PYXOBOTO
amapary [14].

TexHOOT11 KOMITIIEKCHOTO BUKOPUCTaHHSI TEPAIEBTUYHHX
BIpaB y (Hi3uuHil peabimiTarii mcis XipypridqHoro JTiKyBaHHS
CKJIaTHIX TPaBM OITIOPHO-PYXOBOTO amapary (HyTOOIiCTIB
oImucaHo B AociimkeHHsx [8,15,19]. Haromomeno Ha mes-
Hill crenudini BUKOPUCTAHHS TEParleBTUYHHUX BIIPAB i1
yac BiZIHOBJIEHHS (DI3UYHOI Mpale31aTHOCTI CIIOPTCMEHIB
3arajoM i (yTOOIICTIB 30KpeMa: KpiM BiHOBJICHHS aMmIl-
JITYIH JOBUIBHUX PYXiB TPaBMOBAaHMX KiHIIIBOK Ha eTarax
iCIIOnepaliitHol peadimiTanii 3HAYYIMMHU € TTOKa3HUKH
(DYHKIIIOHAJILHOTO BIIHOBIICHHSI; BUKOPUCTAHHS BIIPAB Ha
30UTBIICHHS TOTAIBHUX OKa3HUKIB TPAaBMOBAHOI KiHIIIBKH
JI0 TIOKA3HUKIB 3I0POBOI KiHIIIBKH; IIHPOKE BUKOPHCTAHHS
BIIPAB IITIOMETPUYHOTO XapaKTepy Ha 3aBEPIIAIBHUX €Tarax
(hizmaHOI peadiniTarlii; MO3UTHBHE EMOITIHE TIIO CIITIKYBaH-
HS CIOPTCMEHA 3 JTiIKapeM-peadiliTOIOroM.

OTKe, He3BaKAIOUM Ha JOBOJI IPYHTOBHE ONPAIIOBAHHS
MUTAHHS 3aCTOCYBAaHHS TEPANECBTHYHMX BIPaB y Mpoleci
KOMIUTEKCHOT (pi3ndHOI peadiiitanii COPTCMEHIB i3 Tpas-
MaTHYHUMH YIIKOPKEHHSIMH OITOPHO-PYXOBOTO anapary, siki
CHeLiali3yroThes y (yT3alli, HasiBHI IPOOJICMHI, 0CTaTOYHO
HeBHUpillIeH] muTaHHs. HacaMiiepe 1ie cToCyeThCst po3po0Ku
KOMIUIEKCHOT TexHouorii (i3nyHoi peabimitaiii rpaBiiB y
(yT3a] Ha OCHOBI BUKOPHUCTAHHS TEPANeBTUYHUX BIIPAB Yy
TPEHyBaJbHOMY HpOIEc JUisi MPO(IIAKTUKN CIIOPTUBHOTO
TpaBMaTU3My Ta ONTHMIi3alii BiTHOBHUX MPOIECIB MpHU
TPaBMAaTHYHUX YIIKO/KEHHSAX OIOPHO-PYXOBOTO anapary,
II0 HE TOTPEOYIOTh ONEPAaTUBHOTO XipyPTidHOTO JTiKYBaHHS
(320UTTH, PO3TATHEHHS, TOIIIO).

Meta po6otu

JlocmiauTa i eKcTiepIMEHTaTbHO epeBipUTH e(heKTUBHICTh
3aCTOCYBaHHS TEPAIICEBTUYHUX BIIpaB y mporeci (izuyHoi
peabimitanii rpaBUiB y MiHi-(yTOOII ITiCIsT TPaBMAaTHIHUX
YIIKOPKEHb OIOPHO-PYXOBOTO anapary.

Marepianu i MeTogun gocnigxeHHA

B excniepuMeHTalIbHUX JOCIHIPKEHHSX B3sUIM y4dacTh 36
crnopTcMeHiB BikoM 18-27 pokiB, siki npotsrom 2016—
2019 pp. oynu unenamu 36ipHOT KoMauu 3/IMY 3 dyTt3ay,
cepell HUX 3 CIIOPTCMEHU BXOIMIIU JI0 CKiIaay npodeciiHol
¢yr3anbHOi KoManau «APIIM-3anopixoks», mo Opaia
yuacTh y 3Maranssx Yemrionary Ykpainu 3 ¢yT3aiy cepen
koMaH 1 niepiroi Jiru (2017-2018) i B Exctpanizi Ykpaiau
(2018-2019), Kybxy Ykpainu 3 ¢pyr3amy (2017-2018,2018—
2019). KinpkicHi TOKa3HUKH TPaBMATHYHUX YIIKOIKEHb
OTIOPHO-PYXOBOTO arapary BU3HAYMIM B TPCHYBaJbHOMY i
3MaraJbHOMY IPOLecaXx IPOTSAroM PIYHUX LUKIIIB ITiIrOTOBKH
3a pe3yibTataMu 00poOKH O(illiiTHUX MPOTOKOIIB 3MaraHb i
MEJIMYHUX KAPTOK CIIOPTCMEHIB Y JTIKapChKO-(Di3KyIIBTYpHO-
My JcnaHcepi 3arnopi3bkoi 00acHoi paau.
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VY nporieci JOCIIHKEHHS] BAKOPUCTAIA METO/IU: aHAII3 1
y3araJbHeHHs JaHUX HayKOBOI JIiTeparypH i Mepexi Internet
II0/I0 3aCTOCYBAHHS TEPAIIeBTHYHUX BIIPAB y KOMIUICKCHIM
¢i3nuHii peabinitanii TpaBLiB y (yT3ai; MeJarorivHi cro-
CTEPEIKEHHSI 32 TPEHYBAIBHUM IPOIIECOM 1 3MarajibHOIO
IisuTBHICTIO 30ipHOT Komauau 3[AMY 3 dyr3any mporsrom
piuHUX MakporukiiB ce3oniB 2016-2017, 2017-2018,
2018-2019 pp.; ananiz odiuiiHUX MPOTOKOIIB 3MaraHb i
3MarajgbHOI TISITEHOCTI — IEPIIOCTI M. 3aTIOPKIKS, TIePIIOCTI
3aropi3bpKoi 00acTi cepei KOMaH I 3aKJIaliB BUILOI OCBITH
II-IV piBHIB akpeuTaIliii; aHari3 MEIUYHIX KapT TPaBIIiB
30ipHOi 3[IMYVY 3 dyT3amy 3a pe3yasTraTaMy JUCITAHCEPHUX
crioctepexeHb. [IpOTAroM MefaroriyHoro eKCrepuMeHTY
KOHCTaTyBaJIbHOT T2 ()OPMYBAJIbHOT CIIPSIMOBAHOCTI BU3HAUH-
JI OCHOBHI HEIOJIKH Y ME/IMKO-010I0r iYHOMY 3a0e311edeHH1
TPEHYBaJIBHOTO MPOIIECY i 3MaraixbHOI MisutbHOCTI. Ha ocHOBI
JIAHUX TIEaroriYHUX CIIOCTEPEIKEHb IPOTSITOM (OpMYBaIIb-
HOTO eTaITy IeJIaroriYHOr0 eKCIIEPHMEHTY 110 TPEHYBAIBHOTO
MIPOILIECY IHTErPyBAIH CIICIIaJTi30BaH1 BIIPABH TEPATICBTUYHOT
cupsimoBaHocTi. DaxiBmi kadenpu ¢izudHOi peadimiTarii,
CIIOPTUBHOI MEUIIMHY, (DI3MYHOTO BUXOBAHHS 1 3710pOB’s
ONPALFOBAIIH PE3YJIBTATH JOCIIDKCHHS, 3aCTOCOBYIOUH Me-
TOJIM MaTeMaTH4HOI CTaTUCTHKH. BUKOpHCTaIM KoMIT F0TepHi
nporpamu Excel, Cratucruxka 7.0.

Pesynbratu

VY pesynbrari aHanizy Ta y3arajibHEHHS BiZIOMOCTEl HayKo-
BO-METOIMYHO] JIiTepaTypH, Mepesxi Internet i megaroriaamx
CIIOCTEPEXKEHb 32 TPEHYBAILHUM 1 3MarajibHUM MpOLeCaMu
30ipHOi 3/IMVY 3 (yT3amy mpoTAroM pidvHHX MaKPOIHKIIIB
miAroToBku ce3oHiB 2016-2019 pp. koHcTaryemo, 1o 3a-
CTOCYBAaHHSI TE€PAIEBTUIHNX BIIPAB IIiJl 9aC KOMIUIEKCHOL
¢i3uuHOi peabiniTalii TpaBMaTHYHUX YIIKOKEHb OIOP-
HO-PYXOBOTO amapary CIOPTCMEHIB y (yT3ali JOIITHHO
HOJIUTUTH HA TPH TPYIIH:

1) TepaneBTHYHI BITPaBH SIK HecTIeHU(IIHNI YNHHUK JUTS
NpOGIIaKTUKH CHIOPTUBHOTO TPABMATHU3MY;

2) TepareBTHYHI BOPABH MICIIS TPABMATHYHNX YIIIKOKEHB,
SIKl HE TTOTPeOyIOTh OTIEPAaTUBHUX XiPYPTiuHUX BTPYYaHb;

3) TepaneBTUYHI BIPAaBH y KOMIUIEKCHII TEXHOJOT 1T (izny-
HOI peabimiTarii mcis XipyprivHoro JIKYBaHHS CKJIAQJHUX
TPaBMaTHYHUX YIIKO/UKEHb OIIOPHO-PYXOBOTO ariapary.

Y HaBYANBHO-TPEHYBAIBHOMY ITpoIeci 30ipHOT KOMaHI!
3[IMY 3 ¢dyT3ainy TeparneBTHYHI BIPaBH IepIIoi Ta Jpyrol
TPy BUKOPHUCTOBYBAJIM TPOTATOM ce30HiB 20162019 pp.
CrenialbHi BIpaBH TEPANEeBTUYHOI CIPSIMOBAHOCTI Y
¢i3uuHii peabimitauii micias XipypriqyHoro JiKyBaHHS
CKJIaJIHAX TPaBMaTUYHUX YIIKOIKEHb OIOPHO-PYXOBOTO
arapary y croprcMeHiB 30ipHoi komanau 3/IMY He BuKo-
PHUCTOBYBAIIH, OCKITBKH TaKi YITKOIKEHHS B 00CTEKEHUX
HE 3apeeCTPOBaHI.

Js meproi rpymnu (y miporieci IpoQiTakTHKH CIOPTUBHOTO
TpaBMaTH3My) XapaKTepHe 3aCTOCYBaHHS TepareBTHUHHUX
BIIPaB y TPEHYBaJbHOMY Ta 3MarajbHOMy Ipouecax. ITo-
Oy/10Ba MiATOTOBYMX, MiJBIIHKUX 1 3MaraJbHUX MIKPOIIUKIIIB
MIPOTSTOM PIYHOTO MAaKpOLMKIY Majla CTaHAApTH30BaHUH

Xapaxrep Jyist irpOBUX BUJIIB CHIOPTY: IIEPIINH T IrOTOBYMI
ME301HKJI (2 3arajIbHOMIATOTOBYI Ta 2 CIIeIiaIbHO-IT1AT0TOB-
4i MIKpOIMKIIN ); IEPIIN#i 3MaraJbHUHA Me301MKI (2 miABiHI
MikporrkiH, 10 3MaranbHIX MIKPOIMKITIB); TIEPIITNH BiTHOB-
JIFOBATbHO-peadiTiTai eI ME30IHKII (4 BiTHOBITIOBAJIBHIX
MIKPOIMKIIN); IPYTHUH IArOTOBINN ME30IUKII (2 3araib-
HOITIITOTOBYI Ta 2 CHEMiaJbHO-ITiATOTOBYI MIKPOIIHKIIN);
JPYTHIA 3MarajbHUI MEe30IHKII (2 miaBixHI MiKporukin, 10
3MarajJbHUX MIKPOIMKIIIB); APYTUH BiJHOBIIIOBAJIBHO-pEa-
OUTITAlITHUI ME30IHMKIT (4 BiJHOBIFOBAIBHI MiKPOIHKIIH).
CrpyKTypa MIKpOLMKITY: 3 HAaBYAJIbHO-TPCHYBAJIbHI 3aHSITTSI
(2 ronuHK) 1 KOHTPOJIbHA TPa 200 ydacTh B OQiliHHNX 3Ma-
raHHsX (2 TOMWHM), 3arajioM — 8 TOIHH.

TepaneBTHYHI BIpaBy 3aCTOCOBYBANHN B MiATOTOBUIH (20
XBWIMH) 1 3aBepmanbHiid (10 XBUINH) YaCTHHAX TPEHY-
BAJIBHOTO 3aHATTSA B KOMIUIEKCI 3 BIIPaBaMM CTPETUHHTY.
CrnopTcMeHN BHKOHYBAJIHM BIIPABH CaMOMAacaXky 1 Macaxy
BEPXHIX 1 HIKHIX KIHIIBOK, BIPaBU CTPETUUHTY, LIUKIIUHI
JIOKOMOIIiT HU3BKOI Ta CePeIHBOI IHTCHCUBHOCTI, JUXaJbHI
BIIPaBU. Y MiJrOTOBYIN YaCTHHI 3aHSITTS IHTCHCHBHICTH 1
JIO3yBaHHsI BUKOHAHHS TEPANleBTHYHUX BIIPAB CIIPSIMOBAHI
Ha aKTHUBI3AIII0 MPOLECIB MPONPIOPELeNIlii, BereTaTHBHOT
Ta COMAaTUYHOI iHHEepBaIlii, 30y/DKeHHSI HEPBOBOI CUCTEMH,
10 MaJI0 CIPHUATH aIamlTallii OpraHi3My CIIOPTCMEHIB 10
(hi3MYHNX HaBaHTaKeHb. BUKOHAHHS TeparneBTHYHNX BIIPaB
y 3aBepLIATBHIN YaCTHHI TPEHYBAIBHUX 3aHATH MAJIO CIIPS-
MOBaHICTh Ha (YHKIIOHAJIbHE 3aCTIOKOEHHS, 3MECHIICHHS
nporeciB 30y/PKeHHsI 1 TIOBEPHEHHSI ITOKA3HUKIB 110 (i3io-
JIOTiYHO HOPMH (YaCTOTH CEpIIEBUX CKOPOYEHb, YACTOTH
JIMXaHHs1, apTepPialIbHOIO THCKY TOILIO).

3acToCyBaHHS TepPANIeBTUYHUX BIPAB IMTICIISt TPAaBMATHYHHX
VILKOPKEHb, sIKI HE MOTPEOyIOTh ONIEPATUBHUX XIPYPridHUX
BTpy9aHb, Ma€ BUpaxeHy criermiky. [lo-mepire, Tepminu
JiKyBaHHS. Y TPOIECi MeJaroriqyHoro eKCIepUMEHTY 3a-
(hikcoBaHO MiHIMAaJIBHUI TEPMiH BITHOBICHHS 3 100u (72
TOAWHH). BifBIIICT TaKMX YIIKOKEHb OIIOPHO-PYXOBOTO
arapary (TepMiH BiTHOBHOTO JIiKyBaHHsI Bijt 7 (166 roquH) 10
14 (332 ropmun) 1i6) criopreMeHiB 30ipHoi komanau 3IMY
3 (pyr3any craHoBuia 86,66 % Bij 3arajabpHOT KUTBKOCTI (26
i3 30 3a mepiox 20162019 pp.).

Ha erami BiIHOBHOTO JIiIKyBaHHsI 3aCTOCOBYBAJIM Teparie-
BTUYHI BIIPAaBH 3arajibHOi CIPSIMOBAHOCTI: CAMOMAcax 1 Ma-
CaK BEPXHIX 1 HIDKHIX KiHI[IBOK (O€3 BIUTMBY Ha TPaBMOBaHHIA
CETMEHT), BIIPaBU CTPETIMHTY (Oe3 BIUIHBY Ha TPABMOBaHUH
CETMCEHT), IUKJIIYHI JIOKOMOIIii HU3bKOi iHTeHCHBHOCTI (TIpH
TpaBMax 1 TOMIKO/KCHHSX BEPXHIX KIHIIIBOK), BIPaBH Ha
HaIpy>KeHHS 1 po3ciabieHHsT 370pPOBUX KiHIIIBOK, BIIPABH
KOHJIMIITHOTO TPEHYBAHHS Ha BEJIMKI M’S130B1 IpyTH (CIIMHA,
CTETHO TOMIO), ANXAJIbHI BIIPABH.

Ha peabinitauiiinomy erari, KpiM Ha3BaHHX, CIIOPTCMEHH
IHIIMBI/TyaJIbHO BUKOHYBAJIM BIIPABH JIIKYBaJIbHOI I'IMHACTH-
ku (aBiui Ha 100y Mo 30 XBWIJIMH) 13 3aCTOCYBaHHSM BIIPaB,
I1I0 BIUTMBAIOTH HA BIJHOBIIIOBAJIbHI CETMEHTH, IIJIABAHHS B
JIOBLTEHOMY TeMITi (OMH pa3 Ha 100y mpoTsroM 30 XBHIKH).
Kpim TepareBTHIHIX BIIpaB Ha €Tarli BiTHOBHOTO JIIKyBaHHS
Ta peabuiTallii, BAKOPHCTOBYBAJIM CTaHAAPTHI (izioTepa-
MEBTHYHI NPOLEAYPH HA OCHOBI IipepopMoBaHnX (Bi3UUHHX
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TepanesmuyHi enpasu y npoueci giauyHoi peabinimauii criopmcemeHie i3 mpagmamu4yHUMU YUKOOKEHHSMU OMOPHO-PYX08020 anapamy...

Tabnuuga 1. KinbkicHi Ta siKicHi NOKa3HUKM TpaBMaTUYHUX YLLKOKEHb OMOPHO-PYXOBOrO anapary y CnopTcMeHiB 36ipHOi komaHam

3anopi3bkoro AepxaBHOrO MeAUYHOTO yHiBepcuTeTy 3 doyT3any B ce3oHax 2016—2019 pp., n = 36

Amnnya, n

Moka3HukK TPaBMaTUYHUX YLWKOLKEHb

20162017 pp. 2017-2018 pp. 2018-2019 pp.
% % n
8

%

BiporiaHicTb

Yhisepcan, n = 30 22,22 6 16,67 4 11,11 TaK*
Bopotap, n =6 4 1,11 ® 13,88 3 8,33 Hi*
3aranom, n = 36 12 33,33 11 30,55 7 19,44 Tak*

N: KiNbKICTb CNOPTCMEHIB; N, : KINbKICTb YLIKOMKEHD; *: BIPOrAHICTL PO3GIKHOCTEN Y NoKasHUKax cesoHis 2016-2017 Ta 2018-2019 pp.

Tabnuusa 2. KinbkicHi Ta SiKiCHI pe3ynbsTaTMBHO 3HaYYLLj MOKa3HUKN edPEeKTUBHOCTI 3MaranbHOro NpoLecy CrOPTCMEHIB 30ipHOT KOMaHau

3anopi3bkoro AepxaBHOrO MEANYHOTO yHiBepcuTeTy 3 doyT3any B ce3oHax 2016—2019 pp., n = 36

PiBeHb 3maranbHoro npouecy, pesynbrat

Ce3oH
N [ S e e R
2016-2017 1 micue 4 micue 2 micue***
. . 4 MiCLl,e : *kk
2017-2018 1 micue 2 micue 1 Micue* 1 micue
. ) 5-8 micue .
2018-2019 3 micue 1 micue 3 micue™ 1 micue

*: YyemnioHat YkpaiHu cepeq npodeciiHnx komarg nepLuoi mirvi; **: Kybok Exkctpanirn Ykpaitu; ***: Kybok [ipyx6u cepen iHO3eMHIUX CTYAEHTCHKUX

KOMaH.

YHHHUKIB (€JIEKTPOIIKYBaHHS, YIIBTPa3ByKOBa TEPAIIis TOLIO),
JIKYBaHHSI KOMIUIEKCHIMH TOMEOIATUYHUMH MperaparamMmu
(«Tpaymeib»), 6051€3aCIIOKIHITMBUMY 3aCO0AMH JUTS 30BHIII-
HBOTO 3actocyBanHs («Birpocan», «AnizapTpoH» TOIIO),
KOMOIHOBaHMMHM TperapaTtaMy JUisl 30BHILIHBOTO 3aCTOCY-
BaHHS («/lomobeney), anrionporexropamu («IHI0Ba3HHY,
«TpoxcepyTHH» TOLIO).

Ha mowatky 3aHATH B OCHOBHIH TPy 3aCTOCYBaHHS Te-
pareBTHYHUX BIPAB Yy CIIOPTCMEHIB 13 TPaBMaTHYHUMH YIII-
KODKCHHSIMH OTIOPHO-PYXOBOTO arapary, siKi Oy wieHaMu
30ipHOi Komauau 3/IMY 3 dyT3any, Maso Taky crenudiky:
MPOTATOM IEPIIOTO TPEHYBAJILHOTO MIiKPOLMKITY TDaBelb
BUKOHYBAB TEparieBTUYHI BIIPABH 1H/IUBILyalIbHOT (TTiCJIs BiJI-
HOBHOTO JTIKyBaHH Ta peaditiTarlii) Ta 3araTlbHOKOMaHTHOT
CIIPSIMOBAHOCTI; 00csT (Pi3nvHUX HaBaHTaxeHb — 75-80 %
Bl MAKCHMaJILHUX; KOOP/IMHALII{HA CKJIaIHICTh TPEHYBaIb-
HUX BIpaB oOMe)keHa. BUKOHAHHS TaKMX PEKOMEHIAIIN
CIIpHSiE€ YHUKHEHHIO PEMIMBHUX YIIKOPKEHb OMOPHO-PY-
XOBOTO anapary CIIOPTCMEHIB i TOBHOI[IHHOMY PyXOBOMY Ta
(DYHKLIOHAJILHOMY BiZHOBJICHHIO ITiCJISl TPABM.

Y mabnuyi | HaBeneHi MOKA3HUKA TPABMATUYHUX YIII-
KOJKEHb OIIOPHO-PYXOBOTO arapary CIIOPTCMEHIB 30ipHOT
xoMaHnu 3/IMVY 3 ¢yT3any Ta MoKa3sHUKH €(PEeKTHBHOCTI
3MarajbHOI JISUTbHOCTI B PIYHUX MAaKPOIMKIIAX MiJATOTOBKU
npotsirom 2016-2019 pp.

Y mabnuyi 2 HaBeneHi pe3yabTaTHBHO 3HAYYII TOKA3HUKN
3MarajbHOTO ITPOLECy CIIOPTCMEHIB 301pHOT KOMaH 1 3arto-
PI3BKOTO JeP/KaBHOTO MEIAUYHOTO YHIBEPCHUTETY 3 (yT3aiy
B ce3oHax 2016-2019 pp.

OO6roBopeHHs

AHati3 eKCIIEpUMCHTAIBHUX MMOKA3HUKIB Ja€ MOXJIUBICTH
CTBCP’KYBATU: 3aCTOCYBAHHA TCPAIICBTUYHHX BIIPAaB — OJANH
13 IPOBITHMX KOMITOHEHTIB Y CHCTEMI KOMITIEKCHOT (hi3UIHOT
peabiriTarii CIOPTCMEHIB, IO CIIEMiaTi3yIoThC y (yT3ami.
PesyneratiBHO 3HaYYIII TTOKA3HUKH 3MarajibHOTO IPOLIECY
rpaBuiB 30ipHoi kKomaum 3/IMYVY 3 dyT3aiy, o HaBeieHi B
mabnuyi 2, MOYKHA PO3IVIIAATH SIK JTOAATKOBE ITiATBEPIKESHHS
e(heKTUBHOCTI 3aCTOCYBaHHs pealiTiTaliiHO-peKpeariiiHmx
3axO0[IiB Y TpeHyBaJbHOMY Tiporieci. Ha mpuknani ¢hytoomy
1e mokaszaHo B jgociimkenHi M. Taberner, D. Cohen [20].
Xoua B HaIIOMY JTOCTIKEHHI HATOJIOIIEHO Ha BiTHOCHOCTI
NPSIMUX SKCTPATIONALIN HAyKOBUX JIAHUX, SIKI OTPUMAIIH Ha
Marepiaii gyTooiy, momo ¢yT3aiy, BBaXKaEMO, III0 Ha cydac-
HOMY eTarti po3BUTKY (hyT3aiy Le IPHITYyCTHMO 3 IEBHUMH
3aCTEPEIKCHHSIMHU.

Takox BBakaeMo 3a JI0LIiIbHE HaroJIOCUTH Ha 0COOIMBOC-
TSIX 3aCTOCYBAHHSI TEPAIIEBTUYHUX BIIPAB y CHCTEMI (hi3U4HOT
peabimiTanii B irpoBUX BUIAX CIIOPTY (30KpeMa y ¢yT3aii).
VY HaBeNeHHUX SKCIEPUMEHTAIBHUX JOCIIDKEHHSIX He Oyio
BHII4/IKIB CKJIAJIHIX IIOLIKOKEHb OIIOPHO-PYXOBOTO arapary,
110 ITOTPEOYIOTh OTIEPATUBHUX XIPYPriYHNX BTPYyYaHb, TOMY
JUTsl TOBHIIIOTO BHUKJIAJCHHS HAYKOBOTO Marepiany, sKuii
CTOCYETBCS 1i€l MPOOIeMaTHKH, POaHANI3yBall i y3a-
raJbHIIM BijoMocTi (haxoBoi miteparypu [1,3]. [Iporpamu
3aCTOCYBaHHSI TEPANCBTHYHUX BIPaB y cUcTeMi (i3HuHOT
peabiiTarii CIopTCMEHIB MiciI TPaBMAaTHIHUX YIITKOIKEHB
OIIOPHO-PYXOBOIO arapary, o HoTpeOyroTh OlepaTHBHUX
BTpYy4aHb, 3alIPOIIOHOBAHO, BPAXOBYHOUH OCOOIMBOCTI KIIi-
HIYHOTO 11epediry, CTyneHs nposiBy MOpQoQyHKIIOHATEHIX
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MOpYILIEHb Ha CTAL[IOHAPHOMY W aMOyJaTOpHOMY eTariax.
VY3aranpHeHa mporpaMa BiJHOBJIIOBAJBHUX 3aXOJIB JUIS
OLIBILIOCTI CHIOPTCMEHIB MICTHTB 6 TIEPIOJIIB: TIepeioneparii-
HUMH, paHHIH MTicTsIonepaniiamii, miciasonepaniiiHuii, mi3Hii
TicysionepanifHui, BiJHOBHUI 1 TPEHYBAIBHUIA.

T'onoBHa 0COONMBICTH 3aCTOCYBAHHS TEPAIICBTHYHIX BIIPaB
B y3araibHEHIH mporpami ¢izuuaoi peabimiTarii monsrae B
TOMY, 1110, KPIM BI/THOBHOI, BOHH MalOTh ILI€ i TPEHYBAIbHY
CTIPSIMOBAHICTB | KOMITIEKCHO BIUTUBAIOTH Ha BiZTHOBJICHHS CTa-
OLTLHOCTI Ta PyXJIMBOCTI Y TPABMOBAHUX CYII00ax, M s130BOI0
TOHYCY Ta KOOPIHHAIII PyXiB, MPOIPIONEITUBHOI (PyHKIIII,
CrieniaJIbHUX PYXOBHUX YMiHb, HABHYOK, (DI3MYHUX SKOCTEH,
3araibHOI Ta CrienialbHOT (hi3HdHOI Mmparie3aaTHocTi [8,19].

Ha Hamry aymKy, TUCKYCIHHUMH 3aJIMIIAIOTHCS MTHTaH-
HS II0JJ0 BU3HAYECHHS OCHOBHOI CIIPSIMOBAHOCTI ITiJ| Yac
3aCTOCYBaHHS TEPAIeBTHYHMX BIIPaB y Tpoleci (i3uaHOi
peabiiTanii CHOPTCMEHIB 3 YIIKOKEHHSIMH OTIOPHO-PYX0-
BOTO amapary. ABTOPH OKPEMHX EKCIIEPUMEHTAIbHHUX JI0-
CITIJDKEHb HAaroJIOIIYIOTh Ha HEOOX1THOCTI MEPIIOYeproBOro
BiZTHOBJICHHSI JIOKAJTFHHX ITOKA3HUKIB (Di3U9HOI peabimiTarii:
BIJIHOBJICHHSI CITOPTUBHOI MPAIIC3AaTHOCTI [5], BIIHOBJICHHSI
LIBUJIKICHO-CHJIOBUX SKOCTEH Ha OCHOBI BUKOPHCTaHHS
BIIPaB ITIOMETPUYHOTO Xapakrepy [16], 3acTrocyBanHs Tepa-
MIEeBTHYHUX BIIPAB JUI KOPEKIii (PYHKIIOHATBHUX PEXHUMIB
«CTOMJIEHHSI — BiTHOBIEHH: [21]. Y n0oCiKEHHSIX HAroJI0-
IIEHO Ha HEOOX1THOCTI KOMIUIEKCHOTO TiTXO/TY 10 TPOLIECIB
BIZTHOBJICHHSI HA OCHOBI BUCHHSI TTPO JIFOIMHY SIK CKJIaJHNH
oprasi3m [2] i BpaXyBaHHSI OCOOIMBOCTEH TPEHYBAILHOTO
Ta 3MaranpHoro mporeciB [10], mo npuramaHHi iIrpOBUM
BUJIAM CIIOPTY.

BucHoBKku

1. TeparieBri4Hi BIIpaBy — MPOBIHUI YMHHUK NPOdiIaK-
THKH CIIOPTHBHOTO TPAaBMaTHU3My I'PaBLiB y (yT3ai, MaroTh
HIMPOKE KOJIO 3aCTOCYBaHHS y Tiporieci Gi3rnyHol peadimiTarii
TTiCIISt TPABM Ta YIIKO/KEHb OMOPHO-PYXOBOTO arapary.

2. OCHOBHMMHM TepaneBTHYHHMHU BIpPaBaMH, 110 BHUKO-
PHCTOBYOTBCS Y mpotieci (hi3uuHoi peadiiTartii CriopTcMeHiB
y (hyT3aIi micias HOMKOMKEHb OTIOPHO-PYXOBOTO arapary, €
MacakHi, BIIPaBU CTPETUUHTY, IIMKIIIYHI JJOKOMOLIT HU3bKOT
IHTEHCUBHOCTI, BIPaBH Ha HANPYKCHHs, pPO3CIabICHHS
3/I0pPOBHUX KiHIIIBOK, JIIKYBaJIbHOI ['IMHACTHKH, KOHTHIIITHOTO
TPEHYBaHHS I BEJIMKUX M SI30BUX IPYII, TUXaJbHI BIpa-
BY, JIOKaJIbHI BIIPaBU Ha TpEHa)kepax 1 TeXHIYHHUX 3ac00ax
peaOimiTarrii.

3. V mporieci 3acTOCyBaHHS TE€PANEBTHYHUX BIIPAB IS
¢i3nuHOI peabiniTanii crioprcMeHiB y (yT3asi mics TpaBMa-
THYHUX YIIKODKEHb OIOPHO-PYXOBOTO anapary 3HadyLM
€ BHU3HAYEHHs CIIPSIMOBAHOCTI — Ha BiJIHOBJICHHSI PYXOBOI
¢yHKii, QyHKIIIOHATRHOI MiATOTOBICHOCTI Ta (Pi3HIHOT
MPaIEe3IaTHOCTI, PYXOBHX SIKOCTEH; BU3HAYEHHSI OOCSITIB Ta
IHTEHCHBHOCTI HABaHTA)XEHB 1111 YaC BUKOHAHHS TEPAIIeBTHY-
HMX BIPaB (KUIbKICHI, YaCOBI Ta TEMITO-PHUTMOBI TIOKQ3HUKH);
parioHabHa Ta JIOTiYHA ITOCIIIOBHICTh 3aCTOCYBaHHS Tepa-
TIEBTHYHKX BIIPaB, BPAXOBYIOUH 3arajibHUIA CTaH Mal[ieHTa Ta
TPaBMOBAaHHX CEIMEHTIB OIIOPHO-PYXOBOTO arapary.

MepcnekTBM noAanbLWMX AOCAIMKEHb HONATAIOTH Y
HEOoOXiTHOCTI pO3pOOIEHHS POTpaM BiTHOBHOTO JIIKYBaHHS
Ta (iznyHOI pealimiTarii micias CKIaTHUX TPaBMATHYHIX
YIIKODKEHB OTTIOPHO-PYXOBOTO artapary CriopTCMEHiB, SIKi 110~
TpeOyIOTh ONepaTHBHHUX BTPYYaHb, HA OCHOBI 3aCTOCYBaHHS
TEepareBTHYHKX BIPAB 13 KOHKPETU3ALI€I0 TOKA3HUKIB (i3nd-
HOT'O HaBaHTa)XCHHS, (PyHKIIOHAIBLHOT MiATOTOBICHOCTI Ta
napameTpiB CIIOPTHBHOI TEXHIKU (ITOKa3HHUKIB HaiHHOCTI,
CTabIIbHOCTI, KOOPJIMHALIHHOT CKJIaHOCTI) HA OCHOBI 1H-
JIMBIyaJbHHUX SIKOCTEH KOHKPETHOTO MAaIli€HTA.
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PeakTuBHicTb NiMdoigHOro KOMNOHeHTa NapoOAoOHTa
nig Yyac BUKOPUCTaHHA Pi3HUX NomMOyBanbLHUX MaTepianiB
Ha TNi eKcnepuMeHTanbHOro LiyKpoBoro giabdety

O. A. Bapakyta*®, O. I. Kyw*&Ff

3anopisbkuii AepxaBHNA MEANYHUI YHIBEPCUTET, YKpaiHa

A — koHUenuis Ta gu3aiiH gocnimkeHHst; B — 36ip gaHnx; C — aHani3 Ta iHTepnpeTauis gaHux; D — HanucaHHs ctatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepmKEHHS CTaTTi

MeTa po6oTu — gocnianTti ocobnueocTi nepebynoBu NiMchoigHOTO KOMMNOHEHTa NapOAOHTA NPY eKCNEPUMEHTANbHOMY LyKPOBOMY [iabeTi
Ta Npu NOEAHaHHI EKCNEPUMEHTANbLHOrO LiyKPOBOro AiabeTy 3 HasBHICTIO hoTononiMepHoi abo LieMeHTHOI nnoméu.

Matepianu Ta meToqn. 3aCTOCOBYHOYY FCTONOTYHWIA, IMYHOTICTOXIMIYHWUI | NEKTUHTICTOXIMIYHIUIA METOAM, BUBHUIW KiNbKICTb aHTUrEeHnpe-
3EHTYBanNbHUX KNiTWH, T- i B-nimgouuTiB Y NapoLoHTI NPOTAroM 6 TUXHIB CMOCTEPEXEHHS.

Pesynirartu. MNpu ekcnepumeHTansHOMY LYKpOBOMY AiabeTi kinbkicTb SBA*-B-nimdouuTie 3poctae BABivi NopiBHAHO 3 HOpMOt. Moea-
HaHHs hoTononNiIMEPHOI NNOMGYM Ta ekCreprMEHTaNbHOTO LLKPOBOro AiabeTy Npu3BOAMIIO 0 3pOCTaHHs KinbkocTi cybnonynsuin CD4*,
CD8*-nimdpoumTiB Ha 15-20 %. OgHoyacHo 36inbLuyBanacs KinbkicTb BHyTpilLHboeniTeniansHux HPA-nimdoumTiB, WO BKa3ye Ha akTh-
BaLlilo KNITUHHOI NaHKW iMyHITETY. [pu ekcnepuMeHTanbHOMY LyKpOBOMY ZiabeTi B yCi CTPOKM CMOCTEPEXEHHS BUSBMSANM 36iMbLUEHHS
KinbKkocTi cyBnonynauii CD4*-niMgoLNTIB NOPIBHAHO 3 KOHTPONBHOIO rPyMok. [XHS KinbkicTb cTaHoBuna 4,01 + 0,01 HA YMOBHY OANHULIO
MIOLL.

BucHoBKK. Y TBapuH iHTAKTHOI rpynu NiMOIAHWIA KOMNOHEHT NAapOAOHTa MPEACTABIEHNA aHTUIEHNPE3EHTYBAlbHAMM KIiTUHAMMU,
CD5", CD4*, CD8*-nimcpoumtamu enitenito siceH i nimgoumtamMu BnacHoi nnactuHkL. Mpu ekcnepuMeHTanbHOMY LyKpoBOMY AiaberTi
CrocTepirany akTyBaLilo aHTUreHNPe3eHTYBanbHYX KNiTUH, KMITUHHOI Ta ryMopanbHOi NaHKW iMyHiTeTy. MOpiBHIOYM peaKTUBHICTL 3
60Ky niMPOigHOro KOMMOHEHTa SICEH, HaMbINbLLi 3MiHM BiA3Ha4YanM 3a HasiBHOCTI hOTOMOMIMEPHOI NMOMBU Ha BIAMIHY Bif LEMEHTHOI,
0cobnMBO LOA0 rymMoparibHOI NaHky iMyHiTeTy. MNpu NoeaHaHHi ekcnepuMeHTanbHOro LyKpoBoro AiabeTy Ta HasiBHOCTI NnombyBanbHOro
matepiany BUPaXeHiLi 3MiHW y CTPYKTYpi NiMDOIAHOTO KOMMOHEHTA BCTAHOBUMM 32 HAsIBHOCTI (hOTOMOSIMEPHOI NNOMOK MOPIBHSHO
3 LIEMEHTHOI0.

PeakTMBHOCTL NMMA)OMAHOrO KOMNOHEHTa NaPOAOHTA NPX UCMONMbL30BAHNN Pa3NUYHbLIX NIOMBUPOBOYHBLIX MaTepuanos
Ha d)oHe 3KCnepUMeHTanLHOro caxapHoro anabera

O. A. Bapakyta, O. T. Ky

Lienb pa6oTkl — UccrnenoBaTb 0COGEHHOCTY NEPECTPOiKA NMMAOULHOTO KOMMOHEHTA NApPOAOHTA NPK AKCNEPUMEHTaNbHOM CaXapHOM
[mabeTe 1 Npu CoYETaHNN IKCNEPUMEHTANBHOO caxapHoro amabeTa ¢ HannuueM oToNONMMEPHOM MW LEMEHTHON NNOMObI.

Matepuansi u metofbl. [TpUMEHSIS TMCTONOTMYECKUIA, UMMYHOMMCTOXMMUYECKWIA U NEKTUHMCTOXMMUYECKUIA METOAbI, U3YYUITN YUCTIEH-
HOCTb aHTUIEHMPE3EHTUPYHIOLLMX KIETOK, T- 1 B-numdounToB B napogoHTe B TeveHue 6 Hepenb HabnogeHns.

Peayniratel. Mpu akcneprmeHTansHOM caxapHom auaberte konuyectso SBA'-B-numdounToB Bo3pacTaeT BABOE MO CPaBHEHWIO C
HopMoii. CoyeTaHme hoTononMMepHO NoMOGbI 1 3KCIEPUMEHTANBHOTO caxapHoro AvabeTa NpUBOAKIIO K POCTy KonM4ecTsa cybnony-
nsaumin CD4*, CD8*-numdounTos Ha 15-20 %. OgHOBpEMEHHO YBENUUMBANOCH KONUYECTBO BHYTpUanuTenuansHbix HPA-numdoumTos,
YTO yKasblBAET Ha aKTMBALMIO KNETOYHOTO 3BeHa MMMyHUTeTa. [pn SKCneprMeHTanbHOM caxapHoM AuabeTte B TEYEHWE BCEX CPOKOB
HabnoaeHnst oTMEYEHO yBenuyeHne konnyectaa cybnonynauuy CD4*-nmdoLmMTOB N0 CPpaBHEHWUIO C KOHTPOMBHO rpynnoit. Mx konm-
yecTBO cocTtaBwno 4,01 £ 0,01 Ha yCNOBHYHO eanHMLY nroLaau.

BuiBogbl. Y XUBOTHBIX MHTAKTHOM rpynnbl IMMOUAHbIA KOMMOHEHT NapoAoHTa NpeaCTaBneH aHTUreHNPE3eHTUPYOLMMU KNeTKamm,
CD5*, CD4*, CD8"numcoumntamm anuTenua AecHbl U numdoumTami cobCTBEHHOM NNacTUHKL. Mpy aKCneprMeHTanbHOM CaxapHOM
anabete OTMeYeHa aKkTMBALMSI aHTUTEHNPE3EHTUPYIOLLMX KMETOK, KNETOYHOro M ryMoparibHOro 3BeHa MMMyHuTeTa. [pu cpaBHeHUM
PEaKTUBHOCTU CO CTOPOHbI IMMJOMAHOIO KOMMOHEHTA eCEeH HanbonbLliMe CABUM OTMEYEHbI MPU Hanuunm hOTONONMMEPHON MIoMObI
B OTNNYME OT LIEMEHTHOW, B 0COGEHHOCTH F'yMOparibHOro 3BeHa MMMyHUTETA. [py co4eTaHMM 3KCNepUMEHTanbHOro caxapHoro anabe-
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0. A. Bapakyma, O. I Kyw

Ta ¥ HannuMs NNoMbrpoBoYHOrO MaTepuana bonee BbIpaKEHHbIE M3MEHEHWS B CTPYKTYpe NMMMOUAHOTO KOMMOHEHTa OTMEYEHbI Mpu
HanuunMy oTONONMMEPHON NNOMOLI MO CPABHEHUIO C LIEMEHTHOM.

KntoueBble crnosa: NapofoHT, IMMQOLUTHI, nnomba, AeHTarnbHble hoTOMHULMATOPBI, CaxapHbIn [amnaber, KPbICbI.
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Reactivity of the lymphoid component of the periodontium using various filling materials against experimental diabetes
mellitus

0. A. Varakuta, O. H. Kushch

The purpose. The features of the restructuring of the lymphoid component of periodontal disease in experimental diabetes mellitus and
in the combination with experimental diabetes mellitus with the presence of photopolymer or cement fillings were studied in this research.

Materials and methods. The histological, immunohistochemical and lectohistochemical methods were used, the number of antigen-
presenting cells, T and B lymphocytes in the periodontium during six weeks was studied.

Results. In experimental diabetes mellitus, the number of SBA*-B-lymphocytes doubles than normal. The combination of photopolymer
fillings and experimental diabetes mellitus led to an increase in the number of subpopulations of CD4*-, CD8*-lymphocytes by 15-20 %.
At the same time, the number of intraepithelial HPA*-lymphocytes increased, which indicates the activation of the cellular immunity unit.
In experimental diabetes mellitus, during the entire observation period, there was an increase in the number of subpopulations of CD4*-
lymphocytes, compared with the control group. Their number was 4.01 = 0.01 per conventional unit of area.

Conclusions. In animals of the intact group, the periodoid lymphoid component is represented by antigen-presenting cells, CD5*-, CD4-,
CD8*-lymphocytes of the gum epithelium and lymphocytes of the lamina propria. In experimental diabetes mellitus, activation of antigen-
presenting cells, cellular and humoral immunity is observed. When comparing the reactivity of the lymphoid component of the gums,
the greatest shifts are observed in the presence of a photopolymer filling, in contrast to the cement, especially the humoral immunity.
With a combination of experimental diabetes mellitus and the presence of filling material, more pronounced changes in the structure of

the lymphoid component are noted in the presence of a photopolymer filling than cement.

Key words: periodontium, lymphocytes, inlays, dental photoinitiators, diabetes mellitus, rats.
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B ocranHi mecaTupiqds B yChOMY CBITi 3pOCTa€ 3aXBOPIO-
BaHICTh HAaCEJICHHS He TUIbKK Ha crieru¢piuni [gE-3anexHi
aJepriyHi 3axBOPIOBaHHsI, ajie i Ha rncespoaneprii. o
npoOsiemy B YkpaiHi He BUBYaIH. Bu3HaueHo, 1110 3011b11y-
€TBCS YaCTOTA PO3BUTKY aJIEPTOHECTIPHUSATINBOCTI JI0 PI3HUX
CTOMATOJIOTIYHMX MaTepialliB, M0 PO3BUBAETHCS YHACIIIOK
cnerudivanx T-miMponuT-3a1eKHAX peaKiliii, mepeBakxHO
HeCIIpaBkHbO anepriynnx. Ciaabka iMyHHa YyTIHUBICTh Ha-
JISKHTH JI0 «Cipoi 30HM». AJte Oy/Ib-sIKa JJaTeHTHA ajlepridHa
peakiist Moke HaOyTH KJIIHIYHOTO MaToJIOTTYHOTO Mepediry
[1]. Bizomo, 1110 TIpy asieprisix i ceBroaneprisx Bia0yBaeTbes
CKaCyBaHHsI OPaJIbHOT TOJIEPAHTHOCTI BHACIIZIOK XPOHIYHOT
€HJIOTeHHO{ iH(EeKIIi, 30KpeMa apoIOHTa, aKTUBYIOTCS pe-
rynstopHi T-miMgormTy Ta cnabkocnenudiyaa ryMmopaibHa
JanKa — B, -mim@ponuTy — BUpOOHNKM HOPMATBHHUX aHTHUTL.

[oniGHi 3cyBH B JTiM(pOITHOMY KOMITIOHEHTI TKaHHWH TIa-
POIIOHTA KOMIIEHCYIOTHCSI TOMEOCTaTHYHUMH MeXaHi3MaMu
OpraHi3my, 1 JFOAMHA ACCATHPIYUAMEI MOYKE 3aJTHIIATHCS KJTi-
HIYHO 3710pOBOI0. AJte i1 yac 1abopaTopHOTo IO CHTiHKEHHS
TI0s1Ba 3MiH Y KJIIHIYHO 3IOPOBUX JIFOZICH TIarHOCTYETHCS SIK
JIATEHTHA aJIeprisi Yu 0E3CHMMITOMHE HOCIHCTBO, PO sIKe
BIZIOMO 3 HayKOBOI JiiTeparypH [2].

Tomy BHHHKIIA HEOOXIJHICTh JIOCHTIUTH 3MIHH y CIIELH-
¢biuniit i HecrienmdivHii iMboMTAPHIN T'yMOpabHIN JIaHL
TKaHWH NapoJJOHTa B €KCIIEPUMEHTI B HOPMi Ta 32 HAsIBHOCTI
IOMOYBaJIBHOTO MaTepiaiy.

CrienmivHi KITITHHAI IMyHHI MEXaH13MHA 3a0€31eTyIOTHCS
B33a€EMOJIIE0 AaHTHTCHIPE3CHTYBATBHUX KIITHH 13 PI3HUMHA
nomyisAnissMu JIiM¢onutis. OCHOBHUMH aHTHTCHITPE3€H-

TyBaJGHUMH KIIITHHAMH B €TITElNii Ta BIACHIN IUIACTHHII
CJIM30BO1 000JIOHKY ITOPO)KHUHH POTA € ACHIPUTHI KIIITHHH.
BaxsmBicTh poti IEHAPUTHUX KIITHUH CIM30BOi OOOJIOHKH
3yMOBJICHA IXHIMH Pi3HOMaHITHUMH QyHKLIsIMU. J{eHnpuT-
HI KIITHHU CJIM30BOT OOOJIOHKH MOIJIMHAIOTH aHTHUTEH 1
MITPYIOTh y BTOPHHHI JIIM(OiqHI OpraHu, e BiIOUPaloTh
anTureHcrenupigai T-mMpOUNUTH 3 MUPKYITIOBAIBHOTO
Mylla Ta CEHCHOLTI3YIOTh iX. AHTHUTCHITPE3EHTYBaIbHI KIIi-
THHHU MOXYTb OyTH (PyHKIIOHAIFHO HE3PLJIMMH Ta 3pLIUMHU.
Jlo3piBatouu, JEHAPUTHI aHTUIENPE3CHTYBAIbHI KIITHHH
akTuBHO ekcrpecytoTs HLA-DR Monekynu, BTpadaroTh
3[ATHICTH J0 MPE3CHTAIli] aHTUTCHIB 1 HA0yBAaIOTh 31aTHICTh
cercubinizyBaru T-mimdponutn [3].

JlocmimKkeHHS KiTbKICHUX Ta SIKICHUX 3MiH XapaKTePUCTHK
IMYHOKOMIIETEHTHHX KJIITHH ITApOJIOHTA HA OCHOBI IMyHO-
TICTOXIMIYHOTO, JICKTUHTICTOXIMIYHOTO i1 MOP(HOIOTIYHOTO
METOJIIB JIa€ MOKJIUBICTH 3pOOMTH BUCHOBKH IIPO 3MIHH
JIOKaJIbHOTO IMYHITETY.

Jlikap-cTomarosior, o0Mparoyn Marepiany st mpodizak-
TUYHUX 3aXOMiB 1 pecTaBparii 3y0iB, KepyeThCS KUTbKOMa
KPUTEPisIMHU: €CTETUKOIO, TPUBAIICTIO TapaHTIi Teparii,
KOM(pOPTOM y Tpalli Ta CIIBBIIHOIICHHSM I[iHa — SIKICTb.
Huni Takum BUMOTaM MOBHICTEO Bi/INOBIIA€E TUIACTHYHUH (O-
TonosliMepHuid peHTreHkoHTpacTHri Komno3utr GC Gradia
Direct Flo (SInonist), o ckiajiy sSIKOro BXOAWT TPaMIiiiHa
cMmona — quMeTrIakpunar — BisGMA.

Kommno3zumiitni momiMepHi mioMOyBaibHI MaTepiain
(xommo3uTHI 1IacTMacu) pospodineni y CIIA Hanpukinii
1950-x poKiB i BIiepIIie 3aCTOCOBaH1 y cToMaToorii mainke 40
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PeakmueHicmb niMghoidH020 KoMmoHeHma rnapodoHma id Yyac 8UKOPUCMAaHHS Pi3HUX nomMbysanbHUX Mamepiarsiie...

pokiB Tomy. Haiibinbmoro nommpeHHs: HaOys Il KOMITO3UTH,
OpraHiuHa MaTpHULs SIKUX [TPEICTABICHA CONOIIMEPOM (TIpo-
JTYKTOM B3a€MOJIii) aKpHJIOBHX Ta CTIOKCHAHUX CMOI. Take
crniony4enns (6icdenon — rmimmaummerakpmiat — BisGMA)
netanbHO ormcane JikapeM Rafael L. Bowen i3 Hamionas-
Horo Oropo cranaaptiB CIIIA.

Ynepie npo 3arposy, SIKy CTaHOBHUTH JUIS MallieHTiB Oic-
(enon A, 3aroBopwiy icnanceki BueHi 3 [paHaacpkoro yHi-
Bepcutety (Universidad de Granada) B 1996 poi. Binomo,
10 KOMITO3UTH MOJIIMEPU3YIOTECSI 32 BUTbHOPAIMKAILHUM
THUIIOM. Y TBOPEHHS BUIBHUX PaJKaIIiB 1 3aTBEpAiHHS B0y~
BA€THCS B PE3YJIBTATI CBITIIOBOT peakliii B MOPOXKHKHI poTa.
ITix 9ac KOHTAKTY 3 IOBITPSIM MIOBEPXHSI KOMITO3UTA BCTYIIAE
y B3a€MOJIII0 3 KHCHEM, IO TMPHU3BOIUTH 10 3aBEPIICHHS
nporecy moiimMepu3artii. OTke, TOBEepXHS BCiX KOMITO3UTIB,
110 3aTBEP/ILTH B MTOBITPI, TOKPHTA IIIAPOM, SIKHIA OyB IPUTHi-
YEHUH KHCHEM. 3 OHOTO OOKY, ISl BIACTHBICTH KOMITO3HTIB
JIa€ 3MOTY SIKICHO 3’ €ZIHYBaTHCs ITOIIEPEHROMY LIapy 3 Ha-
CTYIIHUM, aJIe BEPXHIH I1ap KOMITO3HUTY 3aB)K/I1 3aJINIIAETHCS
HeyonosiMmepu3oBanuM. Lle mpu3BoIUTH 10 pearyBaHHs
KOMITO3MTHOI IITOMOM 31 CJIMHOI0, 0COOJIMBO /1 4ac )KyBaHHs
(MexaHIUYHMI BIUIMB Ha KOMITO3UT), BKUBAHHS raps4ol ki,
a TaKOXX MpU OyIb-AKild CTOMATOJOTIYHIN MaHIMy sl 3 3a-
TTOMOOBAaHIM 3yOOM: TIiJT Yac BiAOLTIOBAHHS, TIpeTIapyBaHHS
111 KOPOHKOIO, 0OPOOIEHHSI IEPEKICOM BOIHIO [4].

Ockineku BisGMA € moxinanMm i3 qudeHinona mpornany,
TOOTO 3 OicheHona A 3MIIIAHOTO 3 METAKPUIIOBOIO KHCIIO-
TOIO, TO MiJl JI€I0 arpeCHBHOTO CEPEeIOBHUIA TOPOKHUHH
POTa KOMIIO3UT PO3IIEILTIOETHCS Ha CKIIaJI0BI.

bicdenon A imiTye xiHo4M# ropMOH — ecTporeH. Butika-
I04H 3 [IbOTO KOMITOHEHTA, BIH OTpAILIsie y KpoBoooOir. BuTik
BiZIOYBAEThCS 3aBXK/IU, OCKUIBKH y CIIHHI € (PEpPMEHT, 1110
PO3ILETIIIOE CMOMH. JI0CIiIKEHHS! aMEPUKAHChKUX YIEHHX
Ha TBapHHaX JOBOAUTH, II0 OicheHON A BIUTMBA€E HA OPTraHU
Ta CUCTEMH, SIKi IyTIIHBi IO ECTPOTEHY.

[ammit ronoBHuit kommnoneHT BisGMA — MeTakpuiar Ha
25-50 % 3anumaeThest HeroMMepaTi30BaHuM Ticis GoTo-
TionimMepizaii, 10 CTAaHOBUTH TOKCHKOJIOTTYHY 3arpo3y JUIs
TanieHTa, BKIIOYAIOYH ajepriyHuii KOHTAKTHUH CTOMATHT.

Hagith MizepHi koHueTpauii OiceHona A Ta MeTakpu-
JIaTIB BUKJIMKAIOTh PaK [IPOCTATH, SIEY0K, MOJIOYHUX 3aJI103,
3MIHIOIOTh SIKICHI Ta KUIBbKICHI TTOKa3HUKU CIICPMHU, 3yMOB-
JIIOIOTH PO3BHUTOK /1ia0eTy, 3HIKEHHSI MO3KOBOI aKTHBHOCTI,
BUHHUKHEHHS aJICPTidHAX PEAKITiH.

Teopernuno npemnapat BisGMA mae BmumBatw i Ha
IMyHHY CHCTEMY OpraHi3My, ajie I1e¢ MUTaHHs He BUCBITIICHO
B HayKoBiH jiteparypi. OTxe, BUHHKIIA HEOOXIIHICTh B
eKCIIEPUMEHTAIBHOMY JIOCIIJDKEHHI PEaKTUBHOCTI TKaHUH
MapoJI0HTa Ta HOro JTiM(OiJTHOrO KOMIIOHEHTA T1i]T BIUTUBOM
¢dorononimMepHoi miiomou 3 komnozuta GC Gradia Direct
Flo (SInowis) [5].

CKJIOI0HOMEPHUH IIEMEHT MO)KHa BHKOPHCTOBYBATH SIK
anpTepHatuBy (porormomiMepHiil mroM6i. CriroioHOMepHHUI
LIEMEHT Ma€ CKJIaJl, [0 3yMOBIIIOE HOTO CaMOa/Ire3MUBHICTB,
TPUBAIUH CTPOK BHUIUICHHS i0HIB (PTOPY, BUCOKY CTIHKICTh
JI0 BOJIOTH, TBEP/ICTh TOBEPXHi, BEJIMKY 3HOCOCTIAKICTE. AJie
HUHI HE JOCIIDKEHO B MOPIBHSUIbHOMY acCIIeKTi, sIKi caMe

ioMOyBasIbHI Marepiany — GOTONoIiMEepH UM LEMEHTH —
BUKJIMKAIOTh BUPKEHIITY PEaKTHBHICTB 3 00Ky JiM(OiIHOTO
KOMITOHEHTa TKaHWH MapooHTa [6].

Cy/HHI ypaXKeHHsI — HallBaXKITHBIIIIA O3HAKA YPaKEHHS Op-
TaHiB 1 CHCTEM IPH I[yKPOBOMY IiabeTi. Y marorenesi mapo-
JIOHTHUTY TIPH IIyKPOBOMY ZiabeTi MpOBiTHE MiCIIe HaJISKUTh
aHTionarii CyIuH MapoI0HTa, B ypaXKeHHI IPiOHNX CYIHH TO-
JIOBHA POJIb HATIGKUTH AUcnpoTeiHeMil. OCTaHHIMU POKaMH
3’SIBIUTHICS. HOBI JIaHi PO MAaTOreHe3 MiKpoaHTionaTii. Skmo
TpaMIIIHHO BBKAJIH, 110 ITyCKOBUM MOMEHTOM Ta OCHOBHAM
(hakTOpOM ITporpecyBaHHs J1adETHYHUX MIKpOAHTi0MaTii €
MOPYIIEHHS ByIJIEBOIHOTO OOMIHY, TO 3 CY4aCHHUX ITO3MILIH Y
MaToreHe31 MiKpoaHrionarii icTOTHy oIk BIIIrparoTh iMyHHI
MexaHi3Mu. Ha iMyHHMIT MeXaHI3M CyIMHHHX YIIKO/KEHb
yKa3y€e MiJABUIICHUNA BMICT aKTUBOBaHHUX T-TiM(OIHTIB i3
HLADR [7]. [Ipu niaOGeTH4HUX aHTioONaTisX BU3HAYAIOThH
MiIBUIIIEHY KOHIICHTpAIIif0 iMyHOr100YIiHY IgG.

JloHnHI He MOCTiIKyBaIu PEakTHBHICTH JTiMQOiTHOTO
KOMIIOHEHTA TKaHUH [TapOJOHTA [IPH EKCIIEPUMEHTAIEHOMY
IyKpOBOMY JiabeTi Ta 3a HasBHOCTI IIOMOYBaJIHHOTO Ma-
Tepiary pi3HOTO XIMIYHOTO MOXOKEHHS. B yMoBax 3MiHM
KibKocTi T-MiMQOIHITIB MOXITHBHIT TicOaaHC IIUTOKIHIB,
1110 TIPU3BOANTS JI0 MOPYIICHHS KITITHHHNX B3aeMomii. Bin-
OyBaroThCst 3MiHH KiJIbKOCTI B-sriMoruTiB, 1110 ceKkpeTyoTh
0araro akTHBHUX (DaKTOPIB Ta aHTUTLNA, SIKI CTUMYJIIOIOTH
(baroruTyIOUl KJIITHHH, KOTpl OEpyTh ydacThb y 3iiHCHEHI
uToTokcMyHOrO ebexty [8]. He BcTaHOBIEHI KOpelsiiiiHi
3B’s13KM MK KibkicTio CD4', CD8" i CDS" nimdonuTis y
TKaHUHAX MapOJIOHTA B HOPMI i €KCIIEPHUMEHTI.

MeTa po6otu

Buuntu ocobnBocTi nepedynoBu J1iM(oiIHOr0 KOMITOHEH-
Ta MMapoIOHTA [PH EKCIIEPUMEHTAIILHOMY I[yKPOBOMY ia0eTi
Ta TIPH [TO€THAHH] €KCIIEPUMEHTAIFHOTO IyKPOBOTO JiabeTy
3 HasIBHICTIO (hOTOMONIMEPHOI 200 IIEMEHTHOT ITOMOH.

Marepianu i MeToaun gocnimKeHHA

O0’€eKT MoCHiHKEHHS — IMIETIeTTH Ta00paTOPHHUX CTaTeBO3Pi-
ymx 1rypis. LypiB mominmmmm Ha 6 Tpy: Tpyma | — iHTakTHA;
rpyra 2 — 3 HassBHICTIO (POTOIOTIMEPHOI TITOMOH; rpymia 3 —3
HasIBHICTIO IEMEHTHOT TTOMOH (CKIJIO10HOMEPHHI TTOITiMep 3
HHU3bKOIO PO3UYMHHICTIO B IOPOKHHHI pOTa); 4 — 3 eKCrepu-
MEHTAJIBHUM LYKPOBHM [11a0ETOM; TpyIa 5 — 3 HasBHICTIO
(oTomomiMepHOT MIIOMON HA TJIi €KCIIEPUMEHTAIBHOTO ITy-
KpOBOTO JiabeTy; 6 rpyrna — TBApUHH 3 IEMEHTHOIO TIFIOMO0I0
Ha TJIi IlyKPOBOTO JiadeTy.

[HTaKTHI TBapMHU BiJINOBITHOTO BIiKY YTBOPHJIHM KOH-
TPOJIBHI IpyItH. [IpoTsiroMm podOTH 3 eKCIIEPUMEHTATbHIMU
TBapUHAMH JTOTPUMYBAIUCS BUMOT O10€THKH 3TiJJHO 3 TIO-
JIOKEHHAM «EBpOIEHChKOi KOHBEHIIIT 3 3aXHUCTY XpeOeTHUX
TBapHH, 5IKi BUKOPHCTOBYIOTHCS 3 eKCIIEPUMEHTAIEHUMH Ta
iHmmMA HaykoBuMH Tismm» (CtpacOypr, 1986). Ilix gac
MOJICITIOBAHHS EKCIICPHMEHTAIBHOTO IIyKpOBOTrO Jaiabery
3arvHYJIH 6 TBapHH.

TBaprHaM eKCIIepUMEHTAIBHUX T'PYN BCTAHOBIIOBAIH
(hoToroniMepHy UM EMEHTHY IIOMOY Ha JlaTepasibHy MO-
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0. A. Bapakyma, O. I Kyw

BEPXHIO BEPXHBOTO JTIBOTO Pi3Lisi OJIMIKYE [10 SICCHHOT KUIIICHI.
MeToznvKa BCTaHOBJICHHS TTIOMOH JIETABHO OIHCAHa B ITOTIe-
peaniii poboti. OCKIIBKY B IIypiB Pi3Li pOCTYTh MOCTIHHO, a
IyKPOBHH Hia0eT PO3BUBAETHCS MPOTATOM 2 THKHIB, B3ATTS
Marepiary BUKOHYBaJIM uepes 2, 4 1 6 TIKHIB. Y IIypiB CTpern-
TO30TOLIMHOBHH IyKPOBHIA Jia0eT BUKIIMKAIN OJHOPA30BUM
BHYTPIIITHROOUEPEBIHHNM BBEIICHHSIM CTPEITO30TOIHHY (ip-
MU «Sigma» 3 po3paxyHky 7 mr Ha 100 T MacH Tina TBapUHU
(mpurotoBanuit Ha 0,1 M mmrparHomy Oydepi, pH = 4.,5).
Po3BuTOK 1yKpOBOTO /1iabeTy npoTsarom 14 JHiB KOHTPOITIOBA-
JIH 32 30UTHIIICHHSAM PiBHS [ITFOKO3H Y KPOBI, SIKY BUMIPIOBAJIH
IIIIOKO300KCUIA3HUM METOIOM. J{0CIiPKEeHH ST BUKOHYBAJIM Ha
TBapHHaX i3 piBHEM IIIFOKO3K TToHa[ 14 MMoits/1 1. Y 2 TBapyH
piBeHb INIIOKO3M OyB MEHIIHH HK 9 MMoItb/1 11, IX BUBENH 3
eKCIIEPUMEHTY. 3HEUYJICHHX TBAPUH BUBOIMIN 3 EKCIICPH-
MeHTy 3 13:00 mo 14:00 romusan nuixom aekamiTarii. J{ms
JIOCIIPKEHHS Opasti (PparMeHTH LIeJIeTl HPOTSIToM JEKIJIBKOX
XBWIMH Tricis 3a0uTTsa. Matepian ¢ikcyBamu B piquHi byena
ta B 10 % pozunHi hopmainy, TeKaIbIiHyBaIH, 3HEBOIHIO-
BaJIH, 3QJIMBAIN MApadiHOBOIO CyMIIIIIIO T BUTOTOBIISUIH
TIiCTONIOTTYHI 3Pi3H 3aBTOBILIKH 5 MKM.

JIs onIILAoBOT MIKPOCKOIIIT Ta MipaxyBaHHS 3arajbHOT
KUTBKOCTI JIIM()OIUTIB TICTOJOTIUHI 3pi3u 3a0apBITIOBAIIH
TeMaTOKCHJITHOM Ta €03MHOM. IMyHOTiCTOXIMIYHMM METOIOM
BUSBIIIIN cyOmomyrsmnii T- 1 B-mim¢onuTiB, CriBBiAHOMICHHS
MK HUMH. J1J1st iteHTrdikanii 1iM(OoIHTIB BUKOPHCTOBYBAIN
MOHOKJIOHANTBHI aHTHTINA 10 CD4"-xenmepis, CDS*—Bl-niM—
¢ountie, CD8 -1iuToTOKCHYHHUX JTIM(OIUTIB aHTUTEHIB
BupoOHuITBa Thermo Scientific i3 cucremamu 1eMacKyBaHHS
AQHTUTCHA, ICTEKIIIT TOTO CAMOT0 BUPOOHHUKA.

3acToCOBYBa M JICKTHHTICTOXIMIYHII METOM 13 BHKO-
PUCTaHHSAM IMaHEeNl JEKTUHIB: JIeKTHH coi (SBA) — mus
BU3HAYCHHS B-1iM(ONNTIB, JIEKTHH BHHOTPAJHOTO CIIMMa-
ka (HPA) — nns BUSIBIEHHS! IIUTOTOKCUYIHUX JiIM(OIINUTIB
i yo-T-nmimporutie. [y BUBYCHHS ACHIPUTHUX KIIITHH
3acTocoByBas JekTuH coueui (LCA).

J17st KiTbKicHOTO 00paxyHKy ASHIPUTHHUX KIITHH 1 J1iM(o-
LUTIB BUKOPUCTOBYBAJIH MOPPOMETPUYIHY CITKY | J1aronena
B Momuikauii C. b. Credanosa, mipaxoByBaii KUIbKICTh
KIITHH B €MITENI] SICeH 1 BIACHIH IIACTUHIN HA YMOBHIN
omuaumi ot 10 000 Mrm? mpu iMepciiHOMY 301TbIICHHI
Mikpockomna (00. 100, ox. 10).

V nocnimkeHHs 3anyunnu §1 TBapuHy, 3rigHO 3 0i0-
€TUYHOIO KOHIEMII€o «3 R» 110710 3MEeHIIEHHS KiJIbKOCTI
TBapyH B €KCIICPIMEHTI 32 YMOBH OTPUMAaHHS HEOOXiTHOTO
eKCIIEPUMEHTATOPy CTaTHCTUYHO BIPOTITHOTO PE3YIIbTarTy.
CratucTHYHE OTPAIFOBAaHHS KiTbKICHIX PEe3ylIbTaTiB BUKO-
HaJlM METOJIaMM BapiauiiiHoi craructuku. s nepeBipku
HOPMAaJIBHOCTI PO3IIOALTY JaHUX BUKOPHUCTOBYBaIH W-KpH-
tepiii [lamipo—Yinka. [lani HaBeaeHi sk M £ m (cepenne
apudMeTHIHE Ta CTaHAaPTHA TOMUIIKA CEPETHBOTO).

Pesynbratu

B emiTenii cm30B0i 000IOHKH POTa i MiXK3yOHHX SICCHEBIX
COCOUYKax (PYHKI[I0O aHTUTCHIPE3CHTYBAILHUX KIITHH BU-
KOHYIOTh KJIiTHHU JlaHTepranca. Y TBapuH IHTaKTHOI TPpyIx

LCA-aHTUTeHITpe3eHTYBaJIbHI KIITHHU PO3TaIIOBYIOTHCS
BHYTpIlIHbOCHITEMIIBHO. Po3MipH Tina KITHH — 10 15 MKM.
KiniTiHA MaroTh HEBEJIUKI BIIPOCTKH, sapa Oe30apBHI.
Ha muronnmasmatiyHiii MeMOpaHi criocTepiraay Hamapy-
BaHHS YaCTOYOK OCH3HWIUHY, IO MiATBEPIKYE HASIBHICTH
petenTopiB 10 JEKTHHY codeBUIl. KmiTnHN po3ramoBaHi
PIBHOMIPHO B TOBIIII €TIiTETaJIbHAX KIIITHH Y TPUOINZHOMY
chiBBinHOMIEHHI | meHapuTHA KiiTHHa JlaHTepraHca Ha
3040 emitenmianbHUX KIITHH. Ha yMOBHY OMWHUINO TLIO-
mi npunanae 23-26 kiituH. [Ipu ekcriepuMeHTaIbHOMY
I[yKpOBOMY Jia0eTi CIOCTepiraiu crioyarky 301IbIICHHS
kinbkocTi LCA-aHTUreHnpe3eHTyBalbHUX KIiTHH Ha 20 %
HATPUKIHII 2 THKHS €KCIIEPUMEHTY, a ITOTIM 3MEHIIIEHHSI Ha
41 6 THKIEHD TIOPIBHAHO 3 HOPMOIO. VIMOBipHO, Taki 3MiHHI
OB’ 513aHi 3 ()a3HICTIO PO3BUTKY MATONOTIYHOTO TPOIIECY Ta
JcOaIaHCOM y TIPEACTaBICHHI AaHTUTCHIB JTIM(OIUTAM, 1110,
SIK B1JIOMO 3 JDKepelT HayKOBOI JIITepaTypH, CyIPOBOIKY€EThCS
MOCHJICHHSIM 3alaJIbHOTO TIpoIiecy OaKTepiaibHOT IPUPOIH
[9]. Y TBapuH i3 oToroTIMEPHOO Ta IIEMEHTHOO IIOMOa-
MU HE BUSIBIJIU BIPOTiIHI BiIMIHHOCTI 32 KUTBKICTHO KIITHH
Jlanrepranca B emiTenii sC€H MOPIBHSHO 3 KOHTPOJILHOIO
IPYIIOI0 TIPOTSTOM YCiX CTPOKIB CIIOCTEPEKEHHSL.

Y TBapyH i3 MOEAHAHHSIM EKCIIEPHIMEHTAILHOTO ITyKPOBOTO
niabeTy 1 HasBHICTIO (hOTOMOTIMEPHOT TITOMOH Ha 6 THKIICHD
CIIOCTEPEKEHb BHUSBIIIM CTOBILIECHHS CIITENIaTbHOTO TIJIac-
ta, a LCA-anTuTeHNIpe3eHTyBalbHI KIiTHHE JlaHTepranca
HaOyBasm O1IBIIOro po3Mipy (10 20 MKM) 1 Bi3yabHO MaJi
OisIbLIIe BIAPOCTKIB, 1110 BKa3ye Ha TXHiil akTHBHIIINH QyHK-
LIOHAJILHAN CTaH.

Takox aHTUTreHIPE3eHTYBaJIbHI KIIITHHU BUSBJISUIN B
PHXJTiif BOJIOKHUCTIN CHIOTYYHii TKAaHWHI BJIaCHOT IUIACTHHKHY;
po3mip —20-25 MKM, HenpaBHIILHOT OpMH, 3 5—6 BipoCTKa-
Mu. Ha riurorniazmMarnaniii MeMOpaHi BUSBIISUTH PELETITOPH
JI0 MAHO3M, TOMY KJTITHHA Ma€ KOPUYHEBHH Kouip. Smpo He-
TIpaBIIIEHOI popmu Ta 6e30apBHE. Y TBapHH IHTAKTHOI TPYITH
KitbKicTh LCA-aHTHT€HITPE3eHTYBAJIBHIX KIIITHH Ha YMOBHY
OZIMHHIIIO TLTOMI CTAaHOBHTH 1 1—12. [Toka3HMK 3aMIIaeThes
CTa0IIbHUM IIPOTSTOM YCIX CTPOKIB CIIOCTEPEKEHHSL.

[TigpaxoByroun TiM(OLKTH Y CHIOTYYHIH TKAHUHI TAPOJIOH-
Ta TBAPMH IHTAKTHOI IPYITH, BU3SHAYMIIH, 1110 IXHS KUIBKICTh
cranoBuTh 25,06 + 0,09 Ha ymoBHY ofuHuILO TUIomii. B
YMOBaxX MOJIENTbOBAHOTO EKCIIEPUMEHTAILHOTO I[yKPOBOTO
niabety iXHs KUTbKicTb 3pocTae Ha 10—15 % Bix 2 10 6 TrKHS
ekcriepuMenTy. JlimpormT po3TamoByroThCs anudy3HO a00
YTBOPIOIOTH HEBEJIHMKI CKYITYEHHS 3 3—5 KIITHH.

Hocnimkernns kinpkocti HPA-nimpouuTis, sKi i1eHTH-
(IKyIOTBCS SIK IUTOTOKCHYHI, AK-0T yO-T-nmiMpounTH, B
CIITeNii SICeH CBIUUTH PO (DYHKIIT KIITHHHOTO IMYHITETY i
3a0e31eueHHst OpaIbHOI TOJIEPAHTHOCTI. Y TBAPHH IHTAKTHOT
IPYyIH iXHsI KUTBKICTh Ha YMOBHY OJJMHHMIIO [UIOIIi CTAHOBHTh
10—11 xuitun. [Ipu ekcriepuMEHTaIBHOMY IyKPOBOMY ia-
Oeri kinbkicTh HPA-niMbonuTiB Ha 2 THYKHI CTIOCTEPEKEHHS
30UTBIIYETHCSA, @ TOTIM 3MEHIITY€eThcA. TOOTO Ha MOYATKy
MIATOJIOTIYHOTO TPOIIECY UTOTOKCHYHI PeakIli B emiTenii
AKTUBYIOTBCS, @ TTOTIM ITPUTHIUYIOTHCSL.

3a HasgBHOCTI GOTOMONIMEPHOI MIOMOU KUJIBKICTH
HPA-nimMdonuTiB 3MEHITYETHCS, a 32 HASIBHOCTI IIEMEHTHOI
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IUIOMOU 3aJIMIIAETHCSI B HOPMaxX MOKAa3HUKIB 1HTAKTHOT
TPYIIH.

3MCHIIICHHS KIIBKOCTI IUTOTOKCHYHHUX JIIM(OIUTIB B
emiTernii Ta BIACHiH IUTAaCTHUHIN BKa3ye Ha MOCTIA0ICHHS 11~
TOTOKCHYHOTO 3aXUCTY Ta 3HIKCHHS PETYISTOPHOTO [IOTCH-
iy B MATPUMIIL POCTY i pereHepartii cimm30Boi 000JIOHKH.

VY TBapuH iHTAaKTHOI Tpynu B-mimdorury, mo MaoTh
PELeNTOpH 10 JISKTUHY COi, MaroTh giametp 11-12 mxm. Ha
TIOBEPXHI [IUTOIIIa3MaTHYHOI MEMOpPaH! BHUSIBIIIM HaIIapy-
BaHHS 4aCTOYOK OCH3MAMHY KOPUYHEBOTO Kolbopy. OTixe,
TaKi JiMpouuTH 11eHTH(iKyBaau came sk B-nimdonuru.

CD5*-B,-nimpouuTn IpOTyKyrOTh OCHOBHHI KJ1aC aHTUTIIT
IMYHHOI CHCTeMH CIIM30BHX — IgA-aHTHUTINA, SKi € iMyHO-
moOymiHOBMMH perenTopamu B -mimponuTis. Jlektun coi
MIPHETHY€ETHCS [0 TIPOJI-TPIOHIHOBYX 1 IIPOJIiJI-CEPHHOBHX
AMIHOKHCJIOTHHX IOCHIJIOBHOCTEH BA)KKHX JIAHIFOTIB Ha3-
BaHUX IMYHOTJIOOYIIHOBUX PEIENTOPIB X JTiM(OIHTIB.
SBA*-B-nimpountn po3TamoBylOThC 34€01IBIIOr0 Y
BJIACHIN TUIACTHHINI i CIITENEM TMPUKPITUICHHS, OJMKYe
70 6a3aibHOT MeMOpaHH, eMiTelliI0 MPUKPITICHHS.

[Tpu ekcriepuMeHTaAILHOMY IyKPOBOMY J11a0eTi KIJIbKICTh
SBA"-B-nim¢orutiB 3pocTae Biivi MOPIBHSHO 3 HOPMOIO,
o BiAMoBigae nqaHuM iHmuUX aBropiB [10]. Bonu po3ra-
IIOBaHI y BJIACHIH ITACTHHIII HABKOJIO CYJHH. 3a HASIBHOCTI
I0MOYBallbHOTO MaTepiay (OTOMOIIMEepHOI MPHUPOIU
KimbKicTe SBA*-B-miM¢ponuTiB 3pocTae, K i y TpyTi 3 eKc-
MIEPUMEHTAJIBHAM IyKpoBUM aiaderoM. Ilpm moexnanHi
EKCIIEPHUMEHTAIBHOTO IyKPOBOTO JiadeTy Ta HasBHOCTI
¢dorononimepHoi miIoMOu KinbKicTe SBA'-B-nim¢ornuris
KOJIMBAETHCS B MEXKaX MOKA3HUKIB 4 1 5 IpyIl, CTAHOBIISIUU
12,07 + 0,30 Ha yMOBHY OJMHHUIIIO ILIOIII. 32 HASBHOCTI
LIEMEHTHOT IIOMOM KijibKicTh SBA*-B-nimdorutis iimMpo-
LIUTIB CYTTEBO HE BIAPI3HsIIACS B/l TOKA3HUKIB KOHTPOIBHOT
rpymu. [Ipy moeqHaHHI eKCIIEPUMEHTAIBHOTO IIyKPOBOTO
niabety ¥ IeMeHTHOI IIoMOH KibkicTh SBA'-B-mimdorm-
TIB BIIIIOBiIa€ MOKa3HUKAM TPYIH 3 €KCIEPHUMEHTAIbHUM
IyKPOBUM JiabeToM.

IIpoTsaroM iMyHOTICTOXIMIYHOTO JIOCITI/PKCHHS BUSBUIIH:
cepezl OKpeMHX CyOTIomyIisiiii JiMGOLMTIB TMiJ] Yac iHIyKo-
BAHOTO I[yKPOBOIo Jiadbety nepeBaxkanu CDS5 -niMponuTy.
Lle Bkazye Ha akTHBALIIFO HECTICLM(PIYHOT T'yMOPAJILHOT JIAHKH
imynitery. CD5*-nimorti cepeiHbOro JIiaMerpa po3ra-
IIOBYIOTHCS B TOBIIII BJIACHOI TUIACTHHKH, i/ 0a3ajJIbHOIO
MEMOPAHOIO CIITENII0 SICEH Ta CMTeNi0 MPUKPITUICHHS.
JlimdoruTH pO3TAILOBYFOTHCS IOOJHHOKO 200 YTBOPIOIOUH
KOHTAKTH 3 JiiMponuTamMu iHmmMx cyonomyssimii [11]. 3a
HasIBHOCTI (hOTOIOTIMEPHOT TIIOMOH BU3HAYMIIN 301IbILICH-
Hs1 KimbkocTi CDS*-niMdonnTiB MOPIiBHAHO 3 HOPMOIO Ha
20-25 % — Bix 8 mo 10 niMQOIUTIB HA YMOBHY OIUHHUITIO
oM. 3a HAasIBHOCTI IIEMEHTHOI INIOMOH MMOKa3HUKHU KiJlb-
kocTi CD5*-11iM(pOLUTIB CTAaTUCTUYHO HE BIAPI3HSIOTHCS
BiJl TOKAa3HUKIB KOHTPOJIBHOT Tpymnu. HasBHICTH IeMEHTHOT
IUTOMOH CYTT€EBO HE 3MiHIOE KibKicTh CD5 -nmimMponuTis y
TPYIIi 3 eKCTIEPUMEHTATEHIM ITYKPOBHM /11a0ETOM.

YV TBapWH iHTAaKTHOI TPYIH Ha TJi 3arajbHOI KUTBKOCTI
TMMQOIHTIB TepeBakai T-iMQOIHTH, SKi MpeacTaBICHi
CD4*, CD8"-nimpouuramu. L{urorokcrani CD8 -nimdonu-

TH TPAIUIIINCS SIK BHYTPILIHBOETIITENIAIBHO, TaK 1 B TOBILI
BJIACHOI TUTACTUHKH, 37ICOLTHIIIOT0 HABKOJIO CYIMH. KibKicTh
HPA-1IMTOTOKCHYHHUX JTIM(OIHUTIB KOPEIIOE 3 KIIBKICTIO
CDS8"-nimdornurie. Kimpkicts nmurorokcnyanx CD8*-mim-
(houMTIB 3pOCTaE B eKCIEPHUMEHTAIBHUX IPyIax MPOTSITOM
YCIX CTPOKIB CIIOCTEPEKEHH 38 BUHSATKOM I'PYIIH, TBAPUHAM
AKO{ BCTAHOBJICHA LIEMEHTHA IIIOMOA.

CD4"-nimdounTy MooMHOKO TPAIUIIINCS B TOBII BJIac-
HOI TUIaCTUHKH. [IpM eKCIepuMEeHTAIbHOMY IyKPOBOMY
JiiabeTi MpOoTAroM YCiX CTPOKIB CIIOCTEPEKEHHS BU3HAYAIIN
30LTBIIEHHS KUTBKOCTI cyomomyraii CD4 -miM¢pouTis mo-
PiBHSIHO 3 KOHTPOJILHOKO TPYTIOH. [XHS KibKiCTh CTAHOBHIIA
4,01 +0,01 Ha yMOBHY OIHHHIIFO TUIOIII, IIOMIOHMH pe3yiibTar
criocrepirain i ixmi aBropu [12].

HasBricTs ¢oTomnoniMepHoi mIoMOn noeanysanacs 3i
30imbIeHHsIM KibkocTi CD4", CD8 -nimMQonuTIiB MopiBHS-
HO 3 KOHTPOJIBHOIO Ipy1oro. JIliMoruTy po3ramoByBanucs
y BJACHIM TUIACTHHII HEBEIMKUMH CKYMYEHHSIMH 3 3—5
KJTITHH. AKTHBaLis JTiM(OiAHOT IJaHKK TTapOJI0OHTa ONMCcaHa
B poborax iHmwmx HaykoBmiB [13]. [loemHanHs doTomorti-
MEPHOT TJIOMOH ¥ eKCIIEPUMEHTAIBHOTO IIyKPOBOTO AiadeTy
TIPU3BOMIIO JI0 30UTBIICHHS KUTBKOCTI cyomomyrsiit CD4”,
CD8*-nmimporutie Ha 15-20 %. BomHouac 30imbImyBamacs
KUIBKICTB BHYTpilHbOeniTenianbHiux HPA-nimoruris, mo
BKa3ye Ha aKTHBAIlIO KJIITHHHOI JJAHKH IMyHITETY, HMOBIp-
HO, Y BIJIIIOBI/Ib Ha aKTHBALII0 OPaJIbHOI MiKpoduIopH, 110
3aKOHOMIpPHO BiOYBa€THCS MPH 3POCTAHHI PIBHS ITTFOKO3H Y
010JIOTIYHUX PiZMHAX.

BcraHOBNeHHS IEMEHTHOT TUIOMOH TIOKa3ye BiJICYTHICTh
CTaTUCTUYHO BIPOTITHUX BIJMIHHOCTEH 3a KUIBKICTIO JIiM-
(ouuTip pizHEX cyonomymsamid. Kimekicts mimMdonuTi 3a
HasIBHOCTI [IEMEHTHOI IUIOMOM 1 CKCIICPUMEHTAIBHOTO I1y-
KpOBOTO Aia0eTy BiATOBI/a€ KUTHKOCTI TIM(ONIUTIB y rpyTii 4.

O6roBopeHHs

OTtxe, TUMQPOINHNN KOMIIOHEHT MapoJOHTA TPEACTAB-
JeHUIl aHTUTCHIPE3eHTYBAIbHUMH KIITHHAMH, MOP-
(odyHKIIOHANbHA AKTUBHICTH SKMX 30UIBLIYETHCS MPH
eKCIIePUMEHTAIBHOMY IyKPOBOMY ia0eTi, 10 IIPOSBIISETHCS
30UTBIICHHSIM KUIBKOCTI PELIENTOPIB /10 JIEKTHHY COYEBUII], 1
BiJI TOTO — 301IBIIIEHHSM YaCTOYOK OCH3HIIHY, TOMY KITITHHI
HaOyBalOTh TEMHO-KOPUYHEBOTO KOJIbOPY. DyHKIIOHATIbHA
AKTHBHICTB KITITHH 301JIBITYETHCS TAKOXK 32 HATBHOCTI (hOTO-
THOJIIMEPHOIT IITOMOH Ta TIPY MOETHAHHI EKCIIEPUMEHTAIBHOTO
I[yKpoBOTO Jiabety Ta oTononimepHoi rutomOu. HasBHiCTh
LIeMEHTHOI IJTOMOH He IPU3BOAUTH 10 3HAYYILOTO T IBUIIICH-
HS aKTUBHOCT] @HTUTCHIIPE3EHTYBAIBHIX KIIITHH.

[Ipu excieprMeHTATEHOMY ITyKPOBOMY J1a0eTi B3a€MOIist
MK MIKpOOpraHi3MaMu MIOPOKHUHH POTa i IMyHHOIO CHC-
TEMOIO BIZIITpa€e OHY 3 TOJIOBHHUX POJICH y 3MiHI JIOKAIBHOI
IMyHHOI BiJJIIOBi/i. 3MiHH Y MeXaHi3MaX IMyHHHUX ITPOLIECIB
CYNPOBO/DKYIOTHCS BHPaXEHHMHU 3MiHaMH y OylnoBi ma-
pononTa. Ilpu ekcriepuMeHTaIbHOMY IyKpOBOMY mia0eTi
BiZOyBarOTHCSI 3MIiHU B YCiX TKAHWHAX ITApOIOHTA: B CIIiTe-
i — JIeCTPYKTHUBHI IOPYILICHHSI TTOBEPXHEBHX I11APiB, 3MEH-
IICHHS CTYIIEHsI KepaTHHI3allil; 11e CBIIYUTH IPO 3HUKEHHS
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3axXHMCHOI (DYHKIIT 000JOHKH pOTa, 10 MPOISMOHCTPOBAHO
B IoTnepeaHix poboTax. Y cromy4Hiil TKaHWHI criocTepira-
0Th JTIM(OTTHO-MaKo(aranbHy iHQUIBTpaIiio, 3’ IBIIOTHCS
TIOBHI KJITHHH y cTanii aerpanyismii. HaiOinpmi 3MiHu
BHUABHJIN B TYMOpPAJbHIHM JaHI IMyHITETY: BiIOyBa€ThCS
AKTHBAI[IS HECTEU(IUHOrO Ta CreudiyHOro ryMmopaisb-
HOT'O IMYHITETY, HE BUKJIIOUCHUI PO3BUTOK ayTOIMYyHHOI'O
IPOLIECY, 10 TOTPeOy€e MPOJAOBKEHHSI BUBUCHHS, aje da-
CTKOBO BHCBITJIICHO B JIociimkeHHsX [14]. Ha akruBariro
TYMOpAJbHOI JAHKH IMYHITETY BKa3ye 3pOCTaHHS KiJTbKOCTI
CD4*-nomryrsrtii miMQOITTIB, IO BiAMOBIAA€ JTAHUM 1HIITHX
JOCIiIHKKIB [15]. AKTHBALIO KIITHHHOT JJAHKH IMYHITETY
BUSIBIJIH [TPY CKCIICPHUMCHTAJIBHOMY I[yKPOBOMY J1ia0eTi Ta
y TPyIi eKCHEPUMEHTAJIBHUX TBAPHH 13 (HOTOMOIIMEPHOIO
TI0MOO10, & TAKOK IIPH OEHAHHI (DOTOTIONIMEPHOT IIIOMON
1 eKCIIEPIMEHTAIBHOTO IyKPOBOTO MiabeTy. 3MiHH KITiTHH-
HOTO IMYHITETy TPHU3BOIATH N0 3HIDKeHHS iHmexcy CD4'/
CDS". Ilorpebye poIOBKEHHS BUBYCHHS MMATAHHS 070
JociipkeHns nomyssiniit T-xenmepis 11 2 Tumis.

BucHoBKkuM

1. JlimpoinHMIT KOMIIOHEHT MApOJOHTA TPEACTABICHUI
aHTHTEHIIpe3eHTyBaNbHUMHU KiiTuHamu, CD5*, CD4",
CDS8™-niM(porrTamMu eriTenito sceH 1 IiMPOITuTaMu BIacHOT
TUIACTHHKH.

2. [lpu excriepuMeHTaIBHOMY IIYKPOBOMY Jia0eTi Cro-
CTepirayim aKkTHBAII0 aHTHUTCHIIPE3CHTYBAIBHUX KIIITHH,
KIIITUHHOI Ta TYMOPAJIBbHOI JIAHKH IMYHITETY.

3. ITopiBHIOIOYH pEaKTHBHICTH JTiM(OiTHOTO KOMIIOHEHTA
SICeH, HAlOLTbIIT 3MiHM BU3HAYMIIN 32 HAIBHOCTI (hOTOTIONI-
MEpHOI III0MOU Ha BIIMIHY BiJl LIEMEHTHOI, 0COOJIMBO LI0/I0
TyMOpaJIbHOI JIJAHKH IMYHITETY.

4. Ilpu noeTHaHHI eKCIEPUMEHTAIEHOTO ITyKPOBOTO Jiia-
0eTy Ta HasIBHOCTI TNTIOMOYBaJILHOTO MaTepiary BUpaKeHiITi
3MIHH y CTPYKTYpi JIiM(OITHOTO KOMITOHEHTa BCTaHOBHIIN
3a HasBHOCTI (POTOMOIIMEPHOI TIOMOM MOPIBHSIHO 3 Iie-
MEHTHOIO.

MepcnekTMBM nodanblunxX gocnigkeHb. Jms moci-
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Assessment of practice of pedigree drawing and application
of standardized patient in medical faculty students

Gulgez Neslihan Tagkurt Hekim, Asli Metin Mahmutoglu, Sezgin Gunes*, Ahmet Tevfik Stnter

Ondokuz Mayis University, Samsun, Turkey

Drawing a pedigree is a useful and effective tool in medicine and has an important place in medical education.

The aim of this study is to share our feedbacks on the pedigree drawing practice of 3¢ year medical faculty students with a standardized
patient applied in professional training skills program between 2012-2017.

Materials and methods. A total of 583 medical faculty students asked appropriate questions to a standardized patient and drew a family
tree. At the end of the practice, students were asked to fill an evaluation form. Propositions on the form were rated according to the 5
Likert scales. A chi-square was used to assess the differences in scoring.

Results. 566 students (97.08 %) rated strongly agreed or agreed that appropriate tools and equipment were used in the practice. The
attitude of the instructor was evaluated as appropriate, representing 98.11 % of the participants. About 97.09 % of the respondents
reported that the time of practice was enough. These skills were reported to be necessary and might be used in their professional life,
representing 82.19 % and 78.35 % respectively.

No correlation was found between the scoring of propositions and the application of standardized patients. However, we have observed
that the use of standardized patients in practice significantly increases the general assessment scores of family tree drawing practice
(P <0.032).

Conclusions. Our data demonstrated that pedigree drawing training was evaluated positively by the students and standardized patient
use did not make any differences in student evaluations.

OuiHIOBaHHSA NPaKTUKKM CTBOPEHHS POAOBOAY Ta 3aCTOCYBaHHA CTaHAAPTM30BAHOrO NaLieHTa
CTyAeHTaMM1 MegU4YHOro (haKynkTeTy

lMonbres Hecnixax Tawwkypt [ekim, Acni MeTiH MaxmyTornu, Cearin l'oHes, AxmeT Tesdik CroHTEp
CTBOpEHHS poioBOAY — HEOOXiAHWIA Ta EPEKTUBHUIA IHCTPYMEHT Y MEAMLIMHI, NOCIAAE YiNlbHE MiCLIe B MEAWYHIli OCBITI.

MeTa po60T1 — NOZINMTHCA pesynbTaTamm OLHIOBaHHS CTyAEeHTaMU TPETLOrO KypCy MEANYHOrO hakymnbTeTy OO NPaKTUKN CTBOPEHHS
pOAOBOAY CTaHAAPTM30BAHOIO NaLieHTa, SKy 3aCTOCOBYBany nif Yac HaB4aHHS NpodecinHUM HaBuykam y 2012-2017 pp.

Matepianu ta metoan. 583 crygeHTM MeamyHoro dakynstety Ondokuz Mayis University noctaBunu BignoBigHi 3anutaHHs cTaH-
[lapTW30BaHOMY MalieHTy Ta HamanioBanu pofose AepeBo. [licns 3aBeplUeHHs 3aBAaHHS CTyAEHTaM 3anponoHyBanu 3anoBHUTU
dopmy ouiHoBaHHS 3a n’aTubanbHoto wkanoto Jlavikepta (Likert scale). Ansa ouiHoBaHHSA pisHULUi 6aniB BUKOpUCTanu KpuTepii
Xi-kBagpar.

Peaynkrati. 566 ctyneHTis (97,08 %) OLiHUM NO3UTMBHO Te, LLO Y NPaKTULi BUKOPUCTOBYBANW BiAMOBIAHI iIHCTPYMEHTU 1 0BnagHaHHS.
JisnbHiCTb iHCTpYKTOpPa OuiHMn SK HanexHy 98,11 % yvacHwkiB onuTyBaHHs. Maibke 97,09 % pecrnoHAeHTIB NOBiAOMMUIH, LLO Yacy Ha
BVKOHAHHS 3aBfaHHs Byno goctatHbo. CTyAeHTV CTBEpAXYBaM, LLO Lii HABUYKW € HEOBXiAHMMM Ta MOXYTb BUKOPUCTOBYBATUCS Mif Yac
npodeciiHoi aisinbHocTi, — 82,19 % Ta 78,35 % BianosigHo.

He BusiBUM kopenswii Mk OLiHIOBaHHAM NPOMO3ULil | 3aCTOCYBaHHAM CTaHAAPTU30BaHOrO nauieHTa. OgHak NOMITUMK, L0 BUKOPUCTaH-
HSl CTaHOaPTW30BaHMUX NaLLEHTIB HA NPaKTWLi CyTTEBO 36inbLUye 3aranbHi 6anu B OLHIOBAHHI NPaKTWKV CTBOPEHHSI POAMHHOIO AepeBa
(p <0,032).

BucHoBku. Pe3ynbraTti nokasanu: HaB4aHHs BidyanisaLlii cnagkoBOCTi CTYAEHTM OLiHUIW NO3UTUBHO, 8 BUKOPUCTaHHS CTaHAapT130BaHOMO
nauieHTa He Maro XO4HUX BiAMIHHOCTel B OLIHIOBAHHSX CTYAEHTIB.

Kntoyogi crnosa: pofoBig, MeanyHa ocBiTa, CTaHAapTM30BaHUIA NaLieHT, Biryku.
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Assessment of Practice of Pedigree Drawing and Application of Standardized Patient in Medical Faculty Students

OueHka NPAaKTUKKN Co3aHuA pOAOCﬂOBHOﬁ U NPpUMeHeHne CTaHAapTU3NPOBaHHOrO NauneHTa
CTyAeHTaMn MeguUKUHCKOro cbaKyaneTa

lMonbres Hecnuxan Tawkypt Xekum, Acriu Metnn MaxmyTtornbl, CesruH MoHes, AxmeT Tesduk CloHTep

CosaaHne poaoCcnoBHON — HEOBXOANUMBIN 1 3PEEKTUBHBIA MHCTPYMEHT B MeWLIMHE, 3aHUMAET Beayllee MecTo B MeOMLIMHCKOM 06-
pasoBaHui.

Llenk paboTbl — NogennTbes pesynsTaTaMu OLEHWBAHUSA CTYAEHTaMM TPETLETO Kypca MeaMLMHCKOTO (hakKynbTeTa OTHOCUTESNBbHO Npak-
TVUKU CO3A4aHUs POLOCIOBHON CTaHAAPTU3MPOBAHHOMO MALMEHTA, KOTOPYIO MPUMEHSNK B nporpammMe 0by4eHnsi NpodeCccroHanbHbIX
HaBblkoB B 2012-2017 rT.

Matepuansl u metoabl. 583 cryneHta meauumHckoro dakynsteta Ondokuz Mayis University 3aganv cooTBETCTBYHOLLME BONPOCHI
CTaHAapPTU3MPOBAHHOMY MaLMEHTY U HApMCOBanu podoBOE AepeBo. 1o 3aBeplUeHWo 3aaHus CTyAeHTaM NPeasioKWUIN 3anonHNTb
dopmy oueHkn no naTubannbHol wkane Jaiikepta (Likert scale). [Ins oueHkn pasHuLbl 6annoB NCNONb30Banu KpUTEPUIA X1-KBaapar.

Pesynkratkl. 566 cTtyneHToB (97,08 %) oLeHUnM NoNoXUTENLHO TO, YTO Ha MPaKTUKE UCMONb30Bani COOTBETCTBYHOLLME UHCTPYMEHTbI U
obopynoBaHue. [JesTenbHOCTb MHCTPYKTOPA OLeHUnM nonoxuTensHo 98,11 % yvacTHukoB onpoca. 97,09 % pecnoHaeHToB coobLymnu,
YTO BPEMEHW Ha BbINONHEHWe 3aaaHuns 6610 4ocTaTtouHo. CTyAeHThl yTBEpXAANH, YTO 3TW HaBbIK HEOOXOAMMBI M MOTYT MCMOMb30BaTLCS
B npocheccmoHanbHon aestensHocTn, — 82,19 % 1 78,35 % cooTBETCTBEHHO. He yCTaHOBWNM KOPPENALMIO MeX/y OLEHKO Npeasioxe-
HUIA 1 NPUMEHEHNEM CTAHAAPTU3MPOBAHHOO nauveHTa. OgHako 3amMeTunu, YTo UCMONb30BaHNe CTaHAAPTU3MPOBAHHOTO NaLUUEHTa Ha
npakTuKe CyLLEeCTBEHHO yBenuumBaeT obLyme Bannbl B OLEHKe NpaKkTUKW co3faHns pogosoro aepesa (p < 0,032).

BriBoapbl. Pe3yJ'IbTaTbI fnoKasanu, 4To o6yquv|e BM3yann3npoBaHMoO HacneacTBEHHOCTU CTyAEeHTbl OLLEHUITN NOJTOKUTENBHO, a UCNOIb-

30BaHMe CTaHAaPTU3NPOBAHHOIO NauMeHTa He UMeNno HUKaKnx pa3nwwu7| B OUEHKaXx CTyeHTOB.

KntouyeBLle crioBa: HacneacTBEHHOCTb, MeaULMHCKOe 06pa3oBaHne, NaLMEHT.

AkTyanbHble Bonpochl (hapMaLieBTMYECKON N MeAULMHCKOW HayKku 1 npakTuku. — 2019. — T. 12, Ne 3(31). — C. 372-378

Medical education is a complex and long education period
including various types of education and training experiences
[10]. Pedigree (family tree) is an important tool in medical ge-
netics, representing the genetic relationship among the family
members, the transmission of genetic information from gen-
eration to generation and family history diagrammatically [2].
A family tree is used to identify individuals with an elevated
risk of inherited disorders/diseases and the inheritance pattern
of'the disease [6] (Carver, Cunningham, et al. 2018). Pedigree
also helps to choose the best genetic testing strategies and
establish an early diagnosis, and clinical management of
genetic disorders [1,5].

Until the early 1990s, the use of pedigree symbols by
researchers and genetic professionals was showing inconsis-
tencies in recording the genetic nature of family history and in
genetic publications [1,2]. In 1995, Pedigree Standardization
Task Force (PSTF or PSWG), which is the professional issues
committee of the National Society of Genetic Counsellors
Pedigree Standardization Task Force (NSGC), has made
recommendations to reduce the inconsistencies in drawing
pedigrees [2].

Simulation is a useful and effective tool in medical edu-
cation, pretending patient care scenarios for the purposes of
assessment and feedback [9](Okuda, Bryson, et al., 2009).
Giving feedback either in oral or written format is known to
be essential for the learning process [12].

Aim
The aim of this study is to share our pedigree drawing practice
with a simulated patient and feedbacks applied in the profes-

sional training skills program at Ondokuz Mayis University,
Faculty of Medicine (OMUFM).

Material and methods

A Pedigree Drawing Education Guide has been included
in the Clinical and Professional Skills Learning Program.
Drawing pedigree training has been applied to 3rd year
Turkish and English Medical Education students between
2012-2017 academic years. Pedigree Drawing Education
Guide was prepared and distributed to all students (Fig. 7).

Students who participated in this practice session were first
taught how to draw a family tree according to the guidance
provided and then an illustrative pedigree was drawn using
a sample of the family story. Finally, two different practice
methods were applied to students. During the 2012-2014
academic years students were divided into pairs and asked
appropriate questions to each other to draw up their family
tree. After 2014, students asked similar questions to a stan-
dardized patient portrayed Huntington’s disease. All students
participating in the practice drew up at least three-generation
family tree of their class fellow or standardized patient us-
ing standard symbols and nomenclature in accordance with
the learning guide. At the end of the practice, students were
asked to fill an evaluation form about the practice of family
pedigree drawing. An Objectively Structured Clinical Exa-
mination (OSCE) was applied at the end of the semester to
evaluate their learning outcome.

A total of 583 third year medical faculty students partici-
pated in the survey after the practice. The forms were filled
out anonymously and all forms were given the instructor
at the end of the practice. Two different evaluation forms
were filled by students. During the first two academic years
(2012-2014) the students completed an evaluation form
including 5 propositions and 9 proposition forms in the last
four years. Four propositions were added to the evaluation
forms after starting to use the standardized patient after 2014.
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Table 1. Propositions on the application evaluation forms

e

1 The equipment and the materials were appropriate.
2 The attitude of the instructor was appropriate.

3 The allocated time for the skill was sufficient.

4 | think learning this skill is essential.

5 | can use this skill in my professional life.

| could draw a pedigree based on the knowledge | acquired

& from the standardized patient.

7 | received appropriate feedback for the pedigree | drew.

8 | could determine the inheritance pattern of the pedigree | drew.
9 Use of a standardized patient made it easier for me to learn

the skill.

All propositions of the evaluation form are listed in 7a-
ble 1. The students rated these propositions using a 5 point
Likert scale from 5 (strongly agree) to 1 (strongly disagree).
The first five propositions were common and the rest were
prepared for the evaluation of practice after starting to use
standardized patent.

Statistical analysis. Correlation between scoring and
before and after use of standardized patient was investigated
with y* test. P < 0.05 was considered significant.

Results

The scores of the first five propositions and the general assess-
ment before and after including standardized patients in the prac-
tice are shown in 7ables 2 and 3, respectively. No correlation was
found between the scoring of the first five propositions before
and after the application of standardized patients.

In total, 97.08 % (n = 566) of the students participated in
the survey rated strongly agreed or agreed that appropriate
tools and equipment were used in the practice. The attitude of
the instructor was assessed appropriate by 98.11 % (n=1573)
of the participants. This proposition was at the highest level
among the students that positively evaluated propositions.
The rest of the students responded to this question as neu-
tral or disagree, 1.54 % and two students respectively. The
time allocated for this skill was found to be sufficient by
97.09 % (n = 569) of the respondents. Fourteen students
preferred to stay neutral and three students disagreed with
this proposition. This skill was expressed to be necessary
by 82.19 % (n = 480) of the students, whereas 3.76 % of
students were disagreeing with this proposition. Four hun-
dred fifty six students (78.35 %) reported that they will be
using the knowledge of this practice in their professional
life. However, twenty nine students did not agree on this
proposition.

We have observed that the use of standardized patients
in practice significantly increases the general assessment
scores of family tree drawing practice (P <0.032). Our results
showed that students who gave 5 points to the practice before

ONDOKUZ MAYLS UNIVERSITY DEPARTMENT OF MEDICAL BIOLOGY

EVALUATION OF PEDIGREE DRAWING
EDUCATION GUIDE

Start in the middle of the page when drawing a pedigree. Proband (propositus; index
case; the affected family member through whom the family is ascertained individually) is
drawn by using proper symbol (males with a square, females with a circle)

Place an arrow on the lower left corner of the praband symbol

[ ]
//.

Proband’s name (or initials of name and surame) and age is written below the symbol
A b

AA. C.B.
56 16

Draw the proband’s parents by using proper symbols. Draw a horizontal line connecting
the two symbols to indicate partners/marriage. Males are always written to the left of the
females. If the individuals are consanguineous, indicate consanguinity with a double

00 [0
horizontal line

Write the parent’s current age below the symbol, put a slash through the symbol if the
person is deceased and write the age and cause of death below the symbol

A

48, M1

6 Draw any siblings in birth order from left (oldest) to right (youngest). If the
individuals are married, leave enough space to add any partners and children

7 Add grandfathers, grandmothers, aunts, uncles using proper symbols in the
same manner

Miscarriages and stillbirths are interrogated and drawn by proper symbols

A #

9 Generations are numbered by Roman numerals (i.e. I, I, I, IV, etc) in
descending order along a vertical line to the left of the pedigree. Individuals
within a generation are numbered from left to right with Arabic numbers (i.e.
1, 2, 3, etc) at the upper right corner of symbol

10 Individuals with disease or characters are presented with solid symbaols

11 X-linked disease carriers are shown with a dot inside their symbol

OO}

12 Carriers of an autosomal recessive disorder are shown by half-filled symbols

om

13 At the top right corner of the pedigree, record the date when the pedigree was
obtained and write the ethnicity of each grandparent

14 Write the disorder or disease analyzed at the top right corner of the pedigree

[ mate [  morrioge
O Femals [} ©ivorced
(75 Sex unspecified [} Consonguinity
C® T T s e
B ® <riccrea Cjb Dizygotic twins
(T[] ¢ Hernpenetront carrier
L may manifest discase 6@ Twine of unlwoen
(2] @® obliaote carrier P
v 1z Pedigree with generations
will not manifest disease | [ 1700 and individuals numbered
,"._,'- Proband - il_‘_ Lé’ '(b-_-
[F1  eceased individual -~
2 Shillbirth A Miscorrioge
[CJ]  Adopted into family A Termination of pregnancy
] Adepred out family [HE  tio attapring
I_'\E‘)O Multiple unions

Figure: Symbols commonly used in pedigree charts

Fig. 1. Evaluation of Pedigree Drawing Education Guide.
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Table 3. Score distribution of the general assessment before and after the use of standardized patient

General Assessment

ECIN O O 2N CO O T

n 90 102 56 28 0 6 0 282
Before Standardized Patient % within group 31.9 36.2 19.9 9.9 0.0 2.1 0.0 100.0

% within score 51.1 48.6 475 56.0 0.0 85.7 0.0 495

n 86 108 62 22 8 1 1 288
With Standardized Patient % within group 29.9 375 21.5 7.6 2.8 0.3 0.3 100.0

% within score 48.9 514 52.5 44.0 100.0 14.3 100.0 50.5
P-value 0.032*

n 176 210 118 50 8 7 1 570
Total

% 30.9 36.8 20.7 8.8 14 1.2 0.2 100.0

*: statistically significant.

Table 4. The scores of the four proposals added to the evaluation forms after the use of the standardized patient

Proposition 6

|n |204 |120

| 55.59 | 32.70

Proposition 7

N
o
o
=)

Group

% 28.91

6.49

the use of the standardized patient were more than those
who gave the same score after using the patient. Likewise,
the number of students who evaluated the practice as 6 points
increased after the use of standardized patients.

The scores of the other four propositions added to the evalu-
ation forms after the use of standardized patients are given
in Table 4.

Three hundred eleven students who participated in the sur-
vey assessed the 9th proposition as strongly agreed or agreed.
Therefore 91.74 % of students agreed that the ‘use of a stan-
dardized patient made it easier to learn the skill’.

Discussion

All clinicians take family histories, but developments in
genomics suggesting genetic factors should be considered
during taking family histories. According to the World Health
Organization, taking family history should be used to iden-
tify genetic risk factors within the first step of the content
of health care measures. All diseases besides trauma have
genetic components. The power of a genetic component in a
family can be understood by the number of people affected
by a particular condition. A pedigree consists of informa-
tion about the affinity status of family members and any
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medical conditions they have. Drawing a pedigree allows
the researchers and the clinicians to discuss the probability
of the genetic origin of the disease and risk assessment. A
carefully drawn family tree sheds light on the heredity risk of
specific diseases, shared environmental factors, and concerns
about the individual’s health [13].

Drawing a family tree has an important place in genetics.
International schematized language is used for drawing of
pedigrees and the use of this nomenclature in drawing of
pedigrees makes the analysis of patient and disease easier
particularly in large families. Hence, the use of standardized
language facilitates the communication among health pro-
fessionals, patients and their families regarding diagnosis
and testing and has the potential to decrease the medical
inaccuracies and [2]. Likewise, health professionals all over
the world enable to share, understand and interpret the pedi-
gree information. Thus, clinicians need to draw and interpret
pedigrees using standardized competence. This necessity is
overcome by designing a practice session for standardizing
pedigree drawing at Medical Faculty. Indeed, a high percen-
tage of our students stated that this skill was necessary and
they thought that they were able to use it in their professional
life.

During the first two years of our practice, students were
asked to draw the family tree by asking appropriate questions
to each other, later students asked similar questions to a stan-
dardized patient portrayed Huntington’s disease at the end of
the teaching session. In this way, we wish to analyze the feed-
backs made by the students about the family tree practice
and evaluate the possible impact of standardized patients
using student feedback. Our results demonstrated a general
increase in assessment scores of the last four propositions after
the use of standardized patients suggest that the application
of standardized patient was favorable in medical education.

McGovern et al (2006) stated that the use of standardized pa-
tients in pedigree practice increases the confidence of students
for their similar future patient assessments. The interaction
with standardized patients may influence medical students
positively to draw pedigrees, evaluate genetic risks and give
genetic counseling [4,8,9] also reported that simulated patients
practice and personal drug choice in problem based learning
sessions were appreciated by the students. In addition, the in-
structor applied an examination using a simulated patients after
this pharmacotherapy teaching session. About 93.9 % of their
students stated that this educational program should be applied
all medical faculty students.

At the end of the education, some of the participants de-
manded more frequent simulated patients in their educations
[4]. The use of a standardized patient did not make any
differences in the evaluations of the suitability of tools and
equipment, the attitude of the instructor, the time of practice,
the necessity and the future use of these skills.

Feedback is the constructive and objective evaluation of a
practice that develops skills. The goal of feedback which is
non-critical and based on direct observations of learners is to
increase the learner’s ability and improve their behavior and
performance in education [3]. We used 5 points Likert scale

which is frequently used in medical education and researches
of medical education for evaluation [11].

Practicing pedigree drawing may help the students recognize
the challenges faced in collecting family history information,
particularly in the setting of acute hospitalization [7].

Conclusion

This study has shown that applied family tree drawing
training was evaluated positively by the students and the use
of standardized patients improves the general assessment
evaluation of the student.
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IHbopmoBaHa 3roga B negiaTpuyHin npakTuli: npodnemu
YKpalHCbKOro 3akoOHOA4aBCTBa Ta NePCNeKTUBM IX BUPILLEHHS

M. A. AHilweHko*

3anopisbkuil AepxaBHUI MeanyHWiA yHiBepcuTeT, YkpaiHa

MeTa po6oTu — po3rnsHyTV NpaBoBe peryntoBaHHs iHOPMOBaHOI 3rofy B NeAiaTPUYHIN NpakTuLi, BUSBUTM NpobnemMu npaBoBoro pe-
TYTIOBaHHSA HAa3BaHWUX CyCMiNbHUX BIGHOCWH, OKPECTIUTY NEPCNEKTUBY iX BUPILLEHHS.

Matepianu Ta metoau. Matepianom JOCHIAKEHHS € YMHHI HOPMaTWBHO-NPABOBI @KTU Ta HOPMATVBHI JOKYMEHTW, LLO PernameHTyoTb
iHCTUTYT iHChOPMOBAHOI 3roAw B NefiaTpuyHii NpakTuui. Y po6oTi BUKOPMCTOBYBAsIM CUCTEMHO-aHaNITUYHUIA | CTPYKTYPHO-(PYHKLIOHAMBbHNI
MeToau, MeTof iHPOPMALIIMHOTO NOLLYKY, y3aranbHEHHS.

Pesynkratu. [HCTUTYT iHhOpMOBaHOI 3roav B NeAiaTPUYHIN NpakTULi cknagaeTbCs 3 ABOX MiIHCTUTYTIB: NPABOBOrO perynioBaHHs npasa
Ha OTPUMaHHS MOBHOI Ta 00’eKTUBHOI iHChOpMALlii MPO CTaH CBOTO 3A0POB’S (MPO CTaH 300POB’'S CBOEI HEMOBHOMITHBOI YW ManomMiTHLO!
OUTUHM abo MigonivHOro), HaaHHS 3roav Ha MeanyHe BTPyYaHHs Wwoao cebe (oo CBOET HEMOBHOMITHBO! YM ManoniTHLOI ANTUHYM abo
MiAoNIYHOr0). IHCTUTYT iHPOPMOBAHOI 3roan Mae NeBHi Npobnemy NPaBOBOrO PEryroBaHHS, KOTPi BKIKOYAlOTb NEBHi HEBIANOBIAHOCTI
HaBefeHOI 3aranbHOi KOHLENLi KOHKPETHUX HOPM, LU0 PErymiooTb NPOLEC HaZaHHs iHOPMOBaHOI 3rogn HenoBHOMITHIMK. Kpim Toro,
OfiHiEl 3 BaXNMBUX Npobnem pernameHTaLii aHaniaoBaHoro iHCTUTYTY € oro apxaika, HeBIANOBIAHICTL NoTpebam cycninbCTBa Ta PiBHIO
CYCNiNbHOrO Ta HAayKOBO-TEXHIYHOTO PO3BUTKY.

BuicHoBku. [Ing yaockoHaneHHs npaBoBOro peryrnoBaHHs iHgOpMOBaHOI 3roan HeOOXIAHO YCyHYTH BCi BUSIBINEHI HEBIANOBIAHOCTI NPaBOBOI
pernameHTauii Uboro iHCTUTYTY. Takox HeobXigHO akTMBHO BMPOBALXYBaTV JOCATHEHHS Cy4acHOi AimkuTanisalii y npoLec oTpUMaHHs
abo HagaHHS IHDOPMOBAHOI 3roay B NeAiaTPUYHIN NPaKTULi.

MH(*)OpMVIpOBaHHOG cornacue B ne.CI,VIanM"IECKOVI NPaKTuKe: I1p06]18Mb| YKpPauHCKOro 3akoHogaTtenbCTBa
1 nepcneKkTuBbI UX peLleHuA

M. A. AHuLLEHKO

Llenb paboTkl — pacCMOTPEeTb NPABOBOE PEryn1poBaH1e MHAOPMUPOBAHHOIO COrMacKsi B NeauMaTpUYeckoil NpakTuke, YCTaHOBUTb
npo6rembl NMPaBOBOMO PEryrMpOBaHMS YKa3aHHbIX 0BLLECTBEHHBIX OTHOLLIEHWI, ONPEAEenUTb NePCreKTUBbI UX PELUEHNS.

Matepuansi u metoakl. Matepvan uccnefoBaHnst — AENCTBYOLLME HOPMATUBHO-MPABOBbIE aKTbl U HOPMATVBHbIE JOKYMEHTbI, perna-
MEHTUPYHOLLME MHCTUTYT UHOPMUPOBAHHOTO COrMnacus B neanaTpryeckon npaktuke. B paboTe ncnonb3oBany CUCTEMHO-aHaANUTUYECKUI
N CTPYKTYPHO-(PYHKLUMOHASBbHBIN METOAbI, METOA UHGOPMALMOHHOTO noucka 1 0606LLeHNS.

Pe3yanaTb|. MHCTVITyT MH(pOpMVIpOBaHHOFO cornacua B nenmanmquKon NpakTuke COCTOUT U3 ABYX NOAMHCTUTYTOB: NPaBOBOro pery-
NMPOBaHUs NpaBa Ha Nomny4YeHne NomnHoi N 06bEKTUBHOM MH(OPMALIMK O COCTOSIHUM CBOETO 340POBbS (O COCTOSHUM 300POBbS CBOEMO
HECOBEPLLEHHONETHETO UMW MarnorneTHero pebeHka unm NoJoNeYHoro), NPefoCTaBIeHNE Cornacus Ha MeuLMHCKOe BMELLATENbLCTBO B
OTHOLUEHWK cebst (CBOEro HECOBEPLLIEHHOMETHETO UM ManoneTHero pebeHka nnm NoaoneyvHoro). MHCTUTYT MHGhOPMMPOBAHHOTO COrnacus
MMeeT onpeneneHHble NpobremMbl NPaBOBOrO PerynupoBaHus, KOTOPbIE BKIOYAKT HEKOTOPbIE HECOOTBETCTBUS NPUBEAEHHON 06LLEen
KOHLeNLM KOHKPETHBIX HOPM, PETYTIMPYIOLLIMX MPOLIECC NPEA0CTaBNEHNS MHPOPMUPOBAHHOIO COrMacus HeCoBepLLEHHONETHMKU. Kpome
TOr0, OQHOMN 13 BaXHbIX MPo6nemM pernameHTaLmm aHanu3Mpyemoro MHCTUTYTa SBMNSETCS €ro apxauka, HeCooTBEeTCTBME NOTPeBHOCTAM
06LLecTBa 1 YPOBHIO 0BLLECTBEHHOIO U HAYYHO-TEXHUYECKOTO Pa3BUTHSI.

BeiBoabl. [Ing ycoBepLIEHCTBOBaHUS NPaBOBOrO pPerynupoBaHvsi MHPOPMUPOBAHHOMO cornacusi Heo6Xo0ANMO YCTpaHUTb Bce
OTMeYeHHble HECOOTBETCTBWSI MPABOBON perfaMeHTauny 3TOro UHCTUTYTa. Takke HeOBXOAMMO aKTWBHO BHEAPSATb AOCTUKEHMWS
COBPEMEHHOI AUAXMTANU3aLMK B NPOLECC MOSTyYEHUs UK NPefoCTaBleHnst MHCOPMUMPOBAHHOTO COrnacust B NeAMaTpuyecko
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Informed consent in pediatric practice: problems of Ukrainian legislation and prospects for their solution
M. A. Anishchenko

The purpose of the work is to consider the legal regulation of informed consent in pediatric practice, identify the problems of legal
regulation of the above social relations, and determine the prospects for their solution.

Materials and methods. The material of the study is the current regulatory legal acts and regulatory documents governing the institution
of informed consent in pediatric practice. The work used system-analytical and structural-functional methods, the method of information
retrieval and generalization.

Results. The institute of informed consent in pediatric practice consists of two sub-institutes — the legal regulation of the right to receive
complete and objective information about the state of one’s health (about the state of health of one’s minor or minor child or ward) and
the provision of consent for medical intervention in relation to herself (her minor or minor child or ward). The institute of informed consent
has certain legal regulation problems, which include some inconsistencies of the above general concept of specific rules governing the
process of providing informed consent to minors. In addition, one of the important problems of regulating the above institution is its archaic,
inadequacy to the needs of society and the level of social and scientific-technical development.

Conclusions. In order to improve the legal regulation of informed consent, it is necessary to eliminate all identified inconsistencies in
the legal regulation of this institution. It is also necessary to actively implement the achievements of modern digitalization in the process

of obtaining or providing informed consent in pediatric practice.

Key words: informed consent, pediatric practice, provision of health information.
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[IpoGnemu, 110 TIOB’s13aHi 3 iIH()OPMOBAHOFO 3TONIOKO TAIIEHTA
a00 MOro 3aKOHHMX MPECTABHHUKIB HA METUYHE BTPYJYaHHS,
BIZIOMi 1 B IOPHIMYHIM, 1 B MeauuHii Hayui. Huxi Oararo
HayKOBI{iB BUBYAIOTH I1i TUTaHHS, aJie, Ha aJlb, Ha3BaHi Po-
OreMu T0ci HEe BUPITIEHI 1 TOCTPO CTOSITH ITIepe METMIHIMHI
MpaIliBHUKAMH, SIKi TOCTIHHO HA/IAI0Th MEIHUYHY JTOTIOMOTY
rpomansHaM Ykpaiau. OcoOnuBoOi ToCTpOTH HaOyBaIOTh
MUTAHHS HaJaHHs 1HOOPMOBAHOI 3roJy B IMEAiaTpUYHIN
MPAKTHII, OCKITBKA HAIaHHSI MEIUYHOI JOITOMOTH JITSIM
MIPSIMO TTOB’sI3aHE 3 OTPUMAaHHIM 1H(OPMOBAHOI 3rOIH IXHIX
0aTHKIB Ta IHIINX 3aKOHHUX IPECTaBHIKIB.

ComianpHi Ta qeMorpadivHi IPOIecH, M0 BiOyBarOTHCS
B JIep’KaBi, HCOIMIHHO BILTHBAIOTh HA COIIAIBHE JKUTTS, 30-
KpeMa i B TICBHUX aCIEKTaX BU3HAYAFOTh YMOBH 3ICHCHHS
MEIMYHOT IPAKTUKK. 3HAYHHHN BIITIK CKOHOMIYHO aKTHBHOTO
HACEJICHHS B paMKax TPYJ0BOI Mirparii rpomMaisiH YkpaiHu
B iHIII JepKaBU BUKIUKAE TIEBHI TPYIHOII 3MiHCHEHHS
TeTiaTPIYHOI MPAKTHKH BiAMOBIAHO 10 YAHHOTO 3aKOHO-
nasctBa. [HpopMoBaHy 3rojly Ha MEIMYHE BTPYYAHHS 1010
MaJIOJITHIX 0ci0 MaroTh HajgaBaTd 1XHI OaTbKK a0o 1HIII
3aKOHHI MPEJCTaBHUKK (OIIKYHH, MIKITyBaJbHUKH). OnHAK
TaKy iH(OpMOBaHY 3rojy 0aTbKU HaJIaTH HE MOXYTh Yepes3
(i3uuHy BiICYTHICTB. 3 IHIIOTO OOKY, BOHH HE MAlOTh MOX-
JIUBOCTI OTPUMATH TIOBHY 1H(QOPMAIIIO PO CTaH 3I0POB’S
CBOIX JIiTell uepe3 Ty camMy MPUUHHY.

MeTta po6oTu

Po3rsiHyTH TpaBOBE peryitoBaHHS iHGOPMOBAHOI 3rOIH
B NEIaTpUYHI MPaKTUL, BUSIBUTH MPOOJIEMU TPaBOBOTO
PEryJIrOBaHHS Ha3BaHUX CYCIUIBHUX BIIHOCHH, OKPECIUTH
MIEPCIEKTUBH TX BUPIILICHHS.

Martepianu i MeTogu pocnimkeHHs

Marepianom JOCHIIPKEHHS € YHMHHI HOPMaTHBHO-TIPABOBI
aKTH Ta HOPMATHBHI JOKyMEHTH, IO PEIIAMEHTYIOTh iH-
CTUTYT iH(OPMOBAHOI 3roAW B NeIiaTpUYHIN MpakTULi. Y

POOOTI BUKOPUCTOBYBAJIHM CUCTEMHO-aHATITHIHUH 1 CTPYK-
TYpHO-(YHKIIOHAIBHUH METOIH, MEeTOA iH(pOopMaliifHoro
THOLIYKY Ta y3araJbHCHHSL.

Pe3synbrati Ta ix 06roBopeHHs

Ha ngymky 3. Jlamkyn, FO. Cisinmosoi, 1. ®@epman metoan
pOQiTaKTHKY, TIarHOCTHKH, JIKYBaHHS 3aCTOCOBYHOTHCS
1110710 0codu BikoM Bif 14 1o 18 pokiB 3a i mMCbMOBOIO 3r0-
JIOIO Ta MUCEMOBOIO 3101010 1i 0aThKiB 200 1HIINX 3aKOHHUX
npeacraBHUKIB [1].

Ha nymky A. JIBOpHiIY€HKO, KpiM BiJJOMYOTO HOPMO-
TBOPEHHS JIOUIJILHAM OyJie 3aKpiluIeHHsT 000B’I3KOBOCTI
MICHMOBOTO O()OPMIICHHS 3TOAM HA MEIMYHE BTPYYaHHS Ha
3aKOHOJIABUOMY piBHI [2].

FO. MapxkoB Ta A. JKexep BBaXKaroTh, II0 TIO3HUIIISI aBTO-
HOMII MIeIIaTpUIHOTO TAIiEHTa HE 3aBKIN € PEaTiCTHIHOIO
a00 FOPUANYHO TIPUUHATHOIO, OTXKE, OaThKH ab0 OIMIKYHH
HaJaI0Th «OOTPYHTOBAHMI T03BLID) Ha IIarHOCTHKY, JIIKYBaH-
Hsl BiJl iMeH1 cBO€T UTHHU. AJIe 11l rporiecy iHpopMoBaHOT
3ro/u (3aXKCT 1 320X0UCHHSI IHTEPECIB OXOPOHHU 37I0POB’ S Ta
3aJydeHHs maijieHra Ta/abo ciM’i y mpolec yxBajeHHs pi-
IIEHb II[07I0 OXOPOHH 3[I0POB’sT) € MOIIOHMMHU JJIsI TTAIIIEHTIB
JIUTSYOTO BiKY Ta JUISl JOPOCIHX. BOHU IpyHTYIOTBCS Ha THX
CaMUX €THYHHX MPUHIMIAX O1arofiifHOCTI, CIpaBeyTMBOCTI
i TIOBaru 10 aBTOHOMIi. Y TMemiaTpHYHIA JOTOMO3i 4acTo
Ma€eMO PO3IIMPIOBATH PO3yMiHHS aBTOHOMI, 1110 Ttepeidatae
ABTOHOMIIO CIMEHHOTO i PO3/ILITY, IO Ja€ 3MOTY TIOBayKaTH
SK TIPUBATHICTH CiM’1 B TIEBHUX MEXax, TaK 1 OaTbKiBCHKI
TIOBHOBa)KEHHSI Ta BIATIOBITAJTbHICTH 32 YXBaJICHHS MEANTHIX
pimrens [3].

Konuernist iHpopMoBaHOT 3rofin BXOAUTH JI0 CTPYKTYpH
MPUHIIAIY aBTOHOMII MAIi€HTa MOPST 13 TAKUMHU Oa3HCHU-
MH [IpaBaMH, sIK IIpaBo BUOOPY JIiKapsi, METO/IB JIiKyBaHHS,
3aKJ1aly OXOPOHHU 3/10pOB’si [4].

He3Baxkaroun Ha JOCTaTHIN PiBCHb HAYKOBOI PO3POOKH
nopyuieHoi npobiemu, sxoro 3aiimanucs C. CreueHko,
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B. Crerenxo, C. ArieBenp, C. bynena, 1. Centora, 3. Jamikyst,
1O. CizinioBa Ta iHI11i HayKOBIli, € HU3Ka IPOOJIEM IIPaBOBOTO
perymoBaHHs iH(GOPMOBAHOI 3rOTH B TEAIaTPHUYHIM TPAKTHIIL,
1110 TOTPEOYIOTh HETAHOTO BUPIIICHHS SIK Ha IPAKTHYHOMY,
TaK i Ha HAYKOBOMY Ta 3aKOHOZABIOMY PiBHSX.

Bimnosigao 110 9. 2 cT. 284 [{uBineHOTO KOAEKCY YKpaiHH,
(izmuHa 0c00a, sika Aocsria 14 pokiB i sika 3BepHYIacs 3a Ha-
JIAHHSM 1 MEIMYHOI IOTIOMOTH, Ma€ IpaBo Ha BUOIp Jikapst
Ta METOJIIB JIIKYBaHH:I BITIOBIIHO JI0 HOTO peKOMEeHIaIlii [5].
3rigHo 3 4. 2 ct. 43 3akony Ykpainu «OCHOBH 3aKOHO/IABCTBA
VYKpaiHu 1po OXOPOHY 310pOB’si», MO0 MAIi€HTa BIKOM
10 14 pokiB (MaJIOTITHROIO MALIEHTA), & TAKOXK MAI[I€HTA,
BU3HAHOTO B YCTAHOBJIEHOMY 3aKOHOM MOPSAKY HeJie3ar-
HUM, METUYHE BTPYYaHHS 3MIHCHIOETHCS 3a 3TOAOI0 IXHIX
3aKOHHHX TPEICTaBHUKIB [6].

®dopma 3roan Ha MEAWYHE BTpy4aHHsS aHi L{MBinpHUM
KOZIEKcOM YKpaiHu, aHi 3akoHOM YkpaiHu «OCHOBHU 3aKo-
HOZIaBCTBa YKpaiHHU IPO OXOPOHY 3/0pOB’Sh» HE mepenoda-
yeHa. OHaK Haka3oM MiHicTepcTBa OXOPOHH 3/10POB’Sl BiJl
14.02.2012 p. Ne 110 3arBepmxeHo hopMmy MepBHHHOT 00ITi-
koBOi JokymenTairii Ne 003-6/0 «IHdpopMoBaHa 10OpOBiTEHA
3rojia Mali€HTa Ha MPOBE/ICHHS {IarHOCTHKH, JTIKyBaHHS Ta
Ha MPOBEACHHS Ormepariii Ta 3HeO0JICHH Ta IHCTPYKIIIFO
moz1o ii 3armoBHEHH. 30KpeMa, B Ha3BaHil IHCTPYKIIii 3a3Ha-
qaeThes, o popma Ne 003-6/0 3aTIOBHIOETBCS MAI[IEHTOM,
SIKMH 3BEPHYBCS B 3aKJIaJ] OXOPOHH 3/I0POB’S Ta JIa€ 3TOIy
Ha 3711HCHEHHS oMy A1arHOCTHMKH Ta JIIKyBaHHS, Y pasi
HEeoOX1THOCTI — Ha OllepaTHBHE BTPyYaHHs Ta 3HCOOICHHSI.
Le 3nificHIOETBCS 3a MIPUCYTHOCTI JIiKaps IbOTO 3aKJIaay
OXOpOHH 310pOB’st [7].

Otxe, Haka3 MiHICTEpCTBa OXOPOHHU 3/I0pPOB’sl YKpaiHH
By 14.02.2012 p. Ne 110 yrounroe nonoxenHs L{BiapHOTO
KofiekCy Ykpainu Ta 3akoHy Yikpainu «OCHOBH 3aKOHOIAB-
CTBa YKpaiHH PO OXOPOHY 300POB’si» Ta PaKTHIHO BI3HAYAE
MTUCHMOBY (DOPMY 3TOJIM HA MEANYHE BTPYUYaHHS.

VY Takux ymMoBax OTpHMaHHs iH()OpMOBaHOI 3roan Ha
MeJIMYHE BTPyYaHHs I0JI0 AUTHHH € HEMOXKJINBHM 32 BiJl-
CYTHOCTI 0aThKIB BiIIIOBIIHOI JJUTHHU TIOPS 13 HEIO Yepes
Pi3HI IPUYMHH.

OcTaro4yHO HE BUPIILIEHUM BIiJIIOBITHO 10 YMHHOTO 3a-
KOHOJIABCTBA 3aJIMILIAETHCS TUTAHHS, KUM CaMe HaJaeThCs
3rojia Ha MEeJIMYHE BTPYYaHHs 10JI0 JUTHHH, SKY Bii0Opanu
B 6aThKiB 200 0Ci0, SIKUX 1X 3aMIHIOIOTH 3a PIIICHHSIM OpTraHy
OITIKHM Ta MIKITyBaHHS, Y BUTIA/IKaX, KO BIHUKIIA Oe3moce-
penHs 3arpo3a KUTTI0 abo 3710poB’t0 AnTHHH. Taka cama
mpo0IremMa — i MO0 IHIINX TITeH, sIKi (PaKTHIHO € CHPOTaMHU
a00 11030aBJICHIMH OATHKIBCHKOTO IKITyBaHHS, aJIe FOPHUANY-
HO IIIe He OTPUMaJIH BIJIOBITHNUIT cTaTyC.

3 oxHOro OOKY, Taki JiTH 4acTo MOTPEOYIOTh METHMYHOT
JIOTIOMOT'H, ajie 0aTbKW HE 3BEPTAIOTHCSI 32 MEIMYHOIO JI0-
MIOMOT0I0, HATOMICTh Y JIIKYBaJIbHUH 3aKiiaJ] TAKUX JiTeH
31e01IBIIIOT0 JOCTABISIOTH COIiANIbHI CIy)Ou. 3 1HIIOTO
00Ky, B MOAIOHNX BUIIAIKaxX Taki OATbKH IIe HEe T030aBIeH1
0aThKIBCHKUX IIPaB, aJie Yepe3 HU3BKUH PIBEHB COIIaIbHOT
BiJIITOBIATEHOCTI HE MAIOTh Oa)KaHHS B3aralli 3BepTaTucs B
3aKJ1aIi OXOPOHH 3/10POB’sI, HABITH SIKIIO IXHI JITH TOTpe-
OyFrOTh KBaJTi(piKOBAaHOT MEIUYHOT JIOTIOMOTH.

VY Takux BHUIQJKaX MEJWYHI NPAIiBHUKU OIUHSIOTHCS
Hepe/l IUIIEMOIO: SIKIIIO BOHU HaJIalyTh MEIUUHY JOTIOMOT'Y
quTuHi 0e3 iHdopMoBaHoi 3romu 1l OaThKiB, TO MOPYIIATH
YMHHE 3aKOHOJIABCTBO, a SIKIIO HE HA/alyTh MEAWYHY JIO-
MIOMOTY, TO MOXYTb TIOCTaBHTH KUTTS Ta 3[0POB’ Sl AUTHHH
B HeOE3IeuHe CTaHOBHIIE.

MOJKIINBICTD TAKOTO BUITYYCHHS AWTHHU 32 PIiLICHHSIM
OpraHy OITiKH Ta MiKJTyBaHH: BU3HAYEHO ITyHKTOM 8 [Topsiaky
MPOBa/DKEHHS OpraHaMH OITIKK Ta TKITyBaHHS JisSUTbHOCTI,
110 TOB’SI3aHa 3 3aXHCTOM IIpaB JUTHHH, 3aTBEPIUKEHOTO
nocranoBoro Kabinety MinictpiB Yipainu Bin 24.09.2008 p.
Ne 866 [8].

Came B Tiepiof] HEraiHOTO BiJIOMpPaHHS TUTHHU B OATHKIB
3a PIMICHHSM OpraHy OIIKM Ta MIKITyBaHHS 1 0 MOMEHTY
BUHECEHHS PIllICHHS CYIy IIOAO 1mo30aBieHHs OaThKiB Ta-
KOi TUTHHH OaThKIBCHKUX TpaB abo BiIOMpaHHS TUTHHH B
Marepi, 0aTbka 6e3 1030aBIeHHs OAThKIBCHKUX TIPaB, YTBO-
PIOETHCSI CHTYALLis BiICYyTHOCTI Cy0’€KTa, IKUif MaB O ITpaBo
HaJIaTH 3rojly Ha MEIMYHE BTPYYaHHSI 111010 IEBHOT TUTHHU.
AjpKe Taky TUTHUHY B OaThKiB BiZiOpaHo, a MiKITyBalbHHUKA
HE BU3HAYEHO.

Ll oOcTaBuHA 3HAXOAWTD MIATBEPIXKECHHSI B HOPMATHB-
HOMY BU3HAYEHHI MPaBoBOI Ae(iHiLii «IUTHHA, 1030aBIcHa
0aThKIBCHKOTO MIKITyBaHHM. Tak, BitmoBiaHO 110 cT. 1 3ako-
Hy Ykpainu «IIpo oXopoHy TUTHHCTBAY, HiTH, TI030aBICH]
0aTpKiBCHKOTO TIKITYBaHHS, — JIiTH, SIKi 3aJUIIMIACA 0e3
MiKITyBaHHs OaThKIB y 3B’SI3Ky 3 M030aBJIEHHSM iX Oarb-
KIBCHKHX TpaB, BiOMpaHHAM y OaTbKiB 0€3 1030aBICHHS
0aTbKiBCHKUX ITPaB, BASHAHHSIM 0aThKiB 0€3BICHO 3HUKIMMH
a00 He/lie3/JaTHUMH, OTOJIOLICHHSIM iX TOMEPIIMMH, a TaKOX
y 3B’sI3Ky 3 BiJJOyBaHHSM IOKapaHHsI B MIiCIISIX M0O30aBIIeH-
Hsl BOJIi Ta mepeOyBaHHsAM iX Iiji BApTOIO Ha 4ac CIIiJICTBA,
posurykom opranamy HarmioHanmsHOT mominii, OB’ sI3aHUM
13 BIICYTHICTIO BiTOMOCTeH Tpo iXHE MicrieniepeOyBaHHs, ¥
3B’SI3Ky 3 TPHBAJIOK XBOPOOOIO OATHKIB, IO MEPEIIKOIKAE
iM BHKOHYBAaTH CBOi OaThKIBCHKI O0OB’SI3KH; a TAKOXK JIITH,
PO3IydeHi i3 CiM’ €10, MIIKAHYTI JIiTH, TTH, OATHKH SIKIX
HEBIZIOMI, JTITH, BiJl SKMX BiJMOBUJIMCH OaThbKH, JIiTH, 0aTh-
KU SKHX HE BUKOHYIOTh CBOIX OaTbKiBCHKHMX O0OB’SI3KIB i3
MPUYHKH, SKI HEMOXKJIMBO 3 SICYBaTH y 3B 513Ky 3 IiepeOyBaH-
HsIM OaThKIB Ha TUMYACOBO OKYIIOBaHil Teputopii Ykpainu
a0o B paifoHax MPOBECHHS aHTUTEPOPUCTUYHOI Orepalli,
3M1ACHEHHS 3aX0/IB 13 3a0€3MeYeHHs HAlllOHAILHOI OE3IIeKH
Ta 000POHH, BifICiUi Ta CTpUMYBaHH: 30poiiHoi arpecii Po-
ciificexoi @exnepartii B JloHenpkii i JlyranchpKiit 00macTax, Ta
Oe3npuTybHi miTH [9].

BigmosinHo 1o crareit 58 1 59 [{uBinbHOTO KOJEKCY YKpa-
THH, OTiKa BCTAHOBITIOETHCS HAJT MAJIOMITHIMU 0COOaMH, sIKi
€ cupoTamu abo 1o30aBieHi 0aTbKIBCHKOTO IMIKITyBaHHS, a
ITIKJTyBaHHI BCTAHOBJTFOETHCS HAJT HETOBHOJIITHIMHU 0CO0aMH,
sIKi € cupoTamy a00 11030aBIeHi 0aTbKiBCHKOTO MiKITyBaHHSI.
Binnosigno 1o c1. 65 LuBigbHOTO Konekey YKpainu, 10 BCTa-
HOBJICHHSI OTTIKH 200 MIKITyBaHHSI Ta MPU3HAYCHHA OITIKYHA U1
MKITyBaJbHIKA OMIKY a00 MKITyBaHHS HaX (hi3HIHOIO 0CO-
0010 3/1iHICHIOE BiIOBITHU OpraH OMIKK Ta MKITyBaHHSA [ 5].

OTKe, YUHHUM 3aKOHOJIABCTBOM HE BPETYJIbOBAHO, KUM
came 3/IiHCHIOETBCS OITiKa Ta MMIKIYBaHHS MIOAO JITEH, sIKi
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1IIe HE OTPUMAJIH CTATYC AITCH-CUPIT a0 IiTeH, sIKi 1030aB-
JIeH] TIKJIyBaHHS, aJDKe came HaJl TAKOI0 KaTeropiero aiTei
Mae BCTAHOBJTIOBATHCS OMiKa Ta MKITyBaHHs. [0 oTpruMaHHs
BIJIMIOBIHOTO CTAaTyCy JUTHHA TAKOK MOXKE MOTPeOyBaTH
JKyBaHHS, OJHAK 3aKOHOIABCTBO HE BH3HAYAE CYO’ €KT,
SKUH Mae TpaBoO HaJgaTh iHQOPMOBaHY 3roJy Ha MEIH4YHE
BTPYYaHHs LIOIO0 TAKOT TUTHHH.

IMutanHasa momo HaOYTTS TITBMU CTAaTyCy IITCH-CHPIT 1
JUTeH, sIKi 1030aBieHi 0aTbKIBCHKOTO IMIKIIyBaHHS (a TaKoX
1030aBJICHHST TAKOTO CTaTycy), BPETyJIbOBaHO B MYHKTaX
21-30 Iopsaky TpoOBaPKEHHsT OpraHaMy OIIKK Ta MIKITy-
BaHH ISUTbHOCTI, TIOB’13aHOT 13 3aXMCTOM IIPAB JUTHHH, 1110
3aTBepKeHO MocTanoBoto Kadinety MinicTpiB Ykpainu Bijg
24.09. 2008 p. Ne 866. Harpukma, HaOyTTS CTaTyCy AUTHHH,
sika TI030aBIIeHa OAaTHKIBCHKOTO TTIKITyBAaHHS, OXOILTIOE Oe3ITid
MiICTaB: MiJKUHYTI TiTH, OaTHKU SKUX HEBIIOMI, IIOKHHYTI
B [IOJIOTOBOMY OYJIMHKY, IHIIIOMY 3aKJIa/i OXOPOHH 310pOB’sI
a00 SIKMX BIIMOBIUIHCS 3a0paTH 3 WX 3aKJIaiB OaThKH, HIII
pommdi Tomo [8].

SIKII10 TOBOPHTH ITPO EKOHOMIYHO aKTHBHE HACEJICHHSI, [0
nepeOyBae Ha 3apo0ITKaX 3aKOPIOHOM, TO BUPIIIICHHS TAKOTO
NHUTAHHS MOXKHA 311HCHUTH Yepe3 0(hOpMIICHHS JOBIPEHOCTI
LIOZIO0 AJIeTyBaHHs IOBHOBAXKEHb 3aKOHHOTO ITPEICTaBHUKA
JUTHUHH B 3aKJIaJaX OXOPOHHM 30POB’S 3 HAJaHHSIM BiAIO-
BITHOTO 00CSTY ITOBHOBa)KEHb, 30KpEeMa OTPUMYBATH [IOBHY
TH(pOpPMAIIiO TIPO CTaH 3[0POB’sI AUTHHU Ta MiAMHACYBaTH iH-
(hopmMoBaHy 3rojty Ha MEIIHE BTPYYIaHH OO €T TUTHHH.
Taky noBipeHicTh MOXKHA YKITACTH, MIAITICATH, HOTAPiaIbHO
3aBIPUTH SIK Ha TEPUTOPIi YKpaiHH, TaK i 32 KOPIOHOM.

SIkio noBipeHiCcTh CKIIaIcHa i 3aBipeHa Ha TEPUTOPIT iHO-
3eMHOI JIeprKaBH, HEOOX1THO il alIOCTHUITFOBATH 32 BUMOT'aMHU
KoHBeHI1ii, 1110 CKACOBY€E BUMOTY JICTaTi3alii iHO3eMHHX 0]i-
niitanx gokymenTiB (I'aa3pka korBeHmis Bix 05.10.1961 p.)
(XpiM BHUITAAKIB, SKIIO TAKE AIIOCTIIIOBAHHS HE TIOTpiOHE 3a
MDKHAPOIHUMHE JTOTOBOPAMH), TIEPEKIIACTH Ta HOTapiabHO
3acBimuntu nepexnan [10].

Baakaemo 3a HeoOXiTHE 3aKOHO/IABYO BU3HAYHMTH TIPOIIe-
Jlypy HaJJaHHs 3TO/I1 Ha MEIMYHE BTPYYaHHSI 3a IOIIOMOTOFO
TEJICKOMYHIKAIlIHOTO BiZIC03B 3Ky 3 OT0 BilcodiKcalli€ero,
OCKUIbKH 32 HasSBHOCTI BIIMOBIHUX JOKYMEHTIB Yy Bizieope-
KUMI MOXKHA 11eHTH(DIKYBaTH 0co0y OaTbKiB.

AJie 11010 MTOBIPEHOCTI B OMUCAHUX CUTYAIlIAX Cepel
CTICIIiaJTICTIB BUHUKAIOTh CYTIEPEYKH II[O/I0 MPAaBOMIpHOCTI
HaJIaHHA JOBIPEHOCTEH Ha MPaBO MPEACTABIATH iHTEPECH
0aTbKiB MIONO IXHIX HEMOBHOJITHIX miTeil. He xoxeH HO-
Tapiyc B YkpaiHi JaBaTUMe TaKy AOBIpEHICTb, XOua IpsMOT
3a00pOHH 3aKOHOJIABCTBO HE MICTHTb.

Taxk, JI. HoBokpelieHOBa BBakae, 1110 3aKOHHE MPECTaB-
HUILITBO HE Nepedayae npasa nepeiopyyeHHs TOBHOBaYKEHb
HOBHICTIO Y YaCTKOBO, TOMY €JIMHUMH IpPEICTaBHUKAMU
JMTHHU € 11 0aTbku (YCHHOBIIIOBaUl) Ta YaCTKOBO OIIKYHH
(MaroTh Jiesiki OOMeXeHHs1, 00 € pajiie rapaHTaMu TOTPH-
MaHHS paB AUTHHA) [11].

Biamosimuo mo ct. 66 LuBinpHOTO KOAEKCY YKpaiHu,
SIKIITO HaT (hi3UIHOI0 0CO00I0, sIKa MepedyBae B HAaBYaIBHO-
My 3aKiaji, 3aKjIagax OXOPOHH 3I0POB’st a00 COLaTbHOTrO
3aXUCTy HACEJICHHs, HE BCTAHOBJICHO OITIKY UM IIKJIyBaHHS

a00 He MPU3HAYEHO OIiKYHA Y1 MiKJIyBaJbHHKa, OIIKy a00
MIKITyBaHHsI 31HCHIOE 1IeH 3akian [S].

OpHak, 1110 caMe 3aKOHOIaBCIlb MaB Ha yBas3i I1ij1 BUCIOBOM
«pizmuHa ocoba, sika mepedyBae B HABYATHHOMY 3aKJai,
3aKJIa1Ii OXOPOHH 37I0POB’ s 200 3aKIIa 1l COIIATBEHOTO 3aXUCTY
HacelleHH"», ¥ LluBinsHOMY KOmekci He Bu3HaueHO. Cam
TEpMiH «repeOyBaHHsD» MOXKHA BU3HAYATH MO-PI3HOMY. SIKIII0
Horo 3acTocyBaTH 1010 NepeOyBaHHS B 3aKJIa/li OXOPOHH
37I0pOB’s1, TO T1e MOXKe Oy TH 1iepeOyBaHHsI Ha TPO]LITAKTHYHO-
My OIJISi B JTIKapsi, epeOyBaHHs B aMOy/IaTOPHUX 3aKi1ajax
OXOPOHHU 37I0pOB’sl, @ TAKOX NepeOyBaHHs y CTallioHapi.

Binnosins Ha 1e nutanHsa gae cr. 245 CiMelHOro Kouek-
cy YkpaiHu, sSika YTOYHIOE MOJOKEHHs CT. 66 I{uBinbHOTO
Koziekcy YKpainu. BimmoBigHo /10 1i€i cTarTi, Ko AUTHHA
TIOCTIHO MPO’KUBAE B 3aKJIa/1i OXOPOHH 370POB’sI, HABYAIIb-
HOMY a00 IHIIOMY IUTSIOMY 3aKiafi, PyHKIII OmmiKyHa Ta
MIKITyBaJbHUKA OO0 Hel TOKIAal0ThCs Ha aIMIHICTPAIliIo
nux 3akiaanis [12].

Takok 3auIIaloThCsl MEBHI MUTaHHS Y BUMIAJKAX, SKIIO
iH(pOpMOBaHa 3rojia MiANKIcaHa OJHUM i3 OATBKIB JUTHHHU,
OCKIIbKM B HaBEACHOMY 3aKOHI € 4iTke (pOpMyIIOBaHHS 3
MIPUBOJTY BIAMOBIIHOT 3rOIH II0J0 IITEH BikOM 10 14 poKiB:
«MEIMYHE BTPYYaHHs 3IHCHIOETBCS 3 3TOZOK0 3aKOHHHUX
TIPENICTaBHUKIBY, a HE «OIHOTO i3 3aKOHHUX MPEICTAaBHUKIBY.
Ha nymxy 1. Cenrotu, BasximBo, 00 3MiHN HAITIOHAJIBHOTO
3aKOHOJIABCTBA B YACTHHI peTTIaMEHTAIli] y4acTi OaTbKiB ITij
Yyac HaJaHHS MEIMYHOI JIOMOMOTH MaJIOJIITHBOMY Malli€H-
TOBI Oysa 4iTKillle HOPMaTUBHO BUIIMCaHA, a0M YHUKHYTH
pisHOTIIYMaueHb. HopmaTuBHMIT akieHT Mae OyTn B MeKax
MPE3yMIIIIii 3r0/1 APYToro 3 0aThKiB HA HAJAHHS MEIHYHOT
JIOTIOMOT'H IXHI{ IUTHHI T4, B pa3i BAHUKHEHHS CIIOPY, 3aKpi-
TUICHHSI YITKUX QJITOPUTMIB ioro BupimenHs [13].

Ha namry 1ymKy, anroputMoM MoXke OyTH TaKHid TOPSIOK
PO3B’SI3aHHSA MHUTAHHA Yy BHIIAKY CHOPY MK OaThKaMu
MaJIOITHBOT IuTHHHM. ToH 13 OaTHKIB, XTO HAITOJISTac Ha Me-
JMYHOMY BTPYYaHHI IIO/I0 HOTO MAJIONITHBOI AUTHHH, MA€E
3BEPHYTHUCS JI0 METUYHOT PaJIv 3aKJIa/Ty OXOPOHH 3/10pOB’s,
sKa PO3IVIS/Ia€ Take 3BEPHEHHS Ta YXBAJOE BIAIMOBIIHE
piteHHs. BBeleHHsI 3aIporoHOBaHOTO MOPSAKY TOTpedye
BiIMOBIIHUX 3MiH [{MBUTBHOTO KOZCKCY YKpaiHu, 3aKoHY
Vkpainu «OCHOBY 3aKOHOAABCTBAa YKpaiHU MPO OXOPOHY
310poB’s». Takux 3miH nmotpedye i [TookeHHs Tpo MeANIHY
pay 3aKiay OXOpPOHH 37I0POB’ s, 110 3aTBEP/HKEHO HAKa30M
MinictepcTBa 0X0poHH 300poB’st Yipainu Bix 05.02.2016 p.
Ne 69 [14].

Takuif OPsIOK 3aIPOIIOHYBAIN VISl 3aXNUCTY 3aKOHHHUX
IHTEpeCiB IUTHHU 1 epeayciM 11 )KUTTS Ta 3710poB’°s. AJDKe,
SKIIO IUTHHA JIHCHO NOTpedye JIKyBaHHS, OJJHAK HE MOXE
Horo orpumaru uepe3 cy0’€KTUBHY JyMKY OJTHOTO 3 0aTb-
KiB, IepykaBa Mae 10aT Npo TaKy AWTHHY, CTBOPIOIOYH YCi
HaJIS)KHI YMOBH, B TOMY YHCIIi [IPABOBI, JJIsl OTPUMAaHHS
HEeoOXiHOT MenuuHOoi TomoMorn. MenudHa paja 3aKiary
OXOPOHH 3/I0POB’sI, HA HAIIy AYMKY, Ma€ JOCTaTHhO KBaJIi-
(hikOBaHMX CTICIIAJIICTIB, SIKi 3/IaTHI YXBAIUTH BUBAKECHE Ta
MpaBHUIIBHE pillIeHHs. BBakaeMo, 110 CITijt HaaTH MEAUIHIH
Pazi IpaBo HE TUIBKH yXBAJIIOBATH PILLICHHS 32 pe3yiIbraTaMi
BUBYEHHS HassBHUX MEAMYHHX JIOKyMEHTIB, aje i paBamMu
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10/I0 IPU3HAYEHHSI JOJIATKOBUX JIIarHOCTHYHUX MPOLEYP,
3a pe3y/IbTaTaMH SIKHX yKE YXBaJIFOBATH OCTATOYHE PIlICHHS
11010 HEOOX1THOCTI MEIMYHOTO BTPYUaHHSL.

[IpobnemMoro 3aNnIIA€THCS TIEBHUH AJIOTi3M IPaBOBOTO
PEryIIfOBaHHS IHCTUTYTY 1H()OPMOBAHOI 3ro[u OCI0 BIKOM
Bix 14 mo 18 pokiB. 3a YMHHUM 3aKOHOABCTBOM, 3Oy Ha
MeIYHe BTPYYaHHs MOXKe AaBatH (pizudHa ocoda 3 14 pokis,
a [paBo Ha OTPUMAaHHsI OBHOI iH(pOpMAaLi PO CTaH CBOTO
310poB’s (izudHa ocoba Mae TibKH 3 18 pokiB. BogHowac
BIJJIMOBHUTHCS BiJl JIikyBaHHs (Di3nyHa ocoba Mae JuiIe 3
moBHOMITTA (3a LluBimpHUM KomekcoM Yipainm) [5] abo 3
MOMEHTY ITOBHOI IIMBUIBLHOT Ji€30aTHOCTI (BiJMOBIHO JIO
3akoHy Ykpainun «OCHOBH 3aKOHOAABCTBA IPO OXOPOHY
3110pOB’s1») [6].

AOM po3B’sI3aTH CYIIEPEYHICTh IbOTO MUTaHHSI, BBAXKAEMO,
HEOoOXiHO 320€3MeUNTH YiTKy 3aKOHO/IaBUY PErNIaMEHTALIII0
IHCTHTYTY 1H(pOpMOBaHOI 3rou GiznuHKUX ocib BikoM Bij 14
10 18 pokiB. 3a HAIMM TIEPEKOHAHHSM, [LITKOM JIOTT9HUM
HOPMAaTHBHHM YPETyJTIOBaHHSIM MOPYIIEHOTO TUTaHHS OyII0
0 BcTaHOBICHHS came |8-piyHOrO BiKy IJIs OTPUMAHHS
npaBa HaJaTH 3rofly Ha MEIWYHE BTpydaHHs. Take mojo-
YKEHH$1 yCyBa€ MCOHAHC ONMMCAHOI KO3l IPaBOBUX HOPM 1
BCTAHOBJIFOE JIOTIUYHMH TiJX1J 710 IPABOBOTO PEryIIIOBAHHS
iHdopmoBaHoi 3roau JiTell: nMpaBo Ha MOBHY iH(OpPMAIIit0
TIPO CTaH 3I0POB’ s, IPABO Ha iHPOPMOBaAHY 3TOy Ta IIPABO
Ha BIIMOBY Bl MEINYHOTO BTPY4YaHHS — 3 18 pOKiB.

Opnak OyBalOTh BHITAQAKH, KOJH OATHKH TUTHHHU CaMi €
HETIOBHOJITHIMU. Y TaKii CHTYallii 3aIporoHoBaHa cxemMa He
TisITUMeE, a/IKe HETIOBHOITITHI OaThKH HE MaTHIMYTh IIpaBa Ha
NOBHY 1H(OpPMALIiIO PO CTaH 3[J0pOB’sl, a PABO HA BIIMOBY
BiJl TIKyBaHHS Oy/Ie KOMI3IHHNM. Y TaKIX yMOBaX HOpMaJIbHE
JIIKyBaHHSI [e[IaTPUYHOTO MallieHTa OyJie 3aBeICHO Y [Ty XU
KyT. ToMy HOBOBBE/IICHHSIMU B 3aKOHOJJABCTBA MAIOTh OyTH
HOPMH, 1110 NepeadayaTuMyTh IIPAaBO Ha OTPUMAHHS TOBHOT
iHdopmaii mpo craH 370poB’sl, IPaBO Ha HaJIAHHS 3TOIH
Ta [IPaBO Ha BIZIMOBY Bijl MEIMYHOTO BTPYYAHHS 3 MOMEHTY
HaCTaHHs IOBHOT IIMBLIBHOI J1€3/1aTHOCTI.

[Hmmit 670K TMpaBOBHUX MPOOIEM iHPOPMOBAHOI 3roau
B IIe/liaTPUYHIN TPAKTHLI OB’ I3aHUH 13 poOIeMamMu OT-
pUMaHHS TTOBHOI Ta 00’€KTHBHOI iH(pOpMAIii MOI0 CTaHy
3[0pOB’sl JUTUHU. 3aco0amK Tene()OHHOTO 3B’S3KY TaKy
iHpOpMaIlifo, 32 YUHHUM 3aKOHOJIaBCTBOM, HaJlaBaTH HE
MOYKHA, aJpKe JIKap 4M JIKyBaJbHHN 3aKyiad TeaepOoHOM
He MOe i1eHTH(]iKyBaTH 000y, SIKa 3aIHTye iH(OpMaLiTo.

3aKOHOIAaBCTBOM MPSIMO He Iepen0daueHo HaganHs iHdop-
Marlii IoJI0 CTaHy 310pOB’s 3ac00aMH BiE03B’SI3KY, 110
JIAfOTh 3MOTY ineHTH(]iKyBaTH 0c00y. ToMy IUTS CIIPOIIICHHS
MPOLICAYPH T Y3TOMKEHHS 11 3 TEXHIYHUMU MOYKITHBOCTAMH
CBHOTOJICHHSI HEOOX1THO TPSIMO Nepe0adnTH 3aKOHOM TaKy
MOXKJIUBICTb.

BucHoBKku

1. [Ipobnemu mpaBoBOTO peryitoBaHHs iHHOPMOBAHOT
3TOAM B TEIIaTPUYHIN MpakTHIli B YKpaiHi MarOTh MEBHI
MEPEIYMOBH, 1110 CIIPUYNHEHI TAKAUMH 3arajibHOCOIIaIbHI-
MH TpoliieMamMH, SIK MacoBa TPYyA0Ba Mirparisi, CHpiTCTBO,

acoIIaJIbHUI CIOCIO KUTTS MEBHOT YaCTHHH JOPOCIOro
HacelieHHsl, 30poiiHi koHdikTH Tomo. [IpaBoBi mpobiemu
iH(pOPMOBAHOI 3rOJM 32 3MICTOM MOAUISIOTH Ha J[Ba OJIOKH:
npo0OIeMH HaJIaHHS 3TOIM HAa MEMYHE BTPYYaHHS Ta TPo-
OJeMu OTpUMAaHHS IOBHOT Ta 00’ €KTHBHOI iH(pOpMAIIii ITpo
CTaH 37I0pOB’sl Te1IaTPUYHOTO MAIli€HTA.

2. Jlo OCHOBHHUX NPaBOBHX Ipo0OiieM iH(opMoBaHOT 3rou
B MIeTiaTPUYHI I MPAKTHUIIl HAJISKATh TaKi MPOOIeMH: BiZICyT-
HICTBH Cy0’€KTa HamaHHS iH()OPMOBAHOI 3rofM HAa MEIUTHE
BTPYYaHHs IIOJO JiTeH, siKi (akTH4HO € cuporamu abo
M030aBJICHUMH OATHKIBCHKOTO MIKITYBaHHSI, Jle IOPHIMIHO
HE OTPUMAJIH BIANOBIIHUI CTaTyC; IOPUANYHA [TPE3YMITLIis
3rO[M JIPyroro 3 0aTbKiB HA HaJaHHS MEIUYHOI JTOTIOMOTH
iXHI AATHHI; KOMi3iiHICTh MIPAaBOBUX HOPM, 1[0 BCTAHOB-
JIFOIOTh IOPUANYHUHN (AKT, 3 HACTAHHSIM SKOIO B Cy0’€KTa
BUHHUKAE TPaBO HaJlaHHs iHPOPMOBAHOT 3ro/IM HAa MEANYHE
BTpYy4aHHs 200 BiZIMOBH BiJl TAKOTO; HEMOXKJIUBICTh 3aKOHHO-
TO OTPUMaHHSI OTIEPATUBHOI iHPOPMAITiT PO CTaH 370POB’sI
JIATUHM 11 IPEICTaBHUKAMM.

3. [IponoHy€emo NUIIXM pO3B’SI3aHHS MTOPYLIEHUX PoOIeM
yepe3 3MiHH BiJIIOBIIHUX HOPMAaTUBHO-TIPABOBUX aKTiB: Ha-
JIaTH TIPaBo Ha iHPOPMOBAHY 3roly Ha MEJUYHE BTPYUaHHS
IO/I0 JIITeH, sIKi (PaKTHUHO € CUPOTaMH 200 TI030aBIEHIMH
0aTHKIBCHKOTO MIKIYBaHHA, ae IOPUINIHO HE OTPUMAIH
BIZIITOBITHUI CTATyC, OpraHaM OIIKH Ta MIKITyBaHHS, Y BU-
HaJKy Cropy OaTbKiB II0J0 HaJaHHs 1H()OPMOBAHOI 3roau
Ha MCIMYHE BTPYyYaHHs a00 BiMOBH BiJ TaKkOro, MATAHHS
BUPILITYETHCS METUIHOIO PAJIOI0 3aKJIaTy OXOPOHH 37I0POB’SI;
3aKpIMUTH TPaBo (Hi3MIHOI 0COOM 3 TIOBHOIO MHUBUIFHOIO
TE3MATHICTIO OTPUMYBATH MOBHY 1H(QOPMAIIIO PO CTaH
3710pOB’sl, HA/IaBaTH 3rOy HAa MEJUYHE BTPYYaHHS Ta Bij-
MOBJISITHCH BiJ] TAKOTO IIOZO CBOET JUTHHH; 3aKOHOJABYO
BCTAHOBHTH MOXKJTHBICTb OTPUMYBATH iH()OPMALIi0 TIPO CTaH
3II0pPOB’s, HaJaBaTH iHQOPMOBAHY 3TOAY Ta BiIMOBISATHCH
BiZl MCIMTYHOTO BTPYYaHHS 3aCO0AMHU BiI€03B SI3KY 3 BiIO-
BIZTHOFO (DiKCAIII€FO TAKHUX ITOJIH.

KoHdpnikT iHTepeciB: BigcyTHIN.
Conflicts of interest: author has no conflict of interest to declare.

BigomocrTi npo aBTopa:

AniweHko M. A., kaHa. 1opua. HayK, AOLEHT kad. ynpaBmiHHS | eKOHOMIKM
chapmaLiii, MegnyHoro Ta hapmaLeBTUYHOrO Npaea, 3anopisbkuii
LiepXaBHUII MeUYHWIA YHIBepcuTeT, YkpaiHa.

CBepeHus 06 aBTope:

AnnwieHko M. A., kaHa. ropua. HayK, JOLEHT kad. ynpasneHus 1
3KOHOMWKM chapMaLu, MeANLIMHCKOTO 1 chapMaLieBTUYECKOro NpaBa,
3anopoxcKkuin rocyaapCTBEHHbI MEAULMHCKWI YHUBEPCUTET, YkpanHa.

Information about author:

Anishchenko M. A., PhD, Associated Professor of the Department of
Management and Pharmacy Economics, Medical and Pharmaceutical
Law, Zaporizhzhia State Medical University, Ukraine.

Cnucok nitepatypu

[1] Nawkyn 3. B., CiziHuyosa tO. 0., Pepwan A. tO. IHdpopmosaHa 3roga:
NOHSATTS, MEeTa Ta 3HaYeHHs y MpoLieci peaniaalii npas Ta 060B'A3kiB
MeaMYHUX NpaLiBHUKIB i NauieHTiB : HaB. noci6. 3anopixoks, 2013.
192 c.

ISSN 2306-8094

AKTyanbHi TUTaHHS (hapMaLeBTUYHOI | MEANYHOI Hayku Ta npakTuku. — 2019. — T. 12, Ne3(31)

383



M. A. AHiweHko

[2]

3]

[4]

(5]

6]

(7]

(8]

9]

[10]

(M
[12]

[13]

(4]

[BopHiveHko A. C. 3roga naLieHTa Ha MegnyHe BTpyYaHHs: npobnemu
NpaBoBOI pernameHTaLlii Ta Wnaxu iX BUpiLLeHHs. Haykosul 8iCHUK
XepcoHebkoz2o depxasHoeo yHigepcumemy. Cepis KOpuduyHi Hayku.
2014. Bun. 6-2. T. 3. C. 15-19.

Mapkos 0. ., XKexep A. O. IHdopmoBaHa 3rofa B KMiHiYHii npak-
Tnui. MeduyuHa HesidknadHux cmanig. 2019. Ne 2(97). C. 143-149.
doi: 10.22141/2224-0586.2.97.2019.161656

Aniwerko M. A. MpuHUuN aBTOHOMIT NavieHTa: npo6nemMu NpaBoBOi
pernameHTauii B YkpaiHi. AkmyarbHi numanHs hapmauesmuyHoi i
meduyHoi Hayku ma npakmuku. 2018. T. 11. Ne 2(27). C. 225-229.
doi: 10.14739/2409-2932.2018.2.134008

Limeinbrnin kopekc Ykpainu : Kogeke Ykpaitv Big 16.01.2003 p. Ne 435-
IV. URL: https://zakon.rada.gov.ua/laws/main/435-15

OcHoBM 3akoHoAaBCTBa YkpaiHW Npo OXOpPOHY 340poB’s : 3akoH
Ykpainu Big 19.11.1992 p. Ne 2801-XII. URL: https://zakon.rada.gov.
ua/laws/show/2801-12

Mpo 3aTBepmKEHHs hopm NEPBUHHOI 0OMiKOBOI AOKyMEHTaLii Ta
[HCTPYKLUIN LLOAO iX 3aMOBHEHHS, L0 BUKOPUCTOBYIOTLCA Y 3aknaaax
OXOPOHW 30POB’S HE3aNEXHO BiA (hOPMM BNACHOCTI Ta MiANopsAKy-
BaHHs : Haka3 MOS3 Ykpainu Big 14.02.2012 p. Ne 110. URL: https://
zakon.rada.gov.ua/laws/show/z0661-12

[nTaHHA [iSNbHOCTI OpraHiB OMikW Ta MiknyBaHHS, NoB’'A3aHoI i3
3axMCTOM npaB AnTUHK : MNMocTtaHoBa KabiHeTy MiHicTpiB YkpaiHu Big
24.09.2008 p. Ne 866. URL: https://zakon.rada.gov.ua/laws/show/866-
2008-%D0%BF

[Mpo oxopoHy anTuHcTBa : 3akoH Ykpaiu i 26.04.2001 p. Ne 2402-
IIl. URL: https://zakon.rada.gov.ua/laws/show/2402-14

KoHBeHLUis1, Lo ckacoBye BUMOrY neranisavii iHO3eMHUX OQiLliiHNX
LokymeHTiB : [aasbka koHBeHLis i 05.10.1961 p. URL: https://zakon.
rada.gov.ua/laws/show/995_082

HogokpeLueHosa J1. MNMpegcraBHuuTBO iHTEpeciB antuHu. URL: http://
www.bershad.ua/news/oficial/femida/39286.html

CimenHunit kogekc Ykpainu : Kogekc Ykpainu Big 10.01.2002 p. Ne
2947-11l. URL: https://zakon.rada.gov.ua/laws/show/2947-14
CeHtota |. A. Opugnyna npesymnuis 3rogu apyroro 3 6aTbkiB Ha
HafaHHS MedMYHOI JOMNOMOru iXHii AuTuHi. [pobrnemu 3axucmy
cy6’ekmig rpasosiOHOCUH y cehepi 0XOpOHU 300p08’s 8 KOHMeKcmi
MeduyHoi peghopmu : 36ipHUK MaTepianis HayKoBO-NPaKTUYHOTO Kpyr-
noro crony, M. 3anopixxs, 25 TpasHa 2018 p. 3a 3ar. pea. KonecHu-
ka t0. M., 34MY, 2018. C. 37-41.

[po opraHizauito KniHiko-eKCNepTHOI OLHKM SKOCTi HagaHHA Meauny-
HOI gonomory Ta MeguyHoro obcnyroByBaHHs : Hakas MO3 Ykpainu
Big 05.02.2016 p. Ne 69. URL: https https://zakon.rada.gov.ua/laws/
show/z0285-16

References

(1]

(2]

(3]

Lashkul, Z. V., Sizintsova, Yu. Yu., & Fershal, Ya. Yu. (2013). Informo-
vana zghoda: poniattia, meta ta znachennia u protsesi realizatsii prav
ta oboviazkiv medychnykh pratsivnykiv i patsiientiv [Informed consent:
concepts, purpose, and meanings in process of implementing rights
and responsibilities of healthcare workers and patients]. Navchalnyi
posibnyk. Zaporizhzhia. [in Ukrainian].

Dvornichenko, A. S. (2014). Zghoda patsiienta na medychne vtruchan-
nia: problemy pravovoi rehlamentatsii ta shliakhy yikh vyrishennia
[Patient's consent to medical intervention: problems of legal regu-
lation and solutions]. Naukovyi visnyk Khersonskoho derzhavnoho
universytetu. Seriia Yurydychni nauky, 3(6-2), 15-19. [in Ukrainian].
Markov, Yu. I, Zhezher, A. O. (2019). Informovana zghoda v klinichnii
praktytsi [Informed consent in clinical practice]. Emergency Medi-

4]

5]

(6]

[7]

(8]

(9]

[10]

(1

[12]

[13]

[14]

cine, 2(97), 143-149. doi: 10.22141/2224-0586.2.97.2019.161656
[in Ukrainian].

Anishchenko, M. A. (2018). Pryntsyp avtonomii patsiienta: problemy
pravovoi rehlamentatsii v Ukraini [Principle of patient's autonomy:
problems of legal regulation in Ukraine]. Current issues in phar-
macy and medicine: science and practice, 11, 2(27). 225-229.
doi: 10.14739/2409-2932.2018.2.134008 [in Ukrainian].

(2003). Tsyvilnyi kodeks Ukrainy vid 16.01.2003 roku Ne435-/V.
[Civil Code of Ukraine from January 16, 2003 Ne435-1V]. Retrieved
from https://zakon.rada.gov.ua/laws/main/435-15 [in Ukrainian].
(1992). Osnovy zakonodavstva Ukrainy pro okhoronu zdorovia:
Zakon Ukrainy vid 19.11.1992 roku Ne2801-XIl. [Fundamentals of
Ukrainian healthcare legislation: Law of Ukraine from November 19,
1992 Ne2801-XIl]. Retrieved from https://zakon.rada.gov.ua/laws/
show/2801-12 [in Ukrainian].

(2012). Pro zatverdzhennia form pervynnoi oblikovoi dokumentatsii
ta Instruktsii shchodo yikh zapovnennia, shcho vykorystovuiutsia
u zakladakh okhorony zdorovia nezalezhno vid formy vlasnosti ta
pidporiadkuvannia: nakaz MOZ Ukrainy vid 14.02.2012 roku Ne110.
[On approving forms primary accounting records and instructions for
their completion, which are used in healthcare institutions regardless
of ownership and subordination: order of the Ministry of Health of
Ukraine from February 14, 2012 Ne110]. Retrieved from https://zakon.
rada.gov.ua/laws/show/z0661-12 [in Ukrainian].

(2008). Pytannia diialnosti orhaniv opiky ta pikluvannia, poviazanoi
iz zakhystom prav dytyny: Postanova Kabinetu Ministriv Ukrainy vid
24.09.2008 roku Ne866. [Issues of activity of guardianship and custody
agencies with regard to protecting rights of children: Resolution of the
Cabinet of Ministers of Ukraine from September 24, 2008 Ne866].
Retrieved from https://zakon.rada.gov.ua/laws/show/866-2008-
%D0%BF [in Ukrainian).

(2001). Pro okhoronu dytynstva: Zakon Ukrainy vid 26.04.2001 roku
Ne2402-1ll. [On protection of childhood: Law of Ukraine from April
26, 2001 No2402-111]. Retrieved from https://zakon.rada.gov.ua/laws/
show/2402-14 [in Ukrainian].

(1961). Konventsiia, shcho skasovuie vymohu lehalizatsii inozemnykh
ofitsiinykh dokumentiv: Haazka konventsiia vid 05.10.1961 roku. [Con-
vention abolishing requirement of legalizing foreign official documents:
The Hague convention from October 05, 1961]. Retrieved from https:/
zakon.rada.gov.ua/laws/show/995_082 [in Ukrainian].
Novokreshchenova, L. Predstavnytstvo interesiv dytyny [Representing
interests of children]. Retrieved from http://www.bershad.ua/news/
oficial/femida/39286.html [in Ukrainian].

(2002). Simeinyi kodeks Ukrainy vid 10.02.2002 roku Ne2947-Ill. [The
family code of Ukraine from February 10, 2002 Ne2947-11l]. Retrieved
from https://zakon.rada.gov.ua/laws/show/2947-14 [in Ukrainian].
Seniuta, |. Ya. (2018). Yurydychna prezumptsiia zhody druhoho
z batkiv na nadannia medychnoi dopomohy yikhnii dytyni. [Legal
presumption of consent of the second parent to provide medical
assistance to their child]. Problemy zakhystu subiektiv pravovidnosyn
u sferi okhorony zdorovia v konteksti medychnoi reformy. Abstracts
of Papers of the scientific and practical round table, Yu.M. Kolesnyka
(Ed.), (pp. 37-41). Zaporizhzhia: ZSMU. [in Ukrainian].

(20186). Pro orhanizatsiiu kliniko-ekspertnoi otsinky yakosti nadannia
medychnoi dopomohy ta medychnoho obsluhovuvannia: nakaz MOZ
Ukrainy vid 05.02.2016 roku Ne69. [On organization of clinical and ex-
pert assessment of quality of care and healthcare delivery: order of the
Ministry of Health of Ukraine from February 05, 2016 Ne69]. Retrieved
from https://zakon.rada.gov.ua/laws/show/z0285-16 [in Ukrainian].

384

AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeAVNYHOI Haykm Ta npakTvku. — 2019. — T. 12, Ne3(31)

ISSN 2306-8094



3 roeineem!

Bitaemo 3 80-pivusam

npocecopa kacpeapu opraHiyHoI

| GioopraHivyHoOI Ximil

MpunmeHka Bopuca OnekcaHgpoBUYa,

XKUTTEBUN LINAX AKOrO NOB’A3aHUN 3i CTAHOBNEHHAM
i po30ynoBoto 3anopi3bkoro AepxaBHOro MeaUYHOro
YHiBEpCUTETY SIK HAyKOBOro, neAaroriyHoro saknaay
HaLLoro Kparo.

Haponuscs bopuc Onekcanaposud 9 Bepechs 1939 poky B M. CunenbaukoBe. Y 1963 p. 3akinuuB 3amnopi3pkuii papmarie-
BTHUHHI1 iHCTUTYT. TpyIOBY JisUIbHICTH PO3MOYAB i3 OCA/IM 3aBidyBaua anTeKyu B 3amopiioki. Foro UTTeBHil MUIIX TiCHO
TIOB’sI3aHKH 13 3aM0Pi3bKUM JIEpyKaBHUM MEIMYHNAM 1HCTUTYTOM (YHiBepcuTeToM): 1965 p. — acucrenT kadenpu opraniqHoi
ximii, 1974 p. — crapmmii BUKIama4, 3roJjoM — JOIEHT, a 3 1975 p. — 3aBimyBau kadenpu opranignoi ximii. Y 1971 p. bopuc
OJieKCaHAPOBUY 3aXHCTHB JAUCEPTALIII0 HA 37[00yTTS HAYKOBOTO CTYICHs KaHIuaTa XiIMIYHHUX HayK 3a TeMOr: « CHHTE3U
Ta MEePETBOPEHHS y Ps/Ii MOXiTHUX 2-aMiHOIMiga30my» 3a (axom 02.00.03, a B 1983 p. — aucepraiiito Ha 3100yTTs BUCHOTO
CTyTICHS JIOKTOpa (hapMaIleBTHUHHX HAYK 32 TEMOIO: « AHEJIbOBAaHI IM11a30J1bHI CHCTEMH, IX peaKiliiiHa 3MaTHICTh 1 Gioori-
Ha aKkTHBHICTBY» 3a Gaxom 15.00.02. YV 1985 p. b. O. Ilpuiimenky Hazmano 3BaHHs rnpodecopa Ha kadeapi opraHiqHoi Ximii.
Maiixe 40 pokiB, 00iliMaroun mocajau 3aBigyBada i mpodecopa kadeapu opranivuHoi i 6ioopraHiuHOI Ximii, BIH HIEAPO Bijae
JKMTTEBHH JTOCBIJ 1 TpodeciiiHi 3HaHHS CIpaBi MiJrOTOBKM BHCOKOKBaJIipikoBaHUX (axiBIIB ISl HAYKOBOI, MPAKTUYHOT
(apmarlii Ta METUIIHY.

OCHOBHI HayKOBi pOOOTH IPHUCBSTYEH] CTBOPEHHIO O10JIOTTYHO aKTHBHHX CHOJIYK Y Psi/ii iMi/1a30.Ty Ta HOr0 KOHJICHCOBaHMX
cucteM. b. O. TIpuiiMeHko po3poOKB METO/IM CHHTE3Y Psi/ly LIMKITIYHUX IMiIa30JIbHUX CHCTEM, BUBYMB iXHI (Pi3MKO-XIMIUH1
BJIACTUBOCTI, JIOCJIIINB HU3KY 3aJIE)KHOCTEH 010J10TYHOT aKTUBHOCTI Bijl CTPYKTYPH CHHTE30BaHUX CIOJYK.

bopuc Onekcanaposuy [IpuitmeHko OpaB Ge3nocepe/iHIo y4acTh Y CTBOPEHHI JJBOX JIIKAPChKUX IPENapariB, € aBTOPOM
moHa 520 apykoBaHUX poOiT, 30kpemMa 150 aBTOPCHKHX CBIIOITB 1 MATCHTIB HA METO/IM OTPUMAHHS, BUBUCHHS 010JIOTIUHOT
AKTHUBHOCTI BIEpIIIe CHHTE30BaHUX cnouyk. [liaroryBas 3 nokTopiB i 16 KaHIUIATIB HAYK.

b. O. IlpuiiMenko OyB 4JIEHOM Creliani30BaHOi BYCHOT paau YKpaiHCHKOTO JIEPkKABHOTO XiMIKO-TEXHOJIOTTYHOTO
yaiBepcurety (/1 08.078.03) i3 3axucTy KaHIUAATCHKUX 1 TOKTOPCHKUX AucepTallii 3a cremiansHoctsamu: 02.00.03 —
opraniuHa ximisi, 02.00.06 — XiMisi BECOKOMOJIEKYJIIPHUX CIOJYK (XiMiuHI criomykn); 05.17.06 — TeXHOOTis OJIIMEPHUX
Ta KOMIO3UIIHHNX MaTepiaiB (TEXHIYHI HAyKH); YICHOM CIIelialli30BaHOl PaJiv 3 3aXUCTY KaHUAATCHKUX 1 JJOKTOPCHKUX
JHCcepTallii mpu 3anopizbKoMy JIep>KaBHOMY MEIMYHOMY YHIBEPCHUTETI.

bopuc OsexcanapoBny — akTUBHHUIN MPOMAJICHKHH JTisT4, yIEHHI, [e1aror, OpraHizarop, 3BUTSDKHA MPALls SIKOro HEOTHOPa30BO
BIIIAHOBYBAJIACh YHIBEPCUTETOM 1 ieprkaBoro. Haropomxennii 3Hakamu «BigMinauk oxoporu 3710poB’st CPCPy», « BunaxiaHuk
CPCPy, «3a BigMiHHI ycnixu y rpatii B raxysi Buioi ocsit CPCPy», rpamoramu MiHicTepcTBa 0XOpOHH 3/10pOB’sl YKpaiHu.
V 1996 p. o6panuii fiticanm unenoM Heto-HMopkcbkoi akajnemii Hayk.

Pexkropar 3aropi3pkoro epyaBHOro MEJUYHOTO YHIBEPCUTETY, HAyKOBO-TIE/IarOT4Ha IPOMaJICbKICTh, KOJIEKTHB 1 CTYJICHTH,
Jpy3i Ta Y4HI IIMPO BITAIOTh YYEHOTrO, TAJAHOBUTOIO TIearora, 3HaHOTO OpraHizaropa, rnarpiora gapmaiiii, MOpsSAHOTO
CiM’STHHUHA, YKUTTS SIKOTO € ICKPaBUM ITPUKIIAZIOM BiIAHOTO CITY>KiHHS IHTEpecaM OCBITH, HAYKH, 3[I0POB’ sl JIFOJICH, iHTepecam
JIepIKaBH.

baxxaemo Bawm, ranoBHuii boprice OnexcanapoBHYy, MIITHOTO 3[0POB 51, TROPYOI HACHATH, ISIKYEMO 33 OaraTopivuHy Mparlto
Ta BaroMHi BHECOK Yy PO3BHUTOK (hapMarlii Ta MEIUIMHU HaIIol kpainu. Hexait koskeH JieHb BaIioro suUTTs HAIIOBHIOETHCS
LIACTSIM, JIFOOOB 10, a TIpalls Ha 0J1aro JIFoAeiH MPUHOCUTD TIJIbKH PAIIiCTh 1 3aI0BOJICHHS.

Pexmopam 3anopizeKozo 0epicasnozo meouuHo20 yHieepcumenty,
Ooekanam, npoghcninkosa opzanizayis,
Konekmue Kagheopu opzaniunoi i 6ioopzaniunoi ximii
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3 roeineem!

1 BepecHs 2019 poky BMnoBHUOCA

80 pokiB 3 AHA HapOAXKeHHS

AoueHTa kaceapm chapmakorHosii, hapmakonorii
Ta 60TaHiku

KopHieBcbkoro KOpis IBaHoBMYa

3a 80 pokiB ocobrcToro 3pocrants FOpiii [BaHOBHY OTPHUMAB BEJIMKHIA TOCBI
He TUIbKH y cepl HayKH, alie if 1110710 BUXOBAHHSI MOJIOJOTO TIOKOTiHHSI.

3a 50 pokiB cyMIIIHHOI ITpalli B 3aropi3bkoMy JIep)KaBHOMY MEIUYHOMY YHi-
BepcuteTi By 3100y/1 aBTOPUTET KOMIIETEHTHOIO Ta JIOCBIIYEHOro (haxiBisi,
MY/IpOro BUXoBareJist. Baiiri 3HaHHs Ta IOCBII — Jly)Ke Ba)KIIHBI JUIs TiATOTOBKU
MaiOyTHIX (axiBIIiB.

VYBech Baiil ®UTTEBHH HIISX — MIPUKIIAJ CYMIIIHHOTO Ta podeciiHOro cTaBs-
JICHHSI JIO CITY’)KOOBHX 1 POMaJICHKHUX 000B’SI3KIB.

Bucoxkwuii mpodecioHastism, nopsiiHiCTh, OaykaHHs TBOPUTH J00PO 3aBXK/IH CYIIPOBOIKYIOTH Bac y :uUTTI.

Baitie HTTs € IPUKIIAI0M CYMITIHHOTO CITy>KiHHSI BiTuu3Hi, BIJIAHOCTI HABYAILHOMY 3aKJIa/ly, BIIIOBIIAJIbHOCTI, HATIO-
JICTJIMBOCTI.

CxuitazoBumu Barioro aBTopureTy Ta yCmixy € Hpale3IarHiCTh, OCBIUEHICTh, KOMIIETEHTHICTh. KoykeH, XTo x04 pa3 MaB
HaroJy MparfoBaTy 41 CIIKyBaTucs 3 Bamu, oriiHuIHN 100pOTY, ClIpaBeAIMBICTh Ta MPICTh Barol mymi.

PesynbraTi papMakorHOCTUYHUX AOCIIDKEHb y3arajibHeHI B IpyKOBaHUX poOoTax: «Banepuana — KopeHb Ku3HI», «Ba-
JIpUAHOTEPAIMs HEPBHO-TICUXWYECKUX Ooe3Hei», «Ilitromnta Xoptuipsi», «3eneHa antekay, «Jliku Xopruiii», «Ditoreparist
B ypouorii», «Ditorepariist B aKylepcTBi Ta riHeKkosorii»; «Ditoreparrisi B pakTUili CiMeHHOTO Jikapsi»; «Ditorepariist B
OHKOJIOT11»; «DiToKocMeTosorishy; «DiToTepartis B kapaionoriiy; «Ditorepartist iHCOMHI»; «BiTaMiHN B pOCIMHHOMY CBITI»;
y MoHorpadii «Banepiana nikapcbkay.

YV Bau roBisieiiHu#T PiK, KOJIU OLIHIOETHCS 3po0iieHe, OaKaeMo 30pOB’sl, IPUXUIIBHOCTI JI0JIi, PO3yMIHHSI, T ATPUMKH BiJl
KOJIET, JIpy3iB, Xxail Bac 3aB/1u 3irpiBaroTh JHOOJISIUI CepLIs PiHUX.

Hexait nrozichka 1iana Oyjie myporo MOJISKO0 3a JIFOISHICTh, J0OPOTY Ta BifyaHy npaiito, a [ocnons nojapye Bam Bipy,
CHJIy Ta JIOBT1 POKH YKUTTSL.

L1Jo6 cnoxitl i mup namyeanu 6 poouH,

LJob wacmsi 6cmixanocst npu KOXcHitl 200umi!
Hexaii omunaromwv Bac 6oni it mpusoeu,

Xaii cmenumswcs dosea scummesa dopoea,
Xaii necko npayroemucsi, 2apHo JCUBEMbCsi,
Bce emiemvcs, mnooicumucs i yoacmuocs!

300p0os s miynoeo, wacms 6e3 Kpaio,

Vevoeo naiikpawoeo mu Bam 6axcaem!

Xaii padicmv npunocumv Bam kodicha 200una,
Bio copsi xoponums morumea cesima,
Llacnusoro 6yoe srcummesa cmedicuna

Jlna Bac i poounu na dosei iima.

Yyiina 1oouna, no-oamvKieCoKu J1005HA...
Tocmiwika wupa 3aedicou Baw auvuna...
3uatime, wo mu ac 06U [ IHOOUMO

1 00 cmonimms 300po8 s sam 3uuumo!

Konexmue xkagheopu papmaroznosii, papmaronozii ma 6omanicu
3anopizvkozo 0epirrcagnozo meouuHozo ynigepcumemy.
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