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Heterocyclizations based on N-(R-hydrazine-1-carbonothioyl)
cycloalkancarboxamides: functionalized azoles
and their antimicrobial activity

0. V. Kholodniak@®*AP_Yu. V. Shubina®@A¢, S. |. Kovalenko®F&F

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

Synthesis and structural modification of azoles remains an important area of medical chemistry and allows to obtain new compounds with a wide
range of biological activity. Among the significant number of azoles, 1,3,4-thiadiazoles and 1,2,4-triazoles attract special attention, among which
are known drugs, larvicides, insecticides, growth regulators, etc. Even though heterocyclizations of functionally substituted hydrazines for their
synthesis are well studied, N-(R-hydrazine-1-carbonothioyl)cycloalkanecarboxamides, and nowadays, remain reagents with undiscovered potential.
Moreover, the introduction of lipophilic “pharmacophore” fragments (cycloalkanes) in the structure of 1,3,4-thiadiazoles and 1,2,4-triazoles is a
promising direction for their modification. That should provide additional intermolecular interactions with enzymes and may lead to enhancement
or alteration of the biological activity vector. Thus, the synthesis of new derivatives of this class of compounds and the study of their antibacterial
properties remains an urgent problem of medical and organic chemistry.

Aim. To investigate the heterocyclization of N-(R-hydrazine-1-carbonothioyl)cycloalkanecarboxa-mides, to establish the structure and antibacterial
activity of the synthesized compounds.

Materials and methods. Methods of organic synthesis, physical and physical-chemical methods of analysis of organic compounds (NMR
H-spectroscopy, chromato-mass spectrometry, elemental analysis). The antimicrobial activity of the synthesized compounds was studied according
to the generally accepted method for standard strains of microorganisms and fungi.

Results. The peculiarities of heterocyclization of N-(R-hydrazine-1-carbonothioyl)cycloalkanecarboxamides have been studied and
the factors influencing this reaction have been elucidated. It was shown that these compounds under the conditions of the heterocyclization
reaction in concentrated mineral acids form 5-R-2-amino-1,3,4-thiadiazoles. The intermediate undergoes additional hydrolysis by cleavage of
the cycloalkanecarboxyl fragment. Alternative methods for the synthesis of 5-R-2-amino-1,3,4-thiadiazoles were proposed. For the first time,
the original 4-cycloalkanecarbonyl-3-(amino-,phenyloxo-(thio)methyl-1,5-dihydro-4H-1,2 4-triazole-5-thiones were synthesized by prolonged heating
of the corresponding disubstituted thiosemicarbazides. It was not possible to extend this reaction to other diacylthiosemicarbazides, the latter
undergo heterocyclization in the presence of sodium hydroxide with the formation of the known 5-R-2,4-dihydro-3H-1,2,4-triazole-3-thiones. 'H
NMR spectra were studied, analyzed, and regularities of splitting of characteristic protons in functionalized azoles were established. Conducted
microbiological screening was showed that 5-R-2-amino-1,3,4-thiadiazoles, 4-cycloalkanecarbonyl-3-(amino-,phenyloxo-(thio)methyl-1,5-dihydro-
4H-1,2 4-triazole-5-thiones and 5-R-2,4-dihydro-3H-1,2,4-triazole-3-thione were less effective antibacterial and antifungal agents (MIC 100-200
pg/ml) compared with N-(R-hydrazine-1-carbonothioyl)cycloalkanecarboxamides (MIC 3.125-200 pg/ml).

Conclusions. It was found that N-(R-hydrazine-1-carbonotioyl)cycloalkane-carboxamides, depending on the conditions of heterocyclization form
5-R-2-amino-1,3,4-thiadiazoles, 3-(phenyloxo-(thio)methyl-1,5-dihydro-4H-1,2,4-triazole-5-thiones or 5-R-2,4-dihydro-3H-1,2,4-triazole-3-thiones.
It was established that synthesized azoles were shown less effective antimicrobial and antifungal activity in comparison with N-(R-hydrazine-1-
carbonothioyl)cycloalkanecarboxamides.

Key words: N-(acylhydrazine-1-carbonothioyl)cycloalkanecarboxamides, heterocyclization, 1,3,4-thiadiazoles, 1,2,4-triazoles, antimicrobial activity.
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leTepouuknisauis Ha ocHoBi N-(R-rigpa3uH-1-kap6oHoTioin)umknoankaHkapbokcamigis:
¢yHKUioHani30BaHi a3onu Ta ixHA NPOTMMiKPOOHa aKTMBHICTb

O. B. Xonoghsik, 0. B. Ly6iHa, C. |. KoBaneHko

CuHTe3 i CTPYKTypHa MoaudikaLlis a3oniB 3anuILaeTbCA akTyanbHAM HanpsIMOM MEAWYHOI XiMii Ta ae MOXMUBICTb OTPUMATH HOBI CMOMYKK 3
LUIMPOKKM criekTpoM GionoriyHoi akTuBHOCTI. Cepen YMmanoi KinbkocTi a3onis 0cobnuey yBary npueeptatoTs 1,3,4-Tiagiasonu ta 1,2,4-tpiasonu,
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OpueiHarbHi QoCiOXeHHs

ceper HWX — BifoMi nikapcbki 3acobu, napsiluau, iHCEKTULMAN, piCTPerynsTopu ToLo. HeaBaxatoum Ha Te, Lo reTepoumknisaLlii (pyHKLioHanbHUX
3aMiLLEHWX ripasuHy Ans ixHboro cuHTesy fobpe pocnigxeHi, N-(R-rigpasun-1-kap6oHoTioin)umknoankaHkapbokamiay i CbOrofHi 3anmiLarTbes
peareHTamu 3 HepO3KPUTUM MoTeHuianom. ba Ginblue, BBeAeHHS MinodinbHUX «apmakodopHux» dparMeHTIB (LMKnoarnkaHn) y CTpykTypy
1,3,4-Tiapiasonis Ta 1,2,4-Tpia3onis — NepPCrekTUBHMIA HanpsiM iXHbOI MoamMdikayi, 3abe3neyyBaTMe 4OAATKOBI MKMONEKYNSIpHI B3aeMOgii 3
€H31MMaMM i, MOXIIMBO, NPU3BOANTIME O NOCUMEHHs abo 3MiHW BekTopa GionoriyHoi akTMBHOCTI. OTXXe, CUHTE3 HOBWX MOXIAHMX LIbOrO Knacy
CrONyK i BUBYEHHS iXHIX aHTUbaKTepianbHNX BNACTUBOCTEN 3aNMULLAETLCS aKTyanbHOK NpoBneMoro MeanyHoi Ta opralivyHoi XiMii.

MeTta poGoTtu — gocnigutn retepoumknisavito N-(R-rigpasuH-1-kap6oHoTioin)umknoankaHkapbokcamiis, BCTAHOBUTM CTPYKTYPY Ta aHTuUbak-
TepiarnbHy akTUBHICTb CUHTE30BAHWX CMIOMYK.

Marepianu Ta metoau. MeToAKW OpraHiuHoro CUHTE3Y, dhisuyHi Ta isnko-xiMiuHi MeToan aHanisy opraiuHux cnonyk (AMP 'H-cnekTpockonisi,
XPOMaTO-Mac-CnekTPOMETPIs, eNeMEHTHWIA aHani3). MpoTUMIKPOBHY aKTUBHICTb CUHTE30BAHWX CMOMYK AOCHIAKYBamnM 3riAHO 3 3aranbHOMPUIAHATAM
METOLOM A0 CTaHAAPTHUX LUTAMiB MiKpOOPraHiamiB i rpubkis.

Pesynisratu. [Jocnigunu ocobnueocTi retepouyknisadii N-(R-rigpaauH-1-kapboHoTioin)umknoankaHkapbokcamigis i 3'sicyBanu akTtopy, Lo
BMNMBAIOTH Ha Lit0 peakLiito. MNMokasaHo, Lo 3a3HayeHi Cromnyky 3a yMOB peakLii reTepoLykniaallii B KOHLEHTPOBaHUX MiHepanbHUX KUCnoTax yTBo-
ptotoTb 5-R-2-amiHo-1,3,4-Tiagiasonu, TO6TO NPOMIXHMI iHTEpMeaiaT 3a3Hae A0AATKOBOTO riaponiay 3 BiALEenIeHHAM LMKIoankaHkapboKCubHOro
(bparmeHTa. 3anponoHoBaHi ansTepHaTUBHI MeToAW CuHTE3Y 5-R-2-amiHo-1,3,4-Tiagiasonis. YnepLue CHTe3yBanm opuriHanbHi 4-LyknoankaHkap-
GoHin-3-(amiHo-,cheHinokco-(Tio)meTun-1,5-gurinpo-4H-1,2,4-Tpiaon-5-TioHu TpMBanMM HarpiBaHHsM BignoBigHUX An3aMilLieHX Tiocemukapbasu-
JiB. Po3wmpuTy Lo peakLito Ha iHLWi AiaumunTiocemikapbasuan He BAANOCS, OCTaHHi 3a3HaK0Th reTepoLmKIidaLi y NpucyTHOCTI HaTpiii rigpokeuay
3 YTBOPEHHSAM Bifomux 5-R-2,4-purigpo-3H-1,2,4-Tpiason-3-TioHis. JocnigxeHi Ta npoaHanizosaHi 'H AMP-cnekTpu, BCTaHOBNEHI 3aKOHOMIPHOCTI
PO3LUENIEHHS XapaKTEPUCTUYHIX MPOTOHIB y (PYHKLiOHANi30BaHWX a3onis. MikpobionoriuHuii CKpUHIHF nokasas, Lo 5-R-2-amiHo-1,3,4-Tiagiasonu,
4-umknoankaHkapboHin-3-(amiHo-,deHinokco-(tio)metun-1,5-gurigpo-4H-1,2,4-tpiason-5-tionn Ta 5-R-2,4-purigpo-3H-1,2,4-tpiason-3-TioH €
MeHLL eeKTUBHUMM aHTubakTepianbHuMK Ta npoturpubkoBumm areHtamu (MIC 100-200 mkr/mn) nopiHsiHO 3 N-(R-rigpasuH-1-kapboHoTioin)
umknoankaxkapbokcamigamu (MIC 3.125-200 mkr/mn).

BucHosku. Beranosunu, wo N-(R-rigpasui-1-kapboHoTioin)unknoankaHkapbokamign 3anexHo Bif yMOB NPOBEAEHHS reTepouuknisaLii yTeo-
ptotoTb 5-R-2-amiHo-1,3,4-Tiagiasonu, 3-(deHinokco-(Tio)metun-1,5-gurigpo-4H-1,2,4-tpiason-5-tionn abo 5-R-2,4-guriapo-3H-1,2,4-Tpiason-3-
TioHw. Mokasanu, Lo CUHTE30BaHi a3011 — MeHLL eheKTVBHI NPOTUMIKPOGHI Ta NpOTUrpubKoBi areHTH nopisHsHO 3 N-(R-rigpasuH-1-kap6oHoTioin)
LMKnoankaHkapbokcamigamu.

Kniouogi cnosa: N-(auunrigpa3suH-1-kap6oHoTioin)umknoankaH-kapbokcamigu, retepouuknidadis, 1,3,4-tiagiazonu, 1,2,4-tpiasonu, npotumik-
poBHa aKTUBHICTb.
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leTepouuknusaums Ha ocHoBe N-(R-rugpasmH-1-kap6oHoTMOMN)LUMKIOaNKaHKapOoKcaMnUaoB:
(byHKLUMOHANM3MPOBaHHbIe a30sibl U MX NPOTUBOMUKPOOHAs aKTUBHOCTb

E. B. XonogHsik, 0. B. Wy6uHa, C. N. KoBaneHko

CuHTE3 1 CTPYKTYpHas MoaudhyKaLms a30110B OCTAETCA akTyarbHbIM HANpaBnNeHMeM MEAVLIMHCKON XMMUM W MO3BONSIET NONYYUTH HOBbIE COEANHEHUS
C LIMPOKNM CMIeKTPOM B1ONoryeckoit akTBHOCTY. Cpeam 3HaUNTENbHOTO KOMNYECTBa a3o10B 0c000e BHUMaHWe Bbi3biBatoT 1,3,4-Tragnasonbl u
1,2,4-Tp1asonsl, Cpeamn KOTOpbIX N3BECTHbI NEKapPCTBEHHbIE CPEACTBA, NapBULMAbI, MIHCEKTULMABI, POCTPErynaTopsl U T. 4. HecMoTps Ha To, UTo
reTepoLMKNN3aLmMmn (yHKLMOHANbHBIX 3aMELLEHHbIX TMAPAa3NHOB A4S UX CUHTE3a XOPOLLUO uccnefosabl, N-(R-ruapasnH-1-kapboHoTronn)Lmuko-
arnkaHkapbokamuabl ¥ Tenepb OCTAIOTCS peareHTaMm ¢ HepackpbITbIM NoTeHuranom. Momumo atoro, BBeAeHe MMNodunbHbIX «hapMakoOpHbIX»
(hparmeHTOB (LMKnoankaHel) B cTpykTypy 1,3,4-Twagmasonos v 1,2,4-TpuasonoB SBASETCS NEPCNEKTUBHBIM HANpaBneHeM Ux MogudUKaLmi,
06€eCcneynT AONOMHUTENBHBIE MEXMOMNEKYNSIPHLIE B3aMMOAENCTBUS C SH3UMaMI W, BOIMOXKHO, MPUBEAET K YCUIEHUIO UMM UBMEHEHUIO BEKTOPA
Buonornyeckomn akTBHOCTW. CrieoBaTeNbHO, CUHTES HOBBIX MPOM3BOAHBIX TOTO KMacca COEAUHEHNI 1 3yYeHMe X aHTUOaKTepUanbHbIX CBOACTB
0CTaeTCs akTyanbHOM Npobnemon MeanLMHCKOM N OpraHNYeCcKon XMMUK.

Llenb pa6oTkl — uccnegosath reTepoumknunsaumio N-(R-rugpasit-1-kapboHoTHOMN)UMKoankaHkapbokcaMUIoB, YCTaHOBUTb CTPYKTYPY W
aHTMBaKTepUarnbHyo akTMBHOCTb CUHTE3MPYEMbIX COBAMHEHNIA.

MaTepuansi n MeToabl. METOAMKI 0praHnYeckoro cuHTesa, nandeckne 1 GrsnKo-XMMUYECKNe METOAbI aHan3a OPraHMYECKNX COeLMNHEHUIA
(AIMP "H-cnekTpockonusi, XpoMaTo-MacC-CrieKTPOMETPUSI, ANEMEHTHbIN aHanu3). MpoTMBOMUKPOGHYH aKTUBHOCTb CUHTE3NPOBAHHbIX COEAMHEHMIA
VCCIIEI0BANM COMMACHO OBLENPUHATOMY METOMY K CTaHAAPTHBLIM LTAMMaM MUKPOOPTaHU3MOB 1 rPUBKOB.

Pesynkrathl. ViccnegoBaHbl ocobeHHocTH reTepoumknuaanmm N-(R-rugpasut-1-kapboHoTronn)umknoankaHkapbokcaMmaoB U BbISICHEHbI
thakTopbl, BIVAIOLMNE HA AaHHYIO peakuyio. MokasaHo, YTO ykasaHHble COEANHEHWS MPW peakLmu reTepoLMKIN3aLmy B KOHLEHTPUPOBaHHbIX
MWHEpanbHbIX KucnoTax o0bpasytoT 5-R-2-ammHo-1,3,4-Tagnasonsbl, To €CTb NPOMEXYTOUHBIN MHTEPMEANAT NOABEPraeTCsa AOMONHUTENBHOMY
TMAPONW3Y C OTLLENNeHneM LuknoankaHkapbokeunbHoro dparmerTa. MpeanoxkeHbl ansTepHaTMBHbIE MeTOAbI CMHTe3a 5-R-2-amuHo-1,3,4-Tu-
aanasonos. Bnepsble CUHTE3MPOBAHBI OPUTMHANbHbIE 4-LinknoankaHkapboHun-3-(amuHo-,eHunnokco-(Tno)metun-1,5-gurngpo-4H-1,2,4-tpua-
301-5-TMOHbI NPOAOMKNTENBHBIM HarpeBaHeM COOTBETCTBYIOLLMX AU3aMELLEHHbIX TMOCEMIKapBa3naoB. PaclumpuTb faHHYI0 peakLyio Ha apyrue
Avauuntmocemukapbasnipl He yaanock, NocnesHue NoABEPratoTCs reTepoLMKInN3aLmMm B NpUCyTCTBUM TMAPOKCHAA HaTpus ¢ 06pasoBaHem
U3BECTHbIX 5-R-2,4-aurnapo-3H-1,2,4-Tpuasor-3-TmoHoB. ViccrenoBaHbl v npoaHanuauposaHbl 'H AMP-cnekTpbl, ycTaHOBMEHbI 3aKOHOMEPHOCTU
pacLUenneHns XxapakTeprucTNYeCKMX NPOTOHOB Y (OYHKLIMOHANM3NPOBaHHBIX a30110B. [MpoBeAEHHBIN MUKPOBMONOTMYECKMI CKPVHWHT NoKasan, YTo
5-R-2-amuHo-1,3,4-Tnagmasonsl, 4-LuknoankaHkapboHWUn-3-(amMmnHo-,peHunokco-(Tno)metun-1,5-auruapo-4H-1,2,4-tpua3on-5-Tnoxbl n 5-R-2,4-an-
rnapo-3H-1,2,4-Tprnason-3-TUoH SBNSOTCS MeHee 3 eKTUBHLIMM aHTbakTepuanbHbIMK 1 NpoTueorprubkosbiMy areHTamu (MIC 100-200 mkr/mi)
no cpasHeHuto ¢ N-(R-rnapasun-1-kapboHoTromn)umuknoankarkapbokcamugamu (MIC 3.125-200 mkr/mn).

BriBogkl. YcranoeneHo, 4to N-(R-rnapasut-1-kapboHoTronn)umknoankaHkapbokcamuapl, B 3aBUCUMOCTM OT YCMOBUIA NPOBEAEHNS reTepo-
umMknu3aumm, obpasyiot 5-R-2-amunHo-1,3,4-Tnaguasonsl, 3-(cheHunokco-(tno)metun-1,5-aurnapo-4H-1,2,4-tpuason-5-tmonsl unn 5-R-2,4-nu-
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rngpo-3H-1,2,4-Tpuason-3-T1oHsl. [okasaHo, YTo CMHTE3NPOBaHHbIE a30mbl — MeHee PEKTUBHbIE NPOTUBOMUKPOOHBIE 1 NPOTUBOTPUBKOBbIE
areHTbl No cpasHeHuto ¢ N-(R-ruapasut-1-kapboHoTron)umknoankaHkapbokcammaamu.

KnioueBsle crosa: N-(auunruzapasut-1-kapboHoTuomn)umknoankaHkapbokcamuzsl, retepoumknusauus, 1,3,4-tuagnasonsi, 1,2,4-tpuasonsl,

I'IpOTVIBOMVIKpOGHaFI aKTUBHOCTb.

AxTyanbHble BOnpochl hapmMaLeBTMYECKON N MeAULMHCKOW Hayku n npakTuku. 2022. T. 15, Ne 1(38). C. 5-12

Azoles and their substitutes are one of the most important and
well-known classes of heterocyclic compounds, which are
widely represented in various natural objects and medicines
[1-15]. Methods for the synthesis of azoles and their substi-
tutes are diverse, but usually, the basis of their synthesis is
the cyclization of functionally substituted hydrazine (mono-
and diacylhydrazines, thiosemicarbazides, thiocarbazides,
dithiocarbazates, thioacylhydrazines, dithioureas, etc.) or
their interaction with cyclization reagents (phenacyl halides,
chloroacetates, acid chlorides, isocyanates, isothiocyanates,
dialkyl but-2-endiolates, chloroacetonitriles, bases, etc.)
[1-14].

Diverse and high biologically active azoles have given them
the status of “privileged” and pharmacologically attractive
compounds. These heterocycles are characterized by anti-in-
flammatory, analgesic, antiepileptic, diuretic, antimicrobial,
antiviral, antitumor, antituberculous, and many other types
of activity [5—15]. However, at this stage, the synthesis and
modification of azoles remains an important area of medical
chemistry and allows to obtain of new compounds with a
wide range of pharmacological activity. Moreover, the orig-
inal N-(R-hydrazine-1-carbonothioyl)cycloalkanecarbo-
xamides still remain reagents with undiscovered potential
for the synthesis of functionalized azoles with lipophilic
“pharmacophore” fragments (cycloalkanes), and their intro-
duction will undoubtedly provide additional interactions with
enzymes and may increase or alter the vector of biological
activity.

Aim

Therefore, the aim of this work is to study the heterocycliza-
tion reactions of N-(R-hydrazine-1-carbonothioyl)cycloal-
kanecarboxamides and to establish the structure and study
the antimicrobial activity of the synthesized compounds.

Materials and methods

The melting point of the compounds was determined by
the capillary method on the device “Mettler Toledo MR 50”.
Determination of the elemental composition of the com-
pounds was performed on an elemental analyzer “ELE-
MENTAR Vario EL cube”. The components on the thermal
conductivity detector (TCD) were quantified. The error rate
was £0.3 %. IR spectra were recorded on a Bruker Alpha
spectrophotometer in the range of 7500—400 c¢cm', using
an ATR prefix (direct injection). 'H and *C NMR spectra
was on a nuclear magnetic resonance spectrophotometer
“Mercury 5007, solvent DMSO-d., internal standard — TMS.
Chromato-mass spectra were obtained on a high-performance
liquid chromatography “Agilent 1100 Series”, equipped with

diode-matrix and mass-selective detector “Agilent LC/MSD
SL”. Tonization method — chemical ionization at atmospheric
pressure (APCI). Ionization mode — simultaneous scanning
of positive and negative ions in the mass range of 80—
1000 m/z.

Synthetic studies were conducted according to general
approaches to the search for potential biologically active
substances, using reagents from Merck (Darmstadt, Germa-
ny), Sigma-Aldrich (Missouri, USA) and Enamine (Kyiv,
Ukraine). Substituted N-(acylhydrazine-1-carbonotioyl)
cycloalkanecarbocamides (1.1-1.14) for the synthetic part of
the work were obtained by known methods with constants
that correspond to the literature [16—18].

Methods for the synthesis of 5-substituted 1,3,4-thiadiazole-
2-amines (2.1-2.6)

Method A. To the 0.01 mol of N-(acylhydrazine-1-car-
bonothioyl)cycloalkanecarboxamides (1.1-1.7) 5 ml of conc.
sulfuric or phosphoric acids were added and kept at a tem-
perature of 80 °C for 8 hours. Then the mixture was cooled,
poured into water, neutralized by potassium acetate. The
formed precipitates were filtered off. Crystallized from DMF.

Method B. 0.01 Mol of the corresponding cycloalkanecar-
boxylic acid (3.1-3.6) and 0.91 g (0.01 mol) of thiosemicarba-
zide were placed in a flat-bottomed flask, then 5 ml of conc.
sulfuric or phosphate acids were added, mixed, and kept at
a temperature of 80 °C for 8 hours. Then the mixture was
cooled, poured into water, neutralized. The formed precipi-
tates were filtered off. Crystallized from DMF.

5-Cyclopropyl-1,3,4-thiadiazol-2-amine (2.1). Yield: 41.2 %
(Method A), 61.3 % (Method B); m.p. 219-221 °C,'H NMR
(400 MHz, DMSO-d,) 6 7.12 (s, 2H, NH,), 2.32 (qu, /= 8.0
Hz, 1H, Cpr H-1), 1.13-0.74 (m, 4H, Cpr H-2_, 3_, 2,
3,); LC-MS, m/z = 142 (M+H); Calculated for: C.H.N,S:
C, 42.53; H, 5.00; N, 29.76; S, 22.71; Found: C, 42.57; H,
5.04; N, 29.81; S, 22.74.

5-Cyclopentyl-1,3,4-thiadiazol-2-amine (2.2). Yield: 44.3 %
(Method A); 60.8 % (Method B); m.p. 232-235 °C,'H
NMR (400 MHz, DMSO-d,) § 6.97 (s, 2H, NH,), 3.25 (qu,
J=7.9Hz, 1H, Cpe H-1),2.04-1.97 (m, 2H, Cpe H-5_, 2 ),
1.68-1.59 (m, 6H, Cpe 5, 2,3 ., 4., H-3 .4 ); LC-MS,
m/z = 170 (M+H); Calculated for: C.H N.S: C, 49.68; H,
6.55;N,24.83; S, 18.94; Found: C,49.71; H, 6.59; N, 24.79;
S, 18.93.

5-((Phenylthio)methyl)-1,3,4-thiadiazol-2-amine (2.3). Yield:
24.5 % (Method A); 56.6 % (Method B); m.p. 146-148 °C,
'H NMR (400 MHz, DMSO-d,) § 7.39 (d, J = 7.8 Hz, 2H,
Ph H-2,6),7.27 (t,J=7.8 Hz, 2H, Ph H-3,5), 7.20 (t, J=7.8
Hz, 1H, Ph H-4), 6.93 (s, 2H, NH,), 4.34 (s, 2H, -CH,SPh);
Calculated for: CHN.S : C, 48.41; H, 4.06; N, 18.82; S,

9779 372"

28.71;Found: C, 48.47; H, 4.09; N, 18.84; S, 28.74.
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5-(Pyridin-4-yl)-1,3,4-thiadiazol-2-amine (2.4). Yield: 21.8 %
(Method A); 59.3 % (Method B); m.p. 15—154 °C,'H NMR
(400 MHz, DMSO-d,) 6 8.56 (d, J = 5.2, 2H, Py H-2, 6),
7.71(d,J=5.2,2H, Py H-3, 5), 6.97 (s, 2H, NH,); LC-MS,
m/z=179 (M+H); Calculated for: C HN,S: C,47.18; H, 3.39;
N, 31.44;S,17.99; Found: C,47.21; H, 3.43; N, 31.48; S, 18.03.

1,3,4-thiadiazole-2,5-diamine (2.5). Yield: 26.9 % (Method
A); m.p.201-203 °C,'"HNMR (400 MHz, DMSO-d,) 5 6.83
(s, 4H, NH,); LC-MS, m/z = 117 (M+H); Calculated for:
CH,N,S: C, 20.68; H, 3.47; N, 48.24; S, 27.60; Found: C,
20.70; H, 3.49; N, 48.28; S, 27.63.

5-Cyclobutyl-1,3,4-thiadiazol-2-amine (2.5). Yield: 41.2 %
(Method B); m.p. 21-221 °C, 'H NMR (400 MHz, DM-
SO-d,) 5 7.00 (s, 2H, NH,), 3.67 (qu, J = 8.3 Hz, 1H, Cbu
H-1),2.36-2.28 (m, 2H, Cbu H-4_, 2 ), 2.20-2.16 (m, 2H,
Cbu2 ,4 ),1.97-1.83 (m,2H, Cbu H-3,,3,); LC-MS, m/z
=156 (M+H); Calculated for: CH/N,S: C,46.43; H, 5.84; N,
27.07;S,20.65; Found: C,46.45; H, 5.89; N, 27.11; S, 20.77.

5-Cyclohexyl-1,3,4-thiadiazol-2-amine (2.6). Yield: 70.3 %
(Method B); m.p. 24—244 °C,'H NMR (400 MHz, DM-
SO-d,) 6 6.96 (s, 2H, NH,), 2.82 (qu, J = 7.9 Hz, 1H, Cy
H-1), 1.95-1.92 (m, 2H, Cy H-6_, 2 ), 1.79-1.68 (m, 3H,
CyH-3,5.,6,), 1.49-1.11 (m, 5H,Cy H-2 , 3,5 . 4_,
4 ); LC-MS, m/z = 184 (M+H); Calculated for: C.H ,N.S:
C,52.43; H, 7.15; N, 22.93; S, 17.49; Found: C, 52.44; H,
7.19; N, 22.98; S, 17.52.

Method for the synthesis of 4-cycloalkanecarbonyl-3-R-1,5-
dihydro-4H-1,2,4-triazole-5-thiones (4.1-4.4). 0.01 Mol of
the corresponding N-(2-(phenyloxy-(phenylthio-)acetyl-hy-
drazine-1-carbonotioyl)-cycloalkanecarboxamides (1.4, 1.6,
1.10, 1.11) and 2-((cyclopropanecarbonyl)carbamothioyl)
hydrazine-1-carboxamide (1.8) were refluxed in n-buta-
nol for up to 8 hours. The mixture was poured into water,
the formed precipitate was filtered off, dried, and crystallized
from ethanol.

4-Cyclobutanecarbonyl-3-phenoxymethyl-1,5-dihydro-4 H-
1,2,4-triazol-5-thione (4.1). Yield: 35.4 %; m.p. 190-192 °C,
'H NMR (400 MHz, DMSO-d,) § 12.43 (s, 1H, NH), 7.26
(t, J= 7.6 Hz, 2H, H-3,5 Ph), 6.99 (t, /= 7.6 Hz, 1H, H-4
Ph), 6.90 (d,J=7.6 Hz, 2H, H-2,6 Ph), 5.27 (s, 2H, -OCH,-),
3.59-3.43 (m, 1H, Cbu H-1), 2.29-2.05 (m, 4H, Cbu H-4_,
2. 2,0 4,), 2.05-1.48 (m, 2H, Cbu H-3_, 3 ); LC-MS,
m/z = 290 (M+H); Calculated for: C H /N,O,S: C, 58.11;
H, 5.23; N, 14.52; S, 11.08; Found: C, 58.16; H, 5.29; N,
14.54; S, 11.11.

4-Cyclohexanecarbonyl-3-phenoxymethyl-1,5-dihydro-4H-
1,2.4-triazol-5-thione (4.2). Yield: 48.2 %; m.p. 172-174 °C,
'HNMR (400 MHz, DMSO-d,) 6 12.75 (s, 1H,NH), 7.29 (t,
J=17.6 Hz, 2H, H-3,5 Ph), 7.05 (t,J= 7.6 Hz, 1H, H-4 Ph),
6.93(d,J=7.6 Hz,2H, H-2,6 Ph), 5.19 (s, 2H, -OCH.,-), 2.63
(qu, 1H, J=8.0 Hz, Cy H-1), 1.91-1.73 (m, 2H, Cy H-6_,
2,0, 172-1.51 (m, 4H, Cy H-3 , 5, H-6,, 2 ), 1.50-1.44
(m, 4H, Cy 3, 5_, 4eq, 4 ); LC-MS, m/z = 318 (M+H);

ax?

Calculated for: C, \H ;N.O,S: C, 60.55; H, 6.03; N, 13.24; S,
10.10; Found: C, 60.62; H, 6.07; N, 13.27; S, 10.13.
4-Cyclopentanecarbonyl-3-(phenylthio)methyl)-1,5-dihydro-

4H-1,2,4-triazol-5-thione (4.3). Yield: 54.6 %; m.p. 184—

186 °C, 'H NMR (400 MHz, DMSO-d,) 5 12.64 (s, 1H,
NH), 7.38 (d, J = 7.8 Hz, 2H, H-2,6 Ph), 7.30 (t, ] = 7.9
Hz, 2H, H-3,5 Ph), 7.11 (t, = 7.8 Hz, 1H, H-4 Ph), 4.03 (s,
2H, -SCH,-), 3.06 (qu, /= 8.0 Hz, 1H, Cpe H-1), 1.83-1.47
(m, 8H, Cpe H-5,, 2., 5, 2, 3.+ 4., 3,0 4,0: LC-MS,

m/z=320 (M+H); Calculated for: C, H N,OS.: C, 56.40; H,
5.36; N, 13.15; S, 20.07; Found: C, 56.46; H, 5.38; N, 13.18;
S, 20.12.
4-Cyclohexanecarbonyl-(3-((phenylthio)methyl)-1,5-di-
hydro-4H-1,2,4-triazol-5-thione (4.4). Yield: 58.1 %; m.p.
164-166 °C,'H NMR (400 MHz, DMSO-d,) 5 12.72 (s, 1H,
NH), 7.41 (d, J =7.8 Hz, 2H, H-2,6 Ph), 7.32 (t, ] = 7.9 Hz,
2H, H-3,5 Ph), 7.16 (t, J = 7.8 Hz, 1H, H-4 Ph), 4.09 (s, 2H,
-SCH.-), 2.48 (qu, 1H, J = 8.0 Hz, Cy H-1), 1.84-1.73 (m,
2H,CyH-6,,2 ), 1.72-1.64 (m,2H,CyH-3 5 ), 1.61-1.51
(m,4H,CyH-6,,2 .3 .5,.),1.40-1.19 (m,2H, Cy 4 .4 );
LC-MS, m/z = 334 (M+H); Calculated for: C, H ;N,OS: C,
57.63; H,5.74; N, 12.60; S, 19.23; Found: C, 56.46; H, 5.38;
N, 13.18; S, 20.12.
3-Amino-4-cyclopropanecarbonyl-1,5-dihydro-4H-1,2,4-
triazol-5-thione (4.5). Yield: 38.7 %; m.p. 143-145 °C, 'H
NMR (400 MHz, DMSO-d,) 6 11.93 (s, 1H, NH), 6.40 (s,
2H,-NH,), 2.48 (qu,J/=7.9,4.6 Hz, 1H, Cpr H-1), 0.96-0.80
(m, 4H, CprH-2 3 .2, 3 ); LC-MS, m/z = 185 (M+H);
Calculated for: CHN,OS: C, 39.12; H, 4.38; N, 30.41; S,
17.40; Found: C, 39.17; H, 4.42; N, 30.43; S, 17.45.
Method for the synthesis of 5-R-2,4-dihydro-3H-1,2,4-triazole-
3-thiones (5.1-5.4). 0.01 Mol of the corresponding diacylth-
iosemicarbazides (1.7, 1.10-1.14) and 10 ml of 1 M sodium
hydroxide solution were added to the flask. The mixture was
refluxed for 2 hours until complete dissolution of the precipi-
tate, then it was cooled, neutralized with hydrochloric acid to
pH 4-5. The formed precipitates were filtered off and dried.
If necessary, the obtained compounds were further purified
by reprecipitation.
5-((Phenylthio)methyl)-2,4-dihydro-3H-1,2,4-triazole-3-
thione (5.1). Yield: 54.8 %; m.p. 96-98 °C,'H NMR (400
MHz, DMSO-d,) 6 12.28 (s, 1H, 2-NH-), 10.19 (s, 1H, 4-NH-
), 7.38 (d, J=7.9 Hz, 2H, H-2,6 PhS-), 7.30 (t, /= 7.7 Hz,
2H, H-3,5 PhS-), 7.21 (t,J= 7.4 Hz, 1H, H-4 PhS-), 3.76 (s,
2H, PhSCH,-); LC-MS, m/z = 224 (M+H); Calculated for:
C,H,N.S,: C,48.41; H, 4.06; N, 18.82; S, 28.71; Found: C,
48.42; H, 4.08; N, 18.84; S, 28.76.
5-Phenyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (5.2). Yield:
76.3 %; m.p. 13134 °C,'H NMR (400 MHz, DMSO-d,) &
13.24 (brs., 1H, 2-NH-),9.31 (s, 1H,4-NH-), 7.71 (d,J=7.9
Hz, 2H, H-2,6 Ph), 7.50 (t,J="7.9 Hz, 1H, H-4 Ph), 7.44 (t,
J=17.9 Hz, 2H, H-3,5 Ph); LC-MS, m/z = 178 (M+H); Cal-
culated for: CH.N,S: C, 54.22; H, 3.98; N, 23.71; S, 18.09;
Found: C, 54.24; H, 4.03; N, 23.73; S, 18.11.
5-(Furan-2-yl)-2,4-dihydro-3H-1,2,4-triazole-3-thione (5.3).
Yield: 67.8 %; m.p. 158-160 °C,'H NMR (400 MHz, DM-
SO-d,) 6 9.14 (s, 1H, 4-NH-), 7.69 (d, J = 3.6 Hz, 1H, furyl
H-5),7.18 (d, J=3.6 Hz, 1H, furyl H-3), 6.50 (t,J=3.6 Hz,
1H, furyl H-4); LC-MS, m/z =168 (M+H); Calculated for:
CHN,OS: C, 43.11; H, 3.01; N, 25.13; S, 19.18,; Found: C,
43.12; H,3.02; N, 25.17; S, 19.21.
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Method A: H,S0, or H,PO,, 80° C, 8 h;
Method B: NH,C(S)NHNH,,H,S0, or H,PO,, 80° C, 8 h

2.1 R=Cpr; _N

— . N Method B 3.1R=Cpr;
§§ E - gEgCH ; )l\ \> ke 3.2R=Cpn;
2.4R = pyridyl-4: R S OH 3.3R=PhOCH,;
2.5R=NH,; 2.1-2.7 3.1-3.6 3.4 R = pyridyl-4;
2.6R = Chur 3.5R=Cbuy;
27R=Cy 3.6R=Cy
. y Method A
N 0 S ! .
~\__R N R NaOH HN 5.1 R =PhOCH,-
- N N_ \_R 52R=Ph
S N BuOH, reflux, 8 h H H T reflux, 2-3 h; HCI )\N 53R= fury|_2;
n H = pyri
4.1-4.5 0 1.1-1.4 5.4 R = pyridyl-4
5.1-5.4
)n 11R=Cpr,n=1;1.2R=Cpn,n=3;

1.3 R =PhOCH,-, n=1;.1.4 R =PhOCH,, n=2;

4.1R=PhOCH,-, n=2;
4.2R=PhOCH, . ,n=4;
4.3 R=PhSCH,-n=3;
4.4R=PhSCH,-, n=4;
45R=NH, n=1

Fig. 1. Approaches to the synthesis of functionalized azoles.

5-(Pyridin-4-yl)-2,4-dihydro-3H-1,2,4-triazole-3-thione (5.4).
Yield: 81.0 %; m.p. 162-164 °C,'H NMR (400 MHz, DM-
SO-d,) 5 9.31 (s, 1H, 4-NH-), 8.60 (d,/= 7.4 Hz, 2H, H-3,5
Py), 7.68 (t,J = 7.4 Hz, 2H, H-2,6 Py); LC-MS, m/z = 168
(M+H); Calculated for: C HN,S: C,47.18; H, 3.39; N, 31.44;
S, 17.99; Found: C, 47.21; H, 3.43; N, 31.49; S, 18.03.

Antimicrobial test. The sensitivity of the microorganisms
to the synthesized compounds was evaluated according to
the described methods [19]. The assay was conducted on
Mueller-Hinton agar by two-fold serial dilution of the com-
pound in 1 ml. After which, 0.1 ml of microbial seeding
(106 cells/ml) was added. Minimal inhibition concentration
of the compound was determined by the absence of visual
growth in the test tube with a minimal concentration of
the substance. Minimal bactericide/fungicide concentration
was determined by the absence of growth on agar medium
after inoculation of the microorganism from the transparent
test tubes. DMSO was used as a solvent, initial solution
concentration was 1 mg/ml. For preliminary screening of
the abovementioned standard test, cultures were used: S. au-
reus ATCC 25923, E. coli ATCC 25922, P. aeruginosa ATCC
27853, and C. albicans ATCC 885-653.

All test strains were received from the bacteriological labo-
ratory in Zaporizhzhia Regional Laboratory Center of State
Sanitary and Epidemiological Service of Ukraine. Nitrofural
((E)-2-((5-nitrofuran-2-yl)methylene)hydrazine-1-carbo-
xamide) and Ketoconazole (1-(4-(4-[(2-((1 H-imidazol-1-yl)
methyl)-2-(2,4-dichlorophenyl)-1,3-dioxolan-4-yl)methoxy)
phenyl)piperazin-1-yl)ethan-1-one) were used as reference
compounds with proved antibacterial/antifungal activity.
Additional quality control of the culture media and solvents
was conducted by commonly used methods [19].

1.5R =PhOCH,-, n=3; 1.6 R=PhOCH,-, n =4,

1.7 R=pyridyl-4,n=3;1.8 R=NH,, n=1,1.9R=NH2, n=2;
1.10R=PhSCH,-, n =3;1.11 R=PhSCH,,n =4;
112R=Ph,n=1;113R=Ph,n=2;1.14 R =furyl-2,n= 3

Results

Synthesis of substituted 1,3,4-thiadiazoles (2) was carried out
by heterocyclization of N-(acylhydrazine-1-carbamothioyl)
cycloalkanecarboxamides (1.1-1.7) and 2-(cycloalkanecar-
bonyl)carbamothioyl)hydrazine-1-carboxamides (1.8, 1.9) or
alternative synthesis by cyclization of carboxylic acids (3.1-3.6)
with thiosemicarbazide in concentrated mineral acids (Fig. /).

Synthesis of the series of 4-cycloalkanecarbonyl-3-
R-1,5-dihydro-4H-1,2,4-triazole-5-thiones (4.1-4.5) was
carried out by prolonged refluxing of N-(R-hydrazine-1-car-
bonothioyl)-cycloalkanecarboxamides (1.4,1.6, 1.8, 1.10, 1.11)
in butanol (scheme). Heterocyclization of diacylthiosemicar-
bazides (1.7, 1.10-1.14) by the conventional method, namely in
the presence of alkalis [11], leads to the formation of known
triazole-5-thiones (5.1-5.4, Fig.1.).

The results of the microbiological screening were showed
(Table 1) that diacylthiosemicarbazides (1) in contrast to
azoles (2, 4, and 5) had a higher antimicrobial and fungici-
dal effect. Thus, compounds 1.1, 1.12, and 1.13 were active
against E. coli (MIC 3.125-25 pg/ml, MBC 6.2-50 pg/ml),
while azoles (2, 4, and 5) inhibited the growth of this bacte-
rium in MIC 100-200 pg/ml. A similar picture was typical
for S. aureus, namely compounds 1.1, 1.3, 1.5-1.14 inhibit
growth in MIC 6.25-50.0 pg/ml, and azoles 2, 4, and 5 — in
MIC 100-200 pg/ml. Unfortunately, all test compounds had
moderate activity against P. aeruginosa (MIC 50.0-100.00
pg/ml, MBC 100.0-200.0 pg/ml). High rates of fungicidal
activity of diacylthiosemicarbazides (1), in comparison
with azoles (2, 4, and 5), were also obtained with respect to
C. albicans (Table I). Thus, compounds 1 had an inhibitory
effect at a concentration of 12-50 pg/ml, and azoles (2, 4 and
5) —100-200 pg/ml.
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Table 1. Antibacterial and fungicidal activity of synthesized compounds

Compounds S. aureus

C. albicans

P. aeruginosa

MIC, pg/ml MBC, pg/ml MIC, pg/ml MBC, pg/ml MIC, pg/ml MBC, pg/mi MIC, pg/ml MFC, pg/ml

11 3.125 6.25 6.25 12.5 12.5 12,5
1.3 50 100 25 50 50 100 25 50
1.5 50 100 12.5 25 100 200 25 50
1.6 200 >200 25 100 100 200 50 50
1.7 50 100 50 200 50 100 50 50
1.8 50 100 12,5 25 50 100 50 50
1.9 25 50 12,5 25 50 100 50 50
1.10 100 200 25 100 50 100 25 25
1.11 100 >200 12,5 50 100 200 25 50
1.12 6.25 12.5 6.25 12.5 50 100 23 50
1.13 125 25 12,5 25 100 200 25 50
1.14 100 200 25 50 50 100 50 50
Nitrofural 1.5 - 6.25 - 6.25 - - -
Ketoconazole |- - - - - - 25 50

For compound 1.4, 2.1-.2.7, 4.1-4.5, 5.1-5.4 MIC, MBC and MFC is 100-200 pg/ml against all strains of microorganisms and fungi.

Discussion

It was shown 5-substituted 2-amino-1,3,4-thiadiazoles
(2.1-2.5, scheme) by the result of heterocyclization of com-
pounds 1.1-1.8 in concentrated sulfuric or phosphate acids,
according to chromato-mass spectra. This heterocyclization
was realized by a known mechanism, namely through
the nucleophilic attack of the electron pair of the sulfur
atom on the carbonyl group of the semicarbazide fragment,
followed by dehydration of the resulted intermediate and
intramolecular proton migration to form an aromatic sys-
tem [20]. Unfortunately, the cycloalkane-urea fragment of
the molecule was additionally hydrolyzed to form an amino
group in the process of cyclization, regardless of its size. In
addition, this method is not preparative due to the formation
of a significant number of side products, and crystallization
leads to final products with low yields (2-30 %)). It was carried
out their counter-synthesis by cyclization of carboxylic acids
(3.1-3.6) with thiosemicarbazide under these conditions to
prove the structure of compounds 2. The reaction was carried
out by the above mentioned mechanism through the stage
of formation of intermediate, 2-(cycloalkanecarbonyl)
hydrazine-1-carbothioamides, followed by the formation
of 5-R-2-amino-1,3,4-thiadiazoles (2.1-2.7) with a yield of
41-70 % (scheme) [20].

It was also found that diacyl hydrazides with phenoxy- (1.4,
1.6), phenylthio- (1.10, 1.11) acetylhydrazide or semicarbazide
(1.8) fragments in the molecule undergo spontaneous hetero-
cyclization refluxing prolonged heating in butanol (scheme).
However, for compounds with benzoyl- (1.12, 1.13) and
heteroyl- (1.7, 1.14) hydrazide fragments, this transformation
was not characteristic [ 11]. It can probably be explained either

by their lower solubility or by the effect on the redistribution
of electron density in the molecule (hydrazide-hydrazone
tautomerism) and, therefore, a decrease in the electrophilicity
of the carbonyl group. It was important that the yield of final
products in this reaction is not significant (35-58 %).

There is no doubt that the heterocyclization of diacyl-
thiosemicarbazides (1.7, 1.1-1.14) in the presence of alkalis
was rate through intermediate 4-cycloalkanecarbonyl-tri-
azole-3-thiones, which under these conditions are hydrolyzed
to the target compounds 5 (scheme).

The structure and individuality of synthesized compounds
were confirmed by elemental analysis, chromato-mass, and
"H NMR spectrometric. A quasimolecular ion [M+1] was
registered in the chromato-mass spectra of azoles, which
confirms their structure and individuality. '"H NMR spectra
also was indicated their unambiguous formation. Thus, in
the 'H NMR spectra of 5-R-1,3,4-thiadiazol-2-amines (2)
the two-proton singlet of the amino group was characteristic,
which was registered at 7.12—6.83 ppm. Whereas, in the 'H
NMR spectra of compounds 4, single-proton singlet of protons
at the 1* position of the heterocycle were observed, which
resonate at 12.75-12.43 ppm. In compound 4.5, this proton
undergoes a significant diamagnetic shift (11.93 ppm) due to
the presence of an amino group at the 3™ position (positive
mesomeric effect). The '"H NMR spectra of compounds 5 were
also characterized by weak-field singlet protons of the 2™ and
4™ positions of the heterocycle at 13.24-12.28 and 10.19-9.14
ppm, respectively. Significant weak field shifts of these pro-
tons in compounds 4 and 5, clearly indicate their existence in
the form of thions. Additionally, signals of axial and equatorial
protons of methylene and methine groups of the cycloalkyl
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fragment were observed in the 'H NMR spectra of compounds
2.1,2.2,2.6 and 2.7 in a strong magnetic field, the chemical shift
of which depends on the conformational stress in the cycle
[20]. For example, methine protons resonate as quadruplets
with J = 7.9-8.3 Hz at 2.32 ppm for cyclopropane at 3.67
ppm for cyclobutane at 3.25 ppm for cyclopentane and 2.82
ppm for cyclohexane. A similar cleavage pattern for methine
protons of cycloalkyl substituents was also characteristic for
compounds 4.4-4.1, but they undergo a slight diamagnetic shift
(up to 0.19 ppm) due to the influence of the carbonyl group.
Characteristic shift and proton multiplicity of phenoxy-(phenyl-
thio-)methyl fragments in molecules were also characteristic
for compounds 2.3, 4.1-4.4, 5.1. Thus, a two-proton singlet of
the methylene group of the PhOCH, fragment at 5.47-5.19
ppm and the PhSCH, group at 4.09-3.76 ppm was observed
in the spectra, along with the “classical” set of aromatic proton
signals. In addition, there were signals of protons of phenyl,
furan, and pyridine fragments of the molecule with characte-
ristic cleavage and chemical shift in the spectra of compounds
2.4,5.2-5.4 in the “aromatic” region [21].

SAR analysis showed that structural modification of
diacylthiosemicarbazides with the formation of substituted
1,3,4-thiadiazoles or 1,2,4-triazoles leads to loss of antimicro-
bial and fungicidal activity. More interesting were compounds
1.1 and 1.12, which inhibit the growth of S. aureus in MIC
6.25 pg/ml and compete with the reference compound Nitro-
fural (MIC 6.25 pg/ml) and require further study.

Conclusions

1. It was found that N-(R-hydrazine-1-carbonothioyl)
cycloalkanecarboxamides under the conditions of the hete-
rocyclization reaction in concentrated mineral acids form
5-R-2-amino-1,3,4-thiadiazoles. Namely the intermediate
was undergone additional hydrolysis with the cleavage of
the cycloalkane fragment. Alternative methods of their syn-
thesis were offered.

2. Prolonged refluxing of the corresponding diacylthiosemi-
carbazides in butanol resulted in the formation of the novel
4-cycloalkanecarbonyl-3-(amino-, phenyloxo-(thio)methyl-
1,5-dihydro-4H-1,2 4-triazole-5-thiones. This reaction with
diacylthiosemicarbazides was failed because the latter un-
dergo heterocyclization in the presence of sodium hydroxide
with the formation of known 5-R-2,4-dihydro-3H-1,2,4-tri-
azole-3-thiones.

3. "H NMR spectra were studied and patterns of splitting
of characteristic protons were established for the synthesized
azoles.

4. It was found that 5-R-2-amino-1,3,4-thiadiazoles,
4-cycloalkanecarbonyl-3-(amino-, phenyloxo-(thio)me-
thyl-1,5-dihydro-4H-1,2,4-triazole-5-thiones and 5-R-2,4-
dihydro-3H-1,2,4-triazole-3-thiones were less effective
antimicrobial and antifungal agents compared to N-(R-hy-
drazine-1-carbonothioyl)cycloalkanecarboxamides.
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O30HyBaHHS 4-aMiHOTONYONy SIK HOBUM METOA, CUHTE3Yy
4-amiHoGeH3anbAaeriny — HanNiBNPOAYKTY AN ofepXKaHHS
NpPoTUTYOEepPKYNbO3HMX 3ac0biB

A. . TanctaH@*ACDF A C. Bywyes(92BCE €. 0. BacuneHko'PE

"KuiBCbkuMiA HaLlioHanbHUIA YHIBEPCUTET TEXHONONIN Ta An3aiiHy, Ykpaina, 213 «JlyraHcbkuii AepxaBHUA MEQUYHUIA YHIBEPCUTETY,
M. PybixHe, Ykpaina

A — KoHUenNUis Ta au3aitH gocnigxeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTTi;
F — ocTaTouHe 3aTBepmKEHHS CTaTTi

ContoTU30H — OpuriHanbHWiA NpoTUTYGEepPKyNbO3HNIA Npenapart, ePEKTUBHUIA NPK CTINKOCTI MikoBaKTepiit 4o iHLLMX NPOTUTYBepKYNbO3HMX 3acobiB,
SKVUA OQEPXKYIOTb B3AaEMOiet0 Tiocemikapba3oHy, 4-amiHobeH3anbaerify 1 okcuMeTUneHcynbdoHaTy HaTpito. 4-AMiHOGeH3anbAEriA CUHTE3YHOTh
LUMSIXOM OKMCHIOBaNbHO-BIHOBHOTO NEPETBOPEHHS 4-HITPOTONYONY 3a HASBHOCTI HATPIN nonicynbaiay. PeakLito NpoBoasTb Y CAMpTI, LLO KMMKTb,
a 4-amiHoGeH3anbaeria BigAinaoTh nicns NneperoHky 3 napoto 3 BuxogomM 40-50 %. HuHi ueit meTog BTpayae NpoMUCIIOBY 3HAYYLLICTb, OCKINbKM
Mage HU3KY He[0NiKiB: HU3bKMI BYXiA MPOZYKTY, BUCOKa Temnepatypa peakLii (80—120 °C), yTBOPEHHS CiPKOBMICHWX CTiYHMX BOA. TOMY akTyarnbHUM
3aBOaHHAM € PO3pOONEHHs HU3bKOTEMMEPATYPHIX, EKOMOTIYHO YNCTUX METOAIB ofepxaHHs 4-amiHobeH3anbAeriay.

Meta po6oTu — BUBYUTU KIHETUYHI 0COBNMBOCTI Ta MEXaHi3M piaMHHOMA3sHOI peakLii 030HY 3 4-aMiHOTONYONIOM ANS CTBOPEHHS HOBOTO HI3bKO-
TEMNepaTypHOro, EKOMOMYHO YNCTOTO METOAY CUHTE3Y 4-aMiHobeH3anbAeriay.

Marepianu Ta meToau. [ing gocnigie 3acTocoByBany oLTOBWIA aHrigpua dipmn «Sigmay kBanidikaii «x. 4.». 4-AmiHoTonyon dipmu «CiHbiacy
— kBanigikaLii «x. 4.»; BUKopucTanu xpomartorpacivyHo 4ncTi 4-aLeTamigoTonyon Ta ioro noxigHi. Auetati Ta 6pomigun metanis — keanidikavii «x.
4.»; Kaniin 6pomia keanidikauii «cdhapmakonenHuiny BUKOPUCTOBYBanu 6e3 A0AATKOBOTO OYMLLEHHS. BeanepepBHUMIA KOHTPOMb MOTOYHOI KOHLIEH-
TpaLii 030Hy Ta 3anuc pe3ynbTaTiB Sk KIHETUYHOI KPUBOI 3MIACHMY Nif Yac NPOXOKEHHS O30HOBMICHOTO rady Yepes KIoBeTY cnekTpodoTomMeTpa
«C®-46 JIOMO» 3a neBHOI AOBXMHM XBUITi MOHOXPOMATWUYHOTO [IKepena cBiTna. Peynbrati aHaniay dikcyBanu, 3aCTOCOBYHOUM NOTEHLIOMETP
KCI-4, wo BKMtoYeHNA y CXemy Biafliky ONTUYHOI LWiNbHOCTI cnekTpodoTomeTpa. Liei npunag 3aiicHioBaB aBTOMaTUYHY KOMMNEHcaLito POTOTOKY
i3 3anucom 1oro BenuunHm. LLikana noteHuiomeTpa BigrpagyioBaHa B OAVHWLAX ONMTUYHOI TYCTUHM, @ NepepaxyHok B abCOMoTHY KOHLEHTpaLlilo
030HY B ra3soBiii CyMiLLi 3AilicHUNM 3a piBHAHHAM JlambepTa—bepa, BukoprcTaBLLm koediLlieHTU MONSIPHOT eKCTUHKLT. BigHocHa noxmbka aHaniay
—5-7 %. Mpw goBxwuHi onTuyHoro xoay ket 10 +100 MM yyTIMBICTb cnekTpodhoToMmeTpa cTaHoBua ~107 Morb 1" 030HY.

Pesyniratu. BuB4unu kiHeTUYHi 0cobnmMBOCTI Ta MexaHi3M piguHHOa3Hoi peakuii 030Hy 3 4-amiHoTonyonom. MokasaHo, Wwo po3pobneHa
katanitnyHa cuctema Mn(ll)-KBr-H,SO,-Ac,0 cyTTeBO niasiLiLye rMnBUHY, WIBMAKICTb | CENEKTMBHICTb OKUCHEHHS 4-aMiHOTOMYONY, # OCHOBHWIA
NpoayKT peakuii — 4-amiHobeH3anbaeris y BArMsAi BignosigHoro 6eHaunigeHpaiauetary 3 BuxogoM 69,5 %. AKTUBHa YacTka, Lo Bignosigae 3a
BKIMKOYEHHS CyOCTpaTy O OKUCHEHHS 32 METUIBHOIO rPYMOKD 3@ HasiBHOCTI MaHraH (11) aueTaty i kaniii Gpomigy, — MaHraHGpOMiAHWIA iOH-paaykan
(Mn(I1)Br"), sikmin € akTusHiLwmMM, Hix Mn (IIl), | TOMy WBMALLE iHILiIOE OKUCHEHHS 38 METUMBHOIO FPYMOLO.

BucHoBku. Po3pobunu kataniTuyHi cuctemu, Lo AatoTb 3MOry CrpSIMOBYBATM OKVCHEHHS O30HOM NEPEBAXHO 32 METUITBHOIO FPYMOK0 4-aMiHOTO-
Nyony Ta 3YNUHSATY peakLito Ha PisHNX IMnbUHaX OKUCHEHHS!. Busiunn, wo maxraH (1) aueTar, sikuil Mae BiGHOCHO HU3bKWIA PeaoKC-NoTeHuan, y
cucremi Ac,0-ArCH,-H,S0,-O, npu Temnepartypi 20 °C xapaKTepuayeTbCa BUCOKOK CyGCTPaTHOK CENEKTUBHICTIO B peaKLlisix yTBOPEHH: 4-ami-
HobeHaunoBoro cnmpty. MaraH (I1) auetar 3a HasBHOCTI Kaniii Opomigy YyTBOPHOE MaHraHOPOMIAHMIA KOMNMEKC i3 NiABULLEHOKO KaTaniTUYHOW
AKTUBHICTIO, SIKWIA 3@ TWX XXe YMOB CTpUSie NEPEBAXHOMY OfepXaHHI0 4-amiHoOeH3anbaeriay.

Kntouogi crnoBa: 03oHyBaHHs, 4-amiHoTonyon, 4-auetamigotonyon, 4-aMiHo6eH3anbAaeria, katanisatop, KIHETWKa, OKUCHEHHS.
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Ozonation of 4-aminotoluene as a new method of synthesis of 4-aminobenzaldehyde -
an intermediate for the production of anti-tuberculosis drugs

A. H. Halstian, A. S. Bushuiev, Ye. Yu. Vasylenko

Solutizon is an original anti-TB drug that is effective in resisting mycobacteria to other anti-TB drugs, which is obtained by the interaction of
thiosemicarbazone 4-aminobenzaldehyde and sodium oxymethylene sulfonate. 4-Aminobenzaldehyde is synthesized by redox conversion of
4-nitrotoluene in the presence of sodium polysulfide. The reaction is carried out in boiling alcohol, and 4-aminobenzaldehyde is separated after
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steam distillation with a yield of 40-50 %. However, today this method loses its practical, environmental and economic attractiveness, as it has
significant disadvantages — low product yield, high reaction temperature (80-120 °C), the formation of sulfur-containing wastewater. Therefore,
the development of low-temperature, environmentally friendly methods for obtaining 4-aminobenzaldehyde is an urgent task.

The aim of the work is to study the kinetic features and mechanism of the liquid-phase reaction of ozone with 4-aminotoluene to create a new
low-temperature, environmentally friendly method for the synthesis of 4-aminobenzaldehyde.

Materials and methods. Sigma acetic anhydride of ch.p. qualification was used for the experiments. 4-Aminotoluene company “Sinbias” qualification
“ch.p.”; 4-Acetamidotoluene and its derivatives were used chromatographically pure. Acetates of metals of qualification “ch.p.”, potassium bromide of
qualification “pharmacopoeial” were used without additional purification. Continuous control of the current ozone concentration and recording the results in
the form of a kinetic curve was carried out when passing ozone-containing gas through the container of the spectrophotometer “SF-46 LOMO” at a certain
wavelength of a monochromatic light source. The results of the analysis were recorded using the KSP-4 potentiometer included in the spectrophotometer
optical density reference circuit. This device automatically compensated the photocurrent by recording its value. The scale KSP-4 was calibrated in units
of optical density, and the conversion into absolute ozone concentration was carried out according to the Lambert-Ber equation using molar extinction
coefficients. Relative analysis error <5 %. At the optical stroke length of the container 10 + 100 mm, the sensitivity of the device was ~10-"mol-I ozone.

Results. The kinetic features and mechanism of the liquid-phase reaction of ozone with 4-aminotoluene have been studied. It is shown that
the developed catalytic system Mn(ll)-KBr-H,SO,-Ac,0 significantly increases the depth, rate, and selectivity of oxidation of 4-aminotoluene and
the main reaction product is 4-aminobenzaldehyde in the form of the corresponding benzylidenediacetate with a yield of 69.5 %. The active particle
responsible for the inclusion of the substrate in the oxidation of the methyl group in the presence of manganese (1l) acetate and potassium bromide is
manganese bromide ion radical (Mn(I1)Br’), which is more active than Mn (lIl) and therefore more high-speed initiates oxidation by the methyl group.

Conclusions. Catalytic systems have been developed that allow the oxidation of ozone to be directed mainly to the methyl group of 4-aminotoluene
and to stop the reaction at different oxidation depths. It was found that manganese (Il) acetate, which has a relatively low redox potential, in
the system Ac,0-ArCH,-H,S0,-O, at a temperature of 20 °C has a high substrate selectivity in the reactions of formation of 4-aminobenzyl alcohol.
Manganese (Il) acetate in the presence of potassium bromide forms a manganese bromide complex with increased catalytic activity, which under
the same conditions contributes to the predominant production of 4-aminobenzaldehyde.

Key words: ozonation, aminotoluene, 4-acetamidotoluene, 4-aminobenzaldehyde, catalyst, kinetics, oxidation.
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O30HuUpoBaHue 4-aMnHOTONyONa KaK HOBbIN METO CUHTE3a 4-aMMHOGeH3anbLAernaa —
nonynpoAyKTa Ans nonyyeHus NPoTUBOTYBEPKYNE3HbLIX CPeACTB

A.T. lanctan, A. C. bywyes, E. t0. BacuneHko

ContoTU30H — OpurMHanbHbIA NPOTUMBOTYBEPKYNE3HBIN Npenapar, 3 eKTUBHbIA NP CTOMKOCTI MUKOBaKTEPWIA K APYrM NpOTUBOTYOEPKyNE3HBIM
CpeacTBam, Nonyvaembli B3aMMOLEeNCTBIEM TuoceMmkapbasoHa 4-amnHobeH3anbaeraa u okcuMmeTuneHcynbgoxara Hatpust. 4-AmuHobeH3anb-
[iervz CUHTE3NPYHOT NYTEM OKUCIIUTENBHO-BOCCTAHOBUTENBHOTO NPEBPALLEHMNS 4-HUTPOTOMNyoNa B NPUCYTCTBIW NONMCYNbdMaa HaTpust. Peakumto
MPOBOZAAT B KMMNsLLEM cnvpTe, a 4-aMmnHobeH3anbaerua oTAENSIoT Nocne NeperoHky ¢ napom ¢ Beixogom 40-50 %. CerogHs aToT MeTog TepsieT
MPaKTUYECKy'0, KOMOMUYECKYHO 1 SKOHOMUYECKYHO 3HAYMMOCTb, NOCKOMbBKY MMEET CYLUECTBEHHbIE HEAOCTATKM: HU3KUI BbIXOA NPOAYKTA, BbICO-
kas Temnepatypa peakumm (80-120 °C), obpasoBaHne cepocoaepaLnx CTOMHbIX Bod. [10aToMy akTyanbHoW 3afayeii sensieTcs paspaboTka
HW3KOTEMMEpPaTYPHbIX, SKOMOTMYECKN YNCTbIX METOLOB MomnyyeHns 4-amuHobeHsanbaernaa.

Lienb pabotbi — M3y4nTb KUHETUYECKNEe 0C0BEHHOCTH 1 MEXaHU3M XnakodasHol peakumn 030Ha ¢ 4-aMVIHOTOJ'IyOJ'IOM Ana co3faHus HOBOro
HU3KOTEMMNEPaTypHOro, 3KONOrM4eckn YuCToro metoda CuHTe3a 4-amuHobeH3anbaermaa.

Matepuanki v MeToAbl. [Ins ONbITOB NPUMEHSIN YKCYCHbIN aHrapuz ovpMbl «Sigmay kBanudukaLmm «X. 4.» 4-amuHotonyon (upmbl « CuHomnacy
KBanmuKaLmuy «X. Y.»; MPUMEHSNM XpOMaTorpacuyeckyt YCTble 4-aLeTaminaoTonyon 1 ero MPOU3BOAHbIE. ALIETaTbl METANMOB KBaNMUKALMK «X. Y.»;
Kanui 6pomuz ksanuukaLmmn «apmakonenHbiii» ncnons3osani 6e3 A0NONHUTENBLHON 0YUCTKW. HenpepbiBHbIN KOHTPOMb TEKYLLEN KOHLEHTpaLmum
030Ha 1 3an1Cb PE3yNLTATOB B BUAE KMHETUHECKOI KPYBOI MPOV3BOAMITM NPY MPOXOXAEHN 030HOCOLEPXaLLero ra3a Yepes KIoBETY CreKTpodhoToMeTpa
«C®-46 JIOMO» npw onpenenéHHoN AMMHE BOMHBI MOHOXPOMATUYECKOro MCTOMHIKA CBETa. PesynbTaTbl aHanaa (UKCMpOBany C UCMOMb30BaHNEM
noteHurometpa KCI1-4, BKMIOYEHHOTO B CXEMY OTCHETA OMTUYECKON NMOTHOCTM CNEKTPOOTOMETPa. TOT NPUBOP OCYLLECTBNSAN aBTOMATUYECKY0
KoMneHcaLuto POTOToKa C 3anuchto ero BenuumHbl. Lkana KCI-4 otrpagympoBaHa B eAnHMLIAX ONTUYECKON NAOTHOCTM, @ epepacyéT B abCOMOTHYI0
KOHLIEHTpALK0 030Ha OCYLLECTBMEH MO ypaBHeHWIo JlambepTta—bepa ¢ ncnonb3oBaHneM koaduLMEHTOB MONSIPHON AKCTUHKLMK. OTHOCUTENbHas
norpeLuHocTb aHann3a — <5 %. Mpu AnuHe onTyeckoro xoaa kioseTsbl 10 + 100 MM YyBCTBUTENBHOCTL NpHbOpa coctaensna ~107Monb 1" 03oHa.

Pesynirathl. M3yyeHbl KMHETUYECKE OCOOEHHOCTM U MEXaHU3M XMAKOA3HON peakumm 030Ha ¢ 4-aMmmHoTONyonoM. MNokasaHo, YTo paspabo-
TaHHas katanutudeckast cuctema Mn(11)-KBr-H,SO,-Ac,O cyliecTBeHHO NOBLILIAET ryBuHY, CKOPOCTb U CENEKTUBHOCTL OKUCIEHNS 4-aMUHOTO-
nyorna, 1 OCHOBHOW NPOAYKT peakunm — 4-amHobeH3anbaerua B Biuge CooTBETCTBYOLero GeH3unnaeHanateTara ¢ BbixogoM 69,5 %. AKTUBHOM
yacTuuen, KoTopast OTBEYaEeT 3a BKIKOUYEHME CyOCTpaTa B OKMCIIEHUE MO METUITBHO rpynne B NpucyTCTBIM MaHraH (I1) aueTara u kanuin 6pomnaa,
ABNAETCH MaHraH6poMuaHbIi noH-paamnkan (Mn(1l)Bre), kotopeiin 6onee aktnseH, 4em Mn (I1l),  noatomy ¢ BbICTpEE MHALMMPYET OKUCTEHNE NO
METUMBHON rpynne.

BbiBogbl. PazpaboTaHbl KaTanuTideckiie CUCTEMbI, MO3BONAOLLME HANPaBMsATL OKUCTIEHE 030HOM MPEVMYLLIECTBEHHO MO METULHON rpynne 4-amu-
HOTOMyONa 1 0CTaHaBMMBATbL PEaKLMI0 Ha pasHbIX ryBrHaX oKUCTIEHWs!. YCTaHOBMEHO, 4TO MaHraH (1) aueTat, obraaatoLLmii OTHOCUTENBHO HI3KUM
pepokc-noteHumarnom, B cucteme Ac,0-ArCH,-H,S0,-O, npu Temnepatype 20 °C obriafaeT BbICOKOW CyBCTPATHO! CENEKTUBHOCTLIO B peaKLmsX
06pa3oBaHyst 4-aMuHobeH3unoBoro cnupta. MaHraH (I1) auetat B npucyTCTBIM Kanus Gpomuaa obpasyeT MaHraHGPOMIUAHBI KOMMEKC C NOBbI-
LUIEHHOM KaTaUTUYECKON aKTUBHOCTbIO, KOTOPGIN MPU TEX e YCMOBUSIX CNOCOBCTBYET NPENMYLLECTBEHHOMY MOMyYeHMI0 4-aMUHOBEH3anbAeMMAa.

KntoueBble crioea: 030HMpOBaHMe, 4-aMI/IHOTOﬂyOﬂ, 4-aL|,6TaMM£|OTOJ'IyOJ'I, 4-amnHobeH3anbaerna, KaTtanunsartop, KUHETUKa, OKUCIIEHNE.

AkTyanbHble BONpochl hapMaLeBTUYECKOW U MEAULMHCKON Hayku 1 npakTuku. 2022. T. 15, Ne 1(38). C. 13-18
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CoMOTH30H — OpHUTIHAIBHUIN MPOTHTYOCPKYIHO3HUH Tpe-
napar, e()eKTUBHUH NP CTIMKOCTI MIKOOAKTEpid 10 THIIHMX
TIPOTUTYOCPKYIHO3HIX 3ac00iB [ 1]. YHACTITOK pO3UMHHOCTI
y BOJIi HOrO BUKOPHCTOBYIOTb SIK a€pO30JIh ITi]] 4ac JIiKyBaH-
HS TyOepKyIb0O3y BEpXHIX MUXANbHUX MUIAXiB, OPOHXIB i
neresb. VIoro onepxkyroTh B3aeMosieio TioceMikapbasoHa
4-amiHOOCH3AJIBIETITy I OKCHMETHIICHCYIb(QOHATY HATPIIO
[1]. 4-AmiHOOEH3aIBIETII CUHTE3YIOTh HIIIXOM OKHCHIO-
BaJIbHO-BITHOBHOTO MEPETBOPEHHS 4-HITPOTOIYOIy 3a
HasiBHOCTI Harpii noumicyiboiny [2]. Peakuito mpoBoasiTh
Y CITUPTI, 0 KUIHTH, a 4-aMiHOOCH3aJIbICTI/T BIAIUISIOTH
TicyIst eperoHku 3 naporo 3 Buxogom 40-50 %. Huwi ueit
METOJI BTpadya€ IPOMHUCIIOBY 3HAYYIIICTh, OCKUIBKU Ma€ HU3KY
HEJIOJTIKIB: HU3bKUI BUXI1Jl MPOIYKTY, BUCOKA TeMIleparypa
peaxiii (80—120 °C), yTBOpeHHs CipKOBMICHUX CTIYHHX BOJI.

[pakTrka HayKOBUX JOCIIIKEHb ITOKA3ye, 10 OAHUM 13
HaWepCIEeKTUBHIIINX METO/IIB OeP KaHHS € OKUCHIOBAIIBHI
MPOLIECH METUIOCH3EHIB 13 3aTyYEHHSIM 030HY — aJIOTPOITHOT
Mozudikanii MonekysipHoro kucHio [3]. Onmcani 030HO-
JITWYIHI METOAW OKWCHEHHS METHJIOCH3EHIB y pinkiil asi
XapaKTepH3yIOThCS BUCOKOIO CEJIEKTHBHICTIO 32 METHIILHOIO
TPYIOI0, M’ IKUMH YMOBaMH BEJICHHS PEaKIIii Ta CIIPOIIECHUM
araparypHuM opopMIIeHHsIM Tiporiecis [4,5]. Ilpote ix 3x1e-
O1IBIIIOTO 3aCTOCOBYIOTH TUTBKH JUTA OfepPKaHHS OSH30MHIX
kucnot. OTpUMaTH 3a IUX YMOB SIK LUIBOBI IIPOIYKTH apo-
MaTHU49Hi CIIMPTH ¥ aJbIeTiin, Y TOMY Yucii 4-aMiHOOCH-
3aJIBJIET1/I, HEMOYKJIMBO BHACIIIJIOK IXHBOT BUCOKOT peaKiiifHOT
3[IATHOCTI B PEAKIIisSX 3 030HOM 1 HasIBHOCTI B OEH3CHOBOMY
kinpui NH -rpynu, xonu nepsuHHa araka aMiHOTOIYOJiB
030HOM BiZIOyBa€ThCS 3a HETIOIUICHOIO MapO0 SNEKTPOHIB
aTOMy HITPOTCHY 3 YTBOPCHHSM HaJali CMOJIOTOMIOHIX
MPOJIYKTiB HEBCTAHOBIICHOT OYI0BH Ta HE3HAYHUX KITBKOCTEH
HITPOTOJTYEHIB 1 TOJIYXiHOHIB [6].

ToMy aKkTyaTbHUMH € AOCHTIIKCHHS KIHETHIHAX 0COONH-
BoCTell pimuHHO(DA3HOI peakiiii 030Hy 3 4-aMiHOTOIYOJIOM
JUTsl CTBOPEHHST HOBOTO HU3bKOTEMITEPATyPHOTO Ta EKOJIOT 14~
HO YHCTOTO METOLY CHHTE3Y 4-aMiHOOCH3aIbICTI Y.

Meta po6otu

BuBYMTH KiHETHYHI OCOOJUBOCTI Ta MEXaHI3M PiIUHHO-
(ha3HO1 peakii 030HY 3 4-aMiHOTOIYOJIOM IJISi CTBOPEHHS
HOBOT'O HU3bKOTEMIIEPATypPHOTO, €KOJIOTTYHO YHCTOTO METOLY
CHHTE3Y 4-aMiHOOCH3aIIBICTi Y.

Matepianu i meToau gocnigxeHHs

Jlnst mocominiB 3aCTOCOBYBaJ M OLTOBHH aHTIAPUA (GipMu
«Sigmay kBamidikamii «x. 4.». 4-AMiHOTONYyON (ipMu
«Cinbiacy — KBaITi(iKaIii «X. 9.»; 3aCTOCOBYBAIA XPOMATO-
rpadigHO YKCTI 4-a1eTamiI0TOIYOI 1 OO MOXi/HI. AlieTari
Ta OpOMi MeTaliB — KBai(iKamii «X. 94.».

Jlyist BU3HAYCHHST KOHIICHTpAIlii 030HY B ra3oBiil (hasi
BuKopHcranu cnekrpodoromerp «CD-46 JIOMO», y Bu-
MIpIOBaJIbHY Kamepy SIKOrO MOMICTHJIM HPOTOYHY KIOBETY
3 KBapIIOBUMHM BikHamMH. Marepian kioBetH — Teon. O30-
HOBMICHHUH a3 IPOXOAUB Yepe3 KIOBETY IPH TOBXKIHI XBHII
254-256 HM MOHOXPOMATHYHOTO JKeperna cBiTia. Pesyib-

Tabnuusa 1. KoedillieHTy eKCTUHKLUIT NpW pi3Hiii SOBXMHI XBUAI
MOHOXPOMATWU4HOrO [Kepena caitna

KoediLieHT ekcTMHKL,

cM*Monb!

[DoBxunHa xBuni
MOHOXPOMaTMUHOrO AKepena
CBiTNa, HM m

250 2990 2950
254 3025 3040
255 3025 3035
270 2080 2120
274 1570 1520
280 1120 1125

TatH aHamizy (ikcyBamu Ha npmiaanai KCII-4, orpuMyBamm
o3oHorpamu. Illkana moTeHHioMeTpa BiarpaayioBaHa B
OIMHHUISIX ONTUYHOI T'YCTHHH, @ PO3PaxXyHOK KOHIIEHTpALii
030HY B Ta30Bii cymimli 3aicHIIM 32 piBHAHHAM JlamOep-
Ta—bepa, BUKOpHCTABIIH KOS(DII[IEHTH MOJISIPHOT €KCTHHKIIIT
(maén. 1).

Bignocua moxubka aHamizy — 5—7 %. [Ipu nomxwuHi
orrtrgHOTo X0y Kroetd Bin 0,01 M mo 0,10 M uyTmBicTh
criekTpodoromerpa cranoBuia ~10-"MoJb 1! 030HY.

KinpkicHui, sIKiCHAH CKITa]T peaKIiifHoT MaCH aHaTi3yBaIn
meronamu ['PX, IY-cnekrpockomnii (IY-Dyp’e criekrpomerp
IRTracer-100). Arani3 3aiiicaumy Ha Xpomatorpadi JIXM-
8M/] (CPCP), Bukopuctamu KoJoHKY (3 M) aiamMmeTpom
3,5 mm. Hociit — «Irepror AW-DMCSy, skuit 06poomm
10 % pozunHOM J1yrH, HepyxoMa (aza — «Apiezon L» (10 %
BiJl MacH HOCIisT), TeMIIepaTypa TepMOCTATy — 3a IPOTPaMOI0
100-240 °C 3a 15 xB; BHUAKOCTI BAKOPUCTAHUX I'a3iB: a30T
— 1,8 wrox’; Bomens — 1,8 w-rox™’; mositpst — 18 w-rox . Jlis
PO3paxyHKy BUKOPHUCTAJIM METO/] BHY TPILIIHBOTO CTAH/APTY,
SIK CTaHJIapT — HITPOOCH3OI.

Pesynbratu

JlocTiIHUM IUISIXOM BCTaHOBHIIH, 1110 T1pH 20 °C 030HyBaHHS
4-aMiHOTOITYOJTy B CEpPEIOBHIIII OITTOBOTO aHTIIPHUITY BiOyBa-
€TBCS1 Y IBOX HalpsiMax: 3a MOABIHHUMU 3B’ SI3KaMH OEH3EHO-
BOTO sipa 3 pyHHyBaHHAM Haaui 1o 030HiaiB (70 %) (2), 3a
METHIIBHOIO TPYTIOI0 3 YTBOPEHHSIM BiJITOBIZHOI OCH301HOT
xucinotu (20 %) (1). Takox inenTudikyBamm 4-aneramizno-
oensmninenaiarerar (9 %) ta ciigu 4-aneTaMiHOOCH3HIIO-
Boro crniupty. KitacuyHa ataka 030HOM 3a aMiHOTPYTIOO [6]
B OIITOBOMY aHTLAPHI HE BiIOYBA€ThCS, OCKUTHKH 4-aMiHO-
TOJIYOJI IIBU/JTKO AIIMITIOETHCS 10 4-alleTamiJOTOTyoIy 1ie 10
MTOYaTKy OKUCHCHHSI.

3yNUHATH 030HYBaHHS Ha CTaJlii yTBOPEHHS BiIIOBITHUX
CTIHPTY ¥ aNTb/IETiy MOJKHA 32 HASIBHOCTI B OKHCHIH cHCTEMi
cyabgarnoi kucnotu. [IpomykTi peakiiii B MOMEHT IOSIBH
IIBHUIKO B3aEMOIIOTH 13 PO3YMHHUKOM J10 4-a1ieTaMiTo0eH-
swianetatry (3 %) (3) 1 4-aneraminoOCH3MWITIICH IIAlIETaTy
(26 %) (4), 10 MOXXYTH HAKOITMIYBATHCh Y CUCTEMI K KiH-
LIeBi MPOAYKTH, OCKUIBKH CYTTEBO CTIHKIMI J0 Jii 030HY.
AJe 1 y IIbOMY BHIIQJIKy BUXiJ apOMAaTHYHUX IIPOAYKTIB HE
nepesuiye 29 %.
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CH,0H COOH
CH, [ ] [ ] [ ]
1)
NHAC NHAC NHAC
n
NHAC
| ozonides 2
CH,OH CH,0Ac
v 3)
NHAC NHAC
o CH(OAC),
Vi
© ’
NHAC NHAc
Cxema.
C, mone/n
0,4
1
03 2
02 [~
3 4
01
| | | |
| | |
20 40 60 t, x8

Puc. 1. KiHeTnka okuCHeHHs 4-auetamigoTonyony B OLTOBOMY aH-
rigpuai npy 20 °C 3a HasiBHOCTI cynbgatHoi kucnotn Ta maHraH (1)
auerary: 1 — cy6eTpart; 2 — 6eHsunauerart; 3 — 6eH3unigeHaialeTar;
4 — signosigHa GeHsonHa kucrota. [ArCH,] = 0,4; [Mn(OAc),] =
0,08; [H,S0,] = 1,0;0,] = 4,0-10**monb-n -; Vp (06’em peakujiiHoi
macy) = 0,01 n.

C, monb/n

04
0,3
0,2

0,1

Puc. 2. KiHeTuka okucHeHHSI 4-aleTamifoTonyony B OLTOBOMY
aHrigpuai npy 20 °C 3a HasBHOCTI CynbdaTHOi KUCMOTU Ta MaH-
raHbpomigHoro kartanisatopa: 1 — cyberpar; 2 — 6eHsunauerar;
3 — 6eHsunigeHpiauerar; 4 — 6eH30MHa kucnota; 5 — 6eH3unbpomiz.
[ArCH,] = 0,4; [KBr] = 0,08; [Mn(OAc),], = 0,08; [H,SO,], = 1,0; [O,]
= 4,0-10% monbn"; V. (06'em peakujiitHoi macu) = 0,01 1.

Tabnuuga 2. KoHCTaHTV WBMAKOCTI peakLii y CUCTEMi 030H — apeH —
oLTOBWIA aHrigpua — cynbatHa kucnota npu 20 °C

[0,],10¢ [ArH] 102, |k,
Moanu':.n . MO . n'dh’honkﬂ 'c.1

AICH, + 0, — 028+057 |7,7+283  [0,850,06
ArCH,OH+ 0, — 035+090 |97+383  [2,95:024
ArCHO +0, — 035+090 |93+371 [1,250,10
ACHOAC+0,—  |035+090 [99+319  |048+0,04
AICH(OAC),+0,—» |028+057 |201+389 |036+0,03
ACH,OH+AcO— |- 15,1+359 | 450,00 45
ArCHO +Ac,0 — - 151+359 | 15500+ 15

Tabnuus 3. KoHcTaHTu WwemakocTi peakyii Mn?*Br 3 ArCH, Ta ioro
OKCUIEHBMICHUMU MOXiZHUMM B OLTOBOMY aHrigpuai npu 20 °C.

[ArCH,], = 0,40; [Mn(OAc),], = 0,08; [KBr] = 0,08; [H,SO,], = 1,0 Monb- !
k(mm arp T (monb-c)!
ArCH, ArCH,OAc ArCH(OAc),
0,15+ 0,01 0,09 + 0,009 0,06 = 0,005

Tabnuus 4. 3anexHiCTb CEeNeKTUBHOCTI OKUCHEHHS 4-aLeTamigoTonyony
3a METUMBHOIO rPyNoH0 Bif KOHUEHTpauii maHraH (I1) auetaty npu 303 K.
[ArCH,], = 0,4; [O,],= 4,010 [H,SO,], = 0,8; [KBr], = 0,08 monb-r"*

3]0 4]0

3]0

CeneKkTUBHICTb

Buxia, %

[Mn(OAc),],, OKUCHEHHS!
a1
Moned ArCH,0Ac | ArCH(OAc), | ArCHBr |33 METUNEHO
2 2 2 rpynoto, %

0,02 55 38,0 5,0 48,5
0,04 8,8 50,5 50 64,4
0,06 12,4 61,0 53 78,7
0,08 15,2 69,5 53 90,0
0,10 15,2 68,4 55 89,1

CeJIeKTUBHICTh 030HYBaHHs 4-aleTaMigoTOIyoNy 3a
METHJIBHOO TPYIIOI0 30UTBIIYETHCSI BBEICHHSM Y CUCTEMY
Ac,0-ArCH,-H,SO -O, karanizaropa —manras (II) anerary.
3a 1foro HassBHOCTI OCHOBHUMH MPOYKTaMHU PEAKIIil CTAI0Th
BIZIITOBITHI apOMAaTHUYHI CIIAPT i AJIBJICTI/T SIK alleTaTHI MOXiTHI
(puc. 1).

VY mux ymoBax mepeBaxae 4-aleramizoOcH3MIIaNeTaT
(65,5 %), Buxin 4-anieraminobdensmwrigerianerary — 20,0 %
(puc. 1). CymapHa CeJIeKTHBHICTh OKUCHCHHS 32 O1YHUM JIaH-
LIFOTOM CTaHOBUTH 85,6 %. BignosinHa OeH30liHA KHCIIOTA
3’SIBIISIETHCS. B CHCTEMI TUTBKH ITICIS TOBHOTO OKHCHEHHS
cyoctpary (puc. 1, kp. 4).

I'mubuaa 030HYBaHHS 4-aleTaMiIOTOIYOIy /IO BiIIIOBII-
HOTO aJIbJIeTiy 30UIBIIYETHCS B YMOBAX KaTajlizy peakiii
CYMIIIIIIO COJEH MepexiHuX MEeTawiB 1 Kajiid Opomimy. 3a
HasSBHOCTI MaHTaHOPOMITHOTO KaTalizaTopa, Cynb(aTHOl
kucioTH 1 3a Temrieparypu 20 °C nipu KoHBepcii cyocTpary
100 % Buxin 4-armeramizoOCH3WIIICH-TIAI[eTaTy AOCSITAE
69,5 % (puc. 2). Y peakuiitHiii Maci TaKOX BUSIBJICHI BiIIIO-
BimHi Oensmnanerar (15,2 %), 6ensmwidpomin (5,3 %) i ciosi
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KIJTBKOCTI 4-areTaMizo0eH3aIAbAeTiNy, a IPA BUIEPITHOMY
OKHCHEHHI CyOCTpaTy B CHCTEMi HAaKONMHMYYEThCS 4-areTa-
MigoOeH30itHa kucnoTa (puc. 2). Ha BimMmiHy Bif KaTamizy
ManraH (II) aeraTom, arTbOBaHi CITUPT Ta aTbICTIA Y X
YMOBaxX HaKOIMYYIOThCS MapaienbHo. [IpunuHenns mogaui
030HY B 30HY peaKIlii MPU3BOANTS JI0 FaJbMYBaHHs POLECY
OKHCHEHHSI, IIPY LIbOMY BiJJOYBa€THCSI IIBUAKE BiJTHOBJICHHSI
Karajizaropa.

OGroBopeHHs

KoHcTaHTH MIBUIKOCTEH peakiiii 030Hy 3 OKCUTCHBMICHH-
MH TOXITHUMH CyOCTpaTy CYTTEBO BHIIIi, HIX 13 BUXITHUM
cyoctparoM (maba. 2), a OTKe CTallioHapHa KOHIICHTPALIis
CIIUPTY 1 aNBIETITy B PO3UHHI Ty’Ke HU3bKa. BTiM IXHe arm-
JIyBaHHS iCTOTHO 3HIDKYE PEaKIiiHy 3IaTHICTh Y PeaKIil 3
030HOM (ma6i. 2), 110 CTBOPIOE YMOBH ISl yTBOPEHHS 1X SIK
alleTaTHUX MOXIHUX, 11O JIETKO TiJPOITi3YIOTHCSL.

Peaxkuis, 1110 BU3HAYa€ CEIIEKTUBHICTh OKMCHEHHSI METHII-
OeH3oury 3a OIYHMM JIAHIIOTOM, — B3a€EMOJIis CyOcTpary 3
aKTUBHOW (opMoro Karaiizaropa (1), y 1bOMy BUIAJIKY 3
MaHTaHOPOMITHUM 10H-paguKaiom [9]:

ArCH, + Mn*Br’ — ArCH," + Mn*Br + H". ©)

B owrroBoMy aHrinpui 3a HasIBHOCTI CYJIb(aTHOI KUCIIO-
TH 3HAYCHHS KOHCTAHTH IIBUAKOCTI B3aeMOii cyOcTpary
Ta HOro OKCHI'€HBMICHHUX IOXIIHUX 3 aKTHBHOIO (OPMOIO
MaHTaHOPOMITHOTO 10H-paJHuKaNa 3HWKYETHCSI B PSAY:
ArCH, > ArCH,0Ac > ArCH(OAc), (maox. 3). Ockinbku
KOHCTaHTa MIBUIKOCTI peakIii ArCH(OAc)2 3 Mn?*'Br'y
IIbOMY psily HaliMeHIIa, TO B yMoBax Karaini3y manras (II)
aleTaToM 3a HasBHOCTI 10HIB OpOMY BiH HaKOITMYYETHCS B
cHCTeMI SIK KIHLIEBUIT IPOIYKT peaKiii.

Cxutas MaHTaHOPOMIJTHOTO KaTaji3aTopa CyTTEBO BILTHBAE
Ha IIBUKICTb, CEICKTUBHICTH 1 NTHOUHY OKHCHEHHS 4-arieTa-
MIIOTOJTYOITY. 33 TAaHUMH, 1110 HAaBEICHI B maoiuyi 4,3 pOCToM
xoHmeHTparii marrad (II) arierary mocTymmoBo i ABUIILY€THCS
IIBUKICT OKUCHEHHS CyOCTpaTy i YTBOPEHHS MPOMYKTIiB
peaxiii, 3pocTac ceneKTuBHicTb okucHeHHs 3a ArCH(OAC),.
MaxkcumanbHy IIBUIKICTD 1 CENEKTUBHICTH CIIOCTEPIratoTh
IIpU BUXiHINA KoHNeHTpauii manran (II) anerary ta kaiit
6pominy 0,08 momb-r'.

OTiKe, ONTHMAIBLHUX YMOB OKHCHEHHS 4-alleTamiJoTo-
JIYOJTy JIOCSITAFOTh 3@ MOJIbHMM CITiBBITHOIICHHSIM KOMIIO-
HeHTiB KaranitnuHoi cuctemu [Mn(OAc),]/[KBr]) = 1/1,
HACTYITHE TiABUIIIEHHSI KOHIICHTPAIlii KaJIiif OpoMimy Maibke
HE BIUIMBA€ HA CKJAJ 1 CEJCKTHUBHICTh OKHMCHEHHs. Lleit
(akT — KiHETHYHE MiATBEPIPKEHHS TEPEHOCY eNeKTPOHA
3 cyOcTpary Ha i0H MeTally 3 YTBOPSHHSM apOMaTHYHOIO
KarioH-paankaia peakuii (2—7) [10].

Mn** + Bf — Mn*Bf @)
Mn*Bf+ O, — Mn**Bf <> Mn*Br +HO" + O, 3)
ArCH, + Mn*Br > [ArCH,...Mn®'Br] @)
[ArCH,...Mn*Br] <> [ArCH," ... Mn?'Br] (5)

[AICH," ... Mn®'Bf ] «> ArCH," + Mn*Bf (6)
ArCH, "« ArCH, + H' @)
AICH, +0,— ArCH,0,’ (®)

B ymosax, ko [O,] >> [O,] = 20, GenzonbHi pagukamm
TIEPETBOPIOIOTHCS TIEPEe/IyCiM y IEPOKCHIHI pankaiy (8). Sk
TI0Ka3aJIM OLiHHI PO3PaxXyHKH, yTBOPEHHS 4-arieTamino0eH-
3WITiIeH TialeTary Aaii Bii0yBaeThesl, HMOBIPHO, 32 CXEMOIO
peaxkiriii (13—17). 4-AuieraminoOeH3WIAICTAT Y IIUX YMOBaX
HAKOMHUYYEThCS 3aBASKH peakuism (9—12) i mani moxe
OKHCHIOBATHCH 110 OeH3MIbHUX pajukaiiB (18,19) 3 ixHiM
MIEPETBOPEHHM HaJali 3a HABEICHUMHU CXEMaMHU.

2ArCH,0, — 2ArCH,0" + O, ©)

AICH,0" + Mn®* — ArCH,0" + Mn*, (10)
ArCH,0" + Mn?Br- — ArCH,0" + Mn?'Br’, (1)
ArCH,0" + CH,~C"= O — ArCH,0Ac, (12)

ArCH,O, + Mn*+ H* — ArCHO + Mn*'+ HO', (13)
ArCH,0, + Mn*Br + H" —

ArCHO + Mn*Br'+ HO', (14)
2ArCH,O, — ArCH,OH + ArCHO + O, (15)
ArCH,OH + Ac,0 — ArCH,OAc + AcOH, (16)
ArCHO + Ac,0 — ArCH(OAo),, (17)

ArCH,OAc + Mn*" — ArCH'OAc + Mn*" + H+, (18)

ArCH,0Ac + Mn?Br —
ArCHOAc + Mn*Br + H+. (19)

3a nanumu QaxoBoi stiteparypu [ 11] i pesynsraramu orri-
HIOBAJILHUX PO3PaxXyHKIB, YUMAaJIO MEPOKCUIHHUX PAJUKAIIB
BUTpauyaTUMyThCs a0b0 3a peakuieto (14) 3 yTBOpeHHSIM
4-aneTaMiHOOCH3aJIBJIETITY, IKAN Jalli TIEPETBOPIOETHCS Y
BIIOBiNHI OCH3MITIICHIIaeTaT i OEH30HHY KHCIIOTY, a00 B
peaxiii 3 030HOM 3 YTBOPEHHSIM AIKOKCHIBHHUX PaJUKaIiB
(9) [12]. ANKOKCHITBHI paTuKalli, YTBOPEHi B 00’ €Mi po3-
YUHHHUKA, MOXYTb PEaryBaTu 3 BiTHOBJICHOK (OpMOIO Ka-
tasizaropa (10,11) 3 yrBopeHHSIM aHiOHY, KW 32 HATBHOCTI
anwIiii-KaTioHy 31aTHUI IepeTBOPIOBATHUCS B AlIMIILOBAHUH
anpzerin (12).

BucHoBKu

1. BuBumiIM KiHCTUYHI OCOOIMBOCTI Ta MEXaHI3M piHH-
Ho(a3Hoi peakuii 030Hy 3 4-amiHoToyos10M. [lokazaHo, 110
BBE/IEHHS B KarastituyHy cuctemy Mn(11)-H,SO,-Ac,O xaniii
OPOMITy CyTTEBO I IBHUIIYE [THOUHY, IIIBUIKICTD 1 CEIICKTHB-
HICTh OKHCHEHHS CyOCTpaTy, OCHOBHUM IPOIYKTOM PEAKIIi] €
4-arteTaMito0eH3MIII AeHalaeTar i3 BuxogoM 69,5 %, Buxing
alWILOBAHOTO CIIUPTY CTAaHOBUTH 15,2 %.

2. 3’sicyBanm, MO aKTUBHOIO YaCTHHKOIO, STKa BiJIIOBITa€E
3a BKJIFOUCHHSI CyOCTpary 10 OKHCHEHHS 332 METHIIBHOIO
rpynoro 3a HasiBHOCTI MaHraH (II) anerary Ta kaniii Opominy,
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€ MaHraHOpoMiaHUH i0H-pagukai (Mn(1l)Br'), akTHBHIIIHIA,
HiK Mn (III), a ToMy BiH IIBUAIIE iHINIIOE OKUCHEHHS 32
METHJIBHOIO TPYIIOI.

3. 3a pesyabraTtaMu 3iHCHEHHUX JIOCITIIKEHb PO3POOHIIH
HU3bKOTEMIIEPATYPHHIA, €KOJIOTIYHO YUCTHI METOJI CUHTE3Y
4-amiHOOCH3aTIBIETI Y.

4. ExcriepuMeHTaIbHI pe3yabTaTH MOXKYTh Oy TH OCHOBOIO
JUTSL pO3POOJICHHS TIPETIAPATUBHIX 1 IPOMUCIIOBHX METOIIB
OJICPKaHHS 1HIIIMX APOMATUYHKX aJIbJICTi/IiB.

®iHaHCyBaHHA

[ocnipkeHHs BkoHaHe B pamkax HOP CxigHoykpaiHcbkoro
HaLlioHanbHoro yHiBepcuTeTy iMeri Bonognmupa [lans «Po3spobka
eHepro- Ta pecypco3bepiratounx TexHonoriny, [1H-08-17,
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The aim of the work is to validate a simple and rapid iodometric procedure for the quantitative determination of amoxicillin in pure substance
and medicinal preparation using potassium caroate as analytical reagent.

Materials and methods. The procedure involves the use of potassium caroate (KHSO,) as an oxidant. The assay is based on the quantitative
penicillin oxidation by KHSO, to the corresponding S-oxide. The interaction between amoxicillin and analytical reagent is stoichiometric.
Indirect iodometric method is used for the quantitative determination of amoxicillin main substance. The validation procedure was performed
according to the State Pharmacopeia of Ukraine.

Results. The precision, accuracy, limit of detection (LOD), and limit of quantitation (LOQ) are accepted over the concentration range of
80-120 % with a correlation coefficient of 0.999. LOD and LOQ were found to be 4.91 % and 14.73 % for amoxicillin pure substance
respectively. The precision calculated as the relative standard deviation (RSD) was less than 0.8 % and accuracy (9, relative error) was
better than 0.4 %. The proposed method was validated statistically and through recovery studies. For Amoxicillin medical preparation
RSD 21.93 % and 6 2 1.62 %.

Conclusions. The obtained data showed acceptable agreement with the certificate results, so the proposed procedure can be used for
the assay of amoxicillin in medicinal preparation.

Key words: analysis, validation, amoxicillin, potassium caroate.

Current issues in pharmacy and medicine: science and practice 2022; 15 (1), 19-24

Banigauis nogoMeTpUYHOI METOAUKM KiNbKICHOTO BU3HAYEHHS aMOKCULMAiHY B CyGCTaHLil Ta nikapcbkoMy npenapari
tO. tO. Cepptokosa, O. B. Konichuk, T. O. Tomaposcbka, C. M. MNonysH, 3. B. Woskoga, O. I. MorocsH

Meta po6oTu — Banigauis NpocToi Ta LWBKMAKOI A0AOMETPUYHOT METOAMKN KiNlbKICHOTO BU3HAYEHHS! aMOKCULMIiHY B cy6cTaHLii Ta nikap-
CbKOMY npenaparti 3 BAKOPUCTaHHSM Kanii kapoaTty sk aHaniTM4HOTO peareHTy.

Matepianu Ta meToau. Metoauka nepeatavyae BukopucTanHs kanin kapoary (KHSO,) sik okucHMKa. AHaria 3acHOBaHUI Ha KinbKicHOMY
OKMCHeHHI newiuuniy KHSO, ao signosigHoro S-okcuay. OKMCHO-BiAHOBHA B3a€EMOAISA € KirlbKiCHOK Ta CTexioMeTpuyHot. Henpsama
NofoOMeTpUYHa MeToAMKa BUKOPUCTaHa AN KiflbKICHOrO BU3HA4YEHHS! OCHOBHOI pe4OBUHM amokeuuumniHy. Mpoueaypy Banigawii BukoHanm
BignogigHo ao [epxasHoi ®apmakonei YkpaiHu.

PesyniraTtn. TouHICTb, BiATBOPIOBaHICTb, MEXy BuABNEHHs (MB) i Mexy kinbkicHoro BusHadeHHs (MKB) BcTaHOBMOBaNu NpUNHATHUMM
B AianasoHi koHueHTpauii 80-120 % i3 koediuieHTom kopensuii 0,999. MB i MKB — 4,91 % T1a 14,73 % ans amokcuumniny cyberaHuii
BiANOBIQHO.

BigTBOpPOBAHICTD, LLIO pO3paxoBaHa K BiGHOCHE CTaHAapTHe BiaxuneHHs (RSD), ctaHoBuna meHwe Hix 0,8 %, a TouHicTb (O, BiAHOCHa
noxubka) — 0,4 %. 3anponoHoBaHUIN METOZ NPOBanifoOBaHO CTAaTUCTMYHO. [Ins amokeuuumniny nikapebkoro npenapaty RSD > 1,93 % i
021,62 %.

BucHoBku. Pe3ynsratin manu BiporigHy kopensuito 3 gaHuMu ceptudikata. OTxe, 3anponoHOBaHy METOAMKY MOXHa BUKOPUCTOBYBATM
[NS KiNbKICHOTrO BU3HAYEHHS aMOKCULMNIHY B NiKapCbKOMY npenapari.

Knrouogi cnoga: aHani3, Banigauis, aMOKCULMIIH, Kanii kapoar.
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OpueiHarbHi QoCiOXeHHs

Banupaums iiofomMeTpUYecKoil MeTOAUKM KONUYECTBEHHOIO onpeaeneHus aMOKCULMNTNHA B CyGCTaHLmMM
U NeKapCcTBEHHOM npenapare

tO. 0. CeppatokoBa, E. B. KonecHuk, T. A. Tomaposckas, C. M. MNMonysH, 3. B. LWoskosas, E. I'. MorocsH

Llenb pabotkl — Banuaaums NpocToi 1 6bICTp0I71 MOLOMETPUYECKON METOAMKMN KONUYECTBEHHOTO OMNpeaeneHns aMoKCULMnMHa B Cy6-
CTaHUMn 1 nekapCTBeHHOM npenapaTe C UCNoNb30BaHNEM KapoaTta Kanna B Ka4eCcTBe aHanuTU4eCKoro peareHTa.

Matepuansi n metoakl. MeTofuka npegnonaraet ucnonb3osaxue kapoara kanus (KHSO,) B kadecTse okucnuTens. AHanma OCHOBaH Ha
KOrM4eCTBeHHOM OKucneHun neHnuunnuia KHSO, no cooteetcTytolLiero S-okenaa. OKUCnUTeNbHO-BOCCTAHOBUTENbHOE B3AUMOAENCTBIE
SBMNSETCS KONMWYECTBEHHBIM 1 CTEXMOMETPUYECKUM. [INsi KONMYECTBEHHOW OLEHKM OCHOBHOIO BELLECTBA aMOKCULMIMMHA Obln ucnonb-
30BaH MEeTOA HEMPSIMOro MOLOMETPUYECKOro TUTpoBaHust. Npoleaypa Banuaauuy npoBoaunack B COOTBETCTBUM C [OCY[apCTBEHHOM
dapmakoneeit YkpanHbl.

Pesynkratkl. TO4HOCTb, BOCMPOW3BOAMMOCTb, Npefen obHapyxenus (MO) n npeaen konudecteeHHoro onpegenenus (MKO) 6binu npu-
emrnembl B avanasoHe KoHueHTpauuin 80-120 % ¢ koadpcuumerTom koppensaummn 0,999. MO un NKO coctasunmn 4,91 % v 14,73 % ans
aMOKCULMNNMHa cybCcTaHLmMM COOTBETCTBEHHO. BOocnpon3BoaMMOCTb, paccunTaHHas Kak OTHOCUTENbHOE CTaHAapTHOe oTknoHeHue (RSD),
cocrasuna meHee 4em 0,8 %, a TOUHOCTb (O, OTHOCUTENbHas norpelwHocTb) — 0,4 %. MpeanoxeHHas MeToaMka NpoBanuaMpoBaHa cTa-
TcTuyeckun. ins amokeuumniuHa npenapara RSD 2 1,93 % 1 6 2 1,62 %.

BbiBoab!. nOﬂy‘-IeHHbIe pesynbratbl UMeNn OCTOBEPHYIO Koppenauuto ¢ JaHHbIMKU cepTugumkara. CnepgoBartenbHo, npegnoxeHHaa me-

TOAMKA MOXET ObITb MCNOMb30BaHA AN KONMMYECTBEHHOTO onpeneneHna aMmokCuumnnMHa B fieKapCTBeHHOM npenapare.

KntoyeBble cnoga: aHanus, Banuaaumns, aMOKCULMINIINH, KapoaT Kanums.

AkTyanbHble Bonpochl hapMaLeBTUYECKON M MeaMLMHCKON Hayku U npakTuku. 2022. T. 15, Ne 1(38). C. 19-24

Penicillin is widely used in nowadays treatment of various
diseases. It belongs to a f-lactam group of antibiotics. The
modern literature reveals the following procedures proposed
for quantitative analysis of Amoxicillin assay in bulk and
medicinal preparation. There are chromatography procedures
[1,2]. The techniques are accurate and precise but require
long-lasting preparation and expensive reagents. The titri-
metric procedures [3] are developed for some penicillins.
A blank determination is required. Voltammetric [4,5],
spectrophotometric [6,7], and chemiluminescence [8,9]
procedures are also described in modern research results.
They are sensitive enough, show precise and repeatable data.
The proposed methods the require application of additional
equipment which is not suitable for small laboratories. HPLC
is a pharmacopeial method recommended for the penicillin
assay [10-12].

The reverse iodometric titration is used for the quantita-
tive determination of penicillins. The titer of the procedure
depends on temperature and should be corrected each time.
The experiment performance is approximately 40 min [13].

So, the titration procedures can be appliable for Amoxi-
cillin assay because of their simplicity, economic profit, and
duration.

One of the advantages of the developed procedures is
the usage of one oxidation reagent for the determination of
different f-lactams. This reagent is nonpoisonous, low-cost,
stable while stored storage for a long time. Potassium caroate
as an analytical reagent meets all of the requirements.

That is why validation of Amoxicillin pure substance and
medical preparation reverse iodometric titration quantitative
determination by means of potassium caroate is of great
interest.

Aim
The aim of this work is the investigation a reaction of Amoxi-
cillin with potassium caroate and validation of the deve-

loped iodometric procedure for pure substance and medical
preparation.

Materials and methods

All used reagents were of a chemical purity.

Potassium caroate (KHSO,) solution was used as an ana-
lytical reagent. Caro acid is commercially available under
the trade name “Oxon”. The 0.02 mol L' solution of potas-
sium caroate is stable enough (the oxidation activity remains
constant during 30 days). It is nontoxic and not expensive.

1. Preparation of 0.02 mol L' potassium caroate solution.
0.615 g (the precise weight) of KHSO, are dissolved in 100
mL of distilled water at 293 K. The reverse iodometric ti-
tration is used for blank determination of potassium caroate
content.

2. Preparation of 0.02 mol L' sodium thiosulphate solution.
The standard titer fixanal was used for preparation of the
0.1 mol L' sodium thiosulphate solution at 293 K.

3. Preparation of 5 % potassium iodide solution. 5.0 g of
potassium iodide was dissolved in 100 mL volumetric flask
in distilled water.

4. Preparation of 0.1 mol L'sulfuric acid solution. The
standard titer fixanal was used for the preparation of the solu-
tion.

The microburette with the £0.01 mL accuracy was used
for iodometric investigation.

Amoxicillin pure substance was used as received. The
content of the main substance was determined independently
by the method of HPLC and given in the quality certificate,
together with the moisture. Amoxicillin medical prepara-
tion was used in the form of capsules (0.5 g, produced by
TEVA, France). The quality certificate data were obtained
by the HPLC method (the content of Amoxicillin is 0.491 g).

The procedure of Amoxicillin assay using HPLC method. Liquid
chromatography (2.2.29) as described in the test for related
substances with the following modifications. Mobile phase
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Initial composition of the mixture of mobile phases A and
B, adjusted where applicable. Injection Test solution (a) and
reference solution (a). System suitability Reference solution
(a): — repeatability: maximum relative standard deviation of
1.0 percent after 6 injections.

Calculate the percentage content of C H /N,O,S from
the declared content of amoxicillin trihydrate CRS [10—12].

Investigation of S-oxidation reaction of Amoxicillin with
potassium caroate. 10.0 mL 0of 0.02 mol L' of potassium caroate
solution and 10.0 mL of 0.01 mol L penicillin solution
were pipetted into 100 mL volumetric flask and brought to
the mark with distilled water. After the addition of Amoxicil-
lin, the stopwatch was switched on. The volume was mixed.
After certain periods of time 10 mL of the obtained mixture
were taken for titration into flask containing 1 mL of sulfuric
acid solution and 1 mL of potassium iodide solution. The 0.02
mol L' sodium thiosulphate solution was used for titration
of isolated iodine in the presence of starch.

The procedure of Amoxicillin pure substance determination
using potassium caroate. 0.35 g of penicillin were dissolved
by heating in 10 mL of DMFA 100.00 mL volumetric flask.
After the complete dissolution, the volume was brought to
the mark with distilled water. Further like in the S-oxidation
reaction of Amoxicillin.

The blank investigation was performed in the same condi-
tions paralleled (without Amoxicillin with the same amount
of KHSO, 0.02 mol L™ solution).

The procedure of Amoxicillin medical preparation determi-
nation using potassium caroate. The content of the capsule
was dissolved in 10 mL of DMFA by heating in 100.00 mL
volumetric flask and brought to the mark with distilled water.
Further like in the Amoxicillin pure substance.

Method Validation. The method was validated according
to the State Pharmacopeia of Ukraine article “Validation of
analytical methods™ [14]. The following criteria were analyz-
ed: specificity, accuracy, precision, linearity, range, detection
limit, quantitation limit. Microsoft® Excel 2010 was used for
the calculation of regression parameters.

Results

The procedure is based on the reaction of amoxicillin S-oxi-
dation using potassium caroate in acidic medium. The scheme
of the hypothetic reaction is assumed from literature survey
and our investigations and is shown in the Fig. /.

The excess of potassium caroate was determined by reverse
iodometric titration.

Each one mL of sodium thiosulphate 0.01 mol L' solution
is equivalent to 0.001827 g of amoxicillin preparation.

The recommended range of titration procedure is the in-
terval from 80 % to 120 %. The straight linear dependence
was investigated for five working solutions with the concen-
trations 80 %; 90 %; 100 %; 110 % and 120 %. The titration
was repeated three times for every concentration. The results
obtained were analyzed by the least square method for
the straight linear dependence: Y =b-X + a. They are shown
in Table 1. The linearity was studied in the normalized coor-
dinates and is proposed in Fig. 2.

H NH, H
S CH,
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\ N CH,
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Fig. 1. The scheme of chemical interaction between amoxicillin and
potassium caroate.
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Fig. 2. Straight linear dependence of sodium thiosulphate volume on
concentration of amoxicillin.

The precision and ruggedness of the proposed procedure
were studied by measuring five different concentrations with
three times repetition. Accuracy and convergence were stu-
died using the same working solutions. The obtained results
were analyzed statistically. The received data were compared
to the SPhU criterion. The results are shown in Table 2.

The results of Amoxicillin capsules quantitative determi-
nation using potassium caroate as an analytical reagent by
the iodometric procedure are given in Table 3. The inves-
tigation was performed for 3 different concentrations and
robustness was studied for two days.

Discussion

The S-oxidation reaction between Amoxicillin and potassium
caroate is quantitative and stoichiometric: 1 mol of potassium
caroate goes per 1 mol of Amoxicillin. Amoxicillin S-oxide is
the product of redox interaction. The duration of interaction
is not more than 1 min [3].
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Table 1. Characteristic parameters of the linearity of amoxicillin assay using potassium caroate (Y = b-X + a)

Standard deviation (SD) | Statistical uncertainty criterion (< 1.21-SD) | Practical acceptability criterion

a 14735 |S,=1.465 |a]<2.25 corresponds
b 0.9850 [S,=0.015 | b-1|<0.146 corresponds
S ou 0.465 <0.48 corresponds
R 0.99969 20.99959 corresponds
LD 491 %

LoQ 14.73 %

Table 2. The results of validation parameters analysis for Amoxicilline iodometric determination using potassium caroate

No. of working solution Nominal x, % | Titrant volume (V, - V,), mL
1 1.14

Actual y, (%)

Actual in compare with nominal, % Z,= 100 (Y, / X)

78.95 98.69
2 80.00 117 77.59 96.99
3 1.16 79.63 99.53
4 1.30 90.03 100.03
5 90.00 1.29 89.34 99.27
6 1.31 90.72 100.80
7 143 99.03 99.03
8 100.00 1.43 99.03 99.03
9 1.44 99.73 99.73
10 1.61 111.50 101.36
1 110.00 1.59 110.11 100.10
12 1.60 110.81 100.74
13 1.75 121.20 101.10
14 120.00 1.74 120.50 100.42
15 1.74 120.50 100.42
Mean 99.82
Relative standard deviation 0.82
Relative confidence interval 0.44
Systematic error +0.02
Statistical insignificance of systematic error 6 < A, 0.01<0.47 Performed
Statistical insignificance of systematic error 6 < max & 0.01<0.67 Performed

Table 3. Quantitative determination of Amoxicillin capsules 0.5 g results using potassium caroate as analytical reagent

I L

Level 0.500 0.400 0.300 0.500 0.400 0.300

1 0.475 0.375 0.295 0.495 0.389 0.280

2 0.489 0.385 0.280 0.495 0.392 0.285

3 0.485 0.385 0.285 0.489 0.377 0.289

4 0.485 0.387 0.285 0.479 0.389 0.289

5 0.489 0.392 0.287 0.485 0.385 0.295

Mean, g 0.485 0.385 0.286 0.489 0.386 0.288

RSD, % 1.18 1.61 1.91 1.40 1.50 1.93

5, % 1.01 1.15 1.62 0.41 1.15 1.52
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Straight linear dependence is significant in the range of
80-120 % investigated concentrations. The linear equation
is used for the calculation of amoxicillin pure substance
quantitative determination using reverse iodometric titration.
The equation of the calibration curve is Y = (1.47 £ 0.15)X
with a correlation coefficient r = 0.99. The obtained results
of linearity dependence meet the requirements of the SPhU
article for validation of analytical procedures such as titration.
The values received correspond to obligatory for evaluation
of the proposed procedure.

The limit of detection (LOD) and the limit of quantification
(LOQ) are less than 32 % and do not influence the quantita-
tive determination of amoxicillin in the pure substance-using
calibration curve method.

The method was successfully applied for the determination
of amoxicillin in pure substance for five different concentra-
tions with percent recoveries of 99.82 %. The statistic pa-
rameters meet the standards of the requirement investigation.

The procedure of amoxicillin quantitative determination
using potassium caroate was performed for amoxicillin
capsules. The precision, accuracy, and robustness were de-
termined. Under three concentrations within two days, RSD
did not exceed 1.93 % (6 = 1.62 %).

Conclusions

The reaction of Amoxicillin and potassium caroate was
studied and the possibility of its application in the phar-
maceutical analysis was shown. The developed procedure
had statistical results that allow determining the content of
Amoxicillin content in pure substance and medicinal prepa-
ration. For Amoxicillin in bulk and capsules RSD = 0.82 %,
0=0.44 % and RSD =1.93 %, 6 = 1.62 %, correspondingly.
LOD=4.15 %, LOQ =12.46 %. The investigated procedure
of Amoxicillin assay using potassium caroate by reverse
iodometric titration can be provided into the analysis as an
alternative to pharmacopeia.
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Detection of atomoxetine and its metabolites in the urine
by thin-layer chromatography and mass spectrometry
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The aim of the study was the detection of atomoxetine and its biotransformation products in the urine under TLC screening conditions and
identification of the metabolites using mass spectrometry method.

Materials and methods. The volunteer’s urine samples after taking a single therapeutic dose of atomoxetine (2 capsules of 60 mg each of
Strattera®) were studied. Sample preparation included diluting acid hydrolysis followed by the native compound and metabolites extraction
with chloroform from the saturated solution of ammonium sulfate at pH of 11-12. Thin-layer chromatography studies of the extracts were
carried out in 18 mobile phases including those proposed by The International Association of Forensic Toxicologists for general drug
screening, and those widely used in forensic toxicological studies. The color reactions were carried out using a range of chromogenic
reagents. A Varian 1200 L mass spectrometer (Netherlands) equipped with a dual quadrupole mass analyzer was applied for analysis
of the eluates from chromatograms. Identification was undertaken at the direct introduction of the sample into the ion chamber, electron-
impact ionization (70 eV), and full ion scanning mode.

Results. The spot of the native drug on the chromatogram was identified by the R, value. Two atomoxetine biotransformation products
were identified by the molecular weights that correspond to the molecular ion peaks in the mass spectra.

Conclusions. Atomoxetine and its biotransformation products were detected in the urine under TLC screening conditions and identified
using mass spectrometry method. Chromatographic mobility of the native compound, hydroxyatomoxetine, and dihydroxyatomoxetine in
the TLC screening systems as well as the results of their visualization using chromogenic reagents applied for toxicological drug screening
in the systematic toxicological analysis have been determined.

Key words: atomoxetine, hydroxyatomoxetine, dihydroxyatomoxetine, sample preparation, thin layer chromatography, mass spectrometry.
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BusiBneHHs1 aTOMOKCETHHY Ta oro MeTaboniTiB y cevi 3a 4;ONOMOro TOHKOLIAPOBOi XpomaTorpadii Ta Mac-cnekTpomeTpii
C. A. Kapnywwha, C. B. Batopka, T. O. TomapoBscbka

MeTta po6oTu — BUSIBNEHHS aTOMOKCETWHY Ta NPOAYKTIB ioro BioTpaHcdopmalii B cedi B ymoBax TLUX-ckpuHiHry Ta igeHTudikauis meTa-
6oniTiB METOLOM Mac-CreKkTPOMETPil.

Matepianu Ta metoaun. [ocnigxeHo 3pasku cevi 4OOPOBOMbLSA NICNS NPUIAMaHHA OAHOPA30BOI TePaneBTUYHOI J03W aTOMOKCETUHY (2
kancynu no 60 mr Strattera®). MpoboniarotoBka BkMtoYana KMCNOTHWI MAPONi3 i3 AanbLLUOK eKCTpaKLIietd HAaTUBHOI CNonyku Ta MeTaboniTis
X1OPOPOPMOM i3 HACUHEHOTO PO3UMHY CynbdaTy amorito npu pH 11-12. JocnimKkeHHs eKCTPaKTiB METOLOM TOHKOLLIAPOBOI Xpomatorpadii
nposogunu y 18 pyxommx dasax, ski BKIoYanu Ti, Lo 3anpornoHoBaHi MixHapoaHo acouialieto CyaoBKX TOKCUKOMOTIB AN1S 3aransHOro
CKPUHIHTY NiKapCbKMX PeYOBUH, @ TaKoX hasu, KOTpi LUMPOKO BUKOPUCTOBYHOTb NPY CyA0BO-TOKCUKOMNOTYHMX AoChimKeHHsX. Konboposi
peakuii BUKOHanu 3 BUKOPUCTaHHSAM psifly XPOMOTEHHUX peakTuMBIB. [ins aHanidy entoaris i3 XxpoMaTorpaM BUKOPUCTOBYBamnM Mac-CnekTpo-
metp Varian 1200 L (Higepnanau) 3 noaBiliH1M KBagpynomnbHUM Mac-aHanisatopoM. |aeHTudikawiio 3aicHUnm nig Yac npsiMoro BBeAEHHS
3pa3ka B iOHHY Kamepy, ioHi3aLii enekTpoHHUM yaapom (70 eB) y pexumi NoBHOro CkaHyBaHHS! iOHIB.

Pesynerati. Mnsamy HaTMBHOTO Npenapaty Ha XpomaTorpami ineHTudikysanu 3a sHaveHHam R, [lBa npoayktu GiotpaHcdopmalii ato-
MOKCETUHY iAeHTUIKyBanu 3a MONEKYNSAPHUMM Macamu, Lo BiAnoBigany nikaM MOMNeKynspHUX iOHIB Y Mac-cnekTpax.

BucHoBku. ATOMOKCETUH i NpoayKTy Moro bioTpaHchopmaLlii BusiBunu B cedi B ymosax TLLUX Ta ineHTUdikyBanu Metogom mac-CrnekTpo-
MeTpii. BctaHoBMNM XxpomatorpadiyHy pyXnuBiCTb HAaTUBHOI COMYKY, FiAPOKCMATOMOKCETUHY Ta AUriAPOKCUATOMOKCETUHY Y CKPUHIHIOBUX
TLLX-cucTemax, a Takox pesynbTaTi iXHbOI BidyaniaaLlii 3a JONOMOror XpOMOrEHHIX peareHTiB, LU0 BUKOPUCTOBYKOTb A1 TOKCUKOMOTYHOMO
CKPUHIHry nikapcbkux 3acobiB y cMCTEMaTUYHOMY TOKCUKOMOTYHOMY aHanisi.

ARTICLE UDC 615.065:54.061/062:547.712.22:001.8
\[e} DOI: 10.14739/2409-2932.2022.1.252070
Current issues in pharmacy and medicine: science and practice 2022; 15 (1), 25-30
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spectrometry
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OOHapyxeHne aTOMOKCETUHA U ero MeTabonnToB B MOYe MeTOAaMU TOHKOCIOHOM XpomaTorpadum n Macc-CnekTpoMeTpum
C. A. KapnywwHa, C. B. bBatopka, T. A. TomapoBckast

Llent pa6oTkl — 06Hapy»eH1e aTOMOKCETHA U MPOAYKTOB ero GuoTpaHcopMaLn B Moye B yCroBUsX TCX-CKpUHUHTA U MAEHTUdMKALMS
MeTabonmMToB METOOM MacC-CrEKTPOMETPUM.

Matepuansl u metoasl. Viccnegosanm obpasusl Moyu fobpoBonbLa nocne npuéma 0fHOPa3oBO TepaneBTUYECKO [03bl aTOMOKCe-
THa (2 kancynbl no 60 mr Strattera®). MpobonoaroToBka BKMOYANa KMCMOTHLIN MMAPOIN3 C MOCNeaytLLe SKCTpaKUMEN HAaTUBHOIO
coefvHeHNst U MeTabonnToB XNOPOdOPMOM 13 HACHILLEHHOMO pacTBopa cynbdata ammoHus npy pH 11-12. MiccnegoBaHus aKCTpakToB
MeTOOM TOHKOCIOWMHOW XpomMaTorpadum npoBoauny B 18 nogsuxHbIX (hasax, BKIOYABLLUMX pekoMeHaoBaHHble MexayHapodHoi ac-
coupaumen cynebHbIX TOKCMKONOroB Ansi OOLLEro CKpUHMHIA NEKapCTBEHHbIX BELLECTB, a Takke dasbl, KOTOpbIE LUMPOKO UCMOMb3YT
npu cynebHO-TOKCUKONOMMYECKMX UccreaoBaHusix. LIBETHbIE peakLmm NpoMsBoAnIM C UCMONb30BaHUEM pPsia XPOMOTEHHbIX PEaKTUBOB.
[na aHanu3a anaToB C XpoMaTorpaMmm 1cnonb3oBanu macc-crnektpometp Varian 1200 L (Hugepnangpl) ¢ ABOMHBIM KBafpynomnbHbIM
macc-aHanmsaTtopom. MigeHTrdrkaumo npoBoauny npu NpsiMoM BBeAeHWI 06pasLia B IOHHYH Kamepy, MOHW3aLMK SIEKTPOHHLIM yAapOM
(70 3B) B pexxmMme NONHOro CKaHWPOBAHWS VOHOB.

Pesynkrathl. [ATHO HATMBHOTO Npenapara Ha xpomarorpaMme UaeHTUgMUMpPoBan No sHaveHunio R.. [1sa npoaykTa 6uotpaHcdopmaLmy
aTOMOKCETUHa Obinu MaeHTUULMPOBaHBI NO MOMEKYNSPHBIM MaccaM, COOTBETCTBYHOLLMM NMUKaM MOMEKYNSPHbLIX MIOHOB B MacC-CrekTpax.

BriBoakl. ATOMOKCETUH 1 NpoayKTbl ero buoTtpaHcopmaumn obHapyxeHo B Mode B ycnoBusx TCX u naeHTMuumMpoBaHo METOAOM
Macc-CrnekTpOMeTpU. YCTaHOBMNEHa XpomaTorpacuyeckasl NoABMXHOCTb HATUBHOTO COEAMHEHUS, TMOPOKCMAaTOMOKCETHA U OUTMAPOK-
CMATOMOKCETMHA B CKPUHMHIOBBIX TCX-cncTemax, a Takke pesynsrathl MX BU3yann3aLmnmn C MOMOLLbI0 XPOMOTEHHbIX PeareHToB, UCMorb-
3yembIX AN TOKCUKOMOrMYECKOro CKPUHUHIA NEeKapCTBEHHbIX CPeACTB B CUCTEMATUYECKOM TOKCUKONOTMYECKOM aHanmse.

KntoyeBble croBa: aTOMOKCETUH, MMAPOKCUATOMOKCETUH, OUTMOPOKCUATOMOKCETUH, I'IpO60I'I0,C|,FOTOBKa, TOHKOCNOMHasa xpomatorpadus,

Macc-CreKkTPOMETPUS.

AkTyanbHble Bonpockl hapMaLeBTUHECKON U MeAMLMHCKOW Hayku 1 npakTuku. 2022. T. 15, Ne 1(38). C. 25-30

Atomoxetine ((3R)-N-methyl-3-(2-methylphenoxy)-3-phe-
nylpropan-1-amine hydrochloride) is a modern antidepressant
drug relating to a class of selective norepinephrine reuptake
inhibitors (SNRI). Atomoxetine was the first non-stimulant
drug approved by the FDA (USA) in late 2002 year for
the treatment of ADHD in both children and adults [1,2].
Unlike traditional psychostimulants, atomoxetine does not
have a potential for abuse; it is not classified as a controlled
substance. The therapeutic daily dose is 40 mg daily increased
to 80 mg after 3 days and up to 100 mg after 2 to 4 weeks [3].
Atomoxetine has also been shown to be effective for treating
therapeutically resistant depression [4,5]. It can cause a range
of side effects [2,6-8], and episodes of acute and lethal ato-
moxetine poisoning also were registered [3,9-11].

Atomoxetine is actively metabolized in the body via hy-
droxylation, N-desmethylation, and benzyl oxidation. Less
than 3 % of atomoxetine dose is excreted as an unchanged
drug [2,3,12]. The postmortem atomoxetine concentration
in the urine was 0.1 mg/L. Half-life is 5.2 h and 21.6 h de-
pending on the type of metabolizers: an extensive and a poor
type respectively [3].

TLC screening is the most accessible type of screening pro-
cedure that is used in forensic toxicology. The International
Association of Forensic Toxicologists (TIAFT) has proposed
unified TLC systems for which a database of R values for
more than 16.000 toxicologically important drugs has been
created [3]. Studies on the determination of the chromato-
graphic mobility parameters for atomoxetine in the TLC
systems recommended by TIAFT have not been carried out.

Aim

The aim of the study was the detection of atomoxetine and its
biotransformation products in the urine under TLC screening
conditions and identification of the metabolites using mass
spectrometry method.

Materials and methods

The pure substance of atomoxetine was isolated from
the medicine “Strattera” (7 capsules, 60 mg; “Lilly” (serial
number C406168), Czech Republic) according to the method
described in the article [ 13]. Atomoxetine-base was obtained
by extraction of the analyte with chloroform from the aqueous
solution at pH of 11 saturated with ammonium sulphate. The
volunteer’s urine samples after taking a single therapeutic
dose of atomoxetine (2 capsules of 60 mg each of Strattera®)
were studied. Urine was collected in separate portions of 50
mL for 14 hours, starting after the 5th hour of taking the an-
tidepressant. All chemicals were of analytical grade or better.

Sample preparation. The concentrated hydrochloric acid
in the volume of 1 ml (it was based on the ratio of 0.10 mL
of the acid for every 2.0 mL of the biological fluid) was
added to 20 mL of the urine and the mixture was heated in a
boiling water bath for 30 min. The obtained hydrolysate was
cooled, placed in a separatory funnel, and shaken with 7 mL
of diethyl ether three times for 5 min each time. The organic
layer was separated and discarded. The aqueous layer was
placed in a separatory funnel again, alkalified with the sodium
hydroxide 20 % solution to pH of 11-12, ammonium sulphate
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was added until the saturated solution was obtained, and
atomoxetine-base was extracted with 10 mL of chloroform
three times each time. The extracts obtained were combined,
filtered through a pleated blue band paper filter containing
0.2 g of anhydrous sodium sulphate, and evaporated in a
water bath at 40 °C to remove chloroform. The dry residue
was dissolved in 5 mL of chloroform, mixed thoroughly,
transferred to a volumetric flask with a capacity of 25.00
mL adjusting to the specified volume with the same solvent.

Thin-layer chromatography studies of the extracts. The
Merk chromatography plates were used. Aliquot of the 1/10
part of the obtained biological extract, aliquot of the 1/10
part of the blank biological extract were concentrated to
the minimum volume of ~0.05 mL and applied on four
TLC plates as spots. Then 10 pL of the standard solution
of atomoxetine in methanol (1.0 mg/mL) was spotted next
using microsyringe. The remaining biological extract evapo-
rated to the minimum volume of ~0.05 mL was applied
as a band only on the chromatography plate, which then
was developed in the mobile phase of chloroform — ace-
tone — 25 % ammonia solution (25:5:0.3). Then the zone
in the chromatogram corresponding to this band was not
treated by the location reagent.

Chromatograms were developed in chloroform, and then
in one of the mobile phases which are listed in 7able I using
rectangular glass chambers (25 x 25 x 12 ¢cm). UV-light, nin-
hydrin solution in acetone and Dragendorff—-Munier reagent
were used for the visualization. Then atomoxetine was eluted
from the chromatogram band untreated by the location re-
agents with 4 mL of methanol (the elution yield was 99.2 %),
the eluate was filtered through a blue band paper filter.

The color reactions were carried out with 0.5 mL of the ob-
tained eluates using pieces of chromatographic plates and a
range of the chromogenic reagents listed in Table 2.

Mass Spectrometry studies of the eluates. A Varian 1200
L mass spectrometer (Netherlands) equipped with a dual
quadrupole mass analyzer was applied for analysis. Detection
was undertaken at the direct introduction of the sample into
ion chamber, electron-impact ionization (70 eV), and full
ion scanning mode.

Results

Three spots were detected on the chromatograms of the bio-
logical extracts which were obtained after sample preparation
of the volunteer’s urine after taking a single therapeutic dose
of atomoxetine. Blank biological extracts did not give corre-
sponding spots. The spot of the native compound was iden-
tified by R, the value of which coincided with the specified
retention parameter for atomoxetine in the standard solution.

Figure 1 shows atomoxetine-base mas spectrum (EI, 70
eV),m/z(I _,%): 255 [M]'(4), 176 (4), 148 (16), 117 (4), 108
(6), 91 (6), 72 (7), 65 (3), 44 (100.00). Found, m/z: 255.15
[M]". C,H, NO. Calculated, m/z: 255.4 [3]. The compliance
with the database of NIST 17 mass spectrum library was of
85-87 %.

Figures 2, 3 show mass spectra of the eluates from chro-
matograms corresponding to the other two spots that did not

Table 1. R, values of atomoxetine and its metabolites extracted from
the urine

Mobile phase alono
xetine

Chlorophorm-acetone

T | (80:20) 0 0 0

2 Ethyl acetate 0 0 0
Chlorophorm-methanol

3 (90:10) 0.15 0.08 0.05
Ethyl acetate-methanol —

4 25 % ammonia solution | 0.49 0.31 0.24
(85:10:5)

5 Methanol 0.05 0.03 0.01
Methanol-n-buthanol

6 (32) 0.11 0.04 0.01
Methanol — 25 % ammo-

7 nia solution (100:1.5) 0.3 0.2 0.19
Cyclohexane-toluene-di-

. ethyl amine (15:3:2) s e bl

9 Acetone 0.01 0 0
Toluene-acetone-ethanol

10 | —25 % ammonia solution | 0.46 0.20 0.17

(45:45:7.5:2.5)

Chlorophorm-dioxane
11 | -aetone — 25 % ammonia | 0.47 0.18 0.12
solution (47.5:45:5:2.5)

12 Chloroform-n-butanol

(32) 0.86 0.75 0.72

Ethyl acetate-acetone
13 | -25 % ammonia solution | 0.55 0.38 0.35
(50:45:5)

Benzene-Methanol-Di-
14| athylamine (90:10:10) | %83 s L

Chloroform-acetone —
15 |25 % ammonia solution | 0.74 0.60 0.56
(25:5:0.3)

Hexane-ethyl ace-
tate-ethanol — 25 %
ammonia solution
(30:10:5:1)

16 0.27 0.10 0.07

Chloroform-acetone —
17 | 25 % ammonia solution | 0.38 0.22 0.18
(12:24:1)

18 | Chloroform 0 0 0

match the native drug. Suspected products of atomoxetine
biotransformation were identified by the molecular weights
that correspond to the molecular ion peaks in the mass
spectra.

Hydroxyatomoxetine mas spectrum (EI, 70 eV), m/z
(I ,%): 271 [M]"(2), 254 [M-OH]J"(2), 176 (20), 165 (23),
146 (9), 133 (24), 117 (24), 105 (44), 91 (15), 77 (49), 60
(53),44(100) (Fig. 1). Found, m/z: 271.30 [M]". C,_H, NO,,.
Calculated, m/z: 271 .4.

Dihydroxyatomoxetine mas spectrum (EI, 70 eV), m/z
(I ,%): 287 [M]'(1),271 [M-OH]"(2), 255 [M-OH-OH]"(2),
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Fig. 1. Mass spectrum of atomoxetine-base obtained from the substance of the drug.
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Fig. 2. Mass spectrum of hydroxyatomoxetine extracted from the tested urine samples.
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Fig. 3. Mass spectrum of dihydroxyatomoxetine extracted from the tested urine samples.

Table 2. Colour of the interaction products of atomoxetine and its metabolites with the chromogenic reagents

m Atomoxetine (sensitivity, pg in spot) [13] Hydroxy-atomoxetine Dihydroxy-atomoxetine

UV light 254 nm/365 nm fluorescence purple (0.3)/light yellow (0.5) | fluorescence purple/light yellow | fluorescence pink/light yellow
2 Dragendorff-Munier orange (0.5) orange orange
3 Ninhydrin solution pink-violet (2.0) pink-violet pink-violet
4 Mandelin light-pink (5.0) yellow yellow
e R T
6 Marquis pink — light — pink (2.0) pink — yellow red
7 Froehde blue (1.0) blue — brown green
8 Liebermann Light — pink (10.0) orange — pink red — yellow
9 Erdmann Light — yellow (10.0) yellow — orange orange
10 | Sulphuric acid concentrated pink — light — yellow (10.0) pink red
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176 (17), 165 (20), 146 (9), 133 (22), 117(22), 105 (70), 91
(19), 77 (66), 60 (55), 44 (100) (Fig. 2). Found, m/z: 287.30
[M]". C,,H, NO,. Calculated, m/z: 287.4.

R values of atomoxetine, hydroxyatomoxetine, and di-
hydroxyatomoxetine extracted from the urine are shown in
Table 1. Colour of the interaction products of atomoxetine
and its metabolites with the range of chromogenic reagents
are presented in 7able 2.

Discussion

Sample preparation conditions were optimized on the basis
of early obtained results of extraction yield of atomoxetine
from aqueous solutions with organic solvents depending on
pH and nature of salting-out agent [ 14]. The pre-treatment of
the biological fluid using dilute acid hydrolysis was carried
out because the drug is excreted mostly urinary as the major
oxidative metabolite of 4-hydroxyatomoxetine-O-glucuro-
nide (80 % of the administered dose) [2,3,12]. Urine samples
were collected according to the literature half-life values of
atomoxetine [3].

The obtained results of the identification of atomoxetine
metabolites in the studied urine samples are consistent
with the literature data: 4-hydroxyatomoxetine was found
as the major atomoxetine oxidation product in the urine of
persons with both an extensive and poor type of metabolism
[15,16] and dihydroxyatomoxetine, namely, 2-hydroxyme-
thyl-4-hydroxyatomoxetine was found for poor metabolizers
[16].

The chromatographic mobility of atomoxetine and its
metabolites was studied in 18 mobile phases including those
proposed by TIAFT (No. 1-9) for general drug screening,
and those widely used in forensic toxicological studies
(No. 10-18) [3]. According to the TIAFT recommendations,
using several chromatographic systems, a minimum of three,
preferably with the low correlation of R values, significantly
increases the reliability of substance identification by TLC [3].
As can be seen from 7Table 1, atomoxetine and its metabolites
had low R, values in mobile phases No. 1-9, only the phase
of ethyl acetate—methanol-25 % ammonia (85:10:5) (No. 4)
allowed to achieve a satisfactory separation of the native drug
and metabolites. The chloroform — acetone — 25 % ammonia
solution (25:5:0.3) mobile phase (No. 15) showed higher val-
ues of the chromatographic mobility of atomoxetine and its
metabolites and a satisfactory separation. So, it was chosen for
the TLC-purification in the current study. The mobile phase
of chloroform — dioxane — acetone—25 % ammonia solution
(47.5:45:5:2.5) (No. 11) also can be recommended for TLC
study of the biological extracts containing atomoxetine and
its metabolites as a low correlated one with the mobile phases
No. 4 and 1 No. 5.

The colors selective with respect to biogenic matrix com-
ponents were obtained with ninhydrin, Froehde, Liebermann,
Erdman’s, Marquies reagents, and concentrated sulphuric
acid (7able 2). The sensitivity of the color reactions for
the atomoxetine standard methanol solution was in the range
0f 0.5-10.0 pg in the spot [13]. This work is a contribution
to the toxicological screening of atomoxetine using TLC.

Obtained data can be used in the practice of forensic and
clinical toxicology.

Conclusions

1. Atomoxetine and its biotransformation products were
detected in the urine under TLC screening conditions and
identified using mass spectrometry method.

2. Chromatographic mobility of the native compound,
hydroxyatomoxetine and dihydroxyatomoxetine in the TLC
screening systems as well as the results of their visualization
using chromogenic reagents applied for toxicological drug
screening in the systematic toxicological analysis have been
determined.

Prospects for further research. The developed conditions
for detection of atomoxetine and its metabolites in the urine
under the conditions of TLC screening will be used for
further creation of toxicological examination algorithm
of biological samples for the presence of atomoxetine in
the cases of lethal intoxications by antidepressants.
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XpomaTo-mac-CnekTpoMeTpUyHe AOCHiAKeHHA HAaCTOMKKN BanepiaHu
3 Pi3HMMM eKCTpareHTaMu

B. M. OguHuosa™®*EF, B. . KopHiescbka@*, C. B. ManueHko™C, 0. |. KopHieBcbknin=P, B. |. KokiTko(2EB

3anopisbkuin AepxaBHUI MeanyHUA yHiBepcuTeT, YkpaiHa

A — KoHUenNUis Ta Au3aitH gocnigxeHHst; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — ocTaTouHe 3aTBepmKeHHS CTaTTi

BanepiaHa nikapcbka (Valeriana officinalis L.s.p.) — 36ipHuiA BUA, Ha TepuTopii Ykpainu 06’egHye 13 Bugis, y TOMy Yncni Ha NiBaHi kpaiHu
pocTte BanepiaHa naroHoHocHa (V. stolonifera Czern.). HuHi ninTBepaxeHo, WO 3acnokinnmei Ta cnasMomniTUYHI BNacTUBOCTI CUPOBUHW
BarepiaHu 3yMOBIEHI BMICTOM Y Hiii Banenotpiatis, CECKBITEPNEHOIAIB | apOMaTUYHNX PEYOBUH, 30KpeMa NoxiaHuX esreHony. Came Tomy
B GaraTbox KpaiHax CBiTy Ha iXHili OCHOBI CTBOPEHO HU3KY Mpenaparis.

MeTa po60oTn — 3a ZONOMOrO0 ra3oBoi XpomaTorpadii BU3Ha4MT KOMNOHEHTHUIA cknag HacTonok V. stolonifera Czern., 110 BUrOTOBIEHI
Ha 70 % cnupTi Ta MeTaHoni.

Marepianu ta metogu. CuposwuHa (nin3emHi opranu) Valerianae radices 3arotounu B 6epesti 2020 poky B 3anopixoki, KaHuepicbka
6anka. HacToiiky BanepiaHu rotysanu 3i CBiXOi CMPOBUHM 3riJHO 3 METOAMKOK BUTOTOBIIEHHSI HACTOMOK, [OCHILXYBanM Ha ra3oBoMy
xpomartorpadi Agilent 7890B i3 mac-cnektpomeTpuyHuM fetektopom 5977B. [ns igeHTudikaLii KOMNOHeHTIB BukopucTanm Bibnioteky
mac-cnektpis NIST14.

Pesynsratu. 3a gonomoroto ra3oBoi xpomatorpadii B MeTaHOMbHiIN HacTonui V. stolonifera Czern. kopeHiB ineHTUdikyBanu 77 KOMMOHEHTIB,
KiflbKiCHO BUAINMNM 13 KOMMOHEHTIB. AHani3ytoun xpomaTorpamy Ta xapakTepucTuky nioLLi nikis cnnptosoi HacTonkn V. stolonifera Czemn.
KOpeHiB, ifeHTudiKyBanm 78 KOMNOHEHTIB, KinbKicHO B1AINMnmM 11 koMnoHeHTiB. [ig Yac NopiBHANBHOT XapakTepuCTHKK xpomarTorpam 3birnucs
39 KOMMOHEHTIB. 3 OCHOBHMX KOMMOHEHTIB HaNGINbLUMIA BMICT MatoTb 13.413 RT metaHonbHuin 1(2H)-Naphthalenone, octahydro-4a,8a dimethyl-
7-(1-methylethyl)-, [4aR-(4a.a.,7.8.,8a.a.)] — 5,34 %; 13.414 RT cnuptosuii — 8,41 %; 11.943 RT metaHonbHuin Myrtenyl isovalerate — 3,88 %;
11.942 RT cnmptoBui — 5,15 %; 15.362 RT metaHonbHuin Kessanyl acetate — 2,52 %; 15.360 RT Kessanyl acetate cnuptosui — 1,41 %.

BucHosku. lMNMpoaHanisyBaBLuM pe3ynbTaTv razoBoi xpomarorpadii, 3'acyBanu, WO HACTOWKM BanepiaH 3 METAHOMNbHUM i CMIPTOBUM
€KCTpareHTOM Bifpi3HAIOTLCS i 3a KibKICHMM, i 3@ SIKICHMM cknagoM. B ycix HacTomkax HasiBHi 39 cnomnyk, 3 3 HUX — Y BENWKIA KinbkocTi. Y
pesynbTaTi JOCMimKEHHS OTPMManu AaHi, Wo cBigyYaTth: Kpalli MoKa3HUKKM KinbKiCHOTO Ta SKiCHOro cknapy Hactoviku V. stolonifera Czern.
oTpvManu, BUKOpUCTaBLUM K ekcTpareHT 70 % cnupr.

Kntouogi cnoga: Valeriana stolonifera Czern., HacTolika, XpomaTto-mac-cnektpoMeTpisi, 70 % cnupT, MeTaHos.
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Chromato-mass spectrometric study of valerian infusion with various extractants
V. M. Odyntsova, V. H. Korniievska, S. V. Panchenko, Yu. |. Korniievskyi, V. |. Kokitko

Valerian Officinalis (Valeriana officinalis L.s.p.) is a collective species in Ukraine. It contains 13 species, including in the south of Ukraine
grows valerian (V. stolonifera Czern.). At the present stage, it is confirmed that the calming and antispasmodic properties of valerian raw
materials are due to the content of valepotriates, sesquiterpenoids and aromatic substances, in particular eugenol derivatives. That is
why in many countries around the world a number of drugs have been created on their basis.

The aim of our research is to determine the component composition of tinctures of tinctures of V. stolonifera Czern. made of 70 % alcohol
and methanol using gas chromatography.

Materials and methods. Raw materials (underground organs) Valerianae radices were harvested in March 2020 in Zaporizhzhia,
Kantserivska Balka. Valerian tincture was prepared from fresh raw materials according to the method of making tinctures. The tincture
was investigated on a gas chromatograph Agilent 7890B with mass spectrometric detector 5977B. The NIST14 mass spectrum library
was used to identify the components.

Results. 77 components were identified by gas chromatography in methanolic tincture of V. stolonifera Czern. roots, 13 components were
isolated quantitatively. In the analysis of the chromatogram and the characteristic of the area of the peaks of the alcoholic tincture of V. stolonifera

ARTICLE UDC 615.451.1:[615.322:582.971.3].074:543.544
INFO DOI: 10.14739/2409-2932.2022.1.252374

Current issues in pharmacy and medicine: science and practice 2022; 15 (1), 31-39
Key words: Valeriana stolonifera Czern., tincture, chromato-mass spectrometry, 70 % alcohol, methanol.

*| il H
hitp:/ipharmed, E-mail: odyntsova1505@gmail.com

zsmu.edu.ualarticle/

View/252374 Received: 10.12.2021 // Revised: 21.12.2021 // Accepted: 10.01.2022

ISSN 2306-8094 Current issues in pharmacy and medicine: science and practice. Volume 15. No. 1, January — April 2022 31


https://orcid.org/0000-0002-7883-8917
https://orcid.org/0000-0001-8307-1282
https://orcid.org/0000-0002-6668-1959
https://orcid.org/0000-0001-7863-6736
https://orcid.org/0000-0001-9231-7627
https://doi.org/10.14739/2409-2932.2022.1.
252374

mailto:odyntsova1505%40gmail.com?subject=

OpueiHarbHi QoCiOXeHHs

Czem. roots, 78 components were identified, 11 components were isolated quantitatively. At the comparative characteristic of chromatograms
39 components coincide. Of the main components, the largest content is: 13.413 RT methanolic 1(2H)-Naphthalenone, octahydro-4a,8a-
dimethyl-7-(1-methylethyl)-, [4aR-(4a.0.,7.B.,8a.0.)] — 5.34 % 13.414 RT alcohol — 8.41 %; 11.943 RT methanolic Myrtenyl isovalerate — 3.88 %;
11,942 RT alcohol — 5.15 %; 15.362 RT methanolic Kessanyl acetate — 2.52 %; 15.360 RT Kessanyl acetate alcohol — 1.41 %.

Conclusions. It was seen that valerian tinctures with methanol and alcohol extractant differ in both quantitative and qualitative composition
analyzing the obtained data of gas chromatography. 39 Compounds were present in all tinctures; three of them were present in large
quantities. According to the results of the study, data have been obtained that show that the best indicators of the quantitative and qualitative
composition of the tincture of V. stolonifera Czern. were obtained using the extractant 70 % alcohol.

Key words: Valeriana stolonifera Czern., tincture, chromato-mass spectrometry, 70 % alcohol, methanol.
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XpomaTo-macc-cnekTpoMeTpuyeckoe uccnegoBaHme HacTOWKM BanepuaHbl C pasnuyHbIMU 3KCTpareHTammu
B. H. OguHuoea, B. I. KopHuesckas, C. B. MNManuerko, K. U. KopHuesckui, B. U. Kokutko

Banepvana nekapcteenHas (Valeriana officinalis L.s.p.) — cOOpHbIN BW, KOTOPbLIA B YkpauHe obbeanHseT 13 B1OOB, B TOM 4KCne Ha
tore CTpaHbl Npou3pacTtaeT BanepuaHa noberoHocHas (V. stolonifera Czern.). Ha coBpeMeHHOM 3Tane noaTBEPXAEHO: YCnokanBatoLime
1 CMa3MONMTUYECKNE CBOICTBA Cbipbsi BanepuaHbl 06yCrnoBneHbl CoaepxXaHMeM B HEM BanenoTpuaToB, CECKBUTEPNEHOMIOB U apoMa-
TWYECKUX BELLECTB, B YACTHOCTU, NMPOM3BOAHbIX 3BreHona. [1oaToMy BO MHOTVX CTpaHax Mvpa Ha UX OCHOBE CO3[aH psif npenaparos.

Llenb paboTsi — ¢ NOMOLLbH ra30BON XpoMaTorpadum onpeaeniTb KOMNOHEHTHbIN cOocTaB HacToek V. stolonifera Czern., n3roToBNEHHbIX
Ha 70 % cnvpTe 1 MeTaHore.

Matepuanbi u MmeToabl. Cbipbé (NogseMHble opraHbl) Valerianae radices 3arotosunu B mapte 2020 roaa B r. 3anopoxse, KaHueposckas barka.
HacToliky BanepmaHbl roTOBUIN 113 CBEXKETO ChIPbsi COrMacHO METOAMKE U3rOTOBMEHUS HAaCTOEK, UCCeoBarnu Ha rasoBom xpomarorpade Agilent
7890B ¢ macc-crekTpoMeTpryeckum aetexktopom 5977B. [Ins naeHTudvkaLmm KOMMNoHEHTOB 1crnonb3oBanm brbnuoteky macc-crniektpo NIST14.

Pesynirathl. [ocpeactBom ra3oBoii xpomatorpaduy B MeTaHomnbHoM HacTonke V. stolonifera Czern. kopHe naeHTuduumposanm 77
KOMMOHEHTOB, B KONNYECTBEHHOM OTHOLLIEHWU BbieneHbl 13 KOMMOHEHTOB. [pn aHanm3e XxpoMaTorpaMmbl Y XapakTepUCTUKE NnoLLaam
MWKOB CNMPTOBON HacTolikn V. stolonifera Czern. kopHeNn naeHTUMUMpPoBanu 78 KOMNOHEHTOB, B KOSIMYECTBEHHOM OTHOLLEHUW Bblge-
neHbl 11 KoOMNOHeHTOB. MNpy CpaBHUTENBHON XapaKTEPUCTMKE XpoMaTorpamm coBnagatoT 39 KOMMNOHEHTOB. M3 OCHOBHbIX KOMMOHEHTOB
Haubonbluee cogepxanune nverot 13.413 RT metaHonbHbi 1(2H)-Naphthalenone, octahydro-4a,8a dimethyl-7-(1-methylethyl)-, [4aR-
(4a.a.,7.B.,8a.a.)] - 5,34 %; 13.414 RT cnuptoBoii — 8,41 %; 11.943 RT meTtaHonbHbIn Myrtenyl isovalerate — 3,88 %; 11.942 RT cnvpToBoii
—-5,15 %; 15.362 RT metaHonbHbIi Kessanyl acetate — 2,52 %; 15.360 RT Kessanyl acetate cnuptoBoit — 1,41 %.

Beigogb!. [MpoaHanuanposas nony4yeHHble AaHHble ra3oBovi Xxpomarorpadguu, yCTaHOBUNN: HaCTONKK BanepuaHbl C METAHOSIbHEIM M
CMMPTOBbLIM KCTPAreHTOM OTNINYAKOTCH U MO KOMMYECTBEHHOMY, U MO Ka4ECTBEHHOMY COCTaBy. BO Bcex HacToMKax BbISiBIEHbI 39 coeny-
HeHW, 3 3 HUX — B BonbLLIOM KonuyecTse. B pesynbrate nccrnenoBaHna nony4vyunu gaHHole, CBUWAETENbCTBYOLWNE: NyYLlMe nokasarenu
KONMMYECTBEHHOTO M Ka4YECTBEHHOTO cocTaBa HacTonku V. stolonifera Czern. nony4eHbl Npu UCNONb30BaHMM KaK 9KCTpareHTa 70 % cnunpra.

KnroueBble cnosa: Valeriana stolonifera Czern., HacTolka, xpoMaTo-Macc-cnektpomeTpust, 70 % cnmpT, MeTaHon.

AKTyanbHble BONpochl hapMaLeBTUYeCKOM M MeAMLIMHCKON Hayku U npakTuku. 2022. T. 15, Ne 1(38). C. 31-39

Banepiana nixkapcoeka (Valeriana officinalis L.s.p.) — 30ipanit
BUJL, B YKpaiHi 00’eqHye 13 BUjIiB, 30KpeMa Ha ITiB/IHI KpaTHU
pocrte Banepiana naroHonocHa (V. stolonifera Czern.) [1,2].

Banepiana nikapchka — poCiIMHA 3 PI3HOMaHITHUM XiMid-
HUM CKJIaJIOM, IO NpeJicTaBIeHuid ehipHIMH HiTpo3aMiHa-
MU, )KUPHUMU OJIisIMH, (MJTAaBOHOIIAMHU (JTFOTEOIIH, allireHiH,
KBEpLETHH), (PEHOIKapOOHOBHMH KUCIIOTAMH Ta IXHIMHU
MTOXiTHIUMU (KaBOBa Ta XJIOPOTCHOBA).

Kopiup Banepianu Mictutb moHaz 150 XiMIYHHX CIIONYK,
OUTBIIICTB 13 HUX (Pi310JI0TIYHO aKTHBHI. BU3HAYaIOTh BiIMIH-
HOCTI XIMIYHOT'O CKJIa,Ty POCIIMHH 3aJISKHO BiJl MICIISI 3pOCTaH-
Hsl, METO/IiB OOpOOKH Ta 30epiraHHs JIKapChKOl POCIMHHOT
cuposund (JIPC). Kopenesuiie Ta monapioHeHi KOPEHi MiCTATh
y cepeaubomy 0,5-1,0 % ediproi omii. Binburicts hapmakoneit
PEnIaMEHTYIOTh CTAaHAAPTH, B SIKMX IIPEnapar NOBUHEH MICTH-
T He MeH1e Hixk 0,5 % edipHoi onii Ta He Mene Hix 0,17 %
BaJICPIaHOBOI KHCIIOTH Ta ii moximHuX. Takoxk mij3eMHi Opranu
Garari Ha TyOMJIbHI pEYOBHUHH, KPOXMaJlb, OUIKH, BYTJICBO/IH,
(eHomKapOOHOBI Ta OpraHiuHi KUCJIOTH TOLIO.

JloBesieHO, IO 3aCIOKIMINBI Ta CIa3MOJIITHYHI BIACTH-
BOCTI CHPOBHHH BaJIepiaHU 3yMOBIICHI BMICTOM Yy HHUX Ba-

JIETIOTPiaTiB, CECKBITEPIIEHOI/NIB Ta apOMaTHYHNX PEUOBHH,
30KpeMa MOXITHUX eBreHomy [3—5].

Barnepiana 31aBHa 3aCTOCOBY€EThCS B HAYKOBIH 1 TpaIHIIIHHIH
MEIMIIMHI SIK HACTIH, BiZ[Bap 1 CIMPTOBa HACTOMKA 31 CBIKOT (i-
TOMAacH abo MOBITPSIHO-CYXO0i CHPOBHHH, TIOPOIIIOK MiJI3EMHHIX
OpraHiB, CBDKHH CIK, TYCTHI €KCTPAKT, @ TAKOXK BKITFOUECHA J10
CKJTaTy OaraTtbox KOMOIHOBaHHMX Iperapartis [6—7].

VY cy4acHiif HayKOBil MEAMIMHI IIMPOKO BUBYEHO 10 Ba-
JiepiaHH, sIka Ma€ TaKi BIaCTUBOCTI: CEIaTHBHI, TIIIOTCH3UBHI,
BITPOTOHHI, TOHI3yBaJbHi, )KOBYOTiHHI, 3aTrajJbHO3MIITHIO-
BaJIbHI, CHIa3MOJIITHYHI; 3HIDKYE 30Y/UTHBICTD IEHTPAIBEHOT
HEpBOBOI CUCTEMH, PO3IIMPIOE KOPOHAPHI CY/IMHU, po3ciia-
OJII0€ TIaZKy MYCKYIATypy, PEryJIro€ CEepLeBy IisIbHICTB,
Ma€e aHTUCTPECOBUI BIUIMB HA HEPBOBY CHCTEMY JIFOAWHU.

lanenoBi npemnapary: BiBap, HACTil, HACTOSHKA, TYCTHH
eKCTPaKT — 3aCTOCOBYIOTh SIK CEIaTHBHI 3acO0M IpH Hep-
BOBOMY 30y/KEHHI, HEBPO3aX CEPIIEBO-CYIMHHOT CHCTEMH,
criasMi OpraHiB IIUTYHKOBO-KHIIKOBOTO TPAaKTY; BXOJSThH
JI0 CKJIaJy 3acrOKiinnBHUX 300piB, mpenapariB Kapmiodir,
Banoxapwmin, Kapuiosanen, Pemakcun, Cenaditon, kparuii
3enenina, Cenagir [8,9].

32 AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeanYHoi Hayku Ta npaktuku. 2022. T. 15, Ne1(38)
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MeTa po6otu

3a J101oMororo ra3oBoi xpoMarorpadii BU3HAYUTH KOMITO-
HEHTHHIA CKJIaJl HACTOHOK V. stolonifera Czern., BATOTOBJIE-
Hux Ha 70 % crmpTi Ta METaHOI.

Matepianu i meToau gocnigxeHHs

CuposuHy (mij3eMHi oprann) Valerianae radices 3aroToBuIm
B Oepesni 2020 poky y M. 3anopixoki, KaniepiBchka Oanka.

Hacroiiky Baniepiany roTyBaJi 31 CBIXKOT CHPOBHHH 3T'1/THO
3 METO/IMKOIO BUTOTOBJIEHHS HACTOWOK, JOCII/DKYBallM Ha
razoBomy xpomarorpadi Agilent 7890B i3 mac-criekTpome-
TpuyHUM JieTekTopoM 5977B [10-12]. YMoBu xpomarorpa-
¢yBanssi: kononka DB-5ms 3aBnorxkkn 30 M, BHYTpILIHIM
niametp — 250 MxMm, ToBimHa hazu — 0,25 mm. 11IBuAKICTH
razy-Hocist (rexiid) — 1,3 mi/xB, 00°em imxekuii — 0,5 M.
[Monin motoky — 1:5. Temmneparypa 070Ky BBeI€HHS ITpo0 —
265 °C. Temneparypa Tepmocrara: nporpamosana — 70 °C
(Burpnmka 1 xB), 10 150 °C 31 mBuzakicTio 20 °/xB (BUTpHMKA
1 xB), 7o 270 °C 3i mBunkicto 20 °/xB (BUTpUMKA 4 XB).
s imeHTH}IKAI] KOMIOHEHTIB BUKOPHUCTANH 0i0mioTeKy
Mac-criekTpi NIST14.

Pe3ynktatn

[IpoanamnizyBaBIIM XpOMaTorpaMH Ta XapaKTEPUCTUKY
IUTOII MIKiB cMpTOBOi HacTolku V. stolonifera Czern.
KOPEHIB, 1IeHTU(IKyBaIi 78 KOMIIOHEHTIB, KiJIbKICHO BHU-
i 11 xommonerTiB: 13.414 RT 1(2H)-Naphthalenone,
octahydro-4a,8a dimethyl-7-(1-methylethyl)-, [4aR-(4a.a.,
7.8.,8a.a.)] — 8,41 %; 11.942 RT Myrtenyl isovalerate —
5,15 %; 18.157 RT Linoleic acid ethyl ester — 4,72 %; 2.766
RT Butanoic acid, 3-methyl-, ethyl ester — 3,85 %; 10.647
RT 1H-Cycloprop[e]azulene, 1a,2,3,4,4a,5,6,7boctahydro-
1,1,4,7-tetramethyl-, [1aR-(1a.0.,4.0.,4a.B.,7b.0.)]— 3,71 %;
7.223 RT(-)-Myrtenol — 3,63 %; 16.578 RT Hexadecanoic
acid, ethyl ester — 3,27 %; 15.360 RT Kessanyl acetate
— 1,41 %; 20.673 RT 3-Heptyn-2-one, 5-cyclopentyl-6-
hydroxy-6-methyl-5-(1-methylethyl) — 1,11 %; 9.242 RT

a.-Terpinyl acetate — 0,88 %; 4.452 RT 2-Hydroxy-gamma-
butyrolactone — 0,66 % (puc. I).

3a IOTIOMOTO0 Ta30BOi XpoMaTorpadii B METaHOIBHII
HaCTOHUI KOpeHiB V. stolonifera Czern. inentudixysamm 77
KOMTIOHEHTIB, III0 HaJIeKaTh A0 Pi3HUX KiaciB 010J0TiYHO
aKTHBHUX CIONYK: opraHiufi kuciotu (8, 71, 86, 97, 104,
105); amidarnuni ByriieBoaHi, Oiokcupanu, ectepu (70, 83,
103, 113, 114); moHOTepIIeHH, KETOHH, apOMaTHYHI CIIO-
JYKH, CHUPTH, TETEPOUUKIIYHI CIIOTYKH, CECKBITEPIICHH,
aAMIHOCTIONYKH, ()eHOJBHI CIIONYKH, JTAKTOHH, JTITHAHHU, CU-
TOCTEPUHH, TPUTEPIICHH, 2 CTIONYKH He BU3HAIWIH (32, 97).

AHaI3yI09H XpOMaTOrpaMH Ta XapaKTEPHCTUKY ILTOIT
miKiB, KigbpKicHO Buminmiu 13 xommnonentis: 2.974 RT
Butanoic acid, 3-methyl — 14,69 %; 3,832 RT Bicyclo[2.2.1]
heptane, 7,7-dimethyl-2-methylene — 7,97 %; 13,413 RT
1(2H)-Naphthalenone, octahydro-4a,8a dimethyl-7-(1-
methylethyl)-, [4aR-(4a.0.,7.p., 8a.a.)] — 5,34 %; 10.65 RT
1H-Cycloprop[e]azulene,la,2,3,4,4a,5,6,7b octa hydro-
1,1,4,7-tetramethyl-, [1aR-(1a.a.,4.0.,4a.3.,7b.a.)] — 4,31 %;
11.943 RT Myrtenyl isovalerate — 3,88 %; 15.362 RT
Kessanyl acetate — 2,52 %; 17.922 RT 9,12-Octadecadienoic
acid (Z,Z) — 2,32 %; 8.426 RT Bicyclo[2.2.1]heptan-2-ol,
1,7,7-trimethyl-,acetate, (1S-endo) — 2,19 %; 20.675 RT
3-Heptyn-2-one, 5-cyclopentyl-6-hydroxy-6-methyl-5-(1-
methylethyl) — 1,74 %; 6.899RT Bicyclo[2.2.1]heptan-2-ol,
1,7,7-trimethyl-, (1Sendo) — 1,05 %; 4.84 RT D-Limonene
—0,53 %, 19.136 RT (2R,3R, 4aR,58,8aS)-2-Hydroxy-4a,5-
dimethyl-3-(prop-1-en-2-1)octahydronaphthalen-1(2H)-
one — 0,29 %; 22.76 RT 9,12-Octadecadienoic acid (Z,Z)-,
2,3-dihydroxypropyl ester — 0,28 % (puc. 2).

I1ix yac mopiBHAIBHOT XapaKTEPUCTHUKU XPOMATOTPaM BH-
SIBHJTH: 301raroThest 39 KOMITOHEHTIB (maba. 1). 3 OCHOBHHX
KOMITOHEHTIB HaiO1Ib1Ti KOHIeHTpatlii MatoTh 13,413 RT me-
taHonbHUH 1(2H)-Naphthalenone, octahydro-4a,8a dimethyl-
7-(1-methylethyl)-, [4aR-(4a.0.,7.3.,8a.0..)] — 5,34 % 13.414
RT crimprosuii — 8,41 %; 11.943 RT meranonsHuit Myrtenyl
isovalerate — 3,88 %; 11.942 RT crmmproBuii — 5,15 %; 15.362
RT meranonsamit Kessanyl acetate — 2,52 %; 15.360 RT
Kessanyl acetate cimprosuit — 1,41 %.

(e | 7 TIC Soan 202010222 Tinc_145_ethanol70%-1.0
X
] 13414
0.8
0.6 - 11.942 18.157
04 A 16.578
02 15.360
20673
N d
T T T T T T T T T T T T T T T T T T T T T T T
2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24

Counts vs. Acquisition Time (min)

Puc. 1. Xpomatorpama KOMNOHEHTIB HacTolikv Banepianu Valeriana stolonifera Czern. (70 % cnmpr).
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+TIC Scan 202010222_Tinc_146_ethanol70%-1.D

11.943

8.426 10.650

13.413

15.362

17.922

2 3 4 5 6 7 8 9 10 1 12

Counts vs. Acquisition Time (min)

13

14

15

Puc. 2. Xpomatorpama KOMNOHEHTIB HacToliku Banepianun Valeriana stolonifera Czern. (metaHon).

Tabnuusa 1. MNopiBHANbHA XapakTepyucTKa Mac-CnekTPOCKoNii HACTOMOK BariepiaH NaroHOHOCHOI 3 PI3HUMW eKCTpareHTamm

Ne | Bucora
nika RT HaimeHyBaHHSI KOMMOHEHTIB HACTOMOK ®opmyna Metaton, % | Cnupt, %

1.886 Acetic acid CH,0, 3.59 %
2 1.961 Glycerin C,H,0, 0.61 %
3 2.025 2-Propanone, 1-hydroxy- C,H.0, 0.43 %
4 2.165 Methyl isovalerate CH,,0, 0.24 %
5 2361 2,2-Bioxirane C,HO, 02%
6 2.464 2-Propanone, 1-hydroxy- C,H.O, 0.33 %
7 |2.766 Butanoic acid, 3-methyl-, ethyl ester CH,0, 3.85%
8 |29 |Butanoic acid, 3-methyl CH.0 1469%  |2.82%
2.974 i V- 511102 42 70 .0c /o
9 3.403 Dihydroxyacetone kemoH C,HO, 0.89 %
10 3993 | 3carene CH, 1.39 % 0.47 %
11 13.832 Bicyclo[2.2.1]heptane, 7,7-dimethyl-2-methylene- CoHie 797 %
12 [4.185 Cyclohexane, 1-methylene-4-(1-methylethenyl)- CoHie 0.22 %
13 4.2 Bicyclo[3.1.0]hexane, 4-methylene-1-(1-methylethyl)- CoHi 0.56 %
14 4452 2-Hydroxy-gamma-butyrolactone C,H.0, 0.66 %
15 |353 | D-Limonene C.H, 053 % 028 %
16 222! | Furaneol CHO 0.22 % 0.23 %
5933 uraneol cnupt -H.0, 22 % .23 %
17 |5.804 Cyclopentanol CH, 0 0.35 %
18 [6.32 I-Alanine, N-methoxycarbonyl-, butyl ester CH,,NO, 0.26 %
19 |S952 | 4H-Pyran-d-one, 2,3-dihydro-3,5-clhydroxy-6-methyl- CHO, 0.3 % 0.95 %
20 | 8899 | Bicyciop2.2.1jheptan-2-0l, 1,7,7-trimethy-, (1Sendo)- C.H.0 1.05 % 261 %
6.901 Y 2. ptan-2-ol, 1,7,7-trimethyl-, (1Sendo) kg .05 % .61 %
21 | 6.997 Terpinen-4-ol C,,H,s0 0.45 %
22 7216 | () myrtenol CHO  |045% 3.63 %
7223 TAVY 106 R0 70
34 AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeanYHoi Hayku Ta npaktuku. 2022. T. 15, Ne1(38) ISSN 2306-8094
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MpopoBxeHHs Tabn. 1.

Bw T
HalimeHyBaHHSA KOMMNOHEHTIB HACTOMOK ®opmyna MeraHon, % | Cnupr, %

7.531 Benzene, 1-methoxy-4-methyl-2-(1-methylethyl)- C,H,O 0.2%

24 | 7.608 Benzene, 2-methoxy-4-methyl-1-(1-methylethyl)- C,H,O 0.4 %

25 [8.092 1,2-Benzenediol, 3-methyl- C,H0, 0.22 %

2% 8.424 Bi . s C.HO o o
8.426 icyclo[2.2.1]heptan-2-ol, 1,7,7-trimethyl-, acetate, (1S-endo)- MENON 219 % 4.04 %

27 | 8.767 Ethanone, 1-(2-hydroxy-5-methylphenyl)- CH, 0, 0.39 %

28 |8.933 Myrtenyl acetate C,,H.:0, 0.38 %

29 [90%8 5 1m il c ? ?
9.07 -(1-Methylcyclopropyl) aniline oHN 1.89 % 0.9 %
9.242 ] o ®

30 |go4p | G-Terpinyl acetate C,,H,0, 0.72 % 0.88 %

31 19.328 a.-Guaiene C.sH,, 0.29 %

32 |973 0 0 0.23 %

33 |9.97 (18,5S)-2-Methyl-5-((R)-6-methylhept-5-en-2-yl)bicyclo[3.1.0]hex-2-ene C.sH,, 0.32 %

34 [10.096 | Valerena-4,7(11)-diene ©diy 22%
35 | 10594 | Caryophyliene C.H, 126 % 0.95 %
1H-Cyclopropa[a]naphthalene,1a,2,3,5,6, 7,7a,7b-octa hydro-1,1,7,7a tetra methyl-,[1aR- 0

36 [1045 (1a.0.7.0,7a.0,7b.a ) C.H,, 1.07 %

37 110.521 | 1,3,2-Benzodioxaborole, 2-hydroxy- C,H,BO, 0.42 %

38 |10.522 | Benzaldehyde, 2-hydroxy-6-methyl- C,H,0, 0.26 %

0,
10452141 oy cloproplelazulene, 1a,2,34,4a, 5,6, Tboctahydro-1,1,4 7-tetramethyl-, [1aR- , 0.6%

39 [10.65 (1a.0.4.0,4a.8.7b.c)- CH,, 4.31 %

10.647 ST T 3.71%

40 [10.757 |1,4,7,-Cycloundecatriene, 1,5,9,9-tetramethyl-Z,Z,Z- C.sHy, 0.32 %

41 110.76 Seychellene CisHy 0.36 %

42 |10.814 | Aromandendrene CisHy 0.99 %

43 |10.817 |pB.-Panasinsene C.H,, 1.01 %

1H-3a,7-Methanoazulene,2,3,6,7,8,8a hexa hydro-1,4,9,9-tetra methyl-,(1.a., 0

44 [10.854 3a.0.7.0.8a.8) C.H,, 0.41%

45 110978 | 3-Buten-2-one, 4-(2,6,6-trimethyl-1-cyclohexen-1-yl)- C,;H,,0 1.83 %

46 10993 | (R,2)-2-Methyl-6-(4-methyl cyclohexa-1,4-dien-1-yl) hept-2-en-1-ol C,H,,0 2.27 %

47 |11.065 |d-Mannose CeH,,0, 0.26 %

48 [11.16 1,3-Cyclohexadiene,5-(1,5-dimethyl-4-hexenyl)-2-methyl-,[S-(R*,S*)]- C.H,, 0.59 %

49 [11.161 | trans-.a.-Bergamotene C.sH,, 0.5%

50 |11 |p-Bisabolene C.H,, 05% 02%

s 11481 |, ¢ 0 [1.919 179
11.482 -Adamantanol, 2-(bromomethyl)- +H,Br 91% 7%

52 | 1122 | g Maaliene C.H, 0.82% 0.5 %

53 | 11958 | Kessane CHO  [165% 187 %

54 [ 11.745 | Butyl(2-nonyn-1-yl)amine CH,N 0.67 %
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Ne BMcO'ra 9 0

11.747 | Benzaldehyde, 2-hydroxy-5methoxy- 0.88 %
56 H 7% | Pacifigorgiol CHO  |046% 1.75 %
11.942 . 0 0
57 11.943 Myrtenyl isovalerate C,H,,0, 3.88 % 515%
58 |12.031 | 1H-Benzocyclohepten-7-0l,2,3,4,4a,5,6,7,8-octahydro-1,1,4a,7-tetramethyl-, cis- C,sH,0 1.21%
59 [12.032 | Patchouli alcohol C,sH,0 20%
60 ]g]gg (1aR 3aS,75,7a8,7bR)-1,1,3a,7-Tetramethyldecahydro-1Hcyclopropafajnaphthalen-7-ol | C,.H, O 0.54 % 0.64 %
12.252 | 1H-Cycloprop[e]azulen-7-ol, decahydro-1,1,7-trimethyl-4-methylene-, [1ar- o o
61 112250 | (1acdaa.76.7aB.70.0)] CiH, O [094% 14%
62 | 15509 | spirojatamol CHO  |076% 1.1%
63 |12.474 |2-Naphthalenemethanol, 1,2,3,4,4a,5,6,7-octahydro-.a.,.a.,4a,8-tetramethyl-,(2R-cis)- C,sH,0 0.21 %
64 |12.6 Ledol C,H,0 0.36 %
65 | |50 | Isospathuienol CHO  |108% 0.95%
66 | 15502 | Spirojatamol CHO  |048% 0.78%
67 |13.072 |lIsoaromadendrene epoxide C,sH,,0 0.37%
5-Azulenemethanol, 1,2,3,4,5,6,7,8-octahydro-.a.,.a.,3,8-tetramethyl-, acetate, ©
68 |13.144 [3S-(3.0.,5.0.,8.0.)]- C,;H,0, 0.34 %
69 |13.196 | Myrtenyl 3-methylvalerate C,sHx0, 0.4 %
70 |13.197 | Fumaric acid, dimyrtenyl ester C,.H,,0, 0.21%
13.236 - _— . o o
71 | 437045 | 2-Furoic acid, TBDMS derivative C,H,O,Si  [0.74% 0.21%
72 |13.33 1H-Benzocyclohepten-7-ol, 2,3,4,4a,5,6,7, 8-octahydro-1,1,4a,7-tetra methyl-, cis- C,sH,0 0.2 %
73 | 13913 | 1(2H)Naphthalenone, octahydro-4a 8a dimethyl-7-(1-methylethyl)-, [4aR-(42.0.78.8a0)} |C H,O0  |534% 8.41%
74 | 13.52 (E)-Valerenyl isovalerate CHLNO 0.29 %
13.745 | (E)-3-((4S,7R,7aR)-3,7-Dimethyl-2,4,5,6,7,7a hexa hydro-1H-inden-4-yl)-2-Methy! acrylalde- o 0
75 13749 | hyde C,H,,0 02% 0.23 %
13.801 | (E)-3-((4S,7R,7aR)-3,7-Dimethyl-2,4,5,6,7,7ahexahydro-1H-inden-4-yl)-2-methylacrylalde-
76 13808 | hyde C,H,0 542 % 8.52 %
77 [13.864 | Valerenol C,sH,,0 0.67 %
78 13986 &) 4 (3Hyd C.H.,0 9 9
13.99 (E)-4-(3-Hydroxyprop-1-en-1-yl)-2-methoxyphenol 10H120, 0.5% 0.25 %
79 | 13509 | Kessanyl acetate CHO,  [098% 0.73%
80 |14.443 |lsospathulenol C,;H,,0 0.28 %
81 | 12533 | Cedran-diol, (85,14)- C.H0, |049% 0.78%
82 | 14.637 | cis-Valerenyl acetate CHLNON 0.44 %
83 [14.697 | Khusimyl methyl ether C,H,0 0.36 %
84 | 14.904 | trans-Valerenyl acetate C,,H,0, 0.21%
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HalimeHyBaHHSA KOMMNOHEHTIB HACTOMOK ®opmyna MeraHon, % | Cnupr, %

14.959 | p-Hydroxycinnamic acid, ethyl ester C,H,,0, 0.25 %

86 ]gg% Valerenic acid C.H0, |28% 126 %
87 12222 Kessanyl acetate C,,H0, 2.52 % 141 %
88 |15.578 | Pentadecanoic acid, ethyl ester C,,H,0, 0.66 %
89 |15.609 ﬁgrp(;[ﬁzidgﬁ ettrri:;lyll_clo[G.3:.0.0(2,7)]undecan-6-one-4,2’-cyc|ohexane], 9,11-dihydroxy-1"-iso- CH,O, 277%

90 |15.754 | 5-Ethoxy-8,8-dimethyl 3,3a,4,5,6,7,8,8b octa hydro indeno[1,2-b]furan-2-one C,sH0, 0.3 %
91 |15.864 | Ethyl (2E)-3-(4-hydroxy-3-methoxy phenyl)-2-propenoate C,H,0, 0.31 %
92 [15.904 | Hexadecanoic acid, methyl ester (CH [N O 0.28 %

93 [16.049 | 2-Furoic acid, benzyl dimethyl silyl ester C,HLOSi  [021%

94 |16.144 | Butanoic acid, 2-methyl-, 4-methoxy-2-(3-methyl oxiranyl) phenyl ester C,sH0, 0.32 % 0.42 %
95 |16.144 | 1,9-Dioxacyclohexadeca-4,13-diene-2-10-dione,7,8,15,16-tetramethyl- C,gH,s04

% | 105%8 | nHexadecanoic acid CHO, |272% 0.79%
97 [16.353 |0 0 1.3%

98 [16.578 |Hexadecanoic acid, ethyl ester C,sHy0, 3.27%
99 |17.026 ?hl;ltfyrano[s,4-b]pyrimido[5,4-d]furane, 5,6-dihydro-4-hydrazino-6,6-dimethyl-2-methyl- C,H,N,0,8 0.35 %
100 [17.026 | 1s,2R,3R4R,7R,11R-1,3,4,7-Tetramethyltricyclo[5.3.1.0(4,11)Jundecan-2,3-diol C,H,.0, 0.94 %

101 1;1;? (E)-Valerenyl isovalerate CyH,,0, 1.39 % 1.03 %
102 | 17378 | 1(2H)Naphthalenone, octahydro-4,8a-dimethyl6-(1-methyletheny)), (4.0.42.8.6.0.8a8) |C,H,0  |0.55% 0.37%
103 [17.538 | 9,12-Octadecadienoic acid (Z,Z)-, methyl ester C,H,,0, 0.33%

104 | 17898 |9,12-Octadecadienoic acid (22)- CHO,  [232% 054 %
105 | 17.977 | 9,12,15-Octadecatrienoic acid, (Z,Z,Z)- C.eHy00, 0.63 %

106 | 18.157 | Linoleic acid ethyl ester CyoHy60, 4.72 %
107 | 18.159 | 1-Heptatriacotanol C,;H,:0 0.29 %

108 |18.208 | 9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,Z)- CyH,,0, 1.83 %
109 | 19.136 I(grz{_,13(|§|,_4|1):i1c|)?r;28,8aS)-2-Hydroxy—4a,5-dimethyl-3-(prop-1-en-2-y|)octahydronaphtha- C.H,0, 0.29 %

110 | 50585 | (+)-Longicamphenylone CH,0  |067% 0.38 %
1M ggg;g 3-Heptyn-2-one, 5-cyclopentyl-6-hydroxy-6-methyl-5-(1-methylethyl)- C.eHy0, 1.7 4% 1.1 %
112 |21.111 | Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl)ethyl ester C,.H,0, 0.21 %

113 [22.231 | Isovaleric acid, eicosyl ester C,H.,0, 0.22%

114 | 22.76 9,12-Octadecadienoic acid (Z,Z)-, 2,3-dihydroxypropyl ester C,H,0, 0.28 %

115 [23.425 | Myrtenyl laureate C,H,0, 0.31 %

116 [24.235 |Squalene CyoHg 0.27 %
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PEeYOBHH, IO iIeHTH(iIKyBaIK B 000X HaCTOMKax, — 39.
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Analysis of pharmaceutical market of dietary supplements
with green tea leaves extract

O. Yu. Maslov@®**BCD S V. Kolisnyk @AEF M. A. Komisarenko™CE, S. M. PoluianFE,
M. Yu. Holik®E, T. O. Tomarovska(E

National University of Pharmacy, Kharkiv, 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

The aim of work is to study the assortment of dietary supplements with green tea leaves extract on the modern pharmaceutical market
to further search for ways to improve and optimize pharmaceutical supply.

Materials and methods. The assortment of dietary supplements with green tea leaves extract was studied basing on the search of dietary
supplements in pharmacies of Ukraine in the internet resources. For study of assortment of dietary supplements, the following methods
were used: marketing, statistical, logic and graphic.

Results. The assortment of dietary supplements with green tea leaves extract has been analyzed. The results showed that the leaders in
the number of manufacturers in the analyzed group of dietary supplements are the United States, Ukraine, and Poland, their part is 61 %,
16 % and 8 %, respectively. In terms of assortment, the United States ranks first — 66 %. Dietary supplements are presented in 6 dosage
forms, most of them are capsules (60 %). It was determined that monopreparations predominate in the pharmaceutical market and account
for 77 %. The price segmentation of the market of dietary supplements with green tea leaves extract has been provided, the results showed
that most of these are dietary supplements in the price range of 200-500 UAH. The study of the company structure made it possible to
identify leaders among foreign companies; the top three companies included Now Foods (27 %), Swanson (20 %), Puritan’s Pride (14 %).

Conclusions. There are 42 dietary supplements with green tea leaves extract at the beginning of 2022 in Ukraine. On the temporary
pharmaceutical market of Ukraine 84 % of dietary supplements with green tea extract are presented by foreign manufacturers, mainly by
monopreparations, in the form of capsules and in the price range from 200 to 500 UAH.

Key words: green tea, dietary supplements, analysis, pharmaceutical market, market research.
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AHani3 ¢apmaLieBTUYHOIO PUHKY Ai€ETUYHUX BOOABOK 3 KCTPAKTOM NUCTS 3eNIEHOr0 Yato
O. 0. Macnos, C.B. Konichuk, M.A. Komicaperko, C. M. MonysH, M. tO. Tonik, T. O. TomapoBscbka

Meta poboTn — aHani3 acopTUMEHTY AiETUYHMX J0DABOK 3 EKCTPAKTOM JIMCTS 3€MNEeHOro Yaro Ha CyvyacHOMy hapMaLeBTUYHOMY PUHKY
YkpaiHu AN AanbLLUoro MOLYKY LUAAXIB YAOCKOHANEHHs Ta onTuMisaLii hapmMaLleBTM4HOMo 3abesneyeHHs.

Matepianu Ta Mmetoau. ACOPTUMEHT Ai€TUYHMX 106aBOK BMBYAMM 3a iHTEPHET-pecypcamu 3 MOLIYKOM JieTWyHuX [o0aBoK B anTekax
YkpaiHu. BukopucTtaHi MeToan: MapKETUHIOBUIA, CTaTUCTUYHWIA, MOFYHWIA, rpadivHmiA.

Pezyniratu. MpoaHaniayBany acopTUMEHT JiETUYHUX 40OABOK 3 EKCTPAKTOM NUCTS 3eMEHOrO Yato. Pesynstary: nigepamu 3a KinbkicTto dipm-su-
pobHukiB aHanisoBaHoi rpynu ToapiB € CLUA, YkpaiHa Ta lMNonbLua, ixHs YacTka ctaHoBuTb 61 %, 16 % i 8 % BignosigHo. 3a acopTmeHTOM
nepLue micue nocigae CLUA — 66 %. dietnyHi nobasku npeacTtasneHi 6 nikapcbkumm hopmamu, BinbLuicTb i3 HUX — kancynu (60 %). BusHauunu,
LLI0 MOHOMpenapaTy NepeBaxaroTb Ha (papMaLEeBTUYHOMY PUHKY | CTaHOBNSATb 77 Y%. 3AINCHUNM LHOBY CErMEHTaLLito PUHKY iETUYHUX J0DaBOK
3 EKCTPAKTOM JCTS 3€MEHOr0 Yato, pesynkTaTi nokasanu, Wwo 3aebinbLuIoro e AieTnyHi aobaskm B LiHoBomy AianadoHi 200-500 rpH. Br4eHHs!
chipmMOBOI CTPYKTYpM Aano 3mory BUZINUTY NigepiB cepeq iHo3eMHWX komnaHiit: Now Foods (27 %), Swanson (20 %), Puritan’s Pride (14 %).

BucHoBku. CTaHoM Ha novatok 2022 p. B YkpaiHi HasBHi 42 gieTuyHi 1o6aBKu 3 eKCTPaKTOM NUCTS 3eneHoro Yato. HuHi Ha dhapmaueBTuy-
HOMY puHKY YkpaiHn 84 % pieTndHnx 4o6aBOK 3 EKCTPAKTOM MMUCTS 3€NEHOT0 Yato NpeacTaBneHi iHo3eMHUMI BUPOBHMKaMu (nepeBaxHo
MOHOMpenapatamu) y BUrnsdi kancyn Ta B LiHoBomy iHTepani Big 200 ao 500 rpH.

Knrovogi cnoea: 3eneHui yan, AieTnuHi 4ob6asky, aHania, hapMaLleBTUYHUIA PUHOK, MAPKETUHIOBI AOCHIIKEHHS.
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AHanu3 chapmaLeBTMHECKOrO PbiHKA AUETUYECKUX J06ABOK C IKCTPAKTOM NUCTLEB 3€N1IEHOT0 Yas
A. 10. Macnosg, C. B. KonecHuik, H. A. KomuccapeHko, C. M. MonysH, H. FO. Tonwuk, T. A. TomapoBsckas

Llenk paboTkl — aHann3 accopTMMEHTa AMETUYECKMX [006aBok ¢ 3KCTPAKTOM JIMCTLEB 3€/1EHON0 Yast Ha COBPEMEHHOM hapMaLEBTUHECKOM
pbIHKE N8 AanbHenwWwero nomncka I'IyT€l7I YyCOBEPLLUEHCTBOBaHMA N ONTUMN3aLNKn hapmaLieBTUYECKOro obecneyeHus.

Matepuansi n MeTozbl. ACCOPTUMEHT AMETUHECKUX 0OABOK U3yyarnu No UHTEPHET-PECYpCcaM C MOMCKOM ANETUYECKMX 40DaBOK B anTekax
YKpauHsbl. Vicnonb3oBanu crnegytowyie MeToabl: MapKeTUHIOBbIA, CTaTUCTUYECKUIA, JIOTUYECKUA 1 rpadpuyeckuin.

Pesynkratel. [poaHannsnpoBany acCoOpTUMEHT AneTuyecknx J0OaBOK C 3KCTPaKTOM JIMCTbEB 3eMeHoro Yas. PesynbraThl nokasanu,
Y4TO NUAEPamm Mo Konn4yecTsy UpM-Npon3BoANTENEN aHanuanpyemoi rpynnbl Tosapos ssnstotcst CLUA, YkpanHa 1 Monblua, ux gons
coctaensieT 61 %, 16 % u 8 % coorBeTcTBEHHO. 10 accopTuMeHTy nepeoe Mecto 3aHuMaeT CLUA — 66 %. [uetnueckune nobasku npea-
CTaBneHbl 6 nekapcTBeHHbIMU hopmamm, GOMbLUMHCTBO U3 HUX — kancynbl (60 %). Onpegenuau, 4To MoOHONpenapaTbl NpeobnagatoT Ha
(hapmaLieBTNHECKOM pbIHKE 1 cOCTaBASHOT 77 %. [poBenu LIeHOBYIO CErMEHTaLMIO PbiHKa AMETUYECKUX 06aBOK C 3KCTPAKTOM NMNCTLEB
3eneHoro Yyas, pesynsraTbl nokasanu, 4to 60nbLINHCTBO AneTndeckne fobasku B LeHoBom ananadoHe 200-500 rpH. M3yyeHne dmpmer-
HOW CTPYKTYpbI MO3BOMNIO BbIAENWUTb JIMAEPOB CPeay MHOCTPaHHbIX komnanwuii: Now Foods (27 %), Swanson (20 %), Puritan’s Pride
(14 %).

BiiBogbl. Mo cocTosiHMIo Ha Havano 2022 1. B YkpauHe — 42 auetnyeckne fo6aBKM C 3KCTPaKTOM IMCTLEB 3eMeHoro Yasi. Ha coBpemMeHHOM
dhapmaLeBTUYECKOM pbiHKe YkpaunHbl 84 % anetnyeckux obaBok C 3KCTPAKTOM NUCTLEB 3€MEHOT0 Yasi NPeAcTaBneHbl UHOCTPAHHbLIMU

NPOU3BOANTENAMM (MPEUMYLLIECTBEHHO MOHOMNpenapaTtamu) B BUAe kancyn v B LieHoBoM ananasoHe ot 200 go 500 rpH.

KntoueBkie crnioBa: 3eneHbli Yan, aneTudeckne 4obaBku, aHanus, apMaLeBTUYECKNI PbIHOK, MApPKETUHIOBbLIE UCCMEA0BaHUS.

AkTyanbHble Bonpockl hapMaLeBTUYECKON N MeAULIMHCKON Hayku U npakTuku. 2022. T. 15, Ne 1(38). C. 40-45

Under the influence of negative environmental factors, daily
physical and mental stress, accompanied by poor nutrition,
poor supply with vital macro- and micronutrients, the body’s
redox balance shifts towards oxidative processes, causing
the occurrence of an oxidative stress, which can disturb
functions of different body systems as a result in the future,
lead to the occurrence of pathologies [1]. An important
role in supporting homeostasis is played by antioxidants of
exogenous origin, the intake of which contributes to the nor-
malization of balance [2].

Approximately 70 % of US adults use dietary supplements
[3]. In Europe, the leaders in the consumption of dietary
supplements are Italy, Russia, Germany, Great Britain and
France. The Ukrainian market of dietary supplements in
monetary terms in 2015 was estimated at 75.7 million euros
with a tendency to reach 87.1 million euros in 2020 [4].
Today, there is a stable growth dynamics in demand and
supply of dietary supplements with antioxidant activity [5].
The global antioxidants market size was valued at $3,437.3
million in 2020, and is projected to reach $7,376.4 million by
2031 [6]. Vitamins A, E, C are expected to have the highest
sales among antioxidants, but this is more likely due to their
vitamin properties than antioxidant ones. Among the drugs
better known for their antioxidant properties, resveratrol,
precursors of glutathione, selenium, carotenoids, coenzyme
Q concentrates, and green tea extracts have the highest sales
volumes [7].

Today, there are no green tea-based medicines in Ukrainian
pharmacies, which, in our opinion, is due to the perception
of green tea more as a food type than a medicine. However,
the pharmaceutical market has a wide choice of dietary sup-
plements with green tea that is used as antioxidants.

Aim
The aim was to study the assortment of dietary supplements
with green tea leaves extract on the modern pharmaceutical

market to further search for ways to improve and optimize
pharmaceutical supply.

Materials and methods

The object of the study was information about dietary supple-
ments with green tea leaves extract on pharmaceutical market
of Ukraine. The assortment of dietary supplements with
green tea leaves extract was studied basing on the search of
dietary supplements in pharmacies of Ukraine in the internet
resources. For study of assortment of dietary supplements,
the following methods were used: marketing, statistical, logic
and graphic.

Results

According to obtained results as shown in 7able I, there
are 42 dietary supplements with green tea leaves extract at
the beginning of 2022 in Ukraine.

Today, there are 16 % of Ukrainian and 84 % of foreign
dietary supplements on Ukrainian pharmaceutical market of
dietary supplements with green tea leaves extract (Fig. /).

In addition, a part of mono- and combined preparations, equal
24 and 77 %, respectively, was established (Fig. 2). According
to the results of the study, it is obvious that the number of mono-
preparations is greater than that of the combined ones, which
in turn is associated with the difficulties of technological pro-
duction and the complexity of standardizing combined drugs.

According to the results, it has been determined that the first
position in the ranking of country-manufacturer by the num-
ber of companies is the USA with 61 %. The second position
belongs to Ukraine — 16 %, and the third — to Poland (8 %).
Analysis of the rating of country-manufacturer on the range
of dietary supplements with green tea leaves extract by
the number of assortment has showed that the first position
is occupied by the USA (66 %), the second one belongs to
Ukraine (15 %), and the third one —to Poland (6 %) (Table 2).
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Table 1. Dietary supplements with green tea leaves extract

Green Tea Jarrow Formulas Capsules
2 EGCG Now foods USA Capsules 287
3 Decaffeinated Mega Green Tea Extract Life Extension, USA Capsules 850
4 Green Tea Phytosome Thorne USA Capsules 702
5 Green Tea Extract Zhou Nutrition USA Capsules 624
6 Advanced Inflamation Klaire Labs, USA Capsules 1886
7 Green Tea Extract Klaire Labs, USA Capsules 1409
8 Green Tea Extract Source Naturals, USA Tablets 459
9 Extract of green tea Elit-pharm, Ukraine Tablets 120
10 | Green Tea Pharmacom, Ukraine Tablets 50
11 | Super Green Tea Natures Answer, USA Drops 548
12 | Green Tea Extract with EGCG+VIT C Zenwise Health, USA Capsules 720
13 | Green Tea Extract Swanson USA Capsules 210
14 | Green Tea Phytosome Swanson USA Capsules 160
15 | Green Tea Extract Nosorog USA Capsules 95
16 | Rodale Plus Amway USA Tablets 690
17 | Green Tea Fat Metabolizer Irwin Naturals, USA Capsules 902
18 | Green Tea Gym Beam, USA Tablets 219
19 | Green Tea Olimp Nutrition, Poland Capsules 159
20 | Extract of green tea Osocor Ukraine Capsules 186
21 | Amber with green tea extract Primaflora, Ukraine Tablets 186
22 | GreenTea Aysri India Capsules 328
23 | Green Tea Ostrovit Poland Tablets 328
24 |EGCG LuckyVitamin, USA Tablets 258
25 | GreenTea IronFlex USA Tablets 258
26 | Green Tea Leaf Extract Evalution Nutrition USA Tablets 355
27 | Acai & Green Tea Natrol USA Capsules 300
28 | Green Tea Light Cleaning Complex Euro Plus Austria Tea 600
29 | Green Tea ALL NUTRITION USA Capsules 380
30 | Extract of green tea Beurre Ukraine Drops 370
31 | T-Lean Extreme Now Food Sports USA Capsules 576
32 | Extract of Green Tea Stark Pharm Ukraine Tablets 685
33 | Complex protection “Solar filter in capsules” with green tea extract | Fernblock Spain Capsules 759
34 | Greentea Swanson USA Capsules 180
35 | Greentea Fito Pharma Vietnam Capsules 155
36 | Garcinia with green tea Elit-pharm Ukraine Tablets 121
37 | Green Tea Complex GNC Herbal PLUS USA Capsules 470
38 | Green Tea Extract Plus Myvitamins, UK Capsules 384
39 | GreenTea Novofit Ukraine Gel 75
40 | Green Tea Bluebonnet Nutrition, USA Capsules 720
41 | Cyto greens Allmax Nutrition Canada Powder r 828
42 | Green Tea Extract Puritan’s Pride USA Capsules 400
42 AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeanYHoi Hayku Ta npaktuku. 2022. T. 15, Ne1(38) ISSN 2306-8094
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Table 2. Ranking of country-manufacturer by number of companies producing dietary supplements with green tea leaves extract

By assortment

By number of companies

Country-manufacturer O B TR GE

Relative number of

Absolute number of Relative number of

proposals proposals, % proposals proposals, %
1 USA 23 61 31 66
2 Ukraine 6 16 7 15
3 Poland 3 8 3 6
4 India 1 3 1 2
5 UK 1 3 1 2
6 Canada 1 8 1 2
7 Austria 1 3 1 2
8 Spain 1 3 1 2
9 Vietnam 1 3 1 2
Sum 38 100 47 100
1
u Foreign manufactures u Combined preparations
m Ukrainian manufactures m Monopreparations
3 Elit Pharm

13%
NOW Foods
27 %

Source Natural
13%

Klaine Labs
13% Swanson

20 %

Puritan’s Pride
14 %

The analysis of pharmaceutical manufacturers has provided
an assessment of 6 leading positions in the range of dietary
supplements in this group. The following leaders have been
identified: NOW Foods — 31 %, Swanson — 23 %, Purtan's
Pride (13 %), Klaine Labs (13 %), Source Natural (13 %),
Elit-pharm (13 %) (Fig. 3).

Price, along with the effectiveness, is an important criterion
for choosing a dietary supplement. Thus, a price segmentation
of the market of dietary supplements with green tea leaves
extract has been provided, which allowed to identify 4 groups
of dietary supplements in the study group by their value.
According to the results, the share of dietary supplements

Fig. 1. Distribution diagram of foreign and Ukrainian manufacturers of
dietary supplements with green tea leaves extract.

Fig. 2. Distribution diagram of mono- and combined dietary supplements
with green tea leaves extract.

Fig. 3. Distribution chart of dietary supplements with green tea leaves
extract of 6 leading companies.

priced up to 200 UAH is 28 %; drugs priced between 200
and 500 UAH account for 42 %. The price range from 500
to 800 UAH includes 22 % of supplements, and supplements
priced over 800 UAH make 10 % (Fig. 4).

The minimum retail price for dietary supplements with
green tea leaves extract is set at Green Tea Extract (Noso-
rog, USA) — 95 UAH, the second position is taken by Green
Tea (Novofit, Ukraine) — 75 UAH. The maximum price is
for dietary supplements of foreign manufacture “Advanced
Inflammation” (Klaire Labs, USA) — 1886 UAH. (Tauble 1)

Features of introduction into the body and dosage form
help manufacturers most successfully solve the issues of con-
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more 800 UAH | 10
500-600 U+ I 22

Fig. 4. Diagram of distribution of
dietary supplements with green
tea leaves extract by price (%).
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Fig. 5. Diagram of the distribution of
the range of dietary supplements
with green tea leaves extract by
dosage forms (%).
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venient use and the best achievement of a therapeutic effect.
A study of this market segment by dosage form indicated
the heterogeneity of dietary supplements. Thus, the analyzed
group of dietary supplements was represented by 6 dosage
forms such as capsules, tablets, drops, gels, teas, powders.
The most widespread dosage form is capsules (60 %),
followed by tablets (28 %) and the smallest share belongs
to drops, teas, gels and powders, with each equal to 2 %
(Fig. 5).

Discussions

The number of dietary supplements, as of 2022, compared
to 2015 has increased [8]. The part of foreign dietary sup-
plements in 2022 is 5 times greater than Ukrainian ones and
is 80 %. Ukrainian dietary supplements (16 %) in 2022 are
presented; their number is 4 times more in comparison with
the number of dietary supplements of Ukrainian production
in 2012 (4 %). Despite the fact that the number of dietary
supplements manufactured in Ukraine has increased, it is
advisable to continue to work towards the development and
implementation of dietary supplements.

Conclusions

1. There are 42 dietary supplements with green tea leaves
extract at the beginning of 2022 in Ukraine.

2. According to the results of marketing research on the tem-
porary pharmaceutical market of Ukraine, 84 % of dietary
supplements with green tea lextract are presented by foreign
manufacturers, mainly by monopreparations, in the form of
capsules and in the price range from 200 to 500 UAH.

3. As the pharmaceutical market of Ukraine is dominated
by foreign dietary supplements with green tea leaves extract,
the results of the analysis of the assortment confirm the rel-
evance of developing a new Ukrainian dietary supplements
that could be used as antioxidants.

50 % 60 % 70 %

Prospects for further research. The results of the analysis
indicate to further search for ways to improve and optimize
pharmaceutical supply.
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Study by GC-MS method of Thymus x citriodorus (Pers.) Schreb.
var. “Silver Queen” extracts component composition
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The Thyme L. genus is quite common in Ukraine, herbal extracts are part of many effective herbal medicinal products that are widely used in
modern phytocosmetology. Today, genus Thymus x citriodorus (Pers.) Schreb. var. “Silver Queen”is poorly studied but promising in terms of
sufficient raw material base and BAS. Therefore, the GC-MS method of designating the component of the extract from herb splint is relevant.

The aim of the work is to determine by the GC-MS method of the component alcohol extracts (1:10) compositions of Thymus x citriodorus
(Pers.) Schreb. var. “Silver Queen” herbs from Ukrainian flora.

Materials and methods. For the experimental studies, we used alcoholic extracts of Thymus x citriodorus (Pers.) Schreb. var. “Silver
Queen” from herbs (1:10) harvested from Ukrainian flora. The component composition of extracts was analyzed using an Agilent 7890B
gas chromatography with 5977B a mass — spectrometric detector.

Results. By the GC-MS method were revealed up to 63 compounds. Two compounds were not identified. It is important to note, that seven
biologically active compounds were revealed in a concentration over 5 %: oleic acid (10.35 £ 1.42 %), caryophyllene oxide (9.62 £ 0.97 %),
matricarin (7.59 + 0.86 %), trans-citral (6.35 + 0.75 %), B-bisabolene (6.15 = 0.75 %), thymol (5.46 £ 0.70 %).

Conclusions. Taking into account by GC-MS method, it can be concluded that the studied species is relevant for further phytochemical study.

Key words: Thymus x citriodorus (Pers.) Schreb. var. “Silver Queen”, gas-chromatography with mass-spectrometric detector, herb,
pharmacological activity.
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HocnimxenHs metogom MX-MC komnoHeHTHOro cknapy ekctpakty Thymus x citriodorus (Pers.) Schreb. var. «Silver Queen»

A. M. CreweHko, O. B. MasyniH

Pig Thymus L. (HYebpeuys) posoni nowmpeHuin B YkpaiHi, EKCTpakTy 3 Ljiei TpaBu BXOAATb 40 cknagy baraTbox edekTvBHUX diTonpena-
paTiB, L0 LUMPOKO BUKOPWUCTOBYIOTH B Cy4YacHin MeauumHi. HuHi Bigomuii Bua pogy Thymus L. 4ebpelb numoHHo3anawHui (Thymus x
citriodorus (Pers.) Schreb. var. «Silver Queen») € HefOCTaTHLO AOCTIMKEHWIA, ane NEPCNEKTUBHWIA 3 MOMsAAY AOCTATHLOI CUPOBUHHOT
6a3u ans 3aroTieni POCNMHHOI cMpPOBWHW. Tomy Br3HaveHHs meTogoM [X-MC (razoBoi xpomatorpadii-mac-crnekTpoMeTpii) KOMNOHEHTHOMO
CKnagy eKCTPaKTy 3 TPABU POCIUHU € aKTyanbHUM i OLINBHUM.

Meta pobotn — metogom X-MC BU3HAYMTW KOMMOHEHTHWUI CKNag, i KiNbKiCHUIA BMICT NETKUX CMOMYK y CNUPTOBUX ekcTpakTax (1:10) i3
Tpasw YebpeLto NMMOHHO3aNaLIHOro gopun YkpaiHu.

Matepianu ta metoau. [ina ekcnepuMeHTanbHWX AOCTIAKEHb BUKOPUCTOBYBANM CMIMPTOBI €KCTPaKTU TpasK YebpeLito MIMMOHHOo3analu-
Horo (1:10), Wwo 3aroTyBanu B pisHuX perioHax YkpaiHu. KomnoHeHTHWiA cknag gocnipxeHo metogom MX-MC Ha npuctpoi Agilent 7890B
i3 Mac-CnekTpPOMETPUYHIUM AeTekTopoM 5977B.

Pesynkratu. 3a gonomoroto metopy M'X-MC ineHTudikysanv 63 cnonyku. He ineHtudikysanm 2 cnonyku. BiasHaummo, wo 5 GionoriyHo
aKTVBHWX CMOIYK HasiBHI B KOHLEHTpaLisx noHag 5 %: oneiHosa kucnota (10,35 + 1,42 %), kapiodineH okeng (9,62 + 0,97 %), maTpukapuH
(7,59 + 0,86 %), TpaHc-umuTpans (6,35 + 0,75 %), B-6icaboneH (6,15 + 0,75 %), Tumon (5,46 £ 0,70 %),

BucHoBku. Ha nigcrasi gaHmx MNX-MC meTogy BCTaHOBMIU, WO TpaBa 4yebpeLto MMMOHHO3anaLHoro — NepernekTMBHUN 06’ekT Ans no-
4anbLIoro iToXiMiYHOro AOCNIAKEHHS.

Kntouogi cnosa: yebpeupb numoHHo3anawHui, MX-MC meTog, Tpasa, hapmMakonoriyHa akTUBHICTb.
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WUccneposanue MNX-MC meTooomM KOMNOHEHTHOro cocTaBa akcTpakTa Thymus x citriodorus (Pers.) Schreb. var. «Silver Queen»
A. H. CreweHko, A. B. MasynuH

Pop Thymus L. (MebpeLy) ocTaToMHO pacnpoCcTpaHéH B YkpanHe, 3KCTPaKThl 13 TpaBbl KOTOPOro BXOAST B COCTAB MHOMX 3(h(PEKTUBHBIX
¢huTOonpenapaTtos, WMPOKO UCMOMb3yeMbIX B COBPEMEHHON MeauumHe. B HacToswee Bpemst U3BECTHbI BUA poga Thymus L. TUMbSH
NUMOHHONaxHyLWwin (copT Thymus x citriodorus (Pers.) Schreb. var. «Silver Queen») HeqoCTaToMHO MCCNEaOBaH, HO NEPCMNEKTUBEH C
TOYKM 3pEHNs JOCTATOMHOM ChIpbeBOM 6a3bl AN 3aroTOBKM pacTUTENBHOTO Chipbsi. [oatomy MX-MC meToa onpeseneHmst KOMNOHEHTHOMO
COCTaBa 3KCTpaKTa U3 TpaBbl PaCTEHNs ABNAETCS akTyanbHbIM W LienecoobpasHbiM.

Llens pabotbl — metogom MX-MC onpefenuts KOMNOHEHTHbI COCTaB U KONIMYECTBEHHOE COAEPXKaHUE NETYYNX COEANHEHUIN B CMIMPTOBbLIX
akcTpakTax (1:10) 3 TpaBbl YabpeLa NTMMOHHOMAaxXHyLLero dnopbl YKpanHbl.

Matepuansi n MeToAbl. [ns aKCcnepuMeHTarnbHbIX MCCNEN0BaHMWiA UCMOMb30Bani CMMPTOBbIE SKCTPaKThbl TPaBbl HabpeLia IMMOHHONAXHY-
wero (1:10), 3aroToBNEHHbIE B pa3HbIX permoHax YkpanHbl. KoMnoHeHTHbIN cocTae nccregosaH Metogom IX-MC Ha yctpoiictee Agilent
7890B ¢ macc-cnekTpomeTpuyeckum getektopom 5977B.

Pesyniratel. C nomowbio metoga M'X-MC naeHTMdmumMpoBaHbl 63 coeamHeHus. He naeHtudguumpoBaHsl 2 coeanHenns. Cnegyet o6o-
3HaYmUTb, 4TO 5 BMONOrMYECKM aKTUBHBIX COEAUHEHWI NPUCYTCTBYIOT B KOHLEHTpaLum 6onblue 5 %: onemHosas kucnota (10,35 £ 1,42 %),
kapvodunneH okeung (9,62 + 0,97 %), matpukapuH (7,59 + 0,86 %), TpaHc-umutpans (6,35 + 0,75 %), B-bucaboneH (6,15 + 0,75 %), Tumon
(5,46 £ 0,70 %).

BeiBogbl. Ha ocHoBaHuK Nony4YeHHbIX AaHHbIX '’X-MC metoga YCTaHOBWIIN, YTO TpaBa qa6peua JIMMOHHOMAaXHYLLEro ABNAeTCA nepcnek-

TWBHBIM 0OBEKTOM AJ1S AarnbHENWero UTOXMMUYECKOTO UCCIIeA0BaHNS.

KnioueBsle crnoea: yabpel, numoHHonaxHyLwuin, FX-MC meTtog, Tpasa, dhapMakonornieckast akTuBHOCTb.

AxTyanbHble Bonpochl hapMaLeBTUYeCKON U MeaMLIMHCKOW Hayku U npakTuku. 2022. T. 15, Ne 1(38). C. 46-51

At present, in modern phytotherapy, there is a question
of finding new medicinal plants that have a sufficient raw
material base as a source for obtaining biologically active
substances (BAS). The main task in modern pharmacy is
to create drugs that exhibit pronounced biological activity,
have no side effects, are affordable and easy to use. Spe-
cies of the genus Thymus L. are one of the most famous in
the family Lamiaceae and have about 400 members, of which
only up to 50 have been identified in the flora of Ukraine.
The family Lamiaceae or Labiatae contains many valuable
medicinal plants. For example, essential oils of Thyme have
many different active compounds: aldehydes, ketones, es-
ters, phenols, terpenes (monoterpenes and sesquiterpenes).
Essential oil of Thymus pulegioides L. have compounds:
thymol (26.0 %), carvacrol (21.0 %), y-Terpinene (8.8 %),
p-Cymene (7.8 %), octan-3-one (3.9 %), camphor (3.9 %),
B-Bisabolene (3.0 %), borneol (2.9 %), oct-1-en-3-0l (2.0 %).
Sesquiterpene B-caryophyllene is an important antifungal
component in the Lamiaceae family [1]. In the scientific
literature, there is a lot of information about the specifics of
research on Thyme. Many different compounds: vitamin E,
flavonoids, catechin, and phenolic acids. Ethanolic extract of
Thymus vulgaris leaves is rich in phenols and has antioxidant
activities, according to S. U. Wisam et al. [2].

It should be noted that this is a polymorphic genus. Phyto-
chemical studies in the grass of species of the genus Thymus
L. revealed the presence of BAS: essential oil, flavonoids
(derivatives of apigenin, luteolin), hydroxycinnamic acids,
polysaccharides, tannins, essential oil, vitamins, triterpene
saponins [3]. In Italian, some species (T. vulgaris “Sil-
ver Poise”, T. vulgaris “Erectus”, T. vulgaris “Faustini”,
T. x citriodorus “Anderson’s Gold”, and T. x citriodorus
“Silver Queen”) cultivated and have some phytochemical
differences the essential oil of the T. x citriodorus have more
while geraniol (61-67 %). In all the analyzed essential oils,

non-oxygenated (16-79 %) [4]. GC-MS analysis is part of
modern phytochemistry. Thymol, geraniol, and carvacrol are
specific compounds the accumulation of which determines
the chemotype of the species and the growing period of
plants [5].

Antimicrobial, anti-inflammatory, antioxidant, and
wound-healing effect is a promising Thymus x citriodorus
(Pers.) Schreb. var. “Silver Queen”. It was widespread as
a cultivated and wild plant almost in Ukraine. Considering
the results of previous research and a sufficient raw material
base in Ukraine, it is relevant and appropriate to conduct an
in-depth study of this promising species. These are hybrid
species that are promising for research on the chemical com-
position of essential oil and use for determining the biological
activity of herbal extracts. For example, antifungal activity
of the essential oil Thymus x citriodorus (Pers.) Schreb.
var. “Silver Queen” is due to the presence of polyphenolic
compounds and thymol, which inhibits growth of Candida
albicans (29.30+2.82 mm) [6]. Many extractions of the vola-
tile constituents of the different plant materials were carried
out by hydrodistillation (HD) processes. Nowadays use
GC/MS analytical method in modern research [7].

Lamiaceae family is a widespread aroma plant cultivated in
the Mediterranean region. Essential oil of Thymus citriodorus
L. has geraniol (60 %), geranyl acetate (1.0 %), geranyl bu-
tyrate (0.8 %), nerol (2.8 %), according to Suleyman Kizil,
Ozlem Toncer [8]. Some essential oils and their single com-
pounds use in cosmetology. Since the composition of Thyme
oil consists of thymol and carvacrol, it is used in the com-
ponent composition of phytopreparations in the treatment
of dermatitis [9]. Component composition of raw materials
has a different structure. For example, thymol is a natural
component (phenol monoterpene). Thymol has anti-inflam-
matory, antibacterial properties, which is very important for
the preparation of phytopreparations [10].
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Fig. 1. Chromatogram of alcohol extract of Thymus x citriodorus (Pers.) Schreb var. “Silver Queen”.

Genus Thymus x citriodorus is widely used for research. It
is known that hydrided species are better adapted to climatic
conditions, Raw materials are rich in the accumulation of or-
ganic acids and polyphenolic compounds. Scientists of Zapor-
izhzhia State Medical University actively research species of
the genus Thymus L. Th. tauricus L. is a specific species that
grows in Ukraine. Characterized by a very strong aromatic
plant. Phytochemical studies of this species are relevant for
scientific research. Phenolic composition, amino acid compo-
sition, the study of the accumulation of ascorbic acid basis for
pharmacological research[11]. So, after reading the literature,
we can say that Thymus x citriodorus (Pers.) Schreb. var. “Sil-
ver Queen” is an excellent resource for studying the chemical
composition of raw materials and further pharmacological
experiments [12]. Despite the significant diversity of flora
of Ukraine, resources medicinal plant raw materials are not
limitless. Cultivation is considered as a promising strategy
for the conservation of natural resources and as a reliable way
of production of a sufficient number of phytopreparations
on the basis of species with proper raw material base. Th. x
citriodorus “Silver Queen” tincture is used for pneumonia,
bronchitis. Compresses and baths from the stems and leaves
of the plant reduce pain in arthritis. A wide range of research is
currently underway, affecting various aspects of phytochemical
and pharmacological study of aromatic plants.

Aim

The aim of this work is to study the component composition
and quantitative content of volatile compounds in alcohol
extracts (1:10) from Thymus x citriodorus (Pers.) Schreb. var.
“Silver Queen” flora of Ukraine. To establish the possible
presence of thymol-containing substances.

Materials and methods

For the experimental part we used alcohol extract (1:10) of
Thymus x citriodorus (Pers.) Schreb. var. “Silver Queen”.
Plant raw materials (herb) were harvested during flowering

in the central and south-eastern part of Ukraine in 20172021
(June—October) in accordance with the requirements of
the SPU (2.3) subsection (2.3.2). Studies of the chemical
composition of Thymus x citriodorus (Pers.) Schreb. var.
“Silver Queen” were on the basis of the laboratory of ZSMU.
The identity of alcohol extract (1:10) has been confirmed by
gas chromatography via Agilent 7890B GC system connected
with Agilent 5977B mass spectrometry detector (USA). The
column used for separation was DB-5ms with the following
dimensions: 30 m X 250 um x 0.25 pm. Carrier gas (helium)
flow rate was 2.0 mL/min. Injection volume: 0.5 pL. Flow
split was 1:5. The temperature of the injection system was
programmed as follows: 200 °C —12 °C/s — 265 °C. Oven
temperature: programmable, with the initial temperature of
70 °C (1 minute delay) —10 °C/min — 270 °C (4 min de-
lay). The total time of the chromatographic run was 25 min.
The temperature of the GC-MS interface was maintained at
275 °C; the ion source temperature was 230 °C; the tempera-
ture of the quadrupole mass analyzer was 150 °C. Type of
ionization: electron impact (EI) with electron energy of 70
eV. Range of scanned mass ratios: 30-700 m/z. The NIST14
mass spectrum library was used to identify the components.

Results

The qualitative composition and quantitative content of
compounds in the alcoholic extract of Thymus x citriodorus
(Pers.) Schreb var. “Silver Queen” were identified by the
GC-MS method. The results of the study are presented in
Table 1 and Fig. 1.

The obtained data indicate the presence of volatile com-
pounds from the grass Thymus x citriodorus (Pers.) Schreb.
var. “Silver Queen” up to 63 components from classes:
organic acids, esters of organic acids, alcohols, phenols,
terpenoids, unsaturated hydrocarbons. Two compounds have
not been identified. It should be noted that 7 compounds
were present in the alcohol extract in concentrations above
5 %: oleic acid (10.35 + 1.42 %), caryophyllene-oxide
(9.62 £ 0.97 %), matricarin (7.59 + 0.86 %), trans-citral
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Table 1. The results of studying the chemical composition composition of raw materials of species Thymus L. by GC-MS method, (x + Ax) %, 4 =6

m Compound label RT (min)

Camphene 3.13 0.46 + 0.05
2 Thujene 3.59 1.05+£0.13
3 B-Pinene 4.08 0.35+0.04
4 Skvalen 418 0.54 +0.07
5 y-Pinene 4.19 0.70 £ 0.08
6 y-Terpinene 4.82 0.60 £ 0.08
7 Eucalyptol 4.96 9.53+1.23
8 a-Terpinene 5.25 0.25+0.03
9 Sabinene 5.45 0.72+£0.08
10 | 3,5-Heptadienal,2-ethylidene-6-methyl- 5.68 0.23 +0.01
1 1-octen-3-ol 5.87 0.63 £ 0.08
12 Bicyclo[3.1.1]hept-2-en-6-one, 2,7, 7trimethyl- 6.16 0.20£0.01
13 Bicyclo[3.1.1]heptan-3-0l,6,6-dimethyl2-methylene,[1S(1.alpha.,3.alpha.,5.alpha.)]- 6.46 0.09£0.01
14 Camphora 6.56 1.96 + 0.24
15 | Bicycl[2.2.1]hentan-2-0l,1,7,7,3- methylethyl -, (1S-endo)- 6.89 3.09+0.40
16 Terpinen-4-ol 6.99 0.33+0.14
17 o -Terpineol 719 1.08 £ 0.02
18 Unidentified compound 8.02 0.28 £0.01
19 Phenol, 2-methyl-5-(1-methylethyl) 8.43 0.65 + 0.08
20 | Thymol 8.56 546 +0.70
21 Carvacrol 8.88 0.53+£0.12
22 | 3-Allyl-6-methoxyphenol 9.32 0.22 +0.03
23 | B-Bourbonene 9.82 0.28 £+ 0.03
24 | B-Caryophyllene 10.30 0.33 £0.03
25 | Inozine 10.45 0.41+0.16
26 | Neral 10.96 0.43+0.16
27 Geranyl phormate 11.13 0.25+0.02
28 | 3-tert-Butyl-4-hydroxyanisole 11.93 0.30 £ 0.03
29 18-Nonadecenoic acid 12.25 0.57 £ 0.03
30 Geranyl acetate 12.33 0.67 £ 0.08
31 Germacrene D 12.45 0.33£0.03
32 Dodecanoic acid 12.65 0.49 £ 0.03
33 | Ocimen 12.68 0.25+0.02
34 |Linalool 13.17 2.16+0.28
35 Neointermediol 13.21 0.69 + 0.08
36 | 1,6-octadien-3-ol-3,7-dimethyl 13.49 0.31+0.03
37 a-Kubinene 13.56 0.24 +0.01
38 | (E)-4-(3-Hydroxypropan-1-en-1-il)-2- methoxyphenol 13.97 0.24 +0.01
39 Chamazulene 14.02 0.36 + 0.02
40 |a-Humulene 14.11 0.39 £0.02
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Cont. of Table 1.

m Compound label RT (min)

Tetradecanoic acid 14.16 0,27 £0,01
42 | 7-hexyldocosane 14.38 0.24 + 0,01
43 2-Hydroxy-4,4,8trimethyltricyclo[6.3.1.0(1,5)]dodecan-9-on 14.44 0.24 £ 0.01
44 Tricosane 14.55 0.23+0.01
45 Linaloilpropionate 14.77 0.29 £ 0.02
46 | B-Bisabolene 14.97 6.15+0.75
47 Heptacosan 15.01 0.26 £ 0.01
48 | Tricyclo[5.1.0.0(2,4)]oct-5-ene-5propanoic acid, 3,3,8,8-tetramethyl- 15.40 1.95+0.22
49 | 5-(3-Hydroxypropyl)-2,3dimethoxyphenol 15.53 0.26 £ 0.01
50 | 5-Pentadien-7-il 15.76 0.21£0.02
51 Trans-citral 16.27 6.35+0.75
52 Hexadecanoic acid ethyl ester 16.59 0.95+0.12
53 | Azulene 16.65 1.45+0.12
54 Corymbolone 17.28 0.59 £ 0.04
55 | Phytol 17.69 0.34 £0.01
56 9,12-Octadecadienoic acid (Z,2)- 17.91 1.55+0.17
57 Oleic acid methyl ester 17.96 1.60+0.18
58 Linoleic acid ethyl ester 18.16 1.83+0.22
59 | Ethyl Oleate 18.22 1.82+0.20
60 Unidentified compound 18.60 0.11£0.01

5H-Cyclopropa[3,4]benz[1,2-e]azulen5-one,9a(acetyloxy)1,1a,1b,4,4a,7a,7b,8,9,9a-decahydro-4a,7b,9trihy-
61 droxy-3(hydroxymethyl)-1,1,6,8tetramethyl-, [1aR(1a.alpha.,1b.beta.,4a.beta.,7a.alpha.,7b.alpha., 8.alpha.,9. | 19.24 0.20+0.01

beta.,9a.alpha.)]
62 | Oleic acid 20.11 10.35+ 1.42
63 Matricarin 20.18 7.59 +0.86
64 Caryophyllene-oxide 22.58 9.62 £ 0.97
65 Heptacosane 22.87 2.11+0.26

(6.35 = 0.75 %), B-bisabolene (6.15 + 0.75 %), thymol
(5.46 £ 0.70 %). During the GC-MS study, the component
composition was identified and the quantitative content
of compounds in the alcohol extract (1:10) from the herb
Thymus x citriodorus (Pers.) Schreb var. “Silver Queen”
was determined. The 63 compounds were presented from
the classes: organic acids, esters of organic acids, alcohols,
phenols, terpenoids, unsaturated hydrocarbons. 2 compounds
were not identified. 7 compounds with a content of more
than 5 % were present to the greatest extent: oleic acid
(10.35 £ 1.42 %), eucalyptol (9.53 + 1.23 %), caryophyllene
oxide (9.62 + 0.97 %), matricarin (7.59 £ 0.86 %), trans-ci-
tral (6.35 + 0.75 %), B-bisabolene (6.15 £ 0.75 %), thymol
(5.46 + 0.70 %). The obtained data indicated the prospects
of phytochemical study of thyme for the creation of new
promising drugs. The plant has a sufficient raw material
base during cultivation and contains up to 63 components
from classes of compounds with pronounced antimicrobial,
anti-inflammatory, antioxidant activity.

Discussion

The obtained data was indicated the prospects of phytoche-
mical study of thyme for the creation of new promising drugs.
The plant has a sufficient raw material base during cultivation
and contains up to 63 components from classes of compounds
with pronounced antimicrobial, anti-inflammatory, antioxi-
dant activity. In view of all the above, Thymus x citriodorus
(Pers.) Schreb. var. “Silver Queen” can be recommended for
further research in phytochemistry and phytopharmacology.

Conclusions

1. We used GC-MS was an alcoholic extract of Thymus x
citriodorus (Pers.) Schreb. var. “Silver Queen " identified and
quantified up to 63 compounds. Among them, was presented
substances with pronounced antimicrobial, anti-inflammatory,
antioxidant activity. There were 7 compounds in the grea-
test with pronounced biological activity and accumulation
of more than 5 %: oleic acid (10.35 + 1.42 %), eucalyptol
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(9.53 £ 1.23 %), caryophyllene oxide (9.62 = 0. 97 %),
matricarin (7.59 = 0.86 %), trans-citral (6.35 + 0.75 %),
B-bisabolene (6.15 + 0.75 %), thymol (5.46 + 0.70 %).

2. The accumulation of components with a pronounced
biological effect in the plant extract provides an opportunity
for the cultivation of thyme in Ukraine and the subsequent
introduction of AND on the grass species as a draft official
monograph to the SFU of Ukraine. The detected components
of the alcoholic extract of the thyme herb can be used for
further study of other morphological parts, as well as for
the drafting of a monograph on a new species of LRS.

3. The analysis of the scientific literature showed that
the chemical composition of the raw materials of Thymus
x citriodorus (Pers.) Schreb. var. “Silver Queen” had not
been sufficiently studied. Nowadays this species Thymus
L. is very popular for pharmaceutical research, but the bio-
logical properties of this hybrid species have not been fully
studied. The study of the chemical composition of the plant
is very important for the study of pharmacological properties
Thymus x citriodorus (Pers.) Schreb. var. “Silver Queen”.

Prospects for further research. The data obtained indicate pos-
itive further prospects for the study of Thymus x citriodorus
(Pers.) Schreb. var. “Silver Queen” as an antimicrobial,
anti-inflammatory, antioxidant activity in plants.
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Po3pobka npoMnUCcnoBol TEXHOMNOTii POCITMHHOI cyOCcTaHUii
nacTepHaKky noCiBHOro TpaBU €KCTPAKTY rycToro

H. A. Cumonerko@ABP O, C. Wnnyak®*CEF

HauioHanbHui hapmaLleBTUYHUIA YHiBEPCUTET, M. Xapkis, YkpaiHa

A — KOHUenUis Ta an3aitH gocnimpxkeHHs; B — 36ip oaHux; C — aHania Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — ocTatouHe 3aTBepaXeHHs cTarTTi

Meta po60oT1 — po3pobuTi NPOMUCIIOBY TEXHOIONIO BITYN3HAHOT (hiTOCYBCTaHLii nacTepHaKy nociBHOro Tpasu ekcTpakTy ryctoro (MMTEN)
[Ns HacTynHoro ii BBeAEHHs B TabneToBaHy nikapcbky hopMy KapaionpoTEKTOPHOI Aii.

Martepianu ta metogu. Ak 06’eKT JOCNIMKEHHA BUKOPUCTANM eKCNepyMeHTanbHi 3paskiu nactepHaky nociBHoro Tpaswu (Pastinacae sativae
herbae) BiTUn3HsHOI cenekuii copTy MeTpuk, 3aroToBneHoi Ha AOCMIAHWX Nonsx IHCTUTYTY oBoviBHMLTBA | BawwTaHHUUTBa HAAH Ykpain
(XapkiBcbka obnactb), Ans ogepxaHHs pocnuHHoi cybctanuii MMNTEN (Pastinacae sativae herbae extracti spissi).

Pesynkratu. Pe3ynstati ekcneprMeHTanbHUX JOCNigKeHb BUKOPUCTaNY Nif Yac po3pobneHHs BrioK-CXxemMm TEXHOMNOrHHOTO NpoLiecy Bu-
pobHMLTBa pocnmHHoi cybcTanuii MMTEN Ta anapaTypHoi cxemu, anpoboBaHux y npomucnoBux ymoeax TOB «dapmaueBT14Ha KomMnaHis
«300poB’a», M. Xapkis, i Nif Y4ac BCTAHOBMNEHHS KOHTPOMbOBAHKX TEXHOMOTYHNX NapaMeTpiB AN KOXHOI cTagii TEXHOMOrYHOro npoLecy
BUrOTOBMEHHS PO3pOBNEHOr0 EKCTPAKTY ryCTOro.

BucHosku. TeopeTnyHo o6rpyHTYBanm i ekcnepymMeHTanbHo po3pobuny TEXHOMOTi0 BUPOBHULITBA BITUN3HAHOI POCIIMHHOI CybCcTaHLji
MMATET, a Takox 6rnok-cxemy TEXHOMOTYHOro NpoLecy ii BUpOOHMLTBA Ta anapaTypHy CXemy, Lo anpoboBaHi B npomMucioBux ymosax TOB
«PapmaLieBTUYHA KOoMNaHia «340poB's». Pedynbrat ekcnepuMeHTy BUKOpUCTany Mif 4ac po3pobneHHs NPOEKTiB METOANK KOHTPOIIO
AKOCTi Ta TEXHOMOTYHOrO PernameHTy Ha pocinHHy cybertanuito MMTET.

KnroyoBi cnosa: nactepHaky noCiBHOrO Tpasa, NacTepHaKy MOCIBHOMO TpaBW EKCTPaKT ryCTUW, TEXHOSOTIA, TEXHOMONiYHI napameTpu
npouecy BUpobHMLTBA.
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Development of industrial technology of plant substance of cultivated parsnip herb thick extract
N. A. Symonenko, O. S. Shpychak

The aim of the work is to develop the industrial technology of domestic phyto-substance of cultivated parsnip herb thick extract (CPHTE)
with the aim of its further introduction into a tablet dosage form of cardioprotective action.

Materials and methods. As an object of research, the experimental samples of parsnip herb (Pastinacae sativae herba) of the domestic
selection of the Petryk variety, harvested on the experimental fields of the Institute of Vegetable and Melon Growing of the National Academy
of Agrarian Sciences of Ukraine (Kharkiv region) were used to obtain the plant substance CPHTE (Pastinacae sativae herbae extracti
spissi).

Results. The results of experimental research were used while development of a block scheme of the production technological process of
plant substance CPHTE and an apparatus scheme tested in industrial conditions of LLC Pharmaceutical Company “Zdorovye” (Kharkiv,
Ukraine) and control technological parameters for each stage of the technological process for manufacturing the developed thick extract
have been established.

Conclusions. The technology of the domestic plant substance CPHTE production, as well as the blocking scheme of the technological
process, and the apparatus scheme tested in industrial conditions of LLC Pharmaceutical Company “Zdorovye” (Kharkiv) had been
theoretically substantiated and experimentally developed. The results of the experiment were used in the development of methods for
quality control projects and technological regulations for the developed plant substance.

Key words: pastinaca, plant extract, technology.
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Pa3paboTka npoMbiLLNEeHHON TEXHONOrMM PacTUTENbLHOW CYyOCTaHLMKU NacTepHaKa NOCEeBHOrO TPaBbl IKCTPAKTA ryCTOro

H. A. CumoneHko, O. C. Wnnyak

Llens paboTkl — pa3paboTaTb NPOMBILLNIEHHYIO TEXHOMOMMID OTEYECTBEHHON hUTOCYBCTaHLMM NacTepHaka NOCEBHOTO TpaBbl FyCTOro
akctpakTa (MMNT3I) ans fanbHenLwero eé BBeAeHNs B TabNeTMPOBaHHYH NIEKapCTBEHHYH (hOPMY KapAvonpOTEKTOPHOTO AENCTBUS.

Matepuansi u metofbl. B kayecTBe 06bekTa MCNONb30BaHbI AKCNEPUMEHTaNbHbLIE 0Opa3Libl NacTepPHaka NOCEBHOrO TpaBkl (Pastinacae
sativae herbae) oteuecTBeHHO cenekumm copTa MNeTpuk, 3aroTOBMNEHHOW Ha OMbITHLIX NOMNSX MIHCTUTYTa OBOLLEBOACTBA 1 Hax4yeBOACTBa
HAAH YkpauHbl (XapbkoBckas obnacTb), Ans nonyveHus pactutensHoi cybctaHumm MIMTIC (Pastinacae sativae herbae extracti spissi).

Pesynbratbl. Pesynsrarhbl 3KCneprMeHTarnbHbIX UCCNEA0BaHMIA UCMNOMb30BanM Npu paspaboTtke Grok-CXeMbl TEXHONMOMMYECKOro npo-
Liecca npomsBoAcTBa pactutenbHon cybctanumm MMT3AM n annapaTypHoi cxembl, anpobupoBaHHbIX B MPOMBILLMEHHbIX YCNOBUAX
000 «®dapmaLeBTHYeckas komnaHus «3aopoBbey (1. XapbkoB, YkpaunHa), M yCTaHOBNEHUM KOHTPONMPYEMbIX TEXHOMOrMYeCckux napame-
TPOB A1 KaX/0W CTaAnM TEXHOINOrNYECKoro npoLecca U3roToBMeHNst pa3paboTaHHOro 3KCTpakTa rycroro.

BuiBoabl. TeopeTnyeckn 060CHOBaNM v aKCnepuMeHTanbHO pa3paboTany TEXHOMOMI0 NPOM3BOACTBA OTEYECTBEHHON PacTUTENbHON
cy6ctanumm TMMTIN, a Takke Grok-cxemy TEXHONOrNYECKOro npoLecca ee NPoN3BOACTBA W annapaTypHyto CXemy, anpobupoBaHHbIX B
npombILLneHHbIx yernosusx OO0 «dapmavueBTuyeckas komnanus «3[0poBbey. PedynstaThl 9kcnepyMeHTa UCnonb30BaHbl Npu paspa-
60TKe NPOEKTOB METOAMK KOHTPOIS Ka4eCTBa 1 TEXHOMOMMYECKOro pernameHTa Ha paspaboTaHHyto pactutenbHyto cybctaHumio MINTIT

KntoueBble cnosa: nactepHaka noceBHOro Tpaea, NnacTepHaka NOCEeBHOINo TpaBbl IKCTPAKT ryCTOVI, TeXHonoruna, TexHonorn4yeckmue napa-

METPbI NpoLecca Npon3BoacTBa.

AxTyanbHble Bonpochl hapMaLeBTUYECKON U MeaMLIMHCKON Hayku U npakTuku. 2022. T. 15, Ne 1(38). C. 52-58

Po3po0OiieHHsT HOBUX BITYM3HSHUX 1 BUCOKOE(EKTHBHUX
Jikapchkux 3aco0iB (JI3), 30kpeMa CTBOpEHHX Ha OCHOBI
cranzaptu3oBanux (irocyOcranmiid, HaOyBae BaKIMBO-
ro MI00aJIBHOTO 3HAYEHHS Ul (papMaleBTUYHOI HAyKH i
TIPaKTHKH B CHCTEMi OXOpOHH 370poB’s [ 1-3]. Po3umpenns
CIIEKTpa TEPareBTUYHOI aKTHBHOCTI Ta MiHIMaJIbHI PU3UKA
1010 TIPOSIBIB IXHBOI MOOIYHOT JTii CTBOPIOIOTH CIIPHSITIIMBI
TMIepeyMOBH IIOJI0 CYTTEBOTO PO3BUTKY Ta YOCKOHAJICHHSI
IIPOMHCIIOBOTO CEKTOPa (hiTOXIMIYHOT MPOIYKIIIT 3 AAJTBIIM
BIPOBA/KEHHSIM Y BUPOOHHIITBO Ta ITPOCYBAHHSIM Ha (hapma-
LIEBTUYHHI PUHOK (hiTonpenaparis BiTun3HsHOI hiopu [4,5].

Oco0nuBy yBary B ITbOMY aCIIEKTi IPHBEPTAIOTH JIIKAPCHhKi
POCIHHY 31 3HAYHUMH PECYPCaMH BITUH3HIHOI CHPOBHHHOL
0a3u Ta HEOI[IHCHHUM JOCBIZIOM III0/I0 TXHBOTO 3aCTOCYBAHHS
i B HapOAHii, 1 B TpaquuiiHii Mexuumni. Jlo Takux mpen-
CTaBHUKIB POCITMHHOT (DJIOPH HAJIGXKUTH NTACTEPHAK NOCIBHUI
(Pastinaca sativa L.) 13 pomuan Ceneposi (Apiaceae) [6].
HuHi 1151 npstHO-0BOYEBa POCIIMHA KYJIBTHBY€THCS IIEPeyCiM
JUTSL TTOTPEO Xap9IoBOi MPOMHUCIIOBOCTI Ta XapaKTEePU3YEThCS
HaJI3BUYAITHIMH CMaKOBUMH SKOCTSMH, BHCOKMMH ITOKa3HH-
KaMH 1010 BPOKaHHOCTI, CTIHKICTIO JI0 OLTBIIIOCTI MiKPOOP-
raHi3MiB 1 BIpyCiB, @ TOMY ILIMPOKO KYJIBTUBYEThCS B YKpaiHi
Ta 3a Tl Mexkamu [7]. Y HayKOBHUX JIITEPaTypHUX JDKEpeIiax €
BiZIOMOCTI, III0 B TIONEPEIHIX (DITOXIMIYHAX JOCIIKCHHSX Y
TpaBi MacTepHAKY BITYU3HAHOT (HIIOPH BU3HAYHITN HU3KY BaK-
nmuBHX OionorigyHo-akTHBHUX pedoBuH (BAP): ¢enompHmX
CHOJTYK, aMiHOKHCIIOT, XJIOPO(iIiB 1 KAPOTHHOIIIB, JKUPHIX
KHCIIOT, IOJTiICAXapy/IiB, JICTKHX 1 CTEPOITHUX crionyk [8—12].

BigzHaunMmo, 110 3 IWI0/IIB MACTEPHAKY ITOCIBHOTO PaHille
ozepKyBai npernaparu bepokcan i [Tactunanus, mo MaroTh
(hoToceHCHOLTI3YBabHY Ta CHIA3MOJITHYHY [il1 BiIMOBIIHO
[13,14], ame B yMOBax ChOTOJCHHS Ha BITYHU3HSIHOMY (ap-
MAaIeBTUYHOMY PHHKY i (pitrompemnaparu, sk i ixmi JI3,
PO3po0sICHI Ha OCHOBI I[i€i POCIHHH, — HE 3apCECTPOBaHI,
1110, Oe33arepeyuHo, MiKPECITIOE aKTYaIbHICTh PO3POOICHHS
HOBHX e(EeKTUBHUX i Oe3reqnux JI3 i3 1b0ro BUIy pOCIMHHOT
CHPOBHHH.

OpHa 3 MePCHEeKTHBHUX CYOCTAHINH, 1110 BUALICHI 3 Ha-
3eMHOI YaCTHHH POCIIMHH, — NACTEPHAKY TTOCIBHOTO TPaBH
excrpaxt rycruit (ITTIITED), po3po0nennii i cranaapTrzoBa-
HUH BITYM3HSHUMHU HaykoBLsiMH [15]. BpaxoBytoun BMicT
BAP, o BXoISTh 710 HOTO CKJIa Ty, 30KpeMa I'iIPOKCUKOPHY-
HUX KHCIIOT, PypOKyMapuHiB, e(hipHUX OJIiii, aMiHOKHCIIOT,
MikpoeneMeHTiB Toto [ 16], pocnuaua cyoctantis [TIITED
XapaKTEePU3YETHCS IMUPOKUM CIIEKTPOM TEPareBTHYHOT
AKTUBHOCTI: KapAiONPOTEKTOPHOI, aHTHOKCHIAHTHOTO,
aHTHEKCYaTUBHOIO Ta penapartuBHoio. Came Tomy IITITED
BUKJIMKAE YMMaJIMii HAyKOBUH iHTEpec, CTBOPIOIOYM Tepe-
JIyMOBH JIJ1s1 pO3pOOJICHHSI T2 BIPOBA/KEHHSI Y IPOMUCIIOBE
BUPOOHHMIITBO Ha il 0CHOBI HU3KH JIIKAPCHKUX (DiTONpenaparis
BiJIIIOBITHOI CIIPSIMOBAHOCTI Iii.

HesBaxaroun Ha MIMPOKUN aCOPTUMEHT BUKOPHCTAHHS
POCITMHHIX EKCTPAKTIB OKPEMO 1 y CKIIaIi JTIKapChKHUX (hopM,
€ 0OMeXeHa KUIbKICTh BITUM3HSIHUX JIKAPCHKHX 3ac00iB
(JI3) xapmionpoTeKTopHOi Ta cria3MoIiTHYHOI Aii y (opmi
Ta0JIETOK Ha OCHOBI POCIIMHHUX eKCTpaKTiB. Lle miakpecioe
aKTYaJIbHICTb PO3POOJICHHS HOBUX BITYM3HSIHHUX BUCOKOC(EK-
tuBHUX JI3 Ha ocrHoBi IIIITEI y hopmi TabieTox s 3acto-
CYBaHHS B KapHiOJOTIYHIN MPAKTHUIIL Tl Yac KOMIUIEKCHOT
Teparii ceprieBo-CyaMHHNX 3axBoproBanb (CC3).

MeTta po6otu

Po3po0uTi MpOMHUCIIOBY TEXHOJIOTIO BITYM3HSHOT (iTOCYO-
CTaHIIii TACTEPHAKY ITOCIBHOTO TPABH EKCTPAKTY I'YCTOTO IS
HACTYITHOTO 11 BBEJICHHs B TaOlleTOBaHy JIIKApChKy (Gopmy
KapIiONpOTEKTOPHOT [Iii.

Marepianu i MeTogu pocnimkeHHA

Sk 00’€KT MOCTiKEHHS BUKOPUCTATN €KCIIEPUMEHTAIbHI
3pa3Ky MacTepHaKy MOCIBHOTO Tpasu (Pastinacae sativae
herbae) BiTumn3HsHOI cenekuii copry IleTpuk, 3aroroBieHol
Ha JIOCHIJHUX MOJIsIX [HCTHTYTY OBOUIBHMITBA 1 OaITaHHHU-
ursa HAAH VYkpainn (XapkiBcbka 0051acTb), JUIs OJIepKaHHS
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pocmmuHOi cyoctantii IITITET (Pastinacae sativae herbae
extracti spissi).

Po3pobmnstoun mpomucnoBy Texuomorito IIIITET, Bpa-
xoByBaJI BUMorH Jlonarky 7 «BHpoOHHIITBO JKapCHKUX
3aco0iB pocIMHHOTO OXoKeHHs» HactanoBu CT-H MO3Y
42-4.0:2020 «Jlikapcbki 3acobu. Hanexxna BUpoOHHYA ITpak-
THKaY 0[O0 BUPOOHUIITBA POCIHMHHUX JIIKAPCHKUX 3aC00IB
(PJI3) [17].

VY npoueci Bupoduuursa [IIITED norpumysanmcs Beix
HEOOXIJJHUX CaHITApHUX 1 TIri€HIYHUX BHMOI, CIIPSIMOBa-
HUX Ha 3aro0iraHHs MiKpoOHOMY 3a0py/ITHEHHIO BUXIITHOT
CHPOBHMHH Ta FOTOBOI MPOAYKIIii, 110 BUKJIAAEHI Y IIPOEKTI
TexHosoriuHoro peramenty (TP).

Pe3ynkratn

TexHoNMOrYHMIA NpolieC BUPOOHUIITBA JIKAPCHKOTO 3ac00y,
BUpOOHWYA ¥ 0COOMCTA Tiri€Ha MepcoHaly MaloTh CIIps-
MOBYBAaTHCS Ha 3a0€3MEYEHHS SIKOCTI KIHIIEBOTO MPOIYKTY,
3ano6iraHAs MiKpoOHiH KOHTaMiHAIii i1 9ac BUPOOHHMIITBA,
30epiraHHs, TPAHCTIOPTYBAaHHS, a TAKOK Ha CTBOPEHHS 0e3-
MIEYHUX YMOB TIpAIli i OXOPOHH 30POB .

[pouec oxepKaHHA EKCTPAKTY T'yCTOTO 3 MACTEPHAKY
MTOCIBHOTO TPaBH Nepeadadae Taki CTa il BAPOOHUIITBA: ITijI-
TOTOBKa CHPOBHHH, OTPUMAHHS PIAKOI BUTSDKKH MACTEPHAKY
IIOCIBHOTO TpPaBH, (PUITPyBaHHS OTPUMAHOIO HMPOIYKTY,
KOHIIGHTPYBaHHSI BUTSDKKH, yIIaploBaHHs, (acyBaHHS, T1a-
KyBaHHS1, MapKyBaHHSI.

Pozpobistroun mpomuciiory texHosnorito IIITET, npo-
aHaJII3yBaJIM KOXKHY CTaJ(iF0 BUPOOHUIITBA TEXHOJIOTIYHOTO
TIpOLECy ISl BCTAHOBIICHHS ITAPaMETPIB, IO MOTPEOYIOTh
MOHITOPHHTY ] 4ac YIpoBa/pkeHHs (iTocyOcTaHIiil y
MIPOMHKCIIOBE BUPOOHMIITBO Ta ITPOBE/ICHHS BaliIallii TEXHO-
sorigHoro nporecy. CHpoBHHA, TOMTOMIXKHI Ta MaKyBaJIbHI
MaTepiaju, 1Mo HaJIXOIWIN Ha BUPOOHHIITBO, TPOXOIUITH
BXITHUH KOHTPONb SKOCTI y BiIAUII KOHTPOIIO SIKOCTI Ha
BIITOBIHICTH BIMOTaM HOpMaTWBHOI mokymenTarii (H/I)
Ha CHpOBHHY Ta Marepiaimn. CHpOBHHA Maia cepTudikar
aHai3y BUPOOHMKA-TTOCTAYabHIKA #, 32 HEOOX1THOCTI,
iHpopMarito oo Oesnekn. Ha JikapcbKy pOCIMHHY CH-
posuny (JIPC) nonarkoBo HajaHa iHpOpMAIIiS MO0 PaIio-
JIOT1YHOTO KOHTPOITIO.

KoHnTpons BUXiIHOT cupoBHHH, 30epiraHHs Ta 00poOka
HaOyBaroTh 0COOJIMBOTrO 3HAYEHHS il Yac BUPOOHHIITBA
PJI3 y 3B’3Ky 3 0COONMBOCTSIMH iXHBOTO XIMIYHOTO CKJIaTy.
BiamnosinHo 1o Bumor ponarky 7 nacranosu CT-H MO3Y
42-4.0:2020 «JTikapcoki 3acobu. Hanexxna BUpOOHUYA MTPaK-
THKa», POCIIMHHY CUPOBHHY HEOOXIJIHO BUKOPHUCTOBYBATH
HAJICKHOT SIKOCTI, @ BIZIOMOCTI MO0 i ATBEPHKCHHS SKOCTI
CHUPOBMHHU MalOTh OyTH HaJlaHi BUPOOHUKY POCIHMHHOTO
npemnapary/JI3 pociuHHOTO TOXOMKeHHS. PociuHHi cy0-
CTaHIii (POCIMHHY CHPOBHHY) CIIi 30epiraTti B OKpeMuX
30HaX, SKi MalOTh OyTH OOMamHaHI Tak, m00 3abe3neunTH
3aXHUCT BiJ] IPOHUKHEHHS KOMaX a00 TBapHH, 0COOIHBO
rpu3yHiB. HeoOXiqHO TakoXK YKHUTH S(PEKTUBHUX 3aXOIiB
010 3am00iraHHs MOMHUPEHHIO OyIb-KUX TaKUX TBAPHH 1
MIKpOOpPTraHi3MiB, 10 MTOTPAITIIN BUTIAJKOBO Pa3oM i3 poc-
JIMHHOKD CHPOBHHOIO, MO0 3armo0iraHds (epMeHTarii Ta

POCTY ILTICHSBH, a TAaKOXK IepeXpecHiit kKoHTamiHatii. Kpim
TOT'0, BAPTO TAKOXX BUKOPUCTOBYBATH Pi3Hi 3aKPUTI 30HH IS
KapaHTHHY POCIMHHOI CHPOBHHM, IO HAIXOIHUTH, Ta BXKE
JI03BOJICHOT (3aTBEP/IKEHOT).

3ona 30epiranas Mae OyTH 100pe BEHTUIHOBAHOIO; KOH-
TEHHEPH MOTPIOHO PO3MIIIATH TAK, 00 3a0€3MCYUTH BUTLHY
OUPKYIAMifo moBiTps. OcobnuBy yBary Tpeba MpUALISITH
YHUCTOTI i HaJEKHOMY OOCIYrOBYBaHHIO 30H 30epiraHHs,
0cO0NMBO TaM, /e yTBOPIOEThCS NHIL. J{ist 30epiranns poc-
JIMHHUX CyOCTaHIiH (POCIMHHOI CHPOBUHHM) Ta POCIUHHHUX
TpernapariB cii1 3a0e3neayBaTs Ta KOHTPOIFOBATH OCOOIHBI
YMOBH LIOJI0 TEMIIEPATyPH, BOJIOTOCTI, 3aXUCTY BiJ| CBITJIA.

BpaxoBytoun, mo min gac nepepoomosanns JIPC ytso-
PIOETBCS TIHJI, @ CHPOBHHA MMiIA€THCS BIUIHBY IIIKITHUKIB,
MIKpOOHOT Ta TepexpecHoi KOHTaMiHallii, Ba)KIIMBOTO 3Ha-
yeHHsI HaOyBae ouwIneHHs oOnmamHaHHs. BoHO Mae jerko
MiJIAaBaTUCS] MATTIO Ta JE31H(EKIIi, caHiTapHid 00poOIi
3rigHo 3 rpadikoM. Bukopucranus oOmagHaHHS Ta anapa-
TYpH, 110 MOXXYTh BHJUIATH BOJIOKHA Ta IHIII MEXaHIuHI
YaCTKH B 30BHIIIHE CEPEIOBUIIE B YHCTHX 30HAX, Ma€ OyTH
oomexxennM. O06aHanHst Ta GLIBTPyBaNIbHI MaTepialiu, 10
BHUKOPUCTOBYIOTECSl Y BUPOOHHUOMY TIPOIIECi, MAtOTh OyTH
CYMICHUMH 3 PO3UMHHHKOM-EKCTPAreHTOM JUIsl 3ar100iraHHs
BHALICHHIO a00 HeOaaHiit abcopOitii cyOcTaHTii, o Hera-
THBHO MOXXE BIUIMBATH Ha KiHIIEBY MTPOAYKIIIIO.

Omuc Texnomoriunoro npomecy. PocnmuHHEy cyOcTaHIIIIO
MIITED oxepxyBanu y 1abopaTOpHUX yMOBaxX METOIOM
TpHpa30BOi ApiOHOI Marepariii 3a Temmeparypu 60 °C y
CIIBBIIHOIIICHH] CUPOBUHA : ekcTpareHT — 1 : 5. Jlo miaro-
TOBJIEHOI POCIMHHOI CHPOBHHHM SIK €KCTPAreHT JI0AaBalll
BOJIHO-C€TAHOJIbHY CYMIIII i3 KOHIICHTpaIli€o eranoiy 70 %
Ta HACTOIOBAJIM HA BOASAHIH OaHi 31 3BOPOTHIM XOJIOIMIIEHH-
koM mpoTsroM 1 roaunu 3a Temneparypu 60 °C. Onepxany
rapsdy BUTSKKY BiA(UIBTPOBYBAJIM, B THX CAMHX yMOBAax
MIPOBOMIIM €KCTPAKILIO 11e /Bidi. BUTsHKKkH 00’ €aHyBan
Ta KOHLIEHTPYBAJIN; 0Cal, L0 yTBOPHUBCSL, BiA(IIETPOBYBAJIH.
Hapaui mig BakyyMOM BHTSDKKY, IO OJIEprKaIH, yIapioBaIn
3a Temmneparypu 40-50 °C.

YV pe3ynbraTi eKCrepUMEeHTAIBHUX JOCTIHKEHb BCTAHO-
BUJIM KOHTPOJILOBaH] TEXHOJIOTTYHI MapaMeTpH JJIsl KOKHOT
CTafii TEXHOJIOTIYHOTO IIPOLECY BUTOTOBJICHHS POCIMHHOL
cyocranuii [IIITED (maba. 1), po3podunu O610K-cxemy
upobuunTsa [IIITEL (puc. 1), 3pa3ku sSxux arnpoOyBann
B npomucioBrux ymoax TOB «®apmarieBrnuHa KoMIaHis
«3mopoB’si», M. XapKiB.

TexHoJMOrIYHUI TTPOIIEC TPOMUCIIOBOIO BUPOOHUITBA
eKCTPAKTY T'yCTOTO 3A1MCHIOBAJIN, JOTPUMYIOUHCH Bif-
NOBIJHHUX CaHiTapHUX BUMOT. [TiAroTOBKY BHpOOHHMITBA
(T IrOTOBKY BEHTHJISIIHHOTO TIOBITPSI, CAaHITaApHY 00pOOKY
MPUMIIICHb, O0JaHAHHS, IHBEHTAPIO, alaparypu Ta Ko-
MYHIKaIliil, IpUTOTYBaHHS Ae3iH(IKYBATbHUX PO3YUHIB,
HIJITOTOBKY 710 poOOTH TEepCOHANly Ta TEXHOJIOTTYHOTO
OJISITY) Ta KOHTPOJIbh MIKPOOHOI KOHTaMiHaIii BUKOHAJH
BiOBIAHO 10 BUMOr unHHOT HJI. OCKiNbKH BUPOOHHIITBO
EKCTPAKTY T'yCTOTO HAJIEXKHUTh JI0 HECTEPHIIbHOT MPOYKILi,
TO Ma€ 3IACHIOBATHUCS Y BUPOOHUUIUX MPUMIIIEHHSX KJIacy
ypcroryu D.
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Tabnuus 1. KpuTnuHi napameTpy TEXHOMOTYHOO NpoLiecy BUPOBHULITBA
MATEF

Crapia TexHomnoriyHoro
npouecy

KputnyHuit napametp

SBa)KyBaHHFI CUPOBUHU — Maca CMpPOBUHN.

— po3mip oTBOpIB BibpocuTa
(0,50 % 0,05) mm;

— CTYNiHb NOAPIOHEHHST;

— Maca CUPOBYHMU.

MoapiGHEHHs CMPOBWHM

— fliameTp OTBOpIB CUTA;
— OHOPIAHICTb i KiNbKICTb NPOCISHOT
CYPOBUHM.

[MpocitoBaHHA CUPOBUHK

—ob’em;
— KOHLeHTpauig eTaHony, %;
— Temnepartypa (20 £ 5 °C).

[puroTyBaHHs exkcTpareHTa

— TpmBanicTb npouecy (1 rog);
— Temnepartypa (60 °C);
— KpaTHIiCTb eKCTparyBaHHsI.

OTpMMaHHH BUTAXKN

— TpuBanictb npouecy (48 rog);

BiacTotoBaHHSA BUTSHKKM — TemMneparypa (8—10 oC)

— PEXUM BakyyMyBaHHs (rubuHa
Bakyymy 0,06-0,08 MMa);
— 30BHiLLHI BATTISA,.

DinbTpyBaHHS BUTSKKMA

— pexvM BakyyMyBaHHs! (rmmbuHa
Bakyymy 0,06-0,08 Mra);

— Temnepartypa (40-60 °C);

— KiNbKiCTb OTPYMAHOTO BiArOHY;

— AKICTb FOTOBOrO NPOAYKTY Ha
BiZNOBIAHICTb BUMoram MKA (onuc,

KOHLIEHTPYBaHHS BUTSKKM
(OTPUMaHHS ryCTOro eKkcTpakTy)

YMICT BOIOTW, KilbKiCHWIA YMICT).

[Tpu BXiTHOMY KOHTPOJI CHPOBMHHU HEOOXIJIHWI aHai-
TUYHAN TACTIOPT, IO MiATBEP/HKYE BiIMOBITHICTD SIKOCTI
CHPOBHHHU BUMOTaM HOPMAaTHBHO-TEXHIYHOI JIOKyMEHTALI]
(HTJT). CupoBuHa Ta [ONOMDKHI MaTepiaiu J0IyCKarThCs
Y BUPOOHHIITBO TicIIst Ta00OPaTOPHUX JOCIiIKEHB, IO 31Iii-
CHEHI BIINOBIAHO 10 BUMoOT 9yrHHOT H/I,

PocimHHY cupoBHHY NomaBasi y BUPOOHULITBO BifIo-
BITHO 70 BUKOPHCTaHHA. TpaHCIOpTyBanyu 3i ckiamy 3a
JIOTIOMOTOIO Bi3KiB Ta aBTOHABaHTa)XyBada. 3BITbHEHHS
CHPOBHHH BiJl TapH Ta MaKyBaHHs BUKOHYBAJIHN B OKPEMOMY
TIPUMIICHHI 17Tl yHUKHEHHST MiKpOOHOT KOHTaMiHaIIi1 KiHIIe-
BOTO IPoAyKTy. TpaHCOPTYBAaHHS CHPOBHUHU Ta JIOTIOMI>KHHX
MarepialiB, 3BUThHEHHX BiJl TaKyBaHHS, 3/1IHCHIOBAIIN B 3a-
KPHUTHX IIOCYANHAX, 1110 MAIOTh ETHKETKY, Ha SIKiii HaBeJieHa
Ha3Ba CUPOBHHY, ii Maca Ta Jara HaJXOJKEHHSL.

Texnomoriuanii npornec BupoOHuirTea [ITITEI Mae 9 craiit:

Cranis 1. [Tonpionenns cuposunn. MaiicTep BUKOHY€ po3pa-
XYHOK 3aBaHTa)KEHHS1, 31HCHIOETHCST (POPMYBaHHS HABAYKOK
Ha Barax y 30ipHUK BiAMOBiTHOI MICTKOCTI 3TiHO 3 BUPOO-
HUYO0 perentyporo. [lonepeaHpo BilBakeHy MacTepHAKY
MTOCIBHOTO TPaBy 3aBAHTAXYyBAJIM y MJIHMH BiANOBITHO IO
npoOIieHHs oniepeanix mopuiit. [TogpiOHeHy TpaBy BUBaH-
TaXyBaJIM y 30IpHHK, IPH [IbOMY KOHTPOJIIOBAIN CTYIIHb
TIOAPiOHEHHS Ta OIHOPITHICTH MOAPIOHEHO1 CHpOBUHH. 30ip-
HUK 13 CHPOBHHOIO TEPMETHYHO 3aKPUBAJIN Ta IepeaBalii
Ha CTa/il0 MPOCIIOBaHHS CUPOBHUHH.

Crapis 2. IIpocitoBanns cupopunu. Ilonepeanpo mozapio-
HEeHy IacTepHaKy ITOCIBHOTO TpaBy 3i 30ipHHMKa caMOILIN-

BOM TIOCTYTIOBO 3aBaHTaXKyBall IO OyHKepa BiOpocwura,
BHUKOPHCTOBYIOUH TIPH IIbOMY IE€PEXiHUKH Ta BOPOHKH,
SIKI TEPMETH3YIOTh 3’ €HAHHA 30ipHHUKa Ta BiOpocuTa, BU-
KJIFOYAI0YH MOJKIJIUBICTD 3aITMIICHHS TTOBITPSI pOO0YOT 30HH.
[IpociroBaHHS POOWIH Yepe3 CHUTO 3 pO3MipaMH OTBOPIB
0,32 + 0,10 MM y 30ipHHK, KOHTPOJIIOBAJIH SKICTh MPOCItO-
BaHHS Ta OTHOPIIHICTH MPOCISTHOI CHPOBUHM. 3i 30ipHHKA
MIPOCISIHY CHPOBHHY BUBaHTa)KyBaJIU B MIILIKH 3 MIILIKOBHUHH,
BHKOHYBAJIM KOHTPOJIGHE 3BaYKYBaHHS HA Barax MoJpioHEeHOT
Ta MPOCISIHOI TaCTepHAKY MOCIBHOTO TpaBu. MIllIKu 3aBaHTa-
KYBAJIH y 30ipHUKH, TePMETHIHO 3aKpUBAJIH Ta IIepeaBalli
Ha CTaJIil0 OTPUMAHHS BUTSKKH.

Crapnis 3. IlpuroryBanns excrparenta. Ilepen mouarkom
po0OTH 3IIMCHIOBAIN MPOAYBAHHS a30TOM YCiX MOCYIHH,
1110 KOHTAKTYIOTh 3 €TaHOJIOM. 32 JIOIOMOTOIO a30Ty 3 TpaHc-
MopTHOT Tapu nojasaiu eranoi 96 % 06/00 y 30ipHUK [yIst
3BaKyBaHHs1. [licist oTpuMaHHs HE0OXiJHOT KUIBKOCTI, eTa-
HOJ 3a JIOTIOMOTOIO0 a30Ty 31 30ipHHKa TepEeBaHTAXYBAIH B
PpeaKTop, KOHTPOJIIOIOYH TIPH IIbOMY T'€pPMETUYHICTh 3’ €/JHAHb
1 TpyOOTIPOBOIB.

VY MIpHUK 3a JJOIIOMOTOI0 BaKyyMy 3aBaHTa)KyBaslll He-
OOXiIHY KiNBKICTh BOIM OYHILEHOI, IICIS YOT0 CHPOBHHY
CaMOIIJTMBOM 3aBaHTaKyBaJId B PEAKTOp. 3aBaHTAXKHMBIIH
CHPOBHHY, BKIIOUAIH MIIIAJIKy, PO3YHNH MEPEMIITyBaIH
npotsiroM 15 & 3 xB. Ilicnst 3aBepIeHHs epeMilryBaHHs
MIIITAJIKy BUMHAKAITH, 32 IOTIOMOT OO0 IPOO0Bin0ipHIKa Opamm
1poOy /1 BU3HAYEHHsI KOHIIEHTPAL{ eKCTpareHTa 3riHo 3
METO/IMKOI0. YMOBH, 9ac 30epiraHHs eKCTparcHra: y 3aKpH-
TOMY PEaKTopi MPOTArom 2 io.

Crapis 4. Orpumanns BUTSKKN. BUTSDKKY nactepHaky mo-
CIBHOTO TPaBH OTPHUMYBAJIHM METOIOM TPUPA30BOi APiOHOT
Marieparii.

3i 30ipHuKa Ha nepdopoBaHe AHHILNE MEPKOIATOPA
3aBaHTXyBAJIM B MIIIKax MOJApiOHEHY Ta MpOCisHY
MacTepHaKy MOCIBHOTO TpaBy. [IepKoIsITOp repMeTH4HO
3aKpUBAJIM Ta 32 JIOTIOMOT'OIO a30Ty [10JIaBaJIN EKCTPAreHT
13 peakTopa. EkcTparenT nmomasanu yepes HIKHIH mTynep
JUIS. BUTICHEHHS TIOBITPS 3 CHPOBUHH. Y TEIUIOOOMIHHY
000JIOHKY HEPKOJIATOPA MOJABaIN BOAAHY Mapy Ta J0-
BOMIIIM TeMIeparypy B mepkoistopi nqo 60 °C. Ilicas
JOCSITHEHHS He0OX1THOT TeMIepaTypH IIPOBOIIIIN HACTO-
I0BaHHS NpoTAroM 60 XB, 3JMBAIM BUTSDKKY y 301pHUK i
B THX CaMHUX yMOBax 3HIMCHIOBAIN €KCTPAaryBaHHS IIE
nBiui. BuTshkku 00’ emHyBalid Ta TiepeaBaid Ha CTaIit0
BiJICTOIOBaHHS BUTSDKKH.

Crapis 5. BincroroBanus BUTSKKN. BiCTOIOBaHHS BUTSDKKH
MaCcTEpHAKY MTOCIBHOTO TPaBH IMPOBOAWIIA Y 301pHUKY 3 TETI-
JI0OOMIHHOIO O0OJIOHKOO, B SIKUH MOTNIEPEIHBO 3aBAHTAXKY-
BaJIN BUTSKKY. [ lyckom xosooarenTa B 000J0HKY 30ipHHKa
BUTSKKY oxoJokyBaiu 10 8—10 °C, 3a Takoi Temneparypu
BUTPpHUMYBaH NpoTsiroM 48 roguH. [1ix gac BijcToroBaHHS
KpuiIKa 30ipHUKa Oyna miipHO 3akpura. [licns npouecy
OCBITJICHHS] BUTSDKKY JICKaHTYBaJIM Ta MepeaaBaiy a0 30ip-
HUKa Ha CTaJi10 QUIBTPYBAHHS BUTSDKKH.

Crapisi 6. ®inbTpysanus utskkn. [lepen nogarkom GuisTpy-
BaHHSI [ICPEBIPSUTH LUTICHICTD (QUIBTPYBaAIBHOI IEPErOPOIKI
npyk-dinerpa. OcBiTiIeHI BUTSDKKU 31 30ipHHKa nepeja-
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BuxigHa cupoBuHa, BupobruuTeO KoHTponb
NpOMiXHa NpoAyKLisi, MaTepiani €KCTPaKTY rycToro y npoLieci BUpoBHULTBa
Crapis 1. BXigHuit KOHTPOMb CUPOBUHM,
MactepHaky nocisHoro Tpaea > MoppiGHeHHs CMPOBUHM. <€<— Maca CV1pOBUHY, CTYMiHb NOAPIOHEHHS,
Baru, mnuH OAHOPIAHICTb CUPOBUHM
Crapis 2 [iameTp oTBOpIB CUTA,
MpocitoBaHHA CMPOBUHM. I AKICTb NPOCitoBaHHS!, OAHOPIAHICTL
BibpocuTo, Baru | KiNbKICTb NPOCISIHOI CUPOBUHM
Crapis 3 KinbKiCTb KOMMOHEHTIB,
Bopga oumwena, etaHon 96 % —> MpurotyBaHHsA eKcTpareHTa. < TpMBaniCTb NepeMmiLLlyBaHHS,
PeakTop, Baru, MipHuK KOHLIEHTpaLlisl ekcTpareHTa
MoppibHeHa Ta npocisHa Tpasa CuEnlie, Temnepatypa, TpBanicTb HaCTOOBaHHS
P T 'a Tpas > OTpUMaHHSA BUTSKKM. € parypa, Tp s !
nacTepHaky nociBHoro 3i ctagii 2 KpaTHICTb eKcTpaKLi
MepkonsTop
Crapis 5
. Temnepar
BigcToloBaHHS BUTSIKKM. < SIS,
P TPUBASICTb BifCTOKBaHHS
BincriitHuk
Crapis 6 BigcyTHICTb MexaHi4HNX BKITIOYEHb,
®inbTPyBaHHS BUTSKKM. < uinicHicTb inbTpa, TUCK,
[pyk-chineTp CTaHOapTM3aList BUTSHKKN
Crapis 7 Temnepatypa, rmnbuxa Bakyymy,
OTpMMaHHs! eKCTPAKTY rycToro. <— BOJOMCTb EKCTPAKTY,
PoTopHuit BakyyMHUI1 BUNapHWiA anapar KOHTPOIb MPOMIXKHOI MPOAYKLT
dacyBaHHs Ta nNakyBaHHs
€KCTPaKTY rycToro
HedbacoaHwil ryCTii excTpakT Cragin 8 KinbKicTb eKCTpakTy B KOHTENHEI,
: ry T —— ®dacyBaHHs EKCTPAKTY B KOHTENHEPU. €] NPaBUMbHICTb MapKyBaHHS,
3i cTagii 7, KOHTENHEPU MapKOBaHi . :
®dacyBanbHuii aBTomat AKICTb repMeTUn3aLlii
Cranin 9 KinbKicTb KOHTEHEPIB Y LMK
Alkn, rpynosi eTUKETKM > MaKyBaHHSA KOHTEMHEPIB B AWMKM. < A P18y Y.
ot NPaBWIbHICTb MapKyBaHHs!
[MakyBanbHwii CTin

v

KapaHTuHHe 36epiraHHs

an

KoHTponb rotoBoi npoAyKuji

v

| ['oToBa npoaykuis |

Puc. 1. TexHonoriyHa Briok-cxema BUpo6HMLTBa pocnnHHoi cybetanuii MIMTEN y npoMucnoBux yMoBax.

BaJIM 32 JOTIOMOTOI0 a30Ty y IpyK-(iabTp, GiibrpyBann
y 36ipauK. Tuck dinerpartii He mepesuInyBas 2,5 Kre/cm?.
SIKIO THCK TEpPEBHUINECHUH, QiTbTpyBaabHa MEPEropoaKa
BXe 3abmiacs, ii Tpeba 3aMiHUTH Ha HOBY. Y Ipomueci
(biIBTpYBaHHS KOHTPOJOBAIM BIJICYTHICT MEXaHIYHUX
BKJII0UeHb. [Ticist hinerpyBaHHs BinOMpany cepenHto npoly
Ta BiJIaBaIM Ha aHaJIi3 10 Jlaboparopii BiIIiy KOHTPOIIIO
stkocTi. [Ticist oTprMaHHs HO3UTHBHUX PE3YIIBTATIB BUTSDKKY

3a JIOIIOMOTO0 Hacoca IepeaBail Ha CTafil0 OJep KaHH:
TYCTOTO EKCTPAKTY.

Cragis 7. OTpumanHs ryctoro exerpakty. ['ycTHI ekcTpakT
TIACTEPHAKY ITOCIBHOTO TPaBU OTPUMYBAJIN, BAKOPHCTOBYIOUH
POTOPHMI BaKyyMHUI BUNIAPHUH artapar. BUTSKKY, onepxkany
Ha cTa/Iii (UIBTPYBAHHS BUTSDKKH, OCTYIIOBO ITEpEIaBAIIH Ba-
KyyMOM Y BaKyyM-BHITAPHU artapar 3i BUAKICTIO 6—7 JI/TOA.
VYnaproBaHHs BUKOHYBaH 3a Temneparypu 40—50 °C i pos-
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pimxenni 0,06-0,07 MlIla. Onepkaanii eKCTpaKT — B’sI3Ka
Maca KOPUYHEBOIO KOJIBOPY 31 CHEHU(IYHUM apOMaTHUM
3armaxoM. KOHTpOJIbh HAMBIPOMYKTY 3MiMCHIIN 3TiTHO 10
TEXHOJIOTIYHOT CXeMH BUPOOHUIITBA 32 BIAMOBIIHUMH CIie-
mudikanisma (puc. 1).

VYnapeHy y 30ipHHKY BUTSDKKY IEpeiaBaid Ha CTaIito
(bacyBaHHS €KCTPAKTy B KOHTCHHEPH.

Crapis 8. ®acyBanHs ekcTpakTy B KoHTeiinepu. [lepeBipsiu
MIPaBHJIBHICTE MAapKyBaHHS Ha KoHTeitHepi. Excrpakt da-
CYBaJIM B MOJIMEPHI KOHTEHHEPH, KOHTPOJIOIOYN KUTBKICTh
eKCTPaKTy Ta SKiCTh repMeTH3anii. KoHTelHepH 3 eKCTpakToM
T'YCTHM II€pe/laBalii Ha NaKyBaJIBHUI CTL IS TTaKyBaHHsI
B SIIUKH.

Crania 9. [TakyBanus kouteiinepis y snxn. Ha makyBansHO-
MY CTOJIi BPY4HY IMaKyBaJI KOHTCHHEPH B SIIIUKHU 3 TOPPO-
KapTOHY, Ha TOPIIEBY CTOPOHY SIKOTO HAKJICIOBAIIM IPYIIOBY
eTuKeTKy. KOHTpOIIoBaM KiNbKICTh KOHTEHHEPIB Y SIIUKY,
MIPaBUIBHICTh MAPKYBaHHS IPYIOBOI €THKETKH.

T'oToBy npontyKItiro nepeaBaivi Ha KapaHTHHHE 30epiraH-
Hs. Bimin KOHTpOMIO SIKOCTI 3MiHCHIOBAB IMOBHUM aHai3
SIKOCTI BiZTiOpaHuX 3pa3KiB BiamosiaHo 10 Bumor HJT (MKS),
TOTyBaJIN CepTUQIKAT AKOCTI cepii.

O6roBopeHHs

PesynbTraTn eKcriepuMeHTaIbHIX JOCIIPKEHb BUKOPUCTAITH
ITi/1 9ac po3poOiIeHHs OJIOK-CXEMH TEXHOJIOTTYHOTO ITPOLIECy
BupoOHuITBa pocnHHoi cyoctantii [ITITEI Ta amaparypHoi
cXeMH, anpoOoBaHKX y mpomucioBrux ymoax TOB «®Papma-
LIEBTUYHA KOMTIaHis «300poB’s», M. XapKiB, a TAKOX ITiJT 9ac
BCT@HOBJIEHHS KOHTPOJIbOBAaHNX TEXHOJIOTIYHHUX TApaMeTpiB
JUTSL KOKHOT CTafii TEXHOJIIOTTYHOTO MPOLECY BUTOTOBICHHS
PO3pOOIIEHOTO EKCTPAKTY I'yCTOTO.

BucHoBkuM

1. TeopeTH4HO OOTPYHTYBANIM i EKCIIEPUMEHTAIIBHO PO3-
PpOOHIIH TEXHOJIOTII0 BUPOOHUIITBA BITYM3HSHOI POCIHMHHOL
cyOcTaHIi] macTepHaKy MOCIBHOTO TPAaBH EKCTPAKTY TyCTOTO
IUTS BBEZICHHS B TaOJIETOBaHY JTIKapChKy (GOpMY KapIiomnpo-
TEKTOPHOI Jil.

2. Po3pobumm G5oK-cXeMy TEXHOJIOTIHHOTO TPOLECY BHU-
poOHHUIITBA Ta amaparypHy cxemy Ha cyoctaniito [TIITET,
ampoboBaHMX y MpoMHUCIIoBUX yMoBax TOB «®apmarieBTrd-
Ha KOMIIaHist «300poB’si», M. XapKiB.

3. Pesynmbratu eKCIEpUMEHTY BUKOPHCTAJIH TTiJ] 9ac Po3-
POOJIEHHS IPOEKTIB METOJIMK KOHTPOJIIO SKOCTI Ta TEXHOJIO-
TIYHOTO peTyIaMEHTy Ha pO3pOOIICHY POCIMHHY CYOCTaHITIIO
[IITEL

[lepenexTuBy noga bLINX A0c/1i1keHb. BpaxoByroun pe3yib-
TaTu JOKIHIYHUX (papMaKoIOridYHUX NOCIIKEHb, 110 Ha-
BeJICHI Y BiIIIOBITHUX 3BiTaX i3 HAYKOBO-IOCIITHOI pOOOTH,
HaJaJl IUIaHYEThCS PO3LIMPUTH CIEKTP (i3HKO-XIMIYHUX,
(hapMako-TeXHOJIOTIYHUX, OioapManeBTHYHUX, MIKpOOi-
OJIOTTYHUX 1 O1OJIOTIYHUX BUITPOOYBaHb ISl PO3POOIICHHS
HOBUX BITYM3HSHHX (iTONpenapariB Ha OCHOBI CTaH/IapTH-
3oBanoi cyocraniii I[IIITEL mist 30BHIIHBOTO (MiCIICBOTO)
3aCTOCYBaHH:L.

®iHaHCyBaHHA

[ocnimkeHHst BUKoHaHe B pamkax HOP IHCTUTYTy nigBuLLeHHs
KkBanidikauii cnevianicTie hapmauii HauioHanbHoro hapmaueBTUYHOro
yHiBepcuTeTy: «Po3pobka cknapy, TexHonorii Ta biodapmaLeBTuuHi
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V3

OuvHamika Bmicty TNF-a Ta INF-y B cupoBartui KpoBi
y B3a€EMO3B’SI3Ky 3 MapKepHMM npocpinem XBopux Ha rocTpuu
renatut B npu pisHOMY CTyneHi TAXKKOCTI nepebiry xBopoobu

*

A. B. XenemeHguk

3anopisbkuii AepKaBHU MeaNYHUIA yHIBepcuTeT, YkpaiHa

Meta po6oTtu — npoananisysatu guHamiky smicty TNF-a ta INF-y B cupoBaTtLi KpoBi y B3aEMO3B'A3Ky 3 MapkepHUM npodinem XBopux Ha
rocTpui renatut B (T'TB) npu pisHoMy cTyneHi TsxkocTi nepebiry xsopobu.

Marepianu tTa metoan. Obctexxunu 32 xsopux Ha IMB y anHamivi xBopo6u 3 BusHaveHHsam HBsAg, HBeAg, anti-HBs Ta anti-HBe, Bmicty
TNF-a ta IFN-y metogom I®A. CtatucTuHe onpautoBaHHsa pesynbTartiB BukoHanu y nporpami Statistica 13 for Windows (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J).

Pesyniratu. Cepep xBopux Ha ['TB nepeBaxanw naujieHTu 3 Tskkum (40,6 %) Ta cepeaHboTsikkum (37,5 %) nepebirom. Tsxkkuii nepebir
ITB, Ha BigMiHy Bif CEpeHLOTSIKKOIO, XapaKTepuayBaBCcs BULLMM piBHEM rinep6inipy6iHemii (p < 0,05), umtonitnyHoro cuHgpomy (p < 0,05),
rinonpoteiHemieto (p < 0,05) Ta nosiBoto 03Hak rinokoarynsauii (p < 0,05). Ha yac BunvcyBaHHS Npy CepeaHbOTSHKKOMY NepebiroBi MOpiBHAHO
3 nerkum i Tskkum nepebirom B yacrTiwe 36epirascs HBsAg (p < 0,05), pisHuLto 3a YacToToro cepokoHBepcii 3a HBeAg He BusBunu.
CepokoHBepcist HBsAg/anti-HBs yepes 6 micsuis 6yna HaiHwkyoto nicns nerkoro nepebiry (66,7 %) NOpiBHAHO 3 CepenHbOTHKKUM
(91,7 %) i Tspkkum (100,0 %) nepebirom xBopobm (p > 0,05). HesanexHo Big TshkkocTi ITB koHueHTpauisa TNF-a Buwa (p < 0,05), Hix y
300poBKX 0OCi6, HanBwLLa — npu Tsxkkomy nepebiry (p < 0,05). BmicT INF-y Buwwmia, Hix y 3gopoux ocib (p < 0,05) He3anexHo Big TSHKKOCTI
nepebiry xsopobu. TNF-a kopentoas i3 TsukkicTio nepebiry ITB (r = 0,57, p < 0,05), piBHem 3aranbHoro 6inipybiHy (r = 0,65, p < 0,05),
MHB (r = 0,42, p < 0,05) Ta MTI (r = -0,48, p < 0,05) nia yac rocnitanisavii.

BucHoeku. Cepep rocnitaniaoBaHux xsopux Ha I'MB nepeBaxatoTb nauieHTw i3 Tskkum (40,6 %) i cepenHboTsikkuM (37,5 %) nepebirom. Mpu
rocnitanisauii Bmict TNF-a Haneuwwmii npu Tsxkkomy nepebiry (p < 0,05). Bmict INF-y Bue, Hix y 3gopoBux ocib (p < 0,05) HesanexHo Big
CTyneHs TaxkocTi nepebiry. Ha yac rocnitanisauii B¢ci nauieHtv 6ynu nosunTuehi 3a HBsAg Ta IgM anti-HBcorAg, nepesaxHa binbLuicts —
3a HBeAg. Ha yac BunucyBsaHHs npu cepegHboTshxkoMy nepebiry yacriwe (p < 0,05) 36epirascs noauntusHnin HBsAg. HBeAg —y 28,6 %
nauieHTiB i3 nerkum nepebirom. XpoHisauito HBV-iHdekuii Busisunu y 3,6 % nauieHTis i3 nerkum nepebirom.

Kntouogi cnoga: roctpuii renatut B, LUTOKIHW.
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Dynamics of TNF-a and INF-y content in blood serum in connection with the marker profile of patients
with acute hepatitis B at different degrees of severity of the disease

A. B. Khelemendyk

The aim - is to analyze the dynamics of the content of TNF-a and INF-y in the serum in connection with the marker profile of patients with
acute hepatitis B at different degrees of severity of the disease.

Materials and methods. 32 patients with AHB were examined in the dynamics of the disease with the determination of HBsAg, HBeAg,
anti-HBs and anti-HBe, the content of TNF-a and IFN-y by ELISA. Statistical processing was performed in Statistica 13 for Windows
(StatSoft Inc., No. JPZ8041382130ARCN10-J).

Results. Patients with severe (40.6 %) and moderate (37.5 %) courses of the disease predominate among patients with AHB. Severe
course of AHB, compared with the moderate course, was characterized by higher levels of hyperbilirubinemia (P < 0.05), cytolytic syndrome
(P < 0.05), hypoproteinemia (P < 0.05), and signs of hypocoagulation (P < 0.05). HBsAg (P < 0.05) was more often observed in patients
with moderate and severe AHB (P < 0.05) in the absence of a difference in the frequency of seroconversion for HBeAg. Seroconversion
of HBsAg/anti-HBs at 6 months was lowest after mild (66.7 %), compared with moderate (91.7 %) and severe (100.0 %) (P > 0.05) course
of the disease. Regardless of the severity of AHB, the content of TNF-a was higher (P < 0.05) than in healthy individuals and highest in
the severe course of the disease (P < 0.05). The content of INF-y was higher than in healthy individuals (P < 0.05), regardless of the severity
of the disease. TNF-a correlated with the severity of AHB (r = 0.57, P < 0.05), the level of total bilirubin (r = 0.65, P < 0.05), INR (r = 0.42,
P <0.05) and PI (r = -0.48, P < 0.05) at hospitalization.
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OpueiHarbHi QoCiOXeHHs

Conclusions. Patients with severe (40.6 %) and moderate (37.5 %) courses of the disease predominate among the hospitalized patients
with AHB. At hospitalization, the content of TNF-a is highest in the severe course of the disease (P < 0.05). The content of INF-y is higher
than in healthy individuals (P < 0.05), regardless of the severity of the course of AHB. At hospitalization, all patients were positive for HBsAg
and IgM anti-HBcorAg, the vast majority of patients for HBeAg. Positive HBsAg was more often (P < 0.05) in patients with a moderate
course of AHB during discharge from the hospital. HBeAg was preserved in 28.6 % of patients with the mild course. Chronic HBV infection
was observed in 3.6 % of patients with the mild course.

Key words: hepatitis B, cytokines.
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OuHamuka cogepxanusa TNF-a u INF-y B cbiBOpOTKe KpOBM BO B3aUMOCBSI3W C MapKepHbLIM npodunem
GonbHbIX OCTPbLIM renaTuToM B npu pasHoi TskecTH TedeHns GonesHu

A. B. XenemeHnauk

Llenb paboTkl — npoaHanuanpoBath AuHamky copepxkanust TNF-a n INF-y B CbIBOpPOTKe KpOBM BO B3aMMOCBSA3W C MapKepHbLIM Npocnnem
BonbHbIX ocTpbIM renatutom B (OB) npu pa3How TsxecTn TeueHus GonesHu.

Matepuansi u metogkl. Obcnegosanu 32 6onbHbIx OB B anHamuke 3abonesanus ¢ onpeaenennem HBsAg, HBeAg, anti-HBs u anti-HBe,
copepxanusa TNF-a n IFN-y metogom U®A. Ctatnctnyeckas obpaboTtka nposegeHa B nporpamme Statistica 13 for Windows (StatSoft
Inc., Ne JPZ8041382130ARCN10-J).

Pesyniratkl. Cpeam 6onbHeix OB npeobnagany nauveHTsl ¢ Tshkénbim (40,6 %) n cpeaHetskénsiM (37,5 %) Tevennem. Taxenoe TedeHme
OrB, B 0TIN4YKE OT CPEAHETSKENOTO, XapaKkTePU30BaNoch CambiM BbICOKUM YPOBHEM runepbunupybusemmm (p < 0,05), uutonmtnyeckoro
cuHppoma (p < 0,05), runonpotenHemun (p < 0,05) n nosiBneHem npuaHakos runokoarynsaumm (p < 0,05). Mpu BeINMUCKe Npu cpegHeTs-
XENOM TEYEHWUM MO CPaBHEHWIO C NETKUM U TshkEnbIM TedeHnem OB yalwe coxpananca HBsAg (p < 0,05) npw oTcyTCTBUM pasHuLbl B
yacToTe cepokoHBepcuu no HBeAg. CepokoHBepcust HBsAg/anti-HBs yepes 6 MecsiLeB okasanack camomn HU3KOW Nocrie NErkoro Te4eHns
(66,7 %) no cpaBHeHUo co cpepHeTsKENbIM (91,7 %) u Tsxénbim (100,0 %) TeyeHnem Boneshun (p > 0,05). Hesasucumo oT TskecTy
OrB copepxaHue TNF-a Bbiwwe (p < 0,05), 4em y 300pOBbIX NUL, CaMOe BbICOKOE — Npu Tshkénom TedeHum (p < 0,05). Copepxanue INF-y
BbILLE, YeM Y 300poBbIX (p < 0,05) He3aBUCUMO OT TsxecTn TeveHust 6onesHn. TNF-a koppenuposan ¢ TsixecTbio TedeHus OB (r = 0,57,
p < 0,05), ypoBHeM obLero 6unupybuna (r = 0,65, p < 0,05), MHO (r = 0,42, p < 0,05) n MTW (r = -0,48, p < 0,05) npu rocnuTanusauum.

Brieoakl. Cpeay rocnutanunanmpoBaHHbIx 6onbHbIx ¢ OB npeobnagatot nauueHTbl ¢ TskénsiM (40,6 %) u cpegHetsikénsim (37,5 %)
TeyeHueM. INpw rocnutanusauum cogepxanue TNF-a camoe Bbicokoe npu Tsxkénom TedeHum (p < 0,05). Copepxanue INF-y BbiLLe, Yem
y 300poBbIx muy (p < 0,05) He3aBUCKUMO OT CTEMEHM TsKeCTU TeveHus. [pu rocnutanusaumy Bce NauneHTbl Obiny NONOXWTENbHbI MO
HBsAg v IgM anti-HBcorAg, nogaensiowiee 6onbwmnHCTBO — o HBeAg. Mpu BeiNucke Npy cpesHETHKENOM TedeHun valde (p < 0,05)
coxpaHsncs nonoxutensHblii HBsAg. HBeAg coxpansincs y 28,6 % nauneHToB ¢ Nérkum TedyeHneM. XpoHusauus HBV-nHdekuumn otme-

YyeHa y 3,6 % nauMeHTOB C NETKMM TEYEHNEM.

KntouyeBble crioBa: oCTpbIN renatuT B, LUTOKMUHBI.

AkTyanbHble Bonpochl hapMaLeBTUYECKON N MeAULIMHCKON HayKu U npakTuku. 2022. T. 15, Ne 1(38). 59-66

Toctpuit renarur B (I'TB) He Brpavae akryansHOCTI, He-
3Ba)KAalO4YM Ha BBEACHHS 0OOB’S3KOBOI BaKIMHAII1, piBEeHBb
OXOIUICHHS SIKOIO0 y CBiTI ctanoM Ha 2020 pik CTaHOBUTH
83 % [1]. Ilepeunna HBV-indekis camoeniMiHyeTbCS B
noHax 95 % IMyHOKOMIETEHTHHUX JOPOCIHX XBOPHX, Ha
MIPOTUBATY IIEOMY, Y XBOPHX Ha XpoHiuHuUi renatut B (XI'B)
IMOBIpHICTh CITIOHTaHHOI epanukaiii HBV — MeHme Hix
1 % Ha pik, a BTpata HBsAg HaBiTh IIpu MPOTUBIPYyCHOMY
JIKyBaHHI He mepeBuIrye 9 % micist S-pidHoro criocrepe-
xenHs [2,3]. HBV-indekuist mocinae 10 micue y cBiTi cepen
MIPUYHH JIETaTbHOCTI [4,5], 0 CTaHOBHUTH Maibke | MITH
0cib mopoky [4,6].

Bipyc remaruty B (HBV) He € iuronarmaamm. Bin moBorti
CKJIAJIHOT B3aeMoii MiX perutikaitiero HBV ta imyHHORO BijI-
TIOBIJITFO TOCTIOAAPS 3AJISKUTH YPAKSHHS ITEUiHKH, KOHTPOITh
HaJl peruTiKariiero 30yTHHIKa i, BiAMOBIAHO, HACIIIIKK 3aXBO-
proBanns [2]. HocmimkenHs imyHonatoreresy I TB crano-
BUTB CyTTEBI TPYAHOLLI 3aBSIKM TPHBAIOMY 1HKYOaIIiHOMY
TIepioAy, CKIIATHOCTI Y BU3HAYCHHI TepMiHY iH(IKyBaHHS Ta
MOYATKy KJIiHIYHUX MposiBiB [7]. Takoxk € mpobieMu y cTBO-
perni mozeni I'TB Ha npibHUX 1a00paTOPHIX TBAPHHAX Y
3B’SI3KY 3 HEeMOXKJIMBICTIO 3apaskeHHst iXx HBV. OTxe, He3Ba-

YKAIOUHM Ha YUMaITy KUTBKICTB JOCI/IKEHb, IMyHOIIaTOTreHe3
HBV-ingexmii 3anmumaeTscst He 10 KiHI 3’ ICOBaHUM, HOTO
MIPOJIOBXKYIOTh BUBYATH [8§].

OCHOBHHUM JDKEPEIOM LUTOKIHIB i3 IMTOTOKCHYHOIO Ta
AHTHUBIPYCHOIO 3/IaTHICTIO Ha TIOYATKOBUX cTamisx HBV-iH-
¢dexmii € NK- 1 NKT-kmituau, mo cranosisats 30—40 %
BHYTPIIIHBOIIEUiHKOBUX KiiTHH [9,10]. BaxknuBy ponb B
IMyHOTaToreHe3i roctpoi Ta xpoHiunoi HBV-iHdexmii Bii-
rparoTh NUTOKIHM, 30kpeMa iHTepdepon-y (IFN-y) i Tymop
Hekporrunui (axrop o (TNF-a) [11]. [TouarkoBuii BipycHuii
KOHTPOJTb BiT0yBaeThes 3aBsiku ciHTe3y [IFN-y NK-kritrHa-
MH IIIe JIO ITiKa BipeMil 3 MaKCUMaJIbHOO IUTOTOKCHYHICTIO
NK-xumituH i npoxykiieto IFN-y Ha miky Bipemii [12].

ExcriepuMeHTaIbHO [TOKa3aHO: IIMTOTOKCHUYHI JIIM(OIUTH
B roctpy (asy iHdekIii 31aTHI BUBUTEHATH (paKTOp HEKPO3Y
myxauau (TNF-o)) ta IFN-y, sixi 6e3 nopymieHHs HilicHOCTI
iH(piKoBaHNX renaTorwTiB [ 13] iHribytoTs permikanito HBV
i 3HmkyoTh ccc/IHK 3aBaskm akruBamii siiepHOro anoiti-
rorpoteiny B — depmeHTy pemaryBaHHS Ta KaTaliTHYHOI
noninentuaononionoi 3G nezaminazu (APOBEC3) [14,15].
3amxenns piBaA BipycHol [IHK 3aBmsku INF-y Ta TNF-a
BifOyBa€eThCs 1nie 110 iH(UTbTparii medinku T-kiitnHamu [16].
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IFN-y cnpusie mudepentiroBanaio HaiBEuX CD4+ (ThO) y
Thl 3 npurnivennsm audepenuitoBanss y Th2. 3aBusiku
IbOMY BiIOyBaeThCs miacuineHns cekperii [FN-y, ockinpku
Th1 nponykyroTh Liel HUTOKIH, (POPMYETHCS TTO3UTUBHUM
3BOPOTHHI 3B’S30K IIOZI0 TIIBUIIECHHS AH(EPCHIIIIOBAHHS
Th1 [17]. AxtuBoBani kiituau Kyndepa npomykyrors nuro-
Kinu, BKimodaroun TNF-o; 11e mpu3BOIuTh 10 MOIYITIOBaHHS
rernaToleFIIPHOT (PYHKIIIT, TOCHIICHHS 3allaICHHS Ta 3arv-
6emi xmithH. [lepenada curaanie TNF-o Moxe iHiIliFOBaTH
a00 mpoutigeparitito, a00 arONTO3 TEMATOIUTIB; BiIIOBI THUI
GayaHc MK IMMU BOMa CTaHAMH € KPUTHIHHUM IS 30epe-
YKCHHsI TOMEOCTa3y B IeUiHIli Ta mpotuaii indekiism [17,18].
TNF-a ta [FN-y MaroTh aguTHBHY Iif0 Ha JIC3aMiHYBaHHS
ccc/IHK Ta ii crabunbhicTs [17]. HBV-cneuudivni T-kuitu-
HU 3aBJISIKM CEKPELii [IUX [IUTOKIHIB 1HI1OyIOTh PEILTIKAIIIO
BipycCy 0€3 mpsMOro KOHTaKTy [14].

[Ipo munamiky emiminanii HBV npu I'TB mMoxHa cTBep-
JOKyBaTH Ha TijactaBi cmenudigaux mapkepiB. [octpa
HBV-indexkuis xapakTepu3yeTbcsi MOCTYIIOBOIO MOSBOIO
noBepxHeBoro anturena HBV (HBsAg), mo cekperyeTbes
BipycHMM mporeinoM HBeAg; micist nporo B cupoBariii
MTOCTYTIOBO 3’ SIBIISTIOTHCS AHTHUTLIA TIPOTH BHYTPIIITHBOTO aH-
tureHa HBV (HBcAg), a motim BiiOyBaeThest CEpOKOHBEPCist
3 mosiBoro aHTUTIN 10 HBeAg i HBsAg, mo cBigunts mpo
eniminaiiro HBV [19]. Tomy Ha 0coOHBY yBary 3aciyroBye
3’CyBaHHS B3a€MO3B’SI3KiB JUHAMIKH 3MiH MapKEepHOTO
npodiTIo Ta BMICTY KITIOYOBHX IIMTOKIHIB PH IMyHOOIIOCE-
peIKoBaHOMY ypaXkeHHI nedinkn y xBopux Ha [ TB.

MeTa po6otu

[IpoanamizyBatn quHamiky Bmicty TNF-o Ta INF-y B cu-
pOBarili KpoBi y B3a€MO3B’ 3Ky i3 MapKepHUM mpodiizem
XBOPHX Ha TOCTPHI TernaTuT B mpu pisHOMY CTyTIeHI TSKKOCTI
nepediry XxBopoou.

Marepianu i MeToau pocnimkeHHA

VY nociipKeHHs 3aTydiiId 32 XBOPUX HA TOCTPHNA Te€IaTUT
B Bixom Bizx 20 1o 61 poky, sKi mepedyBaii Ha CTamioHap-
Homy JsikyBaHHi y KHIT «Ob6nacua indekuiiina kiiHiuHa
nikapas» 30P. Meniana Biky — 37,0 [27,5; 49,0] poxy. Y
JIOCJTIPKCHHI B3sUTH Y9acTh 18 xiHOK 1 14 yonosikiB. JliarHo3
I'TB BcTaHOBMIIM HA TTICTaBI KITIHIKO-Ta00PATOPHIX TAHUX,
MATBEPAMIN BUIUJIGHHSM MapKepiB BipyCHOTo remaruty B
(HBsAg, HBeAg, IgM no HBcorAg); mapkepu BipyCHHX
renatutiB A (IgM anti-HAV) i C (IgM ta IgG anti-HCV), a
takok BlUJI-iadexmii (anti-HIV) verartuBHai. Yeix mamieHTiB
3aJTy4HJIM B JIOCHI/DKEHHS 32 BUITAIKOBOIO O3HaKO0. BoHu
HaJIaJIi TINCHMOBY 1H(OPMOBaHY 3T0/ly Ha y4acTb.

3anexHo Bij TspKKocTi tepediry I'T'B natienTis noginuim
Ha 3 rpynu: [ — 7 xBopux i3 nerkum nepedirom; [I— 12 oci6 i3
niepebirom cepenHpoi TSHKKOCTI; 111 — 13 marieHTiB i3 TSHKKAM
niepedirom ['TB. XBoprx 00CTEKUITH ITi]] 9ac roCIiTai3amii
B iH(eKIiHHMIT cTallioHap, Ha Yac BUIMMCYBaHHs Ta uepe3 6
MICHIIIB.

YV XBOpuX y TUHaMIIll XBOPOOH, a came TIPH HaIXOMKESHH1
JI0 cTanioHapa, ITijl 4Yac BHIHCYBaHHs Ta 4epe3 6 MicsAIiB

BH3Ha4YeHO B cuposarili kpoBi HBsAg, HBeAg, anti-HBs ta
anti-HBe, KiTbKiCHHI BMiCT TYMOPHEKPOTH3YIOYOTO (paKTO-
pa ameda (TNF-a) (Elabscience, CIIIA) Ta iHTepdhepoHy Y
(IFN-y) (Invitrogen, ABCTpisi) METOZIOM iIMyHO(EPMEHTHOTO
aHami3y. Bci cremianpHI JOCHTIIKEHHS 3IIMCHIUT Ha 0a3i
HaBYaJIbHO-1a00paTOPHOTO LIEHTPY 3aropi3bKOro JAepiKaB-
HOTO MEIMYHOTO YHIBEpCHTETy (3aBimyBad — mpodecop
A. B. Abpamos). s orinroBanHs 3MiH KoHIeHTpauii TNF-o
ta IFN-y B cupoBariii KpoBi c()opMyBaI KOHTPOJIBHY IPYILY
3 30 3n0poBuX 0ci0. CTaTUCTUYHE OINMpAIIOBAHHS JaHUX
BUKOHAJIM B miporpami Statistica 13 for Windows (StatSoft
Inc., Ne JPZ8041382130ARCN10-J). [Inst ouiHtoBaHHs
JOCTOBIPHOCTI BIZIMIHHOCTEH MK KUJTbKICHUMH O3HAKaMH B
HE3aJIeKHUX TPYIax 3aCTOCOBYBaIM KpuTepiit Manna—BiTHi,
B 3QJISKHUX IPyIax — KpuTepiit BinkokcoHa; MiX SKiCHIMHA
o3HakaMu — meton x>, Kopensimiiiauii anasmi3 3mificHum 3a
JornomMororo kopernii CripMeHa Ta rTaMma.

Pesynbratu

VY pesymbrari OCIiHKEeHHS BCTAHOBIIIH, 10 HA Yac HAaJIX0-
JDKEHHS 10 iH(ekmiifHoro cramionapa Ha 11,0 [7,0; 19,5]
IeHb XBopoOwu, y mepion posnamy ['TB, y Bcix xBopux
BUSBJISUTH CHHIPOM JKOBTSHUIlI 3 HAMOUIBIIUM piBHEM
rimepOinipyoiHeMii B 0cib i3 TSHKKHM 1epediroM XBOpPOOH.
PiBens 3aranbHOTO O11ipyOiHY BipOTiTHO BUIIMIA Y TIAIIEHTIB
13 TSHKKHM 11epe0iroM MopiBHSHO 13 CepeHBOTSHRKNM (y 1,9
paza, p <0,05), i 3 nerknm (y 3,4 pasa, p < 0,05) nepedirom
I'TB. VY Bcix naui€eHTiB (iKCyBajIM BUpa3HUil LINTOMI THUHUI
CHH/IPOM 13 HalBUIIOI0 akTUBHICTIO AJIT; y XBOpHX i3 TSDK-
KUM TiepebiroM piBeHb 1poro ¢epmeHty B 1,4 pasza Buiie
3a TaKWi y TAIieNTIB 13 JerkumM nepedirom I'TB (p < 0,05).
[Noka3Huk Me3eHXiMaIbHO-3aManbHOT peakxiiii Ta napameTpH
BHYTPIITHBOTIEYIHKOBOTO XOJIECTa3y MOMIPHO IMiJBHUINEH] Y
XBOPHUX YCIX TPy AOCIIIKCHHS, ajie 6e3 CTaTUCTUYHO 3Ha-
gymux BiaMiHHOCTEH (p > 0,05).

3MiHH TOKa3HHUKIB T€MOKOATYIALIi Ta OiTKOBO-CHHTE-
TUYHOI (PYHKIII] MEUiHKN Y XBOPHUX i3 TSHKKUM Iepedirom
XBOPOOW Malll CTaTUCTUYHO 3HAYYIII BiIMIHHOCTI BiJ
TaKWX y HamieHTiB i3 serkum nepedirom ['TB. Tak, Bcra-
HOBWJIM HIDKYMH ITOKa3HHK MPOTPOMOIHOBOTO 1HIEKCY
(IITT), BuIMii TOKAa3HUK MI>KHAPOIHOTO HOPMaJIi30BaHOTO
BigHomenHs: (MHB) i Hwkumii piBeHb 3arajibHOTO OiNTKa
(p < 0,05) (ma6n. 1). B omHoro marienTta BikoM 41 pik
y nepiox posnany [TB Ha 5 neHb Bij MOSIBH KOBTSHUIT
3’SIBUJIMCSI O3HAKU rOCTpoi Me4yiHKoBOI eHuedatonarii.
HiarnocryBanu ¢ynbMiHaHTHY (GOpMY, 3aXBOPIOBaHHS
CIPUYMHUIIO JIETAIBHUN HACIIIZOK.

ITix vac rocmiTamizanii BCi MaIliEHTH OyJId MO3UTHBHI 3a
HBsAg He3anexHO BiJl TSHKKOCTI mepediry, mo miaTBep-
JDKye€ miarHo3 BipycHoro rernaruty B. ITosutueauit HBeAg
BusiBiH B 5 (71,4 %) xBopux i3 nerkum, y 9 (75,0 %) ocib
i3 cepemHpOTSIKKNM, ¥ 10 (76,9 %) marieHTiB i3 THKKAM
repediroM XBOpoOH; 9acTOTa BUSBICHHS IIhOTO AaHTUTCHA B
TIepiozT po3Maiy XBOPOOH HE 3aJesKalia Bijl TSDKKOCTI Iepediry
(p > 0,05).

[MamienTiB Bummmcanm 3i cramionapa Ha 35,0 [27,5; 41,0]
JICHb XBOPOOU, 0€3 CTaTUCTHYHO 3HAYYIIOI PI3HUIII 33 1M
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Tabnmus 1. BioxiMiuni NOKa3HUKM hyHKLIOHAMBHOTO CTaHy MeYiHKW Y XBOPUX i3 pisHMM cTyneHem TsokkocTi nepebiry ITB y nepion posnany, Me [Q,; Q,]

MokasHuK,
OANHULi BUMipHOBaHHSA

3aranbHuii 6inipybiH, MkMonb/n

Xsopi Ha [TB

80,0 [33,1; 95,5]

CepeaHboi TsxKoCTi (n = 12)

144,8 [124,3; 196,5] *

Tsaxkuin nepe6ir

272,4 [270,4; 328,5] ***

AkTueHictb AJIT, MO/n

1500,0 [1200,0; 1974,2]

2008,2 [1799,5; 2250,0]

2134,7 [1715,0; 3375,0]

AkTusHictb ACT, MO/n

638,7 [177,0; 914,0]

455,0 [341,0; 1321,5]

681,0 [372,0; 2139,0]

Tumonosa npoba, og. SH

9,0 [8,4; 15,8]

12,9[7,0; 15,7]

13,0(9,0; 15,8]

AKTUBHICTb NyxHoi choccoTasu, MO/n

255,0[191,0; 321,3]

185,3[161,8; 237,9]

233,1[168,0; 251,0]

AxtusHicTb [T, MO/n

212,0[157,0: 321,5]

239,9 [212,7; 327,9]

205,0 [145,2; 288 4]

SaranbHui Ginok, rn 68,2 [63,2; 73,4] 69,4 [65,6; 72,0] 63,7 [60,0; 69,0] **
M, % 92,0 [88,5; 97,4] 78,9 [64,0; 90,2] 66,7 [60,2; 74,7] *
MHB 1,0[1,0; 1,1] 1,2[1,1; 1,41 * 1,411,315 *

*: pi3HnLS BiporigHa NopiBHSAHO 3 XxBopUMU 3 Nerkum nepebirom (p < 0,05); **: NOpIBHSIHO 3 XBOPUMU 3 CepeaHbOTsKKIM nepebirom (p < 0,05).

Tabnmus 2. Bmict TNF-a Ta INF-y 3anexHo Big tsokkocTi nepeGiry B, Me [Q,; Q..

Moka3sHuk,
OJMHWLIi BUMipIOBaHHSA

3nopoBi
(n=30)

TNF-a, nr/mn

XBopi Ha [TB

Ha yac rocnitanizauii

Terkuin nepebir, (n =7)

CepenHboi TspkkocTi, (n = 12) 2,60 [0,04; 3,02]

Tspkkuia nepebir, (n = 13)

2,74 [1,30; 3,61]"**
3,39 [2,96; 4,26]"**
4,48 [4,04; 5,89

4,911[3,18; 6,50]***
4,26 [2,96;6,14]*
4,91 [4,46; 6,37]"

INF-y, nr/mn

lerkuin nepebir, (n =7)

CepenHboi TspkkocTi (n = 12) 0,08 [0,06; 0,20]

Tspkkuia nepebir (n = 13)

0,78 [0,48;2,34]*
1,17 [0,27;2,93]*
0,44 [0,06; 1,20]*

1,06 [0,60; 1,70]*
1,05 [0,30; 2,06]*
0,72 [0,48;2,30]*

*: pi3HnLA BiporigHa NopiBHSHO 3i 30opoBuMK (p < 0,05); **: NopiBHAHO 3 XBOPMUMY 3 TSXKMM Nepebirom 3axBoptoBaHHs (p < 0,05); ***: nopiBHsHO 3

nokasHuKamu nig vac rocnitanisauii (p < 0,05).

TIOKa3HUKOM MDK TPYIIaMHM 3 Pi3HUM CTYTIeHEM TSDKKOCTI Tie-
pebiry rocrporo renmaruty B. AHami3 quHaMiKHE 610XIMIYHHAX
TOKa3HUKIB y XBoprx Ha ['T'B rokasas: Ha yac BUIMCYBaHHS
31 CTallioHapa MOMipHE TBUIICHHS PIBHS 3aralbHOTO OiTi-
pyOiHy B Mexax 23,7-54,9 MKMOJIB/JT 30epiraiocs TUIbKH y 8
3 12 (66,7 %) xBOpUX i3 TSHKKUM TIepedirom. HezanexHo Bif
TspKKocTi mepediry ['TB, Ha yac BunmcyBaHHS 31 cTamioHapa
B YCIX Ialli€HTiB 30epiraBcst HOMipHO BUPAKESHUH IIUTONITHY-
HUH CHHIPOM 13 IMiJABUIICHHAM Memianu akTuBHOCTI AJIT,
1o craoBmta 100,0 [58,2; 150,0] MO/ y XBOpHX i3 JIETKUM
niepebirom, 109,0 [64,5; 232,4] MO/n y mariieHTiB i3 cepea-
HBOTSDKKUM, 124.2 [63,4; 197,7] MO/n y XBOpHUX 13 THKKAM
Tiepe0iroM; CTYIiHb BUPA3HOCTI ITiIBUIIIEHOT AKTHBHOCTI 11bOTO
(epmeHTy He 3arexas Bij Tshkkocti iepediry I'TB (p>0,05).

Amnami3 mapkepHoro npodimo xBopux Ha I'TB Ha wac
BUIIMCYBaHH 31 CTallioHapa oka3as 30epeyKeHHS T03UTHB-
Horo HBsAg y Bcix XBOPHX i3 CepeHbOTSHKKUM T1epedirom
XBOPOOH, 1110 BUSBIIJIOCS CTATUCTUYHO 3HAYYIIO YACTIIIE, HIXK
Y XBOPHX 13 JIETKMM 1 TSDKKHM 11epebirom xsopobu (p < 0,05).
Bigznaunmo, mo mo3utnauil HBeAg 30epiraBcs TUTBKH Y
2 i3 7 (28,6 %) XBOpHX 13 JIETKUM Tiepedirom xBopoodu. Y
71,4 % nauieHTiB i3 serkum repebirom ta 50,0 % xBopux i3

CEepEIHBOTSHKKNM 1 TSDKKUM T1epediroM BifOynacs cepoKoH-
Bepceis 3a HBeAg 6e3 ctaTHCTHYHOI Pi3HUIN MK TPyTIaMH.
Ha erani BumicyBannst 3i cranionapa B 11,1 % xBopux i3
cepenHbOTHKKAM Tiepebirom 1y 20,0 % ocib i3 TsHKKUM
niepebiroM BinOynacsi cepokonBepcis 3a HBsAg (puc. 1).

AHaJti3 KOHIIEHTpaLlii TOCTIPKyBaHUX IIUTOKIHIB HAa Yac
rociTajizarii moKas3as, 1110 HE3aJIEXKHO B1JT TSUKKOCTI 3aXBO-
proBanss BMicT TNF-a B cupoBariii KpoBi BiporiiHO BULIHIA
(p < 0,05), HiXx y 370pOBUX OCi0. AJie TIOPIBHSHHS PiBHS
TTiIBUIIICHHS BMICTY IIHOTO IIUTOKIHY J]aJI0 3MOT'Y BCTAHOBUTH
TIEBHY 3aJICXKHICTh BiJI CTYNEHS TSDKKOCTI 3aXBOPIOBAHHSI.
Taxk, y xBopux Ha [ T'B i3 TsDKKIM ITepediroM XBOpoOH BMiCT
TNF-o B cuposariii kposi B 1,6 paza Butuii (p < 0,05), Hix
y XBOPHX 13 JIETKUM Iiepedirom xBopoou; B 1,3 pasa BUIIMi
(p <0,05), HiX y MaIi€HTIB i3 CEPETHPOTHKKAM TIepeOirom
I'TB. Anani3 xonuenrpattii INF-y B cupoBariii KpoBi XBOpHX
Ha ['TB moka3zaB BipOTiIHO BUIIHI YMICT IFOTO IIUTOKIHY,
HDK y 310poBux ocid (p < 0,05) HezaneKHO BiJ CTyIEHS
TSDKKOCTI Tiepediry xBopoou (mabi. 2).

Amnani3 xonrentpartii TNF-o B cupoBartii KpoBi B AUHaMIII
XBOPOOH [TOKA3aB: Y MAIIEHTIB i3 CEPSAHBOTHKKIM 1 TSHKKHM
riepediroM XBopooOu croctepiraim TeHaeHIiro (p > 0,05) no
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nerkuih nepebir cepenHbOi TSHKKOCTI

IT1IBUILICHHS BMICTY I[OTO IIUTOKIHY, @ B MAIIIEHTIB 13 JICTKUM
niepebirom xBopoou Bmict TNF-0. B cupoBariii KpoBi Biporiji-
HO 30impmuBcs (p < 0,05) MOpIBHIHO 3 TOKa3HUKOM Ha 4ac
Ha/IXODKeHHS TAIIEHTIB 10 iH(eKmiiHoro cTarionapa. Ha
Yac BUIKCYBAaHHS He 3a(iKCyBaIN 3aJI€KHOCTI BMICTY IIbOTO
LIUTOKIHY Bij cTymieHs Tsokkocti [ TB. Ha gac BunmcyBanHS
3 iHdekmiiHoTO cTanionapa xsopux Ha ['TB (He3anexHo Big
TSDKKOCTI 3aXBOPIOBAHHST) BMICT LIbOTO ITUTOKIHY 3aJIMIIABCS
BunwM (p < 0,05), HiX y 30pOBUX 0CI0 KOHTPOJILHOT TPYIIH.
VY muHamini crioctepeskenHs piBenb INF-y B cupoBariii kpoBi
Ha Yac BUIMCYBaHHs 31 CTAI[lOHApa 3aJMIIaBCs CTablIbHO
migsumeHuM (p < 0,05) TOPIBHSHO 31 3I0POBUMH 0COOAMH
HE3aJIeKHO Bifl TSDKKOCTI repediry xBopobu (mabn. 2). Lo
3aKOHOMIPHICTB MIATBEPANIIO BUSBICHHS IPSIMOT KOPEJISLIiT
raMMa MiK KoHueHTparieto TNF-a B cupoBarmi kpoBi Ta
TspKKicTrO iepediry I'TB (r= 10,57, p <0,05), a Takox npsiMoi
kopesrsinii 3a Cripmenom mix Bmictom TNF-o B cuposarmi
KpOBI Ta piBHEM 3arajibHoro outipyoiny (r= 0,65, p < 0,05),
MHB (r = 0,42, p < 0,05), 3B0OpOTHY KOpEJIALIIO 3 piBHEM
IITI (r = -0,48, p < 0,05) Ha yac rocmiTai3arii.

[Ticnsa BumMCKY 31 cTarioHapa i 3’ CyBaHHS HACTIIKIB
I'TB mpotaroM HacTymHHAX 6 MICSIIB 3MIMCHUIN KITiHi-
Ko0-JJaDOpaTOpHE CIIOCTEPEIKCHHS 3a 28 TmalliecHTaMu. 3a 1ei
9ac TUIBKK B OJHOTO XBOpOro (Bik — 30 pOKiB) BUSBHIH
xonmBaHHs akTuBHOCTI AJIT y cupoBatui KpoBi B Mexax
BiJI HOPMAJILHOTO PIBHS /IO NEPEBUIEHHS BEPXHBOI MEXI
HOpMHU Maibke y 8 pasi. CaMe B HBOTO HE BifIOy/1ach eii-
MiHawii Bipycy, TpUBaja HOro perulikaTiBHA aKTHBHICTB,
IO MiATBEPPKEHO HMO3UTUBHUM PE3YJIbTaTOM BUSBICHHS
HBsAg, HBeAg ta DNA-HBV y kpoBi, ToO6TO chopmyBaBcs
XpoHiuHMH renatut B. OTiKe, IIOKa3HIK XPOHIi3allil CTAHOBUB
3,6 % (113 28). Y BCIX IHINKX MAIi€HTIB Yepe3 6 MiCAIIB CIO-
CTEpEeXCHHSI BiI0yIIacsl HeraTHBallis aHTUTCHHUX MapKepiB.
CepoxonBepcis HBeAg/anti-HBe BcranoBiiena B nepeBaxHOT
OUTBIIIOCTI PEKOHBAJICCIICHTIB, @ YaCTOTa BUSBICHHS anti-
HBe He 3anexana Big tsoxkocti nepediry I'TB (p > 0,05).
Cepoxonepcis HBsAg/anti-HBs 4epe3 6 micsitiB crocre-
peskeHHs Oyiia HalHIKYOFO micis gerkoro nepediry [TB —y
43 6 (66,7 %) XBOPHX, Y MALIEHTIB i3 CEPEIHBOTSKKIM — y
11312 (91,7 %), 3 TsKKHM nIepedirom xBopodu —y 1013 10
(100,0 %) obcTexennx 6e3 CTAaTUCTHYHO BIPOTiTHOT pi3HMII
MiX rpynami (p > 0,05).

50,0 50,0 50,0
0,
40 % 586
20 % 200
’ 1,1
0,0 0,0 0,0
0%

Puc. 1. MapkepHuit npodinb
xBopux Ha ITB Ha Yac Bunucy-
BaHHS 3i cTauioHapa, abe (%).

*: pisHMLA BipoOrigHa NOPIBHSAHO

@ HBsAg+ 3 XBOPUMM 3 NIErkMM nepeBirom
O HBeAg+ (p <0,05);

® antiHBe+ **: IOPIBHAHO 3 XBOPUMM 3

@ antiHBs+ cepenHbOTSKKUM nepebirom

(p < 0,05).

TSOKKWIA nepebir

OO6roBopeHHs

3riziHo 3 AaHUMH cydacHol daxoBoi miteparypu [20],
iMoBipHicTh Xponizauii I'TB cranosuts 1-3 % B imyHO-
KOMITETEHTHUX IOPOCIIHX 13 BUIINM BiZICOTKOM B IMyHOCKOM-
MIPOMEHTOBaHMX 0Ci0. 3a HAIIMMU TaHUMH, XpoHizaiis [ TB
BinOynack y 3,6 % (1 i3 28) oOcTexeHuX.

IIpomorxyroun BuBuaryu imyHonaroreres [ T'B, orpimvanm
CYTIEpPEWINBI Pe3yNbTaTh. [n vitro TIOKa3aidw 1HTiOyIouuit
BB HBV Ha pannix ¢azax iH(ekmiiHoro mpouecy Ha
BpOJUKEHY iIMyHHY BinnoBiab [21]. Iix wac mocimimkeHHs
xBopux Ha I'T'B BusBisH 3HIKEHHS akTHBHOCTI NK-KITi-
THH Ta IXHBOI 3AaTHOCTI 10 TpoayKiiii IFN-y Ha miky Bipemii
[7]. B iHmMX DOCHIKEHHSIX TOKa3aHa IBUJIKA BPOYKEHA
iMyHHa BianoBins Ha BipycHe iHdikyBanusa (HIV, HCV,
HBYV), xoua nipu roctpiit HBV-ingexmii nuaamika mposa-
MaJILHUX IUTOKIHIB ICTOTHO MOBIJILHIIIA, a IIIKOBI KOHIIEH-
Tpalii HUK4i, TOCATAIOTHCS TIPOTATOM TPUBAJIOTO Yacy, Ha
BigMiHYy Bin roctporo indikysanas HIV i HCV-indexmismu
[22]. He BusBnena inaykuig IFN I tamy, ane maiixe B ycix
XBOPHX BUSBWIN HE3HAYHE MijcuieHHs npoaykiii TNF-o
7o ika Bipemii [22]. EkcriepuMeHTalbHO TToKa3aHo [ 8], m1o
i gac knacugHoi I TB-ingexii cmocTepiratoTs paHHio Ta
CyTTeBY iHIyKLit0 iHTepdepony anbda-2 (IFN-a2), [FN-y,
inTepraelikiny-12 p70 (IL-12 p70) i IL-17A. Ane skmio me-
pebir I'TB Tsoxxwit, 3yMoBIeHHA Tpekop-myTanToM HBV,
BCTAHOBWJIM ICTOTHE MIABUIIEHHS IHIINX IUTOKIHIB: IL-10,
TNF-0, MIP-1f. 3nauymy innykuiro TNF-o dikcyBanu
TIPOTATOM 4—6 THIKHIB 13 MAKCUMaIbHUMH 3HAYCHHSMH Ha
miky AJIT i 306epexeHHsIM BUCOKOTO PiBHS ITPOTATOM yCHOTO
3aXBOPIOBAHHSI.

JlocimimpKeHHs! 1asio 3MOTy IIATBEPAUTH B3a€MO3B’ 30K
PIBHSI TTiIBUIIIEHHS IIHOTO IIATOKIHY Ha Yac TOCIITali3alii 3
ToKKicTro iepebiry ['TB. Tak, BcTaHOBHIIM HAHBHIINIA PiBEeHB
TNF-o B cupoBariii KpoBi y XBOpHUX 13 TSHDKKUM I1epedirom
I'TB (8B 1,6 paza Bunmii (p < 0,05), HDK y XBOPHX 13 JIETKUM
niepedirom xBopodw; B 1,3 pasza Bummii (p < 0,05), HIX ¥
TMAI€EHTIB 13 cepeAHbOTSDKKUM Tiepebirom I'TB) 1 mpsimy
kopersiniro 3a CrnipmMeHoM MiXk KoHueHTpaiiero TNF-o
B CHpOBATIIi KPOBi Ta TsOKKicTIO mepediry [TB (r = 0,56,
p < 0,05), a Takox Mixk ymictom TNF-a B cupoBartii KpoBi
Ta piBHEM 3arayibHOro OLtipyoiHy (r= 0,60, p <0,05) Ha yac
rocriTanzanii.
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OpueiHarbHi QoCiOXeHHs

3a BimomocTsaMHU (haxoBOi JiTEpaTypH, HEUTONATHIHI
MexaHi3Mu 3a ydactio I[FN-y ta TNF-o BmimBaroTh Ha
perutikariito HBV: na cccIHK y medinti, cTabinbpHICTD
HYKIICTHOBHUX KUCIIOT 1 Karrcumy [23,24]. Hocmimkerns [ 14]
rokasany axqutuBHUNA BIutuB T-xinitnaHEEX [FN-y Ta TNF-0
Ha Jie3aMiHyBaHHs Ta po3naj cccIHK, mo npuzBoauts 10
sHmkeHHs piBHA ccc/JHK HBV y remaronurax. Bussmm
IiIBUIIICHHS PiBHS IIUX IUTOKIHIB y marieHTiB i3 ['TB mo-
piBHsiHO 3 XBopuMHK Ha XI'B 1 310poBumu y nomyssiuii. Kpim
TOTO, I1i ITATOKIHYU aKTHBYIOTH sifiepHi ie3aminazu APOBEC3
y xBopux Ha ['T'B, 3aBasku 4omy BiJjOyBa€ThCs 3HUILCHHS
ccc/IHK. AxtuBartist MakpodariB iHIIIiI0€ KACKaJ| peaKIii i3
nipoxykuii IL-12 1 TNF-o, 1110 akTHBY€E BHY TPIIIIHHONICUiHKOBI
NK-, NKT-kmitunu ta T-xinitna, ski npoxykyoTs IFN-y,
koTpuid Hajani inaykye IFN-o/B. Yei ni nporecu npu3zso-
ITH 710 iHTiOyBaHHS BipyCHOI peIUTIKaIlil B TeHaToruTax
1 3aJTydeHHs HOJATKOBUX 3aMJIbHUX KIITHH A0 ypaskeHOi
Teqinku [9].

YV pesynbTati HociiKeHHs BHABWIH, 110 piBHI [FN-y Ta
TNF-o Bumi B xBopux Ha [TB mOpiBHSHO 31 370pOBUMH
ocobamu 3 KOHTpOIBHOI rpymH (p < 0,05).

Busunnm 3anexnicts ¢ynkniii TNF-a Bij #oro koHieH-
Tpauii: HU3bKI KOHIEHTpALIl IbOT0 IIUTOKIHY 3HWKYIOTh
piBai AJIT ta ACT y mma3mi Ta CIpy4uHSIOTH Mpotide-
pallifo renaTonyTiB, a B pa3i 30UIbIICHHS KOHIIEHTpALil
TNF-o niaBuUILYyIOTECS piBHI TpaHcaMiHas. OHaK BUCOKHIA
piBenb TNF-a 3amyckae ¢ocopuiitoBaHHs Ta IHAKTHBALIIIO
Yap1, 3ymoBimtoroun 3aru0ens kiitud [25]. TNF-o Bimirpae
TOJIOBHY poiib y Kitiperci HBV 3aBnsiku iHriOyBanHio pe-
IUTIKAI1 Ta CTUMYJIALIT crenudivaHoi T-KITiTHHHOT BIAMOBI I
[26-28]. Ha miky Bipemii (ikcyBanu 3HIDKCHHS aKTHUBAIii
NK-xuiTiH Ta iXHIO 30aTHICTE 10 Tpoxykmii IFN-y [7]. i
BiZIOMOCTi (haxoBOi JIITepaTypH IMOKa3aIy CKJIaTHICTh IMyHO-
narorene3y HBV-iHdekuii Ta HeoOXiTHICTh MPOIOBKEHHS
JIOCITIKEHbD.

BucHoBku

1. 3-momik rocmitarnizoBanux xBopux Ha I T'B iepeBarkamm
narmieHTu 3 ToKKuM (40,6 %) Ta cepemapoTshkkmM (37,5 %)
niepebirom xBopoou. Jleranmbaicts — 3,1 % (1 13 32) yHacmigok
¢dopmyBanus GyneminanTHOI popmu ['TB.

2.¥Y xBopux Ha ['TB Ha yac rocmitaizarii He3aJ1eKHO BiJ
TSDKKOCTI 3axBoproBanHs BMicT TNF-a B cipoBariii KpoBi OyB
HaWBHIIUM Y MAIIEHTIB i3 TSHKKHM I1epeOiroM, epeBUIIYF0UH
TIOKa3HHUK i 310poBHX 0ci0 (p < 0,05), i narieHTiB i3 erkum (B
1,6 pasa, p <0,05) i cepenupoTskkiM (B 1,3 paza, p <0,05)
niepebiroM. BcraHoBHIIM IIPsiMy KOPEJISILIiF0 FraMMa MiXK KOH-
uentpaietro TNF-a ta msprkictio nepediry I'TB (r = 0,57,
p < 0,05), a Takoxk mpsami kopessii 3a CriipMeHOM MiX
BmictoM TNF-a Ta piBHeM 3aramsHOTO Oiipy6iny (r = 0,65,
p <0,05), MHB (r = 0,42, p < 0,05), 3BOpOTHY KOPEJISAIIIIO 3
pisaeM I1TI r=-0,48, p <0,05) Ha gac rocmitamizarii. Bmict
INF-y B cupoBarti kpoBi xBopux Ha [ T'B OyB BUImuM, HiX ¥
310poBHx 0ci0 (p < 0,05) He3aIeKHO BiJI CTYIICHS TSHKKOCTI
mepediry xBopoou.

3. Ha gac rocmitaiizamii BCi marieHTH OyJIH IMO3UTHBHI
3a HBsAg Ta IgM anti-HBcorAg, nepeBaxxHa OibLIiCTh

— no3uTrBHI 32 HBeAg He3ane)KHo Bix TSHKKOCTI mepediry
xBopoOu. Ha vac BummcyBaHHs 31 CTalliOHapa B MAIliEHTIB
i3 cepeqHBOTSHKKIM Tiepedirom gacTime (p < 0,05), HiX y
XBOPHX 13 JIETKUM 1 TSDKKHM T1epe0iroM XBOpoOr BHSIBIISUTU
30epeskenHs mo3utuBHOro HBsAg; HBeAg 3anummascs mo-
3UTHBHHM TUIBKH y 28,6 % Mali€eHTIB i3 JIETKUM 1epedirom
xBopoon. Cepoxonsepcito HBsAg/anti-HBsAg Ha wac Bumm-
CyBaHHsI 3a(DiKCyBaJIU TUIBKU Y XBOPHUX 13 CEPEIHBOTSHKKUM
(11,1 %) i Tmxxum (20,0 %) mepedirom xBopodu. XpoHi3aIliro
HBV-indexuii BusiBuim B 1 13 28 (3,6 %) nariieHTis, skuit
MaB Jierkuit nepe6ir I'TB.
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OuiHloBaHHA NOKa3HUKIB AKOCTi XXUTTS Y XBOPUX Ha ypaTHUN
HedponiTia3s, KOMOpPOIgHUN i3 MeTabONIYHUM CUHOPOMOM

C. |. binan*

3anopisbkuii AepKaBHUA MeaNYHUIA yHIBepcuTeT, YkpaiHa

Ceuokam’siHa xBopoba (CKX) — ogHe 3 HAMMOLUMPEHILINX YPONOriYHUX 3aXBOPKOBaHb, ane cneundiyHoro iHCTPYMEHTY ANsi BUBYEHHS
BMIMBY ypaTHOro Hedoponitiasy (YH) Ha SKiCTb XuUTTS XBOpYX AoHefaBHa He Byno. 3acTocyBaHHS ONWUTYBanbHWKa SKOCTI XUTTS B MaLiEHTIB
i3 CKX WISQOL pano 3mory KinbKicHO OLHUTY CyD'EKTUBHE MOHATTS Ta PO3LUMPUIIO YSIBMEHHSI NPO CTaH XBOporo Ha YH 3aranom ans
BU3HAYEHHS LLIMPOKOTO CrekTpa YHKL CPUAHATTS 300POB'S.

MeTa po6oTu — fOCNiAUTY NOKa3HMKM SKOCTI XUTTA Y XBOpKX Ha YH, komopbigHuii i3 metaboniubum cuHapomom (MC).

Matepianu Ta Mmetoau. Y gocnimkeHHs 3anyunnm 65 xsopux Ha YH ta YH, komop6igHuii i3 MC. Y koHTponbHil rpyni — 21 nauieHT 3 YH, ski
OTpMMYyBanu TpaauLinHy Tepanito. Y rpyni nopiBHSHHSA — 21 xBopuin Ha YH, komopbigHuii i3 MC, koTpum npuaHaumnnu TpaguuiiHy Tepanito
Ta nikapcbki 3acobm, Lo KoperytoTb MeTaboniyHi nopyLeHHs. B ocHoBHiN rpyni — 23 nauieHTn 3 YH i komop6iaHum MC, siki oTpumyBanu
KBEPTUH Ha TNi TpaauuiHOi Tepanii Ta nikapcbkux 3acobiB, L0 KOperytoTb MeTabonivHi nopyLieHHs. [1ns OuiHIOBaHHSA SKOCTi XUTTS 3a-
crocysanu aHkety WISQOL, ska Bkntovana 4 gomenu: couianbHuii Bnnvs (CB), emouintni Bnnve (EB), Bnnwve Ha 3gopor’s (B3) i Bnnus
Ha XuTTeBY AianbHicTb (BX). CtaH nauieHTis ouiHoBanu Ao nikyBaHHs Ta vepes 1,5-6,0 micaus.

PesyniraTi. Y XBOpyXx OCHOBHOI rpynu Nicns NikyBaHHA CrnocTepiranu NigsuLLEeHHs nokasHuka EB, y XBopux rpynu nopiBHSAHHS — MOKa3HUKIB
EB, BXX i B3. EdpekTnBHIiCTb KBepTUHy NiaTBepmXeHa nigeuiieHHsm BXK, CB, B3.

BucHogku. PiBeHb nokasHukis CB i B3 3HuxyBaBcs 0 NikyBaHHS y xBopux Ha YH, komop0igHuii i3 MC, i3 rpynu nopiBHSHHSA Ta OCHOBHOI
rpynu. 3actocyBaHHS KBEPTMHY Ha Tni TpaaMLUINHOI Tepanii Ta Nikapcbkux 3acobiB, WO KOperytTb MeTaboniyHi npouecu, CyTTeBO NiaBu-
LyBano piBeHb nokasHukis EB i BX.

KntoyoBi crioBa: ypaTHuWii HedponiTias, MeTabomniYHUn CUHAPOM, SKICTb KUTTS.

AxTyanbHi nuTaHHA hapmaleBTUYHOI | MeanyHOI Hayku Ta npakTuku. 2022. T. 15, Ne 1(38). C. 67-71

Assessment of the quality of life indicators in patients with urate nephrolithiasis comorbid with metabolic syndrome
S. I. Bilai

Kidney stone disease (KSD) is one of the most common urological diseases; however, until recently, there was no specific tools for
the study of the influence of urate nephrolithiasis (UN) on the patients’ quality of life. The use of WISQOL quality of life questionnaire
enabled quantitative evaluation of the subjective notion and enhanced the insight on the condition of a patient with UN in general, for
measuring the broad scope of functions of health perception.

The aim of the research is to study quality of life indicators in patients with UN comorbid with metabolic syndrome.

Materials and methods. The study included 65 patients with UN and UN comorbid with MS. In the control group, there were 21 patients
with UN who received traditional therapy. The comparison group comprised 21 patients with UN comorbid with MS, who received both
traditional therapy and drugs that correct metabolic disorders. The main group consisted of 23 patients with UN comorbid with MS, who
took quertin against the background of the traditional therapy and drugs that correct metabolic disorders. To assess the quality of life,
the WISQOL questionnaire was used, which included 4 domains: social impact (Sl), emotional impact (El), health impact (HI) and impact
on life activity (ILA). The patients’ condition was assessed before treatment and after 1.5-6.0 months.

Results. After the treatment, main group patients demonstrated an increase of El indicator; comparison group patients demonstrated an
increase in El, ILA, and HI indicators. The efficacy of quertin was confirmed by an increase in ILA, SI, and HI indicators.

Conclusions. The levels of Sl and HI were decreasing before treatment in patients with UN comorbid with MS from the comparison
and the main groups. The use of quertin against the background of the traditional therapy and drugs that correct metabolic processes,
significantly increased El and ILA levels.

Key words: urate nephrolithiasis, metabolic syndrome, quality of life.
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OpueiHarbHi QoCiOXeHHs

OueHKa noka3saTenemn KauyecTBa XM3HU Yy BONbHbIX ypaTHLIM He(YPONUTUA30M, KOMOPOUAHLIM C METAOONIMYECKUM CUHOPOMOM
C. W. benan

MouyekameHHas 6onestHb (MKB) — ogHO 13 caMbix pacnpocTpaHEHHbIX Ypornorniecknx 3abonesaHui, oqHako CneLmgu4eckoro NHCTpY-
MEHTa AN N3y4YeHns BNUSHUSA ypaTHoro Hedponutuasa (YH) Ha kayecTBO Xm3HM 6ONbHbIX 1O HefaBHEro BpeMeHu He 6bino. Mpume-
HEHVe OnpoCcHMKa kavecTsa xm3Hu y nauueHtoB ¢ MKB WISQOL gano Bo3MOXHOCTb KOMMYECTBEHHO OLEHUTb CyObEKTUBHOE NOHSATME
1 pacLuMpuno npeacTaeneHne o coctosiHum 6onbHoro YH B Lienom Ans n3aMepeHust LUIMPOKOTO CNeKTpa yHKLMIA BOCTIPUSTUS 300POBbSI.

Llens paboTkl — uccnenoBaThb nokasaTeny kayectsa xusHu y 6onbHbix YH, komopbuaHeiM ¢ metabonuyeckum cuigpomom (MC).

Matepuansi n metoasl. B nccnepoBanue Bkntoumnm 65 6onbHbix YH 1 YH, komop6uaHsiM ¢ MC. B KOHTpOnbHOM rpynne — 21 naumeHT ¢
YH, KoTOpbIE NPUMHUMANM TPaaULMOHHYIO Tepanuio. B rpynne cpaBrenus — 21 6onbHon YH, komopbuarsim ¢ MC, koTopbiM HazHaveHa
TPaAnLMOHHAs Tepanms 1 nekapcTBeHHble CPeACTBa, KOppUrMpytLLye meTabonnyeckne HapyLuieHns. B ocHoBHoM rpynne — 23 nauneHTa
¢ YH, komop6buaHeim ¢ MC, koTopble NpUHUMani KBEPTUH Ha hOHEe TPaANLIMOHHO Tepanuu 1 neKapCTBEHHbIX CPEACTB, KOPPUMMPYHOLLIMX
meTabonunyeckve HapyweHus. [Ans oueHkn kadectsa xu3Hu npumenunu aHkety WISQOL, kotopas Bkntoyana 4 gomMeHa: coumansHoe
BnusiHue (CB), amoumoHanbHoe BnnsiHue (OB), BnusiHue Ha 3popoBbe (B3) M BNUsHWE Ha M3HEHHYH akTuBHOCTb (BXK). CocTtosiHne
naLuneHToB OLeHMBanm Ao neyvenus n vyepes 1,5-6,0 mecsaua.

Pesynkrathl. Y 60MbHBIX OCHOBHOW rpynmbl MOCHe NeYeHns OTMEYEHO MOBbILIEHWE nokasaTeneit OB, y 60MbHbIX rpynnbl CPaBHEHUS —
nokasarenei 9B, BX v B3. 3¢ dekTnBHOCTL KBEPTMHA NOATBEPXKAEHA NOBbILLEHMeM nokasaTeneii BXX, CB, B3.

BriBoakl. YpoBeHb nokasatenein CB n B3 cHuxancs go nevexnsi y 6onbHbix YH, komopbuateim ¢ MC, 13 rpynnbl cpaBHEHUS 1 OCHOB-
How rpynnbl. [pUMeHeHne KBepTMHA Ha POHe TPAAMLMOHHON Tepanuu 1 NEeKapCTBEHHbIX CPEACTB, KOPPUIMPYHOLLMX MeTabonuyeckme
NPOLIECChI, CYLLECTBEHHO NOBLILLANO YpoBeHb nokasatenen 3B n BX.

KntoueBble cnoBa: ypaTHbI HecpponmTnas, MeTabonuyecknin CUHAPOM, Ka4YeCTBO XXM3HW.

AkTyanbHble Bonpockl hapMaLeBTUYECKON N MeAULMHCKON HayKu U npakTuku. 2022. T. 15, Ne 1(38). C. 67-71

SIKiCTB KHTTS — KOMIUIEKCHA XapaKTepuCcTHKa (izndHOTO,
TICHXOJIOTYHOTO, EMOIIIHOTO Ta COLIAIBHOTO (DYHKIIOHY-
BaHHsI XBOPOT0, 1110 0a3yeThCs Ha Cy0 €KTHBHOMY BiTUYTTi Ta
3aBK/IM TIOB’s13aHA 31 3710pOB’ M. [HCTpYMEHTH OLIiHIOBaHHS
SIKOCT1 XKHUTTSl — 3araJibHi Ta crenu]idHi ONUTYBaJbHUKH,
pO3po0IIeHI eKCriepTaMy MPOBITHUX CBITOBHX KIIHIYHUX
LEHTPIB BIAMOBIIHO O MPHUHIHINB TOKA30BOi MEIUIIHA
ta BuMor Good Clinical Practice (GCP). Bonn namu 3mory
KUTBKICHO OIIHUTH IIe Cy0’ €KTHBHE MOHATTS Ta PO3IMIUPHITA
VSBIICHHS IIPO CTAH XBOPOTO 3arajioM I BU3HAYCHHS ILIH-
PpOKOro criekTpa (OYHKIIH CIIPHUHATTS 30POB ST y XBOPUX Ha
cedokam’ siHY xBopoOy (CKX) [1,2].

CKX — omHe i3 HAfITOIHPEHIIINAX YPOIOTIYHIX 3aXBOPIO-
BaHb, aJI¢ CIEII(ITHOTO IHCTPYMEHTY JJIsl BUBUCHHSI BIUTUBY
ypatHoro Hedpormitiazy (YH) Ha SKicTh KHUTTS XBOPHUX
noHenaBHa He Oyio [3]. OuiHIOBaHHS CHMITTOMAaTHIHOTO Ta
¢ynaxuionamsHOro BrmBy CKX 3mifiCHIOBAIH 32 TOTIOMOTOFO
YHIBEPCATbHUX OMUTYBAJBHUKIB, SIK-0T SF-36 [4]. Onnax
TTOMITHJIH, 1110 XBOP1 HA YPOJTiTia3 OLIHIOIOTH SKICTh )KUTTS B
anketi SF-36 Hikue, Hix 310poBi ocodu. Tomy y 2013 porii
iz kepiBauiTBoM K. Penniston po3po6ieno BickoHCHHCBKY
ankety (Wisconsin Stone Quality of Life Questionnaire,
WISQOL), cneun¢ivyauii iHCTPYMEHT JJIsi OLIHIOBaHHS
sikocTi KUTTA y xBopux Ha CKX [5,6]. ¥ 2016 pori meit
OITUTYBAJIbHUK TIPOIMIIIOB MYJIBTUIIGHTPOBE JOCIIIKEHHS Y
kiinikax CIIA ta Kananu, ycminHo BajigoBaHuii [6].

Binomo, 1o merabomiyauii cunapom (MC) y XBopux Ha
YH mnoripiiye mepedir, CIpUYUHSE 30UTBIICHHS CKCKPETIii
KaMEHEyTBOPIOBAJILHUX CIONYK, SIKi € (hakTopamu Ipo-
THO3YBaHHS Ta PELMMBY KaMEHIB CEYOBHX ILIIXiB. Tomy
JIOCITIJKEHHS! TTOKa3HUKIB SIKOCTI JKUTTS Y XBOpHX Ha YH,
KoMopOiaHui 13 MC, 3a/IMIIaeThCst aKTyalIbHUM B YPOJIOTii.
3acTocyBaHHS JIIKapChKOTO Iperapary KBEpPTHUHY, SIKHH
XapaKTepU3yeThCsl HEPPOIIOTEKTOPHOIO, AHTHATEPOKCIIEPO-

TUYHOIO, TIMOMTIKEMIYHO0, CITa3MOITHYHOI, aHTHOKCH-
JMAHTHOIO, TeTIaTOMPOTEKTOPHOI0, KapIiOIPOTEKTOPHOIO,
KanIsipocTadili3yBaJIbHOIO JIISIMH, — BaXKIIUBUH acIleKT
Metadinaktuku YH, komopoinaoro 3 MC [7,8].

MeTa po6otu

JlocmimnTy MoKa3HUKH SIKOCTI JKUTTS y XBOpHX Ha YH, ko-
MOpPOITHUH 13 METaOOIIYHIM CHHAPOMOM.

Marepianu i MeTogu gocnimkeHHs

Marepian miast TOCTiIKSHHS — KITIHIKO-TAa00paTopHi JaHi
65 xBopux Ha YH Ta YH, xomopOimamii i3 MC. IlanienTn
repeOyBay Ha CTalliOHAPHOMY JIKYBaHHI B YPOJIOTIYHIX
BignieHHsx KHIT «Mickka JiKapHS €KCTPEHOI Ta IIBUIKOI
MenuaHoi nonomorm» 3MP ta KHII «3amopi3pka meH-
TpanpHa paiionHa Jikapas» 3PP 30. XBopux noxummam Ha
OCHOBHY, KOHTPOJIbHY TPYITy Ta IPYILy ITOPiBHSIHHS 3aJI€KHO
Bil HassBHOCTI KoMopOigHoi naronorii 3 YH Ta xapakrepy
MEIMKaMEHTO3HOTO JTiKyBaHH:. Bik xBopux — Bix 18 mo 80
pokiB (cepenniii Bik — 54,93 + 1,07 poky).

¥ neputy (KOHTpOJIbHY) TpyITy BKIOUMIH 21 mamienTa 3
VH BixoM Bix 22 o 72 pokiB (cepeniit Bik — 45,27 + 1,93
poky); TpuBaiticts CKX cranosumna 6,37 + 0,58 poxy. XBopi
OTPHMYBAJIM TPAAULIHHY Tepartito npotsrom 1,5—6,0 micsis:
aHTHXOiHepriuHui 3aci6 Piadan (mpudiniro 6pomin) 30 Mr
o 1 Tabnerni Tprdi Ha 70Oy 200 MiOTPOITHHMIA CIA3MOJIITHK
npotasepuH 40 mr o | Tabneri Tpudi Ha 100y, HecTepoi-
HUH npoTH3anansHui 3aci6 Jexcanrin (mexckeronpodeHy
Tpomeramon) 50 Mr 2 Mt ipu GOJISIX BHYTPILTHBOM SI30BO,
VYpauit-Y B rpanynax 1o 1 gaiinii goxui (2,5 r) 2-3 pasu Ha
n00y 3anexHo Bix pH cBixoi ceui (6,2—6,8), Boauuii yaap.

VY npyriit rpyni (nopiBrsinas) — 21 xBopuii Ha YH, ko-
MopOinuanit i3 MC; cepenniii Bik — 59,14 + 1,67 poky, Tpu-
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Bamicth CKX cranoBmia 9,44 + 0,65 poky. XBopum Ha YH,
komopOiaHuii 13 MC, npu3Hauany TpaauLiiHy Teparito Ta
JIKapchKi 3ac00H, 10 KOPETYIOTh MeTa0OigHI ITOPYIIIEHHS,
npotsirom 1,5-6,0 micsitst: aropactarud 20 Mr 1 Tadnerka Ha
no0y BBeuepi, Metopmia 1000 mr o 1 tabmermi 1-2 pasu
Ha 1100y, anonypunoia 100 mr no 1 tabnermi Tpuyi Ha 100y,
minpasun 20 mr o Y2—1 tabnermi Ha 100y BpaHIIi.

B ocnogHiii rpymi — 23 namientu 3 YH, koMopOinHuM i3
MC, KoTpi OTpUMYBAJM TPATULiiHY TEPaITifo Ta JIKAPChKi
3aco0H, 1110 KOPETYIOTh MeTa0ONiYHI MOPYILIEHHS, Ha T
kBeptury 0,04 T o 1 Tabnermi Tpudi Ha 100y 3a 30 XBUIMH
10 inu npotsrom 1,5-6,0 micsist. CepenHiit Bik XBOPHX —
59,89 + 1,34 poxky, TpuBainicts CKX — 8,54 + 0,63 poky.

3riIHO 3 MPOTOKOJIOM, y4aCHUKaM BHUKOHAJIM HHU3KY Jia-
0opaTopHHX Ta IHCTPYMEHTAIBHUX JOCIIUKEHb: 3pOOHIIH
3araJibHi aHaJli3| KpoBi Ta cedi, Bu3Haumiu pH ceui; Bumi-
PsUTH 0OBIJT )KMBOTA, BU3HAYMITH MaCy TiJIa, IHICKC MaCH TiJIa;
sniicany Y 3]l HUpoK, noruieporpadito, peHTIeHOIOoTigHe
JIOCITIJDKEHHSI HUPOK (OIIISIOBY i €KCKpeTOpHY yporpadiro),
panioizoTonHy peHorpadiro, enekTpoxapaiorpadiro; BcTa-
HOBUWJIM PiBEHb apTepiajbHOIO THCKY; BU3HAUMIM CUMIITOM
[NacTepHABKOTO; 3MIMCHIUTH OTIIS I, TTAJBIIAIIIO, Ay CKYITbTa-
wito. Sk 6ioximivHI MaTepiaai BUKOPHCTOBYBAJIN TOKa3HHUKH,
10 XapaKTepu3yBaIn (PyHKITIOHATBHUH CTaH HUPOK, ITyPHHO-
BOTO, JIITT THOTO, BYTJIEBOJHOTO Ta €JICKTPOIIITHOTO OOMIHIB,
TIPOLIECiB KPUCTAITi3ai] Ta eKCKPEIlil KaMEHEY TBOPIOBATIBHIX
CIIOJIYK, CTaH HOILIKO/PKEHHSI HUPOK, ITPOLIECIB IEPEKUCHOTO
OKHMCHEHHS JIIIAIB, aHTHOKCHJIAHTHOI CHCTEMH, OKHCHOT
Mozudikallii OUIKIB y XBOPHX.

Hiarroctrky MC 3milicHHIH 3a pekoMeHmamismu Mix-
HaponHoi ¢enepaunii niadery (K. J. Alberti et al., 2006) na
Ii/IcTaBl BUSABIEHHS y XBOpuX Ha YH 1ieHTpanbpHOrO THITY
oxupiHHs (00Biz Tajii moHan 94 cM y 4omnoBikiB i moHas 80
cM y xiHOK, IMT > 25) Ta 1BOX JO/IaTKOBHUX KPUTEPIiB, 10
cBiruark mpo HasiBHicTh MC.

Kpurepii 3aimy4eHHsI B TOCTIDKEHHS — NiarHOCTOBAHUI
YH ta YH, xomop6innuii i3 MC; Bik 18—80 pokiB; HassBHICTh
ITCHMOBOI 1H(OPMOBAHOI 3rO[IM HAa Y4acTh Y JOCIIKEHHI
Ta papMaKkoTepario.

Kpurepii BUKITIOYEHHS MAI€HTIB i3 TOCTIPKEHHS — Cy-
ITyTHI OHKOJIOTiYHI, TICHXOHEBPOJIOTIUHI, JIETCHEeB] Ta 1HIII
COMaTH4HI 3aXBOPIOBaHHI (110/1arpa); BiIMOBA BiJl 3aIIpOIIO-
HOBAHOTO JIIKYBaHHS Ta IOBTOPHOTO OOCTEKEHHS; IPHIMaH-
Hsl [Tpenaparis, 10 He repedadeHi CTaH apTaMHt JIiKyBaHHS
YH i MC; BariTHICTb i TAKTAITisl; ATKOTOJII3M 1 HAPKOMAaHIsl.

VY Mexax aHaMHECTHYHOIO METOAY OI[IHIOBAIM MOKa3-
HUKH SKOCTI )KUTTA 3a omutyBaidbHuKOM WISQOL, Gomi B
MOTIEPEKY, HUPKOBY KOJIIKY, JICHKOIMTYPIIO, 3arO0CTPEHHS
ETOHEPPUTY, JTOKATI3AIII0, 30BHIIIHIN BUTIIAA 1 po3Mipu
KaMCHIB, MMI€JIOCKTa31t0, aHAMHE3 XBOPOOU Ta KUTTS, CIIaJ-
KOBUH, alleprivyHnil, MCIMKAMEHTO3HII aHAMHE3H.

J1J1st OLIHIOBAHHSI SIKOCTI JKUTTSI 3aCTOCYBAJIU OPHUTiHAIb-
HUH aHDIIOMOBHHU BiCKOHCHHCBHKHH ONMUTYBaIbHUK, IO
BKJIIOUAB 28 3anuranb, HOAUICHUX Ha 4 TOMEHH: COLlaIbHII
BB (CB), emoiitanii Brumws (EB), Brums Ha 310poB’st (B3)
1 BIUTMB Ha XUTTEBY nisuibHICTH (BXK). CB Bu3HagaeThCs 8
3arraHaaMiu (3 16 Omoku), EB—9 (417 6moku), B3 -8 (21

5 omoxm), BXX — 3 3anuranasmu (1 611ox). Koxxae 3anmuTanHs
OLIIHIOIOTH 3a mKajoro Jlikepra Bix 1 1o 5: 1 — 6e3ymMOBHO
NPaBHIBHO/3aBXIH, 2 — B OCHOBHOMY IPaBHJIBHO/4ACTO,
3 — He 3Har0/iHOMI, 4 — B OCHOBHOMY HETIPaBUIIEHO/PiKO, 5 —
30BCIM HENPaBUIIBHO/HIKOJH. 3 JOTOMOIOKO OIIUTYBAIbHHKA
OL[IHIOBAJIM CTaH MAI[l€HTA, TI0B’I3aHMH TUILKH 3 HASIBHICTIO
CKX, npoTsiroM ocTaHHiX 4 TH>KHIB JI0 MOYATKY JIIKYBaHHS
Ta yepe3 1,5-6,0 MicsIs cCocTepe:KeHHS.

3aKIIF0YHa YaCTHHA ONTUTYBAJILHUKA BKITIOYANIA 7 3arajbHIX
3aIUTaHb, SKI MPESICTABISUIA BAXKIUBY 1H()OPMAIIIO 11010
3aXBOPIOBAHHS (HAsBHICTh KAMCHIB Ha Yac aHKETYBaHHSI, Ha-
SIBHICTB CUMIITOMIB a00 1HIIIMX TOIiH, 1110 TypOYIOTb IaIlieHTa
y MOr0 JKHTTI, 3BEPHEHHSI 32 HEBI/IKIIATHOO JIOTIOMOT 00 200
¢axr rocritaizanii y 38’S3Ky 3 1HIIUM 3aXBOPIOBaHHSM, a
TaKOX BiJOMOCTI TIPO CTaTh, BiK) [4,9].

Jani 3 anketnn WISQOL omiHwIIH, BUKOPUCTABIIN TTAKET
npuKIagHuX mporpam Microsoft Excel Ha ocHOBI anroputMy,
110 po3poorennit yHiBepcuTetoM Wisconsin—-Madison [3,10].

CTaTUCTHYHO Pe3yJIbTaTH OIPALFOBAIIM Ha IIEPCOHAIBHO-
My KOMIT'I0Tepi y mporpami Statistica 13.0. (StatSoft Inc.,
Ne JPZ804I382130ARCN10-J). OGuucnioBanu Meniany
(Me), nmxni i Bepxuidl kaptuni (Q,; Q,). Pesynbrarn
BB&KJIM CTATHCTUYHO BIpOTiTHUMH ITpy 3Ha4eHHi p < 0,05.

Pe3ynbraTtu

JHocmipkenns nokasHukis onutysaibauka WISQOL moka-
3aJ10 HEOIHO3HAYHI 32 CUJIOIO Ta HAIPSIMOM 3MIHHU Y XBOPHX
Ha YH ta YH, xomop6inuuii i3 MC (mab6n. 1).

[MTokazuuk CB y XBOpHX TpyITH TIOPIBHSHHS 10 JIIKYBaHHS
3HWKYBABCSI HE3HAYHO, Ha BiZIMIHY BiJl XBOPUX KOHTPOJIEHOT
rpymu: Big 48,07 £ 2,84 6ana mo 40,92 + 2,0 6ana, p < 0,05
(ua 14,87 %), a B mattieHTiB OCHOBHOI rpymu — 10 39,67 + 1,87
6ama, p < 0,05 (Ha 17,47 %). Lle BkazyBaio Ha MOCUICHHS
METabO0MIYHNX TOPYIIEHb, 3MEHIICHHS MOMXIIUBOCTEH IUIst
CTIJIKYBaHHS, TIONOPOJKEH, 3aHATH CIIOPTOM. Y TIPOIEci Jii-
KyBaHHS gepes 1,5-6,0 MicsIs y XBOPUX TPYIIH ITOPiBHIHHS
CTIOCTEpirajy HeCyTTEBE MiABUIIEHHS Toka3Huka CB (Big
40,92 £2,0 6ama 1o 46,13 £2,28 6ama, p <0,05; va 12,73 %);
ICTOTHE — Yy XBOPHX OCHOBHOI rpymH (Big 39,67 + 1,87 Gana
10 59,92 + 1,41 Gana, p < 0,05; Ha 51,03 %). Lle cBimumio
1po miaBuIIeHHs crynens CB, 0co0nBo y XBOpHX, sIKi OTpH-
MyBaJi kBepTHH. PiBenb nmokaszHuka CB y XBoprux 0CHOBHOT
rpymnu 301L1bLIyBaBCsl IOMIPHO HA BiMIHY BiJ| MaI[i€HTIB
KOHTpoJbHOT TpymH (Big 48,81 + 2,82 6ana 1o 59,92 + 1,41
6ana, p < 0,05; Ha 22,76 %) Ta XBOPUX IPyNH HOPIBHIHHS
(Bim 46,13 £+ 2,28 6ana 1o 59,92 + 1,41 6aina, p < 0,05; Ha
29,89 %). Lle nmiarBepkye eeKTUBHICTD JIIKyBaHHS KBEp-
THHOM Ha T TPaJULIHHOI Tepamii Ta JTiKapCbKUX 3aco0iB,
110 KOPETYIOTh METa0 0TI YHI TOPYIISHHSI, ITi IBUIIIEHHS MOYK-
nBocTeit CB Ha mogopoxi, 3aHATTS CIIOPTOM, CITUTKYBAaHHS,
HAa iHTEepec J0 CEKCY.

IToxazank EB He 3MiHIOBaBCS 10 JIKYBaHHS B YCiX Ipy-
max XBopux. Y mporieci JikyBaHHA depe3 1,5-6,0 micsrs
CTIOCTEpirany MO3UTHUBHI 3MiHH, TTOB’sI3aHi 3 EMOLIHHIM
craHoM. Tak, y MaIi€HTiB KOHTPOJBHOI IPYIH, SIKi OTpH-
MyBaJld TpaJWLiiHy Tepariio, BU3HAYMIN MiIBUIICHHS
nokasuukiB EB Bix 33,67 + 2,24 6ana g0 44,39 + 3,15 Oana,
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Tabnuus 1. Xapaktepuctvka nokasHukis onutysansHka WISQOL y xsopux Ha YH (koHTponbHa rpyna), YH + MC (rpyna nopiBHsHHS),

YH + MC + kBepTuH (ocHOBHa rpyna) Ao nikyBaHHs Ta yepes 1,5-6,0 micaus

YH, po nikyBaHHs 48,07 + 2,84 33,67 12,24 4539 +2,72 35,32+2,14

YH, yepes 1,5-6,0 micsus 48,81+2,82 44,39 £ 3,15 51,34 £ 3,09 48,41+2,85
A% +1,55; p > 0,05 +31,82; p < 0,05 +13,11; p > 0,05 +37,08; p < 0,05

YH + MC, go nikyBaHHs 40,92 + 2,008 31,46 £2,35 38,24 £ 1,928 32,54 £2,07

YH + MC, yepes 1,5-6,0 micsius 46,13+2,28 42,52 +2,23 47,32 +2,37 44,05+245
A% +12,73; p < 0,05 +35,14; p < 0,05 +23,74; p < 0,05 +35,37; p < 0,05

YH + MC + kBepTuH, [0 NiKyBaHHS 39,67 + 1,878 30,90 +1,79 38,32 + 1,758 34,78 +2,01

YH + MC + kBepTuH, yepes 1,5-6,0 micaus 59,92 + 1,415+ 63,04 + 1,605 60,05 + 2,295+ 62,68 + 2,155+
A% +51,03; p < 0,05 +104,02; p < 0,05 +56,74; p < 0,05 +80,21; p<0,05

p < 0,05: BiporigHicTb Mix rpynamu XxBopux Ao nikysaHHs Ta Yepe3s 1,5-6,0 micsius nikyBaHHs; §: BiporiaHICTb oo KOHTponbHOi rpynv (YH);
+: BiporigHicTb Mix rpynoto nopiHsiHHS (YH + MC) Ta ocHoBHoto rpynoto (YH + MC + kBepTuH).

p<0,05 (1a 31,82 %). Lleii noka3HUK Maike HE 3MIHIOBABCS
Y XBOPHX TPYIH HOPiBHSIHHSA (301mbIneHHS Bin 31,46 = 2,35
Oara 10 42,52 +2,23 6ana, p < 0,05; Ha 35,14 %). Y xBOpHX
OCHOBHOI TpymH moka3Huk EB 30inblryBaBcs HaiiCTOTHI-
e — Big 30,90 + 1,79 6ana no 63,04 £ 1,60 6ana, p < 0,05
(1a 104,02 %). Lle BkazyBasio Ha 3MEHIIEHHS IPOOJIEM TIPH
YH i MC, noB’si3aHuX i3 BUKOHAHHSIM PEKOMEH/IAIIIH 111010
JI€TH, TpUIMaHHS JIIKiB, CTYpOOBaHICTIO 3aTAEHIM CTAHOM
3710pOB’sI, TMiJIBUIIEHHSIM 3aTHOCTI JI0 PO3B’sI3aHHSI ITOBCSIK-
JIEHHUX TPOOJeM, BUKOHAHHIM O00OB’SI3KiB, TOCHICHHAM
ONTHMICTHYHOTO HACTPOIO, 3MEHIICHHSM PO3/]paToOBaHOCTI
Ta cTypboBaHOCTI cutyaiiero. PiBenb EB mijBuiyBascs
CYTTEBO y XBOPHX OCHOBHOI T'PYITH ITOPIBHSHO 3 MAlliEHTaMH
KOHTPOJIbHOT Tpynu uepe3 1,5-6,0 micsiis JiikyBaHHs (Bif
44,39 + 3,15 6ama no 63,04 £ 1,60 6ama, p<0,05; Ha 42,01 %)
Ta XBOPUMHM I'pyIH MOpiBHSAHHS (Bix 42,52 + 2,23 Gana 10
63,04 £ 1,60 6ana, p <0,05; 48,25 %).

[Mokaszuuk B3 mo jikyBaHHS 3MCHIIIYBaBCS HECYTTEBO y
XBOPHUX TPYITH MMOPIBHSIHHS Ta OCHOBHO{, Mai’ke OTHAKOBO:
Bin 45,39 + 2,72 6ana mo 38,24 + 1,92 6amna, p < 0,05 (Ha
15,75 %) ta mo 38,32 + 1,75 Gama, p < 0,05 (ma 15,57 %)
BimnoBigHO. [le BKa3yBasio Ha MOCHJICHHS METa0OIIUHIX
mopyIIeHs. Y Imporeci JikyBaHHS depe3 1,5-6,0 micsms pi-
BEHB ITOKa3HUKIB B3 oMipHO 301J1b11IyBaBCs y XBOPHX IPYITH
nopiBastHEs (Big 38,24 + 1,92 6ana no 47,32 + 2,37 Oana,
p < 0,05; Ha 23,74 %); y HaIli€HTiB OCHOBHOI TPYITH — CYT-
TeBo (Bix 38,32 + 1,75 6ana o 60,05 + 2,29 6ana, p <0,05;
Ha 56,74 %). Lle cBiqumino npo epeKTUBHILIC JTIKyBaHHSI
KBEPTHHOM Ha T 0a3ucHOI Tepamii, a TakoXK 3MEHILECHHSI
npo0IieM, IO MOB’sA3aHi 3 3aCHHAHHSM, TOMIIIICHHSIM CHY,
TIOJIETHICHHSIM (DI3UYHOTO 000, HYZOTH, PO3JIaTy ILTyHKa
a00 KOJIbOK, YaCTOrO CEYOBUITYCKaHHS, IMIIEPAaTUBHOTO
TIO3UBY JI0 CEYOBHITyCKaHHs, OB’ si3aHuX 3 YH, xomopOin-
auM 13 MC. Ilokaszauk B3 30inbIryBaBcss HE3HAYHO depe3
1,5-6,0 micsins JIiKyBaHHST y XBOPUX OCHOBHOI IpymiH (Bif
51,34+ 3,09 6ana mo 60,05 + 2,29 6amna, p <0,05; Ha 16,96 %)
Ha BiIMiHY BiJI TTaIli€HTiB KOHTPOJILHOI TPYITH Ta TPYyIH MO-
piBHSHHS (TTOMipHO — Bix 47,32 & 2,37 6ana no 60,05 + 2,29
6ana, p <0,05; Ha 26,90 %).

I[Mokazuuk BXK 110 nikyBaHHsI He 3MiHFOBaBCSl y XBOPUX YCiX
TPYTI; IIe BKa3yBaJo Ha iHAN(EPEHTHICTH BIUTMBY METa00III4-
HUX ITOpyIIeHb Ha riepedir YH. Y mporeci slikyBaHHS yepe3
1,5-6,0 MicCsIIIS CTIOCTEpiraiy CyTTEBE 30LTBIIICHHS Y XBOPHIX
KOHTpOJbHOT TpymH (Big 35,32 + 2,14 Gana o 48,41 + 2,85
6ana, p <0,05; Ha 37,08 %) Ta mali€HTIB TPYIH TOPIBHSIHHSI
(Bix 32,54 + 2,07 6ana mo 44,05 + 2,45 oaina, p < 0,05; Ha
35,37 %). Y xBopux 0CHOBHOI rpymH nmoka3Huk BXK 30imb-
mryBaBcs icToTHO Bijt 34,78 +2,01 Gama 10 62,68 +2,15 Gana,
p <0,05 (1a 80,21 %), 10 BKa3yBasIo Ha ITiABUIICHHS PiBHSA
JKUTTEBOI €Heprii Ta aKTUBHOCTI, 3MEHIIEHHS BTOMH ITiJ]
BIUIMBOM KBEPTHHY Ta 0a3ucHOI Teparnii. PiBeHb nmoka3zHuka
B 30ibI1yBaBcst MOMIpPHO y XBOPUX OCHOBHOI I'PYIH Ha
BIJIMiHY B/l HAIIIEHTIB KOHTPOJIbHOI Ipy1 (Bix 48,41 + 2,85
Oama 1o 62,68 + 2,15 Gama, p < 0,05; Ha 29,47 %); cyTTEBO
— Yy XBOpHX TpyIH NOpiBHSHHEA (Bin 44,05 + 2,45 Gama mo
62,68 + 2,15 Gamna, p <0,05; ra 80,21 %).

O6roBopeHHs

OuiHIOIYH TTOKa3HUKHU CHEIU(IYHOTO ONMHUTYBaJIbHUKA
WISQOL y xBopHX KOHTPOJILHOT IPYTIH, TPYITH TOPIBHSHHS
Ta OCHOBHOI I'PYIIH, MOYKHA KOHCTaTyBaTH: JI0 JIIKYBaHHS y
XBOPHUX TPYIH MOPIBHAHHS T4 OCHOBHOI I'PYIH MOKa3HUKH
CB i B3 3MenHmryBamics oIHaKOBO HECYTTEBO BHACIHIOK
MeTaboiyHuX nmopymieHs. [licns JaiKyBaHHS Tpaaniii-
HUMH 3aco0aMi y XBOPHX KOHTPOJBHOI TPYIH CIIOCTEpi-
rajy HaiicToTHime mixBuiieHHs nokazHukis EB i BXK.
UYepes 1,5-6,0 micsigt JiKyBaHHsI TPaIULIIHOIO Tepariero
Ta JIKapCbKUMH 3ac00aMH, IO KOPEryIoTh METabomiuHi
MOPYLICHHS, Y XBOPHUX I'PYNH MOPIBHSAHHS BUSABWIN Haii-
CyTTeBiIIIe miaBHUIICHHS piBHIB mokasHUKIB EB, BXK 1 B3.
Y XBOpHX OCHOBHOI I'pyny Hicis JIIKyBaHHS KBEPTHHOM
Ha I 0a3ucHOI Tepartii crocTepirain iCTOTHE 30UIbIIeH-
us nokasuukis EB, BX, B3 i CB. ¥ xBopux 0CHOBHOT
TPy BU3HAYWIM HaWBHpA3Hille ITiIBHIICHHS MOKa3HHUKA
EB Ha BigMiHYy BiJ XBOPHX KOHTPOJIBHOI TPYNH Ta TPYITH
MopiBHAHHA. EQEKTHBHICTh KBEPTHHY Ha TIi Oa3MCHOI
Teparii miATBepIKCHA TaKOK 301IBIICHHSIM ITOKAa3HHUKIB
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BX, CB, B3 Ha BiaMiHy BiJ XBOPHX TPYIH MOPiBHSIHHSA,
Jie TIAieHTH OTPUMYBAJIM TLIBKU TPaAWIIHHY Tepariiio Ta
JIKapChKi 32CO0M, 10 KOPETYIOTh MOPYIIEHHS METa0OMYHIX
TIPOLECIB.

OTxe, 3acTocyBaHHs onuTyBaidbHIKa WISQOL moxkazaio:
y xBopux Ha YH, xomop6ignuii i3 MC, moka3HUKH SKOCTi
xurtsi CB, EB, B3 i BX nominmrysanucst gepes 1,5-6,0
MICSIIIS JIIKyBaHHS TPAIUIIHHOIO TEPATII€I0 Ta IKapCHKIMHI
3aco0aMu, 110 KOPETYIOTh METa0OIYHI MPOLIECH, a TAKOK
KBepTHHOM. HalicyTTeBimIi MO3UTHBHI 3MiHM X TTOKa3HUKIB
CTIOCTEpIralli B MAIi€HTIB, SIKI OTPUMYBAJIU KBEPTHH.

BucHoBKkuM

1. PiBens nokazuukiB CB i B3 3HmKyBaBCst 10 JIiKyBaHHS
y xBopux Ha YH, komop0iguuii i3 MC, rpymu HOpiBHSIHHS
Ta OCHOBHOI Tpymy. L{e BkasyBaio Ha MOCHIEHHST MeTabo-
JIYHUX TTOPYILEHb.

2.3acTocyBaHHS KBEPTHHY Ha TJIi TPaIUIIHHOI Teparrii Ta
JIKAapChKHUX 3aC00IB, 10 KOPETyIOTh MeTa0OIivHI TPOLECH,
CYTT€BO TiIBUIYBAIO piBeHb MmokazHUKIB EB 1 BXK.

3. BuBYCHHS MOKAa3HUKIB SKOCTI JKUTTS 32 aHKETOIO
WISQOL po3mmproe MOKIMBOCTI KOMIDIEKCHOTO OIIiHFOBaH-
HsI CTaHy 37I0pOB’s1, TSHKKOCTI iepebiry YH, komopOinHoro 3
MC, nae 3MOTy pO3pOOUTH TOAATKOBI KPUTEPIi OIHIOBAHHS
edekTrBHOCTI Ta Oe3neyHocTi qudepeHIiioBaHol GpapmMako-
Tepartii Ta MeTa(iIakKTHKH.
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Marketing research of the domestic market of antibiotics
and chemotherapeutic drugs for use in dermatology

T. P. Zarichna®APC T, S. Brytanova®*BPEF T, S. Raikova®®P

Zaporizhzhia State Medical University, Ukraine
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The aim of work is marketing research of the domestic market of antibiotics and chemotherapeutic drugs for use in dermatology.

Materials and methods. To achieve this goal, electronic official sources of information and pharmacy websites were used. System-analytical,
mathematical-statistical, and comparative methods of analysis were employed.

Results. Analysis of the assortment structure of the domestic market of antibiotics and chemotherapeutic drugs for use in dermatology
allowed us to establish that in this segment there are original drugs (30.4 %) and generics (69.6 %), monopreparations (84.1 %) and
combined (15.9 %) ones. Drugs of the studied group are represented by various dosage forms, among which soft dosage forms dominate
(85.4 %). When studying the corporate structure of this market segment, it was found that 56.6 % of drugs come from abroad from
12 countries of the world and 21 pharmaceutical companies, the leader of which is the United Kingdom (dij = 0.0758). The study of
the level of competition showed that the greatest competition is observed among the manufacturers of acyclovir and mupirocin generics
(Kvi = 0.89). Calculation of the liquidity ratio, which exceeds 0.5, confirms incomplete availability of these medicines for the population of
Ukraine.

Conclusions. Amarketing study of the domestic market of antibiotics and chemotherapeutic drugs for use in dermatology was conducted.
The assortment and corporate structures of this market segment are defined. The level of competitiveness of the pharmaceutical companies
is analyzed, and the most successful ones are identified. The liquidity and solvency ratio was calculated, which allowed us to draw
conclusions about the availability of these medicines for the population of Ukraine. In the future, in the healthcare system of Ukraine, an
important direction should be outlined to improve the system of providing medical care to patients with dermatological diseases.

Key words: marketing research, drug market, Dermatology, antibiotics, chemotherapeutic drugs.
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MapKeTWHroBi JOCNIMKEHHA BITYN3HAHOTO PUHKY aHTUOIOTMKIB i XiMieTepaneBTUYHMX NpenapariB
[ns 3aCTOCYBaHHSA B AepMaTonorii

T. M. 3apiuHa, T. C. bputaHosa, T. C. PaitkoBa

MeTa po60oTh — MapKeTMHIOBE AOCHIMKXEHHS BITYM3HAHOTO PUHKY aHTUBIOTUKIB | XiMieTepaneBTMYHUX NpenapartiB ANs 3aCTOCyBaHHs B
aepmatonoril.

Marepianu Ta metogu. [ina SOCATHEHHS NOCTABMNEHOI Lifli BUKOPUCTaNMU eneKTPOHHI odiliiHi Jxepena iHdopMmallii Ta iHTepHeT-canTh
anTek. 3acTocyBanu CUCTEMHO-aHamMITUYHNIA, MaTEMaTUKO-CTaTUCTUYHUIA, MOPIBHANbHWIA METOAW aHani3y.

PesynkraTti. AHania acopTMMEHTHOT CTPYKTYpW BITYM3HAHOMO PUHKY aHTUBIOTVKIB Ta XiMiETepaneBTUYHUX Npenaparis Ans 3aCTOCyBaHHs
B AepmMaTonorii AaB 3MOry BCTAHOBUTM, IO B LibOMY CErMeHTi € opuriHanbHi npenapatu (30,4 %) Ta reHepukm (69,6 %), MoHonpena-
patu (84,1 %) Ta kombiHoBaHi (15,9 %). MpenapaTtu rpynu, LWo AocnigKyBanu, NpeacTaBreHi pisHUMK nikapcbkumMu hopmami, cepes,
HUX NepeBary MaloTb M'siki nikapcbki hopmm (85,4 %). [ocnimkytoun ipMOBY CTPYKTYPY LibOrO CErMEHTa PUHKY, BUSBUMK, Lo 56,6 %
npenaparis iMnopTytoTh i3 12 kpaiH cBiTy (21 dhapmavuesTyHa komnanis), nigepom € Benvka Bputanis (dij = 0,0758). BueyeHHs piBHS
KOHKypEHLii ano amory 3pobuTtit BUCHOBOK: HaibinbLLa KOHKYpeHLisi cnocTepiraeTbes cepen ipM, siki BUNyckatoTb aHanory aumkiosipy
Ta mynipouuHy (Kvi = 0,89).

BucHoeku. MNpoBeaeHo MapKETUHIOBE JOCTIIKEHHS BITYM3HSHOTO PUHKY aHTUBIOTWKIB Ta XiMieTEpaneBTUYHUX Npenapartis A1 3aCTOCYBaHHS
B fiepmarornorii. BuaHayeHa acopTumeHTHa Ta chipMOBa CTPYKTYpM LIbOTO CErMeHTa puHKy. [poaHaniayBanu piBeHb KOHKYPEHTOCIPOMOXHOCTI
chapMaLeBTUYHIX KOMMaHiIl, BUSBMNEHI HANGINbLL yCniluHi 3 HUX. Po3paxyBanu koedilieHT NikBiAHOCTI Ta NNaToCNPOMOXHOCTI, WO Aano
3MOry 3poOuTH BUCHOBKM LLOAO AOCTYMHOCTI 3a3HAYEHMX NikiB ANs HaceneHHs YkpaiHu. B nepcnekTuBi B CMCTEMi OXOPOHM 34,0POB’st
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YkpaiHu BaxnuBmMM HanpsiMoM MOBWUHHO OyTW BOOCKOHANEHHS CUCTEMM HaAaHHs Mikapcbkoi AOMOMOrY NaLieHTam i3 4epMaTonoriyHnMm
3aXBOPIOBAHHSAMM.

KnrovoBi crnoBa: MapKeTWHIOBI OOCHIIKEHHS, PUHOK MiKapcbkux 3acobiB, AepMaTonoris, aHTUBIoTHKK, XiMiETEpaneBTMYHI Npenapaty.
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MapKeTVIHrOBbIe uccnegoBaHusa oTe4eCTBEHHOrO pPbiHKa aHTUOMOTUKOB U XUMUoTepaneBTUYECKUX NpenapaToB
anda npuMeHeHusa B AepmaTtonorum

T. M. 3apuuHas, T. C. bputaHoBa, T. C. PaiikoBa

LUenb paGOTbI — MapKeTMHroBoe nccrnegosaHne 0Te4eCTBeHHOro pblHKa aHTUOUOTUKOB 1 XUMnoTepanesTU4eCKnX npenaparos And npu-
MEHeHUA B AepmMmaTtonormn.

Martepuansi n metogbl. [na AOCTUXEHWS NOCTABNEHHLIX LLENEN NCMonb30BaHbl ONEKTPOHHbIE Od)MLI,VIaJ'IbeIe NCTOYHUKMK VIH(bOpMaLIVIVI, a
TakKe UHTEPHET-CanTbl anTek. [TPUMeHANN CUCTEMHO-aHaNUTUYECKUIA, MAaTEMATUKO-CTATUCTUYECKUIA M CPABHUTENbHBIN METOAbI aHanu3a.

Pesynkrathbl. AHanW3 acCoOpTUMEHTHOW CTPYKTYPbl OTEYECTBEHHOTO PbiHKA aHTUBMOTKOB 1 XMMMUOTEPANEBTUHECKUX NpenapaToB, KOTo-
pble NPUMEHSIIOT B ;EPMAaTONOrm, NO3BOMNI YCTaHOBUTb, YTO B JaHHOM CETMEHTE eCTb OpuruHanbHble npenapartbl (30,4 %) n reHepukn
(69,6 %), moHonpenaparbl (84,1 %) n kombuHupoBaHHbie (15,9 %). MpenapaTbl nccnepyemoit rpynnbl NPeacTaBneHbl PasHbIMK Nekap-
CTBEHHbIMU hopMamm, cpeam KOTOpbIX NPenMyLLECTBO UMEIOT MSrkue nekapctaeHHble hopmbl (85,4 %).

lMpw nccnegoBaHnn UPMEHHON CTPYKTYPbI YKa3aHHOrO CermeHTa pbiHka BbISBNEHO, 4TO 56,6 % npenapartos noctynaet u3-3a pybexa —
13 12 cTpaH mupa v 21 dhapmaLeBTUHECKON KOMMaHUK1, MMAEPOM cpeau KoTopbix siensietcst Benukobputanus (dij = 0,0758). U3yyeHne
YPOBHSI KOHKYPEHLMM MOKa3arno, 4To camas bornbluas KOHKypeHUus Habnopaetcs cpeay vpM, BbiMyCKaLMX aHanorv auuknosvpa u
mynupouwHa (Kvi = 0,89).

BuiBopbl. [poBeaeHo MapKETUHIOBOE UCCIENOBaHNE OTEYECTBEHHOIO PbIHKA aHTUBMOTUKOB M XMMUOTEPANEBTUYECKIX NPenapaToB Ans
npumeHeHust B aepmartornorin. OnpeseneHa acCopTMMEHTHas U oMpMeHHast CTPYKTYpa [AaHHOMO CerMeHTa phlHka. MpoaHanusmposaH
YPOBEHb KOHKYPEHTOCMIOCOBHOCTU hapMaLeBTUYECKMX KOMMaHWIA, BhIsIBIIEHb! Hanbonee ycnelwHsble U3 HUX. PaccuntaH koadduumeHT
NUKBWUAHOCTM W NNaTEXECNOCOBHOCTY, YTO NO3BOMNMIO CAENATH BbIBOALI O LOCTYMHOCTY YKa3aHHbIX NeKkapcTB A1t HaceneHns YKpauHbl.
B nepcnekTuBe B cucTeMe 30paBOOXpaHeHnst YKpanHbl BaXHbIM HanpaBneHneM AOMKHO ObiTb YCOBEPLLUEHCTBOBaHWE CUCTEMBI NPeao-
CTaBneHns BpayebHOM NoMoLLM BosbHBIM AepMaTonornieckumy 6onesHsamu.

KntoueBbie cnosa: MapKETUHIoBblE NCCeNOoBaHUA, PbIHOK NEKapCTBEHHbIX CPeacTB, AepMaTonorus, AHTUOMOTUKY, XnMmnotepanesTun-

4yeckue npenapatbl.
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The incidence of dermatoses today is an urgent medical and
social problem not only in Ukraine, but also around the world
[1]. Moreover, over the past 10 years, there has been an in-
crease in the share of dermatological and venereal diseases
in the overall structure of morbidity in our country.
Treatment of patients with skin diseases is a rather com-
plex task, requiring, in addition to special knowledge of
the essence of certain dermatoses and their causes, as well
as thorough familiarity with the effect of the drugs used [2].
Skin infections are among the most common disorders
found in community and hospital environments. These can
present in a variety of forms, ranging from limited superfi-
cial infections that are controlled by treatment with topical
antibiotics to severe infections of deep tissues that can lead
to death if the patient is not appropriately treated [3].
Although the vast majority of skin infections must be treat-
ed with systemic antibiotics, topical antibiotics are used over-
whelmingly in the world, often as self-prescribed medications
without taking into account the sensitivity of the presumed
bacteria. Dermatologists are aware that different types of
topical antibiotics kill different species of bacteria and tend
to be more specific in their prescriptions. At present, local
antibiotics are advised to treat minor superficial uncompli-
cated skin infections (e.g. impetigo) and to prevent bacterial
infections caused into minor cuts, scrapes, and burns [4,5].

Aim

The purpose of work is marketing research of the domestic
market of antibiotics and chemotherapeutic drugs for use in
dermatology.

Materials and methods

To achieve this goal, electronic official sources of information
[6,8] and pharmacy websites were used [9]. Desk reaserch
and selective analytical method were used.

Results

The study of the assortment structure was carried out in
accordance with the “State Register of Medicines of Ukraine”
(PBX code D06), which registered 69 names of medicines
for topical use of these pharmacological subgroups (DO6A,
DO06B, D06C) [6,8].

It was found that this market segment includes 21 (30.4 %)
original drugs and 48 (69.6 %) generics.

Of the studied group, 84.1 % were monopreparations and
15.9 % were combined medicines.

The range of medical products of the studied group includes
various dosage forms. Soft dosage forms have an advantage
(85.4%): ointments (33.3 %), creams (39.1 %), gels (5.8 %),
liniments (7.2 %).
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Other dosage forms were distributed as follows: powders
— 8.7 %; liquid dosage forms — 5.9 %, of which solutions — Solutions 2.9 % Sprays 3.0 %
2.9 %; sprays — 3.0 % (Fig. I).

The results of the analysis of the corporate structure of

the market segment under study are presented in Table 1. Liniments 7.2 % .
Gels 5.8 % »

Discussion

Table 1 shows that only 46.38 % of the drugs in the study
group are produced on the territory of Ukraine.

Among 15 domestic manufacturers of such medicines,
the leaders are LLC “Pharmaceutical Company “Zdorovie”,
Ukraine (7.25 %), PJSC “Lubnypharm”, Ukraine (7.25 %).

53.62 % of drugs in this group come from abroad, from 12
countries from 21 pharmaceutical companies.

Powders 8.7 % Ointments 33.3 %

Creams 39.1 %

Fig. 1. Diagram of the specific weight of dosage forms of the studied
groups.

Table 1. Data on pharmaceutical companies that provide local antibiotics and chemotherapeutic drugs to the pharmaceutical market of Ukraine

u Manufacturing enterprise, country The number of dosage forms | The ratio of total, % | The market share (dij)

Zdorovie, Pharm. Company, LLC, Ukraine 5 0.0725
2 PJSC “Khimpharmzavod “Chervona zirka”, Ukraine 4 0.0580
3 PJSC “Lubnypharm”, Ukraine 5 0.0725
4 PJSC “Fitopharm”, Ukraine 2 0.0290
5 PJSC Pharm. Factory “Viola”, Ukraine 3 0.0435
6 Eurasia LLC, Ukraine 1 0.0145
7 LLC “DKP Pharm. Factory”, Ukraine 3 0.0435
8 LLC “Ternopharm”, Ukraine 1 46.38 0.0145
9 East-Plus LLC, Ukraine 1 0.0145
10 | Ukrainian-Spanish joint venture “Sperco Ukraine” 1 0.0145
11 | PJSC “Farma”, Ukraine 1 0.0145
12 | PJSC “Kyivmedpreparat”, Ukraine 2 0.0290
13 | PJSC “Pharm. Firm “Darnitsa”, Ukraine 1 0.0145
14 | JSC Borschagovsky Chemical Pharm. Plant, Ukraine 1 0.0145
15 | PJSC “Pharm. Firm “FarCoS”, Ukraine 1 0.0145
16 | Tarkhominsky Pharm. Plant Polfa JSC, Poland 1 0.0145
17 | Elfa Pharm Polska, Poland 2 4% 0.0290
18 | JSC “Nizhpharm”, RF 1 1.45 0.0145
19 | Sandoz GmbH-TechOps, Merck KGaA & Co Verk Spittal, Austria |2 2.90 0.0290
20 | mibe GmbH Arzneimittel, Germany 2 0.0290
21 | Engelhard Arzneimittel GmbH & Co. KG, Germany 2 0.0290
22 | Salutas Pharma GmbH, Germany 2 1014 0.0290
23 | STADA Arzneimittel AG, Germany 1 0.0145
24 | Glaxo Operations UK Ltd, UK 5) 0.0580
25 | 3M Health Care Ltd, UK 2 11.60 0.0290
26 | Dendron Brands Ltd, UK 1 0.0145
27 | Bosnalek d.d., Bosnia and Herzegovina 1 1.45 0.0145
28 | Pharma International Company, Jordan 3 4.35 0.0435
29 | Belupo, medicines and cosmetics, etc., Croatia 2 0.0290
30 |Jadran-Galensky Laboratory dd,Croatia 1 4.9 0.0145
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Cont. of Table 1.

u Manufacturing enterprise, country The number of dosage forms | The ratio of total, % | The market share (dij)

Medgenix Benelux NV, Belgium 2.90 0.0345
32 | Kusum Healthcare Pvt Ltd, India 1 0.0145
33 | Glenmark Pharmaceuticals Co., Ltd., India 3 7.25 0.0435
34 | “Unique Pharmaceutical Laboratories”, India 1 0.0145
35 | JSC Grindeks, Latvia 1 1 0.0145
36 | B.Braun Medical S. A., Spain 1 1.45 0.0145
36 69 100

Table 2. Distribution of medicines by active ingredients

For monodrugs

— Tetracycline group

— Silver sulfatiazole group

- Fusidic acid group — Sulfonamide group

— Sodium fusidate group — Denotivir group

— Chloralphenicol group — Glycyrrhizic acid group
— Neomycin group — Acyclovir group

— Gentamicin group — Penciclovir group

— Thyrotrecin group

— Imiquidomu group

— Mupiracin group

— Docosanol group

— Silver sulfadiazine group

— Zinc bacitracin group

— Metronidazole group

— Metronidazole group

For combined drugs

—Acyclovir group

— Gentamicin group

— Amikacin group

— Chloramphenicol group

— Ofloxacin group

Table 3. Indicators of the tension coefficient between manufacturers of topical antibacterial and chemotherapeutic agents

The name of the active ingredients

Coefficient of tension (Kvi)

The name of the active ingredients

Coefficient of tension (Kvi)

of drugs of drugs

Monodrugs

Tetracycline - Sulfonamide 0.83
Fusidic acid 0.75 Denotivir -
Sodium fusidate - Glycyrrhizic acid -
Neomicin - Acyclovir 0.89
Gentamicin -0.5 Penciclovir 0.85
Tyrothricin 0 Imiquimod 0.67
Mupirocin 0.89 Docosanol -
Sulfadiazine silver 0.67 Metronidazole 0.5
Sulfatiazole silver - Chloramphenicol 0.83
Combined drugs

Bacitracin 0.75 Gentamicin 0.5
Acyclovir - Chloramphenicol 0.5
Amikacin - Ofloxacin -
Metronidazole -
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Aldara cream 5 % 250 mg I 1306.54
Keravort cream 5 % 250 mg I 1277.41
Herpevir powder 250 mg T 778.19
Epigen sex gel, 250 ml I 271.2
Epigen sex spray 0.1 % 60 ml I 264 .47
Epigen sex spray 0.1 % 15 ml I 261.56
Inflarax ointment 100 g I 250.8
Argosulfan cream 20 mg/g 40 g I 226.13
Dermazin cream 1 % 50 g I 219.67
Sulfargin ointment 10 mg/g 50 g I 21923
Tyrosur gel 1 mg/g 25 g I 195.8
Lipster cream 800 mg Ne 20 I 179.82
Tyrosur powder 1 mg/g 20 g I 175.78
Bactroban ointment. 2 % 3 g I 146.81
Inflarax ointment 50 g ]
Argosulfan cream 20 mg/g 15 g ]
Aflubin® Penciclovir cream 1 % ]
Fusiderm ointment 20 mg/g 15 g . 137.95
Baneocin powder 10 g ]
Bactroban ointment 2 % 15 g ]
Fusicutan cream 2 % 15 g I 128.3
Fusicutan ointment 2 % 15 g I 127.47
Oflocaine-Darnitsa ointment 30 g I 115.65
Tyrosur gel 1 mg/g 5 g . 111.22
Metrogil gel 10 mg/g 30 g . 108.05
Baneocin ointment 20 g I 108
Bonderm ointment 20 mg/g 15 g 107
Rosamet cream 1 % 25 g . 105.82
Bactialis ointment2 % 15 g B 99.81
Neomycin plus 10 g . 97.75
Neomycin plus powder 10 g . 97.75
Vratizoline cream 30 mg/g 3 g B 9524
Herpevir ointment 2.5 % 15 g . 95.09
Gentaxan powder 8 g BN 944
Gentasept powder 5 g s 916
Pen-herpevir cream 10 mg/g 2 g B 90.65
Neomycin Plus Ointment 20 g (tubes) B 90.25
Neomycin Plus Ointment 20 g I 37.92
Penciclovir-Phytopharm cream 1 % s 8598
LipCream1%5g s 83.58
Inflarax ointment 25 g . 8237
Zovirax duo cream 2 g each s 7614
Herpevir ointment 2.5 % 5 g s 76.03
Acyclostad cream 5% 2 g s 755
Lipster cream 5% 5 g BN 744
Syntomycin liniment. 100 mg/g 25 g B 7408
Levosin ointment 40 g s 7399
Zovirax cream 5 % 2 geach  mmmm 72.82
Gentaxan powder 5 g s 70.34
Metrolavin ointment 40 g s 70.06
Syntomycin liniment 10 % 25 g s 68.97
Acyclovir Belupo cream 5 % 5 g Bl 682
Labium cream 1 % 5 g BN 68.07
Acic, cream 5 % B 64.75
Agerp cream5 % 2 g B 6419
Oflocaine-Darnitsa ointment 15 g BN 58.25
Gentasept powder 2 g Bl 5718
Penciclovir mm 551
Acyclovir-Vishfa ointment 2.5 % 10 g B 5388
Inflarax ointment 15 g Bl 5319
Fastin ointment 25 g 5219
Syntomycin liniment 50 mg/g 25 g B 50.85
Gentaxan powder 2 g Bl 473
Syntomycin liniment 5 % 25 g B 4684
Streptocide powder 15 g m 415
Streptocide liniment 5 % 30 g B 2691
Streptocide ointment 10 % 25 g (tubes) H 2187
Streptocide ointment 5 % 25 g B 1975
Levomycetin solution 0.25 % 25 ml 5 13.79
Levomycetin solution 1 % 25 ml 1 13.06
Streptocide ointment 10 % 25 g 1 1232

0 200 400 600 800 1000 1200 1400

Fig 2. Average retail price local antibiotics and chemotherapeutic drugs to the pharmaceutical market of Ukraine, UAH.
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Table 4. Monopolization coefficient of topical antibacterial and chemotherapeutic agents

_ Name of the manufacturer’s company Patenting _

PJSC “Pharm. Firm «FarCoS”, Ukraine 0.0145
2 PJSC “Kyivmedpreparat”, Ukraine 2 0.0290
3 PJSC “Pharm. Firm «Darnitsa”, Ukraine 1 0.0145
4 Elfa Pharm Polska, Poland 1 0.0145
5 STADA Arzneimittel AG, Germany 1 0.0145
6 Salutas Pharma GmbH, Germany 1 0.0145
7 Glaxo Operations UK Ltd, UK 1 0.0145
8 Pharma International Company, Jordan 8 0.0435
9 Jadran-Galensky Laboratory dd, Croatia 1 0.0145
10 Medgenix Benelux NV, Belgium 2 0.0290
1" “Unique Pharmaceutical Laboratories”, India 1 0.0145
12 JSC Grindeks, Latvia 1 0.0152
13 mibe GmbH Arzneimittel, Germany 2 0.0290
14 Bosnalek d.d., Bosnia and Herzegovina 1 0.0145

Table 5. Results of analysis of indicators of socio-economic availability of antibacterial and chemotherapeutic agents for topical use of a retail pharmacy

chain

Name of the medicinal product m Name of the medicinal product m

Zovirax cream 5 % 2 g each 0.46 0.52 | Vratizoline cream 30 mg/g 3 g 0.44 0.68
Zovirax duo cream 2 g each 0.17 [0.54 |Epigen sex spray 0.1 % 60 ml 0.25 1.88
Acic, cream 5 % 0.38 [0.46 |Epigen sexspray 0.1 % 15 ml 0.1 1.86
Aflubin ® Penciclovir cream 1 % 029 |0.99 |Epigen sex gel, 250 ml 0.86 1.93
Penciclovir-Phytopharm cream 1 % 0.56 0.61 Oflocaine-Darnitsa ointment 15 g 0.48 0.41
Penciclovir-Health cream 10 mg/5g 0.21 0.39 | Oflocaine-Darnitsa ointment 30 g 040 |0.82
Pen-herpevir cream 10 mg/g 2 g 1.16 | 0.65 |Metrogil gel 10 mg/g 30 g 047 |0.77
Labium cream 1% 5 g 047 [0.48 |Rosametcream 1% 25g 024 |0.75
LipCream1%5¢g 0.64 |0.60 |Inflarax ointment 25 g 036 |0.59
Aldara cream 5 % 250 mg 0.33 [9.32 |Inflarax ointment 50 g 0.39 1.03
Keravort cream 5 % 250 mg 0.17  |9.09 |Inflarax ointment 100 g 0.26 1.79
Acyclovir-Vishfa ointment 2.5 % 10 g 0.74 |0.38 |Inflarax ointment 15 g 0.38 |0.38
Acyclovir Belupo cream 5% 5 g 0.88 [0.49 |Metrolavin ointment 40 g 0.19 |0.50
Herpevir ointment 2.5 % 5 g 0.46 0.54 Gentasept powder 5 g 0.51 0.65
Herpevir ointment 2.5 % 15 g 0.38 0.68 Gentasept powder 2 g 0.54 0.41
Herpevir powder 250 mg 0.08 5.54 Gentaxan powder 5 g 0.35 0.50
Agerpcream 5% 2 g 0.65 |0.46 |Gentaxan powder2g 024 |0.34
Lipster cream5 % 5 g 0.98 0.53 Gentaxan powder 8 g 0.29 0.67
Lipster cream 800 mg NO 20 0.39 1.28 Fastin ointment 25 g 0.96 0.37
Acyclostad cream 5 % 2 g 0.57 [0.54 |Levosin ointment 40 g 044 |0.53
Neomycin Plus Ointment 20 g 0.17 |0.63 |Fusicutan ointment2 % 159 022 |0.91
Neomycin plus powder 10 g 010 |0.69 |Fusicutancream2%15¢g 0.16 | 0.91
Baneocin powder 10 g 0.44 0.98 Fusiderm ointment 20 mg/g 15 g 0.33 0.98
Baneocin ointment 20 g 0 0.77 Syntomycin liniment. 100 mg/g 25 g 0.48 0.53
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Cont. of Table 5.

Name of the medicinal product m Name of the medicinal product m

Bactialis ointment 2 % 15 g 0.66 0.71 Syntomycin liniment 5 % 25 g 0.87 0.33
Bactroban ointment. 2% 3 g 0.31 1.05 | Syntomycin liniment 50 mg/g 25 g 0.89 [0.36
Bactroban ointment 2 % 15 g 0.13 0.96 Syntomycin liniment 10 % 25 g 0.1 0.49
Sulfargin ointment 10 mg/g 50 g 0.47 1.56 | Levomycetin solution 0.25 % 25 ml 0.58 [0.10
Dermazin cream 1 % 50 g 1.41 1.56 Levomycetin solution 1 % 25 ml 1.23 0,09
Argosulfan cream 20 mg/g 40 g 0.29 1.61 Neomycin Plus Ointment 20 g 0.11 0.64
Argosulfan cream 20 mg/g 15 g 0.31 1.09 | Neomycin plus 10 g 0.10 [0.69
Streptocide ointment 10 % 25 g 1.06 0.16 Tyrosur gel 1 mg/g 5 g 0.46 0.79
Streptocide ointment 10 % 25 g 0.32  |0.09 |Tyrosurgel 1 mg/g25g 0.16 1.39
Streptocide ointment 5 % 25 g 124 |0.14 | Tyrosur powder 1 mg/g 20 g 1.06 1.25
Streptocide ointment 5 % 25 g 0.62 0.1 Bonderm ointment 20 mg/g 15 g 0.16 0.76
Streptocide liniment 5 % 30 g 0.74 |0.19 | Baktopik ointment2 % 159 0.27 |0.93
Streptocide powder 15 g 0.60 0.29

The leader among foreign manufacturers is the United
Kingdom, whose 3 pharmaceutical companies provide 11.6 %
of antibacterial and chemotherapeutic agents for the treatment
of dermatological diseases to the Ukrainian market.

The share of the national pharmaceutical market segment
occupied by each of the manufacturers of medicines for
the treatment of dermatological diseases was calculated
using the formula:

dij = nij / =nij, (1)

where nij — is the number of drugs of the j-th company
in the i-segment; Xnij — total number of segment of i-drugs
registered in Ukraine.

The calculation data are shown in Table 2.

The results showed that the largest share in the study
segment belongs to the pharmaceutical company Glaxo Ope-
rations UK, Limited, Great Britain (dij = 0.0758).

At the next stage, the competitiveness of firms providing
medicines of the study group to the national pharmaceutical
market was analyzed [7].

To determine the level of competition between manufac-
turers of analogue drugs, the intensity coefficient Kvi was
calculated using the formula:

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

where n — is the number of all competitive analogues pro-
duced by different manufacturers.

At the same time, the studied drugs were grouped by active
substances into 18 groups for monodrugs and 7 groups for
combined drugs according to the ATC classification:

After analyzing the data obtained, we can conclude that
the greatest competition is observed among companies that
produce analogues of Acyclovir and Mupirocin (Kvi = 0.89),
(Table 3). Among the pharmaceutical companies-enterprises
that produce these drugs, there are domestic ones: LLC

DKP pharmaceutical factory, Ukraine; Ukrainian—Spanish
joint venture “Sperco Ukraine”, Ukraine; PJSC “Farmak”,
Ukraine; PJSC “Kyivmedpreparat”, Ukraine.

A number of drugs from the groups of Tetracycline, Sodium
Fusidate, Neomycin, Gentamicin, Silver Sulfatiazole, Deno-
tivir, Glycerizic Acid, Doconazole among monopreparations
and Acyclovir, Amikacin, Metronidazole, Ofloxacin have no
analogues in the pharmaceutical market of Ukraine, so in this
case there is no competition (Kvi = 0).

Among the studied drugs, there are original proprietary
drugs. Their specific weight in a particular pharmacotherapeutic
group shows how attractive this group is for research in terms of
updating with new drugs. These are the so-called “Brandname”.

The specific weight of branded drugs by group allows us to
determine the level of monopolization of the corresponding
market segments. For a comparative assessment of these
indicators, the conditional coefficient of monopolization of
market segments-Kp — is used.

Kp=Bn/¥Nj, (€)

where Bn —number of branded drugs; > Nj — the total num-
ber of registered drugs in the jth pharmacotherapeutic group.

‘We calculated the monopolization coefficient (7able 4). This
table shows that among pharmaceutical companies supplying
antibacterial and chemotherapeutic agents for the treatment of
dermatological diseases, Pharma International Company, Jor-
dan has the highest monopolization coefficient (Ku = 0.0455).

To study the indicators of socio-economic accessibility,
the liquidity ratio and the solvency adequacy ratio were
determined.

The liquidity ratio was calculated using the formula:

Klig = (Pmax — Pmin) / Pmin, “)

where K/ig — price liquidity ratio; Pmax — maximum price
for medicines; Pmin — minimum price for the drug.
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Site data was used for analysis Tabletki.ua as of November
2021 [9].

One of the relative indicators of socio-economic availability
of medicines is the coefficient of adequacy of solvency, which
is determined by the formula:

Ca.s.=P/ Waw. x 100 %, %)

where Ca.s. — solvency adequacy ratio; P — average price
of the drug for a certain period of time (November 2021);
Wa.w. — average salary for a certain period (according to
the state statistics service of Ukraine). In November 2021,
the average salary was UAH 14.282 [10].

The results obtained indicate a fairly high level of local
antibacterial and chemotherapeutic agents on the market,
and these drugs are all the more accessible to consumers
(Fig. 1, Table 5).

Conclusions

1. A marketing study of the domestic market of antibiotics
and chemotherapeutic drugs for use in dermatology has been
conducted.

2. The assortment and corporate structures of this market
segment are determined.

3. The level of competitiveness of the above-mentioned
pharmaceutical companies is analyzed, and the most suc-
cessful ones are identified.

4. The liquidity and solvency ratio was calculated, which
allowed us to draw conclusions about the availability of these
medicines for the population of Ukraine.

5. In the future, in the healthcare system of Ukraine, an im-
portant direction should be introduced to improve the system
of providing medical care to patients with dermatological
diseases.
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MapkeTMHroBumn aHanis papmaueBTUYHOIO PUHKY
aHTUAiIabeTUYHUX NiKapCbKUX 3aco6iB B YKpaiHi

A. O. CaBny@*ACDF B B, Mapntok(28CE

TepHONiINbCbKUI HaLlioHaNbHNI MeAVNYHUI yHiBepeuTeT iMeHi |. A. fopbayescbkoro MO3 Ykpaitu

A — KOHUenNUis Ta An3aitH gocnipxkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — ocTaTouHe 3aTBepaXEHHS CTaTTi

LlykpoBwit fiabet — BaxnuBa npobrnema cepy 0XOPOHU 340POB’S HALOHANBHOMO 3HAYEHHS, afXe CTaTUCTWYHI JaHi CBigyaTb npo
LLIOpiYHe CTPiMKe 3pOCTaHHS! KiNbKOCTi XBOPUX, @ Lie Np13BoauTb A0 30inbLUeHHs! (hiHAHCOBOTO HAaBaAHTaXEHHS! HA EKOHOMIKY AepXKaBU.
Omxe, cucTeMaTUYHNI MapKETUHIOBUIA MOHITOPVHT dhapMaLeBTUYHOTO PUHKY NMiKapCbKux 3acobiB, LLO BUKOPUCTOBYKOTLCS ANS NMiKyBaHHS
LlyKpoBOro AiabeTy, — AOLINbHUI | He BTpaYae akTyanbHOCTI.

MeTta po60oTu — 30iNCHUTU MapPKETUHIOBMIA aHani3 hapMaLeBTUYHOTO PUHKY aHTMAiabeTUYHUX Nikapcbkux 3acobiB B YkpaiHi cTaHOM Ha
| kBapTan 2022 poky.

Matepianu Ta MeToau. BUB4ANIM HOMEHKNATYPHUIA aCOPTUMEHT Nikapcbkux 3acobiB 3rigHo 3 [lepaBHUM peecTpoM fikapchbkux 3acobis
YkpaiHu Ta AHaTOMO-TepaneBTUYHO-XiMIYHO Knacudikauieto. O6’ekTn JocnimpkeHb: iHhopMaLlis Npo 3apeecTpoBaHi Y KpaiHi CUHTETUYHI
rinornikeMiyHi Npenapartu, a Takox Nikapcbki 3ac06M Ha OCHOBI POCIIMHHOI CUPOBUHMU, WO HanexaTtb 4o kateropii A10 «AHTuaiabeTnyHi
npenapatv». 3actocyBany METOAN MapKETVHIOBOTO aHaniay, aHaniTMYHWiA, MOPIBHANBHUIA Ta y3aranbHeHHs iHdopMmaLii.

Pesynkratu. CTpykTypa hapmaLeBTUYHOMO pUHKY nikapcbkux 3acobis i3 kateropii A10 «AHTuaiabeTnyHi npenapatu» cdopmoBaHa 3
MOHonpenaparis, ixHa YacTka — 84,2 %, kombiHoBaHWx npenapartis — 12,9 % Ta 2,9 % — nikapcbka pocnuHHa cuposuHa Ta 36opu. Cepeq
MOHOMpenapariB HANYNCAEHHILLMM TOPrOBUM HaMEHYBaHHSIM € rpyna noXigHWX CyrnbMOoHince4oBrHy Ta BiryaHiais, BiGCOTKOBI YaCTKM AKMX
ctaHoBnATh No 33,9 %. PapmaLeBTUYHWIA PUHOK aHTMAIa0eTUYHUX Nikapcbkux 3acobiB B YKpaiHi — iMNOPTO3anexHWi, OCKINbK1 YacTka
npenaparis iHO3eMHOro BUPOGHWLTBA 3 24 kpaiH-imnopTepiB ctaHoBUTb 59,3 %. BiT4nsHAHNMM BUpoOHMKaMK nikapcbkux 3acobis, LU0
BUKOPMCTOBYIOTLCA A1 NiKyBaHHS LyKpoBoro Aiabety 2 tuny, € 10 hapmaLleBTUYHMX NigNPUEMCTB, Cepes, HUX 3a 06Csrom BUpobHMLTBa
nignpye AT «Papmak» — 31,9 %. MpenapaTti Ha OCHOBI NiKapCbKOi POCIIMHHOT CPOBUHM BUroToBnsoTb MpAT «JlikTpasuy i MpAT dap-
MaueBTUYHa dhabpuka «Bionay y popmi 360piB i NikapCbKoi CUPOBUHM.

BucHogku. MNpoaHaniayBany HOMEHKNATYPHUIA aCOPTUMEHT nikapcbkux 3acobiB, o 3rigHo 3 ATC knacudikauii Hanexatb [0 Kateropii
A10 «AHTuaiabeTnyHi NpenapaTtu», Ta onucanu CTPYKTypy CermeHTa. BvBYMNM acOpPTUMEHT POCMMHHMX aHTuAaiabeTnyHux 3acobis,
BU3HAYMUNM TXHIO YacTKy Y CTPYKTYpi hapmaLeBTUHHOMO PUHKY KpaiHu. BcTaHoBUAM npeBantoBaHHS NikapCbkux npenaparis iHO3eMHOro
BUPOGHWLITBA HA BITYN3HSHUMY.

Kntouogi crnosa: uykpoBuin giaber, nikapcbki 3acobm, hapMaLeBTUYHUIA PUHOK, MAPKETUHIOBWIA aHani3, aCOPTUMEHT.
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Marketing analysis of the pharmaceutical market of antidiabetic drugs in Ukraine
A.O. Savych, B. V. Pavliuk

Diabetes mellitus is an important public health issue. Statistics show a rapid growth in the number of patients each year, which increases
the financial burden on the state’s economy. Therefore, systematic marketing monitoring of the pharmaceutical market of drugs for diabetes
is appropriate and permanently relevant.

The aim of the research was to study the pharmaceutical market of antidiabetic drugs in Ukraine as of the first quarter of 2022.

Materials and methods. The nomenclature range of drugs was analyzed in accordance with the State Register and the Anatomical-
Therapeutic-Chemical Classification. The objects of research were information on synthetic hypoglycemic drugs registered in Ukraine, as
well as herbal medicines belonging to the category A10 “Antidiabetic drugs”. Analytical and comparative methods, as well as marketing
analysis and generalization of information were applied.

Results. The structure of the pharmaceutical market of medicines from category A10 “Antidiabetic drugs” is formed by mono-drugs, their
share is 84.2 %, while combined drugs make 12.9 %, and only 2.9 % belongs to medicinal plant raw materials and their mixtures. Among
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mono-drugs, the most numerous by the number of trade names is the group of sulfonylureas and biguanides, the percentage of which
is 33.9 %. The pharmaceutical market of antidiabetic drugs in Ukraine is import-dependent, as the share of foreign medicines from 24
importing countries is 59.3 %. Domestic manufacturers of drugs for type 2 diabetes are 10 pharmaceutical companies, among which
production output is dominated by JSC “Farmak” — 31.9 %. Preparations based on medicinal plant raw materials are manufactured by
PJSC “Liktravy” and PJSC Pharmaceutical Factory “Viola” in the form of mixtures and medicinal raw materials.

Conclusions. The nomenclature ranges of drugs, which according to the ATC classification belong to the category A10 “Antidiabetic drugs”,
are analyzed and the structure of the segment is described. The range of herbal antidiabetic drugs has been studied and their share in
the structure of the pharmaceutical market of Ukraine has been determined. The prevalence of foreign-made drugs over domestic ones
has been established.

Key words: diabetes mellitus, medicines, pharmaceutical market, marketing analysis, assortment.
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MapkeTMHroBbIi aHanu3 hapMaLieBTUYECKOro PbiHKa aHTUAWABETUYECKUX NNEKAPCTBEHHbIX CPpeAcTB B YKpauHe
A. O. CaBuy, b. B. MaBntok

CaxapHbiin gnabeT aBnseTcs 3HaynTensHON Npobnemoii B cdepe 30paBOOXPaHEHUS HALMOHAMbHOMO 3HaYeHUs, Beb CTaTUCTUYECKNe
[aHHbIE CBUAETENbCTBYIOT O EXErofHOM CTPEMUTENBHOM POCTe KONnYecTBa BOMbHbIX, YTO MPUBOAUT K yBEMUYEHMIO (DUHAHCOBOW Harpy3-
KV Ha 3KOHOMWKY rocyaapcTsa. M03ToMy cMcTeMaTUYeCKuii MapKeTUHIOBBIA MOHUTOPUHT hapMaLeBTUHECKOTO PbiHKa NIEKapCTBEHHbIX
CpeacTB, UCMONb3yeMblX NS NeYeHns caxapHoro anabeTta, uenecoobpaseH 1 He TepsieT CBOEN akTyarnbHOCTHU.

Llenb paboTbl — NpoOBEAEHNE MapKETUHIOBOrO aHanm3a apMaLeBTUYECKOro phlHKa aHTUAMAbEeTNYECKNX NEKAPCTBEHHLIX CPEACTB B
YkpawnHe no coctosHuio Ha | kBaptan 2022 roaa.

Matepuansl u metofkl. M3ydyeHne HOMEHKNaTypHOro acCopTYMEHTa NIeKapCTBEHHbIX CPEACTB NPOBOAMIIOCH COrnacHo MocyaapcTBeH-
HOMY peecTpy NnekapCTBEHHbIX CPEeACTB YKpauHbl 1 AHaTOMO-TepaneBTUYECKU-XMMUYECKON Knaccudmkaumn. O6beKTbl NCCneaoBaHNs:
VHOpMaLWsi O 3apErMCTPUPOBaHHbIX B YKpauHe CUHTETUYECKMX TMMOTNIMKEMUYECKMX NpenapaTtax, a Takke NeKapCTBEHHbIX CPEACTBaX
Ha OCHOBE PaCTUTENbHOTO Cbipbsi, KOTOPbIE OTHOCATCS K KaTeropun A10 «AHTuanabeTnyeckue npenapartbly. [puMeHeHb MeToasl Map-
KETUHIOBOrO aHann3a, aHanuTUYeckui, CpaBHUTENbHBIN 1 0606LLEHNS MHGOpMaL.

Pesyniratel. CTpyKTypa hapMaLeBTU4ECKOro pblHKa NieKkapCTBEeHHbIX cpeacTB m3 kateropum A10 «AHTuagnabetnyeckve npenapartbi»
chopMmnpoBaHa 3a CYET MOHOMpenapaTos, ux gons cocrasnset 84,2 %, Toraa Kak KOMOMHMPOBaHHbLIX NpenapatoB — 12,9 % v Tonbko
2,9 % — nekapcTBEHHOE pacTuTenbHOE Cbipbe, cbopbl. Cpean MoHonpenapaToB Haubonee MHOMOYMCIIEHHON MO KOMNYECTBY TOPTOBbIX
HaVMEHOBaHWI ABNSAETCA rpynna NPOU3BOAHbIX CYNb@OHNIMOYEBUHBI M BUryaHWA0B, NPOLIEHTHbIE 40NN KOTOPbIX COCTaBnAoT Mo 33,9 %.
dapmaLeBTUYECKNIA PbIHOK aHTUANABETNHECKNX NEKapCTBEHHBIX CPEACTB B YKpanHe — MMNOPTO3aBHCUMbIN, MOCKOMbKY A0NS NpenapaTos
MHOCTPaHHOTO NPon3BoACTBa cocTaBnseT 59,3 % u3 24 ctpaH-nmMnoptepos. OTe4eCTBEHHbBIMU MPON3BOAUTENSAMM NEKAPCTBEHHBIX CPEACTB,
“cnonb3yembix A1 Ne4eHns caxapHoro anabeta 2 Tuna, aenswotcs 10 hapmaueBTU4eCcKUX NPeanpusaTUiA, Cpean KOoTopbiX N0 06bEMY
npoussoacTtea gomuHupyet AO «dapmak» — 31,9 %. Mpenapatbl Ha OCHOBE NEKapCTBEHHOTO PACTUTENLHOTO Chipbs n3rotaenusatoT YAO
«JnktpaBbl» M YAO dapmaueBTuyeckas habpuka «Brona» B hopme cO0pOB 1 NIeKapCTBEHHOTO ChIpbS.

BriBogbl. MpoBedéH aHanma HOMEHKNaTYpHOTO acCOpPTUMEHTa JIeKapCTBEHHbIX CPeacTB, koTopble cornmacHo ATC knaccudukaumm
oTHocaTcs k kateropun A10 «AHTAnabeTuyeckve npenapatbl», OnMcaHa CTPYKTypa cerMmeHTa. M3yunnu accopTUMEHT pacTUTENbHbIX
aHTManabeTnyecknx CpeacTs, ONpeaenunu Nx Aot B CTPYKType dhapMaLeBTUYEeCKOro pbiHKa YKpauHbl. YCTaHOBIEHO NpeBannpoBaHie
neKapCTBEHHbIX CPEACTB MHOCTPAHHOTO MPOM3BOACTBA HAA OTEYECTBEHHbLIMU.

KntoueBble cnoga: CaXﬁprlﬁ /:u/|a6eT, JleKapCTBeHHble CpeaCcTBa, (bapmaueemqecmﬁ PBIHOK, MapKeTI/IHFOBbIVI aHanuns, acCCopTUMEHT.
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ykporwuii giadet (11 /1) Br3HAHO HEIH(EKIIHHOKO CITiIeMi€r0
XXI cTomiTTs, IKUiA TIOCiTa€ TPETE MiCIIe y CBITi 3a MOMINPEH-
HSIM TICJIs1 OHKOJIOTIYHUX 1 CepIIeBO-CY/TMHHNX 3aXBOPIOBAHb
[1]. Kinbkicts xBopux 1 momupeHicth 11J] y cBiTi cTpiMKO
3pOcCTae MOpoKy. 3rifHo 3 TaHuMu MikHapoaHoi denepartii
niadery (IDF, 2021), nporuo3ytors, 10 KiJIbKICTh TaKuUX
namieHTiB cranoputuMe 700 MibioHIB 10 2045 poKy, 3 HIX
Maibke 90 % — xBopi Ha LIJ] 2 Tumy [2].

3a nanmmvu Llentpy memnanoi craructuku MO3 Vipainu
Ta YKpaiHChKOi (erepaliii xiadety, ohilliiHO 3apeecTpoBaHO
2 muH 325 tHe. oci6 i3 I/l (ctanom Ha 2021 pik, 6e3 ypa-
xyBaHHs craructuku AP Kpum Ta oxymoBaHux Teputopiit
Howrernpkoi Ta JIyrancekoi obmacreit), 3 Hux moxan 200 THc.
— iHCcynmiHo3anexHi [3,4]. 3rigHo 3 iHdopmanico Ykpain-
CBKOTO HayKOBO-TIPAKTUYHOTO IIEHTPY CHAOKPHUHHOI Xipyprii
MO?3 Vkpainu, cepen mamientiB — 9500 miteit. Hacnipasmi

KUIBKICTh TAaKWX XBOPUX B YKpaiHi y 2—3 pasu Ouiblua, HK
TipenicTaBIeHa OQiniifHOIO CTaTHCTHKOIO, Y 3B SI3KY 3 BEJTHKOIO
KIJIBKICTIO HEIIarHOCTOBAaHMUX BHUIIAAKIB. DaxiBIi JT0BEINA
(Ha MOMEHT BCTaHOBJIEHH! iarHo3y L] 2 Tumy), 1o momm-
PEHICTh YCKJIaJHEHB, SIKI TPU3BOJATH 0 3HIDKEHHS SKOCTI
JKUTTSI, PAHHBOT 1HBAJTI/IM3A11ii Ta epe4acHol CMepTi y KpaiHi,
€ IIOBOIIi BUCOKOO: B 50 % TaIli€HTIB y)Ke BHSBIIN 3aXBO-
proBaHHsI niepuepruuHMX 1 KOpOHapHUX aprepid, y 20 % —
peruHomnariro. OCHOBHA NMpHYMHA cMepTi B 52 % mamieHTiB
i3 LI/l B Ykpaini — cepueBo-cyuHHI 3axBoproBaHHs. Kpim
poro, [1/] € mpoBiqHOIO IPUYHNHOIO BTPATH 30Dy, PO3BUTKY
TEPMIHAJIBHHX CTaJIiil HUPKOBOT HEIOCTATHOCTI, HETPaBMaTH4-
HUX aMITyTallii. 3a JaHUMH eJIEKTPOHHOTO PeECTpPy MAIli€HTIB
13 LI, y 2018 poui 3achikcyBanm Taxi yckinagHeHHs: 3248 am-
MyTaIii KiHIIBOK, 859 iHCcynsTiB, 440 rocTpux iH(ApKTIB
miokapnaa [4]. [Tommpenicts 11J] i HeraTuBHI CTaTUCTUYHI
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OpueiHarbHi QoCiOXeHHs

IHWi 3acobu A10XX; 2,8 %

IHriGiTopM
anbo3opeaykTaTi
A10XA; 1,1 %

IHWi rinornikemiyHi
npenapatu, 3a BUHSTKOM
iHcyniHiB A10BX; 4,4 %

MoxigHi
CynbhOHINCEYOBUHM
A10BB; 33,9 %

AHarnoru

rmioKo3onoAiGHoro IHriGiTopK

nentuay-1 (GLP) AvnenTuannnenTuaasnd
A10BJ; 1,1 % (DPP4) A10BH; 6,2 %

JIaHi 3 PO3BUTKY BaKKHX [[Ia0eTHYHUX aHT10MaTiid poOIIsITh Lie
3aXBOPIOBAHHSI HALlIOHAJILHOIO IPOOJIEMOIO Y cpepi OXOPOHHU
3710poB’s, ke JikyBaHHS L[J] i #oro yckmagHeHb — Bakke
(hiHaHCOBE HaBAaHTAKCHHSI HA EKOHOMIKY JIep’KaBH, OCKLIBKH
BUTpATH 3 JEP>KaBHOTO OIOHKETy CTAHOBIATH Maibke 104
wipa rpH (2,5 % BBII) mopiuHo [3]. OTxe, MapKeTHHIOBHI
aHai3 (hapMareBTHIHOTO PHHKY JIIKApCHKUX 3ac00iB (JI13), o
BUKOPUCTOBYIOTHCS J1st JliKyBaHHs L|/] 2 Ty, — akTyaibHui
i moTpedye perysipHOTO OHOBIICHHS JaHUX.

MeTa po6otu

BukoHati MapKkeTHHTOBHI aHaIi3 papMarieBTHIHOTO PUHKY
antuaiadernunmx JI3 B Ykpaini cranom Ha I kBapran 2022

poKy.

Marepianu i MeTogu gocnimkeHHA

BuBueHHs1 HOMEHKIIaTypHOTO acoptuMeHty JI3 3xificHmmm
3rigHo 3 JepxkaBHuM peectpom JI3 Vkpainu [5] i Anaro-
MO-TepareBTHIHO-XIMITHO0 Kiacudikariero (Anatomical
Therapeutic Chemical, ATC). O6’exTu JOCTIKCHB: HPOP-
MaITis TIPO 3apeecTPOBaHi B YKpaiHi CHHTETHYHI TiIOTIIiKe-
MIiuHI mpenapary, a Takox JI3, 1110 BUTOTOBIICHI Ha OCHOBI
nikapcbkoi pocnuaHOI cupoBuHU (JIPC), AKi Hamexars 10
kareropii A10 «AHTHIIa0eTHYHI TpenapaTny, sIK-0T Tpymna
A10B «I'imormikeMi3ytodi penapaTs, 32 BUHATKOM 1HCYJTi-
HiB» Ta A10X «IHII npenapar, 110 3aCTOCOBYIOThCS ISt
JIKyBaHHS ITyKPOBOTO AiabeTy». Sk indopMariitai Marepiamm
BUKOpHCTAIN JpKepena: JlepaBHUN peecTp JIiKapChbKUX
3aco0iB YKpaiHM, HOPMaTHBHO-INPEKTHBHI JOKYMEHTH
MiHicTepcTBa OXOPOHH 370pOB’st YKpainu [6] 1 TOBIAHUK
JI3 «Kommenaiym on-line» [7]. 3acTocyBamu MeToqu Map-
KETHHIOBOIO aHalli3y, aHAJITHYHUIL, OPIBHAIbHUI Ta y3a-
rajbpHeHHs iH(opMarii.

Puc. 1. CTpykTypa cerMeHTa

TiasonianHaioHn
A10BG; 1,6 %

13, wo 3acrtocoByloTb ANA
nikyBaHHs LI 2 Tuny.

BiryaHian A10BA;
33,9 %

IHriGiTopK HaTpint-
ITIOKO3HOTO
KoTpaHcnopTepa 2 Tuny
(SGLT2) A10BK; 1,1 %

IHriGiTOpY anbda-
TTIH0K031AAa3M
A10BF; 1,1 %

Komb6iHoBaHi npenapatn
A10BD; 12,8 %

PesynbraTtu

3rigHo 3 mammmu [lepkaBHOTO peectpy JI3 Yikpainu Ta
HOPMAaTHBHO-UPEKTUBHUME AoKyMeHTamn MO3 Ykpainn,
cranoM Ha I kBapras 2022 poky 3apeecTpoBaHo 177 ToproBux
HallMEeHYBaHb (3 ypaxyBaHHSIM IIpeTapariB, M0 BUPOOIS-
FOTBCS B PI3HUX JIO3YBAHHSX), KOTPI HAJIEKATH 10 KaTeropii
A10 «AnTHniabetnyHi mpemaparn» 0 miarpynu A10B
«[imormikeMi3yrodi ipenapary, 3a BUHATKOM iHCYIIHIB» Ta
A 10X «IHmTi mpemapatu, 1o 3aCTOCOBYFOThCS IS TiKyBaHHS
IyKPOBOTO NiabeTy», mpu3HaveHi s mikyBaHHs L[J] 2 Tomy.

Bimnosigro mo ATC knmacuikamii 6impmicts JI3 € Mo-
Hompenaparamu — 84,2 %, BoHOUAC YacTKa KOMOIHOBAHHX
cTaHoBUTH 12,9 %; 2,9 % BChOro acOpTUMEHTY TOCIIalOTh
JIPC i 360pu. Cepen MOHOTIpenapariB BEJTHKOIO 32 KiTbKi-
CTIO TOPTOBHX HaHMEHYBaHb € IpyIa Mperaparis MOXiTHUX
cymbdonincedoBran (A10BB), o BKITIOYAIOTH Mpenapari
npyroi (TiOeHKIaMil, TIIKBIIOH, TITIKJIA311) Ta TPEThOi
(Tmimertipu) TeHeparii Ta rpyma OiryaHigiB (MeThopMiH)
(A10BA). BincoTkoBi yacTku mi€i Tpymu JI3 cTaHOBIATE 110
33,9 % Bix ycix 3apeectpoBanux JI3, mo npusHaveHi A
nixyBaHas L[] 2 Tumy. Ha Tpetsomy Mictii — rpyma iHrioiTopiB
murentaamientuaasu-4 (DPP-4) — 6,2 %, mo cximamy skoi
HaJle)KaTh MKHApOIHI HenatenToBaHi Ha3eu (MHH) JI3: cu-
TaIIOTHH, BUILAANIINTHH, CAKCAMTIITHH, TeMITIINTHH. [HIIm
rpymm JI3 BiamosinHO 1o ATC-knacudikarii € MOHOTIpeapa-
TaMH, [0 BKITIOYArOTh TUTEKK 2—3 3acobu 3a MHH (puc. 1).

YV Benukiit KiTBKOCTI BUTTAJIKIB, 30KpeMa y XBOPHX i3 TIpo-
rpecytounm L[/ 2 Ty, MOHOTeparis He 3a0e3nedye Heoo-
XiJHUH piBEHb KOHTPOIIIO, TOMY JIOPEYHO BUKOPHCTOBYBATH
KOMOiHOBaHI Timormikemi3ytodi JI3, ski HUHI CTAaHOBIATH
12,8 % ¢apmaneBTHaHOTO pHHKY YKpainu (puc. 1).

Cepen rpymu A10BD «KombiHartiis mepopaibHHUX Tilo-
DTIKeMI3YIOUHX TIpenapaTiBy HaHJaCTIIIAM € TO€THAHHS
OiryaniniB (MeTQOpMiH), sIKi BUKOPHUCTOBYETH SIK TIpeTiapa-
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Ta6nuus 1. AcoptumeHT 13 rpynu A10BD “KombiHaList nepoparbHyx rinornikemisytounx npenaparis’, Wo npeacTaBneHi Ha hapMaLleBTUYHOMY PUHKY

Ykpainu

Mepenik A®l y cknapi kombiHoBaHux J13 TNikapcbka opma

OnBI3nO-M 500 mr meTcbopmiHy rigpoxrnopugy | 5,0 Mr rminiangy Mikpo Nabc Nimiten, IHais Tabnetku Ne 60
OIAHOPM-M 500 Mr meTchopMmiHy rigpoxnopuay 80 mr rniknasugy Mikpo ITabc Mimiten, IHais Tabnetkn Ne 60
A 2,5 mr ribenknamigy . Tabnetkn Ne 30,
[MOKOBAHC 500 mMr meTchopMiHy rigpoxnopuay 5.0 Mr miGeHKTaMigy Mepk CaHTe, PpaHuist Ne 60
MIBOMET 400 mr meTcpopmiHy rigpoxnopuay | 2,5 mr rnibexknamigy Bepnin-Xemi Al, ®PH Tabnetkn Ne 40
MIBO®OP 500 mr meTdhopmiHy rigpoxnopuay | 5,0 mr rnibeHknamigy AT dapmak, YkpaiHa Tabnetkn Ne 60
_— 1,0 mr mimenipuay @ Tabnetkn Ne 30,
OYIMUAMAKC 500 Mr meTchopMmiHy rigpoxnopuay 2.0 wr mivenipuay 'K Kycym ®apm, Ykpaina Ne 60
AMAPUN 500 mr meTdbopmiHy rigpoxnopuay | 2,0 mr rimenipuay XeHpok IHk., Pecnybnika Kopes Tabnetkn Ne 30
500 Mr meTchopMmiHy rigpoxnopuay .
AHYMET 850 Mr meTchopMmiHy rigpoxnopugy | 50 Mr cuTarninTuHy mlig'; Llia?ﬂn [ Bjegae) BT Tabnetkn Ne 56
1000 Mr meTchopMiHy rigpoxnopuay Hap
° 850 mMr meTchopMiHy rigpoxriopuay . . .
AUMIMET 1000 Mr MeTcOpMiHy riApPOXTIOpHzY 50 mr BingarninTury AT dapmak, YkpaiHa Tabnetkn Ne 28
500 mr meTcbopMiHy rigpoxiopugy | 2,5 Mr cakcariinTuHy Actpa3eHeka ®apmacbtotukanc M1,
NELERIRE AR 1000 mr meTchopMmiHy rigpoxnopuay | 5,0 Mr cakcarminTuHy CLLA U] 2
500 Mr MeThopMmiHy rigpoxnopua; 10 mr ganarnipnosuH Actpadexexa AB, Bpicron-Matiepc
KCIFAYO MPONOHT 1y A y . Y| Ckei66 Mertodexuypur Komnari, | Tabnetkn Ne 28
1000 mr meTchopmiHy rigpoxnopuay | 5,0 Mr ganarnicpnosuHy .
CLUA/WBewijs
- 12,5 mr emnarniconoauHy | BepiHrep IHrenbxaim IHTepHeLUHN
CIHIXAPAI 1000 Mr meTchopMiHy rigpoxnopuay 5,0 Mr emnamichrioanHy | [M6X, OPH Tabnertkn Ne 60
KYTEPH 5,0 Mr cakcarninTuHy 10 Mr ganarniconosuHy Actpaereka Gapmaceiotvkanc M1, Tabnetkn Ne 28
' Actpa3eHeka Ab (CLLA/®PH) -

Tabnunus 2. ACOPTUMEHT POCTIMHHMX MiNOMIKEMIYHUX 3aco6iB, 3apeecTpoBaHNX Ha hapMaLEeBTUMHOMY PUHKY YKpaiHu

Cepe,quosBa)KeHa

APOASETWH

36ip no 75 ; 100 r y naykax

34,11 rpH (7571)

i3 BHYTPILUHIM NakeToMm;
no 1,5 ry inerp-naketi Ne 20

36ip o 50 r; 75 r y naykax
i3 BHYTPILUHIM NakeToMm,
no 1,5 ry insrp-naketi Ne 20

YopHuLi 3BKYaIiHOI NaroHis,
KBaCori 3B1YaNHOI CTYIOK
Nnnoau, eneyTepokoka Koso4oro
KOpeHeBULLA i KOPEHi, LLIMMLLNHM
Mnnogu, XBoLLa norboBOro TpaBa,
3Bipo60I0 TpaBa, POMALLKM KBITU

MpAT «/likTpaBu», YkpaiHa

30,86 rpH (cinbTp-naket)

MpAT ®apmaLesTniHa
chabpuka «Bionay, YkpaiHa

36,74 rpH (75T)

34,78 rpH (cinbTp-naker)

KBACOII CTYJIKM
nnogis

Crynkv nnogis no 50 r; 60 r
y naykax i3 BHyTpiLLHIM NakeTom

Ksaconi CTynkv nnoais

MpAT «JlikTpaswy, YkpaiHa

no 3,0 ry insrp-naketi Ne 20

NMoau; Yaro 3eMeHoro; M'aTu
nepLesoi nmcTs

n 75 28,74 rpH (7571)
YOPHMLI MaroHn no 75 1y nadkax . . . i
MAFOHM i3 BHYTPILUHIM MakeToMm; YopHuui naroHis MpAT «/likTpaBu», YkpaiHa

no 1,5 ry inerp-naketi Ne 20 29,20 rpH (chinsTp-naker)

36ip no 75 r y naukax Ig;r:m?;prifxnggcﬁi;%g;ﬂ; 45,99 rpH (75T)
CAL0I®IT i3 BHYTPILLHIM nakeToM; ' MpAT «/likTpaBu», YkpaiHa

44,28 rpH (pinbTp-nakeT)

TH niepuioi JiHii uist stikyBanss L] Tuny 2, i3 moXigHUMu
Cynb(OHIICCYOBUHU (TIIMI3U, TIIKIA3U/, TIIOCHKIAMII,
DIiMeripua) ta/ado iHriOITOPIB AWNCITUAMIICITHIA3U-4
(DPP-4) (cuTantinTuH, BUIIATINTHH, CAKCATTIIITHH), Ta/a0b0
THIINX TIMOTITIKEMIYHHX TPeTIapariB, 32 BUHATKOM 1HCYITiHIB
(mammarmidyiosun). JeranpHimmid omisig komOiHoBaHHX JI3

HaBeleHui y maodauyi 1.

Binzunaunmo, 1o Outkrmicts JI3 s nikysanus L] 2 tumy
BUPOOJISIIOTh y BUIISI TBEPAMX JIKAPCHKHUX (DOPM, SIK-OT

tabnetok — 96,1 %. JI3 st napeHTepaibHOTO 3aCTOCYBaHHS,
o Hajexarh 10 Kareropii A10BJ «AHanoru mitoko301o-
niouoro nenruay-1 (GLP)», Ta siki MaroTh BEIMKHI TTOTEH-
iax, OCKUTBKH 3IaTHI CTUMYJIOBATH CEKPEII0 IHCYIIHY,
OIHOYACHO MPUTHIYYIOYH CEKPEIIifO ITFOKATOHY Y BiAMOBIh
Ha BXHUBaHHsI i, CTaHOBISITH 1,1 % IoCiipKyBaHOTO acop-

tumenTty JI3. Jlo i€l kateropii Hajexarh mpenaparu, o

Mictare siparmytug 6 mr/min — BIKTO3A ra CAKCEH/IA y
(dopmi pozunHy 114 i1’ ek y mmpun-pyqni (Novo Nordisk,
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OpueiHarbHi QoCiOXeHHs

35%

31,9

30%

25%

N3 BiT4M3HAHOTO
BUPOGHULTBA 20% 19,4
40,7 %
113 iHozemHoro 159% 13,9
BUPOGHULTBA 125
59,3 %
0%
6,9
56
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POGHMKIB 3a KinbKiCTI0 3apeecTpoBaHmx 13 ans ¥ & S & e
nikyaHHst L 2 tuny Ha dapmavueBTUYHOMY 3 S OQ,*& ®
pUHKY YkpaiHu, %. <

Janis). AHaIOTH TIIFOKO30MOAI0HOTO MenTuay-1 — omuH i3
HAWCHJIBHIIINX CTUMYJIATOPIB CEKpewii IHCYIIiHY — IIPOIYKT
TpaHCKpHIii reHa rrokarony [8]. Hactka JIPC i pocnuHHNX
300piB CTaHOBUTH 2,8 %, IO TOTO K BOHU TUTHKHU BITYU3HIHO-
ro BupoOHuiTBa. Acoprument JIPC i pocirHHMX 300piB, 110
3apeECTPOBAHO HA BITYU3HIHOMY (hapMalleBTHYHOMY PHHKY,
HaBeJICHUH B mabnuyi 2.

O6roBopeHHs

BigmoBinHO 10 MaHUX, HABSICHUX Y mabauyi 2, penaparu
POCIIMHHOTO TTOXOXKEHHSI, 110 MPU3HAYCHHI AJIs JTIKyBaHHS
1 2 tumy, 3apeectpoBaHi Ha (hapMaLEBTUYHOMY PUHKY
VYkpainu B 0OMEKeHil KiTbKOCTI Ta MPEACTABJICHI JIUIIE
JTIBOMA BHAIaMH 300piB TUTBKU BITYU3HSIHOTO BUPOOHHIITBA.
OTxe, 11e CBIUUTD PO HEIOCTATHIO KIIbKICTh IAX MTO3UITIH
Ha BITYU3HAHOMY (PapMalleBTHYHOMY PUHKY Ta aKTYaJIbHICTh
PO3IIMPEHHSI [IbOTO CErMEHTa PHHKY.

®Dapmarnepriaanit puHOK JI3 mytst mikyBanss L[] 2 Tumy B
VkpaiHi € IMITOpTO3aJIe)KHUM, OCKUTBKHY YacTka JI3 iHo3eMm-
HOro BUpoOHMIITBA — 59,3 % BCHOTO ACOPTUMEHTY, BOJHOYAC
JI3 BITYM3HSHHUX BUPOOHHKIB CTaHOBISITH Tibku 40,7 %
acopTuMeHTy (puc. 2).

Acoptument JI3, mo gocmimpKyBai, Ha YKpaiHCEKOMY
PHHKY TIpeICTaBICHIH IpenaparaMu 24 KpaiH CBITY, 3-TIOMDK
nux migepamu € Iamis (14,3 %), ®PH (10,5 %), ®panmis
(7,6 %), Ionbia (6,6 %), Cnosewist (5,7 %). Inui kpainu
MIPEICTaBICHI 31e0UThIIOr0 2—3 MO3UIIIMU HA HAIIOMY
PHHKY.

B VYkpaini npenaparu st nikyBarss [/] 2 tumy, mo Ha-
nexarp 10 rpynu A10B ta A10X, Bunyckatots 10 apmarie-
BTHYHUX ITiATTPUEMCTB Pi3HOT POPMHE BITaCHOCTI. 3a 006csATOM
BUPOOHUIITBA MPOBIIHI MO3uUIil mocifgaTs AT «Dapmaky»
— 31,9 %, I'pyna xommaniit «Kycym @apm» — 19,4 %, AT
«KuiBchkuit BiTaMiHHAN 3aBom» — 13,9 %, Kopmoparist
«Aprepiym» (AT «Kuimennpenapar») — 12,5 %. [Ipomyxkitist
IHIIMX BITYM3HSHI (hapMalieBTHYHNX BUPOOHUKIB —11€ 22,3 %

puHKY (puc. 3). Ilpemaparu Ha ocHOBI JIPC BHTOTOBISIOTH
tinbku [IpAT «JlikrpaBu» Ta [IpAT dapmanesrnuna hadpu-
ka «Biona» y ¢popmi 300piB 1 JIKapChKOi CHPOBUHU.

Y xBitHi 2017 poky Ypsin posmodas rnporpamy «JloctyrmHi
Jikny. OTKe, MalieHTH, Kl XBopitoTh Ha LIJ] 2 Tury, MoXyTh
OTpUMATH JIiKK 0e30IIaTHO a00 3 HE3HAYHOIO JIOTUIATOIO.
11 ceprnst 2021 poky HabpaB yMHHOCTI Peectp mikapchkux
3ac00iB, IO M UTATa0Th peiMOypcartii, cranoMm Ha 05 ceprHs
2021 poky, 3aTBep/KeHHI Haka3oM MiHicTepcTBa OXOPOHU
3m0poB’ss Yipaiau Bix 10 cepmas 2021 poxy Ne 1705. do
peectpy yBiimoB neperik i3 51 JI3 must mikysanns 11J] 2
Ty, 3a Takumu MHH, sik-0T: MeTdopMiH, TIiKIa3uI, IITi-
Oenkiamiz. Maibke MoNoOBHHA Mpenaparis, o 3 | JKOBTHS
2021 poky mimrararoTs peiMOypcarii HarioHansHOTO CITyk-
0010 OXOPOHU 3/I0POB’sl, — IHO3EMHOTO BHpOOHMITBA. Lle
CBiTuMTH 1po HoctynHicTh JI3 mis martientis. JIPC 1 300pu
He BKJIFOUEHI y Iporpamy «JlocTyIHi JIiki», aje BiIIoBITHO
JI0 CePeIHBO3BAKEHOI PO3APIOHOT BAPTOCTI HA IMi MO3MILIT
TIperapariB y anTekax Ta IXHIX CTPYKTYpHHX IiIpO3Iiiax
(mabn. 2) ta BIANOBITHO IO CEPeHBOI 3apOOITHOI MIaTH
Ta MPOKUTKOBOTO MiHIMYMYy B YKpaiHH IO COIiabHHUX i
neMorpadiuHuxX rpynax craHoMm Ha | kBapran 2022 poky, €
TIPUMHATHIMH /T HACEJIEHHS, 10 JOJATKOBO MiATBEPIIKYE
aKTyaJIbHICTh PO3IIMPEHHS 1IbOTO CErMeHTa Ha (apmarie-
BTUYHOMY PUHKY YKpaiHH.

BucHoBKku

1. 3nilicHuaM aHa i3 HOMEHKJIATYPHOTO ACOPTUMEHTY
JI3, sxi 3rigao 3 ATC kmacudikarii HamexaTb 10 KaTeropii
A10 «AHTHAIa0STHYHI TpEenapaTny, Ta ONUCAIN CTPYKTYPY
cerMeHTa. 3rimHo 3 aHamizoM miarpyn A10B «[imormikemi-
3y Mpernapary, 3a BUHITKOM 1HCYIiHIB» Ta A10X «IHmmi
TperapaTy, 1o 3aCTOCOBYIOThCS UL JIIKYBAaHHS IIyKPOBOTO
niabeTy», IIepeBakatoTh MOHOTIPETIApaTH 3 TPYIH MOX1THIX
CyIb(OHITICEIOBUHHY Ta TPYTIH OITyaHIIiB Y BUITISI TBEPIUX
JKapchbKHUX (POPM IHO3EMHOTO0 BUPOOHMIITBA.
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2. BuBUnMim acOpTUMEHT POCIMHHHX aHTHIiaO0eTHIHUX
3aco0iB 1 BCTAaHOBWIIU, IO iXHS YacTKa y CTPYKTypi ap-
MAaIeBTHYHOTO PUHKY YKpaiHu cTaHOBHUTH 2,9 %. CermeHt
Bkirouae JI3 y ¢opmi JIPC 1 300piB TUTBKH BITYH3HSIHOTO
BUPOOHUIITBA.

3. [IpoananizyBanu CTPyKTypy pHUHKY JI3 s mikyBaHHS
/1 2 Tumy 111010 BUpOOHMKIB 1 BCTAHOBHIIN MPEBATIOBAHHS
JI3 iHO3eMHOTO BUPOOHHIITBA HAJ| BITIN3HIHUMH.

[lepenexTnen nopaabmux gociivkens. [lnanyerscs onru-
Mizarlist papMarieBTHIHOTO pHHKY JI3, 110 BUKOPHUCTOBYIOTH
qutst stikyBaHs 111 2 Tumy, 3a 101IOMOrol0 CTBOPEHHSI Ta
peectpaii HoBux JI3 Ha OCHOBI POCIMHHOT CHPOBUHH BIT-
YM3HSIHOTO BUPOOHUIITBA.
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OpwuriHanbHi gocnimKeHHs Original research

BuBuyeHHs BnofobaHb CnoXuBadiB npoueayp anapaTHol KocmeTonoril

%

B. O. lemuenko@*ABF H. O. TkayeHko@ACPF H. M. YepBoHeHko®CE B. O. [lemyeHko>CE

3anopisbkuin AepxaBHU MeauyHWiA yHiBepcuTeT, YkpaiHa

A — KOHLUenLis Ta an3aitH gocrnipxkeHHs; B — 36ip naHux; C — aHania Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepKEHHA CTaTTi

Bucokuii nonuT Ha anapartHi METOAVKM ceper, MaLieHTiB PisHMX BIKOBMX KaTeropili CNoHykae A0 BUBYEHHS NOTpeb i 3anuTiB CnoxuBavis
pi3HOro BiKy LLOAO anapaTHuX npoueayp.

MeTa po60oTH — BUBYEHHS CTPYKTYpU BnofobaHb CNoXMBAYiB anapaTHUX KOCMETOMOrYHUX MOCAYT i BU3HAYEHHS! YMHHUKIB IXHBOI NepeBarm
y rpyni Monogux niofei Ans BUKOPUCTaHHS B KOCMETOMOTYHUX 3aknagax nig yac popmMyBaHHA MapKETUHIOBOI cTparterii.

Matepiann Ta metoau. MNig yac gocnimkeHHa 3acTocyBany METOAM iH(POPMALIMHOTO MOLLYKY, CUHTE3Y, y3aranbHeHHs, opmanisadii,
aHKeTyBaHHs. FAK OCHOBHUI Matepian SOCNIKEHHS BUKOPUCTOBYBanu mybnikauii JocnimpkeHb BiTYA3HAHUX i 3aKOPAOHHWX HayKOBLIB
LLoA0 NOCNyr anapaTHoi KOCMEeToNorii, (hOPMyBaHHS CMOXMBYKX | CMOXMBALIbKUX XapaKTepUCTUK KOCMETOIOMYHIUX MpoLeayp ToLWo Ta
pesynbraTi aHKETYBaHHS CMOXMBAYIB.

Pesyniratn. OnnuTyBaHHS cnoxwviBadiB BinbyBanocs 3a crewianbHO po3pobneHoo aHKeTO B OHNanH-hopMaTi TifMbky 3a 3rofot pecroH-
[EHTIB i3 JOTPUMaHHSAM KOHiAeHUIMHOCTI. B aHkeTyBaHHi B3snu yyactb 202 cnoxusadi. PecnoHaeHTH Bignosinu Ha 11 3anutaHb Woao
CTaBIeHHs, iIHPOPMOBAHOCTI, AOBIPK Ta YaCTOTW BUKOPUCTAHHS PisHKX NpoLeayp anapaTtHoi kocmetonorii. [ig yac petensHoro posrmnsay
pe3ynbTaTiB ONMUTYBAHHSA BUSIBUNU: Y FPyNi «<MOMOAbY HEBENMMUKA YacTka CMoXMBadiB LUMX NpoLesyp — YOMOBiKM; Lie CMOHYKae A0 NPOoAoB-
XEHHS JOCMiDKEHb LLOAO MipKyBaHb, ynogobaHb TOLLO came YOMoBiYOro cerMeHTa.

BucHoBku. PedynbraTv JOCNIMKEHHS [anu 3MOory BU3HAYWMTU CTPYKTYpY ynogobaHb CrnoxuBayiB anapaTHUX KOCMETOMOrMYHUX NOCyT i
BUSIBUTU YMHHUKM iXHIX NepeBar y AOoCnimpKyBaHin rpyni. 3'acyBanu npiopuTeTHi iHopMaLiiiHi kaHanu Ans CerMeHTa «MOonoaby, WO MaTb
HaMBWLLWMIA CTYNiHb AOBIPU — CoLjianbHi Mepesxi Ta CninKyBaHHs 3 fikapeM-koCMeTonoroM. BuaHaunnu npouegyp, SKUMu B ManbyTHLOMY
XoTinm 6 ckopucTaTucs Monogi cnoxueadi. PesynstaTv AOCHIMKEHHS NNaHyeTbCs BNPOBamKyBaTi B pobOTY KOCMETONONYHMX 3aKnagiB
ANS NONinLIeHHs SKOCTi 06CNyroByBaHHS NaLieHTIB.

Kntouogi cnoea: anapatHa KOCMETOIOris, NOBeAiHKa CNoXuBa4a, MapKeTUHIOBI AOCNIMKEHHS.
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A study of preferences of instrumental cosmetology consumers
V. O. Demchenko, N. O. Tkachenko, N. M. Chervonenko, V. O. Demchenko

A high demand for cosmetology among patients of various ages encourages the study of consumers’ needs and queries regarding
instrumental cosmetology procedures.

Aim of the work was to study the structure of consumers’ preferences of instrumental cosmetology procedures and to determine the factors
of preferences in a group of young people for further use in the work of cosmetology facilities for shaping their marketing strategy.

Materials and methods. Methods of information retrieval, synthesis, generalization, formalization, and questioning were used in the study.
Research articles by domestic and foreign scientists regarding the instrumental procedures, the formation of consumer characteristic of
cosmetology procedures, and the results of a consumer survey were used as the material for the study.

Results. The consumers were surveyed using a specially designed online questionnaire, with the respondents’ consent and confidentiality
compliance. 202 consumers of instrumental procedures took part in the survey. Respondents answered 11 questions regarding their attitude,
awareness, trust and frequency of using various cosmetology procedures. A careful examination of the survey results revealed that in the “youth”
group, a small part of the segment belongs to men, which encourages further research on reasoning, preferences, etc. of the male segment.

Conclusions. The research enabled to study the structure of the consumers™ preferences in instrumental cosmetology procedures and
to determine the factors of their advantages in the study group. The priority information channels are the most trustworthy for the “youth”
segment — social networks and communication with a cosmetologist. The results obtained are planned to be implemented in the work of
cosmetology facilities to improve the quality of care and service.
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U3yyeHue npegnoyTeHunii noTpeduTenei npoueayp annapaTHoi KOCMETONormm
B. A. emueHko, H. A. TkadyeHko, H. M. YepBoHeHko, B. O. lemuyeHko

Bbicokuit cnpoc Ha annapaTHble METOAMKM CPpeau NauMeHTOB pasHbiX BO3PACTHLIX KAaTeropuii MOTUBMPYET K M3y4YeHuto noTpebHocTel 1
3anpocoB noTpebuTeneli pasHbIX BO3pacTOB OTHOCUTENBHO annapatHbIX NpoLeayp.

Llenk paboTel — U3yyeHne CTPYKTYpbl NPEAnoYTEHNI NOTpebuTenen annapaTHbiX KOCMETONOMMYECKVX YCNYT U onpefeneHe akTopos
UX NPeanoYTEHNs B rpynne MOMoAbIX NIOAEN ANs UCMONb30BaHNS B paboTe KOCMETONOMMYECKUX YYpeXAeHNIA Npu hopMUpOBaHNAN UX
MapKeTVHIOBOW CTpaTerum.

MaTtepuansi u meTogbl. B xoae uccnenoBaHns NpUMEHN MeTofbl MHA(OPMALIMOHHOTO NOUCKa, CMHTe3a, 0606LLIeHNS, dhopManu3aLmuiy,
aHKeTUPOBaHMS. B Ka4ecTBe OCHOBHOTO MaTtepuarna UCCrenoBaH1s UConb30Bany Ny6rmkaumn UCCRNenoBaHNin OTEYECTBEHHBIX 1 3apy-
BEXHbIX Y4EHBIX OTHOCUTENBHO YCITyr annapaTHOi KOCMETOMNOrM, (hOPMUPOBAHIS NOTPEBUTENBCKIX XapaKTEPUCTIK KOCMETONOTMYECKIX
npoLeayp 1 pesynsTaThl aHKETUPOBaHUS NOTPeGuTENeil.

Pesyniratel. Onpoc notpebuteneit NPoXo4un no cneuuansHo paspaboTaHHoN aHKeTe B OHMalH-hopMaTe UCKIHOUMTENBHO C cornacus
PECMOHAEHTOB C COBMI0AEHNEM KOH(DMAEHUMANBHOCTY. B aHKeTUPOBaHWM NpuHSANK y4acTue 202 NoTpeGuTens. PeCnoHAeHTb OTBETUNN Ha
11 BONPOCOB, KACALLMXCS X OTHOLLEHUS], UH(DOPMUPOBAHHOCTU, JOBEPUM 1 YaCTOTE UCTMONb30BaHMS PasnyHbIX NpoLieayp annapaTHoM
kocmeTonoruu. Mpy TLaTeNbHOM PACCMOTPEHNM PE3YNETATOB ONPOCa YCTaHOBMEHO: B rpynne «MOSIOAeXb» HeGorblLLas YacTb CerMeHTa —
MYX4MHbI; 3T NOBYXXAAET K AanbHENLINM UCCIEA0BaHNAM KacaTeNbHO PAacCyKAEHUIA, MPEANOYTEHUIA U T. 1. UMEHHO MYXXCKOrO CerMeHTal.

BbiBozbl. MpoBeaéHHbIE NCCNEaoBaHNs MO3BONUMM U3YYNTb CTPYKTYPY NPEanoYTeHNi noTpebuTenei annapaTHbIX KOCMETONOMMYECKMX
YCIyr 1 onpeaenuTb (HakTopbl MPEMMYLLECTB B UCCIIEAyeMOoii rpynmne. YCTaHOBEHbI NPUOPUTETHbIE MHCOPMALMOHHBIE KaHarbl Ans
CerMeHTa «MOMOAEKby», UMetoLLe HanbonbLLY CTerneHb OBEepUst — CoLpanbHble CeTn 1 obLieHe ¢ BpaYoM-kocMeTonoroM. Kpome
TOrO, OnpeaerneHbl NPoLeaypb!, KOTOpbIMIA B ByayLieM XoTenu Bbl BOCMONb30BaTLCA MONoable noTpebutenu. MonyyeHHble pesynsTaThl

nnaHnpyeTca BHEOPATb B pa60Ty KOCMETOMOMMYECKNX 3aBefeHn ANs ynyylleHns kayectsa O6CJ'Iy>KVIBaHVIFI nauneHToB.

KntouyeBble crnoea: annapatHas KOCMETOSOrMS, NOBEAEHNE FIOTpe6VITeﬂF|, MapKeTUHroBble UCCneaoBaHnA.

AxTyanbHble BONpockl hapMaLeBTUYECKOW U MeaULIMHCKOW Hayku 1 npakTtuku. 2022. T. 15, Ne 1(38). C. 86-92

[NamieHT-OpieHTOBaHA MOJETh MEIUIINHH, IO OYyIyeThCs
Ha TPHBAIMX B3a€EMHUHAX MDX JIKapeM i Mali€HTOM, ChO-
TOTHI PO3IMMpIoe Mexi. B3aemuHm (haxiBIld Ta malieHTa HE
00MEKYIOThCS OKPEMHUM €ITi30/I0M 3aXBOPIOBAHHS: BOHH
(OpMyIOThCS, MILHIIOTh, PO3BUBAIOTHCS Y IIPOLEC] CITi-
KyBaHHSI BIIPOJIOBXK TPHUBAJIOTO TPOMIKKY KHUTTs. KiroqoBi
MIPUHLIUIN TAI€eHT-OPiEHTOBAHOI MOJeNi — 8 TOCTyIariB:
ToBara J1o IiHHOCTEH 1 IepeKOHaHb MAlli€HTa; KOOPAWHALILS
Ta iHTerpanis 1onsiay; iHGopMartis, KOMyHiKaIlis, HABIaHHS;
(bi3nuHM KOM(OPT, BMEHIIICHHSI O0ITI0; eMOLIIHHA MTiITPUMKA,
3MEHIIICHHS CTpaxy; 3aly4eHHs CiM 1 Ta JApy3iB; Oe3rmepeps-
HICTh 1 HACTYIHICTH JIOIVISY; CBOEUacHUH i 6e30ap’ epHuit
noctyn [1]. L Monens € 6a30BOk0 HE TUTBKH LTS CIMEHHOT
MEMIINHY, aJie i aKTHBHO BIIPOBA/KY€ETHCS y CIIOPTUBHIH,
CCTEeTHYHIN MEMIINHI, eproTeparii, ¢papmarrii oo [2—4].
AHaTI3yI0uH Cy9acHHUH CTaH €CTETUYHOT MEIMIIMHH Yepe3
MIpU3MY Tali€HT-OPi€EHTOBAHOT MOJIEN Ta XapaKTePU3YIOuH
OCHOBHI €BOJIOINIIHI TEHJEHIIT, MOXHA TOBOPUTH IIPO
OypXJIMBH 11 pO3BUTOK Ha OCHOBI BUCOKHX TEXHOJIOTIH, 1110
TOB’sI3aH1 3 MakCUMaJbHO €()EeKTUBHUMH METOJIaMH OMO-
JIOMKCHHSI 3 MiHIMAaJIBHOO arpeciero. B MuHyne BiIxXomsITh
00ITFOBI BUAM Macaxy, TPUBAJI if HEKOM(OPTHI MPOIEIYPH,
peryisipHi iH’eKuiiHI Brpy4yaHHsi. Bee OinbLioi momyssipHocTi
HaOyBaroOTh anaparHi MpoIeAypH, HIOCKOIIYHI BTPyYaHHS
Ta JIa3epHi TEXHIKH 3 €()eKTOM MaJIOTO YIITKOPKEHHS. Baskn-
BUM 37100y TKOM € BUKOPUCTaHHS METOAMK T€HHOT 1HXKeHepii,
pereHepaTnBHOT MEANIIMHY Ta HAHOMEUIINHH, 1 YNTHHUKOM
MaKCHMAJILHOTO YCITIXy MOXE CTaTH iXHE KOMIUIEKCHE 3a-
CTOCYBaHH! [5]. AKTHBHO PO3BHUBAIOTHCSI HOBI TEXHOJOTIT

BUPOOHHUIITBA (Di310TEPANIeBTUIHOTO O0JIaTHAHHS, METO/IN Ta
METO/IMKH 3aCTOCYBAHHS, CTBOPIOIOTHCSI HOBI BUCOKOE(]EK-
THUBHI KOCMETHYHI 3acobu [6,7]. JlikyBaHHS, MUTI(QyBaHHS,
OMOJIOJIKEHHSI, YUCTKA, JIIM(OAPEHaXK, Macax — Take po3-
MaiTTs Npoleayp MOKPUBA€E BCI TEOPETUYHO 1 MPAKTHIHO
MOXJTHBI TTOTPEOH Cy4acHOi JFIOAWHH B Tally3i €CTETHUKH i
3n0poB’s. Henapma anaparny kocmerosorito (AK) Hasusa-
10Tb aJIETEPHATUBOIO XipyprivHii kocmeronorii [8—10]. Came
araparHii KOCMETOJIOTI{ Biif[a€ iepeBary MOJIOZE IIOKOTIHHS.

Bucokuii monut Ha anaparHi METOJJMKHU Cepesl MallieHTiB
PI3HUX BIKOBHX KaTeTOpil, AKAH (POPMYETHCS ITi]] BILTHBOM
IJI0T HU3KU PUHKOBHX (DAKTOPIB 1 3aJICXKUTh 31€O1TBIIIONO Bif
yrono0aHb 1 CMaKiB CIIOKHBA4iB, 3yMOBIIIOE AKTyaJbHICTh
BHBUCHHS MOTPEOH, 3aMUTIB CIIOKHMBAYIB MO0 allapaTHIX
npoueayp. AHaji3 MOBEIIHKY CIIOXKHBAYa SIK OJIHA 31 CKIIa-
JIOBUX MapKETHHIOBHX JIOCITIPKEHB HAJIa€ TIPOJIABLIFO TIOCITYT
ICTOTHI IepeBard i 9ac yXBaJeHHs PIlICHHS MO0 3MiHI
B HOMEHKJIaTypl BUPOOIB 1 IpoLeayp, poCcyBaHHI HOBOTO
TOBapy Ha PUHOK, BUOOPY LITbOBHX CETMEHTIB PUHKY TOLLIO.

3arajioM KOCMETOJIOT IS SIK Cy4acHa KOMILIEKCHA CKJIaJ0Ba
(TIoeTHaHHS €CTETHKHU, MUCTELTBA, 1TpaBa, MEAUIMHH, i/
MIPUEMHUIITBA, (hapMaIlii TOIIO ) Taly3i 3HaHBb, 0 TIepedyBae
1] MOCTIHHUM MOIVISIIOM HAyKOBIIIB. Tak, I0CIiKESHHIO
OKPEMHUX MHUTaHb IPUCBATUIIM CBOI POOOTH HayKOBIIi-(ap-
MAleBTU: BUBYCHHSM TEXHOJIOTTYHHX aCIEKTiB KOCMETHY-
HuX 3aco0iB 3aiimainucs 1. 1. bapanoga, O. I. bamrypa [11],
B. B. I'maguimes [12]; mocCimipKeHHSIM IIJILOBUX CErMeH-
TIB PUHKY JIiKyBajabHOI kocMeTuku — I. B. Bymiyera [13],
O. B. INocwmnkina [14], H. O. Tkauenko [15]; nmpaBoBuMEU
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MMUTaHHSIMK 00Ty KocMeTHuHHX 3aco0iB — P. 1. Baiinap,
1O. M. Kopnisika [16].

Meta po6otu

BuBueHHS cTPYKTYpH BIONOOaHb CIIOKMBA4IB arnapaTHUX
KOCMETOJIOTIYHHX ITOCIYT i BU3HAYEHHS YMHHHUKIB IXHBOT
nepeBard y rpymni MOJOOHUX JIFOACH IUIsi BUKOPHUCTaHHS B
po0OTI KOCMETOJIOTTYHUX 3aKJIaAiB Mg 4ac (HopMyBaHHs
MapKeTHHTOBOI CTparerii.

Marepianu i MeTogu pocnimkeHHA

SIK OCHOBHUI Matepian ITOCHiHKEHHS BUKOPUCTAIH ITyOJTi-
Kaulii )yHIaMEeHTaIbHUX 1 TPUKJIAIHUX JOCITIHDKSHb BITYN3-
HSHUX 1 3aKOPZIOHHHUX HAyKOBIIIB II[O/I0 MOCIYT araparHol
KOCMETOJIOT 11, TeH/ICHIIif PO3BUTKY arrapaTHOi KOCMETOJIOTIi,
(opMyBaHHS CHOXKHBYHX 1 CHOKMBALBKUX XapaKTEPUCTHK
KOCMETOJIOTTYHHX MPOLEYD, JiKyBaJbHOI KOCMETHKH Ta
HOPMAaTHBHO-TIPABOBI aKTH, 110 PEIIAMEHTYIOTh JTISUTBHICTB,
OB’ sI3aHY 3 HAJTAaHHSAM KOCMETOJIOTIYHHAX TOCITYT.

ITix yac TOCITHKEHHS 3aCTOCYBAJIA METOH IH(OPMAITIHHOTO
TIOIIIYKY, CHHTE3Y, y3araJlbHeHHI, (hopMaJtizallii, aHKeTyBaHHSI.

J171st onMTyBaHHS CIIOXKHMBaviB PO3POOMIIH CTICIiAIBbHY aH-
KeTy, L0 CKJIaJajacs 3 ABOX YacTHH. BerynHa yacTrHa nana
3MOTy c(hOpMyBaTH IIOPTPET CyIaCHOIO CIIOXKUBAYA ITOCITYT
arapaTHOi KOCMETOJIOT 11, OCKIJIBKY MICTHJIa 3aITUTaHHS 1110710
crari Ta BiKy pecrioH/ieHTiB. OCHOBHA YacTHHa BKIrodasa 11
3aIUTaHb 1010 0013HAHOCTI, BITOJI00aHb CIIO)KUBAYiB, BUOO-
Py METOIIB araparHOi KOCMETONIOT1i Toto. i muTaHHs momi-
JIVJIM Ha JB1 TPYTIN — 3 MHO)KUHHOIO BIJITOBIJUIIO T 3 O/IHIEIO
BimmoBinmro. OnMUTyBaHHA BigOyBaIOCS B OHIIAIH-pOpMaTi
(emexTpoHHa Bepcis, CTBOpeHa 3a fornomororo Google-hopm).
[HTEepB 10 TPOBOMIIN TIBKY 32 3rO/I0K0 PECIIOHACHTIB, J0-
TPUMYIOYHCH KOH(DIAEHIIIITHOCTI.

Pesynbratu

B ankeryBanHi B3su1i y4acTh 202 crioxuBadi MpOICTYP
AK, 94 % — xinku, 6 % — 4onoBiku. Bu3Hauaroum ydac-
HUKIB OITUTYBAHHSI, IIEPEBAry BifIaBaid 0codaM MOJIOIOTO
Biky (BcecBiTHs opranizaris oxoponu 3popoB’s (BOO3)
o(iLiifiHO mepersiHyIa BIKOBI HOPMH: MOJIOJOIO JIIOIMHA
BBa)KAETHCS 0c00a 110 44 POKIB).

Puc. 1. fliarpama
Bignosigen
PECMOHAEHTIB LIOA0
xepen iHcopmaLii
npo MeToAW anapatHoi
KOCMETOMOTii.

29
49

30 % 40 % 50 % 60 %

OCHOBHUI BIKOBHH CErMEHT C(hopMyBain >KIHKH BIKOM
B 18-25 pokiB (82 %), sxiHku Bikom 25-35 pokiB — 14 %;
HE3HAYHA YacTKa CIIOXKHBAYiB — PECIIOHACHTH BikoM 35-45
pOKiB i moHax 45 pokiB — o 2 %.

[lepie 3anMTaHHs OCHOBHOI YaCTUHU @HKETH JAJI0 3MOT'Y
BCTaHOBUTH JpKepena iHpopMmaii, 3 SKUX PECHOHICHTH
JizHasmcs npo metoad AK Juis KOpUryBaHHS €CTETHYHHX
TIOKa3HMKIB 30BHIIHOCTI (puc. I). Pesynbrarn Binmosineit
BU3HAYMIIU [IPIOPUTETHHI KaHAIT iH(OPMYBaHHSI CII0)KUBAYIB
cepelt MOJIOJIl — COIliaibHI Mepesxi. JloBOJIi BArOMUiT BHECOK
MaloTh TI0paJIH JIiKaps-KOCMETOoJIora.

HacrtyriHe 3armTaHHst CToCyBasiocst J0BIPH 10 Jukepe iHdop-
Maltii: skuM pkepenam Bu nosipsiere HaiiOumbe? Io3uTuBHIM
(hakTOM € Te, 1110 MOJIOT] JTFOAH TIiJ] 9ac BHOOPY KOCMETONIOT -
HOI araparHoi MPOLEIypH HAWOUTbIIE JTOBIPSIOTH MOpaIam
JiKapiB-KOCMETONOTIB (puc. 2). Lle cBITUNATH PO BUBAKEHICTH
1 BIIOBITATEHUIA IT1JTX1]T MOJIOJII B IHOMY ITPOIIECI.

Y HacTyIHOMY 3allMTaHHI PECIIOHICHTaM 3aITPOIIOHYBaJIN
CaMOCTIIHO 3a3HaYMTH: sIKi came nporietypu AK BoHM XoTinm
0 cripoOyBaTtu 115 O3B’ sI3aHHs €CTETUYHUX ITpodiiem? Bin-
TOBIIi TOALIHIIN 32 METOIAMH Ha ITiICTaBl (pi3ioTeparneBTuy-
Horo fitodoro Qakropa (puc. 3). Jlinepamu ctanu amapatHi
METOIVIKY Ha OCHOBI BUKOPHUCTAHH Aii 1a3zepa — 25 % omnm-
TaHUX BifJanu M nepesary. Ha sxaib, anapaTtHi METOIUKH
Ha OCHOBI BHKOPHCTAHHS [ii CBITIA MAIOTh HaWMEHIIAN
nonuT cepes Monoai — 1 % pecrioneHTiB. MeToa HisiHTy, He
YTOYHIOIOUH METOJIMK AOTO MPOBEICHHSI, 00paiti 46 pecrioH-
neHTiB. ToMmy BIINOBIJI X PECTIOHICHTIB HE BPaXOBYBaII
HaJiaji B aHawi3i. Biaznaunmo, 110 3 caMmocTiiiHUM BUOOpOM
nponexyp AK ne 3morm BusHaunTHCA 31 % pecnoHIeHTiB,
14 % ne obpam xomHOI iporenypu AK.

Ha mactymmHOMY eTarti onmuTyBaHHS HamMarajmcs 3’ siCyBa-
TH: SIK 4aCTO PECIOHJCHTH KOPUCTYIOThCS HPOLECAYpaMu
AK? BusBuiu, mo Tiibku 38 % ONMTaHMX MOJOAUX OCI0
PEryJsipHO Bi/IBIAYIOTH KOCMETOJIOTa Ta BUKOPHCTOBYIOTH
amapartHi nporeaypu. Cii 3BepHyTH yBary Ha Te, mo 80 %
AQHKETOBAaHMX BHCIIOBUIIM Oa)kaHHS CIIPOOYBATH POy PH
AK 17151 ITOITITIIIIEHHS €CTETUYHUX IMOKA3HUKIB 30BHIIITHOCTI,
KoJH Ha 11e Oyrie (hiHaHCOBA MOYKITUBICTB.

Cepen THX, XTO I€KITbKa Pa3iB CKOPUCTYBABCS IIAMH TIPO-
nemypamu, 7,5 % CIoKuBadiB poOIsATH 11e MocTiitHo, 48,0 %
PECIOHACHTIB Jy’Ke PiZKO 3BepTaroThes 10 npouenyp AK.
Jaui 3a nepioqUYHICTIO 3BEpTaHHs JIAHIIIOT Ma€ TaKUil BU-
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Mopa ikapriocweronors | 5
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= [hxepena iHdopmaLii LLoao npoleayp anapatHoi KocmeTonorii
3 Puc. 3. fliarpama
Haocrosicaima [ 1 e
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Ha ocrosi ynsrpazeysy [N 11
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4a
8%
28%

M nigTPUMKa 30BHILLHBOO BUINSAY
Ta npodinakTuka Heaonikie

1l BUMpaBEHHS Hexonikis
W 3apaau iHTepecy

st 1 pa3 Ha micsip — 13,0 %; 1 pa3 Ha 3 micsii — 7,5 %; 1
pa3 Ha 6 micswiB — 6,0 %; 1 pa3 Ha pik kopucTyoTsest 18,0 %
PECIIOH/ICHTIB.

Cepen pecrioH/ICHTIB, SIKI KOPUCTYIOThCs nociyramMu AK,
65 % ONMTaHMUX CTABIATH 38 METY MiATPUMAaHHS 30BHIITHEOTO
BUIJIITY Ta MPO(MUIAKTUKH HEAOMIKIB, 27 % — BUNPaBICHHS
©CTeTHYHHX HEeNIOMiKiB. BI3Hauamm Takox, ki came mpooie-
MU BUpinryBaiau criokusadi npouenyp AK (puc. 4).

Hacrynne nutaHHs: SIKHM METOAaM KOpEKIii abo mpodi-
JIAKTHKK Npo0OieM mkipu obnuyust Bu Bignaere nepesary?

Puc. 4. [liarpama
Bignosinen
PECMOHAEHTIB

LL0SI0 KOPUCTYBaHHS
nocnyramu AK:

29% 2%

\\

a: MeTa 3BEPHEHHA;

6: npobnemu, 3 AKMMU
3BEPTALOTHCS.

Il npo6rnemu LKipy 0bnmyys

[ npo6nemu dirypu / Tina

W HeBpare TaTyloBaHHs

W HeBOanuin nepMaHeHTHUIA MaKisk

Moro nocrasumm 1u1s BU3HAYECHHS npouenyp AK, o marotsb
HaWOUTBIINI OMUT Y CErMEHTI «IIPOOIEMH LIKIPU 00U HsI.
3a jaHMMHM, 110 HaBEJICHI Ha puc. 5, mepiie Micle Mociln
Meroau mimHry (32 %), apyre — meroau Y3 teparii (13 %),
TpeTe — MeToAn BakyyM-Teparii (9 %).

Take caMe MUTaHHS CTOCYBaJIOCS METOMIB KOPEKIIil
abo mpodinmaktuku npodaem ¢irypu (puc. 6). IlepeBary
Yy CHOXHBa4iB OTPUMAJIM METOAM JIA3€pHOI emismii Ta
BaKyyMHOTO 200 BaKyyM-pOJIMKOBOTO Macaxy, 10 IOCITH
TiepIe Micre.
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OcTaHHe 3aMUTaHHs: Y1 BUSABUBCS 0OpaHuii Bamu meton
epexTuBHUM? BOHO mao 3MOTy CHOKHBa4aM BHU3HAYHTH
3aJI0BOJICHHsI 00paHoI0 mpolieayporo. Ha e 3anuranus
142 pecriongenTn BigmoBimm nosutuBHO — 70 %. Heedex-
TUBHUMH Bu3Haumim metoru 41 ocoda (20 %). He 3momu
BU3HAYHUTHUCA 3 BimnoBimmio 10 % pecroHaeHTIB.

O6roBopeHHs

[ToniOHe HocTiHKeHHS BIOI0OAHb CITOKHBAYIB MI0/10 arapar-
HHX KOCMETOJIOTIYHNX TOCIYT B YKpaiHi 311CHIIN BIEpIIIE.
[lig yac peTesbHOTO PO3MNISILY PE3YJbTaTiB OMUTYBAHHS
BUSIBWJIM: Y TPYIIi «MOJIO/Ib» HEBEIHMKA YacTKa CIIOKHBAUIB
npouenyp AK —4o1oBiky; 1€ CIOHYKAE IO HACTYITHUX JTOCTi-
JUKEHB 1010 MipKyBaHb, yIIOI00aHb TOIIO CaMe YOJI0BIYIOTO
cerMeHTa. ba OubIIre, MPOIOBKY€THCS BHBYCHHS BIIOI00aHb

cniokuBadiB nporenyp AK B iHIMIX BIKOBUX KaTeropisix, e
nonur came Ha rpouenypu AK Bumid.

Bigzuaunmo, 1o B MiKHapOHIN HAYKOBI# CIITBHOTI O~
HATTS «amapaTtHa KOCMETONOTis» BincyTHe. KopucTyioTbes
TaKMMH HOHATTSIMH: «KOCMETOJIOTIUHI TIOCIYTH (CEPBICH)»,
«ImoCyru (CepBICH) KPacH», «3ac00M €CTETUYHOI Tepartii,
«oOnaHAHHSA T Kpacy. 3arajioM BEKTOp iHO3EMHHX Hay-
KOBUIX ITOLIYKIB CIPSIMOBAHUI ITepeTyciM Ha BUBUSHHS (hap-
MAaKOJIOTTYHHX Ta CKOHOMIYHHUX ACIEKTIB OKPEMUX METOIUK
armapaTHOi KOCMETOJOTii (Ha OCHOBI Jia3epa, MIKpOTOIIKOBa
Tepartisi, MUTIHTY Ta 11’ ekniiai Mmetomun) [17,18].

OxkpeMo MOTpiOHO HATOJIOCUTH Ha pOOOTaX, IO MPHUCBIIC-
Hi IOCHIPKEHHIO MEPCIIEKTUB 3aCTOCYBaHHs (iTo3aco0iB y
KOCMETOJIOT11, 3yMOBJICHOTO COLIOKYJIETYPHUMH 1 1CTOpHY-
HUMH OCOOJHMBOCTSAMH PO3BHTKY KpaiH, B SIKUX 3MiHCHEHI
Jociipkerns [19].
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Tinmpky He3HaYHA KiTBKICTH HAYKOBHUX TOPOOKiB TOB’S-
3aHa 3 BCTAHOBJICHHSIM YINOA00aHb CIIOXKMBAYiB y paMKax
€CTeTHYHOI MeanIMHH. Tak, OCTaHHI IOCIIPKEHHS 3 1€l
TEMH CTOCYBAJIUCS BUBYCHHS BIIOZOOAHb BIHCHKOBUX LI00
BHKOpHCTaHHS KocMeTHKH B Kopei [20], MapKeTHHTOBI
ACIIeKTH IIOJI0 BIUIMBY OpEHIy KOCMETOJOTIYHHX CaJIOHIB
Ha TPUXWIBHICTH BigBimyBauiB [21]. Yci i gocCimKeHHS
TIOB’5I3aHi 3 MaIli€HT-OPi€HTOBAHOIO MOJIEIUTIO B €CTETHIHIH
MEIWIIMHI, a JTOCTIKYBaHI acleKTH allapaTHUX, THIIHX
KOCMETOJIOTIYHMX METOJIB 1 3aC00IB MIATPUMKH KpacH
€ CKJIQJIOBHMHU CITOKHBAIBKOi SIKOCTI, pa3oM (popMyIOTh
LUTICHY KapTHHY IIHHOCTEH 1 MepeKoHaHb MAIli€HTa, M0 €
MAIPYHTSIM 10 TOOY/IOBH TPUBAJIMX B3AEMHH «(TiKap-KOocMe-
TOJIOT — TAIIEHTY» (KOCMETOJIOTIYHUIN 3aKiIa — CIIOKHBAY
KOCMETUYIHHUX TIOCITYT).

BucHoBKkuM

1. Pesynbraty JOCIIKEHHS JAJTH 3MOTY BU3HAYHUTH CTPYK-
Typy BIOI00aHb CHIOKMBAYIB ariapaTHUX KOCMETOJIOTTYHUX
MOCITYT 1 BUSIBUTH YMHHHKH IXHIX TIepeBar y J0CipKyBaHii
TpyTi.

2. 3’sicyBasn mpiopuTeTHI iH(OpPMaNiiHI KaHATH JUIS
CerMeHTa «MOJIOJIbY, 10 MAIOTh HAWBUIIMHI CTYIIIHb JOBIPH
— comianbHI MepexXi Ta CIUIKYBaHHS 3 JIIKapeM-KOCMETOIO-
roM. BuzHauwim npouenypu, SKAMU y MalOyTHbOMY XOTLITH
0 CKOpUCTATHCS MOJIOJII CIIOYKHBAYi.

3. Pesynbraryt JOCIIKEHHS TOTPIOHO BIPOBAPKYBaTH B
POo6OTY KOCMETONOTIYHIX 3aKTa B IS TOJIIIIICHHS SIKOCTI
00CITyTOBYBaHHS TAITi€HTIB.

[lepcnexTHBY MOAATBLIINX T0CTiTKeHb. Y paMKax (hopMyBaH-
Hsl MAPKETUHTOBOT CTpaTerii KOCMETOIOr T YHUMH 3aKJIaJaMH
TIEPCTIEKTUBHAMH € aHAJIOTIYHI JOCII/DKSHHS B IHIIINX BiKO-
BUX KaTeropisiX CIOKMBAUYIB alapaTHUX KOCMETOJOTIYHHUX
MIPOIICYP, BCTAHOBIICHHS ONTUMAIbHUX KOMYHIKAIiHHIX
KaHaJIB JUIs1 TOOYI0BH 3 HUMH TPHBAJIHX B3a€MHUH.
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KniHiko-naToreHeTHYHi acnekTn hopMyBaHHSA, paHHbLOI AiarHOCTUKK
Ta Kopekuii KapaiopeHanbHUX NopyLleHb NPU rinepToHiYHIn XBOPOOi
Ha TNni nopyleHb NYPUHOBOro ooMmiHy (ornsa nitepaTtypu)

O. B. flyoko®*

3anopisbkuii AepKaBHUA MeaNYHUIA yHIBepcuTeT, YkpaiHa

Meta pobotu — ornsag haxoBux NiTepaTypHUX DXepen 3 aHasni3oM Cy4acHOro nornsgy Ha MexaHiaMu PO3BUTKY YPaXeHHs! HUPOK, CepLis
npu noegHaHomy nepebiry rinepToHivHoi XBopobu (MX), rinepypukemii Ta cnocobm iXHLOi MeanKkaMeHTO3HOT KopeKLii.

Marepianu Ta Mmetoau. 3aiicHANM OrnsA HAyKOBOI MiTepaTypu 3a ocTaHHi 10 pokiB. 3'scyBanu, WO HYHI BUCOKUIA PiBEHb CEYOBOI KACTOTH
(CK) BBaKatOTb He Tinbk1 HAcNigKOM MOripLUeHHs YHKLiT HUPOK, ane N OOHUM i3 YMHHUKIB HUPKOBOTO YpaeHHs. Porb HUpOK y nato-
reHesi Ta po3BuUTKy X — npeameT AMCKYCIi, 3Ha4YeHHs K AOAAE HasBHICTb TPUBANOro NaTeHTHOro nepiogy HUPKOBOI AMCYHKLIi. 3a
BiJOMOCTSIMU haxoBoi HayKOBOI NiTepaTypu, y xBopux Ha "X BusiBneHo npsmy kopensuito pieHa CK i3 giactoniyHoto AncdyHKLiero niBoro
wnyHoyka (OANLW). PanHs piarHoCTUKa ypaxeHb CepLs MOXIIMBA 3@ AOMOMOTOK CNEKN-TPeKiHr exokapaiorpadii, Wo € iHHOBaLinHO0
TEXHOIOrie JocifxXeHHs Aedopmalii Miokapaa Ta Aae 3Mory 34iNCHI0BaTH Cy6KMiHIYHY AiarHOCTUKY ypaXKeHHs cepuesoro m'asa. Lisa
MeToaMKa iHopmaTuBHa npu X, HaBiTb SKLWO Hemae rinepTpodii Ta JAJILL.

HaBeaeHo cyyacHi Mapkepu AiarHOCTUKM YLUKOMKEHHS HUPOK npm X, 30kpema ninokaniH, acouiioBaHWiA i3 enaTnHaso HerTpodinis
(NGAL). 3a maHumm haxoBoi nitepatypu, umcTaTuH C — MapKep paHHbOI AiarHOCTVKM CepLIEBO-CYANHHIX NOAIN | Mapkep dyHKUT kny6oukiB
HUPOK, KOMW HEe BUSIBNEHO 30inbLUIEHHS PiIBHS CMPOBATKOBOrO KpeaTuHiHy. Ponb Lboro Mapkepa noBefeHa Ans 6araTbox 3axBOPHOBaHb
HUPOK i CepLeBO-CYANHHOI CUCTEMM.

BucHoBku. BusBNEHHS NpUYnHHO-HACNIOKOBMX 3B’3KIB | MEXaHI3MIB PO3BUTKY YCKMagHeHb y nauieHTiB i3 [X i nopyLeHHaM nypuHo-
BOro 0bMiHy noTpebye NPOAOBXEHHS BUBYEHHS. TOMY BaXKIMBOIO € PaHHS AiarHOCTWKa CTPYKTYPHO-QYHKLIOHANbHUX 3MiH OCHOBHUX
opraHiB-milLeHel (cepLs, HUPOK) i Bu3HaveHHs BioximiyHmnx mapkepis (NGAL, uuctatui C) ANs BUSBNEHHS NOPYLEHb iXHIX (OYHKLiN Ha
[OKMiHIYHOMY eTani.

Kntouogi cnoga: rinepToHiyHa xBopoba, rinepypukemis, NGAL, umctatuH C, paHHS [iarHoCTUKa ypaXXeHb HUPOK i cepus, NMiKyBaHHS,
NepUHAoNPUA, N03apTaH.
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Clinical and pathogenetic aspects of formation, early diagnosis, and medicated correction of cardiorenal disorders in men
with hypertension against the background of purine metabolism disturbance

O. V. Dudko

Aim: to review literary sources and analyse the modern view of the mechanisms of development of kidney and heart damage in patients
with combination of hypertension (HP) and hyperuricemia and methods of their medicated correction.

Materials and methods. A review of the scientific literature for the last 10 years was done. It demonstrates that today high levels of uric
acid (UA) are considered not only as a consequence of deteriorating renal function, but also as one of the factors of renal damage. The
role of the kidneys in the pathogenesis and development of hypertension is the subject of a lively debate, whose significance is determined
by the presence of a long period of latent renal dysfunction. According to the literature, in patients with essential hypertension, a direct
correlation was found between the uric acids level and the left ventricular diastolic dysfunction (LVDD). Early diagnosis of heart lesions
is possible using speckle-tracking echocardiography, which is an innovative technology for studying myocardial deformation, allowing
subclinical diagnosis of heart muscle lesions. This technique is informative in hypertension even in the absence of hypertrophy and LVDD.

The article also elucidates modern methods for diagnosing kidney damage against the background of hypertension, in particular, lipocalin
associated with neutrophil gelatinase (NGAL). However, the significance of this biomarker in impaired renal function under conditions of
hyperuricemia has not been studied. According to the literature, cystatin C is a marker of early diagnosis of cardiovascular events and a
marker of renal glomerular function in the absence of an increase in serum creatinine levels. The role of this marker has been proven for
many diseases of the kidneys and the cardiovascular system; however, there are no data on their definition as markers of damage to the
heart and kidneys in hypertension in conditions of hyperuricemia.
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Conclusions. The identification of causal relationships and mechanisms of complications in hypertensive patients with purine metabolism
disturbance needs further study. Therefore, early diagnosis of structural and functional changes in the main target organs (in particular,
the heart and kidneys) and the determination of biochemical markers (NGAL, cystatin C) to identify their functional disturbances at the
preclinical stage are important.

Key words: hypertension, hyperuricemia, lipocalin-2, cystatin C, early diagnosis, kidney diseases, heart diseases, treatment, perindopril,
losartan.
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KnuHuko-naToreHeTuyeckue acnekTsl hopMMPOBaHMS, paHHEN AUarHOCTUKM U KOPPEKLIMU KapauopeHanbHbIX HapyLeHui
npy runepToHUYEecKoin 6onesHn Ha hoHe HapyLIeHUI MYPMHOBOro 0bmeHa (0630p nuTepaTtypbl)

E. B. yako

Llens pabotki — 0630p crneumanuanpoBaHHbIX IMTEPaTYPHbLIX UCTOYHUKOB C aHarM3oM COBPEMEHHOIO B3rNsAa Ha MeXaHU3Mbl PasBuTUS
MopaxeHUsi NoYeK, cepaLa Npy COYETaHHOM TEYEHWUW TUNEPTOHMYeckoit GonesHu (Ib), rMnepypukemMun n METOAbI UX MeaNKaMeHTO3HOM
KOppeKLMU.

Matepunansi n metoakl. MpoBenéH 063op Hay4YHoM nuTepaTypsl 3a nocneaHue 10 net. MokasaHo, YTO CEroAHs BbICOKWI YPOBEHb MOYEBOM
kucnotbl (MK) onpegensitoT He TONbKO Kak CrieAcTBMe yxyaleHns yHKLMM NMOYeK, HO M Kak OAMH 13 (DakTOPOB MOYEYHOrO MOpaXeHus.
Ponb novek B natoreHese v passutiu b ocTaeTcs npeaMeToM AUCKYCCUM, 3HAYEHWE KOTOPOI NpuaaeT Hanuyue AnUTENbHOTO nepuoaa
NaTeHTHON NoYeYHON ancyHKumK. Mo AaHHBIM Hay4HOW NUTepaTypbl, y 6onbHbIX B ycTaHoBneHa npsamas koppensuus yposHs MK ¢
AMACcTONMYECKoN anceyHKumeit nesoro xenyaodka (AAJDK). PaHHss auarHocTuka nopaxeHuin cepaua BO3MOXHA C MOMOLLbH CMIEKIT-TPEKUHT
axokapauorpaduu, HHOBALIMOHHOW TEXHOMNOMU UCCNeaoBaHns AechopMaLunm Muokapaa, No3BonsioLlen NPOBOAUTL CYOKMMHUYECKYHD
[MarHoCTVKy NOPaXXeHWUsi CEpAEYHON MbilLLbl. JTa MeToauka uHdopmatveHa npy b gaxe npu otcyTcTBUM runeptpocun n DK

MpencraBneHbl COBpEMEHHbIE MapKepbl AUarHOCTUKW NOBPeXAeHUs nodek npu b, B YaCTHOCTW NUNOKanuH, aCCOLMMPOBAHHLIN C Xe-
natuHason HenTpodunos (NGAL). Mo gaHHbIM cneuyanmanpoBaHHon nuTepatypsbl, uuctatud C — Mapkep paHHewn AMarHOCTUKN cepaey-
HO-COCYANCTbIX CODBbITWIA 1 Mapkep PyHKLMM KITyOOYKOB NOYEK MPU OTCYTCTBUM YBEINMYEHNS YPOBHS CbIBOPOTOYHOIO KpeaTuHuHa. Ponb
3TOro Mapkepa fjokasaHa Al MHOrMX 3aboneBaHuii NoYek U CepAeYHO-COCYANCTON CUCTEMBI.

BriBoasl. OnpegeneHne NpUYnHHO-CNEACTBEHHBLIX CBA3EH U MEXaHW3MOB Pa3BUTUS OCMOXHEHWIA Y naumeHToB ¢ ['b 1 HapyweHnem
nypuHoBoro obmeHa TpebyeT AanbHenLero nayyYeHus. lMoaTomMy BaxkHa paHHsIS AMarHOCTHKa CTPYKTYPHO-(DYHKLIMOHAMBHBIX M3MEHEHWIA
OCHOBHbIX OpraHoB-MULLEHEN (cepaLa, noyek) u onpeaeneHne buoxummyecknx mapkepoB (NGAL, uuctatvi C) Ans BbISSBNEHUS Hapy-
LUEHWIA MX DYHKLMM Ha JOKMMHUYECKOM 3Tane.

KntoueBble crioBa: runeptoHuyeckast 6onesHb, runepypukemmusi, NGAL, uuctath C, paHHsIsSi AMarHoCcTMKa NopaxkeHuid MoYek 1 cepaua,

neyeHve, NepUHLONPUI, No3apTaH.
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CeprieBo-CyIMHHA MATOJIOTIS TOCIa€e TepIe MiICIe cepes
MPUYMH CMEPTHOCTI, 1HBAJIHOCTI Ta Hempale3naTHOCTI
HacesneHHs [1]. XBopoOu opraniB kpoBooOiry B YkpaiHi
y 2021 pori cranoBumu 276 070 BumaakiB Ha 100 THCSTY
(62,82 %) [2].

lNneproniuna xBopoba (I'X) — HalinommpeHine XxpoHiuHe
3aXBOPIOBAHHS, IO TPU3BOIUTH 10 PO3BUTKY PI3HOMAHIT-
HUX YCKJIJHEHb 13 OOKY ceplis Ta CyAuH. Y CBiTi HOCTIHHO
30LTBIIY€EThCS TTOMMPEHICTh rineprensii. Tak, y 2015 pori
11 orrirroBanu B 1,13 muipn Bumazkis, y Llentpanbhiii i Cxif-
Hilt €Bponi — nmonax 150 muH [3,4]. [Iporsrom ocraHHix
18 pokiB B Ykpaini nommpenicts ['X Bupocna y 2,3 pasa,
3aXBOPIOBaHICTh — B 1,9 pasa. 3a migpaxyHKamu, KUIbKICTb
XBOPHX-TINEPTOHIKIB B YkpaiHi 10 2025 poKy 3011bIINTHCS
Ha 66,0 % [5].

OcHOBHI (haKTOpH PO3BUTKY CEPLIEBO-CYIMHHHX 3aXBOPIO-
BaHb — [ X, OpYIICHH: OOMIHY JITi/iB i IITFOKO3H, TFOTIOHOKY-
PIHHSL, O)KMPIHHS, HeloCTaTHs (pi3MYHa aKTHBHICTb, COIIANIbHI
YHHUKA. OCTaHHIMHM POKAaMM YUMAJIO YBark NPHIULIOTH
rinepypikeMii Ik He3aIeKHOMY TOIATKOBOMY (haKTopy Kapio-
BacKyJSIpHOTO pu3HKYy. 3a pexomennauisimu EULAR (€Bpo-
TIeWCHKOT AaHTHPEBMATHYIHOI JIITH), TIEPYPHKEMIEI0 BBKAIOTH
nigBuiieHHs ceuoBoi kuciaotu (CK) cupoBarku KpoBi MOHAT
420 MKMOJIB/T 'y HOJNOBIKIB 1 oHaa 360 MKMOJIB/J y KIHOK

[6]. Topy1ireHHs Iy pHHOBOTO OOMIHY Ta ITOJIarpa He TOTOXKH.
ITaronoriune migsumenns CK — 1oBodi mommvpene sSBHIIE B
TIOMYJISILIT, 371€0UTBIIOr0 OE3CHMITTOMHE, BTIM Y YaCTUHH XBO-
pUxX po3BHBaeThCs omarpa. Yomosiku BikoMm moHaz 40 pokis
XBOPIIOTh Ha IOfIarpy YacTilie NopiBHsIHO 3 xiHkamu (7:1) [7].
Cuposarkosuii piBenb CK rokazye 0anmaHe Mix ii IpoyKIli€ero
Ta BUBEJICHHSM 3 OPTaHi3My, IO BiIOyBa€ThCS 3€01IBIIIOT0
yepe3 HUpKH (75 %), perira BUBOIUTHCS KuneaHnkom. [1iz-
putmierHs CK gacTo criocTepiratoTh Mmpu XpOHIUHINA XBOpPoOi
HUpOK (XXH), 1110 € pe3ynbraTom 3MeHIIeHHs ii eKCKpelii Ha
TITi 3HIDKCHHS PCHATBHOTO KPOBOTOKY [8].

BbescumnromHa rinepypukeMis — (pakTop pU3UKY pO3-
BUTKY mofarpu, yparuoi nedponarii Ta XXH. Pesynsraru
nociiprkenas: PIUMA nokasanu ii posib y nporHosyBaHHI
CEPIEBO-CYIMHHUX 3aXBOPIOBAHb 1 CMEPTHOCTI Bij ycix
npwauH [9]. Jocmimkenns Sephar 111 miarBepauio 38’130k
piBast CK i3 po3Butkom ['X i mopymeHHsIM (QyHKIIIT HIPOK
[10]. Meraanani3 18 mocmimkeHs 3a yyactio 55 607 xBopux
i3 cepeHIM MepioJIoM CIIOCTEPEKeHHST 6 POKIB MOKa3aB:
rimepypukeMist 3011bITye IMOBIPHICTh BUHUKHEHHS | X Ha
40 % (BimHocHuH pusuk 1,41; 95 % noBipumii iHTEpBaU,
1,23-1,58) [11]. CK mae npsmuii HETaTUBHUI BIUTUB Ha
DAkl M’si3u (CTUMYJIALS mpostiepariil miajKoM’ s;30BHX
KJITHH CYJIMH LIJISIXOM aKTUBAL] pOCTOBHX (paKTOpiB, Ba30-
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KOHCTPHKTOPHUX 1 MPO3aMaJbHUX MOJEKYJ) Ta €HAOTENii
CyIwH (TIpUTHIYCHHS CHHTE3Y OkcHy a3oty (NO), cTumMyito-
BaHHS OKCHJIATUBHOTO cTpecy) [12,13].

Huni Bucokwuii pisers CK BBa)karoTh He TUTHKH HACITIIKOM
noriprreHHs (PyHKIIIT HEPOK, aJie i OHUM i3 YNHHHUKIB HUAD-
KOBOTO ypaXXeHHs1. Pe3ynsraTyt HU3KHM MacIITaOHUX TIOITYIIsI-
LIMHUX JIOCHIKEHb YKa3yl0Th Ha porHocTHYHy poib CKy
po3Butky Ta nporpecyBanHi XXH [8]. Bucokwuii moka3Huk
CK — Hacni1oK 3HWKEHHs HIPKOBOT eKCKpellii B MallieHTiB 13
XXH, a omxe MOxe OyTH 4y TJIMBUM MapKepoM JUCHYHKIIT
HUpPOK [ 14]. 3a pe3ysbratamu cyd4acHuX gociimkens, CK —
OJIVH 13 BarOMUX YNHHHKIB PO3BUTKY Ta IporpecyBanHst [ X.

[TinBuienuit aprepianpuuii Tuck (AT) mae HecrpusT-
JIMBUH BIUTMB Ha PI3HI OpPraHd, THM CaMHUM 30UIbIIYIOYN
PHU3UK 1HCYJBTY, iIeMidHOI XBOpOOM cepus Ta CepIeBoi
HEOCTATHOCTI, MIPUCKOPIOE TEMIT 3HWKEHHS KOTHITHBHOT
Ta HUPKOBOI (QYHKIIN. BUSABICHHS CyOKITIHIYHOTO ypajkeH-
HS OpTraHiB-MillIeHEeH CTBOPIOE MEPEIYMOBH I PAaHHBOTO
MIpU3HAYCHHS JTIKAPCHKUX 3ac00iB, YIOBUIHHIOE TPOIIEC
JECTPYKIIiT HUPKOBOTO KITyOOYKa Ta 3armodirae mporpecy-
BaHHIO CEPLIEBO-CYIMHHUX 3axBoproBaHb [15,16]. Ilocu-
JICHHSI IHTEpecCy 10 NopyIIeHHs! HUpoK rpu I'X Moxe Oytn
BUIIPAB/IaHNM, 3B)KAI04X Ha MOIIMPEHICTh HE(PPOCKIEPO3y
SIK IPUYMHHU PO3BUTKY HUPKOBOI HEZIOCTATHOCTI, @ TAKOX TE,
1110 BUHUKHEHHS HaBiTh HE3HAYHUX CHMIITOMIB ITOPYILICHHS
(yHKLIT HUPOK (TT1ABUIIICHHS BMICTY KPEaTHHIHY, 3HIDKSHHS
KJIIPEHCY KpeaTHHIHY, TI0siBa MiKpPO- Ta MaKpOaJIbOyMiHYypii)
MpHU3BeE IO ICTOTHOTO IiJIBULICHHS PU3UKY PO3BHUTKY
CepIeBO-CY/IMHHHX YCKIIHEeHb 1 KapaiansHoi cmepTi [17].

MeTa po6otu

Otz (haxoBUX JIITEPATYPHUX HKEPEIT 3 AHAITI30M CYy9IaCHOTO
MONISATy HA MEXaHI3MHU PO3BUTKY YPa)KCHHSI HUPOK, CepILs
TIPY TIOETHAHOMY TIepeOiry rimepToHIYHOI XBOPOOH, Tirmep-
ypuKeMii Ta criocodu IXHpOT METUKaMEHTO3HOT KOPEKIIii.

ITaToreHeTnyni MexaHi3MH Ta JiarHOCTHKA KapiopeHAJbHUX
nopyuenb. MapkepaMy ITOIIKO/PKEHHSI HUPOK BBaXKalOTh
MIKpOaIEOyMIHYPif0, TIPOTEIHYPit0, KPpeaTHHIH CHPOBATKH
KpOBI Ta MBHIKICTH KITyOoukoBoi Qinmsrpartii (LLIK®D). [Tpu
XXH i Mapkepy BU3HA4AIOTh MI3HIO CTAII0 ypaXKEHHS HH-
POK, KOJI MEIMKaMEHTO3HA Tepallis He 3aBXK/1 e(pEeKTHBHA,
a rpolLec ypaxxeHHs1 HUPOK MoXe OyTH He3BopoTHUM [ 18].

Bimomo, 10 BMICT KpeaTHHIHY 3aJIe)KHUTh BiJl BIUIUBY pPi3-
HUX 1103apeHaJIbHIX (aKTOPIB (XapaKTep XapuyBaHHsI, Maca
TiJIa, TeH/IEPHI, BIKOBI i1 €THIUHI BIIMIHHOCTI). AJIbOYyMIHYpist
HAaJIKHUTB JI0 TaK 3BAaHUX CKPUHIHTOBUX MapKepiB, OCHOBHUM
HEJIOJTIKOM SIKHX € BIJTHOCHO HU3bKa CrIeu(IYHICTh 1 He3/1aT-
HICTh MOKa3yBaTH JMHAMIKY 3MiH.

3aranpHuit Henomik Gopmyn po3paxyHky [IIKD — neBHa
HETOYHICTh ITPU HOPMANTbHIK 200 He3HAYHO 3HIDKECHIH HIPKO-
Bilt pyHKkii. Came TOMy MOMMOMBCS iHTEpeC A0 O10IOTTIHIX
MapKepiB, 10 JAFOTh 3MOTY OIIIHIOBAaTH aKTUBHICTB 1 CTaIif0
HUPKOBOTO IIPOIIECY, MPHUITyCKAaTH XapakTep Mopdomoriu-
HUX 3MiH Y HUPKaX, a TAKO)K MOHITOPYBAaTH €(EKTUBHICTh
nikyBaHHs [19]. OcranHiMI poKamMHu Bce OiTbIle yBaru npy-
JUIISTIOTH MOIITYKY G10MapKepiB TOCTPOro Ta XpOHIYHOTO ypa-
YKEHHSI HUPOK, 1110 J1aJTi O 3MOTY 3/IIICHUTH PaHHE BUSIBIICHHS

TIATOJIOTIYHUX 3MiH y HUPKaX Ta BU3HAYHUTH IXHIH Xapakrep,
JT(epeHIiIoBaTH YPaKeHHS Pi3HHUX BiII1TIB He(POHY, Bipo-
TiTHO BCTAHOBHUTH CTAJII0 MATOJOTIYHOTO Tmporiecy. Cepen
HOBHX MapKepiB, SIKi aKTHBHO JOCII/PKYIOTh, HalO1IbIIe
3HAYCHHS MAIOTh MOJICKYJIa MTOMIKOKeHHS HIPOK-1 (KIM-
1), HeliTpodinbHUI JKeJlaTHHA3-aCOLIIOBAHUI JIITIOKaJIiH
(NGAL), inrepretikin-18 (IL-18), mucrarun C [18].

[ucrarun C BBO)KAIOTh «30JI0TUM CTAHIAPTOM» BU3HAYCH-
HST HUPKOBOI (DYHKIIiT, a HOTO TOCTIIKEHHS B CEYi J]a€ 3MOTY
OL[IHUTH CTYMiHb TyOy/sipHUX nopyiieHs [20]. Liucratun C
BHUPOOJIIETHCS 3 TIOCTIHHOO MIBUAKICTIO, BUTBHO (PLIBTPY-
€ThCs1, peabCopOYEThCs 1 KATabOI3yEThCS Y TPOKCUMAIIBHUX
KaHabIIX HepoHy. Ha #ioro piBeHb He BIUIMBAIOTH CTaTy-
pa i M’s130Ba Maca, a TOMy BBa)KArOTb, 1110 BiH € TOYHIIIINM
MTOKa3HUKOM (DYHKIIT HUPOK MOPIBHSHO 3 CHPOBATKOBUM
KpearuHiHoM [21].

V KINBKOX JOCIIKEHHSIX MOBLIOMIISUIN, 110 IucTatna C
TaKOXK € HE3aJICKHUM (DAaKTOPOM PHU3HKY ypakK€HHS opra-
HiB-MillICHeH 1 cepIieBO-CyTMHHIX TTO/IH y marieHTiB i3 ['X.
Tomy BBa)ka1oTh, 1110 MOHITOPUHT HOTO PiBHS BOYKIUBHI IS
KJIIHIYHOTO BEIEHHS TaKUX MaIlieHTiB [22].

V mocnimkeHHi, 31iHCHEHOMY B ApMiHCEKOMY METUIHOMY
xosemki ([TakucTan), MOKa3aHO 3B’ 30K MIXK I IBUIIICHHSIM
piBasA rcTatrHy C 'y CHPOBATII KPOBi Ta BAHUKHEHHSM TTOB-
HOIIHHOI rinepTeHsii 3 po3BUTKOM He(ponarii. Bcranonim
THIHHUHA 3B’ 30K MK ITiIBUIIEHHSM PIBHS CHPOBATKOBOTO
mucrariny C, JISTKMMH TTOPYIIEHHSIMHU (pYHKIIIT HUPOK, BUCO-
KHM PU3HKOM CEPIICBO-CYTMHHHUX 3aXBOPIOBAHb 1 CMEPTHICTIO
[23]. OcranHi TOCHIHKEHHS MOKa3aiH, 1o ructatiud C He
TUTBKU XapakTepu3ye QYHKITI0 HUPOK, alie i € He3aJeKHIM
MPEIUKTOPOM 3arajbHOl Ta CEPLEBO-CYINHHOT CMEPTHOCTI
y xBopux 13 XXH, i 6e3 Hei. 3’sicyBain, 1110 BiH Ma€ 3B’ 430K
13 MapkepaMu ypaykeHHs opraHiB-mimeneid npu ['X: rinep-
tpodiero miBoro murynouka (IJIL), ToBIMHOIO KOMITIEKCY
«IHTHMa-Me/Tia» COHHUX apTepii i Mikpoats0yMiHypieto [24].
BcranoBuim Takox, 1110 piBeHb MapKepa B CHPOBATL KPOBi
Ma€ CHIbHY KOPEJAIIo 3 1HAEKCOM MacH MiOKap/a JIiBOTO
IIJTYHOYKa, TOBOJII BUCOKY 4y TIIUBICTB (78 %) SIK TpeTuKTOp
possutky [JIII y mamienTis i3 XXH. Bogaouac fioro piBeHb
TIEPEeBAXKHO TTOB’s13aHMH 13 KoHLIeHTpuYHUM Turom [JIIII
[25]. Tinepypukemis CpHUYUHSIE MiIBUIIEHHS aKTHBHOCTI
peHiH-aHTi0TeH3uH-abocTepoHoBoi cucremu (PAAC),
rineprpodiro KITyOOIKOBOTO arapaTy, pO3BUTOK TyOyIOiHTep-
CTHIIIAJTbHUX YIIKOKCHB, 301IBIICHHS KaHAIBIICBOT ilIeMil
Ta panHe popmyBanHs XXH. V mamieHTiB i3 mogarporo Bu-
SIBUJIM CYTTEBE 30UIbIIeHHS [IUCTaTHHY C, OLIBII BUPAKCHE
mipu cymyTHiH [ X. BrirroueHHS boro moka3HuKa y popmyiry
Ppo3paxyHKy rnokasye Tsokui craaii X XH nopiBHsHO 3 Tpaau-
niitanmu Metoaukamu po3paxysky LIIK®. Otxe, nucratna
C MO)XHa BBa)KaTH HOBUM PaHHIM MapKepOM JIOKIIIHIYHOTO
ypaXXeHHS] HUPOK y XBOPHX Ha noaarpy [26].

NGAL (Neutrophil gelatinase-associated lipocalin, Heii-
TpoGhiTPHAHN KeJTaTHHA3-aCOLIHOBAHUI JIIMOKAIH) — TIi-
KOIIPOTETH, SIKU HAJISKUTB JI0 CYNepCiMeiCTBa JMOKaIIIHIB,
0 CKIIAAEThCS 3 20 HEBEIMKIX CEKPETOPHUX OUIKIB [27].
TpuBanmii yac NGAL BBaxkasu TUILKKA MapKepOM KJITHIYHOTO
TOCTPOTO TIONIKO/PKEHHSI HUPOK, ajleé B HU3LI JIOCHTIIKEHb
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MIOKa3aHO: BiH MO)ke OyTH 1 paHHIM MapKepoM rmovatky XXH
PI3HOTO TeHe3y, 30KpeMa IpU ypaXKeHHI HUPOK Y Pe3yJibTari
I'X. € nocmimkenns, mo piBeEs NGAL BuImii y XBOpux
Ha ['X mopiBHSHO 3 MarnieHTaMy 3 HOpMaJbHUM piBHEM AT
[28]. Bu3HaueHHS JMOKaNiHy Y KPOBI MOKHA BHKOPHCTO-
BYBATH JUIs OL[IHIOBaHHs HUPKOBOT QyHKIIT y XBopux Ha ['X
i, MOXKJIMBO, IUISl TIPOTHO3YBAaHHS IepeOiry TimepTOHITHOL
Hedpomnarii [29].

HuHi B OHATTS TIMEPTOHIYHOTO CepIsd BKE HE BKIAa-
€Tbesi TUTbKU HasBHICTH [JIII. AKTMBHO BHKOPHCTOBYIOTh
TEPMiH «PEMOJICITIOBAHHS CEPIs», IO BKIIIOYAE KOMILIEKC
3MiH pO3MipiB, (OPMH, CTPYKTYpH, OI0XIMIYHUX 1 (DYHK-
[IOHAJILHAUX BJIACTHBOCTEH MiOKapla IIij BIUTMBOM Pi3HUX
(axropis, Hacammiepen I'X. HasBricts IJIII aBTOMaTn4IHO
JIa€ TT1/ICTaBU BU3HAYNTH TAIi€HTA y IPYITy BUCOKOTO PU3HUKY
KapIioBacKyJsIpHUX yckiaaneHs [30]. Meros exokapmiorpa-
¢ii (ExoKI") nae 3Mory BU3HaUMTH F'€OMETPit0, CETMEHTApHY
CKOPOTJIMBICT, CHCTONIYHY Ta AIaCTONIYHY AUC(YHKIIIO
niBoro nnryHouka (JILI), posmip Ta 00’em miBoro mepea-
cepas (JIIT), mo Takok MOB’s3aHi 3 MiIBUIICHHAM PH3UKY
yckinanHens. Exokapaiorpadiuni o3naku [JII — norysxunit
MIPEANKTOpP CMepTi i y xBopux Ha I'X, 1 B 3aranpHIi momy-
Jsit, @ iXHS perpecist Ha T aHTUTINEPTEH3UBHOI Tepartii
moymirnmrye mporao3 [31].

Hiactomiuna mucdyHkiis iiBoro nuryHouka (JJIL)
— OLIBII paHHE MOPYIICHHS, XapaKTepHE s 0ararbox
CepLeBO-CyAMHHUX 3axBoproBaHb. IIpu I'X nopymenHs
HanoBHeHHs JIIII MOXyTh BHUABIATHCS HA paHHIN CTanil,
a TaKOXK YacTo MEePeyroTh MOPYLUICHHIO HOr0 CHCTOMIYHOT
¢yuxii [30]. Emigemionoriuamii 38”5130k Mixk ['X 1 JJJIJIIII
MIATBEPDKCHUIN Y HU3II OCTaHHIX gociimkens. Jo 50 %
mamienTi i3 ['X matote nmani nmpo JJIII, oo mos’si3aH0 3
8—10-pazoByM 30LIbIICHHSIM PU3UKY cMepTi. [inepToHis aco-
LIIOETHCS 3 TIOCHIICHHSIM BiJIKJIa/ICHHSI KOJIAreHy, PO3BUTKOM
IHTepCTUIIaTBbHOTO (BIOPO3Y Ta MOPYIICHHSIM T'OMEOCTasy
KaJIBLII0 B MiOKap/Ii, III0 MOXKE MPU3BOAUTH JIO TOTiPIICHHS
JUJII. IToxi6Hi mporecH BinOyBarOThCS 1 B CyAHHAX, IO
CTIpUYMHSIE 301IBIIEHHS IXHBOI KOPCTKOCTI, MOTIPIICHHS
¢bynxkmii [32].

V narieHTiB 13 migBHIIEHNM apTepianbHuM Trckom [JI1
— TOTYKHHH 1 He3aJIe)KHUN TPETUKTOP 3aXBOPIOBAHOCTI Ta
cMepTHOCTI. BTrim, Garato aBTOpiB BBa)KaroTh, 10 3MIHU B
Mopdororii ta pyrkionyBanHi JIIT MoxyTh BinOyBaTHCs 11e
10 TOsiB cTPyKTypHUX 3MiH y JILI [33]. Bucokuii kpoB’ st
THCK TiJBHINY€E KiHIeBUA miactomigaui Trck JILI Ta inmy-
kye JJJJII, o 3romom migsuiiye Trck y JIIT 1 cnpuaunse
HaBaHTaKeHHS Ha cTiHkH JII1. TlepeBaHTa)KEHHS THCKOM Y
JIIT Buknnkae narogizionoriyHi 3MiHH, 10 3yMOBIIOIOThH
CTPYKTYpHO-(QYHKIIOHATBHY TIepeOynoBy [34]. [TopyrmeHHs
¢ynkuii JITT yacto peecTpyoTh y MAIIEHTIB i3 CEPEIHBOIO Ta
TSDKKOFO (popMoro TinepToHii. BecranoBeHo, o 06’em JIIT e
mapkepom JJJUJIIL. 115 3mina — pakTop pu3MKy BUHUKHEHHSI
¢bi6pmaii nepencepas (PI1), srimHo 3 OpeMiHreMCEKUM
JIOCITIDKEHHSIM, sIKe TTOKa3aJio: 30uibiieHHs po3mipy JIIT Ha
5 MM pu3Beno 1o 30utkineHHs Bumnaakis I Ha 39 % [35].

V xBopux Ha ['X BusiBHIM nipsimy Kopersito piBas CK 31
cranom JU/UIII. PiBens CK BiporiziHO BUIIMI Yy NaIli€eHTIB

i3 JJJUIILI mopiBHSHO 3 MallieHTaMH, B SKUX (DYHKITS po3-
crabnenHst 30epexena; HaiiBummii pisens CK Bu3HauMIM
y TPyTIi XBOPHX 13 TiceBIoHOpMaIpHIM TrIToM JIJIJIII [36].

MeTtoan kopekuii KapjgiopeHaJbHUX MOPYIIeHb MPH
rineproHivyHiii XBopodi Ha T.1i MopyweHb MYPHHOBOIO 00MiHy.
AHTHrinepTeH3uBHa Tepallis IPU3BOANTS 10 3HKeHHs AT 1
CMEPTHOCTI BiJI CepPIICBO-CYAMHHHX 3aXBOPIOBAHB, 3a1I00irae
possutky XXH. Tak, 3umxennst cucronignoro AT (CAT)
Ha 10 MM pT. cT. i 3HWKeHHs miactomigaoro AT (JAT) na
S MM PT. CT. aCOIIIOIOTHCS 31 3MEHIICHHSIM PU3HKY Ceplie-
BO-cynuHHOI cuctemu (Ha ~20 %), 3arajnbHOI CMEpPTHOCTI
(na 10-15 %), incynbTiB (Ha ~35 %), KOPOHAPHUX TOAIH (Ha
~20 %) i ceprieBoi HemocTarHOCTI (Ha ~40 %) [5].

Po3pi3HsIIOTh ST KJIACIB aHTUTINIEPTEH3UBHUX ITperapa-
TiB repioi JiiHii. [oBops4m npo kputepii BHOOPY, HEOOXiTHO
3BaKATH Ha CyOKITiHIYHE ypaKeHHsS OpraHiB-MileHer ado
CYITyTHI KJIIHIYHI CTaHU B KOHKpETHOTO TarieHra. Huni Ji-
KyBaHHS TalieHTiB i3 [’ X IpyHTy€eThCS caMe Ha Ipemnaparax,
mo OnokytoTh PAAC, 1 Onokaropax Kajbli€BHX KaHaJiB
(BKK) [37]. I'X BusiBnsttots y 3641 % XBOpHX Ha moaarpy,
a B IIALIIEHTIB 13 META0OJIIYHIM CHHIPOMOM i1 4aCTOTa MOXKE
cranoButy 80 %. HemennkamMeHTO3HI 3aX0TH ITepe10aqaroTh
JOTPUMAaHHS JIETH 3 OOMEKEHHSIM MPOAYKTIB, IO MICTATh
mypuHH. Tepariis mojarpy BKIIOYAE TPENapaTH, o CIpHs-
I0Th 3HW)KEHHIO PIBHS YpaTiB, OCKUTBKH JJOCSTHEHHS peMicil
3aXBOPIOBAHHA 1 3HIKeHHS piBHA CK MOXe cymipoBOmKyBa-
THUCS 3HWKEHHsIM 1 ctabinizauiero AT. [Tpenaparamu BuOopy
JUTS TIAIIEHTIB i3 ToeTHAaHHAM nonarpu i I'X € metabomigyHO
HeiltpanbpHi BKK Ta iHriditopu aHrioTeH3MHIEPETBOPIO-
BaipHOTO (pepmenTy (IATID), o He BIUIMBAIOTH Ha PiBEHB
rifnepypuKeMmii, a TAaKOXK IpeICTABHUK OJIOKATOPIB pelienTopiB
anriorensuny II (BPA II) mo3apran [38].

3a cyyacHumH ysBieHHsMH, akTuBaiis PAAC Bigirpae
HaliBasxyuBinty poinb y peryssuii AT. Anriorensun I (AT
1) sk krogoBHi epexropuuii ropmoH PAAC uepes Ba30KOH-
CTPHKILiI0, 30UIbIeHHS MTicsiHaBaHTaxeHHs JILLI, 3aTpuMky
Harpiro Ta Boau migsuirye AT. JIoBrocTpokoBi epeKTH mija-
Buienns piBas AT 11, 0co6nuBo y TKaHHHAX, TPU3BOASTH J10
CEpLIEBOTO 1 CyANHHOTO PEMO/ICITIOBAHHS], YPasKeHHS HUPOK,
0 Yepe3 OpraHHi MOPYHIEHHS CIPUYMHSIOTH 3POCTAHHS
PH3HKY CEpLIEBO-CYANHHUX 3aXBOPIOBAHb | HUPKOBOI HEJO-
cratHocti [39]. Tomy B KapaioJOTiYHiN MPAKTHUII HIAPOKO
3aCTOCOBYIOTh aHTHTINEpTeH3MBHI mpenapati — [AIID ta
BPA II 1 Tumy. I[ToxazaHo, 110 3actocyBanHs [AIID sk MoHO-
Tepartii Ja€ 3MOTy A0cATTH 1iTboBoro piBHA AT y 40-60 %
0cib i3 M’sikoro0 a0o nomipHoto ['X y noeiHaHHI 3 perpecom
rimeptpodii miokapza.

VY HH3LI AOCIIKEHb OTPUMAJIHA JaHi, M0 CBiAYaTh:
TATI® xapakTepu3yOThCs OaraTorpaHHOIO aKTHBHICTIO,
a IXHI KapJioNpOTEKTOPHI BJIACTHBOCTI HE OOMEKYIOTHCS
AHTUTITICPTCH3UBHOIO JIi€F0. Y MAIII€HTIB 13 BHCOKAM KapIio-
BacKyisipHuM pusukom 6e3 I'X (SOLVD, HOPE, EUROPA)
3actocyBaHHs [AIID cynpoBomxyBanocss cTaTUCTUYHO
3HAYYIMM 3MEHIICHHSIM CMEPTHOCTI BiJ] CEpPIIEBO-CYAMHHUX
nipuunH (iHdapkTy Miokap/a, iHCYbTY). JlaHi miaTBepIKy-
[OTh HETIOBHY 3aJIEXKHICTh KapAiOMPOTEKTOPHOTO ePeKTy
IAII® Bin ixuboi anTHrineprensusHoi aii. L1 rpymna mpe-
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mapariB CIpHs€e TaKOXK HOpMaizarii mepdy3iiHOTO THCKY
B HUPKOBHX CYJMHAaX, €KCKpeLlii HaTpito Ta BOJIH, 3arodirae
PO3BUTKY ¥ TporpecyBaHHIO mpoTeiHypii. YacTkoBO Iist
OB ’sI3aHa 13 3arMo0iraHHsIM Jerpajallii OpaauKiHiHy, 10
CYIIPOBOIKYETHCSA 30UTBIICHHSM TPOMYKIIii OKCHITY a30Ty,
HpOCTalMKIIiHy Ta npocTarianauny E.. Ii edexrn Bu3Haya-
10Th Ba30/IMJIaTaTOPHY, AaHTUTPOMOOTHYHY, AHTHATEPOTCHHY
it antunpomideparusny aito [IATID [40].

AKTyaTpHOIO TIPOOJIEMOIO € BHOIp MATOTEHETHIHO 00-
IPYHTOBaHO1, 0€31e4HOT TIOTeH3UBHOI Tepartil y XBOPHUX Ha
mogarpy. Bimomo, 110 nesiki aHTHTiepTeH3UBHI MperapaTu
MOXYTb IIPU3BOJIUTH JI0 3pOCTAHHSI PIBHS ypaTiB y CHPOBATII
KpOBI, @ OT’Ke ITi/IBUIYBaTH PU3HUK PO3BUTKY roarpu. [ATID
30LTBIIYIOTh HUPKOBY ekckperito CK MIIsIXoM 3HMKCHHS
peabcopOii y MpoKCHMalIbHIX KaHAIbIX [41].

Pesynbrary OUTBIIOCTI CydacHUX METaaHaITi31B MOKa3yIOTh
abcomoTHoO 3ictaBHy edekruBHIicTh [AIID 1 BPA 11 momo
3HIDKEHHS 9aCTOTH PO3BUTKY PI3HUX CEpPLEBO-CyANHHUX
YCKIIaTHEHb, 30KpeMa JieTanbHuX [42]. Kiinivni eextr BPA
II mposiBIAIOTECS (DYHKITIOHATHPHUMH 3MiHAMH: CHCTEMHOIO
Ba30(MJIATALIIEI0, 3HIDKEHHSIM 3arajibHOro epuepuIHoro
CYIMHHOTO OTOpY, IiypeTUYHOTO e(eKTy, BIULTMBOM Ha Cy-
JMUHA (TIOMIMIICHHST CHIOTENTIaNbHOT (PYHKINT Ta CUCTEMHU
AQHTHOKCHIAHTHOTO 3aXHCTY, pemonemoBanss JIII i cyuH,
sumkeHHs koHuenrtpanii CK) [43]. Jlo3apran 3aBasku
OCOOIMBOCTSIM MOJIEKYJIIPHOI OyTOBH 3MiHIOE peadcopO-
LII0 yparTiB y MPOKCUMAIbHUX KaHAIBISIX HUPOK, 3HUKYE
piers CK y cupoBariii KpoBi, 30UTBIIYIOYH 11 EKCKPEIIiFo.
[penapar BuKIKMKae nomiphe mizBuineHHs ekckpenii CK,
10 HE CIIPUYMHSE PO3BUTOK CYINIOOOBOTO CHHAPOMY HpPH
noaarpi, 30utbiye pH ceui, 3amodirarouun Bunaainao CK B
ocaj i po3BUTKY HedponiTiazy. OcoOIMBOT BXKIMBOCTI ypH-
KO3YPHUYHI BJIaCTUBOCTI JI03apTaHy HaOyBalOTh Y JIIKYBaHHI
nanienTis i3 I'X 1 moparpoto [44]. JlozapraH 3HMXKYE piBEHb
CK y moHoTepartii [45], a npu o€ HaHOMY MTPU3HAYCHHI 3
AMITOJIMITIHOM IIeH €(PEKT IMOCHIFOEThCS [40].

Crneuudiune micue cepen bKK Hanexuts amioquriny,
npencraBHuKy Il mokonmiHHS, 10 XapaKTepu3yeThCs Hai-
OLTBIIT TPUBAJIMMH aHTUTIIEPTCH3NBHOIO TA AHTHIIIIEMIYHOIO
JIISIMH, YCITIIITHO ITPONIIIOB BceOiuHe BUBYEHHS 3 ITO3HUIIIH J10-
Ka30BO1 MEJMIIMHH B Pi3HUX KITIHIYHUX JOCTIIPKeHHSX [47].

B ocHoBi anTHrinepren3uBHoi il Bcix BKK — 3marHicTh
BUKJIMKATH BUPAKEHY apTepiabHy Ba30IMIIATAIII0 B PE3YiTb-
Tari IHAaKTHBALIT MOTEHIIaI-3aJIeKHUX KaJbLIEBUX KaHAIIIB
CYIMHHOI CTIHKH. AMIDIOIUITIH OJIOKY€E HaXOKEHHS 10HIB
KaJIBI}0 Yepe3 KIITHHHY MeMOpaHy B CepLeBHH 1 mIajKi
M’s13u. MexaHi3M aHTUTINepTEeH3UBHOI Hii aMIIOTUIIIHY
MOSICHIOETHCST TIPSIMUM pO3CJIa0iioBajbHUM BIUIMBOM Ha
INIA/IKI M SI3M CYIMH, 110 TPU3BOJMUTH JI0 3HIKCHHS 3arallb-
HOTO TneprepruyHOro CynuHHOTO oropy. Ilpu TpuBasomy
3aCTOCYBaHHI aMJIOAMITIHY BiOyBAa€ThCS 3BOPOTHHUH PO3-
Butok IJI111, 1 3a 3narHicTio Buknukaru perpecito [JII Bin
HE TOCTyHaeThes Aiyperukam Ta IATID. JloBeneHO TakoK,
10 aMJIOJIUITIH HE Ma€ HEraTMBHOTO BIUIMBY Ha JIITiIHHH,
ITypPUHOBHH 1 BYIJIEBOIHHI OOMiHH; 11€ 0COOINBO BaXKITHBO
ITiJ] 9ac JIIKyBaHHs XBopux Ha ['X, ajpke 6araro 3 HUX MarOTh
ioro nopymienns [48]. 3acrocysannsa BKK npusBoauts 1o

3HIDKEHHS PU3MKY BUHUKHEHHS TIOIArpH, IO MOB’A3aHO 3
IXHIM BIUTHBOM Ha (DYHKIIiF0 HUPOK, 30UTBIIICHHIM EKCKpEITii
CK, 3pocrannsm HIK®, a orxe mBuakocti kiipency CK i
KpearuHiny [49].

3riIHO 3 peKOMCHIAIISIMH AMEPHKAHCHKOTO KOJIC/KY PEB-
Marosiorii 3 mkyBaHHs romarpu 2020 poky, pernaparoMm rep-
1101 JTiHI{ 715 KOPEeKIIii MeTaboYHNX TOPYILIeHB, OB’ I3aHUX
13 TIOPYIIEHHAM IIypHHOBOTO 00MiHY, € anormyprHoi [50].

Kopurysaru piserp CK y XBOpHX 13 BUCOKUM PH3HKOM
PO3BHTKY CEpIEBO-CYTUHHUX MOMAIN HEOOXITHO HABITh MPH
0e3CHMITOMHIH rinepyprkeMii. AJIOIypHHOJ — HECETIEKTHB-
HUI 1HT10ITOp KCAHTUHOKCHIA3H, 1110 TpurHiuye cuate3 CK
3QJIEKHO B 1031, MOro BBaXaIoTh oquuM i3 Haie(heKTHB-
HIINX MIPenapariB, 10 3MEHIIYIOTh KOHIIEHTPAIII0 yPaTiB y
CHPOBATIIi KPOBI, Ma€ 3aXMCHUH BIUINB HA CEPLIEBO-CYANHHY
cucremy [51,52]. YV OoCHimKeHHSIX TOBEICHO: MPpU3HAYCH-
HS TIperapary I0B’si3aHe 31 3HWKEHHSIM 3arajibHOTO PiBHS
cmeptHocTi [51,53] Ta cnipusie icrorHoMy 3HMkeHHIO CAT y
HAIIEHTIB, SIK1 OTPHUMYBAJIH IMIIOTEH3MBHI IPETIAPATH, & TAKOXK
y HeTiKoBaHMX. [ iMOTeH3WBHUH €(pEKT MOKHA TOSICHUTH
TTO3UTHUBHUM BIUTHBOM TIPETIapaTy Ha KOPCTKICTh apTepiid,
a OTXKE 3HIKEHHS CEepLIEBO-CYAMHHUX yCKJIaaHeHb [51,54].
AutortypuHon Takox Mae Hesanexnui Big AT i CK BrutiB Ha
CYIMHHY Mepexy, Brirouatoun perpec [JIII i momimmeHHs
eHoTenianbHoi yHKIl. L1i eekTr OB’ s3aHi 31 3HUKCHHSIM
OKHCITFOBAJILHOTO CTPECY, BUKIMKAHOTO aKTHBHICTIO KCaH-
TuHOKCHAa3| [55]. KcanTnHOKCHIa3a — MKepeno akTHBHUX
(OpM KHCHIO B cepleBO-CyIMHHIN CHCTeMi Ta HUpKaX. i
aKTHUBALIis CIIPUYNHSIE OKUCITIOBAILHUH CTpeC 1 acowiifoBaHe
3 HAM YIIKO/DKEHHS CY/IMH, 1[0 BaXXJIMBO B MaTodizionorii
rineproHii [56]. JIikyBaHHS a0y pHUHOJIOM ITOB’ sI3aHE TAKOXK
31 BHHIKEHHSIM PU3HKY IHCYIIBTY, CEPLIEBUX NOJIN Y MAI[I€HTIB
BiKOM TIoHa 65 pokiB i3 I'X [57].

BucHoBKkuM

1. OcTaHHIMH pOKaMH aKTHBHO BHBYAIOTH POJb Timep-
YpUKeMii B PO3BUTKY Ta IPOrPECYBaHHI 3MiH i3 OOKy cep-
LIEBO-CYIMHHOI CUCTEMH Ta (yHKILIi HUPOK y XBOPHX Ha
rinepToHiuHy XBopoOy. OfIHaK pe3yNbTaTy TAKHX JIOCIHKEHb
MaroTh CYNEPEWINBUI XapaKTep.

2. HeoOxiHi 10MaTKOBI JOCIIPKEHHS /17151 BUSIBIICHHSI ITPH-
YHHHO-HACITIAKOBHX 3B’S3KiB 1 MEXaHi3MiB PO3BUTKY CYIIyT-
HiX 3aXBOPIOBAHb ITiJ] 9ac MOPYIICHHS ITypHHOBOTO OOMIHY.

3. BusiBiieHHsI MapKepiB paHHBOI JJIaTHOCTHKH yPa)KCHHS
MiOKap/ia Ta HIPOK, aHTHT iIIepTeH3MBHA Tepartisi METabO0IiuHO
HEUTpaJbHUMHU IIperaparamMy CIpUSITHMYTh MPOMUIaAKTHLI
YCKJIQ/IHEHb 1 MOKPAILEHHIO MIPOTHO3Y Yy XBOPHX Ha Tirep-
TOHIYHY XBOPOOY ITi/T Yac MOPYIICHHS ITyPHHOBOTO OOMIHY.
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In the latest conditions of development and formation of the pharmaceutical industry, the introduction of new synthetic medicines
requires continuous monitoring of the quality and safety of their use. For many years, synthetic drugs have remained an essential tool in
the prevention and control of diseases of various etiologies. Among the synthetic class of substances, first of all, those that are low-toxic,
safe, and effective deserve attention. In recent decades scientific publications prove the prospects of searching for new biologically active
compounds among derivatives of 1,2,4-triazoles with fragments of various heterocyclic systems. Scientists claim that the combination of
several structural fragments of heterocycles in one molecule leads to the emergence of new types of biological action, and sometimes to
an increase in known pharmacological effects. At the same time, the synthesized compounds belong to the class of low-toxic or practically
non-toxic substances.

The aim of our work is to analyze foreign and native sources on the biological activity of 1,2,4-triazole derivatives.

Conclusions. Among these derivatives, molecules that exhibit broad antifungal and antimicrobial activity, antitubercular, antiviral,
actoprotective, antihypoxic, analgesic effects, etc. were found. After analyzing the known data, a number of «structure-action» regularities
were established. The obtained results will be useful for further research work of scientists.

Key words: 1,2 4-triazole, biological properties, activity.
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AHani3 6ionoriunmx Bnactusocten 1,2,4-Tpia3onBMiCHMX CONYK (ornsg nitepartypm)
A. B. XinbkoBeLpb, B. B. MNapyeHko

Y cyyacHuX yMOBax PO3BMUTKY i CTAHOBMEHHS bapMaLeBTUHHOI MPOMMUCIIOBOCTI BMPOBAMXKEHHS HOBUX CUHTETUYHUX Mikapcbkux 3acobis
noTpebye MOCTIHOTO KOHTPOMO AKOCTI Ta 6eaneku ix BUKOpUCTaHHS. [poTarom GaraTbox POKiB CUHTETUYHI MiKW 3anuLIaloTbes CyT-
TEBUM iHCTPYMEHTOM LLOAO NpodpinakTuky Ta 6opoTbon 3 xBopobamu pisHoi eTionorii. Cepen CUHTETUYHOIO KNacy pe4YoBUH Nepeaycim
3aCnyroBytoTb Ha yBary Ti, LU0 € ManoTOKCUYHUMU, 6e3nedHuMu i edekTrBHUMMW. HaykoBi nybnikaLii B ocTaHHi 4ecaTUniTTs nokasyTb
NEePCMEeKTUBHICTb MOLUYKY HOBMX BiONOriYHO aKTUBHMX CMOMyK cepen noxiaHux 1,2,4-Tpiasonis i3 hparmMeHTamMu pi3HNX reTepoLMKIIYHNX
CUCTEM. YYeHi CTBEPAXYIOTb, L0 NOEAHAHHS AEKINbKOX CTPYKTYPHUX pparMeHTiB reTepoLMKiB B O4HIN MoneKyni npu3BoanTb A0 NOSIBY
HOBUX BWAiB BionorivHOI Aji, iHKONKM | 4O NOCUNeHHs BifoMMx hapmakomnoriyHnx edekTis. [1o TOro » CMHTE30BaHi CNoMNyku Hanexartb 4o
Knacy ManoTOKCUYHUX YN MPAKTUYHO HETOKCUYHUX PEYOBUH.

MeTa po6oTu — aHani3 3aKOPAOHHMX i BITYM3HSIHUX DXepen oo GionoriyHoi akTMBHOCTI 1,2,4-Tpia3onnoxigHux.

BucHoBku. Cepen 3a3HaveHux NOXigHUX BUSIBNEHO MOMEKYNH, siki NPOSIBNSOTH LWMPOKY NPOTUrPUMOKOBY Ta NPOTUMIKPOOHY akTUBHICTb,
npoTUTY6EepKyNbO3HY, NPOTUBIPYCHY, aKTOMPOTEKTOPHY, aHTUMNOKCUYHY, aHanbreTUyHy Aito Towwo. MNpoaHanisysaBLumM BifoMi AaHi, BCTa-
HOBIIEHO HU3KY 3aKOHOMIpPHOCTEN «ByaoBa — Ais». Pesynsratv 6ynyTe KOPUCHUMK ANS NOJanbLLOi HAYKOBO-4OCMIAHOT PO6OTH BYEHNX.

Knrovogi cnoea: 1,2,4-Tpiason, 6ionoriyHi BNacTMBOCTI, aKTUBHICTb.

AkTyanbHi nuTaHHA hapMaLeBTUYHOI | MeAUYHOT Hayku Ta npakTuku. 2022. T. 15, Ne 1(38). C. 102-106

Ananu3 6uonormyeckmx cBoicTB 1,2,4-Tpuasoncoaepxalyux coeauHeHmin (063op nutepatypsbl)
A. B. XvnbkoBed, B. B. MapyeHko

B HoBemLmx YCINoBUAX pa3BnUTUA N CTaHOBINEHNA hapmaLeBTU4ECKOM MPOMbILLIIEHHOCTY BHEAPEHWE HOBbIX CUHTETUHECKMX NEKAPCTBEHHBIX
cpeacTs TpeGyeT NOCTOAHHOIO KOHTPOIA Ka4yectBa 1 6e30MacHOCTM MX MCNOMb30BaHMS. B TeUeHne MHOTVX NET CUHTETUYECKMNE NieKkapcTea
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OCTaKTCS CYLLECTBEHHBIM MHCTPYMEHTOM B npodunaktuke 1 6opbbe ¢ GonesHsmu pasHoi aTuonorun. Cpeaum CUHTETUYECKOro Knacca
BELLECTB Npexze BCEro 3aCnyX1BaKT BHUMAHWS MarnoTOKCUYHbIe, 6esonacHble 1 achdekTuBHbIe. HayuHble nybnukaumm 3a nocnegHue
[ecATUNETUS AOKa3bIBaAOT NEPCMEKTUBHOCTb NOMCKA HOBBIX GMONOMMYECKM aKTUBHBIX COEAMHEHNIA CPEaM NPOU3BOAHbIX 1,2,4-Tprasonos
C (pparMeHTaMm pPasnnYHbIX FETEPOLIMKIIMYECKIX CUCTEM. YUEHbIE YTBEPXKIAIOT, YTO COMETAHUE HECKOMbKUX CTPYKTYPHBIX (hparMeHToB
reTepoLMKIIOB B OAHOI MOMeKyne NpUBOANT K MOSIBIEHWIO HOBbIX BULOB BMONOrMYeCcKoro AECTBUS, @ UHOTAA U K YCUMEHMIO M3BECTHBIX
thapmakonormyeckmx agekToB. Mpy 3TOM CUHTE3MPOBAHHbIE COEAUHEHUS OTHOCSATCS K KIaccy ManoTOKCUYHBIX MU MPaKTUYeCKn He-
TOKCMYHbIX BELLECTB.

Llenk paboThkl — aHanm3 3apybexHbIX M OTEYECTBEHHbBIX MCTOYHUKOB, KacaloLLMXCs G1onornieckon akTuBHocTv 1,2,4-Tpra3onnponsBoaHbIX.

BbiBoak!. Cpeau ykasaHHbIX MPOU3BOAHBIX HaAEHb! MOMEKYTbI, KOTOPbIE NPOSIBASKOT LUMPOKYH MPOTUBOTPUGKOBYHO 1 NPOTUBOMUKPOBHYHO
aKTUBHOCTb, NPOTUBOTYGEPKYNIE3HOE, NPOTUBOBUPYCHOE, aKTONPOTEKTOPHOE, aHTUTUMOKCUYECKOE, aHalbreTMYeckoe AeNCTBUE U T. A.
MpoaHanManpoBaB N3BECTHbIE JaHHbIE, YCTAHOBUMM Psifi 3aKOHOMEPHOCTE «CTPOeHMe — AeincTane». PesynsTatel GyayT nonesHsl Ans

[arnbHenLwen Hay4Ho-MCCneaoBaTenbCkon paboThl YYEHBIX.

Kntouesble cnoga: 1,2,4-Tpuason, 6uonornyeckne CBOWCTBA, akTUBHOCTb.

AkTyanbHble BONpochl hapMaLeBTUYECKON M MeOULMHCKON Hayku U npakTuku. 2022. T. 15, Ne 1(38). C. 102-106

According to the World Health Organization, people’s ave-
rage life expectancy has increased over the past fifty years.
Achievements in the field of Medicine and pharmacy played
not the least role in this. A qualitative leap occurred with
the rapid development of chemistry, it became possible to
install the active components of many drugs and introduce
the first purely synthetic drugs. Later on, synthetic chemists
began to practice various chemical modifications of already
existing active molecules. But despite all the scientific
achievements, the problem of finding new highly effective
biologically active substances still does not lose its relevance.
The reason for this is the low effectiveness or lack of it in well-
known drugs used for the prevention and treatment of a few
pathological conditions, as well as the presence of side effects.

Aim

The aim of our work was to summarize scientific data in
recent years concerning the biological properties of 1,2,4-tri-
azole derivatives. This work will be useful for synthetic
chemists who are engaged in the design and development of
new compounds consisting of a 1,2,4-triazole core, in order
to obtain new and better tools in terms of efficiency and
safety.

Scientists have proven that chemical structures containing
fragments of 1,2,4-triazole and quinoline have a wide range
of chemotherapeutic properties [1], they have demonstrated
high antibacterial activity against both drug-sensitive and
drug-resistant bacteria. Establishing a structure-activity rela-
tionship (SAR) is necessary for further rational development
of 1,2,4-triazole-containing synthetic systems against sensi-
tive and Drug-Resistant Pathogens. It has been experimentally
proven that a small number of metal ions included in the struc-
ture of 1,2,4-triazole increases the activity of molecules [2]. In
particular, the Schiff bases having-nucleophilic substituent’s
OH, —SH, and —-NH2 in the ortho-position azomethine group
have the corresponding structures to coordinate with metal
ions, forming more stable metalal-chelates. The unique pro-
perties of chelates, which act as an intermediate bond between
conventional organic and inorganic compounds, provide
innovative opportunities in the field of pharmaceutical
chemistry. Bio-organic compounds play an important role in

the development of a new strategy for creating effective drugs,
in particular phenylenediamine derived mono- and bis-Schiff
bases, 2-{[(4-aminophenyl)imino]methyl}-6-methoxyphe-
nol and 2,2°-{benzene-1,2-diylbis[nitrilomethylylidene]}
bis(6-methoxyphenol) [2]. The authors identified a few bio-
logical activities in such molecules: antifungal, antibacterial,
antioxidant.

Bacterial infections are mainly caused by Gram-positive
and Gram-negative microorganisms due to the intensive
reproduction of harmful strains. Antibiotics can disrupt
the processes necessary for the growth and proliferation of
bacterial cells, and they are an effective weapon for fighting
bacterial infections. However, excessive and improper use of
antibiotics leads to an increase in antibiotic resistance among
microorganisms, which creates an urgent need to develop
new effective drugs.

Molecules containing the triazole fragment have a broad
spectrum of action against a group of clinically important bac-
teria, including drug-resistant pathogens [3], so the rational
design of these derivatives can open the door to the possibility
of developing new effective agents against resistant strains.
A team of scientists has developed methods for obtaining
new complexes based on 4-[(5-amino-1H-1,2,4-triazole-
3-YL)imino]methylbenzene-1,3-diol and 2-[(5-amino-1H-
1,2,4-triazole-3-YL)imino]methyl}-6-methoxyphenol with
a number of transition metals [4]. The compounds were
also thoroughly tested for antibacterial activity against five
bacterial strains (Halomonas halophila, Chromohalobacter
israelensis, Escherichia coli, Chromohalobacter salexigens,
and Halomonas salina) and bioanalysis of enzyme inhibi-
tion. The efficiency of synthesized derivatives is proved [4].
Another team synthesized effective derivatives of a number
of 1,2,4-triazole-3-yltioacetamide and 5-pyrazine-2-YL-
3h — [1,3,4] oxadiazole antitrypanosomal activity [5]. The
compounds showed moderate cytotoxicity with selectivity
indexes from 12 to 102 and effective activity (IC,, = 6,10
micromoles and IC, 8.66 micromoles) eight times higher
than the reference drug, standard water-soluble tetrazolium-8
(WST-8) (IC,, 0,79 micromoles and IC  1.35 micromoles),
respectively.

Tuberculosis (TB) is an infectious disease caused primarily
by Mycobacterium tuberculosis and is responsible for 4.000
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deaths per day in 2019 worldwide [6]. The authors proved
the possibility of effective control of this bacterial infection
with the help of new derivatives of thiazole, thiotriazole, and
semicarbazones [6]. Scientists have also developed a series
of new hybrids 1,2,4-triazole-norfloxacin. The compounds
showed a higher antibacterial effect than norfloxacin against
gram-positive and gram-negative bacteria [7]. In addition,
hemolysis was not observed at a concentration of 64 mic-
rograms/ml, which indicates the good biocompatibility of
molecules. Molecular docking showed the lowest binding
energy from -9.4 to -9.7 kcal/mol. It was also predicted
that all compounds exhibit excellent affinity for bacterial
topoisomerase IV [7]. Original and interesting research will
be offered by scientists developing coumarin-containing
heterocyclic compounds [8]. The possibility of combining
coumarin and 1,2,4-triazole fragments to solve the problem of
creating innovative antibacterial derivatives has been proven
by a team of scientists [8]. Other authors have developed a
series of 4-amine-3-hydrazino-5-mercapto-1,2,4-triazole
Schiff bases — effective antifungal agents [9].

A group of scientists conducted interesting studies on the an-
tiviral activity of 1,2,4-triazole-containing compounds [19].
The activity was studied against viruses, hepatitis C, influenza
A, and influenza B, herpes of the first and second types, etc.
As a base agent, the already well-known drug Ribavirin was
chosen, in the structure of which there is a 1,2,4-triazole frag-
ment. Ribavirin analogs were obtained that have a vinylaryl
substituent in the fifth position of the triazole ring (E and Z
isomers). After studying this activity, it became known that only
E-isomers are highly active, while Z-isomers are inactive. After
analyzing the structure-action, it became known that the high
activity of E-isomers is associated with a rigid bond between
triazole and the aryl ring, as well as due to the presence of a
lipophilic substituent in the para-position of the aryl ring [18].

Another group of scientists obtained a few acetamide-sub-
stituted analogs of Doravirin, which is a nucleoside reverse
transcriptase inhibitor and is used to treat HIV infections [20].
Most of the obtained compounds showed inhibitory proper-
ties against HIV, but the compound that had a 1,2,4-triazole
substituent in the amide fragment showed a result exceeding
the comparison agent Doravirin.

Condensed derivatives of 1,2,4-triazole, namely stable
c-aducts of 1,2,4-triazolo[5,1-c]triazines and 1,2,4-triazo-
lo-[1,5-a] pyrimidines with various polyphenols, were also
studied for antiviral activity [21]. The resulting triazoloazines
modified with fluoroglycin showed high activity against the in-
fluenza A virus, after molecular modeling, it was found that
their action is directed against viral hemagglutinin, a protein
that ensures the ability of the virus to attach to the host cell.

The search for new promising compounds among 1,2,4-tri-
azole derivatives is carried out not only by foreign scientists
but also by domestic ones, in particular, scientists of Zapo-
rizhzhia State Medical University have been obtaining and in-
vestigating new molecules based on 1,2,4-triazoles for many
years. Over the years, a considerable number of interesting
compounds have been obtained, which today have practical
value and are used in various industries.

In the modern world, the majority of society lives at a fast
pace, constant physical and emotional stress, is influenced
by technological progress, as well as global urbanization, all
this together leads to stress, anxiety and general fatigue of
people. As a result, there is constant fatigue, a sharp decrease
in the protective and adaptive mechanisms of the body, immu-
nity, which in turn contributes to the emergence of a number
of other negative processes in the body. That is why, recently,
the general interest in actoprotective agents has been increa-
sing, because these are drugs that help preserve and increase
the body’s resistance to physical exertion, increase efficiency.

Native scientists have obtained a number of thiophene
derivatives, among which high actoprotective activity was
detected, and it was found that the introduction of aromatic
pharmacophores with a bromine or fluorine atom into the cor-
responding 1- R -2-((4-R1-5-(thiophene-3-ylmethyl)-1,2,4-
triazole-3-yl)thio)ethanones increases actoprotective activity
[10]. High results on actoprotective action were demonstrated
by some salts of 3-(thiophene-2-ylmethyl)-1H-1,2,4-triazole-
5-thiol, namely potassium 2-((3-(thiophene-2-ylmethyl)-
1H-1,2,4-triazole-5-yl)thio)acetate, it is interesting that
when replacing the potassium cation with a sodium cation,
the actoprotective activity decreases [11].

Among the obtained fluorophenyl-containing 1,2,4-tri-
azoles found compounds that are sensitive to strains of
Staphylococcus aureus — 5-(2-fluorophenyl)-4-((5-nitrofu-
ran-2-yl)methylene)amino-4H-1, 2,4-triazole-3-thiol and
Candida albicans — 5-(2-fluorophenyl)-4-((4-bromophenyl)
ylidene)amino-1,2,4-triazole-3-thiol, it should be noted that
the highest indicators obtained by replacing aromatic sub-
stituents of 1,2,4-triazole with a fragment of nitrofuran [12].
As evidence that most derivatives of 1,2,4-triazoles exhibit
antifungal and antimicrobial activity a number of S-alkyl-sub-
stituted 4-R-5-(3-(3-(pyridin-4-yl)-1H-1,2,4-triazole-5-yl)
thio)methyl)-4H-1,2,4-triazole-3-thiols were obtained and
studied which demonstrated a sufficiently high level of this
activity [13]. Compounds 4-(5-((5-(alkylthio)-4-methyl-4 H-
1,2,4-triazole-3-yl)thio)-1H-1,2,4-triazole-3-yl)pyridine and
4-(5-((5-(alkylthio)-4-ethyl-4H-1,2,4-triazole-3-yl)thio)-
1H-1,2,4-triazole-3-yl)pyridine had moderate antimicrobial
activity against test-strain Staphylococcus aureus. After stu-
dying the obtained results, conclusions were made regarding
the relationship between the length of the carbon chain of
the obtained S-alkyl-substituted thiols and the increase in
the corresponding activity.

The obtained results are undoubtedly significant for
pharmaceutical science, as fungal infections are widespread
and have the ability to develop resistance to drugs that are
presented in the pharmaceutical market.

Among all diseases, heart disease ranks first in mortality. It
has recently become known that a significant role in myocar-
dial damage is played by the inability of the cardiomyocyte
energy system to utilize oxygen. As a result, the formation
of free radical, active forms of oxygen increases, which con-
tributes to damage to functionally important proteins, nucleic
acids, and other structures of cardiomyocytes, which inevi-
tably leads to the development and progression of ischemic
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myocardial damage. In this regard, pharmacological drugs for
antiischemic protection of the myocardium — antihypoxants —
are currently being actively developed and implemented in
clinical practice.

For this purpose, the antihypoxic activity of compounds of a
number of S-substituted 1,2,4-bis-1,2,4-triazoles was studied,
and a certain pattern was established during the study, namely,
the introduction of an acetyl radical into the molecule causes
an increase in the antihypoxic effect, and the introduction of
a phenocyl group by the sulfur atom led to a decrease in this
effect [14]. The highest activity is set for 1-((4-ethyl-5-(((3-
(pyridin-4-il)-1H-1,2,4-triazol-5-il)tio)methyl)-4 H-1,2,4-
triazol-3-il)tio)propane-2-on.

However, it should not be forgotten that the most com-
mon cause of cardiovascular diseases is atherosclerosis.
Atherosclerosis is a disease that affects arterial vessels due
to the proliferation of connective tissue and the formation
of arterial plaques. This pathology leads to heart attacks
and strokes.

Until recently, this disease was considered a disease of
old age, but every year this disease “gets younger”. That
is why it is very important to look for new compounds that
will show hypolipidemic activity. Among the morpholinium
salts of 2-(4-R-5-R -4H-1,2,4-triazole-3-ylthio)acetic acids,
compounds were found that showed quite high results [15].
The formation of atherosclerosis was determined by the level
of several indicators: total cholesterol, B-lipoproteins, tri-
glycerides, and cholesterol levels in aortic tissues. Accord-
ing to the results of the research, interesting regularities of
structure-action dependence have been established. Thus, in
the transition from 2-methylphenyl to 4-bromophenyl and
2-methoxyphenyl radicals at the position of the N4 atom
of the nucleus of 1,2,4-triazole in the morpholine molecule
2-(5-(4-pyridyl)-4-R-1,2,4-triazole-3-ylthio)acetate a gradual
loss of hypocholesterolemic activity was observed in. When
replacing a methyl radical with phenyl and 2-methylphe-
nyl radical at the position of the atom of the 1,2,4-triazole
nucleus in the morpholine molecule 2-(5-(4-pyridyl)-4-
R-1,2,4-triazole-3-ylthio)acetate showed a gradual loss of
hypotriglyceridemic activity. A total of twelve compounds
were analyzed, of which morpholine 2-(5-(2-pyridin-1-yl)-
4H-1,2,4-triazol-3-ylthio)acetate showed the highest activity
against all indicators.

The search for substances that have analgesic effects
has long been a priority in pharmacology because pain is
a key symptom of most diseases. Analgesics are a group
of drugs used to relieve pain caused by inflammation or
damage to tissues and organs. There are many members of
this pharmacological group, both synthetic and herbal, but
they all have a few contraindications and side effects. It is
known that condensed 1,2,4-triazole derivatives have a high
analgesic effect [16]. Given the fact that most 1,2,4-triazole
derivatives are low-toxic compounds, the search for deriv-
atives of this series of new analgesics is promising. Native
scientists have combined the pyrimidine and triazole cycles
to obtain new compounds [17]. As a result, a few 5-me-
thyl-3-aryl-[1,2,4]triazolo[4,3-a]pyrimidin-7-ol derivatives

were obtained, the effectiveness of which outperformed that
of the reference drug (ketorolac). The hot plate test was used
to determine the latent reaction period. The highest activity
was determined for a compound containing a methyl group
in the fourth position of the aryl substituent, and when
halogens are introduced into the aryl moiety, a decrease in
this effect is observed.

Conclusions

In the course of our work, scientific works of native and
foreign scientists were processed in order to analyze and
generalize known data on the biological activity of a number
of derivatives of 1,2,4-triazole. The already obtained results
indicate the prospects of these derivatives because they
demonstrate a fairly wide range of biological activities and
low toxicity.
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BionoriyHi ocobnuBocTi HOBUX noxiaHux 1,2,4-Tpiazony
(ornag nitepatypm)

M. B. Ornobnina®@*

MeanyHuin iHCTUTYT YOpHOMOPCHKOrO HaLlioHarnbHOro yHiBepcuTeTy imeHi MNetpa Morvnu, M. Mukonais, Ykpaina

Motpeba cyyacHoi ximii 1,2,4-Tpiazonie nonsrae B noLykax GinbLU paLioHanbHWX LAAXIB CUHTE3Y GIiONOriyHO akTUBHUX PEYOBWH. HUHI
BiJOMa MeBHa KinbKiCTb NpMBabNMBMX ansTepHaTMB (MOPIBHSHO 3 KNACUYHUMU METOAMKAMM CUHTE3Y) NOTEHLHO GioNoriYyHO akTUBHUX
noxiaHux cepeq 1,2,4-tpiasonis. Lli cnonykv nposiBRsioTb NPOTUMIKPOBHY, NPOTUrpUBKOBY, aHTUOKCUAAHTHY, NPOTU3anasnsHy, NpoTuBIpyC-
HY aKTWBHOCTI TOLLO. 3a pesynsTatamu y3aranbHeHHst (haxoBux NiTepaTypHUX mxepen obpaHo NepcnekTUBHUIA HaNpsam Ans HayKOBUX
JocnigxeHsb.

Meta po6oTu — BUSHAYEHHS TEHAEHLIT Cy4aCHOrO OPraHiYHOro CUHTESY, L0 YiTKO BKa3ye Ha MOXIIMBICTb PI3HOMAHITHOMO XiMiYHOrO MoAe-
ntoBaHHs 1,2,4-Tpiasony Ta 0COBIMBOCTI 3aCTOCYBAHHS iXHiX MOXigHMX.

Marepianu Ta Mmetogu. Y poboTi BUKOPUCTANM METOAMN: CUHTETUYHWIA, aHaNITUYHWUIA, iHOPMALLIAHOTO MOLLYKY, ONMCOBUIA, y3aranbHEHHS.
Matepianamu gocnimkeHb cTanu nitepaTtypHi fpkepena, Lo MiCTATb iHpopmaLito LWOo[O akTyanbHOCTI, NePCNeKTUB XiMIYHOTO MOAENto-
BaHHs 1,2,4-Tpiasony.

PesynkraTu. 3aiCHEHO NMOLWYK, aHani3 Ta y3aranbHeHHs NPUBabnMBMX anbTEpPHATVB (MOPIBHAHO 3 KMACU4YHUMKU METOAMKaMM CUHTE3Y)
NoTEHLiNHO BionoriYHO akTMBHMX NoxiaHuX ceped 1,2,4-Tpiasonie. Ha nigcrasi BUBYEHHSI BENMKOTO MacuwBy iHopmaLlii Ta NpoBeaeHHs
MaTeHTHOrO NoLyKy 3a octanHi 10 pokiB 3HangeHo maixe 700 pxepen iHdopMaLii, Ae BUCBITNEHa poboTa HayKOBMX KOMEKTUBIB PidHUX
KpaiH CBITy 3 MPOBEAEHHS: CKPUHIHIOBUX AOCHiMXEeHb aHTUbaKTepianbHOI akTUBHOCTI HOBKX 3-apur-5-mepkanTo-1,2,4-Tpiasonis i Te-
Tpa-O-aueTun-a-D-rntokonipaHo3unbpomiay; nowwyky cepii HoBUX crnonyk cepen 4,5-gudeHin 4H-1,2,4-tpiazon-3-Tionis i3 NOTYXXHUMK
nokasHukamm aHTMbakTepianbHOT akTMBHOCTI WOAO S. aureus i NpoTMrpubkoBoi akTUBHOCTI NpoTi Candida albicans; BCTaHOBNEHHS! HOBMX
KaHaupartie cepen mMonekyn Tiasono[3,2-b]-1,2,4-tpiason-5(6H)-oHiB, siki BONOAj0T 3HE60M0BaNBbHOK Ta NPOTU3aNnarnbHOK aKTUBHICTIO;
[LOBE[IEHHS! MOMIPHOI MPOTUMIKPOBHOI Ta AOBOMI BUCOKOI NPOTUIPUOKOBOI aKTUBHOCTI CMOIYK.

BucHoBku. OnpawtoBaHHsi, eNeMeHTV cucTeMaTraallii, 3icTaBneHHs Ta y3aranbHeHHs Cy4acHux [pkepen iHdopmalii ceigyaTts npo fosoni
BUCOKi NOKa3HWKK BionoriyHOT akTUBHOCTI noxigHux 1,2,4-Tpiasony.

Kntouogi cnoea: cuHTe3, cnonyku, noxigHi 1,2,4-tpiazony, aHTuMikpobHa gisi, aHTurpubkoBsa fisi.
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Biological features of new 1,2,4-triazole derivatives (a literature review)
M. V. Ohloblina

Modern chemistry of 1,2,4-triazoles is in need of the search for more rational ways of synthesizing biologically active substances. To date, a
number of attractive alternatives to the classical methods for the synthesis of potentially biologically active derivatives among 1,2,4-triazoles
are known. The above mentioned compounds demonstrate antimicrobial, antifungal, antioxidant, anti-inflammatory, antiviral activity, etc.
Based on the results of literary sources generalization, a promising direction of scientific research was chosen.

The aim of this work is to determine the direction of modern organic synthesis, clearly indicating the possibility of various chemical modeling
of 1,2,4-triazoles and the peculiarities of using their derivatives.

Materials and methods. The following methods were used in the work: synthetic, analytical, information retrieval, descriptive, generalization.
The materials for the study comprised literary sources containing information on the relevance and prospects for further chemical modeling
of 1,2,4-triazole.

Results. A search, analysis and generalization of attractive alternatives to classical methods for the synthesis of potentially biologically
active derivatives among 1,2,4-triazoles was carried out. Based on the study of a large amount of information and patent search over
the past 10 years, about 700 sources of information have been found. They highlight the work of scientific teams from around the world
devoted to screening studies of the antibacterial activity of new 3-aryl-5-mercapto-1,2,4-triazoles and tetra-O-acetyl-a-D-glucopyranosyl
bromide; search for a number of new compounds among 4,5-diphenyl-4H-1,2,4-triazole-3-thiols with pronounced antibacterial activity
against S. aureus and antifungal activity against Candida albicans; identification of new candidates among thiazolo[3,2-b]-1,2,4-triazol-
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5(6H)-one molecules with analgesic and anti-inflammatory activity; bringing moderate antimicrobial and fairly high antifungal activity of
the above compounds.

Conclusions. Processing, elements of systematization, comparison and generalization of modern information sources indicate rather high
rates of biological activity of 1,2,4-triazole derivatives.

Key words: synthesis, compounds, derivatives of 1,2,4-triazole, antimicrobial activity, antifungal activity.
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Buonoruyeckue 0co6eHHOCTH HOBLIX NPOU3BOAHbIX 1,2,4-Tpuazona (0630p nutepatypbl)
M. B. OrnobnuHa

MoTpebHOCTb COBpeMEHHOMN XuMuK 1,2,4-Tpnas3ornoB COCTOUT B nouckax bornee paumoHarnbHbIx NyTei CUHTe3a B1onorniecky akTMBHbIX
BeLLecTB. Ha cerogHs 3BecTHO OnpeAenéHHoe KoNMYeCcTBO NpUBeKaTeNbHbIX anbTepHaTUB (MO CPaBHEHMIO C KTaCCUYECKUMM METOAMKaMM
CMHTE3a) NOTEHLManbHO B1ONOrMYECKM aKTUBHBLIX MPOM3BOAHBIX cpeay 1,2,4-TprasonoBs. 3TV COEONHEHUS MPOSBMSIOT NPOTUBOMUKPOBOHYHO,
MPOTUBOrPUBKOBYIO, aHTUOKCUAAHTHYIO, MPOTUBOBOCTANNTENBHYI0, MPOTUBOBUPYCHYIO aKTUBHOCTb U T. 4. o pesynsratam 0606LweHns
NMTepaTypHbIX MCTOYHWKOB BbIOPaHO NepCneKTUBHOE HaNpaBieHne HayYHbIX NCCrEeA0BaHNIA.

Llens pabotkl — onpeaeneHne TEHAEHLMN COBPEMEHHOTO OPraHNYECKOro CHTE3a, YETKO YKasblBaoLWero Ha BO3MOXHOCTb pa3H006paaHoro
XMMUYECKOro mogenupoBanus 1,2,4-Tpuasona u 0COBEHHOCTH NPUMEHEeHNA ero nNpon3BoAHbIX.

Matepuansi u metoabl. B paboTe ucnonb30BaHbI METOAbI: CUHTETUYECKNIA, aHANUTUYECKWIA, HEOPMALIMOHHOTO NOMCKa, ONMCcaTENbHbIN,
06006LeHns. MaTtepuanamu nccnefoBaHuin ctana creuuanvanpoBaHHas nuteparypa, cogepxaiias nHhopmaumio 06 akTyansbHOCTH,
nepcnekTMBax AanbHenLWero XMMm4eckoro MogenupoBanus 1,2,4-tpuasona.

Pesynirathl. OcyLiecTBNeHbl NOUCK, aHanu3 1 0600LLeHne NpuBnekaTenbHbIX ankTepHaTMB (MO CPABHEHWIO C KNAacCMYeCcKMMmM METOAMKA-
MM CUHTE3a) NoTeHUMarnbHo 61onoryyeckn akTMBHLIX NPOU3BOAHbLIX cpeau 1,2,4-Tpuasona. Ha ocHoBaHUM n3yyeHns GonbLuoro maccvsa
MHOPMaLMM 1 NPOBEAEHUA NAaTEHTHOMO Noucka 3a nocnegxune 10 net HangeHo okono 700 CTOYHMKOB MHGDOPMALMK, B KOTOPbIX MOKa-
3aHa paboTa Hay4HbIX KOMMEKTUBOB pasHbiX CTPaH M1pa Mo NPOBEAEHUIO: CKPUHUHIOBLIX MCCNefoBaHWA aHTMbakTepuanbHON akTUBHO-
CTU HOBbIX 3-apun-5-mepkanto-1,2,4-Tpuasonos u Tetpa-O-aueTtun-a-D-rnokonnpaHo3nnbpommnaa; nomcka cepum HOBbIX COEANHEHWI
cpean 4,5-andbennn 4H-1,2,4-1pnason-3-TUOMOB C MOLLUHBIMM NMoKasaTensiMi aHTUbaKTepuanbHOW akTUBHOCTM B OTHOLLEeHUM S. aureus
1 NPOTUBOrPUGKOBON akTMBHOCTU NpoTuB Candida albicans; ycTaHOBNEHME HOBbIX KaHAMAATOB cpeamn Monekyn Tuasono([3,2-b]-1,2,4-tpu-
ason-5(6H)-oHoB, obnagatomx 06e3601BaroLLEN M NPOTMBOBOCMANMTENBHON aKTUBHOCTLIO; JOKa3aTENbLCTBA YMEPEHHOW NPOTUBOMU-
KpOBHOW M [OCTATOMHO BbICOKOW NPOTUBOrPUOKOBON aKTUBHOCTY HA3BaHHbIX COEONHEHWIA.

BriBopkl. ObpaboTka, anemeHTbl cuctemarmaaLm, ConocTaBneHms 1 0600LLeHNs COBPEMEHHbIX MCTOYHWUKOB MH(OPMAaLIM CBUAETENb-
CTBYIOT O [OCTATOMHO BbICOKMX MOKa3aTensix b1onornyeckon akTMBHOCTY Npou3BoaHbIX 1,2,4-Tpuasona.

KntoueBble cnoBa: cuHTE3, COeAnHeHUs, Npou3BoaHble 1,2,4-Tprnasona, aHTUMUKPOBHOE AeCTBMe, aHTUrPUOKOBOE AENCTBYE.
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HaykoBi 6aratbox KpaiH CBITY IIPOTSTOM TPHUBAJIOTO Yacy
BUBYAIOTb BIIACTHBOCTI MoXijHUX 1,2,4-Tpiazoiny. [erepory-
KITigHa cuctema 1,2,4-tpiazomy n1oope Bigoma ta BupdeHa [ 1].
Huni noseneno, mo noxizaHi 1,2,4-Tpia3oiB BOIOMIFOTE 0i0-
JIOTTYHOIO aKTHBHICTIO Pi3HOT /i1, MatoOTh aHTHOAKTEPiaNIbHY,
HEHPOJICNITHYHY, TIITOTEH3UBHY, CIIA3MOJIITHYHY aKTUBHOCTI,
CTUMYITIOIOTh CEPIIEBY MisUTBHICTH [2]. BUKOPHUCTOBYIOTHCS
SIK JTIFAHW B METAJIOPTaHIYHUX KOMITIEKCAX ONTHYHI Bi10i-
JIIOBadi, HAMMBOPOAYKTH [UIs OJCpKaHHS IUTaCTH(DIKATOPiB,
HTI0iTOpPH KOpO3ii, repOiluIn, KaTati3aTopH TOIIO.
OcraHHI TeH/ICHIIIT Cy4acCHOT0 OPraHiYHOTO CHHTE3Y YiTKO
BKa3yIOTh HA MOXJTUBICTB PI3HOMaHITHOTO XiMIYHOTO MOJIe-
moBaHHA 1,2,4-Tpia30iTy IUISIXOM JJOIaTKOBOTO ITPHETHAHHS
3a PI3HUMH MOJIOKEHHSIMH LIbOTO FeTEPOLMKITY TUIIOBUX (ap-
Mako(OpHUX 3aMiCHUKIB [2—5]. MoneKyiH, yTBOpEHi TAKUM
YMHOM, MOXYTb BUSBIISITH Pi3HI O10JIOTiYHI BIIACTHBOCTI,
OyTHu Hajauti 00’ ekTaMu XiMIYHUX Moxudikaii oo [6,7].
3a ocTaHHI POKH HAKOIMHMYIIOCS YMMaJIo iH(opMarii momao
010JIOTIYHMX BIIACTUBOCTEH moximHux 1,2,4-Tpiazory, ToMy
aKTyaJIbHUM 3aBJJaHHSIM € aHaJIi3 1 y3arajJbHEeHHs iH(popMalrlii,
110 CTOCY€THCS] BUBYCHHS O10JIOTTYHIX BIACTHBOCTEH HOBIX
MOJIEKYJI, JIO CKJIaTy SIKMX BXOIUTh (pparment 1,2,4-piazouty.

MeTa po6otu

BusHayeHHs TeH/IeHIlii Cy4acHOTO OpPTraHiyHOTO CHHTE3Y,
110 YITKO BKa3y€e Ha MOXKJIMBICTh PI3HOMaHITHOTO XIMIYHOTO
MoeoBaHH 1,2,4-Tpia30iry Ta 0COOIMBOCTI 3aCTOCYBAHHS
IXHIX TTOX1THHX.

Martepianu i MeToau pocnimkeHHs

YV po6oTi BUKOPHCTAITN METOAW: CHHTCTUYHHHN, AHAJTI THIHIH,
TH(pOPMAIIHOTO MTOITYKY, OITMCOBHH, y3aralbHeHHS. Mare-
pilaraMu JTOCIHIDKSHBb cTany (axoBi JiTEpaTypHi IpKepena,
SIKI MICTATB 1H(pOPMAIIito 010 aKTYaJIbHOCTI Ta IEPCIIEKTUB
XIMIYHOTO MOJIEITFOBaHHS 1,2,4-Tpia3ony.

Pesyneratn

[Torpeba cywacnoi ximii 1,2,4-Tpia3oniB monsrae B mo-
HIyKax OuIbILI palioHaJbHUX IIUISXIB CHHTE3Y O10JIOTiYHO
AKTHBHMX peuoBUH. HaTemep Bimoma neBHa KiJbKICTh
NpuBabIUBUX albTePHATHUB (MOPIBHAHO 3 KIACUIHUM
METOIMKAMH CHHTE3y) MOTEHIIHHO Oi0NOTIYHO aKTHBHHUX
moxigaux cepen 1,2,4-tpiasomiB. Virepme Shu-jun Chao et
al. 37iHCHIITN CKPHHIHTOBI JJOCITiIPKEHHS aHTHOAKTEPiaTbHOT
AaKTMBHOCTI HOBHX 3-apwi-5-mepkanro-1,2,4-rpia3omnis i
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terpa-O-anerun-o-D-mmroxomipano3mnopominy [8]. Bera-
HOBJICHI 3aKOHOMIPHOCTI MK XIMIYHOKO CTPYKTYpOIO Ta
010JIOTIYHOIO aKTHBHICTIO CBiTYaTh: HASBHICTH TiJPOKCO-
IPyIH MOCUIIOE aHTHOAKTEPiabHY M0 CIONYK. XaKaH
Bexracer 3i cmiBaBTOpaMu BUTIPOOYBAJIA CEPif0 HOBUX
4,5-nu3amimenux-2,4-nuriapo-3H-1,2,4-tpua3oin-3-Ti-
oHiB nipotu Escherichia coli, Klebsiella pneumoniae,
Yersinia pseudotuberculosis, Pseudomonas aeruginosa,
Staphylococcus aureus, Enterococcus faecalis, Bacillus
cereus, Candida tropicalis, Candida glabrata ta Candida
albicans. Cnonykn BHUSBWIHM IOMIpHY a00 TOBOJI BHCOKY
AKTUBHICTB ITPOTH BCIX LITaMIiB, 10 JocipKyBanu [9]. Nitin
Muthal et al. BukoHanu CKpUHIHTOBI BUNIPOOYBaHHS aHTH-
OakTepialibHOI Ta POTHIPHOKOBOT aKTUBHOCTI S-3aMillIEHO-
ro-3-mipuaus-1,2,4-tpuazoiny [10]. Pe3ynbraru Bka3yroTs Ha
BHCOKY aKTUBHICTb BKa3aHHX CIIONTyK. KojekTnB HayKoBIIiB
i kepiBHunTBoM Kumudha BUSBUB cepito HOBHX CIIOIYK
cepen 4,5-madenin 4H-1,2,4-1piaz0m1-3-TioNiB i3 MOTYKHAMHA
TIOKa3HUKaMH aHTHOaKTepialIbHOT aKTHBHOCTI 01O S. aureus
impoTurpnokoBoi akTHBHOCTI ipoTH Candida albicans [11].
[HIMI KOJIEKTHB aBTOPIB TOKa3aB, L0 METAJOKOMIUIEKCH
Ha OCHOBI i3aTHHY Ta 3-3aMiIIeHOr0-4-aMiHO-5-MepKar-
T0-1,2,4-Tpiazoiy IeMOHCTPYIOTh IOTYHI PE3YJIbTaTH aHTH-
MikpoOHOT Aii [ 12]. HaykoBIIi BCTAHOBIIIH: KpaIlli pe3yiTbTaTi
MaroTh Came BiJIITOBI/IHI METaJOKOMIUIEKCH, HI’K OCHOBH
Mudda. Tiocemukapbasuau, mo mictats 1,2,4-Tpiazomn,
cunte3oBani Esra Dugdu et al., mokaszanu myxxe xoporry
aHTHOAKTepiabHy Ta IPOTUTPUOKOBY mii [13]. ABTOpH MMO-
BEJIH, 1110 TioceMikapOasu/IHi TPy B 3a3HAYEHUX CITOIyKax
HaJai HeoOXiIHI ISl CHHTE3y MOXITHUX, IO MICTSITh 10HH
cBuHIIO. Sumangala et al. cHHTe3yBaIK Ta 10 CITITUIIH AHTH-
MIKpOOHY Iifo cepii 6-3amimeHnx-3-[4-(MeTmICyTb(HOHLT)
6ensun]-7H-[1,2,4]tpiazono[3,4-b][1,3,4]rianiazunis [14].

[HIMH KOJEKTHB HAYKOBIIIB BUKOHAB CKPHUHIHTOBI BH-
npoOyBaHHs cepii moxiguux 1,2,4-Tpiazony, 1m0 MICTATH
¢parmenT 1,4-6eH30/110KCaHy, 010 aHTUIIPOJTihepaTHBHOL
aktuBHOCTI [15]. ochmimkeHi COMYKH NEMOHCTPYIOTh
notyxHy firo npor HEPG2. Ananis 3B’s13Ky CTpyKTypHOI
akTHBHOCTI (SAR) moKasye, 110 CIIOMYKH 3 €IEeKTPOHOAK-
LENTOPHOFO TPYIIOK BUSIBIISIFOTH CHITBHIIITY AaKTHBHICTB, HIXK
CIIOTYKH 3 €NIEKTPOIOHOPHOIO IPYTIOIO 32 BCIMA MOKa3HUKAMH
IC,,mpotn HEPG2. Xiang Li et al. noBiioMuIu npo HOTyxkKHy
MIPOTHUITYXJIMHHY JiF0 HOBHX XipaibHUX 1,2,4-Tpiazomis [16].
OpuriHanbHUi MeTos cuHTEe3y 3-(2-0pom-5-MeTokcude-
HiN)-6-(3amimennx)[ 1,2,4]-tpiazomno[ 3,4-b][ 1,3,4]rianiazo-
JIB MPOIIOHYE KOJEKTHUB HayKoBUiB [17]. Jlyst 3a3Ha4eHMX
MOXIJJTHAX aBTOPH BHBYAIHM AHTHOKCHJAHTHY aKTHBHICTb.
Uumaiy akTHUBHICTh IMX CIOJYK MOYKHA MOSCHUTH HasB-
HICTIO CHIIBHOI €JIEKTPOHOAKIETITOPHOI TPYTTH B MOJIEKYJIaxX
CHHTE30BaHHX PEYOBHH.

HayxoBusim min kepiBHAITBOM Ayse U Branmocst 3HAWTH
HOBUX KaH/IM/IaTiB cepei MosieKy. Tiazono[3,2-b]-1,2,4-Tpi-
a3071-5(6H)-oHiB, sIKi BOJOIIFOTH 3HEOOMIOBAIEHOIO Ta TIPO-
TH3aMaIbHO akTUBHICTIO [ 18]. Bei criomyku oCiimKeHo in
vivo Ha MuIax. BeranosineHo, o 3-[ 1-(4-(2-metmmponiin)
(eninermn]-1,2,4-Tpia3o-5-TiOH 3 TIa30JI0BHM (pParMeHTOM
BOJIOJII€ BUCOKOIO 3HEOOJIOBAIBHOIO Ta MPOTH3ANAILHOIO

nismu [18]. CtBopenHsM «Oi0mioTexkm» HOBHX |-(4-Me-
tokcudenin)-5-(3,4,5-rpumeroxkcudenin)-1H-1,2,4-tpi-
azoi-3-kapOoKcaMifliB — MOTCHIINHUX MPOTH3AMaIbHUX
areHTIB 3aMAaEThCS KOJIEKTUB HAYKOBIIIB i/ KEPIBHUIITBOM
A. Mohamed [19]. ABTopu moBenn: CHHTE30BaHI CIIOIYKH,
OKpIM BHCOKOT MPOTH3AMaIbHOI aKTHBHOCTI, Oe3meuHiri
TIOPIBHSAHO 3 iHJOMETAIIHHOM.

Tozkoparan B. et al. [20] cunTe3yBaitu psiji S-apui-3-ajkis-
Tio-1,2,4-Tpia3omiB Ta BigmoBiHi iM cynmegonm. Lli comykn
BUSIBUIIM Kpallli TIOKa3HUKH TPOTU3ANaIbHOI aKTHBHOCTI 3
MiHIMaJIEHIM YIIBLIEPOTCHHIM PH3AKOM, HIXK €TaJIOHHUIM TIpe-
napart. Navidpour L. et al. [21] po3poOwu Ta 3miiCHIIA CHH-
Te3 HOBHX MOXiAHUX 4,5-miapun-4H-1,2,4-tpiazomny. Takox
ABTOPH JIOBEJIH, 11O I1i CIIOTYKH € MOTEHIITHUMHU 1HTi0iTOpa-
MU NUKI00KcHreHasu-2 [21]. Ampad M. Ta Aonens-Merin
[22] cunTe3yBanu S-amiHo-1,2,4-Tpia3on-3-ameraru Ta ixHi
TIOX1/HI, KOTpPI BUSBWJIM BHIY NPOTH3aNalbHy Jif0, HIX
BiMOBiTHUM S-arunamino-1,2,4-Tpiazoin. Chetan M. pazom
i3 Bhalgat Ta criiBaBropamu [23] 31ilCHUIIN CHHTE3 HOBOTO
JUT1APOIpUMiINHKapOOHITPIITY, 1OT0 TUMETHIHOBAHOTO
aJlyKTy Ta TiJpa3duHOBOTO MOXIAHOTO Ha OCHOBI 1,2,4-Tpi-
a30J1y, ZOCHIIWIN AaHTHOKCHIAHTHY Ta MPOTHU3ANAJIbHY
AKTHUBHICTh 3a3HauCHUX moxigHux in vitro [23]. Cepen
cepii HoBux 3-(3-mipumw)-5-(4-metmndenin)-4-(N-3amire-
Hux-1,3-06eH3otiazon-2-amino)-4H1,2,4-Tpia3oniB 3HaHICHO
CIIOJIYKH 3 BHCOKOIO MPOTUTYOEPKYIIbO3HOIO aKTUBHICTIO
[24]. Jeski 3 HUX BUSIBHJIMCS KpAIMHU 32 prQamITinuH.
Ilkay KucYukguzel et al. cunTesyBamu HOBi 5-[(4-amiHOGe-
HOKCH )-MeTu |-4-ajkiy/apun-2,4-muriapo-3H-1,2,4-tpiason-
3-TiOHM — THUTIOBI TIPOTHUBIPYCHI areHTH [25], mesiki 3 HUX
BUSIBUJIM IIPOTUTYOEPKYIILO3HY aKTUBHICTb. [HIINIT KOJIEKTHB
HayKOBIIiB TIOKa3aB, o 1,4-mu3amimmenHi 1,2,4-tpia3ono[4,3-
a]-xiHazoiH-5(4H)-0HiB BOJIOIIFOTH aKTUBHICTEO TPoTH BIJT
1 MPOTHUMIKPOOHOIO Ai€ro [26].

OcCoO0HBICTIO 3aCTOCYBaHHS MOXiHUX 1,2,4-Tpiazoiy sk
PETyISTOPIB POCTY POCIUH € TOH (DaKT, IO CIIOTYKH aKTHB-
HiIlI B MiHIMAJTbHUX KOHIICHTPAIISX ITiABUIIYIOTh TIOKa3HUKN
BpokaitHocTi Ha 5-20 % 3a pi3HuX cxeMm 00poOku [27].
ABTOpaMH JI0BEJICHO NO3UTHBHHUIT BIUIUB JAEAKHX ITOXITHHUX
1,2,4-Tpia3ony Ha MOKa3HUKH BPOXKAHHOCTI COPTO 3€pHOBO-
TO Ta BCTAHOBIICHO, II0 HAMOUTBIINI ypoyKail y IMOIBOBHX
yMOBax 3a0e3IevYeHo MIISIXOM 03aKOPEHEBOr0 BHECEHHS
Mopddominiit 2-((5-(3-propdenin)-1,2,4-rpiazon-4-ami-
HO-3-inTio)anerary [27]. IHIMIT KONEKTHB HAYKOBIIB yIiep-
1€ TOCTITUB POTUCYIOMHY aKTHBHICTH Neskux 2-((5-(3-,
4-propdenin)-4-R -1,2,4-tpiazon-3-in)tio)-1-apuneranonis
Ha Mozelni KopaszonoBux cymoM [28]. JloBeneHo edexTHB-
HicTh 2-((5-(3-dpropdenin)-4-amino-1,2,4-tpiazon-3-im)
Ti0)-1-(4-propdeninzeTaHoHY), 110 IEPEBHUIILY€ TIPEMapaT Mmo-
piBHsIHHS MimokamM Ha 10 % Ha KOpa30JI0Biil MOIEI CYZIOM.

XapakTepHa 0COOIHBICTh YTOMITIOBAHOCTI OPTaHi3My — IT0-
YYTTs BAYKKOCTI, 1[0 MOXKYTh BUHHKATH IT1]1 YaC IHILIFOBAHHS
a0o MiATPUMKH Pi3HUX BUAIB AisibHOCTI [29]. Tomy pospo-
OneHHsI e(heKTHBHHUX CIIONYK, SIKi MOXKYTh BIUIUBATH HA MEXa-
Hi3MH{ PO3BUTKY BTOMJIIOBAHOCTI Ta OyTH Opi€HTOBAHNMH Ha
BiTHOBJIEHHS (DYHKITi1 KJTITHH, & TAKOXK TIEBHUM YMHOM ITi/IBH-
LIyBaTH aKTUBHICTh ()EPMEHTIB AHTHOKCHIAHTHOI CUCTEMH
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3aXHCTy OpPTaHi3MYy, € aKTyaJIbHAM 3aBIaHHAM (apMariii [29].
ABTOpH BIIEpIIIe AOCIIANIN aKTOIIPOTEKTOPHY aKTUBHICTh
JU1s HOBUX MOXiJIHMX S-(Tioden-3-inmerwin)-4-R -1,2,4-Tpia-
3011-3-tiony [29]. BusiBiieHO psij| CIIOMYK, 1[0 32 aKTUBHICTIO
MEPEBUILYIOTh TpenapaT MopiBHSHHS puOokcuH. [likasi
Ppe3ysIbTaTy BUBYEHHS IIPOTH3ANAIbHAX BIACTHBOCTEH MOp-
¢ominiii 2-(5-(3-dpTopdenin)-4-amino-1,2,4-pia3zon-3-u1Tio)
areTaty Ipu BHYTPIITHHOM SI30BOMY Ta BHYTPIlTHHOIILTYH-
KOBOMY BBEJICHHI Ha MOJIEJIi €KCTIEPUMEHTAIFHOTO TTaHKPE-
aTUTy B IIypiB HAyKOBIIl HABOAATH y poOoTi [7]. ABropH
TIOKa3aJId, 1110 CyOCTaHIIisl 3a3HaUeHOT CIIOYKH 32 BHY TPIlLI-
HBOM SI30BOTO BBEJICHHSI BUSIBUJIA [TO3UTHBHUII BIUIMB Ha
PO3BHTOK EKCIIEPUMEHTAIILHOTO ITAHKPEATUTY Ta H/I0T€HHOT
IHTOKCHKaIIii B mypiB [7].

KosieKTHB BITYHM3HSIHUX HAyKOBLIB yIEpLIC JUI HOBHX
¢dropdenin- i pypanBmicHux 1,2,4-Tpia3odiB mociianB
MIPOTUMIKPOOHY Ta MPOTUTPUOKOBY akTHBHICTH [30,31].
BceranoBneHo, 1m0 OUIBIIICTh CITOMYK TMPOSBISIFOTH ITOMIp-
Hy npoTUMIKpoOHY [31] 1 JOBOIJI BHCOKY MPOTHUTPUOKOBY
niro [30]. HaiiGiibir 4y TIMBUM BUSIBUBCS IUTaM S. qureus
mono S5-(2-¢propdenin)-4-(((5-nirpodypan-2-i)MeTHIEH)
amiHo-4H-1,2,4-tpiazon-3-tiony, Candida albicans — nyxe
9yTIUBOKO 10 5-(2-pTopdenin)-4-((4-6pompenin)inimeH)
amiHo-1,2.4-Tpia3on-3-Tiomy Ta 5-(2-propdenin)-4-((2,3-au-
MeTOKcH(eHLT)imiaeH)amiHo- 1,2,4-Tpiazon-3-Tiomy [30].

BucHoBKu

1. AHani3 cydacHUX JpKepell iH(popMarlii BKasye Ha J0-
BOJII BUCOKI IOKa3HUKHU O1070rTYHOI aKTUBHOCTI IMOXIAHUX
1,2,4-tpiazony. BcTaHoBneHo, MO CHONYKH MPOSIBIISIOTH
MIPOTHMIKPOOHY, IPOTUT PUOKOBY, AHTHOKCHIAHTHY, IPOTH-
3anaibHy, IPOTHBIPYCHY aKTHBHICTD TOIIIO.

2. 3a pe3yasTaTaMy y3araJbHEeHHS JTITepaTypHUX JHKEeper
o0pay MepCreKTUBHUM HAMpsM Il TalbIiol HayKOBOL
poboTu.

[lepenexTnBy MoAATBLIINX AocTikens. Pesynbratn poboTu
JIaJTM MOJKJTMBICTB CIUIAHYBATH JIOCIIPKEHHS 3 PO3POOIICHHS
11a00paTOPHUX METOAMK MOCTAIHOTO CHHTE3y aKTHBHOI
cyOcTaHIii 3 MPOTHMIKPOOHOIO, MMPOTUTPUOKOBOIO aKTHB-
HICTIO.

®diHaHCcyBaHHA

Pob6ota TpuBae B pamkax iHiLMaTMBHOI HayKOBO-AOCHIAHOI poboTn
Kadpeapv chapmalii, hapmakonorii, Megu4Hoi, bioopraHivHoi

Ta bionoriyHoi ximii MeguyHoro iHcTuTyTy YopHOMOpCHKOro
HaLioHanbHoro yHiBepcuTeTy imeHi MeTpa Morunu Ha 3acagax
camodiHaHCyBaHHs.

KoHdpnikT iHTepeciB: BiACyTHIN.
Conflicts of interest: author has no conflict of interest to declare.

BinomocrTi npo aBTopa:

Ornobnita M. B., kaHA. dhapm Hayk, [OLIEHT, 3aB. kad. hapmallii,
chapmaxkonorii, MeanuHoi, BioopraHiyHoi Ta GionorivHoi ximii, MegunyHnia
iHCTUTYT YOPHOMOPCHKOrO HaLioHaNbLHOTO YHIBEPCUTETY iMeHi eTpa
Morunu, M. Mukonais, YkpaiHa.

ORCID ID: 0000-0001-5696-3621

Information about author:

Ohloblina M. V., PhD, Associate Professor, Head of the Department of
Pharmacy, Pharmacology, Medical, Bioorganic and Biological Chemistry,
Medical Institute of the Petro Mohyla Black Sea National University,
Mykolaiv, Ukraine.

CBepeHus o6 aBTOpe:

OrnobrnuHa M. B., kaHA. dhapm Hayk, [OLEHT, 3aB. kad. hapmaLuu,
chapmakonorum, MeaULIMHCKOMN, GUOOpraHNYeckom 1 GUoNornyeckoi
Xumumn, MeguUMHCKUIA MHCTUTYT YepHOMOPCKOTO HaLMOHarbHOro
yHuBepcuTeTa umenu MNetpa Morunel, . Hukonaes, YkpavHa.

Cnucok nitepatypu

[1] Insilico gocnimkeHHs HoBux noxigHux bic-3R,4R"-5-(((1H-1,2,4-Tpia-
30n-5-in)tio)meTun)-4H-1,2,4-tpiazon-3-tioxis / €. O. KapnyH, 0. B.
Kapnenko, B. B. MapyeHko, O. |. MaHaceHko. AkmyarnbHi numaHHsi
thapmauesmuyHoi i meOuyHoi Hayku ma npakmuku. 2019. T. 12,
Ne 3. C. 270-275. https:/doi.org/10.14739/2409-2932.2019.3.184186

[2] Koponb H. |. EnektpodinbHa retepoumknisaLis HeHacuyeHux no-
xigHux 1,2,4-tpnason-3-TioHy: aBToped. ANC. ... KaHA. XiM. HayK :
02.00.03 / XapkiB. Hau. yH-T iM. B. H. KapasiHa. Xapkis, 2019. 20 c.

[3] Anti-Inflammatory, Antiviral Veterinary Medicine with Immuno-
Modulating Activity / N. N. Borisenko, I. V. Bushuieva, V. V.
Parchenko et al. Research Journal of Pharmacy and Technology.
2019. Vol. 12, Iss. 11. P. 5255-5259. http://dx.doi.org/10.5958/0974-
360X.2019.00909.0

[4] Trifuzol suppositories usage results on the course of endometrial
inflammatory processes in cows / X. G. Klosova, I. V. Bushueva, V. V.
Parchenko et al. Research Journal of Pharmaceutical, Biological and
Chemical Sciences, 2019. Vol. 10, Iss. 1. P. 1215-1223.

[5] Tryfuzol — new original veterinary drug / I. Bushueva, V. Parchenko,
R. Shcherbyna et al. Journal of Faculty of Pharmacy of Ankara
University. 2017. Vol. 41, Iss. 1. P. 42-49. https://doi.org/10.1501/
Eczfak 0000000594

[6] Impact of 1,2,4-thio-triazole derivative-based liniment on morphological
and immunological blood parameters of dogs suffering from
dermatomycoses / V. M. Hunchak, V. P. Martynyshyn, B. V. Gutyj
et al. Regulatory Mechanisms in Biosystems. 2020. Vol. 11, Iss. 2.
P. 294-298. https://doi.org/10.15421/022044

[7] Test of antimicrobial activity of morpholine 2-(5-(3-fluorophenyl)-4-
amino-1,2,4-triazol-3-ilthio) acetate (BKP-115) by experimental model
of pancreatitis in rats / O. A. Bigdan, V. V. Parchenko, B. P. Kyrychko
et al. Ukrainian Journal of Ecology. 2020. Vol. 10, Iss. 3. P. 201-207.

[8] Chao S. J., Geng M. J., Wang Y. L. Synthesis and antibacterial
activities of new S-glycosides bearing 1,2,4-triazole. Journal of
the Korean Chemical Society. 2010. Vol. 54, Iss. 6. P. 731-736. https://
doi.org/10.5012/jkcs.2010.54.6.731

[9] Synthesis and antimicrobial activities of some new 1,2,3-triazole
derivatives / H. Bektas, N. Karaali, D. Sahin et al. Molecules. 2010. Vol
15, Iss. 4. P. 2427-2438. https://doi.org/10.3390/molecules 15042427

[10] Synthesis, antimicrobial and anti-inflammatory activity of some
5-substituted-3-pyridine-1, 2, 4-triazoles / N. Muthal, J. Ahirwar,
D. Ahriwar et al. International Journal of PharmTech Research. 2010.
Vol. 2, Iss. 4. P. 2450-2455.

[11] Synthesis and evaluation of some 1, 2, 4-triazole derivatives
as anticonvulsant, anti-inflammatory and antimicrobial agents /
D. Kumudha, J. T. Leonard, M. Muthumani et al. Asian Journal of
Pharmaceutical and Clinical Research. 2013. Vol. 6, Iss. 2. P. 5-8.

[12] Synthesis, characterization, fluorescence and biological studies of Mn(ll),
Fe(lll) and Zn(ll) complexes of Schiff bases derived from Isatin and
3-substituted-4-amino-5-mercapto-1,2,4-triazoles / S. A. Patil, M. Ma-
njunatha, A. D. Kulkarni, P. S. Badami. Complex Metals, 2014. Vol. 1,
Iss. 1. P. 128-137. https://doi.org/10.1080/2164232x.2014.884939

[13] Synthesis and biological properties of novel triazole-thiol and
thiadiazole derivatives of the 1,2,4-triazole-3(5)-one class / E. Digd(,
Y. Unver, D. Unlier, K. Sancak. Molecules. 2014. Vol. 19, Iss. 2.
P. 2199-2212. https://doi.org/10.3390/molecules 19022199

[14] Facile synthesis, cytotoxic and antimicrobial activity studies of a new
group of 6-aryl-3-[4-(methylsulfonyl)benzyl]-7H-[1,2,4]triazolo[3,4-b]
[1,3,4]thiadiazines / V. Sumangala, B. Poojary, N. Chidananda et al.
European journal of medicinal chemistry. 2012. Vol. 54. P. 59-64.
https://doi.org/10.1016/j.ejmech.2012.04.024

[15] Synthesis and antitumor activity of 1,2,4-triazoles having
1,4-benzodioxan fragment as a novel class of potent methionine
aminopeptidase type Il inhibitors / Y. P. Hou, J. Sun, Z. H. Pang et al.

110 AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeanYHoi Hayku Ta npaktuku. 2022. T. 15, Ne1(38)

ISSN 2306-8094


https://orcid.org/0000-0001-5696-3621
https://doi.org/10.14739/2409-2932.2019.3.184186
http://dx.doi.org/10.5958/0974-360X.2019.00909.0
http://dx.doi.org/10.5958/0974-360X.2019.00909.0
https://doi.org/10.1501/Eczfak_0000000594
https://doi.org/10.1501/Eczfak_0000000594
https://doi.org/10.15421/022044
https://doi.org/10.5012/jkcs.2010.54.6.731
https://doi.org/10.5012/jkcs.2010.54.6.731
https://doi.org/10.3390/molecules15042427
https://doi.org/10.1080/2164232x.2014.884939
https://doi.org/10.3390/molecules19022199
https://doi.org/10.1016/j.ejmech.2012.04.024

Review

(6]

(7]

(18]

[19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

Bioorganic & medicinal chemistry. 2011. Vol. 19, Iss. 20. P. 5948-5954.
https://doi.org/10.1016/j.bmc.2011.08.063

Synthesis and evaluation of antitumor activities of novel chiral
1,2,4-triazole Schiff bases bearing y-butenolide moiety / X. Li, X. Q. Li,
H. M. Liu et al. Organic and medicinal chemistry letters. 2012. Vol. 2,
Iss. 1. P. 26. https://doi.org/10.1186/2191-2858-2-26

Facile synthesis, characterization and pharmacological activities
of 3,6-disubstituted 1,2,4-triazolo[3,4-b][1,3,4]thiadiazoles and
5,6-dihydro-3,6-disubstituted-1,2,4-triazolo[3,4-b][1,3,4]thiadiazoles
/ N. Chidananda, B. Poojary, V. Sumangala et al. European journal
of medicinal chemistry. 2012. Vol. 51. P. 124-136. https://doi.
org/10.1016/j.ejmech.2012.02.030
Thiazolo[3,2-b]-1,2,4-triazole-5(6H)-one substituted with ibuprofen:
novel non-steroidal anti-inflammatory agents with favorable
gastrointestinal tolerance / A. Uzgéren-Baran, B. C. Tel, D. Sarigdl et
al. European journal of medicinal chemistry. 2012. Vol. 57. P. 398-406.
https://doi.org/10.1016/j.ejmech.2012.07.009
1-(4-Methoxyphenyl)-5-(3,4,5-trimethoxyphenyl)-1H-1,2,4-triazole-
3-carboxamides: synthesis, molecular modeling, evaluation of their
anti-inflammatory activity and ulcerogenicity / M. Abdel-Aziz, E. A.
Beshr, I. M. Abdel-Rahman et al. European journal of medicinal
chemistry. 2014. Vol. 77. P. 155-165. https://doi.org/10.1016/].
ejmech.2014.03.001

Preparation of 5-aryl-3-alkylthio-,2,4-triazoles and corresponding
sulfones with antiinflammatory-analgesic activity / B. Tozkoparan,
E. Kiipeli, E. Yesilada, M. Ertan. Bioorganic & medicinal chemistry.
2007. Vol. 15, Iss. 4. P. 1808-1814. https://doi.org/10.1016/].
bmc.2006.11.029

Design, synthesis, and biological evaluation of substituted 3-alkylthio-
4,5-diaryl-4H-1,2,4-triazoles as selective COX-2 inhibitors /
L. Navidpour, H. Shafaroodi, K. Abdi et al. Bioorganic & medicinal
chemistry. 20086. Vol. 14, Iss. 8. P. 2507-2517. https://doi.org/10.1016/j.
bmc.2005.11.029

Design, synthesis and molecular modeling study of acylated
1,2,4-triazole-3-acetates with potential anti-inflammatory activity /
A. M. Abdel-Megeed, H. M. Abdel-Rahman, G. E. Alkaramany, M. A.
El-Gendy. European journal of medicinal chemistry. 2009. Vol. 44,
Iss. 1. P. 117-123. https://doi.org/10.1016/j.ejmech.2008.03.017
Novel pyrimidine and its triazole fused derivatives: Synthesis and
investigation of antioxidant and anti-inflammatory activity / C. M. Bhalgat,
M. Irfan Ali, B. Ramesh, G. Ramu. Arabian Journal of Chemistry. 2014.
Vol. 7, Iss. 6. P. 986-993. https:/doi.org/10.1016/j.arabjc.2010.12.021
Patel N. B., Khan I. H., Rajani S. D. Pharmacological evaluation and
characterizations of newly synthesized 1,2,4-triazoles. European
journal of medicinal chemistry. 2010. Vol. 45, Iss. 9. P. 4293-4299.
https://doi.org/10.1016/j.ejmech.2010.06.031

Synthesis of some novel thiourea derivatives obtained from
5-[(4-aminophenoxy)methyl]-4-alkyl/aryl-2,4-dihydro-3H-1,2,4-
triazole-3-thiones and evaluation as antiviral/anti-HIV and anti-
tuberculosis agents |. Kiiglikguzel, E. Tatar, $. G. Kiiglkguzel et
al. European Journal of Medicinal Chemistry. 2008. Vol. 43, Iss. 2.
P. 381-392. https://doi.org/10.1016/j.ejmech.2007.04.010

AntiHIV, antibacterial and antifungal activities of some novel
1,4-disubstituted-1,2,4-triazolo[4,3-a] quinazolin-5(4H)-ones /
Alagarsamy V., Giridhar R., Yadav M. R. et al. Indian Journal of
Pharmaceutical Sciences. 2006. Vol. 68, Iss. 4. P. 532-535. https:/
doi.org/10.4103/0250-474X.27840

Influence of different determination of 1,2,4-triazols on the growth,
development and yield of grain sorghum / O. Bihdan, A. Gotsulya,
V. Parchenko, O. Izhboldin. Research Journal of Pharmaceutical,
Biological and Chemical Sciences. 2019. Vol. 10, Iss. 2. P. 1156-1160.
Birgan O. A. TMpoTucygomHa aktuBHicTb 2-((5-(3-,4-cbTopdeHin)-4-
R2-1,2,4-Tpiason-3-in)Tio)-1-apuneTaHoHiB. AkmyarbHi numaHHs
cbapmauyesmuyHoi i meduyHoi Hayku ma npakmuku. 2019. T. 12,
Ne 3. C. 260-265. https://doi.org/10.14739/2409-2932.2019.3.184183
Birgan O. A. AKTONpOTEKTOPHA aKTUBHICTb AEAKUX MOXiOHUX 5-(Ti-
ogeH-3-inmetun)-4- R1-1,2,4-tpnazon-3-tiony. ®apmayesmuyHuli
xypHan. 2020. T. 75, Ne 3. C. 80-85. https://doi.org/10.32352/0367-
3057.3.20.08

birgan O. A. MNpoTtumikpobHa Ta MpoTUrprbKOBa aKTUBHICTb HOBUX
dropdeninemicHux 1,2,4-tpuasonis. @apmayesmuyHull XypHarl.
2021.T.76,Ne 2. C. 87-93. https://doi.org/10.32352/0367-3057.2.21.09
Antimicrobial Activity of Some Furans Containing 1,2,4-Triazoles /
V. Zazharskyi, O. Bigdan, V. Parchenko et al. Archives of Pharmacy
Practice. 2021. Vol. 12, Iss. 2. P. 60-65. https://doi.org/10.51847/
rbjb3waubb

References

]

(2]

3]

4]

5]

(6]

[7]

8]

B

[10]

(M

[12]

[13]

[14]

[19]

Karpun, Ye. O., Karpenko, Yu. V., Parchenko, V. V., & Panasenko, O. I.
(2019). In silico doslidzhennia novykh pokhidnykh bis-3R,4R"-5-
(((1H-1,2,4-triazol-5-il)tio)metyl)-4H-1,2,4-triazol-3-tioniv [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]. Current issues in pharmacy and
medicine: science and practice, 12(3), 270-275. [in Ukrainian]. https:/
doi.org/10.14739/2409-2932.2019.3.184186

Korol N. I. (2019). Elektrofilna heterotsyklizatsiia nenasychenykh
pokhidnykh 1,2,4-tryazol-3-tionu [Electrophilic heterocyclicization
of unsaturated derivatives of 1,2,4-triazole-3-thione] (Abstract of
the dissertation of the candidate). V. N. Karazin Kharkiv National
University. [in Ukrainian].

Borisenko, N. N., Bushueva, |. V., Parchenko, V. V., Gubenko, I. Y.,
Mykhailiuk, Y. O., Riznyk, O. I., Aleksieiev, O. G., Gutyj, B. V., Ly-
sianska, H. P., & Kurinnyi, A. V. (2019). Anti-inflammatory, antiviral
veterinary medicine with immuno-modulating activity. Research
Journal of Pharmacy and Technology, 12(11), 5255-5259. https://doi.
0rg/10.5958/0974-360X.2019.00909.0

Klosova, X. G., Bushueva, I. V., Parchenko, V. V., Shcherbyna, R. O.,
Samura, T. O., Gubenko, I. Y., Gutyj, B. V., & Khariv, I. . (2019). Trifuzol
suppositories usage results on the course of endometrial inflammatory
processes in cows. Research Journal of Pharmaceutical, Biological
and Chemical Sciences, 10(1), 1215-1223.

Bushueva, |., Parchenko, V., Shcherbyna, R., Safonov, A., Ka-
plaushenko, A., Gutyj, B., & Hariv, I. (2017). Tryfuzol — new original
veterinary drug. Journal of Faculty of Pharmacy of Ankara University,
41(1), 42-49. https://doi.org/10.1501/Eczfak_0000000594

Hunchak, V. M., Martynyshyn, V. P., Gutyj, B. V., Hunchak, A. V., Stefa-
nyshyn, O. M., & Parchenko, V. V. (2020). Impact of 1,2,4-thio-triazole
derivative-based liniment on morphological and immunological blood
parameters of dogs suffering from dermatomycoses. Regulatory Mech-
anisms in Biosystems, 11(2), 294-298. https://doi.org/10.15421/022044
Bigdan, O. A., Parchenko, V. V., Kyrychko, B. P., Zvenigorodska, T. V.,
Gutyj, B. V., Gunchak, A. V., Slivinska, L. G., Savchuk, L. B.,
Nazaruk, N. V., Kit, L. P., Dashkovskyy, O. O., & Guta, Z. A. (2020).
Test of antimicrobial activity of morpholine 2-(5-(3-fluorophenyl)-4-
amino-1,2,4-triazol-3-ilthio) acetate (BKP-115) by experimental model
of pancreatitis in rats. Ukrainian Journal of Ecology, 10(3), 201-207.
Chao, S. J., Geng, M. J., &Wang, Y. L. (2010). Synthesis and antibac-
terial activities of new S-glycosides bearing 1,2,4-triazole. Journal of
the Korean Chemical Society, 54(6), 731-736. https://doi.org/10.5012/
jkcs.2010.54.6.731

Bektas, H., Karaali, N., Sahin, D., Demirbas, A., Karaoglu, S. A, &
Demirbas, N. (2010). Synthesis and antimicrobial activities of some
new 1,2,3-triazole derivatives. Molecules, 15(4), 2427-2438. https://
doi.org/10.3390/molecules15042427

Muthal, N., Ahirwar, J., Ahriwar, D., Masih, P., Mahmdapure, T., &
Sivakumar, T. (2010). Synthesis, antimicrobial and anti-inflammatory
activity of some 5-substituted-3-pyridine-1, 2, 4-triazoles. International
Journal of PharmTech Research, 2(4), 2450-2455.

Kumudha, D., Leonard, J. T., Muthumani, M., Chidhambarana-
than, N., & Kalavathi, T. (2013). Synthesis and evaluation of some
1, 2, 4-triazole derivatives as anticonvulsant, anti-inflammatory and
antimicrobial agents. Asian Journal of Pharmaceutical and Clinical
Research, 6(2), 5-8.

Patil, S. A., Manjunatha, M., Kulkarni, A. D., & Badami, P. S. (2014).
Synthesis, characterization, fluorescence and biological studies of
Mn(ll), Fe(lll) and Zn(ll) complexes of Schiff bases derived from
Isatin and 3-substituted-4-amino-5-mercapto-1,2,4-triazoles. Complex
Metals, 1(1), 128-137. https://doi.org/10.1080/2164232x.2014.884939
Diigdi, E., Unver, Y., Unliier, D., & Sancak, K. (2014). Synthesis and
biological properties of novel triazole-thiol and thiadiazole derivatives
of the 1,2,4-triazole-3(5)-one class. Molecules, 19(2), 2199-2212.
https://doi.org/10.3390/molecules 19022199

Sumangala, V., Poojary, B., Chidananda, N., Arulmoli, T., & She-
noy, S. (2012). Facile synthesis, cytotoxic and antimicrobial activity
studies of a new group of 6-aryl-3-[4-(methylsulfonyl)benzyl]-7H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazines. European journal of medicinal
chemistry, 54, 59-64. https://doi.org/10.1016/j.ejmech.2012.04.024
Hou, Y.P., Sun,J.,Pang,Z.H.,Lv,P.C.,Li,D.D., Yan, L., Zhang, H. J.,
Zheng, E. X., Zhao, J., & Zhu, H. L. (2011). Synthesis and antitumor
activity of 1,2,4-triazoles having 1,4-benzodioxan fragment as a
novel class of potent methionine aminopeptidase type Il inhibitors.
Bioorganic & medicinal chemistry, 19(20), 5948-5954. https://doi.
org/10.1016/j.bmc.2011.08.063

ISSN 2306-8094

Current issues in pharmacy and medicine: science and practice. Volume 15. No. 1, January — April 2022

111


https://doi.org/10.1016/j.bmc.2011.08.063
https://doi.org/10.1186/2191-2858-2-26
https://doi.org/10.1016/j.ejmech.2012.02.030
https://doi.org/10.1016/j.ejmech.2012.02.030
https://doi.org/10.1016/j.ejmech.2012.07.009
https://doi.org/10.1016/j.ejmech.2014.03.001
https://doi.org/10.1016/j.ejmech.2014.03.001
https://doi.org/10.1016/j.bmc.2006.11.029
https://doi.org/10.1016/j.bmc.2006.11.029
https://doi.org/10.1016/j.bmc.2005.11.029
https://doi.org/10.1016/j.bmc.2005.11.029
https://doi.org/10.1016/j.ejmech.2008.03.017
https://doi.org/10.1016/j.arabjc.2010.12.021
https://doi.org/10.1016/j.ejmech.2010.06.031
https://doi.org/10.1016/j.ejmech.2007.04.010
https://doi.org/10.4103/0250-474X.27840
https://doi.org/10.4103/0250-474X.27840
https://doi.org/10.14739/2409-2932.2019.3.184183
https://doi.org/10.32352/0367-3057.3.20.08
https://doi.org/10.32352/0367-3057.3.20.08
https://doi.org/10.32352/0367-3057.2.21.09
https://doi.org/10.51847/rbjb3waubb
https://doi.org/10.51847/rbjb3waubb
https://doi.org/10.14739/2409-2932.2019.3.184186
https://doi.org/10.14739/2409-2932.2019.3.184186
http://dx.doi.org/10.5958/0974-360X.2019.00909.0
http://dx.doi.org/10.5958/0974-360X.2019.00909.0
https://doi.org/10.1501/Eczfak_0000000594
https://doi.org/10.15421/022044
https://doi.org/10.5012/jkcs.2010.54.6.731
https://doi.org/10.5012/jkcs.2010.54.6.731
https://doi.org/10.3390/molecules15042427
https://doi.org/10.3390/molecules15042427
https://doi.org/10.1080/2164232x.2014.884939
https://doi.org/10.3390/molecules19022199
https://doi.org/10.1016/j.ejmech.2012.04.024
https://doi.org/10.1016/j.bmc.2011.08.063
https://doi.org/10.1016/j.bmc.2011.08.063

Oensidu

[16]

(7]

(18]

(9]

[20]

21

(22]

(23]

(24]

(25]

(26]

(27]

(28]

[29]

(30]

Li, X, Li, X. Q., Liu, H. M., Zhou, X. Z., & Shao, Z. H. (2012). Synthesis
and evaluation of antitumor activities of novel chiral 1,2,4-triazole Schiff
bases bearing y-butenolide moiety. Organic and medicinal chemistry
letters, 2(1), 26. https://doi.org/10.1186/2191-2858-2-26
Chidananda, N., Poojary, B., Sumangala, V., Kumari, N. S., Shetty, P,
& Arulmoli, T. (2012). Facile synthesis, characterization and phar-
macological activities of 3,6-disubstituted 1,2,4-triazolo[3,4-b][1,3,4]
thiadiazoles and 5,6-dihydro-3,6-disubstituted-1,2,4-triazolo[3,4-b]
[1,3,4]thiadiazoles. European journal of medicinal chemistry, 51,
124-136. https://doi.org/10.1016/j.ejmech.2012.02.030
Uzgéren-Baran, A, Tel, B. C., Sarigél, D., Oztiirk, E. I., Kazkayast, .,
Okay, G., Ertan, M., & Tozkoparan, B. (2012). Thiazolo[3,2-b]-1,2,4-
triazole-5(6H)-one substituted with ibuprofen: novel non-steroidal
anti-inflammatory agents with favorable gastrointestinal tolerance.
European journal of medicinal chemistry, 57, 398-406. https://doi.
org/10.1016/j.ejmech.2012.07.009

Abdel-Aziz, M., Beshr, E. A., Abdel-Rahman, I. M., Ozadali, K.,
Tan, O. U., & Aly, O. M. (2014). 1-(4-Methoxyphenyl)-5-(3,4,5-trime-
thoxyphenyl)-1H-1,2,4-triazole-3-carboxamides: synthesis, molecular
modeling, evaluation of their anti-inflammatory activity and ulceroge-
nicity. European journal of medicinal chemistry, 77, 155-165. https://
doi.org/10.1016/j.ejmech.2014.03.001

Tozkoparan, B., Kiipeli, E., Yesilada, E., & Ertan, M. (2007). Prepara-
tion of 5-aryl-3-alkylthio-,2,4-triazoles and corresponding sulfones with
antiinflammatory-analgesic activity. Bioorganic & medicinal chemistry,
15(4), 1808-1814. https://doi.org/10.1016/j.bmc.2006.11.029
Navidpour, L., Shafaroodi, H., Abdi, K., Amini, M., Ghahremani, M. H.,
Dehpour, A. R., & Shafiee, A. (2006). Design, synthesis, and biological
evaluation of substituted 3-alkylthio-4,5-diaryl-4H-1,2,4-triazoles as
selective COX-2 inhibitors. Bioorganic & medicinal chemistry, 14(8),
2507-2517. https://doi.org/10.1016/j.bmc.2005.11.029
Abdel-Megeed, A. M., Abdel-Rahman, H. M., Alkaramany, G. E., &
El-Gendy, M. A. (2009). Design, synthesis and molecular modeling
study of acylated 1,2,4-triazole-3-acetates with potential anti-inflam-
matory activity. European journal of medicinal chemistry, 44(1), 117-
123. https://doi.org/10.1016/j.ejmech.2008.03.017

Bhalgat, C. M., Irfan Ali, M., Ramesh, B., & Ramu, G. (2014).
Novel pyrimidine and its triazole fused derivatives: Synthesis and
investigation of antioxidant and anti-inflammatory activity. Arabian
Journal of Chemistry, 7(6), 986-993. https://doi.org/10.1016/].
arabjc.2010.12.021

Patel, N. B., Khan, I. H., & Rajani, S. D. (2010). Pharmacological
evaluation and characterizations of newly synthesized 1,2,4-triazoles.
European journal of medicinal chemistry, 45(9), 4293-4299. https://
doi.org/10.1016/j.ejmech.2010.06.031

Klglkguzel, ., Tatar, E., Klgikgizel, $. G., Rollas, S., & De Cler-
cq, E. (2008). Synthesis of some novel thiourea derivatives obtained
from 5-[(4-aminophenoxy)methyl]-4-alkyl/aryl-2,4-dihydro-3H-1,2,4-
triazole-3-thiones and evaluation as antiviral/anti-HIV and anti-tu-
berculosis agents. European Journal of Medicinal Chemistry, 43(2),
381-392. https://doi.org/10.1016/j.ejmech.2007.04.010

Alagarsamy, V., Giridhar, R., Yadav, M. R., Revathi, R., Ruckmani, K.,
& De Clercq, E. (2006). AntiHIV, antibacterial and antifungal activities
of some novel 1,4-disubstituted-1,2,4-triazolo[4,3-a] quinazolin-5(4H)-
ones. Indian Journal of Pharmaceutical Sciences, 68(4), 532-535.
https://doi.org/10.4103/0250-474X.27840

Bihdan, O., Gotsulya, A., Parchenko, V., & Izhboldin, O. (2019).
Influence of different determination of 1,2,4-triazols on the growth,
development and yield of grain sorghum. Research Journal of Phar-
maceutical, Biological and Chemical Sciences. 10(2), 1156-1160.
Bihdan, O. A. (2019). Protysudomna aktyvnist 2-((5-(3-,4-ftorfenil)-
4-R2-1,2,4-triazol-3-il)tio)-1-aryletanoniv [Anticonvulsant activity
2-((5-(3-(4-fluorophenyl)-4-R2-1,2,4-triazole-3-yl)-thio)-1-aryletha-
none]. Current issues in pharmacy and medicine: science and
practice, 12(3), 260-265. [in Ukrainian]. https://doi.org/10.14739/2409-
2932.2019.3.184183

Bihdan O. A. (2020). Aktoprotektorna aktyvnist deiakykh pokhidnykh
5-(tiofen-3-ilmetyl)-4- R1-1,2 4-tryazol-3-tiolu [Actoprotective activity of
some 5-(thiophen-3-ylmethyl)-4-R1-1,2,4-triazole-3-thiols derivatives].
Farmatsevtychnyi zhurnal, 75(3), 80-85. [in Ukrainian]. https:/doi.
0rg/10.32352/0367-3057.3.20.08

Bihdan, O.A. (2021). Protymikrobna ta protyhrybkova aktyvnist novykh
ftorfenilvmisnykh 1,2,4-tryazoliv [Antimicrobial and antifungal activity
of new fluorophenyl-containing 1,2,4-triazoles). Farmatsevtychnyi
zhurnal, 76(2), 87-93. [in Ukrainian]. https:/doi.org/10.32352/0367-
3057.2.21.09

[31] Zazharskyi, V., Bigdan, O., Parchenko, V., Parchenko, M., Fotina, T.,

Davydenko, P., Kulishenko, O., Zazharskaya, N., & Borovik, I. (2021).
Antimicrobial Activity of Some Furans Containing 1,2,4- Triazoles.
Archives Of Pharmacy Practice, 12(2), 60-65. https://doi.org/10.51847/

rbjb3waubb

112

AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeanYHoi Hayku Ta npaktuku. 2022. T. 15, Ne1(38)

ISSN 2306-8094


https://doi.org/10.1186/2191-2858-2-26
https://doi.org/10.1016/j.ejmech.2012.02.030
https://doi.org/10.1016/j.ejmech.2012.07.009
https://doi.org/10.1016/j.ejmech.2012.07.009
https://doi.org/10.1016/j.ejmech.2014.03.001
https://doi.org/10.1016/j.ejmech.2014.03.001
https://doi.org/10.1016/j.bmc.2006.11.029
https://doi.org/10.1016/j.bmc.2005.11.029
https://doi.org/10.1016/j.ejmech.2008.03.017
https://doi.org/10.1016/j.arabjc.2010.12.021
https://doi.org/10.1016/j.arabjc.2010.12.021
https://doi.org/10.1016/j.ejmech.2010.06.031
https://doi.org/10.1016/j.ejmech.2010.06.031
https://doi.org/10.1016/j.ejmech.2007.04.010
https://doi.org/10.4103/0250-474X.27840
https://doi.org/10.14739/2409-2932.2019.3.184183
https://doi.org/10.14739/2409-2932.2019.3.184183
https://doi.org/10.32352/0367-3057.3.20.08
https://doi.org/10.32352/0367-3057.3.20.08
https://doi.org/10.32352/0367-3057.2.21.09
https://doi.org/10.32352/0367-3057.2.21.09
https://doi.org/10.51847/rbjb3waubb
https://doi.org/10.51847/rbjb3waubb

	с00
	Актуальні питання фармацевтичної і медичної науки та практики. Том 15, № 1 (38), січень – квітень 20
	Редакційна колегія
	Адреса редакції та видавця

	Current issues in pharmacy and medicine: science and practice. Volume 15, No. 1, January – April 202
	Editorial Board


	с01
	с5-12-0
	252037_Kholodniak_et_all

	Article  info
	UDC
	DOI
	Key word
	Е-mail

	Abstract
	Abstract_UA
	Abstract_RU

	Introduction

	Aim 
	Materials and methods 
	Results 
	Discussion 
	Conclusions 
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References

	Tables
	Table 1. Antibacterial and fungicidal activity of synthesized compounds

	Figures
	Fig. 1. Approaches to the synthesis of functionalized azoles.


	с13-18
	249620_Halstian_et_all

	Article  info
	UDC
	DOI
	Key words
	E-mail

	Резюме
	Резюме_EN
	Резюме_RU

	Вступ

	Мета роботи 
	Матеріали і методи дослідження 
	Результати 
	Обговорення 
	Висновки 
	Фінансування
	Конфлікт інтересів
	Відомості про авторів
	Information about authors
	Сведения об авторах

	Список літератури
	References


	Таблиця
	Таблиця 1. Коефіцієнти екстинкції при різній довжині хвилі монохроматичного джерела світла
	Таблиця 2. Константи швидкості реакцій у системі озон – арен – оцтовий ангідрид – сульфатна кислота при 20 °С
	Таблиця 3. Константи швидкості реакції MnBr з ArCHта його оксигенвмісними похідними в оцтовому ангідриді при 20 °С. [ArCH] = 0,40; [Mn(OAс)] = 0,08; [KBr] = 0,08; [HSO] = 1,0 моль·л
	Таблиця 4. Залежність селективності окиснення 4-ацетамідотолуолу за метильною групою від концентрації манган (ІІ) ацетату при 303 К. [ArCH] = 0,4; [O]= 4,0∙10; [HSO] = 0,8; [KBr] = 0,08 моль·л

	Рисунки
	Схема
	Рис. 1. Кінетика окиснення 4-ацетамідотолуолу в оцтовому ангідриді при 20 °С за наявності сульфатної кислоти та манґан (ІІ) ацетату: 1 – субстрат; 2 – бензилацетат; 3 – бензилідендіацетат; 4 – відповідна бензойна кислота. [ArCH]= 0,4; [Mn(OАc)]= 0,08; [НSO]= 1,0;[O]= 4,0·10моль∙л; V (об’єм реакційної маси) = 0,01 л.
	Рис. 2. Кінетика окиснення 4-ацетамідотолуолу в оцтовому ангідриді при 20 °С за наявності сульфатної кислоти та манґанбромідного каталізатора: 1 – субстрат; 2 – бензилацетат; 3 – бензилідендіацетат; 4 – бензойна кислота; 5 – бензилбромід. [ArCH]= 0,4; [KBr] = 0,08; [Mn(OАc)]= 0,08; [НSO]= 1,0; [O]= 4,0·10 моль∙л; V (об’єм реакційної маси) = 0,01 л.


	с19-24
	251985_Serdiukova_et_all

	Article  info 
	UDC
	DOI
	Key words
	E-mail

	Abstract
	Abstract_UA
	Abstract_RU

	Introduction

	Aim 
	Materials and methods 
	Results 
	Discussion 
	Conclusions 
	Funding
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References

	Tables
	Table 1. Characteristic parameters of the linearity of amoxicillin assay using potassium caroate (Y = b∙X + a) 
	Table 2. The results of validation parameters analysis for Amoxicilline iodometric determination using potassium caroate
	Table 3. Quantitative determination of Amoxicillin capsules 0.5 g results using potassium caroate as analytical reagent

	Figures
	Fig. 1. The scheme of chemical interaction between amoxicillin and potassium caroate.
	Fig. 2. Straight linear dependence of sodium thiosulphate volume on concentration of amoxicillin.


	с25-30
	252070_Karpushyna_et_all

	Article  info
	UDC
	DOI
	Key words
	E-mail

	Abstract
	Abstract_UA
	Abstract_RU

	Introduction

	Aim 
	Materials and methods 
	Results 
	Discussion 
	Conclusions 
	Prospects for further research
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References

	Tables
	Table 1. R values of atomoxetine and its metabolites extracted from the urine
	Table 2. Сolour of the interaction products of atomoxetine and its metabolites with the chromogenic reagents

	Figures
	Fig. 1. Mass spectrum of atomoxetine-base obtained from the substance of the drug.
	Fig. 2. Mass spectrum of hydroxyatomoxetine extracted from the tested urine samples.
	Fig. 3. Mass spectrum of dihydroxyatomoxetine extracted from the tested urine samples.


	с31-39-0
	252374_Odyntsova_et_all

	Article  info
	UDC
	DOI
	Key words
	Е-mail

	Резюме
	Резюме_EN
	Резюме_RU

	Вступ

	Мета роботи 
	Матеріали і методи дослідження 
	Результати 
	Обговорення 
	Висновки 
	Перспективи подальших досліджень
	Фінансування
	Конфлікт інтересів
	Відомості про авторів
	Information about authors
	Сведения об авторах

	Список літератури
	References


	Таблиці
	Таблиця 1. Порівняльна характеристика мас-спектроскопії настойок валеріани пагононосної з різними екстрагентами
	Продовження табл. 1.
	Продовження табл. 1.
	Продовження табл. 1.

	Рисунки
	Рис. 1. Хроматограма компонентів настойки валеріани Valeriana stolonifera Czern. (70 % спирт).
	Рис. 2. Хроматограма компонентів настойки валеріани Valeriana stolonifera Czern. (метанол).


	с40-45
	252651_Maslov_et_all
	Article  info
	UDC
	DOI
	Key words
	E-mail

	Abstract
	Abstract_UA
	Abstract_RU

	Introduction

	Aim 
	Materials and methods 
	Results 
	Discussions 
	Conclusions 
	Prospects for further research
	Conflict of interests
	Information about the authors
	Відомості про авторів
	Сведения об авторах

	References

	Tables
	Table 1. Dietary supplements with green tea leaves extract
	Table 2. Ranking of country-manufacturer by number of companies producing dietary supplements with green tea leaves extract

	Figures
	Fig. 1. Distribution diagram of foreign and Ukrainian manufacturers of dietary supplements with green tea leaves extract.
	Fig. 2. Distribution diagram of mono- and combined dietary supplements with green tea leaves extract.
	Fig. 3. Distribution chart of dietary supplements with green tea leaves extract of 6 leading companies.
	Fig. 4. Diagram of distribution of dietary supplements with green tea leaves extract by price (%).
	Fig. 5. Diagram of the distribution of the range of dietary supplements with green tea leaves extract by dosage forms (%).


	с46-51-0
	251416_Steshenko_et_all

	Article info
	UDC
	DOI
	Key words
	E-mail

	Abstract
	Abstract_UA
	Abstract_RU

	Introduction

	Aim 
	Materials and methods 
	Results 
	Discussion 
	Conclusions 
	Prospects for further research
	Funding
	Acknowledgements
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References

	Tables
	Тable 1. The results of studying the chemical composition composition of raw materials of species Thymus L. by GC-MS method, (x + Δx) %, µ = 6
	Cont. of Table 1.

	Figures
	Fig. 1. Сhromatogram of alcohol extract of Thymus x citriodorus (Pers.) Schreb var. “Silver Queen”.


	с52-58
	251976_Symonenko_et_all

	Article  info
	UDC
	DOI
	Key words
	E-mail

	Резюме
	Резюме_EN
	Резюме_RU

	Вступ

	Мета роботи 
	Матеріали і методи дослідження 
	Результати 
	Обговорення 
	Висновки 
	Перспективи подальших досліджень
	Фінансування
	Конфлікт інтересів
	Відомості про авторів
	Information about the authors
	Сведения об авторах

	Список літератури
	References


	Таблиці
	Таблиця 1. Критичні параметри технологічного процесу виробництва ППТЕГ

	Рисунки
	Рис. 1. Технологічна блок-схема виробництва рослинної субстанції ППТЕГ у промислових умовах.


	с59-66-0
	251211_Khelemendyk
	Article  info
	UDC
	DOI
	Key words
	E-mail

	Резюме
	Резюме_EN
	Резюме_RU

	Вступ

	Мета роботи 
	Матеріали і методи дослідження 
	Результати 
	Обговорення 
	Висновки 
	Подяка
	Конфлікт інтересів
	Відомості про автора
	Information about author
	Сведения об авторе

	Список літератури
	References


	Таблиці
	Таблиця 1. Біохімічні показники функціонального стану печінки у хворих із різним ступенем тяжкості перебігу ГГВ у період розпалу, Me [Q; Q]
	Таблиця 2. Вміст TNF-α та INF-γ залежно від тяжкості перебігу ГГВ, Me [Q; Q]

	Рисунки
	Рис. 1. Маркерний профіль хворих на ГГВ на час виписування зі стаціонара, абс (%).


	с67-71-0
	244446_Bilai

	Article  info 
	UDC
	DOI
	Key words
	E-mail

	Резюме
	Резюме_EN
	Резюме_RU

	Вступ

	Мета роботи 
	Матеріали і методи дослідження 
	Результати 
	Обговорення 
	Висновки 
	Конфлікт інтересів
	Відомості про автора
	Information about author
	Сведения об авторе

	Список літератури
	References


	Таблиці
	Таблиця 1. Характеристика показників опитувальника WISQOL у хворих на УН (контрольна група), УН + МС (група порівняння), УН + МС + квертин (основна група) до лікування та через 1,5–6,0 місяця


	с72-79-0
	252305_Zarichna_et_all

	Article  info 
	UDC
	DOI
	Key words
	E-mail

	Abstract
	Abstract_UA
	Abstract_RU

	Introduction

	Aim 
	Materials and methods 
	Results 
	Discussion 
	Conclusions 
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References

	Tables
	Table 1. Data on pharmaceutical companies that provide local antibiotics and chemotherapeutic drugs to the pharmaceutical market of Ukraine 
	Cont. of Table 1.
	Table 2. Distribution of medicines by active ingredients 
	Table 3. Indicators of the tension coefficient between manufacturers of topical antibacterial and chemotherapeutic agents 
	Table 4. Monopolization coefficient of topical antibacterial and chemotherapeutic agents
	Table 5. Results of analysis of indicators of socio-economic availability of antibacterial and chemotherapeutic agents for topical use of a retail pharmacy chain
	Cont. of Table 5.

	Figures
	Fig. 1. Diagram of the specific weight of dosage forms of the studied groups.
	Fig 2. Average retail price local antibiotics and chemotherapeutic drugs to the pharmaceutical market of Ukraine, UAH.


	с80-85
	252509_Savych_et_all

	Article  info
	UDC
	DOI
	Key words
	E-mail

	Резюме
	Резюме_EN
	Резюме_RU

	Вступ

	Мета роботи 
	Матеріали і методи дослідження 
	Результати 
	Обговорення 
	Висновки 
	Перспективи подальших досліджень
	Конфлікт інтересів
	Відомості про авторів
	Information about authors
	Сведения об авторах

	Список літератури
	References


	Таблиці
	Таблиця 1. Асортимент ЛЗ групи А10BD “Комбінація пероральних гіпоглікемізуючих препаратів”, що представлені на фармацевтичному ринку України
	Таблиця 2. Асортимент рослинних гіпоглікемічних засобів, зареєстрованих на фармацевтичному ринку України

	Рисунки
	Рис. 1. Структура сегмента ЛЗ, що застосовують для лікування ЦД 2 типу.
	Рис. 2. Розподіл ЛЗ, що використовують для лікування ЦД 2 типу за виробництвом.
	Рис. 3. Рейтингова шкала вітчизняних виробників за кількістю зареєстрованих ЛЗ для лікування ЦД 2 типу на фармацевтичному ринку України, %.


	с86-92-0
	251215_Demchenko_et_all 
	Article  info
	UDC
	DOI
	Key words
	E-mail

	Резюме
	Резюме_EN
	Резюме_RU

	Вступ

	Мета роботи 
	Матеріали і методи дослідження 
	Результати 
	Обговорення 
	Висновки 
	Перспективи подальших досліджень
	Фінансування
	Конфлікт інтересів
	Відомості про авторів
	Information about authors
	Сведения об авторах

	Список літератури
	References


	Рисунки
	Рис. 1. Діаграма відповідей респондентів щодо джерел інформації про методи апаратної косметології.
	Рис. 2. Діаграма розподілу джерел інформації про процедури апаратної косметології, яким найбільше довіряють респонденти.
	Рис. 3. Діаграма відповідей респондентів щодо методів АК на підставі діючого фактора.
	Рис. 4. Діаграма відповідей респондентів щодо користування послугами АК: 
	Рис. 5. Діаграма поділу методів корекції/профілактики проблем шкіри обличчя за попитом.
	Рис. 6. Діаграма поділу методів корекції/профілактики проблем фігури за попитом.


	с93-101-0
	246775_Dudko

	Article  info
	UDC
	DOI
	Key words
	E-mail

	Резюме
	Резюме_EN
	Резюме_RU

	Вступ

	Мета роботи 
	Огляд
	Висновки 
	Конфлікт інтересів
	Відомості про автора
	Information about author
	Сведения об авторе

	Список літератури
	References



	с102-106-0
	252392_Khilkovets_et_all 
	Article  info 
	UDC
	DOI
	Key words
	E-mail

	Abstract
	Abstract_UA
	Abstract_RU

	Introduction

	Aim

	Conclusions 
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References


	с107-112
	252305_Ohloblina

	Article  info
	UDC
	DOI
	Key words
	E-mail

	Резюме
	Резюме_EN
	Резюме_RU

	Вступ

	Мета роботи 
	Матеріали і методи дослідження 
	Результати 
	Висновки 
	Перспективи подальших досліджень
	Фінансування
	Конфлікт інтересів
	Відомості про автора
	Information about author
	Сведения об авторе

	Список літератури
	References






