OpwriHanbHi gocnimxeHHs = Original research

Substituted (cycloalkylcarbonylthioureido)aryl-(benzyl-)
carboxylic(sulfonic) acids: synthesis, antimicrobial and
growth-regulating activity

O. V. Kholodniak**P, V. V. Stavytskyi*C, S. I. Kovalenko®*

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

Acylisothiocyanates are a promising class of organic compounds that are present in the plant world and can be used in the synthesis
of disubstituted thioureas and various heterocycles. These derivatives are characterized by growth-regulating, antibacterial, fungicidal,
cytotoxicity, and other activities. Modification of acylisothiocyanates by fragments of substituted aminoarylcarboxylic (sulfo) acids is pro-
mising, as some of them (anthranilic, p-aminobenzoic acids) are precursors for the auxins and other natural compounds synthesis. Their
combined activity is also an important aspect. Namely the simultaneous manifestation of both fungicidal and restrictive activity. Based
on this, the synthesis of new substituted (cycloalkylcarbonylthioureido)aryl-(benzyl-)carboxylic (sulfonic) acids is relevant as promising
regulators of plant growth with antibacterial activity.

The aim of this work is to search for effective compounds with growth-regulating and antimicrobial activity among substituted (cycloal-
kylcarbonylthioureido)aryl-(benzyl-)carboxylic (sulfonic) acids.

Materials and methods. Methods of organic synthesis, physical and physical-chemical methods of analysis of organic compounds (IR,
NMR "H-spectroscopy, chromato-mass spectrometry, elemental analysis). Antimicrobial activity studies were performed on standard
strains of bacteria and fungi (S. aureus ATCC 25923, E. coli ATCC 25922, P. aeruginosa ATCC 27853 and C. albicans ATCC 885-653).
The effect of synthesized compounds on growth rates was evaluated on wheat (variety Grom).

Results. An “in situ” method for the synthesis of substituted (cycloalkylcarbonylthioureido)aryl-(benzyl-)carboxylic (sulfonic) acids was
proposed. It was shown that the latter could be easily synthesized by the sequential interaction of cyclopropanecarbonyl chloride, ammo-
nium isothiocyanate, and aminoaryl-(benzyl-)carboxylic, sulfanilic acids or sulfamide. Data of 'H NMR spectra showed the peculiarities of
the structure of the synthesized compounds, namely the presence of singlet signals of protons of urea, thioamide and carboxyl groups,
multiple signals of methine and methylene protons of cyclopropane fragment. It was found that the synthesized compounds showed
moderate antimicrobial activity against S. aureus and P. aeruginosa (MIC 50 ug/ml, MBC 100 pg/ml) and significant antifungal activity
against C. albicans (MIC 25-50 pg/ml, MFC 25-50 ug/ml). Anumber of compounds were identified as effective regulators of wheat growth
and exceed the natural analogue — heteroauxin (3-indolylacetic acid) in terms of auxin-like activity.

Conclusions. A one-step method for the synthesis of substituted (cyclopropanecarbonylthioureido)aryl-(benzyl-)carboxylic (sulfonic)
acids was developed. The physical-chemical properties of the synthesized compounds were studied using a set of methods (IR, '"H NMR
spectroscopy, chromato-mass spectrometry, elemental analysis) and the features of the structure were discussed. The synthesized
compounds reveal moderate antimicrobial, high antifungal activity, and growth-promoting activity.

Key words: synthesis, disubstituted thioureas, aminoaryl-(benzyl-)carboxylic acids, sulfanilic acid and its amide, antimicrobial activity,
growth-regulating activity.
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3amiweni (umknoankinkapboHinTioypeino)apun-(6eH3un-)kapboHoBi (CynbhOHOBI) KucnoTu:
CUHTE3, aHTUMIKpOOHa Ta picTperyntoya akTUBHICTb

0. B. XonopgHsik, B. B. CtaBuubkuit, C. |. KoBaneHko

AumnisoTiouiaHaTn — NepCcneKkTUBHUIA KIlac OpraHivHKX CnoyK, SKUA NPEACTaBNEHNIA Y POCIIMHHOMY CBITi Ta MOXe OyTv BUKOPUCTAHWIA Y
CUHTE3i An3aMmiLLlEHNX TIOCEHOBUH i Pi3HKX reTepoLukniB. [ns Lyx NoXigHWX XxapakTepHi picTperyntotoda, aHTubakTepianbHa, gyHriumaHa,
LIMTOTOKCMYHA Ta iHWi BUAM akTMBHOCTI. Moaudikauia aumunisoTioliaHaTiB parMeHTaMu 3aMilLeHUx amiHoapunkap6oHoBMX (Cynbgo)
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Substituted (cycloalkylcarbonyithioureido)aryl-(benzyl-)carboxylic(sulfonic) acids: synthesis, antimicrobial and growth-regulating activity

KMCMOT NepcneKkTUBHA, OCKINbKM AesKi 3 HUX (aHTpaHinoBa, M-aMiHO6eH30MHa KUCNOTH) € NonepesHUKaMy CUHTE3Y ayKCWHIB Ta iHLLIKX
NPUPOAHMX cnonyk. Baxnmeui acnekt — ixHs koMBiHOBaHa Ais, IK-0T OAHOYACHWI NMPOSB (OYHMILMAHOI Ta PiCT-perynioBanbHOi aKTUBHOCTI.
OTxe, aKkTyanbHUM € CUHTE3 HOBUX 3aMilLleHuX (LmknoankinkapboHintioypeino)apun-(6eHaun-)kap6oHoBMX (CynbOHOBMX) KMCIOT sk
NepCnekTUBHUX PETYNATOPIB POCTY POCAWH 3 aHTUBAKTEPianbHOI aKTUBHICTIO.

MeTa po6oTn — nowwyk eheKTUBHIX CNOMYK i3 PICTPEryioYO Ta NPOTUMIKPOOHOK aKTUBHICTIO cepes 3aMilleHnx (Luknoarnkinkap-
GoHinTioypeino)apun-(6eHann-)kapboHoBUX (CynbHOHOBMX) KUCIOT.

Matepianu ta meToau. Bukopuctanu METOAMKM OPraHiYHOro CUHTE3Y, (PidnyHi i Pi3nKo-XiMiYHI MeTOAM aHani3y opraHivyHux cnonyk (I4-,
AMP 'H-cnekTpockorisi, XxpoMaTo-Mac-CneKTPOMETPIsi, eNeMEHTHUI aHanis). JocnimkeHHs Ha NPOTUMIKPOGHY aKTUBHICTb BUKOHANW Ha
CTaHOapTHUX WTamax Baktepin i rpubis (S. aureus ATCC 25923, E. coli ATCC 25922, P. aeruginosa ATCC 27853 ta C. albicans ATCC
885-653). Bnnune cMHTE30BaHUX CMOMYK Ha NOKa3HWKM POCTY OLiHIOBanNM Ha nweHuui (copT pom).

PeaynikraTtn. 3anponoHoBaHo «in Situ» Meton (hOpMyBaHHS 3aMmilleHux (LuknoankinkapboHintioypeino)apun-(6eHsus-)kapboHoBmx
(cynbgoHoBMX) kucnoT. MokasaHo, Lo 0CTaHHi NErko hopMyoTbCA NOCMILOBHOK B3aEMOZIE0 LiMKIionponaHkapOoHin xnopuay, aMoHito
isoTiouiaHaTy Ta amiHoapun-(6eH3un-)kapboHOBMX, CynbgaHinoBoi kucnot abo cynbdamigy. Oani 'H AMP-cnekTpie nokasanu oco-
6rmBocCTi ByAoBM CMHTE30BaHWX CMOMYK: HASBHICTb CMHIMETHWX CUrHanMiB NPOTOHIB kapbamigHoi, TioamiaHoi Ta kapbOoKCUnbHOI rpyn,
MYIBTUNNETHUX CUrHaNB METUHOBOTO Ta METUEHOBUX MPOTOHIB LMKMONPONaHoBOro (parmeHTa. BctaHOBWK, L0 CUHTE30BaHI CMOMYyKM
XapaKTepU3YTLCS NMOMIPHOK aHTUMIKPOGHOK akTUBHICTIO Woao S. aureus i P. aeruginosa (MIK 50 mkr/mn, MBK 100 Mkr/mn), Yiumanoto
npoTurpubkoBoto akTueHicTio npotn C. albicans (MIK 25-50 mkr/mn, MOK 25-50 mkr/mn). Bussunu pag cnonyk, Wo € edekTUBHIMM
perynsiTopamu pocTy MLIEHWL, 3@ ayKCMHOMOZIOHOH Aieto NepeBepLLyOTb NPUPOAHUIA aHamNOoT reTepoaykcuH (3-iHZoninoLToBY KUCMOTY).

BucHosku. Po3pobunu ogHocTagiiiHuin MeTod CUHTE3Y 3aMilleHux (LmknonponankapboHinTioypeino)apun-(6eHsus-)kapboHoBuX(Cyrb-
¢hoHoBYX) kMCNoT. [locnignnm gisnko-XimMiuHi BNRaCTUBOCTi CUHTE30BaHMX CMoMyK, BUKOpUCTaBLUM koMnneke metogis (I4-, 'H AMP-cnekTpo-
cKonisi, XpoOMaTo-Mac-CreKkTPOMETPIsl, ENEMEHTHUI aHani3), BUSBUIIM 0COONMBOCTI iXHbOi OyaoBU. CMHTE30BaHI CNOMYKM MAOTb MOMIPHY
aHTUMIKPOBHY, BUCOKY NPOTUrPUOKOBY aKTUBHICTb i PICTCTUMYMIOKOYY aKTUBHOCTI.

Knio4oBi crioBa: CUHTE3, AM3aMilleHi TIOCEYOBMHM, amiHoapuil-(6eH3uns1-)kapboHOBI KUCNOTK, CyNbgaHinoBa kucnota Ta ii avign, npo-
TUMIKPOGHA aKTUBHICTb, PICTPEryioloya akTUBHICTb.
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3amelueHHbIe (LMKnoankunkapooHunTnoypenao)apun(6eHsun-)kapooHoBbIe (CynbGOHOBbIE) KUCTOTLI:
CUHTE3, aHTVIMVIKpOGHaﬂ n pocTperynupyrowas akTUBHOCTb

E. B. XonogHsik, B. B. CtaBuukuit, C. L. KoBaneHko

AunnusoTuoumaratbl — NePCneKTUBHBIN KNAacC OPraHNYeCcKUX COEAMHEHWI, MPEACTaBNEHHbIN B PACTUTENBHOM MUPE, MOXET ObITb 1CMOMb-
30BaH B CWHTE3e AM3aMeLLEHHbIX TMOMOYEBUH U Pa3NYHbIX FeTEPOLIMKNOB. [N 3aTUX NPOM3BOAHBIX XapaKTepHbl POCTPErynupyoLLas,
aHTMbakTepuanbHas, PyHrmunaHas, LMTOTOKCUYECKas v Apyrue Buabl akTuBHOCTU. Mogudmkaums aumnnmsoTnoumaHaTos dparmeHTamm
3aMeLLeHHbIX aMUHoapUkapboHoBbIX (Cynbg0) KUCNOT NEPCNEKTUBHA, Tak Kak HEKOTOPBIE U3 HUX (aHTPaHWIOBas, N-aMUHOGEH30MHas
KMCNOTbI) — NPEALLECTBEHHUKN CUHTE3a ayKCUHOB U APYIvX NMPUPOAHBLIX COEAMHEHMI. BaxHbI acnekT — ux kKoMOUHMPOBaHHOE AeVicTBIE,
a VIMEHHO OOHOBPEMEHHOEe MPOsiBMeHNe (PYHTMLIMAGHOW U POCTPErynupytoLLei akTMBHOCTU. cXoas 13 3Toro, akTyanbHbIM SBRSETCS
CVHTE3 HOBbIX 3aMELLEHHbIX (LuKnoankunkapboHuntuoypengo)apun-(6eH3nn-)kapboHoBbIX (CynbgOHOBbIX) KUCIOT Kak NepCnekTUBHbIX
perynsitopoB pocTa pacTeHWi ¢ aHTMbaKTepuanbHON akTUBHOCTBIO.

Llenb pabotkl — nounck ahdeKTUBHLIX COEANHEHWNI C POCTPErYNPYIOLLEN U NPOTUBOMUKPOBHON aKTUBHOCTBIO Cpeay 3ameLLeHHbIX
(umknoankunkapboHunTroypenao)apun-(6eHaunn-)kapboHOBbIX (CynbOHOBBIX) KUCMOT.

Martepuansi v MeTofbl. Vicnonb3oBaHbl METOAMKY OPraHNYECKOro CUHTE3a, hn3nYeckie N PU3NKO-XMMUYECKUE METOLbI aHanM3a opraHuye-
ckux coeguHernii (K, AMP "H-cnekTpockonusi, XpoMaTo-Macc-CreKTPOMETPUS, SNEMEHTHbIN aHanwu3). MiccnefoBaHms NpOTUBOMUKPOBHO
aKTWBHOCTU NPOBEeAEHbI Ha CTaHAApTHBIX WTammax 6akrepuin n rpubos (S. aureus ATCC 25923, E. coli ATCC 25922, P. aeruginosa ATCC
27853 n C. albicans ATCC 885-653). BriusiHue CHTE31poBaHHbLIX COEANHEHMIN Ha NoKasaTeny pocTa OLeHWBanm Ha niueHuLe (copt Mpom).

Pesyniratkl. MpeanoxeH «in situ» metod hOpMMPOBaHMS 3aMELLEHHBIX (LMKoankunkapboHuntnoypenao)apun-(6eHaunn-)kapboHo-
BbIX(CYNbOHOBbIX) KMCMOT. [MokasaHo, YTo nocneaHue nerko opMuUpyrTCs NocneaoBaTeNbHbIM B3aMOLENCTBMEM LKIionponaHkap-
6oHMN xnopuaa, aMMOHUS N30TUOLMaHaTa n ammnHoapus-(6eH3nn-)kapboHoBbIX, CynbdaHNIOBON KUCMOT Ui cynbdammaom. [laHHble
"H AMP-cnekTpoB nokasanu 0co6eHHOCTH CTPOEHNS CUHTE3MPOBAHHbIX COEAVHEHMI, @ UMEHHO HalMYMe CUHITIETHBIX CUrHAMNOB NPOTOHOB
kapbamuaHoW, TMOaMMAHOW 1 KapOOKCUMBHOW rpynn, MyNbTUNNETHbLIX CUTHANOB METUHOBOTO M METUIEHOBBIX MPOTOHOB LIMKMNONPONaHo-
BOro doparMeHTa. YCTaHOBMEHO, YTO CUHTE3MPOBAHHbIE COEAVHEHWNS MPOSBASIOT YMEPEHHYI0 aHTUMUKPOGHYIO aKTUBHOCTb B OTHOLLIEHWM
S. aureus v P. aeruginosa (MUK 50 mkr/mn, MBK 100 MKr/mn) v 3HauuTenbHyto MpoTMBOrpUBKOBYIO akTMBHOCTL B oTHOLeHuK C. albicans
(MUK 25-50 mkr/mn, M®K 25-50 mkr/mn). YcTaHOBREH psf COEANHEHWI, 3PEKTUBHBIX PErYNSTOPOB POCTa MLLIEHWULbI, N0 ayKCMHOMO-
A0BHOMY AENCTBUIO MPEBbILLALLME NPUPOAHBIA aHaNor reTepoaykcuH (3-MHAOMMUITYKCYCHYIO KUCAOTY).

BrieoakI. PaspaboTaH oaHOCTaaMIHbIA METOZ, CUHTE3a 3aMeLLEHHBIX (LKnonponaHkapGoHMnTMoypenao)apus-(beHaunn-)kap6oHoBbIX (Cyrb-
¢hoHOBbIX) KucnoT. MiccnenoBaHbl hM3NKO-XMMUYECKNE CBONCTBA CUHTE3MPOBAHHBIX COEAVNHEHWIA C UCTONb30BaHEM KOMMIIEKca MeToA0B
(VIK-, 'H AMP-cnekTpockonusi, XpoMaTo-Macc-CreKTPOMETPUS], ANIEMEHTHbIN aHanua) 1 0TMeYeHbl 0COBEHHOCTH CTPoeHUst. [MokasaHo, YTo
CVHTE3VPOBaHHbIEe COEOMHEHMS MPOSIBMSIOT yMEPEHHYI0 aHTUMMKPOBHY!O, BEICOKYIO MPOTUBOrPUOKOBYHO 1 POCTCTUMYMMPYIOLLYIO aKTUBHOCTM.

KnoueBkle crnoBa: CUHTE3, AW3aMeLLEeHHblE TUOMOYEBUHBI, aM|/|Hoapmn-(6eHsmn-)Kap60Hosble KACNOThI, CyJ'IbeaHI/IJ'IOBaﬂ Kucnota n
ee amuibl, I'IpOTMBOMVIKpO6HaF| aKTMBHOCTb, poCTperynunpyowas aktTuBHOCTb.
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Common plant growth regulators are auxins, gibberellins,
cytokinins, brassinosteroids, etc. [ 1-3]. In addition to phyto-
hormones, plants also produce secondary metabolic products,
which also are growth regulators (flavonoids, amino acids,
lipids, carboxylic acids, alkaloids, unsaturated lactones, ter-
penoids, etc.) [4]. However, the use of substances with direct
hormonal activity is likely to give way to the use of chemical
agents. The latter should modify the metabolism or transport
of plant hormones [5]. This approach is advantageous be-
cause it increases yields, and synthetic growth regulators are
more metabolically stable and cheaper than those with direct
hormonal activity. Among the synthetic growth regulators,
today are analogues of auxins and cytokinins; antiauxins
and cytokinin antagonists; inhibitors of auxin transport and
gibberellin biosynthesis; substances that emit ethylene or
promote its biosynthesis in plants [3].

Aryl and aryloxyaliphatic acids, onium salts, heterocyclic
compounds, etc. are of practical importance among synthetic
plant growth regulators. Thus, 3-indolylbutyric, 3-indo-
lyl- and N-naphthylacetic acids, chlormequat, mepiquat,
2,6-dimethylpyridine N-oxide, dimethyl sulfoxide, etc. are
used to improve plant growth. Such compounds are used for
growth retardation: onium compounds (chlormequat chloride,
bromholin bromide, iodolin iodide, etc.), maleic and succinic
acid hydrazides, 1,2,4-triazole derivatives (paclobutrazol,
uniconazole, etc.), ethylene producers (dextrel hydrel, ectdrel
and ether), dichloroisobutyrate (sodium dichloroisobutyrate),
etc. It should be noted that these retardants are not universal,
not all of them are able to inhibit all forms of growth (for
example, rooting cuttings and distortion of coleoptiles), don’t
show a strong effect compared to phytohormones, are toxic,
difficult to metabolize and accumulate in plants. Therefore,
the development of new effective environmentally friendly
plant growth regulators based on low molecular weight
compounds is of great theoretical and practical interest.
Their combined activity is also an important aspect. Name-
ly the simultaneous manifestation of both fungicidal and
restrictive activity.

Acylisothiocyanates are interesting objects in terms of
antimicrobial and growth-regulating agents. Firstly, they are
low-toxic compounds, widely represented in the plant world
(plants of the cruciferous family) [6,7]. Secondly, the che-
mistry of cycloalkane carbonylisocyanates is diverse and
can be used in the synthesis of functionalized acylthioureas
and acylthiosemicarbazides [8—12], as well as various het-
erocycles [13] which are characterized by growth-regulating,
antibacterial, fungicidal and cytotoxicity activity. Thirdly,
the modification of acyl isothiocyanates by fragments of
substituted aminoarylcarboxylic (sulfo) acids is promising,
as some of them (anthranilic, p-aminobenzoic acids) are
important precursors of the synthesis of auxins and other
natural compounds [14,15].

Aim
Therefore, the aim of the study is to search of effective com-
pounds with growth-regulating and antimicrobial activity

among substituted (cycloalkylcarbonylthioureido)aryl-(ben-
zyl-)carboxylic (sulfonic) acids.

Materials and methods

Cyclopropanecarbonyl chloride (1.1) was synthesized by
known method [16]. Other starting materials and solvents
were obtained from commercially available sources and were
used without additional purification.

Melting points were determined in open capillary tubes in
a ‘Mettler Toledo MP 50” apparatus and were uncorrected.
The elemental analyses (C, H, N, S) were performed using
the ELEMENTAR vario EL cube analyzer (USA). Analyses
were indicated by the symbols of the elements or functions
within £0.3 % of the theoretical values. IR spectra (4000—
600 cm™) were recorded on a Bruker ALPHA FT-IR spec-
trometer (Bruker Bioscience, Germany) using a module
for measuring attenuated total reflection (ATR). 'H NMR
spectra (400 MHz) were recorded on a Varian-Mercury 400
spectrometer (Varian Inc., Palo Alto, CA, USA) with TMS
as internal standard in DMSO-d, solution. LC-MS were
recorded using chromatography/mass spectrometric system
which consists of high-performance liquid chromatography
Agilent 1100 Series (Agilent, Palo Alto, CA, USA) equipped
with diode-matrix and mass-selective detector Agilent
LC/MSD SL (atmospheric pressure chemical ionization —
APCI).

Antimicrobial test. The sensitivity of the microorganisms to
the synthesized compounds was evaluated according to the de-
scribed methods [17]. The assay was conducted on Mueller—
Hinton agar by two-fold serial dilution of the compound in 1
ml. After that, 0.1 ml of microbial seeding (106 cells/ml) was
added. Minimal inhibit concentration of the compound was
determined by the absence of visual growth in the test tube with
aminimal 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, the mentioned ahead standard test cultures were
used: S. aureus ATCC 25923, E. coli ATCC 25922, P. aerugi-
nosa ATCC 27853 and C. albicans ATCC 885-653 standard
test cultures. All test strains were received from bacteriological
laboratory in Zaporizhzhia Regional Laboratory Center of State
Sanitary and Epidemiological Service of Ukraine. Nitrofura-
zone and Ketoconazole 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 [17].

Influence of synthesized compounds on growth rates. The
effect of synthesized compounds on growth rates was assessed
on wheat (variety Grom) at the laboratory of the State Enter-
prise “State Center for Certification and Examination of Ag-
ricultural Products” (Zaporizhzhia) by a known method [18].
The concentration of aqueous solutions of “Heteroauxin”
(3-indolylacetic acid) and test compounds was 0.00002 %.
To achieve that concentration a 0.2 g of substances was
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Substituted (cycloalkylcarbonyithioureido)aryl-(benzyl-)carboxylic(sulfonic) acids: synthesis, antimicrobial and growth-regulating activity

HZN
COOR %\ )J\
MeON, COOR,
80°C, 90 min 2.1-2.9
NH,NCS 0

D \: MeCN, 80°C, 30 min D \
MeCN,
80°C, 90 min 210, 2.11

R=H, F, Cl, Br; R;=H, Me; R,=OH, NH,,.

Fig. 1. Methods for the synthesis of the substituted (cyclopropanecarbonylthioureido)aryl-(benzyl-)carboxylic(sulfonic) acids.

emulsified in 1 ml of Twin-80 and adjusted with water to 1 L.
Then from the resulting solution, 1 ml was taken and again
adjusted with water to 1 1. Irrigation with a solution of test
substances was performed every other day, the rate of water
consumption — 40 ml per Petri dish. Control seeds were wa-
tered with water and an emulsifier. Grain germination on days
4 and 8, the total number and length of roots, total mass of
aboveground part (considering the weight of the grain) were
evaluated during liquidation of the experiment.

Results

The synthesis of the original cyclopropanecarbonyl iso-
thiocyanate was carried out according to a known synthetic
approach, which included the interaction of cyclopropane-
carbonyl chloride (1.1) with ammonium isothiocyanate
(acetonitrile medium) (Fig. 1) [12]. Cyclopropanecarbonyl
isothiocyanate without isolation from the reaction medium
(in situ method) regioselectively and easily has attached ami-
noaryl-(benzyl-)carboxylic acids, 4-aminobenzenesulfonic
acid, and its amide. This was produced individual compounds
2.1-2.11 with satisfactory yields (48-74 %).

The structure and individuality of compounds 2 were
proved using elemental analysis, chromato-mass, IR and 'H
NMR spectra.

Experimental section

The general method for the synthesis of the substituted
(cyclopropanecarbonylthioureido)aryl-(benzyl-)carboxyl-
ic(sulfonic) acids (2.1-2.11). To a solution of corresponding
1.04 g (0.01 mol) cyclopropanecarbonyl chloride (1.1) in 20
mL of acetonitrile 0.76 g (0.01 mol) of ammonium isothio-
cyanate was added and stirred at 80 °C for 30 min. The mix-
ture was cooled down to r.t. and 0.01 mol of corresponding
aminoaryl(carboxylic)sulfonic acids was added and stirred
at 80 °C for 90 min. The solution was cooled down, poured
into the water. The formed precipitate was filtrated, dried and
recrystallized from ethanol.

4-((3-(Cyclopropanecarbonyl)thioureido)methyl)benzoic acid
(2.1). Yield: 48 %; Mp.: 218-225 °C; IR (cm™): 3772, 3763,
3713,3693,3679,3663,3631,3591,3571,3531,3415,3284,
3012,2924,2892,2558,2370,2348,2272,2083, 1928, 1874,
1851, 1834, 1804, 1785, 1754, 1738, 1722, 1685, 1658, 1627,
1612,1579, 1563, 1536, 1502, 1483, 1463, 1428, 1407, 1346,
1321,1291,1233,1215,1181, 1148, 1127, 1101, 1065, 1042,
1019, 982,941, 894, 879, 858, 823, 798, 781, 760, 738, 702,
673, 636, 625, 617; '"H NMR (400 MHz, DMSO-d,) 6 12.50
(s, 1H,-COOH), 11.44 (s, 1H, -C(S)NH-), 11.05 (s, 1H, -C(O)
NH-),7.86(d,J = 7.7Hz,2H,Ph H-3,5),7.33(dd,J = 8.0
Hz,2H,PhH-2,6),4.30(d,J = 5.9Hz, 1H,-CH,),2.53-2.42
(m, 1H, cyclopropyl H-1), 0.91-0.79 (m, 4H, cyclopropyl
cyclopropyl H-2_,2 ,3 .3, );LC-MS,m/z = 279 [M+1];

Anal. Caled. for C_HL N.O'S: C, 56.10; H, 5.07; N, 10.07;
S, 11.52; Found: C, 54.59; H, 4.67; N, 10.69; S, 11.89.
2-(3-(Cyclopropanecarbonyl)thioureido)benzoic acid (2.2).
Yield: 59 %; Mp.: 158-161 °C; IR (cm™): 3955, 3906, 3888,
3870,3835,3844,3824,3807,3753,3715,3693,3678, 3653,
3632,3591,3571,3472,3186,3004,2924,2543,2369, 2348,
2277,1874,1851, 1835, 1804, 1785, 1755, 1738, 1722, 1688,
1641, 1630, 1607, 1581, 1530, 1503, 1484, 1468, 1444, 1422,
1390, 1312, 1284, 1244, 1169, 1148, 1102, 1087, 1068, 1031,
952,928, 877, 855, 800, 776, 758, 745, 713, 698, 675, 659,
642, 627, 611; 'H NMR (400 MHz, DMSO-d,) &: 13.01 (s,
1H, -C(S)NH-), 11.48 (s, 1H, -C(O)NH-), 8.18 (d,J = 8.2
Hz, 1H, Ph H-6), 7.88 (dd, J = 7.9 Hz, 1H, Ph H-3), 7.47
(t, J = 7.5 Hz, 1H, Ph H-5), 7.23 (t, J = 7.6 Hz, 1H, Ph
H-4),2.14-2.06 (m, 1H, cyclopropyl H-1), 0.90-0.81 (m, 4H,
cyclopropyl H-2, o Zaw Je 3 ), LC-MS, m/z = 265 [M+1];
Anal. Calcd. for C12H12NZOSS C, 54.53; H, 4.58; N, 10.60;
S, 12.13; Found: C, 54.60; H, 4.64; N, 10.69; S, 12.26.
2-(3-(Cyclopropanecarbonyl)thioureido)-6-fluorobenzoic
acid (2.3). Yield: 59 %; Mp.: 186-190 °C; IR (cm™): 3887,
3833,3810,3746,3718,3694,3678,3564,3632,3572,3187,
3013,2847,2686,2543,2372,2348,2277, 1851, 1835, 1817,
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1785,1754,1737,1722,1688, 1641, 1617, 1580, 1532, 1470,
1447,1419, 1391, 1307, 1281, 1243, 1203, 1176, 1164, 1151,
1133, 1103, 1069, 1028, 942, 917, 899, 889, 831, 812, 781,
747,709, 676, 660, 609; 'H NMR (400 MHz, DMSO-d,) 6
13.45 (s, 1H, -COOH), 12.67 (s, 1H, -C(S)NH-), 11.67 (s,
1H, -C(O)NH-), 7.82 (d,J = 8.3 Hz, 1H, Ar H-3), 7.41 (td,
J = 8.3,59 Hgz, 1H, Ar H-5), 7.03 (t,J = 8.9 Hz, 1H, Ar
H-4),2.13-2.05 (m, 1H, cyclopropyl H-1), 0.98-0.85 (m, 4H,
cyclopropyl H—2eq, 2., 3eq, 3,); LC-MS, m/z = 283 [M+1];
Anal. Calcd. for C H FN,O.S: C,51.06; H,3.93; F,6.73; N,
9.92; S, 11.36; Found: C, 51.21; H, 4.03; N, 10.01; S, 11.46.
5-Chloro-2-(3-(cyclopropanecarbonyl)thioureido)benzoic
acid (2.4). Yield: 52 %; Mp.: 172175 °C; IR (cm™): 3660,
3632,3622,3611,3591,3571,3473,3414,3358, 3184, 3006,
2858,2624,2483,2371,2347,2258,2117,1974, 1928, 1900,
1874,1852,1834,1817, 1803, 1785,1765,1754,1738, 1722,
1690, 1679, 1658, 1641, 1630, 1599, 1573, 1547, 1513, 1502,
1478, 1468, 1441, 1412, 1385, 1321, 1298, 1282, 1241,
1201, 1163, 1146, 1113, 1062, 1027, 949, 926, 885, 868,
816, 789, 756,732, 699, 675, 663, 617; 'HNMR (400 MHz,
DMSO-d,) 6 13.06-12.95 (br.s, Hz, 2H, -COOH, -C(S)NH-),
11.60 (s, 1H,-C(O)NH-), 8.25 (dd,J = 8.7 Hz, 1H, Ar H-3),
7.89-7.80 (m, 1H, Ar H-6), 7.49 (m, 1H, Ar H-4),2.14-2.12
(m, 1H, cyclopropyl H-1), 1.00-0.88 (m, 4H, cyclopropyl
H-2eq, 2, 3eq, 3,); LC-MS, m/z = 299 [M+1]; Anal. Calcd.
for C ,H, CIN,O,S: C, 48.25; H, 3.71; Cl, 11.87; N, 9.38; S,
10.73; Found: C, 48.33; H, 3.78; N, 9.42; S, 10.81.
3-(3-(Cyclopropanecarbonyl)thioureido)benzoic acid (2.5).
Yield: 66 %; Mp.: 223-228 °C; IR (cm™): 3855, 3734, 3609,
3010,2813,2532,2310, 1681, 1606, 1590, 1525, 1452, 1416,
1392, 1298, 1250, 1164, 1116, 1101, 1081, 1069, 1031, 1003,
942,925,913, 877, 817, 797, 766, 744, 726, 696, 676, 666,
636, 619; '"H NMR (400 MHz, DMSO-d,) 6: 12.95 (s, 1H,
-COOH), 11.73 (s, 1H, -C(S)NH-), 11.33 (s, 1H, -C(O)NH-
), 8.14 (s, 1H, Ph H-2), 7.85-7.74 (m, 2H, Ph H-4,6), 7.41
(t,J = 7.9 Hz, 1H, Ph H-5), 2.14-2.05 (m, 1H, cyclopropyl
H-1), 1.00-0.86 (m, 4H, cyclopropyl H-2,2, 3, 3.);
LC-MS, m/z = 265 [M+1]; Anal. Calcd. for C ,H, N,O.S:
C, 54.53; H, 4.58; N, 10.60; S, 12.13; Found: C, 54.58; H,
4.64; N, 10.66; S, 12.18.
4-Chloro-3-(3-(cyclopropanecarbonyl)thioureido)benzoic
acid (2.6). Yield: 52 %; Mp.: 161-165 °C; IR (cm™): 3196,
3018,1707,1679, 1600, 1571, 1513, 1503, 1403, 1332, 1246,
1197,1167,1107,920, 879, 821,775,751, 735,701, 677, 'H
NMR (400 MHz, DMSO-d,) 6 12.89 (s, 1H, -COOH), 11.74
(s, 1H, -C(S)NH-), 11.04 (s, 1H, -C(O)NH-), 8.33 (s, |H, Ar
H-2),7.83(q,J = 8.7,1H,ArH-6),7.57(d,J = 8.7, 1H,Ar
H-5),2.43-2.38 (m, 1H, cyclopropyl H-1), 1.00-0.88 (m, 4H,
cyclopropyl H—Zcq, 2., 3cq, 3,); LC-MS, m/z = 299 [M+1];
Anal. Caled. for C H, CIN O.S: C,48.25; H,3.71; Cl, 11.87;
N, 9.38;S,10.73; Found: C,48.31; H, 3.78; N, 9.42; S, 10.78.
4-Bromo-3-(3-(cyclopropanecarbonyl)thioureido)benzoic acid
(2.7). Yield: 51 %; Mp.: 163-166 °C; IR (cm™): 3191, 3012,
1694, 1527,1417,1243,1169, 1097,937, 823,763,716, 673;
'HNMR (400 MHz, DMSO-d,) 6 13.13 (s, 2H, -COOH, -C(S)
NH-), 11.60 (s, 1H, -C(O)NH-), 8.53 (s, 1H, Ar H-2), 7.80
(d,J = 8.4 Hz, 1H, Ar H-6), 7.37 (d, ] = 8.5 Hz, 1H, Ar

H-5),2.14-2.05 (m, 1H, cyclopropyl H-1), 0.98-0.80 (m, 4H,
cyclopropyl H-2 2,3 .3 ); LC-MS, m/z = 342 [M+1],
345 [M+4]; Anal. Caled. for C H, BrN,O.S: C, 42.00; H,
3.23; Br, 23.28; N, 8.16; S, 9.34; Found: C, 42.09; H, 3.31;
N, 8.23; S, 9.38.
4-(3-(Cyclopropanecarbonyl)thioureido)benzoic acid (2.8).
Yield: 74 %; Mp.: 230-233° C; IR (cm™): 3121 (n,,), 3004,
2986, 1679, 1512, 1288, 1252, 1157, 860, 778, 742, 728, 694;
'H NMR (400 MHz, DMSO-d,) 6 12.92 (s, 1H, -COOH),
12.48 (s, 1H, -C(S)NH-), 11.69 (s, 1H, -C(O)NH-), 7.91 (d,
J = 8.4 Hz, 2H, Ph H-2,6), 7.77 (d, J] = 8.4 Hz, 2H, Ph
H-3,5), 2.10-2.06 (m, cyclopropyl H-1), 1.00-0.86 (m, 4H,
cyclopropyl H-2eq, 2 3eq, 3,); LC-MS, m/z = 265 [M+1];
Anal. Calcd. for C ,H ,N,OS: C, 54.53; H, 4.58; N, 10.60;
S, 12.13; Found: C, 54.58; H, 4.62; N, 10.65; S, 12.19.
Dimethyl 2-(3-(cyclopropanecarbonyl)thioureido)tere-
phthalate (2.9). Yield: 74 %; Mp.: 208-211 °C; IR (cm™):
3121,3004,2986, 1715, 1686, 1525, 1432, 1390, 1281, 1241,
1222,1192, 1158, 1130, 1098, 1065, 949,937, 883, 755, 709,
674, 613; '"H NMR (400 MHz, DMSO-d,) 6 13.02 (s, 1H,
-C(S)NH-), 11.71 (s, 1H, -C(O)NH-), 8.71 (s, 1H, Ar H-3),
7.95(d,J = 8.1 Hz, 1H, Ar H-6), 7.82 (d,J = 8.2 Hz, 1H,
Ar H-5), 5.75 (s, 6H, CH,), 2.16-2.07 (m, 1H, cyclopropyl
H-1), 1.00-0.88 (m, 4H, cyclopropyl H-2.,2..3..3,);LC-
MS, m/z = 338 [M+1]; Anal. Calcd. for C _H N,O.S: C,
53.56; H, 4.79; N, 8.33; S, 9.53; Found: C, 53.62; H, 4.84;
N, 8.39; S, 9.61.
4-(3-(Cyclopropanecarbonyl)thioureido)benzenesulfonic acid
(2.10). Yield: 98.9 %; Mp.: 239-242 °C; IR (cm™): 3590,
3510, 3488, 3415, 3393, 3357, 3121, 3012, 2966, 2927,
2799,2624,2512,2482,2372,2345,2259,2171,2044, 1971,
1927,1899, 1874, 1851, 1835, 1818, 1803, 1785, 1777, 1765,
1754,1738,1722,1709, 1690, 1677, 1658, 1641, 1630, 1589,
1563, 1547,1528,1512, 1501, 1480, 1462, 1441, 1401, 1391,
1327, 1308, 1165, 1123, 1034, 1008, 951, 927, 890, 859,
832,788,765, 735, 693, 671, 640, 625; '"H NMR (400 MHz,
DMSO-d,) 6 12.73 (s, 1H, -C(S)NH-), 11.66 (s, 1H, -C(O)
NH-), 7.72-7.52 (m, 4H, Ph H-2,3,5,6), 2.13-2.10 (m, 1H,
cyclopropyl H-1), 1.04-0.70 (m, 4H, cyclopropyl H- H—2eq,
2, 3eq, 3, );Anal. Calcd. for C, H ,N,O,S.: C,43.99; H, 4.03;
N, 9.33;5,21.35; Found: C,44.09; H, 4.11; N, 9.39; S, 21.43.
N-((4-Sulfamoylphenyl)carbamothioyl)cyclopropanecar-
boxamide (2.11). Yield: 61.7 %; Mp.: 213-216 °C; IR (cmr
1): 3357, 3286, 3143, 3000, 1673, 1526, 1329, 1147, 767,
724, 687, 'H NMR (400 MHz, DMSO-d,) 6 12.88 (s, 1H,
-C(S)NH-), 11.74 (s, 1H, -C(O)NH-), 7.84-7.75 (m, 4H,
Ar H-2,3,5,6), 7.12 (s, 2H, -SONH-), 2.15-2.05 (m, 1H,
cyclopropyl H-1), 1.00-0.88 (m, 4H, cyclopropyl H-2,
2, 3Cq, 3,); LC-MS, m/z = 300 [M+1]; Anal. Calcd. for
C H N.OS,:C,44.13; H,4.38; N, 14.04; S, 21.42; Found:
C,44.19; H, 4.41; N, 14.09; S, 21.49.
The results of the study of the antibacterial activity of
the synthesized compounds and their effect on growth rates
(germination, total number and length of roots, total weight

of the aboveground part) are shown in 7ables 1 and 2.
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Table 1. The antimicrobial activity of disubstituted thioureas 2.1-2.11

MIC, pg/ml MBC, ug/ml MIC, pg/ml MBC, pg/mi MIC, pg/mi MBC, pg/ml MIC, pg/ml MFC, pg/ml
200 50 50 50

21 100 100 100 50
2.2 100 200 50 100 50 100 25 50
23 100 200 25 50 50 100 50 50
24 100 200 50 100 50 100 50 50
25 100 200 50 100 50 100 25 50
2.6 100 200 50 100 50 100 25 50
2.7 100 200 50 100 50 100 50 50
2.8 100 200 50 100 50 100 25 50
29 100 200 50 100 50 100 50 50
210 100 200 50 100 50 100 25 50
211 100 200 50 100 50 100 25 50
Nitrofurazone 1.50 - 6.25 - 6.25 - - -

Ketoconazole - - - - - - 25 50

Table 2. Influence of synthesized compounds on wheat growth rates (n = 10)

. L
Compound SEERIIIEET @ Total number Total length Total mass of the abo-

Control 95 95 298 0.102 + 0.008
21 95 95 30 421 0.118 £ 0.004
22 95 95.5 38 387 0.136 + 0.004
23 94.5 96.5 33 325 0.115 £ 0.005
24 94 94 31 462 0.132 + 0.005
25 94.5 94.5 36 367 0.128 + 0.006
2.6 94 95 35 312 0.116 £ 0.005
2.7 96 96 40 410 0.137 + 0.006
29 93.5 94 30 348 0.111 = 0.002
210 91.5 92 38 331 0.118 + 0.005
2.11 95 95 34 328 0.117 + 0.005
IAAs 96 96 41 31 0.125 + 0.004
Discussion in which the quasimolecular ion [M+1] corresponded to

Synthesized compounds (2.1-2.11) were white or light-yellow  the calculated mass. In the 'H NMR spectra of compounds
crystalline compounds, insoluble in water, soluble in organic 2> Singlet or broad singlet signals of protons of the -COOH
solvents. group were registered at the 13.45-12.50 ppm, the -C(S)

Analysis of these chromato-mass spectra showed that ~ NI groups — at the 13.02-11.44 ppm, and the C(O)NH
compounds 2 had a characteristic quasimolecularion [M+1], ~ groups — at the 11.69-11.04 ppm. In compounds 2.2, 2.10,
which corresponds to the calculated mass and confirms their 211 signals of protons -COOH-group were absent, due to
structure and individuality. deuteroexchange with DMSO.

The structure and individuality of compounds 2 were In the '"H NMR spectra of compounds 2, there were pro-
proved using elemental analysis, chromato-mass, IR,  ton signals of the cyclopropane fragment, which appear in
and '"H NMR spectra. The structure and individuality of  a strong field as wide multiplets of sequentially arranged
compounds 2 were confirmed by chromato-mass spectra,  signals of axial and equatorial protons. Thus, for com-

ISSN 2306-8094 AKTyanbHi NMTaHHA hapmaLeBTUYHOI | MeanYHoI Haykmn Ta npaktvku. — 2021. — T. 14, Ne1(35) 9



O. V. Kholodniak, V. V. Stavytskyi, S. I. Kovalenko

pounds 2, the methine proton of the cyclopropane fragment
was registered as a broad multiplet in the range of 2.53—
2.05 ppm, and the methylene proton was observed as multi-
plets at the 1.00-0.70 ppm. Aromatic protons of compounds 2
in "H NMR spectra have “classical” multiplicity and chemical
shifts, which were in accordance with the proposed structures
[19].

Analysis of the IR spectra of compounds 2 showed the pres-
ence of wide bands of valence vibrations of the associated
NH-groups in the range of 3995-3121 cm!, which indicated
the presence of secondary amide and thioamide groups in
the molecule. Compounds 2 were also characterized by vibra-
tions of two v, groups (band “Amide I”) at the 16931657 cm!
and 1674-1602 c¢cm’', mixed valence-strain vibrations of
N-H and C-N bonds (“Amide II”’) at the 1591-1504 cm™. In
addition, characteristic contours of low-intensity vibrations
of v__.-bond of the aromatic ring at the 14861424 cm’,
non-planar vibrations y (=C-H) at the 850-666 cm™ and
intense bands of symmetric and antisymmetric vibrations of
Vypp-groups at the 2994-2304 cm™! (cyclopropane fragment)
were present in the spectrum [20].

The conducted microbiological screening showed that
compounds 2.1-2.11 inhibited the growth of S. aureus and
P aeruginosa at a concentration of 50.0 pg/ml and exhib-
ited bactericidal activity at a concentration of 100 pg/ml
(Table I). However, compounds 2.1-2.11 weren’t effective
against E. coli (MIC 100.0 pg/ml, MBC 200 pg/ml). It is im-
portant to note, that the antimicrobial activity of the studied
compounds was significantly lower than the reference drug
Nitrofurazone. Better results were obtained when the anti-
fungal activity against C. albicans (Table 1) was studied.
For example, compounds 2.1-2.11 inhibited the growth of
the C. albicans strain at the concentration of 25-100 pg/ml
and exhibited fungicidal activity at the concentration of
50 pg/ml. Levels of antifungal activity of the compounds com-
peted with the reference drug Ketoconazole (MIC 25 pg/ml,
MFC 50 pg/ml).

Analysis of the results of the study of the effect of syn-
thesized compounds on growth rates showed (7able 2) that
compounds 2.1-2.11, like IAAs, have virtually no effect
on grain germination. However, auxin-stimulating activity
(number of roots) of most tested compounds have exceeded
the control, and compound 2.7 competes with IAAs. In ad-
dition, all compounds stimulated their growth (root length)
exceeding the IAAs by 0.3—48.5 %. This figure was also
confirmed by the total weight of the roots and, importantly,
compounds 2.2, 2.4, and 2.7 also exceed [AAs.

Analysis of the structure-activity relationship didn’t re-
veal a correct relationship between the studied compounds.
The combination of aryl moiety with a carboxyl group in
the molecule is the key factor in its manifestation. This
provides both antibacterial and growth-promoting activity.
Moreover, compounds 2.2, 2.4, and 2.7 with high growth
activity contain fragments of 2-amino- and 4-aminobenzoic
acids, which are precursors for the synthesis of auxins and
other natural compounds.

Conclusions

A one-step method for the synthesis of the substituted
(cyclopropanecarbonylthioureido)aryl-(benzyl-)carboxylic
(sulfonic) acids was developed. The physical-chemical
properties of the synthesized compounds were studied using
a set of methods (IR, "TH NMR spectroscopy, chromato-mass
spectrometry, elemental analysis) and the peculiarities of
the structure were discussed. The synthesized compounds
showed moderate antimicrobial activity against S. aureus
and P. aeruginosa (MIC 50 pg/ml, MBC 100 pg/ml) and
significant antifungal activity against C. albicans (MIC 25—
50 pg/ml, MFC 25-50 pg/ml). Compounds 2.2, 2.4, and 2.7
of combined activity (high antifungal and growth-stimulat-
ing) exceeding the natural growth stimulator (heteroauxin)
were found.
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Synthesis and transformation in the series of 2-((5-(2,4- and
3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids
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The aim of the work is to develop preparative methods for the synthesis of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)
thio)acetic acids, to study the esterification reaction in this regard, to study physical and chemical properties of the obtained substances,
and to predict their toxicity.

Materials and methods. Compounds were synthesized using reagents and solvents qualified as “ch.p.”. The IUPAC nomenclature as
supplemented was used during the preparation. The melting temperature was determined with the capillary method according to HFC
(2.2.14) on the device PTP (M). Elemental analysis was determined with the ELEMENTAR vario EL cube analyzer (manufactured in
Germany) (standard — sulfonamide). IR spectra were recorded using spectrophotometer Specord M-80 (manufactured in Germany) within
the range of 4000-500 cm' (scanning was performed under the following conditions: slot program 3.0, time constant —1 = 3 s, scanning
time 34 min, samples were analyzed in the form of tablets with potassium bromide). 'H NMR spectra were recorded using Varian VXR-300
spectrophotometer (manufactured in the USA), dimethyl sulfoxide-D solvent, and tetramethylsilane was used as an internal standard. The
spectra were decoded using the computer program ADVASP 1.43. Thin layer chromatography was performed using Sorbfil plates (analytical,
size 10 x 15 cm, base: polymer substrate, sorbent: silica gel STX-1A, grain: 5-17 um, layer thickness: 110 m combination - silicazole).

Results. The synthesis of new 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids was carried out. These products
became a basis for synthesis of a number of relevant esters. Physical and chemical properties were investigated for the synthesized
compounds. The structure of the obtained substances was confirmed by elemental analysis, IR-spectroscopy, 'H NMR-spectrometry, and
their individuality were established by thin-layer chromatography. Computer GUSAR-online prediction of acute toxicity of 2-((5-(2,4- and
3,4-dimethoxyphenyl)-3H-1,2 4-triazole-3-yl)thio)acetic acids and their esters was performed.

Conclusions. Preparative methods for the synthesis of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids have
been developed, for which esterification reactions have been studied. Thus, physical and chemical properties of the received substances
were investigated, and indicators of their toxicity were predicted.

Key words: 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids, esters, toxicity indicators.
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CuHTe3 i nepeTBOpPeHHs B psAay 2-((5-(2,4- Ta 3,4-aumeTokcucheHin)-3H-1,2,4-tpiason-3-in)tio)auetaTtHux kucnor
[. B. DoB6Hs, A. . KannaywweHko, 0. C. ®ponosa

MeTa po6oTn — po3pobutn npenapartuBHi MeToamkn cuHTesy 2-((5-(2,4- Ta 3,4-gumetokcudeHin)-3H-1,2,4-Tpiason-3-in)Tio)aueTaTHnx
KUCNOT, NS SKUX BUBYUTK peakLito ectepudikalii, 4OCMiANTY (i3nKo-XiMiuHI BNAaCTUBOCTI PEYOBWH, LLO OTPUManu, Ta CNporHo3yBaTu
napameTpy IXHbOI TOKCUYHOCTI.

Matepianu Ta metoau. CUHTE3 CMOMyK BUKOHANMM 3 BUKOPUCTAHHSAM PEaKTWBIB i PO3YMHHUKIB, L0 MatoTb KBanidikauito «x.4.». Iig vyac
nigrotoe4oi po6otu Bukopuctany HomeHknatypy IUPAC i3 fonoBHeHHsMK. TemnepaTypy nnaBneHHs BU3Ha4arnm kaninspHum crnocobom
3a oY (2.2.14) va npunagi MNTM (M). EnemeHTHuin aHani3 BukoHanu Ha aHanisatopi ELEMENTAR vario EL cube (®PH) (ctaHgapt —
cynbchaHinamig). I4-cnektpu 3anucyBanu, BUKOpUCTOBYtoUM cnekTpodhoTometp Specord M-80 (PPH) B obnacti 4000-500 cm' (ckaHy-
BaHHS 34iNCHIOBAnNM B Takux ymoBax: LWinsoea nporpama 3.0, nocTiiHa Yacy — T = 3 ¢, Yac ckaHyBaHHA — 34 xB, Npobu aHanisysanm
y BUrnsai Tabnertok i3 kani 6pomigom). 'H AMP-cnekTpn peecTpyBanu 3 BUKOpPUCTaHHAM cnekTpodoTomeTpa Varian VXR-300 (CLUA),
PO3YMHHUK — AMMETUNCYNbAOKCKA-Dy, sk BHYTPILLHIA CTaHAapT BUKOpUCTanN TeTpameTuncunaH. CrekTpu posiundpysanm 3a [4oroMo-
roto komn'totepHoi nporpamn ADVASP 1.43. ToHkoLwapoBy xpomatorpadito BUKOHanM, BUKOPUCTOBYHOUM NacTuHKK Sorbfil (aHaniTuyHi,
po3mip 10 x 15 cm, ocHoBa — monimepHa nigknagka, copbeHt — cunikarens CTX-1A, 3epHo — 5-17 mkm, ToBWwMHa wapy — 110 Mkm,
PEYOBMHA [NS CMOMYYEHHS1 — CUNiKasonb).
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Synthesis and transformation in the series of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids

Pesynkratu. 3piicHnnu cuHTes Hosux 2-((5-(2,4- Ta 3,4-aumeTokcudeHin)-3H-1,2,4-Tpiason-3-in)Tio)aueTaTHmux KUCMOT, WO cTanm
OCHOBOK OTPVMMaHHS psdy BiANOBiAHMX ecTepi. [ocnignnu ¢isnko-xiMivHi BNacTMBOCTI CMHTE30BaHWX cnonyk. byaoBy pevoBuH nig-
TBEPAKEHO 32 JOMOMOTOK eneMeHTHoro aHaniay, I4-cnektpockonii Ta 'H AMP-cnekTpomeTpii, a ixHs iHAMBIZyanbHICTL BCTaHOBMEHa
METOLOM TOHKOLIapoBoi xpomatorpadii. BukoHanu komn’'totepHe GUSAR-online nporHo3yBaHHS rocTpoi TokcuyHocTi 2-((5-(2,4- Ta
3,4-oumetokcndenin)-3H-1,2,4-Tpiason-3-in)Tio)aueTaTHrX KUCIOT Ta iXHiX ecTepis.

BuicHoBku. Po3pobunu npenapatunsHi metoauku cuHtesy 2-((5-(2,4- Ta 3,4-aumetokcudenin)-3H-1,2,4-Tpiason-3-in)Tio)aLeTaTHuX KUCOT,
ANS SKUX BUBYMIM peakuii ectepudikauii. focnignnm ¢isvko-xiMivHi BNaCcTUBOCTI PEYOBWH, WO ogepxanu, 34iNCHUNN NPOrHO3yBaHHs
NMOKa3HUKIB IXHbOT TOKCUYHOCTI.

Kntouogi cnoea: 2-((5-(2,4- Ta 3,4-gumetokcnderin)-3H-1,2,4-Tpiason-3-in)Tio)aueTaTHi KUCNOTH, eCTepU, NOKA3HUKN TOKCUYHOCTI.

AxTyanbHi nuTaHHA dpapMaLeBTUYHOI | MeaWYHOI Hayku Ta npakTukm. 2021. T. 14, Ne 1(35). C. 12-16

CuHTe3 v npeBpalleHus B pagy 2-((5-(2,4- n 3,4-apumeTokcncrennn)-3H-1,2,4-Tpuason-3-un)Tuo)aueTaTHbIX KUCIOT
[. B. [Dos6Hs, A. . KannaywweHko, 0. C. ®ponosa

Llen paboTkl — paspaboratb npenapaTtvBHble MeToauku cuHtesa 2-((5-(2,4 n 3,4-pumetokcndpenun)-3H-1,2,4-tpuason-3-1n)Tmo)
aueTaTHbIX KUCIOT, 415 KOTOPbIX U3YUYUTb peakLyio acTepedrkaLmm, McCrnenoBaThb U3NKO-XMMUYECKWE CBOWCTBA NOMYYeHHbIX BELLECTB,
CMPOrHO31pOBaTh NapaMeTpbl UX TOKCUYHOCTW.

Matepuansi u metoabl. CUHTE3 COEAMHEHMIA NPOBELEH C UCMOMNb30BaHWEM PEAKTVBOB W PacTBOPUTENEN, UMEKLLMX KBaNUDUKaLMIO
«x.4.». INpn nogrotoBke paboTbl ncnonb3oBanu HomeHknatypy IUPAC ¢ gononHeHusimu. Temnepatypy nnaBneHus onpeaensnv ka-
nRnspHeIM cnocobom no MY (2.2.14) Ha npubope MTI (M). SnemeHTHbLIN aHanus npoBeAeH Ha aHanudatope ELEMENTAR vario EL
cube (®PT) (ctaHgapT — cynbdaHunamug). VIK-cnekTpbl 3anucbiBany ¢ Mcnonb3oBaHneM cnektpodotomerpa Specord M-80 (®PI) B
obnactu 4000-500 cm™' (ckaHMpOBaHWE OCYLLECTBISMNM B TakUX YCIIOBUSIX: LeneBas nporpamma 3.0, NOCTOsiHHas BpeMeHn —T = 3 c,
BpeMsi CKaHWpoBaHUs — 34 MuH, Npobbl aHanu3vnpoBany B Buae Tabnetok ¢ kanuin 6pomugom). 'H AMP-cnekTpbl peructpupoBanu ¢
ucnons3osaHuem cnektpogpotometpa Varian VXR-300 (CLUA), pactsoputens —aumetuncynbgokena-Dg, B ka4ecTse BHYTPEHHEro CTaH-
JapTa 1cnonb3oBaH TeTpaMmeTuncunaH. CnekTpbl paclundgpoBani ¢ NOMOLLbH KOMMbioTepHoi nporpammbl ADVASP 1.43. ToHkocnonHast
Xpomarorpachus nposegeHa ¢ npumeHeHnem nnactuHok Sorbfil (aHanuTnueckue, pasmep 10 x 15 cM, 0OcCHOBa — NONMMEpPHas NOANoXKa,
copbeHT — cunukarens CTX-1A, 3epHo — 5-17 MKM, TonwwmHa cnosi — 110 MKM, BELLECTBO A1 CBA3bIBAHNS — CUIKKA30Sb).

Pesynirathl. MpoBeaeH cuHTes HOBbIX 2-((5-(2,4 u 3,4-gumeTokendennn)-3H-1,2,4-Tprason-3-1n)Tmo)aueTaTHbiX KUCMOT, CTaBLUKX OC-
HOBOW NOMNy4YeHust psiga COOTBETCTBYHOLLMX 3CPMPOB. M3yunniu dmanko-xumMmyeckmne CBONCTBA CHTE3MPOBAHHbIX coeaunHeHUn. CTpoeHue
BELLECTB NOATBEPKAEHO C MOMOLLbIO 3NIEMEHTHOrO aHanu3a, UK-cnektpockonuu v 'H AMP-crnekTpoMeTpum, a ux MHAMBMAYaNbHOCTb
yCTaHOBMEeHa METOAOM TOHKOCIOWHON xpomatorpacduu. MposeneHo komnbiotepHoe GUSAR-online nporHo3vnpoBaHmne 0CTpoi TOKCUY-
HocTu 2-((5-(2,4 v 3,4-pumeTokeundpennn)-3H-1,2,4-Tpnason-3-1n)T1o)aleTaTHbIX KUCMOT 1 UX achrpoB.

BriBoakl. PaspaboraHbl npenapaTtuBHble METOANKM CUHTe3a 2-((5-(2,4 v 3,4-aumeTokcundennn)-3H-1,2,4-tpuason-3-1n)Tmo)aueTaTHbix
KVCOT, 4715 KOTOPbIX M3YYeHbl peakLmn acTepudmkaLmi. iccrneoBaHbl hn3nKO-XMMUYECKE CBOWCTBA NOMy4YEHHbIX BELLECTB, NPOBEAEHO
MPOrHO3MPOBaHKE NoKasaTenemn nx TOKCUYHOCTH.

KntoueBsie cnoBa: 2-((5-(2,4 v 3,4-pumeTokendernn)-3H-1,2,4-Tpuason-3-1n)Tro)aleTaTHbIe KUCTOTbI, CIOXHbIe 3dUpbl, NoKasaTenm
TOKCUYHOCTW.

AKTyanbHble Bonpocbl hapmaLeBTU4eCKOM U MeaULIMHCKON HayKku u npakTuku. 2021. T. 14, Ne 1(35). C. 12-16

Almost every year, unknown diseases, that require specific
treatment, appear; unfortunately, existing drugs are not
effective for some of them. Therefore, today the creation
of affordable domestically manufactured drugs with a wide
range of pharmacological activity remains an urgent task of
pharmacy.

Analysis of the modern literature [ 1-5] indicates the pros-
pects for the search for biologically active substances among
2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)
thio) acetic acids and their esters. Analysis of the work of
the scientific school of ZSMU, namely the dissertation [1]
and articles [2—5], demonstrates that compounds containing
2-, 3-, 4-methoxy and 3,4,5-trimethoxyphenyl substituents
are highly active antimicrobial, antifungal agents and can
be the basis for the creation of promising drugs [2—4]. The
pharmacological activity of 2-((5-(2,4- and 3,4-dimethoxy-
phenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids and their
esters has not been sufficiently studied. Therefore, the syn-
thesis, study of physicochemical and biological properties

of 1,2,4-triazole-3-thioacetic acids containing 2,4- and
3,4-dimethoxyphenyl substituents, as well as acid esters, from
our point of view have scientific novelty and theoretical and
practical significance.

Aim

The purpose of the work is to develop preparative methods
for the synthesis of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-
1,2,4-triazole-3-yl)thio)acetic acids, to study the esterification
reaction in this regard, to study physical and chemical proper-
ties of the obtained substances, and to predict their toxicity.

Materials and methods

In the course of practical part of the research, 2-((5-(2,4- and
3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic
acids were synthesized (compounds 2.5, 2.8, Fig. 1). This
class of compounds was obtained in two ways. In the first
case, the production of acids was carried out by the reaction

ISSN 2306-8094
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between 5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-tri-
azole-3-thions (compounds 2.1, 2.2, Fig. 1) and monochloro-
acetic acid in the alkaline environment. As a solvent, a mixture
of water and dimethylformamide in a ratio of 1 : 1 was used.

The second method was based on the interaction of ((5-
(2,4- and 3,4-dimethoxyphenyl)-3H-1,2 4-triazole-3-yl)thio)
acetonitrile (compounds 2.3, 2.4, Fig. 1) with hydrochloric
acid; water was used as a solvent.

Esters of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-
triazole-3-yl)thio)acetic acids were synthesized in order to
reduce the acidic properties and prolong the biological action.

It is known that esters of 2-(1,2,4-triazole-3-ylthio)acetic
acids demonstrate diuretic, neuroleptic, anti-inflammatory,
moderate antimicrobial and other types of biological activity
[3-5]. Moreover, the strength of these compounds action is
influenced by both the substituents of 1,2,4-triazole nucleus,
and the structure of a complex ester group.

Acid esters have high biological activity and can also
be intermediates for the synthesis of amides, hydrazides,
ylidene hydrazides, and bicyclic structures — derivatives of
1,2,4-triazole.

Esters of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-
1,2,4-triazole-3-yl)thio)acetic acids (compounds 2.6, 2.7,
2.9, 2.10, Fig. 2) were obtained by a method involving
the interaction of the corresponding 5-(2,4- and 3,4-dime-
thoxyphenyl)-3H-1,2,4-triazole-3-thione (compounds 2.1,
2.2, Fig. 2) with methyl or ethyl chloroacetic acid ester in
the presence of an equimolecular amount of alkali.

In order to achieve better yields of products and their higher
purity, another method was used to obtain esters of 2-((5-(2,4-
and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic
acids (compounds 2.6,2.7,2.9, 2.10, Fig. 2), which involves
the esterification of the above mentioned acids (compounds
2.5, 2.8) with methyl and ethyl alcohols in the presence of a
catalytic amount of concentrated sulfuric acid. After the reac-
tion, the excess alcohol was evaporated, the residue was first
thoroughly washed with sodium bicarbonate solution (to pH
7-8), then with water (to pH 7), the precipitate was filtered
off, further washed with water and dried.

Samples of esters of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-
3H-1,2,4-triazole-3-yl)thio)acetic acids (compounds 2.6, 2.7,
2.9,2.10, Fig. 2) were obtained by two methods that did not
result in melting point depression.

After recrystallization, the individuation of 2-((5-(2,4- and
3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-ylthio))acetic
acids (compounds 2.5, 2.8) and their esters (compounds 2.6,
2.7,2.9,2.10) was confirmed by a complex use of elemental
analysis, IR-spectrophotometry and their individuality was
confirmed chromatographically. The results of the elemental
analysis were confirmed with the data on the percentage
of elements (C, H, N, S) in the samples of the obtained
compounds. There were absorption bands -C = N —
groups (in the cycle) at 1563—-1603 cm!, absorption bands
of the aromatic ring at 1614-1598 cm! in the IR-spectra of
all synthesized compounds. There were absorption bands of
CH,-COOH groups at 1760 cm™ in the IR-spectra of acids
(compounds 2.5, 2.8) [6]. Moreover, the IR spectra of esters

N—NH
s
CH,
2.1,2.2 H,0, NGOHZCOOH
()
Hncy N—NH H
/ 2O
R/<N/)\S/C\C\//
OH
2564 %, 2.857 %
@)
\8\\’\0
2

N—NH H, N
2
R/<N/)\S/C\C//
23,24

R = 2,4-dimethoxyphenyl (2.1, 2.3, 2.5), 3,4-dimethoxyphenyl (2.2, 2.4, 2.8)

Fig. 1. Scheme of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-
triazole-3-yl)thio)acetic acids (compounds 2.5, 2.8) synthesis.

N—_NH CICH,COOR,
/
R/< AS
N
H
21,22
l;l—NH Ho o
2
R/< /)\s/ ~
N {
OR,
2.6 77 %, 2.7 67 %, 2.9 73 %,2.1079 %
l;l—NH Ho o R,OH T
C o
R/<N/)\S/ g/ H,S0,
OH
25,28

R = 2,4-dimethoxyphenyl (2.1, 2.5, 2.6, 2.7), 3,4-dimethoxyphenyl (2.2, 2.8, 2.9, 2.10)
R,=CH,(26,27),CH,(29,2.10)

Fig. 2. Scheme of synthesis of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-
3H-1,2,4-triazole-3-yl)thio)acetic acids (compounds 2.6, 2.7, 2.9,
2.10) esters.

(compounds 2.6,2.7,2.9, 2.10) were additionally characte-
rized by the absorption bands of CO-C groups in the range
of 12831227 cm [6]. "H NMR-spectra of 2-((5-(2,4- and
3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic
acids (compounds 2.5, 2.8) and their esters (compounds
2.6,2.7,2.9, 2.10) were characterized by the presence of
multiple signals of aromatic protons at 6.64—7.83 ppm,
doublet signals of protons of methoxy groups at 3.65-3.90
ppm, singlet signals of the thiomethylene group have also
been recorded at 3.32-3.43 ppm. In acetic acids, charac-
teristic singlet signals of carboxyl groups were present at
12.32-12.34 ppm, and in esters of acetic acids there were
signals of protons of the methyl group of the alcohol residue
at 1.23-3.87 ppm.

The individuality of the synthesized compounds was
proved by thin layer chromatography. The acetone : hexane :
propanol 2 : 1 : 1 system was used as the mobile medium.
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Synthesis and transformation in the series of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids

2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazol-3-
yl)thio)acetic acid (compounds 2.5, 2.8)

Method A. In a glass of 250 ml 1 mole of the corresponding
acetonitrile (2.3, 2.4) nitrile and 65 ml of hydrochloric acid
were put, dissolved and left at room temperature for 5 days.
Then 200 ml of water were added, precipitated, and the whole
mixture was filtered off and dried.

Method B. 1 mole of the corresponding 5-(2,4- or 3,4-di-
methoxyphenyl)-3H-1,2,4-triazole-3-thione (compound 2.1),
dissolved in 20 ml of dimethylformamide, was put into a
250 ml round bottom flask, equipped with a reflux condens-
er. 1 mole of NaOH (pre-dissolved in 20 ml of water) and
1 mole of monochloroacetic acid were added. It was heated
to the pH of the solution in a slightly acidic medium, after
which the resulting solution was evaporated.

As aresult of the reactions, the following compounds were
obtained: yellow (2.5) and orange (2.8) crystalline substances
insoluble in water, soluble in solutions of alkalis and alkali
metal carbonates, as well as in organic solvents and solutions
of mineral acids. For analysis, substances were recrystallized
from a mixture of dimethylformamide-water 2 : 1.

2-((5-(2,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)
thio)acetic acid (2.5). Yield 82 %, m.p. = 143-145 °C.
Adsorption maxima in IR- spectra Ve eyete = 1598 cm;
Vi = 1388/1436 cm™; V, = 1609 cm™; V= 701 cm™.
'"H NMR (400 MHz, DMSO d6) d 3.32 (2H, s, S-CH,);
3.84-3.90 (6H, d, O-CH,); 4.2 (1H, s, CH); 6.67-7.83(3H,
m, C,H,); 12.34 (1H, s, COOH). Calcd for C ,H,,N.O,S %:
C, 48.81; H, 4.44; N, 14.23; S, 10.86. Found %: C, 48 82;
H, 4.45; N, 14.21; S, 10.86.

2-((5-(3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)
thio)acetic acid (2.8). Yield 83 %, m.p.= 82-84 °C.
Adsorption maxima in IR-spectra V_ eyele — = 1602 cm;
Vie = 1370/1438 em; V, = 1601 cm™; V = 694 cm™.
'"H NMR (400 MHz, DMSO d6) d 3.38 (2H s, S-CH,);
3.65-3.83 (6H, d, O-CH,); 4.22 (1H, s, CH); 6.98-7.49 (3H,
m, CH,); 12.32 (1H, s, COOH). Calcd for C ;H ,N.O,S %:
C, 48.81; H, 4.44; N, 14.23; S, 10.86. Found %: C, 48 82;
H, 4.45; N, 14.21; S, 10.86.

Esters of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-
triazole-3-yl)thio)acetic acids (compounds 2.6, 2.7, 2.9, 2.10).

Method A. To a solution of 0.01 mole of sodium hydroxide
in 5 ml of water, 0.01 mole of the corresponding 5-R-1,2,4-
triazole-3-thione (2.1, 2.2) in 50 ml of ethanol and 0.01 mole
of monochloroacetic acid methyl ester were added. The
mixture was boiled for 5 hours, the solvent was evaporated,
the residue was washed with distilled water, and crystallized
from a mixture of ethanol-water 3:1.

Method B. A mixture of 0.01 mole of the corresponding
2-((5-(2,4- or 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)
thio)acetic acid (compound 2.5, 2.8), 30 ml of alcohol (metha-
nol, ethanol) and 0.5 ml of concentrated sulfuric acid was
boiled for 10 hours, the solvent was evaporated, the residue
was neutralized with sodium bicarbonate solution, which
resulted in obtaining compounds 2.6, 2.7, 2.9, 2.10. White
crystalline substances were insoluble in solutions of alkalis
and alkali metal carbonates, sparingly soluble in water, and

soluble in organic solvents. For analysis, it was purified by
recrystallization from ethanol-water 3 : 1.

Methyl 2-((5-(2,4-dimethoxyphenyl)-3H-1,2,4-triazole-
3-yl)thio)acetate (2.6). Yield 77 %, m.p.= 118-120 °C.
Adsorption maxima in IR-spectra Ve eyele — = 1603 cm™;
Vs =1367/1444 cm'; V, = 1598 cm™; V = 1663 cm’';
Veoe= 1283 em™; V = 693 em™. 'H NMR (400 MHz,
DMSO0-d6) d 3.40 (2H, s, S-CH,); 3.87 (3H, s, CH,); 3.86—
3.89 (6H, d, O-CH,); 4.18 (1H, s, CH); 6.67-7.81 (3H, m,

H.). CalcdforC13H15N304S %: C,50.48;H,4.89; N, 13.58;
S, 10.36. Found %: C, 50.50; H, 4.90; N, 13.56; S, 10.35.

Ethyl 2—((5-(2,4—dimeth0xyphenyl)-3H-],2,4-triazole-
3-yl)thio)acetate (2.7). Yield 67 %, m.p.= 129-131 °C.
Adsorption maxima in IR-spectra V. = 1598 cm™;
Vel . = 1383/1438 em; V, = 1603 em™; V= 1723
cm1 V = 1227 em™; V= 700 cm™. 'H NMR (400
MHz, DMSO-d6) d 1.25(3H, s, CH,); 3.43 (2H, s, S-CH,);
3.80-3.86 (6H, d, O-CH,); 4.23 (1H, s, CH); 6.64-7.77 (3H,
m, C H,). Calcd for C14H17N3O4S %: C, 52.00; H, 5.30; N
12.99;S,9.91. Found %: C,51.99;H, 5.28;N, 13.00; S, 9.90.

Methyl 2-((5-(3,4-dimethoxyphenyl)-3H-1,2,4-triazole-
3-yl)thio)acetate (2.9). Yield 73 %, m.p.= 120-122 °C.
Adsorption maxima in IR-spectra Vi epate = 1563 cm’;
Vs = 1377/1470 cm™; V, = 1600 cm™; V= 1695 cm!;
Veoe= 1230 cm™; V= 704 cm™. 'H NMR (400 MHz,
DMSO0-d6) d 3.37 (2H s S-CH,); 3.84 (3H, s, CH,); 3.69~
3.89 (6H, d, O-CH,); 4.17 (1H, s, CH); 6.97-7.50 (3H, m,

H.). CalcdforC13H15N304S %:C,50.48; H,4.89; N, 13.58;
S, 10.36. Found %: C, 50.50; H, 4.90; N, 13.56; S, 10.35.

Ethyl 2—((5-(3,4—dimethoxyphenyl)-3H-],2,4-triazole-
3-yl)thio)acetate (2.10). Yield 79 %, m.p.= 115-117 °C.
Adsorption maxima in IR-spectra Vi epate = 1598 cm’;
Vs =1388/1433 em™; V, = 1605 cm™; V= 695 cm™.
'"H NMR (400 MHz, DMSO d6) d 1.23 (3H, s, CH,); 3.41
(2H, s, S-CH,); 3.70-3.86 (6H, d, O-CH,); 4.21 (1H, s, CH)'
6.95-7.49 (3H, m, C,H,). Calcd for C14H17N 0SS %: C,
52.00; H, 5.30; N, 12.99; S, 9.91. Found %: C 51 99; H,
5.28; N, 13.00; S, 9.93.

In order to exclude potentially toxic substances as unpro-
mising objects of experimental pharmacological screening at
the stage preceding the synthetic part, the prediction of acute
toxicity of 2-((5-(2,4- and 3,4-dimethoxyphenyl))-3H-1,2,4-
triazole-3-yl)thio)acetic acids (compounds 2.5, 2.8) and their
esters (compounds 2.6, 2.7, 2.9, 2.10) was performed using
the GUSAR-online program. Computer prediction of acute
toxicity of synthesized compounds was performed according
to the structural formulas of the compounds in the online
version of the program GUSAR-online [7].

Results

As predicted by GUSAR-online for tested 2-((5-(2,4- and
3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic
acids (compounds 2.5, 2.8) and their esters (compounds 2.6,
2.7, 2.9, 2.10), the average lethal dose of LD, for the cor-
responding acetic acids was when administered: intraperito-
neally — from 455.4 to 480.1 mg/kg, intravenously — from

ISSN 2306-8094

AKTyanbHi TUTaHHS (hapMaLeBTUYHOI | MEANYHOI Hayku Ta npakTuku. — 2021. — T. 14, Ne1(35) 15



D. V. Dovbnia, A. H. Kaplaushenko, Yu. S. Frolova

315.1 to 340.5 mg/kg, orally — from 578.8 to 1235.0 mg/kg
and subcutaneously — from 1043.0 to 1150.0 mg/kg. The
average lethal dose of LD, for the corresponding esters of
acetic acid was when administered: intraperitoneally — from
801.9 to 866.1 mg/kg, intravenously — from 246.6 to 351.0
mg/kg, orally — from 955.3 to 1457.0 mg/kg and subcuta-
neously — from 1121.0 to 2015.0 mg/kg.

According to the results of the prediction of the toxicity in-
dex, it should be noted that all compounds belong to low-toxic
and practically non-toxic substances, which corresponds to
the 4™ and 5™ toxicity class according to the classification of
K. K. Sidorov and according to the OECD classification [8].

Discussion

New 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-tri-
azole-3-yl)thio)acetic acids were synthesized, becoming
the basis for the production of a number of suitable esters.
The structure of the obtained substances was confirmed by
elemental analysis, the obtained results confirm the data on
the percentage of elements (C, H, N, S) in the samples of
the obtained compounds, IR-spectroscopy, in the IR-spectra
of acids (compounds 2.5, 2.8) CH, absorption bands -COOH
groups at 1760 cm™ [6]. Besides, the IR spectra of esters
(compounds 2.6, 2.7, 2.9, 2.10) were additionally charac-
terized by absorption bands of CO-C groups in the range of
1283-1227 cm™ [6] and '"H NMR-spectrometry. In acetic
acids, characteristic singlet signals of carboxyl groups were
present at 12.32—12.34 ppm, and in esters of acetic acids there
were signals of protons of the methyl group of the alcohol
residue at 1.23-3.87 ppm, and their individuality was estab-
lished by thin layer chromatography. According to the results
of computer GUSAR-online prediction of toxicity indicators,
it should be noted that all compounds were low-toxic and
virtually non-toxic substances, which corresponds to 4 and 5
toxicity class according to the classification of K. K. Sidorov
and the OECD classification [8].

Conclusions

1. Preparative methods have been developed and the syn-
thesis of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-
triazole-3-yl)thio)acetic acids and their esters has been
carried out.

2. The structure of the obtained compounds was confirmed
by elemental analysis of IR-spectroscopy, 'H NMR-spectra,
and their individuality was justified by thin layer chroma-
tography.

3. Computerized prediction of acute toxicity was performed
for the synthesized compounds, which showed the possibility
of searching for potential drugs based on them.
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Synthesis and physical-chemical properties of
(3-benzyl-8-propylxanthin-7-yl)acetohydrazide derivatives
and their evaluation for antimicrobial and diuretic activities
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One of the most important tasks of our indigenous pharmaceutical science is the necessity for new medicines because existing drugs
are characterized by various side effects, resistance, high toxicity, and so on. New bioactive molecule synthesis utilizes substances of
natural origin as well as chemically modified ones. Thus, the researcher’s attention is mainly focused on 3-,7-,8-substituted derivatives
of the natural heterocyclic xanthine system, which possess a wide range of pharmacological action. Synthesis of a novel of (3-benzyl-8-
propylxanthin-7-yl)acetohydrazides with antimicrobial and diuretic activities described in the paper.

The aim of this work is to develop efficient methods for synthesis of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide derivatives, and to
study their physical-chemical properties.

Materials and methods. Two-hour boiling of propyl 2-(3-benzyl-8-propylxanthine-7-yl)acetate by excess hydrazine hydrate in propan-2-ol
medium have yielded the key the key intermediate 2-(3-benzyl-8-propylxanthine-7-yl)acetohydrazide. Further transformation of the latter has
led to formation of corresponding acetohydrazide derivatives achieved by the reaction with aliphatic, aromatic, heterocyclic aldehydes, and
ketones. The structure and the relative configuration of the synthesized compounds were elucidated by analyzing their physical-chemical data.

Results. The synthesis and optimization of reaction conditions of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide derivatives were conducted.
The identification of all synthesized compounds was aided by various physical-chemical methods (thin layer chromatography, elemental
analysis, IR, and '"H NMR spectroscopy).

Conclusions. As a result of synthetic research the preparative synthesis method of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide
derivatives possessing antimicrobic, and diuretic activities was developed.

Key words: 3-benzylxanthine, acetohydrazide, physicochemical properties.
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CuHTe3 i hisuko-ximiyHi BnacTmBoCTi inigeHnoxigHux rigpasuay 3-6eH3un-8-nponinkcaHTuHIN-7-aLeTaTHOI KUCNOTH,
L0 MaKTb NPOTUMIKPOGHI Ta AiypeTUyHi BNacTUBOCTI

K. B. Anekcangposa, €. K. MuxaneyeHko, O. C. Wkoga, . A. Bacunbes

CTBOpPEHHS HOBUX NiKapCbKyX Npenaparis — 04HE 3 HaMBAXNMBILLMX 3aBAaHb BITYM3HAHOI (hapmaLeBTUYHOI Hayku. Lie 3ymoBneHo HasiBHi-
CTI0 Y NpenapartiB HebaxaHux NobiyHMX ehekTiB, HAByTTAM PE3UCTEHTHOCTI, BUCOKOK TOKCUYHICTHO TOLO. [N cTBOPEHHS Bi0aKTUBHMX
MOREKYN 3aCTOCOBYIOTH i PEYOBUHW NPUPOLAHOTO NOXOMKEHHS, | HOBI CUHTE30BaHI CMOMYKM Ta NPOAYKTY iXHbOI XiMiYHOT Mogudikauii. Y
LIbOMY acnekTi yBary JOCMiAHVKIB NpuBepTaTb 3-,7-,8-3aMillieHi noxigHi NpUpoaHOI reTePOLMKIIYHOI CUCTEMU KCaHTUHY, L0 MaloTb
LUMPOKMIA CNeKTp dhapMakonoriyHoi Aii. HaBegeHo cHTe3 HeommcaHmx y haxoBivi nitepaTypi inigeHrigpasngis 3-6eH3unn-8-nponinkcax-
TWH-7-in aueTaTHOI KNCMOTU, SIKi XapaKTepU3yTbCS NPOTUMIKPOOHUMU Ta [iypeTUHHUMU BNACcTUBOCTAMY.

Meta po6oTn — po3pobneHHs MeTodiB ofepxaHHs inigeHnoxigHnx 3-6eH3nn-8-NponinkCaHTMHIN-7-aueTaTHOi KUCNOTU Ta BUBYEHHS
(i3NKO-XIMIYHNX BNACTUBOCTEN LIUX CMONYK.

Matepianu ta metoau. K BUXigHY cnomyky BukopucTanm rigpasvg 3-6eH3un-8-nponinkcaHTUHIN-7-aueTaTHoOi KUCNOTH, OAepXaHui
paHille ABOTOAMHHWUM KWMATIHHAM H-NPOMinoBoro ectepy 3-6eH3un-8-nponinkcaHTuHIN-7-aueTaTHoi KUCNOTK 3 HAAMMLIKOM TigpasuH
rigpaty B cepegoBuLLi nponax-2-ony. Hagani BuB4Mnu peakuito rigpasupy 3-6eH3unn-8-nponinkcaHTuHIN-7-aueTaTHoi KUCnoTu 3 anida-
TUYHUMUW, apOMaTUYHMW, FETEPOLIMKNIYHUMM anbierifammn Ta KeToHamu, B pesynbTaTti OTpMManu BignoBigHi inigeHnoxigHi. bynoosa ta
iHAMBIAYanbHICTb CUHTE30BaHUX CMOMYK NiATBEPIKEHA KOMNEKCOM (Di3UKO-XIMIYHMX JOCRIKEHD.
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K. V. Aleksandrova, Ye. K. Mykhalchenko, O. S. Shkoda, D. A. Vasyliev

Pesynisrati. 34iMiCHUIM CUHTE3 | BUSHAYMIM ONTUManbHi YyMOBU Nepebiry peakui onepkaHHs inigeHnoxigHux 3-6eHaunn-8-nponinkcax-
TWHIN-7-aueTaTHoi KMenoTu. 3a 4oMoMOroto (i3nKo-XiMiYHUX METOAIB AOCTIMKEHHS (XpomaTtorpadis B TOHKOMY Luapi COPOeHTY, eneMeHTHWI
aHanis, |4- ta 'H AMP-cnekTpockonis) BCTaHOBWIM CTPYKTYPY Ta iHAMBIAYaNbHICTb HOBUX CUHTE30BaHMX CMOMYK.

BucHoBku. Y pe3ynbraTi CMHTETUYHOIO JOCNIMKEHHS OnpaLoBany npenapaTveHy METOAUKY CUHTE3Y inigeHrigpasuais 3-6eH3un-8-npo-
MiNKCAHTUHIN-7-aLeTaTHOT KUCINOTW, Siki MatoTb NPOTUMIKPOOHI Ta AiypeTuyHi BnacTUBOCTI.

Kntouogi cnoa: 3-6eH3UNKCaAHTUH, inigeHriapasnau, gisnko-ximMiyHi BNacTuBOCTi.

AxTyanbHi nuTaHHA dpapMaLeBTUYHOI | MeaWYHOI Hayku Ta npakTuku. 2021. T. 14, Ne 1(35). C. 17-22

CuHTe3 d)M3I/IKO-XVIMW'IeCKVIe CBOWCTBA UNNAeHNpPon3BOAHbIX rmapasuaa 3-66H3Mﬂ-8-np0nVIHKcaHTVIHI/Il'I-7-aL|eTaTHOI7|
KUCIOTbI, KOTOPbI€ NPOABNIAT I'IpOTI/IBOMVIKpOGHbIe n puypetunyeckune CBOWCTBA

E. B. AnekcaHapoga, E. K. MuxaneyeHko, A. C. Wkoaa, . A. Bacunbes

Co3aaHue HOBbIX NIeKapCTBEHHbIX MPENapaToB — OAHA 13 BaXKHENLLMX 3a4a4 OTe4eCTBEHHON hapMaLeBTUHECKON HayKk1. ITO 06bACHSETCA
HanvumeMm y CyLLeCTBYIOLLMX NPenapaToB HexenaTernbHbIX N0B0YHbIX 3hdeKTOB, NPUOOPETEHNEM PENCTEHTHOCTH, BEICOKON TOKCUYHO-
CTbto 1 T. A. [INs co3aaHns B1UOaKTUBHBIX MOMEKYN MPUMEHSIIOTCS 1 BELLECTBA NPUPOSHOMO NPOUCXOXAEHMS, N HOBOCUHTE3VMPOBAaHHbIE
COeAVHEHNS 1 MPOAYKTbI UX XMMUYECKoW MoaudmKaunn. B aTom nnaHe BHUMaHWe uccneposateneii npyusnekatot 3,7,8-3amelleHHble
NPOV3BOAHbIE NPUPOLHON rETEPOLIMKITMYECKON CUCTEMBI KCAHTMHA, NPOSBNSIOLLME WMPOKWIA CNEKTP dhapMakonornyeckon akTMBHOCTH.
lMpencraBneH CYHTE3 HEOMMCAHHbIX B CMELMaN13MpOBaHHON NUTepaType UnngeHmapasngos 3-6eHans-8-nponunkcaHTUHUA-7-aueTaTHON
KMCMOTbI, KOTOPble NPOSBASOT NPOTUBOMUKPOGHYIO M AMYPETUHECKYHO aKTUBHOCTH.

Llenk paboTki — pa3paboTka METOLOB NOMyYEHNS UTMAEHNPON3BOAHBIX 3-6eH31I1-8-NPONUKCaHTUHUA-7-aLeTaTHON KUCTOTbI Y 3yYeHne
(PUBMKO-XMMUYECKNX CBOWCTB 3TUX COEAUHEHNI.

Matepuansi u metogbl. B kKayectBe NCX0OHOTO COEAMHEHWS UCMONb30BaH ruapasva 3-6eH3uns-8-nponunkcaHTUHUA-7-aLeTaTHON KUCMOTbI,
MOMyYeHHbIN paHee ABYX4acOBbIM KUMSHEHUEM H-MPOMUIOBOro admpa 3-6eH3un-8-NponunkcaHTUHIUI-7-aLeTaTHoi KUCTOTbI C 13BbITKOM
rMapasvHruapara B cpeae nponaHona-2. B aanbHelwem nsyyeHa peakums rmapasuaa 3-6eH3un-8-nponunkcaHTyHN-7-aLeTaTHoON KUCoThl
C anudatnyeckumm, apoMaTUHECKMU, FeTEPOLIMKITMHECKUMY arnbaernaamm U KEToHaMK, B peayristare KOTOPOW NoryyYeHbl COOTBETCTBYOLLME
unuaeHnpounasoaHble. CTpPOeHVE U MHAVMBMAYANbHOCTb CUHTE3NPOBAHHBIX COEAVHEHWIA NOATBEPXKAEHA KOMMIEKCOM (OU3UKO-XUMUYECKIX
UCCReaoBaHuI.

Peaynikrathl. OCyLWECTBNEH CUHTE3 M OnpefeneHbl ONTUMarbHble YCIIOBUS NPOTEKaHUsa peakuuii MonyvyeHns UnmaeHnpom3BOaHbIX
3-6eH3u1n-8-NponunKcaHTUHUN-7-aueTaTHol kucnoTbl. C MOMOLLbI0 (hU3NKO-XMMUYECKUX METOLOB MCCrefoBaHus (xpomartorpadus B
TOHKOM crioe copbeHTa, anemeHTHblI aHanms, VK n 'H AMP-cnekTpockonus) ycTaHOBEHb! CTPYKTYpa U MHAMBUAYAbHOCTb HOBOCWH-
TE3UPOBaHHbIX COEANHEHNI.

BhiBoabl. B pesynsrate CUHTETUYECKOrO MCCrenoBaHus paspaboTaHa npenapaTueHas METoavKka CUHTe3a UNUaeHapasnaos 3-6eH-
3UM-8-NPOMNUIKCAHTUHU-7-aLEeTaTHOM KUCIOTbI, KOTOpbIE MPOSIBNIAOT NPOTUBOMUKPOBHYHO U ANYPETUYECKYIO aKTUBHOCTM.

KntoveBkle crioBa: 3-6eH3NUNKCAHTUH, UNUAEHTIMAPa3nabl, (PU3NKO-XMMUYECKEe CBOMCTBA.

AxTyanbHble Bonpockl (hapMaLeBTM4EeCKON N MeAULMHCKON Hayku n npakTtuku. 2021. T. 14, Ne 1(35). C. 17-22

Materials and methods

Unless otherwise indicated, reagents and solvents were pur-
chased from commercial suppliers and used without further
purification.

The starting material of (3-benzyl-8-propylxanthin-7-yl)
acetohydrazide (1) was synthesized by boiling of n-propyl ester
with hydrazine hydrate excess in propan-2-ol medium (Fig. I).

The procedure for the synthesis of (3-benzyl-8-propylxan-
thin-7-yl)acetohydrazide (1). A suspension of 3.84 g (0.01
mol) of propyl 2-(3-benzyl-2,6-dioxo-8-propyl-1,2,3,6-tetra-
hydro-7H-purin-7-yl)acetate was boiled under reflux in 30 ml
of propan-2-ol. This mixture was heated for 15 min to form
a clear solution. Then 5 ml of hydrazine hydrate was added
and boiled for 45 minutes. After cooling the mixture to room
temperature, the solution was poured into 100 ml of water.
The precipitate was filtered, washed with water, and dried at

In recent years, xanthine derivatives have attracted researchers’
attention not only by their frequent occurrence in nature but
also by their diverse pharmacological activities [1-5].

Xanthines, as important members of the purine family, are
considered as key intermediates in the metabolism of nucleo-
bases, because metabolic interconversions of adenine and
guanine result in their formation [6,7]. In addition, xanthine,
and its derivatives act as precursors in the synthesis of GMP,
GDP, and GTP through the salvage pathways within cells [8].
Due to the aforementioned reasons, it is important to explore
the use of xanthine derivatives in developing novel synthetic
methods. Our interest is in finding effective acetohydrazides
of (3-R-xanthine-7(8)-yl)alkanoic acids, and their structural
analogs, because such compounds have been reported in the
literature by their diverse biological activities.

Aim

Considering the abovementioned evidence, we made endeavors
to synthesize a set of novel (3-benzyl-8-propylxanthin-7-yl)
acetohydrazide derivatives and to study their physical-che-
mical properties.

8085 °C. Yield 87 %.

The chemical structure of (3-benzyl-8-propylxanthin-7-yl)
acetohydrazide (1) was determined by 'H NMR spectrosco-
py. The '"H NMR spectrum was revealed the appearance of a
downfield singlet at § 11.16 ppm, which confirms the uracil

18 AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeAVNYHOI Haykm Ta npakTvku. — 2021. — T. 14, Ne1(35)

ISSN 2306-8094



Synthesis and physical-chemical properties of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide derivatives and their evaluation...

O/\/ NH,-NH,*H,0

T

0] N

& 5

N N
R= NN AN ppe ; ;
2 3
Br CH,
4 5
H,
N
o CI

1 12 13

N (0]
'
N

/IZ %IH c:\(/ \5 ;
N—
H
14 15 16

NH-NH,

NH-NR
o A
N (0]
Carbonyl compound *’ﬁ\ | />_\_
A, AcOH 0”7 N" N

N N N ~N N
O~ . )
NO, _N_  OH
6 7 8 10

Fig. 1. Synthesis of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide and its derivatives (1-18).

core of the investigated molecule. Broad singlet signal at &
9.34 ppm was represented NH-group of hydrazide residue,
whereas broad signal assigned for two protons of NH,-group at
0 4.50—4.32 ppm. Signals of aromatic protons, methylene and
methyl groups were recorded without anomalies in intensities,
chemical shifts and cleavage at § 7.27-7.10 ppm (m, SH, Ar-H);
5.08 ppm (s, 2H, N*CH,); 4.98 ppm (s, 2H. N'CH,); 2.59 ppm
(t, 2H, J = 7.41 Hz, C*CH,); 1,62 ppm (m, 2H, J = 7.42 Hz,
C*C-CH,); 0,89 ppm (t, 3H, J = 7.38 Hz, C*C-C-CH,).

Thereafter, the reaction of (3-benzyl-8-propylxanthin-7-yl)-
acetohydrazide (1) with aliphatic, aromatic, heterocyclic carbon-
yl compounds was studied and the corresponding acetohydrazide
derivatives (2-18) were obtained. The interaction of equimolar
amounts of reactants was preceded in boiling water-dioxane
medium for 3040 minutes with acetic acid as a catalyst (Fig. /).

The study of physical-chemical properties of the synthesized
compounds was performed according to the State Pharmaco-
poeia of Ukraine (ed. 1). The melting point was determined by
capillary method (2.2.14) on the PTP(M) device.

Infrared spectra were recorded on a Bruker Alpha (Bruker,
Germany) in 4000400 cm™ with ATR (direct material input).
'H-NMR spectra were recorded on Varian Mercury VX-200
spectrometer (Varian, USA) in DMSO-d, with TMS as an
internal standard. Elemental analysis was performed on a El-
ementar Vario L cube analyzer (Elementar Analysensysteme,
Germany). Binary mobile phase of benzene and propan-2-ol
in 10 : I and 1 : 10 was used for chromatography. Chromato-
graphic spots were visualized by UV light (200-300 nm).

Results
Synthesis (3-benzyl-8-propylxanthin-7-yl)acetohydrazide and
its derivatives (1-18) showed in Fig. 1.

General procedure for the synthesis of (3-benzyl-8-
propylxanthin-7-yl)acetohydrazide derivatives (2-18). To a
solution of 3.56 g (0.01 mol) of 1 in 70 ml of aqueous dioxane
(1:1) and heated to 50 °C was added 1 ml of glacial acetic
acid and 0.011 mol of the corresponding aldehyde or ketone.
The mixture was heated under a reflux condenser for 15-25
minutes. After cooling, the resulting product was precipitated.
The crude product was filtered, washed with water, and dried
at 80-85 °C.

Compounds 2-18 were pale-yellow, yellow or orange amor-
phous substances, insoluble in water, ethanol, diethyl ether,
acetone, and soluble in DMF.

The structure of the synthesized compounds was confirmed
by elemental analysis data (7able 1), and by IR- and '"H NMR
spectroscopy (Tables 2, 3).

In the IR spectra of compounds 2-18 (Table 2): v (KBr,
cm'): 3620-3600 (N-H stretching), 2989-2887 (al. C-H
asymmetrical and symmetrical stretching), 1729-1677,
1670-1630, 1597-1570 (C=0, C=N, C=C stretching).

The 'H NMR spectra of compounds 2-18 (Table 3) showed
absence of the NH,-group protons of the hydrazide residue,
and NH-groups signal of the ylidene hydrazide residue was
appeared as downfield singlet at 5 12.08—11.08 ppm. Signals
of protons of methylidene groups were appeared as singlet at
6 8.61-7.85 ppm, protons of benzyl, propyl residue and uracil
fragment of the molecule were recorded with the appropriate
intensity and characteristic chemical shift.

Thus, 'H NMR spectrum 2-(3-benzyl-8-propylxan-
thin-7-yl)-N -[4-bromobenzyliden]acetohydrazide (4) was
revealed the appearance of three proton singlets of NH groups:
a substituent in the 7-position of the xanthine bicycle (11.82
ppm) and uracil fragment (11.08 ppm) and N = CH (7.98
ppm). Aromatic protons of the 4-bromobenzylidene moiety
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Table 1. Physical-chemical characteristics of (3- benzyl -8-propylxanthin-7-yl)acetohydrazide derivatives (2—18)

Anal. calcd. % Found. %

12
2 237239 [0.78 61.71 5.91 2.54 C,HNO, 6175 5.95 258 80
3 222-225 [ 0.80 66.34 5.54 17.82 C,H.NO, 6637 5.57 17.86 82
4 276-279 | 0.56 55.04 4.39 16.02 C,H,BN,O, |5508 443 16.06 83
5 240-242 | 0.54 65.45 5.68 18.29 C,HeNO, 6549 5.72 18.33 80
6 233-235 [0.63 63.24 5.48 17.67 CHNO,  |63.28 5.52 17.71 82
7 204-206 | 0.56 63.89 5.74 17.16 CyHaNO, 6392 5.78 17.20 86
8 281-283 [ 0.80 58.85 4.70 19.98 C,HNO, 5889 4.74 20.03 90

202-295 [ 0.68 64.00 5.96 207 C,HNO, 6405 6.00 20.11 85
10 244-246 | 0.56 61.18 5.30 17.9 CH.NO, 6122 5.34 17.13 84
11 108-110 |0.72 61.85 5.55 16.62 C,HaNO, 6189 5.59 16.66 85
12 267-270 | 0.64 55.55 5.03 22,51 C,H,CINO, |5559 5.07 2255 9
13 261-263 | 0.58 56.37 5.29 20.89 C,H,CINO, | 56.41 5.33 21.93 84
14 255-257 | 0.68 61.81 4.74 20.16 CHNO, 6185 478 20.20 80
15 262-264 | 0.66 61.15 4.52 18.46 C,H,CIN,O, |61.19 4.56 18.50 82
16 247-249 | 0.54 60.87 57 17.01 C,H,CINO, |60.91 5.11 17.05 86
17 235-238 | 0.72 63.88 5.74 17.16 C,HaNO, 6392 5.78 17.20 81
18 280-282 [ 0.68 59.59 4.96 19.43 CHNO, 5963 5.00 19.47 84

Table 2. IR-spectra of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide derivatives (2-18)

S L —
(I T S CI R

2 3320; 3170 3032 1708; 1693 1670 1580 2930

3 3290; 3120 3040 1710; 1680 1640 1592 2920

4 3260; 3150 2987 1720; 1691 1654 1589 2910; 717
5 3250; 3160 3061 1710; 1680 1630 1570 2980; 730
6 3290; 3130 3047 1719; 1700 1642 1576 2967

7 3250; 3120 3010 1700; 1690 1667 1584 2887

8 3280; 3160 3030 1700; 1679 1660 1592 2960; 1251
9 3260; 3130 2997 1703; 1689 1642 1583 2910

10 3290; 3150 3020 1700; 1678 1640 1574 3600; 754
1 3310; 3150 3035 1723; 1680 1655 1595 2989; 715
12 3260; 3110 3020 1710; 1696 1633 1580 2971; 788
13 3270; 3140 3010 1720; 1690 1670 1590 2950

14 3260; 3139 3033 1700; 1680 1660 1560 2940

15 3260; 3109 3080 1713; 1679 1658 1597 2987

16 3270; 3150 3030 1715; 1679 1666 1574 2910

17 3300; 3180 3050 1720; 1680 1660 1590 2980

18 3250; 3140 3020 1710; 1692 1649 1587 3610
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Table 3. 'H NMR-spectra of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide derivatives (2—18)

Comp. | cONH | NH N=CH
(s 1H) |(s,1H) |(s, 1H)

5.46 (s, 2H); 5.1 (s, 2H):
2 M71 147|789 |735-7.48(m,5H) | 2.71-2.58 (t 2HJ = 746 Ha | 280 Ef S 774322,_’;’22)) -
1.76-1.61(m, 2H J = 7.44 Hz)
7.62-7.49 (m, 3H), |5.48 (s, 2H); 5.09 (s, 2H); T
3 M67 (1110|786 |746-7.14 (m SH: |260-250 4 2HJ=736Hz; |091(,3HI=733HD) | e (¢ 1H) 7 CH
7.04696 (d, 2H) | 1.74-1.60(m, 2H J = 7.35 Hz) Al
~ | 5.48 (s, 2H); 5.06 (s, 2H);
4 ez [108 |798 |THTO §2 g:; 267-258 (L, 2HJ=7.44 Hz)y  |0.92(t 3HI=742Hz) |-
27=119 (m, 1.74-158(m, 2H J = 7.41 Hz)
| 549 (s, 2H); 5.07 s, 2H): _
5 net (112 |79 (78978 Em 5:; 2.66-256 ( 2HJ=7.37 Ha); | 503 g??:)J 132k |-
S 172-159(m, 2HJ =736 Hz) |01 :
.| 5.44 (s, 2H); 5.06 (s, 2H);
6 166 |1108 [835 |[A4T24(MBH)L o6 o ss( 2HU=7.35 Hz): | 0.91(t 3HJ =738 Hz) | 3.84 (s, 3H)— OCH
741692 (m,3H) | 2005 a ]
69-156(m, 2H J = 7.34 Hz)
| 5.45 s, 2H); 5.08 (5, 2H);
7 1es |10 (837 |T40721 22 g:; 268-255(1,2HJ =736 Hz), |0.92(,3HJ=7.33H2) | 707 g?'flj'))_‘gccgﬁ
S i 1.68-1.55(m, 2H J = 7.38 Hz) S ;
8.38-8.19 (d, 2H), | 5.54 (s, 2H); 5.02 (s, 2H);
8 1203|1112 (843  [8.02-7.88(d, 2H); |2.67-259 (1, 2HJ=7.39 Hz); |0.90(t,3HJ=738Hz) |-
7.36-7.19 (m, 5H) | 1.73-1.59(m, 2H J = 7.36 Hz)
7.54-7.41(d, 2H), |5.42 (s, 2H); 5.06 (s, 2H); -
9 143 (1100|785 |738-7.19(m 5H) |269-256(,2HJ=743Hz); |090(3HI=TITHD) |G o
6.76-6.63 (d, 2H) | 1.74-1.58(m, 2H J = 7.39 Hz) )
g .| 5.44 (s, 2H); 5.07 (s, 2H);
10 e |1101 (789 |l éﬁ g:; 260254 (1, 2HJ=736 Hz); |092(t,3HJ=7.36 Hz) |3.74 (s, 3H)— OCH,
82-6.75 (m, 1.72-1.60(m, 2H J = 7.36 Hz)
L .| 5.47 (s, 2H); 5.06 (s, 2H); _
1 1169 1109 [830 ;?g_%g g g:; 266-2.58 (t, 2H J=7.42 Hz),  |0.90 (t, 3H J = 7.38 Hz) ggg g g:; - 8g:3
oA 1.72-159(m, 2H J = 7.35 Hz) S, :
5.41 (s, 2H); 5.07 (s, 2H); 371 (s, 3H):
12 Me7 |14 |78 |742-TA0(mSH) 268259 2HI=T36 k| SIS 258 aH)-NCH,
171-159m, 2HJ =734 Hz) |0 :
5.43 (s, 2H); 5.05 (s, 2H); 3.76: . .
g 376 (s, 3H): 2.7 (q, 2H) = N-CH,;
13 160 |11 [786  |7.4-716(m,5H)  |2:67-257 (1, 2H J = 7.37 Hz); 3 )
e B LS, [092(L3H =733 Ha)  [1.16 (3H.7) - N-C-CH,
;ggjfg g: f‘n))?_ 5.37 (s, 2H); 5.09 (s, 2H);
14 132|114 |- A8-TA9(6H. M) 1o 6s 557 (L 2HU =734 H) | 091 (4, 3HJ=7.39H2) | 12.72 (s, 1H)—NH
TAT-8.92(1H. 1) 1475 1'63(m, 2H J = 7.37 Hz)
6.91-6.83 (1H. o) | -7/3-1:83(m, :
8.45 (s, 1H);
8.1-8.06 (d, 1H)  |5.49 (s, 2H); 5.08 (s, 2H);
15 1208|1145 [861  |8.01-7.74 (m, 2H) |265-254 (1, 2HJ=7.36 Hz); |0.91(,3HJ=732Hz) |-
771754 (d, 1H), | 1.71-1.61(m, 2H J = 7.33 Hz)
7.39-7.16 (m, 5H)
7.97-7.83(d, 2H), |5.52 (s, 2H); 5.08 (s, 2H); 225 (s.3H)
16 187  |102 |- 749741(0,2H; (267257 (2HU=Tadrzy | SOBI L |-
7.37-7.19 (m, 5H) |[1.72-161(m, 2HJ=7.42Hz) | *9T :
7.81-7.68(d, 2H);, | 5.51 (s, 2H); 5.09 (s, 2H); e
17 108 |1086 |- 740-7.19 (m, SH); | 267-256 (4 2H =743 ke SO 0 I
6.9-691(d 2H)  [1.72-159(m, 2HJ=7.38 Hz) |91 (h :
7.52-7.46 (d, 2H), | 5.49 (s, 2H); 5.07 (s, 2H); 226 (s.3H)
18 112 1075 |- 741-7.14 (m SH); | 268-257 ((2H =736k (SOOI I
6.59-6.52 (d, 2H)  |1.72-1.60(m, 2HJ=7.37 Hz) | *91(h :
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and the substituent in the third position were resonated as two
multiplets atd 7.71-7.61 ppm (m, 4H) and 7.27-7.19 ppm (m,
SH) respectively. Methylene protons were registered as singlets
for substituents in positions 7 (5.48 ppm s, 2H) and 3 (5.06
ppm, s, 2H) of xanthine moiety, and triplet (2.67-2.58 ppm,
t, 2H) and multiplet (1.74—-1.58 ppm, m, 2H) for the propyl
radical at C8. The presence of the CH, group was confirmed
by a three-proton triplet at 0.92 ppm (s, 3H).

Discussion

Biological activity of synthesized (3-benzyl-8-propylxan-
thin-7-yl)acetohydrazide derivatives was predicted by using
PASS software [9]. All the compounds showed a good pro-
bability of antimicrobial activity (compounds 4-6, 8-10, 14),
which makes a good foundation for the in-depth investigation
for compounds with high antimicrobial activity. The results
of the study of antibacterial and fungicidal activities were
described in our previous work [10].

The reason for an in-depth study of the diuretic activity of
the synthesized compounds was based on a molecular docking
investigation. Interaction of (3-benzyl-8-propylxanthin-7-yl)
acetohydrazide (1) and its derivatives (2-5, 7-9, 12-14, 16, 17)
with the A, adenosine receptor has resulted in high affinity va-
lues. This result confirms the trend discovered in earlier in vitro
study of diuretic activity of the compound 1 [11]. In conclusion,
derivatives of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide
could be a promising starting material for further structural
optimization to obtain new and more potent diuretic agents [12].

Conclusions

1. Preparative methods for the synthesis of the novel (3-ben-
zyl-8-propylxanthin-7-yl)acetohydrazide and its derivatives
have been developed.

2. The structures of the synthesized compounds was con-
firmed by various physical-chemical methods.

3. Within the investigated substances we identified com-
pounds displayed good antimicrobial and diuretic activity.
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rOCy[apCTBEHHbI MEAVLMHCKWIA YHUBEPCUTET, YKpanHa.

Bacunees [. A., PhD, ctapwuin npenogasatenb kad). Guonornyeckon
XUMUK, 3aNOPOXCKUIA rOCyapCTBEHHbIN MEQULIMHCKUIA YHUBEPCUTET,
YkpauHa.
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Characteristic of the chemical composition of Artemisia pontica L.
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The aim of this work is to determine the qualitative and quantitative characteristics of biologically active compounds of Artemisia pontica L.
Definition prospects of medicinal herbal raw materials in the treatment of diseases.

Materials and methods. Research material (Artemisia pontica L. herb) was collected in August 2019 in the Zaporizhzhia region, Ukraine.
The tincture was obtained by maceration. So, the tincture was being extracted with methyl alcohol at room temperature for 10 days. The
tincture was extracted with methyl alcohol at room temperature for 10 days according to the method of preparing tinctures. The study of
the chemical composition of tincture of Artemisia pontica L. was carried out using gas chromatograph Agilent 7890B GC System (Agilent,
Santa Clara, CA, USA) with mass spectrometric detector Agilent 5977 BGC/MSD (Agilent, Santa Clara, CA, USA) and chromatographic
column DB-5ms (30 m x 250 mkm x 0.25 mkm).

Results. 26 compounds were identified by analysis. Compounds such as n-hexadecanoic acid (16.71 %), 9,12,15-(Z,Z,Z)-octadecatrienoic
acid (13.29 %), 2-(4a,8-dimethyl-7-ox0-1,2,3,4,4a,7-hexahydronaphthalen-2-yl)-propionic acid (8.80 %), 8-nitro-(1H)quinolin-4-ol-2-one
(6.45 %)and neophytadiene (4.66 %) prevail in tincture. A literature review showed that n-hexadecanoic acid stimulates anti-inflammatory
processes in human immune cells through TLR4 receptors, it has antitumor and antidiabetic activity and it also has anti-inflammatory
effects. Derivatives of 9,12,15-(Z,Z,Z)-octadecatrienoic acid are used in diabetes therapy. 2-(4a,8-Dimethyl-7-0x0-1,2,3,4,4a,7-
hexahydronaphthalen-2-yl)-propionic acid is an immunosuppressant and probably improves tissue insulin sensitivity. In addition, it is
necessary to underline the presence of neophytadiene that has an anti-inflammatory effect. The presence of B-phellandrene provides
insecticidal and eucalyptol anti-inflammatory effects.

Conclusions. Considering the individual actions of the individual components, Artemisia pontica L. herb can be recommended for further
research on its anti-inflammatory, antidiabetic, and antitumor effects.

Key words: Artemisia pontica, chromato-mass spectroscopy, component composition, quantitative content.
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XapakTepucTtuka ximiuHoro cknagy Artemisia pontica L.
O. I. NManaceHko, B. I. Mosynb, O. M. [leHuceHko, |. I. AkcboHoBa, T. B. O6epemko

MeTta po6oTn — BCTAHOBMNEHHS AKICHUX i KiNbKICHWX XapakTepucTuk 6ionoriyHo akTuBHUX cnonyk Artemisia pontica L.; BU3Ha4YeHHs
NepcneKkTMB BUKOPUCTAHHS MiKapCbKOl POCAVHHOI CUPOBWHM ANS NiKyBaHHS 3aXBOPIOBaHb.

Matepianu Ta metogun. Matepian ans gocnimkeHHs (Artemisia pontica L. Tpasa) 3ibpanuii y cepnni 2019 p. y 3anopisbkinn obnacri.
HacToiky opepxysanv metofgom mMauepaii. CupoBWHy ekcTparysanu METUOBKM CNVPTOM 3a KiIMHATHOT Temnepatypu npoTtarom 10 AHiB
3a crnocobom NpUroTyBaHHsl HACTOWOK. XiMiYHWIA cknap HacTomnkn Artemisia pontica L. BUB4anu 3a ONOMOIO ra3oBoro xpomarorpada
Agilent 7890B GC System (Agilent, CaHta-Knapa, Kanicopisi, CLLUA) 3 mac-cnektpometpnyHnm aetektopom Agilent 5977 BGC/MSD
(Agilent, Santa Clara, CA, CLLA) Ta xpomatorpadiuHoi kornoHku DB-5ms (30 m x 250 mkm x 0,25 MKM).

Pesynirartu. MNig yac aHanisy BcTaHoBWIM 26 cronyk. Y HAcTONMLi NnepeBaxarnu Taki cnomnyku, sik H-rekcagekaHosa kucnota (16,71 %),
9,12,15-(Z,Z,Z)-oktagekatpieHoBa kucnota (13,29 %), 2-(4a,8-gumetun-7-okco-1,2,3,4,4a,7-rekcarigpoHadtaneH-2-in)-nponioHosa
kucnota (8,80 %), 8-HiTpo-(1H) xiHoniH-4-0n-2-0H (6,45 %) Ta HeodpiTadieH (4,66 %). Ornsg daxoBoi niTepatypu Nokasae, WO H-rek-
CafiekaHoBa Kucnota CTUMYIIOE NpoTU3anarnbHi MPOLECK B iIMYHHUX KNiTUHaX MoAvHY Yepes peuentopyn TLR4, mae npoTunyxmnuHHy,
npoTuaiabeTnyHy Ta npoTm3anarnbHy Ail.

MoxiaHi 9,12,15-(Z,Z,Z)-okTapekaTpieHOBOI KUCMOTH BUKOPUCTOBYIOTH Y Tepanii aiabety. 2-(4a,8-aumeTun-7-okco-1,2,3,4,4a,7-rekcarigpo-
HadpTaneH-2-in)-nponioHoBa KWCNoTa € iIMyHOAENPEeCcaHToM i, IMOBIPHO, NOMINLUYE YYTNMBICTb TKAHWH A0 iHCyniHy. HeobxigHo nigkpec-
NATU HasiBHICTb HeodiTagieHy, SKuii Mae NpoTu3ananbHy Aito. HasBHiCTb B-dennaHapeHy Ta eBkanintony 3abeanevye iHCeKTUUUAHY Ta
npoTu3ananbHy Aii BianosigHo.
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BucHoBku. BpaxoBytoun iHaMBIAyarnbHi Aii OKpeMux KOMNOHEHTIB, Artemisia pontica L. TpaBy MOXHa peKOMeHAyBaTV A5 HACTYMHUX

Knwouogi cnoea: Artemisia pontica, XxpoMaTo-Mac-CrneKTPOoCKonisl, KOMNOHEHTHWIA CKNag, KifbKiCHWA BMICT.

AxTyanbHi nuTaHHs hapmMaLieBTUYHOI | MeaUYHOI Hayku Ta npakTuku. 2021. T. 14, Ne 1(35). C. 23-28

Xapaktepuctuka xummyeckoro coctaBsa Artemisia pontica L.
A. W. NMaHaceHko, B. N. Mosynb, O. H. Oenncerko, . N. AkcéHoga, T. B. Obepemko

Llen pa6oTkl — onpefeneHne KavyeCTBEHHBIX W KONMYECTBEHHBIX XapaKTepucTUK Bronoriieckn akTUBHbIX COeanHeHuin Artemisia
pontica L.; onpefenexHne nepcnekTuB 1CNomNb30BaHWS NIEKapCTBEHHOMO PaCTUTENBHOIO Chipbs ANs NeYeHns 3a60neBaHui.

Matepuansi u metoabl. Matepuan ans uccnegosanus (tpasa Artemisia pontica L.) cobpaH B arycte 2019 r. B 3anopoxckoi obnacty,
YkpanHa. Hactoriky nonyyanv nytem mauepaumi. Cbipbe 3KCTparmpoBanii METUNOBbLIM CMIMPTOM NPY KOMHATHOW TeMNepaTtype B TeYeHne
10 gHelt cornacHo MeTOAY NPUroTOBREHUS HACTOEK. XMMUYECKUI COCTaB HacTonku Artemisia pontica L. n3yvanu ¢ nOMOLLb0 ra3oBOro
xpomartorpada Agilent 7890B GC System (Agilent, CanTa-Knapa, Kanudophus, CLUA) c macc-cnektpomeTpuyeckum fetektopom Agilent
5977 BGC/MSD (Agilent, Santa Clara, CA, CLLUA) n xpomatorpacmyeckon konoHku DB-5ms (30 m x 250 mkm x 0,25 MKm).

Pesynkrathl. B xoge aHanusa yctaHoBneHbl 26 coefuHeHwin. B HacTolke npeobnagany Takne COeAVHEHWS], KaK H-TekcafiekaHoBas
kucnota (16,71 %), 9,12,15-(Z,Z,Z)-oktapekatpueHosas kucnota (13,29 %), 2(4a,8-gumeTun-7-okco-1,2, 3,4,4a,7-rekcaruapoHad-
TaneH-2-un)-nponvoHosas kucnota (8,80 %), 8-HuTpo(1H)-xmHonMH-4-0n-2-0H (6,45 %) n HeodmTaaneH (4,66 %). O63op Hay4HOM
nuTepaTypbl Nokasar, YTo H-rekcagekaHoBast KUCcnoTa CTUMYNMpyeT NPOTUBOBOCNANMTENbHbIE MPOLIECCH! B UMMYHHBIX KITETKaX YenoBeka
yepes peuentopbl TLR4, obnagaet npoTMBoOnyxoneBbiM, NPOTMBOANAGETUHECKUM U NPOTUBOBOCNANMUTENbHBLIM AeNCTBUSMM. [1pon3Bo-
aHble 9,12,15-(Z, Z, Z)-okTaiekaTpryeHOBO KUCNIOTbI UCMOMb3yHT B Tepanun anabeTta. 2(4a,8-gumetun-7-okco-1,2,3,4,4a,7-rekcarnapo-
HadpTaneH-2-1n)-NponvMoHOBas K1CMoTa — MMMYHOLENPECCaHT, BEPOSITHO, yMy4LllaeT YyBCTBUTENBHOCTb TKaHel K MHCynuHy. Crneagyet
OTMETUTb Hann4ve HeodbuTaguneHa, KOTopbIi 0bnagaer NPOTUBOBOCTANUTENBHBIM AencTBrUEM. Hannumne B-chennanapeHa v eskanvntona
obecneynBaeT MHCEKTULMAHOE 1 NPOTUBOBOCNANUTENBHOE AENCTBUE COOTBETCTBEHHO.

BuiBogbl. YuuthiBas MHAMBMAYanNbHbIE AENCTBUS KaXA0r0 KOMNOHeHTa, Artemisia pontica L. TpaBy MOXHO peKOMEHZO0BATb ANs Aarnb-

HeWLWNX nccnegoBaHuii Ha NPOTMBOBOCNANUTENBHOE, I'IpOTI/IBOJJ,VIa6eTVNeCKO€ 1 npoTMBoonyxornesoe OevicTBumS.

Knrouessie cnosa: Artemisia pontica, XpomMaTo-Macc-CnekTPOCKONMUs, KOMMOHEHTHBIN COCTaB, KONMMYECTBEHHOE COAEPXKaHMe.

AxTyanbHble Bonpockl hapMaLieBTUYECKOW U MeAULMHCKON Hayku u npakTuku. 2021. T. 14, Ne 1(35). C. 23-28

The genus Artemisia L. includes more than 400 species that
belong to the Asteraceae family. Artemisia pontica L. is a
shrub with a height of 40-100 cm with a creeping rhizome
and a lignified stem in the lower part, densely leafy from
the middle and above [1].

This is an ornamental plant. It is distributed mainly in
the southern part of Central and Eastern Europe. In Ukraine,
Artemisia pontica L. is found in Mykolaiv, Odesa, and Zapori-
zhzhia regions. It grows in dry meadows, clearings, forest
edges, and the steppes [2].

It is used in medicine as an antiseptic for the oral cavity
(Maraslavin, Bulgaria). Research data revealed the presence
of anti-inflammatory, analgesic, wound healing, antifungal,
and antimicrobial effects [3,4].

Artemisia pontica L. was previously cultivated as a
spicy-aromatic plant in Western Europe and North America.
Although Artemisia pontica L. is grown as an ornamental
plant in gardens, it can also be used as feed for small livestock,
horses, and camels [5].

There are evident facts that plants of the genus Artemisia L.
have anthelmintic, antibacterial, antifungal, repellent, narcotic
[6-8], antioxidant [9—11] properties. However, they also have
toxic effects [6,12].

Despite the potential perspective of using this plant in
medicine, the chemical composition of Artemisia pontica L.
populations that grow in Ukraine is not well investigated.
Before the research of the chemical composition of the herb
Artemisia pontica L. was conducted.

Aim

To determine the qualitative and quantitative characteristics
of biologically active compounds of Artemisia pontica L.
Definition prospects of medicinal herbal raw materials in
the treatment of diseases.

Materials and methods

Plant materials. Research material (Artemisia pontica L.
herb) was collected in August 2019 in the Zaporizhzhia
region. Herbarium samples were deposited at the herbarium
of the Faculty of Pharmacy of Zaporizhzhia State Medical
University.

Extraction. According to the general method of preparing
tinctures, the tincture was obtained by maceration. The
tincture was being extracted with methyl alcohol at room
temperature for 10 days [13]. Then 0.1 ml of tincture was
placed in a 1 ml micro flask and was brought with methanol
to 0.5 ml.

Equipment. The completeness of the reactions and the in-
dividuality of the resulting compounds were controlled
by the gas chromatograph Agilent 7890B with a 5977B
mass spectrometry detector. The column was DB-5ms
30 m x 250 um x 0.25 pm with length. The gas-carrier
speed (helium) was 1.6 ml/min. Injection volume was 0.5
pl. The separation of the flow was 1:50. The temperature
of the sampling unit was 230 °C — 12 °C/s — 275 °C.
Thermostat temperature: programmable, 240 °C (1-minute

24 AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeAVNYHOI Haykm Ta npakTvku. — 2021. — T. 14, Ne1(35)

ISSN 2306-8094



Characteristic of the chemical composition of Artemisia pontica L.

delay) — 5 °C/min — 280 °C (1-minute delay). The total
time of examination were 10 min. Temperature of interface
GS/MS — 280 °C; ion sources — 230 °C; quadrupole mass
analyzer — 150 °C. Type of ionization: EI with an electron
energy of 70 eV. The range of mass numbers that was scanned:
30-500 m/z.

Results

It was found that the methanol tincture of Artemisia pontica L.
contains 26 different components. Among them, it was iden-
tified: 5 fatty acids (41.24 %), terpenoids of different clas-
ses —16(29.83 %), heterocyclic compounds —2 (7.67 %),
alkenes — 1 (6.33 %), triterpenes of carboxylic acids —
1 (1.23 %), cycloalkane alcohol — 1 (0.89 %).
Compounds such as N-hexadecanoic acid (16.71 %),
9,12,15-(Z,Z,Z)-octadecatrienoic acid (13.29 %), 2-(4a,8-di-
methyl-7-0x0-1,2,3,4,4a,7-hexahydronaphthalen-2-yl)-pro-

pionic acid (8.80 %), 8-nitro-(1H)quinolin-4-o0l-2-one
(6.45 %) and neophytadiene (4.66 %) are quantitatively
prevail among the total content of all components.

The results of the study are in Table 1.

Such components as n-hexadecanoic acid with a retention
time of 16.27 min and 9,12,15-(Z,Z,Z)-octadecatrienoic acid
(RT = 17.917 min) were identified on chromatogram of
the components of Artemisia pontica L. (Fig. ).

Discussion

The populations of Artemisia pontica L. that grow on the terri-
tory of Ukraine differ significantly from the populations of other
countries in chemical composition. The main active ingredients
of the Kazakhstan fraction are flavonoids 7-O-methyl-and
4'7-di-O-methyl-esters of apigenin [14], while the Ukrainian
fraction is dominated by fatty acids. Regarding the study of
the component composition of water extracts of other Arfe-

Table 1. Qualitative and quantitative composition of biologically active substances of Artemisia pontica L.

1.

4.125 B-phellandrene 3.69
2. 4.914 Eucalyptol 3.37
3. 5.412 2-methyl-5-(1-methylethyl)-, (1a, 28, 5a)-bicyclo[3.1.0]hexan-2-ol 0.95
4. 5.761 (1R,4R,5S)-1-isopropyl-4-methoxy-4-methylbicyclo[3.1.0]hexane 1.37
5. 6.879 endo-borneol 1.25
6. 7176 L-a-terpineol 11
7. 10.129 1-deoxy-inositol 0.89
8. 12.326 Caryophyllene oxide 1.22
9. 12.596 Quinic acid 1.23
10. 13.205 Neointermedeol 1.82
1. 14.011 Chamazulene 1.26
12. 14.164 Tetradecanoic acid 0.92
13. 14.903 1-heptatriacotanol 1.71
14. 15.006 Neophytadiene 4.66
15. 156.257 Phytol, acetate* 1.21
16. 15.449 Phytol, acetate® 1.91
17. 15.757 8-nitro-(1H)quinolin-4-ol-2-one 6.45
18. 16.27 n-hexadecanoic acid 16.71
19. 17.215 4-(3-mercapto-4-methyl-5-(4H-1,2,4-triazolyl))-pyridine 1.22
20. 17.364 2-(4a,8-dimethyl-7-oxo0-1,2,3,4,4a,7-hexahydronaphthalen-2-yl)-propionic acid 8.8
21. 17.689 Phytol 4.4
22. 17.917 9,12-(Z,Z)-octadecadienoic acid 1.52
23. 17.978 9,12,15-(Z,Z,Z)-octadecatrienoic acid 13.29
24. 18.212 2,6,10,15,19,23-(all-E)-hexamethyl-1,6,10,14,18,22-tetracosahexaen-3-ol 2.07
25. 18.787 1-heptatriacotanol 25
26. 22.837 17-pentatriacontene 1.67

*: these compounds are believed to be isomers.
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Fig. 1. Chromatogram
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misia L. species, Russian scientists found that laminitol was
the dominant component of aqueous extracts of 4. absinthium
L., A. latifolia Ledeb., A. armeniaca Lam. [15].

Considering the terpenoid fraction, the majority of
the Ukrainian population are B-phellandrene and eucalyp-
tol. Cimol and 1,8-cineole prevail in Siberian populations
[16]; a-thujone [17] dominates in Moroccan population;
1,8-cineole and camphor prevail in Bulgarian population [18].

It should be noted that the terpenoid fraction of Artemisia
pontica L. was significantly different in chemical composition
from the other representatives of the genus Artemisia L. For
example, A. absinthium L. had the highest B-myrcene content,
A. austriaca Jacq. had camphor [9], and 4. frigida Willd. had
1,8-cineole and camphor, A. argyrophylla contained artemisia
ketone and artemisia alcohol acetate [19].

The literature review illustrated that n-hexadecanoic acid
(palmitic acid) was the most common fatty acid in nature,
which was a part of the glycerides of most animal fats, ve-
getable oils, and waxes. It had stimulated anti-inflammatory
processes in human immune cells through TLR4 receptors
[20], it had antitumor and antidiabetic activity [21] and it also
had anti-inflammatory effects [22].

9,12,15-(Z,Z,Z)-octadecatrienoic acid was an isomer of
5,9,12~(Z,Z,Z)-octadecatrienoic acid that was better known
as pinolenic acid. It had been established that pinolenic acid
can affect immune processes [23], and was a dual FFA1/FFA4
agonist with potential effect against metabolic diseases such
as insulin resistance and type 2 diabetes [24].

There was also experimental data on the presence of choles-
terol-lowering effect on the LDL receptor activity of human
hepatoma HepG2 cells [25]. Investigations of pinolenic acid
as an inhibitor of human breast cancer MDA-MB-231 cell
metastasis in vitro may be perspective [26].

2-(4a,8-dimethyl-7-0x0-1,2,3,4,4a,7-hexahydronaphtha-
len-2-yl)-propionic acid was a propionic acid derivative
that was known to be lowers fatty acids content in liver and
plasma, reduces food intake, exerts immunosuppressive
actions and probably improves tissue insulin sensitivity [27].

In addition, it was necessary to underline the presence
of neophytadiene that has an anti-inflammatory effect [28].

The presence of B-phellandrene provides insecticidal [29]
and eucalyptol anti-inflammatory effect [30,31].

Considering the given all the above the herb Artemisia
pontica L. can be recommended for further studies due to its
anti-inflammatory, antidiabetic and antitumor effects.

Conclusions

1. For the first time the qualitative and quantitative com-
position of the components of the Artemisia pontica L.
herb that grows in Ukraine was established by using a gas
chromatogram;

2. It was identified 26 components that belong to different
classes of biologically active compounds;

3. The quantitative content was dominated by n-hexadeca-
noic acid (16.71 %), 9,12,15-(Z,Z,Z)-octadecatrienoic acid
(13.29 %), 2-(4a,8-dimethyl-7-0x0-1,2,3,4,4a,7-hexahy-
dronaphthalen-2-yl)-propionic acid (8.80 %), 8-nitro-(1H)
quinolin-4-ol-2-one (6.45 %), and neophytadiene (4.66 %).
Considering their biological effect, the studied raw materials
can be recommended for further studies on anti-inflammatory,
antidiabetic, and antitumor effects.

Prospects for further research. The herb of Artemisia pon-
tica L. is a source of biologically active substances that have
anti-inflammatory, antidiabetic and antitumor effects.
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OpwriHanbHi gocnimxeHHs = Original research

XpomaTto-mac-CrneKTpoCKoniss HaCTOMOK i3 HAA3EMHOI YaCTUHM
BanepiaHu nikapcbKoi

B. M. OguHuosa **EF B. I. KokiTko®, B. I. KopHiescbka#4, FO. |. KopHieecbkuin='P, €. O. KapnyH“=°C

3anopisbkuil AepxaBHUI MeauyHWiA yHiBepcuTeT, YkpaiHa

A — KOHUenUis Ta An3aitH gocnipxeHHs; B — 36ip naHux; C — aHania Ta iHTepnpeTauis fgavux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepKEHHSA CTaTTi

OdiumHanbHO NikapCbKOK POCIIMHHOK CUPOBMHOK € MiA3eMHi opraHu — BanepiaHu kopeHi (Valerianae radix). Y 36ipHoMy Lykni
Valeriana officinalis L. s.I. BusiBunu nonag 1000 crnonyk, i3 HUX ineHTUdikyBanu He meHwe Hix 500 NpMpPOaHMX PEYOBUH OPraHiyHoro
Ta HeopraHiYHOro NOXOMKEHHS: BYrneBoau, amiHOKUCNOTH, Minigu, BiTamiHW, pepMeHTH, deHonbHI cnonyku, edipHy onito, ipnaoigu,
ankanoigw, crepoian. HagsemHa yacTuHa BanepiaHu — IXepeno pisHOMaHITHUX (OraBOHOIAIB, LU0 XapaKTepu3yTbCH BUPAXKEHUMI
QHTVOKCWAAHTHUMM BNACTUBOCTSIMU Ta cnewndidHo dhapMakoTepaneBTUYHO aKTUBHICTHO.

MeTa po6oTu — 3a LONOMOrOH0 ra3oBoi Xxpomatorpadii BU3Ha4NT KOMMOHEHTHWIA CKnag, HaCTOWOK BanepiaHu, BUTOTOBIIEHMX i3 HAA3EMHOI
yacTunm V. tuberosa L., V. stolonifera Czern (KaHuepiBcbka 6arnka, 3anopisbka 0bn., Ykpaia) Ta V. officinalis L. (M. Ilog3b, M. bugrod,
MonbLya).

Matepianu Ta metoau. [ind ekcnepuMeHTanbHUX AOCHiAKeHb 0bpany 3pa3km HaCTOWKM 3 HaA3eMHOI YacTWHU AMKOPOCIUX BUAIB
V. tuberosa., V. stolonifera Czern (KaHuepiecbka 6arnka, M. 3anopixoks, YkpaiHa) 1a V. officinalis L. (gocniaHe none MeanyHoro yHiBepcuTery,
M. lToa3b, napkosa 3oHa M. bugrow, MonbLua) 3a TpaguLiiHOK BUPOBHUYO PELIENTYPOD BUTOTOBMEHHS HACTOMOK (1 : 5). KOMMNOHEHTHMIA
CKrlaj HaCTONOK BanepiaHy AOCiAKyBanm 3a JONOMOror razoBoro xpomarorpada 7890B i3 mac-cnektpomeTpuyHnm getektopom 5977B.

Pesynkratn. 3a 4ONOMOro XpoMaTo-Mac-CreKTpOMETPIi B HACTOWKax BanepiaHu igeHT1ikyBany KOMMNOHEHTHUI CKMad: Y HacTonLi
3 HagsemHoi yacTunu V. officinalis m. Iloasb (Monbluya) Bu3Haumnm 54 komnoHeHTH, 3 V. tuberosa — 50, V. stolonifera — 46, V. officinalis
M. Bugrow (MonbLya) — 30. Mig yac aHanisy xpomaTorpam 4YoTMPLOX HACTOMOK BanepiaHn ineHTudikyBanm 118 KOMNOHeHTIB, M'ATh i3
HUX HasiBHi B YCiX HacTOMKaX, WO AoCnifpxKyBanu, 12 KOMNOHEHTIB BUSIBUIN Y TPbOX HACTOMKaX, 22 KOMMOHEHTW — Yy ABOX HACTOWKaXx.
BigsHaummo, 1o 10 crnonyk y HacToMKax BU3HAYEHi y BEMWKIN KinbKOCTI, ixXHil BMiCT ctaHoBuTb 10,91-30,02 %.

BucHoBku. AHanisytouu faHi ra3oBoi xpomatorpadii, 3'acyBanu: HaCTONKW BanepiaHu BiApi3HAOTLCS i 3@ KiNbKICHUM, i 32 SKICHUM ckna-
oM. 13 HapgaeMHoi YacTuhn Valeriana officinalis, sika 3arotoenena y M. Jloasb i M. bugrow (Monblwa), 36iraloTbCst 17 KOMMOHEHTIB. Y
HacToliKkax, BUroTOBNEHUX i3 TpaBw, LU0 3aroToBrneHa B YkpaiHi, 36iratotbes 10 KOMMNOHeHTIB. HaibinbLumil BMICT y BCiX HOTUPBLOX HACTOMKax
3a noLamMu MikiB Ta YacoMm yTpUMaHHS BcTaHoBMNeHun ans butanoic acid, 3-methyl — Big 4,01 % po 16,78 %; 9,12,15-octadecatrienoic
acid, ethyl ester, (Z,Z,2)- — Big 0,47 % po 7,09 %; dihydroxyacetone — Big 0,37 % 8o 5,69 %, quinic acid — Big 0,30 % go 4,66 %.
Y TpbOx HacTolikax iaeHTudikysanm cyclododecane, 1,5,9-tris(acetoxy)-, BmicT sikoro crtaHoBuB 30,56-14,56 %. Pesynsratu gocnig-
XKEHHS NiOTBEPIXKYHOTb OOUINBHICTE BUKOPUCTaHHSA Haa3eMHoi YacTuHmu Valeriana officinalis sik CMpOBUHM 3 BENWKUM BUXOAOM TOBapHOI
macu, pi3HOMaHITHUM BMICTOM BionoriYHO aKTUBHUX PEYOBWH NSt HACTYMHUX (DapMaKOrHOCTUYHIX AOCHILKEHb ANt CTBOPEHHS HOBMX
nikapcbkyx 3acobiB i ciTonpenaparis.

Knwouogi cnoea: Valeriana officinalis, HacToika BanepiaHu, XpoMaTo-Mac-CneKTPOCKOMisl, KOMMOHEHTHUI CKNag, KiflbKiCHWIA BMICT.
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Chromato-mass spectroscopy of tinctures of Valeriana officinalis aerial part
V. M. Odyntsova, V. I. Kokitko, V. H. Korniievska, Yu. I. Korniievskyi, Ye. O. Karpun

Underground Valerian roots (Valerianae radix) are officinal raw materials. More than 1000 compounds were detected in Valeriana officinalisL. s.1.,
of which no less than 500 natural substances of organic and inorganic origin were identified, among them — carbohydrates, amino acids,
lipids, vitamins, enzymes, phenolic compounds, essential oil, iridoids, alkaloids, steroids. The aerial part of Valerian is a source of various
flavonoids with pronounced antioxidant properties and specific pharmacotherapeutic activity.

The aim of the research is to determine, by means of gas chromatography, component composition of Valerian tinctures, made of the aerial
partof V. tuberosa L., V. stolonifera Czern (Kantserivska balka, Zaporizhzhia region, Ukraine) and V. officinalis L. (£6dz, Bydgoszcz, Poland).
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Materials and methods. Tincture samples of the aerial part of wild species V. tuberosa L., V. stolonifera Czern (Kantserivska balka,
Zaporizhzhia region), and V. officinalis L. (the experimental site of ZSMU; £6dz and Bydgoszcz in Poland) were selected for experimental
studies according to the traditional production recipe for making tinctures (1 : 5). Component composition of the tinctures was studied
using a 7890B gas chromatograph with a 5977B mass spectrometer detector.

Results. By means of chromato-mass spectrometry, component composition of the Valerian tinctures has been identified, namely:
in the tincture prepared from the aerial part of V. officinalis (£6dz, Poland) 54 components have been identified, V. tuberosa — 50;
V. stolonifera — 46 and V. officinalis (Bydgoszcz, Poland) — 30. The chromatogram analysis of four Valerian tinctures helped to identify
118 components, 5 of which were present in all studied tinctures; 12 components were present in three tinctures; 22 components have
been found in two tinctures. It should be noted that 10 components have been found in the tinctures in large quantities, their content
ranging from 10.91 % to 30.02 %.

Conclusions. Analyzing the obtained data of the GC, it can be seen that Valerian tinctures differ both in quantitative and qualitative com-
position. From the aerial part of Valeriana officinalis, prepared in £ 6dz and Bydgoszcz in Poland, 17 components coincide. In the tinctures,
prepared from herbs collected in Ukraine, 10 components coincide. The highest content of Butanoic acid, 3-methyl — from 4.01 % to 16.78
%; 9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,Z)- — from 0.47 % to 7.09 %; Dihydroxyacetone — from 0.37 % to 5.69 % and Quinic
acid — from 0.30 % to 4.66 % in all four tinctures by peak areas and retention time should be marked. In three tinctures Cyclododecane,
1,5,9-tris(acetoxy)- has been identified in amount of 30.56 % to 14.56 %. The obtained results confirm the expediency of using the aerial
part of Valeriana officinalis as raw material with a large commodity yield and various contents of biologically active substances for further
pharmacognostic researches for the purpose of creation of new medicines and phytopreparations.

Key words: Valeriana officinalis, Valerian tincture, gas chromatography-mass spectroscopy, component composition, quantitative content.
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XpomaTo-macc-CneKTpoCKONMA HacToeK U3 HaA3eMHOIM YacTu BanepuaHbl NeKapcTBEHHON
B. H. OguHuoea, B. W. KokuTko, B. I. KopHuesckas, HO. U. KopHuesckun, E. A. KapnyH

OdmumnHanbHBIM NeKapCTBEHHBIM PacTUTENbBHLIM ChIPbEM SBNSAKOTCA NOA3EMHble OpraHbl — BanepuaHbl kopHu (Valerianae radix). B
cbopHom uukne Valeriana officinalis L. s.I. yctaHoBneHbl 6onee 1000 coeanHeHni, M3 HUX aeHTUdULMpoBaHbl He MeHee 500 NpuMpoaHbIX
BELLECTB OPraHN4eCKOro U HEOPraHMYECKOrO NPOUCXOXKAEHNST: YIMEBOAb!, aMUHOKUCIIOTHI, TUNUABI, BUTAMWHBI, (PEepMEHTLI, (DeHONbHbIe
COeAMHEHVS1, 3bMPHOE Maco, puaouabl, ankanowabl, crepouabl. HaasemHas YacTb BanepuaHbl — ICTOYHMK pasninyHbIX riaBOHOMAOB,
obnagatoLmx BbIpaXXEHHbIMU aHTUOKCUAAHTHBIMU CBOWCTBaMM M CneLmduieckon gapMakotTepaneBTUIECKUX akTUBHOCTbIO.

Llenb paboTkl — C NOMOLLbO ra30BOM XpoMaTorpadum OnpeneniTb KOMNOHEHTHBI COCTAaB HAaCTOEK BariepuaHbl, M3rOTOBMNEHHBIX U3
HapsemHom Yactu V. tuberosa L., V. stolonifera Czern (KaHuepoBckasi 6anka, 3anopoxckas obn., Ykpavna) u V. officinalis L. (r. Iloa3b,
r. Buigrows, MonbLua).

Matepuans! n metoabl. [Ins SkcnepuMeHTarnbHbIX NCCNeaoBaHU BbiopaHbl 06pasLibl HACTOMKN M3 HAA3EMHOMN YacTy AMKOPACTYLLMUX
BupnoB V. tuberosa L., V. stolonifera Czern (KaHueposckas 6anka, r. 3anopoxbe, YkpauHa) u V. officinalis L. (onbITHoe nomne MeguLMHCKOro
yHMBepcuTETa, I. Jloasb, NapkoBas 3oHa . bbigrowy, Monblua) o TpagnLMOHHOM NPOU3BOACTBEHHOW PELIENTYPE U3rOTOBIEHNS HACTOEK
(1 : 5). KOMMOHEHTHBIN COCTaB HACTOEK BanepuaHbl CCriefoBan C NOMOLLbIO ra3oBoro xpomatorpadga 7890B ¢ macc-cnekTpomeTpu-
Yyeckum getektopom 5977B.

Pesyniratel. C NOMOLLBIO XpOMaTO-Macc-CNekTPOMETPUM B HACTOMKax BanepuaHbl MOAEHTUULMPOBANM KOMMNOHEHTHbIM COCTaB: B
HacTolKe 13 Hag3emHomn YacTu V. officinalis t. Noa3b (Monblua) yctaHoBunu 54 komnoHeHTa, u3 V. tuberosa — 50, V. stolonifera — 46,
V. officinalis r. Beigrowy (Monblwa) — 30. B xone aHanwaa xpomartorpamm YeTbipex HacTOeK BanepwaHbl naeHTuduumpoBaHbl 118 kom-
MOHEHTOB, MATb U3 HUX — BO BCEX UCCMNEAyeMbIX HAacToMKax, 12 KOMMNOHEHTOB — B TPEX HACTOMKax, 22 KOMNOHEHTa — B ABYX HACTOMKax.
Cnepyet oTMeTuTh, 4To 10 COeMHEHMIN B HACTONKax 0GHapyxeHbl B 60MbLLIOM KonuyecTse, nx copepxanue coctasnset 10,91-30,02 %.

BbiBoabl. AHanuU3upys nonyyeHHble AaHHbIE ra30BOM XpoMaTorpadmm yCTaHOBUMW: HACTONKY BanepuaHbl OTMNYAK0TCS U MO KOMUYECTBEH-
HOMY, 1 MO Ka4eCTBEHHOMY coCTaBy. 13 HagaemHow vacTu Valeriana officinalis, koTopas 3arotoBneHa B T. Jloasb v . Buigrowy (MonbLua),
coBnagatoT 17 KOMMOHEHTOB. B HacTolkax, M3roTOBMEHHbIX 13 TPaBbl, KOTOpas 3aroToBneHa B YkpanHe, coBnagatoT 10 KOMMOHEHTOB.
Hanbonbluee cogepxaHne BO BCex YETbIPEX HACTOMKaX Mo NnoLiansam nNUMKOB 1 BpEMEHM yaepXaHus ycTaHoBNeHo Ans butanoic acid,
3-methyl— ot 4,01 % po 16,78 %, 9,12,15-octadecatrienoic acid, ethyl ester, (Z, Z, Z)- - o1 0,47 % fo 7,09 %; dihydroxyacetone — ot 0,37 %
10 5,69 %, quinic acid — ot 0,30 % 0 4,66 %. B Tpex HacTolikax naeHTucmumuposanu cyclododecane, 1,5,9-tris (acetoxy)-, conepxaHnve
kotoporo coctaensano 30,56—14,56 %. Pe3ynsrathl MccrnefoBaHWs NOATBEPXAAIOT LienecoobpasHOCTb UCMONb30BaHNUS HAA3EMHON YacTu
Valeriana officinalis kak cbipbsi ¢ 60MbLIMM BbIXOAOM TOBAPHOW MacChl, PasfiMyHbIM CoAepKaHnem OMOoNorMYeckn akTMBHbIX BELLECTB OIS
JanbHENWUX (hapMakorHOCTUYECKUX UCCMEO0BaHUN C LieNb0 CO3AaHNs HOBbIX NEKAPCTBEHHbIX CPEACTB M (hUTONpenapaTo..

KnioueBble crioBa: Valeriana officinalis, HacTolika BanepuaHbl, XpoMaTo-MacC-CreKTPOCKONUS, KOMNOHEHTHbI COCTaB, KONIMYECTBEHHOE
CofepXxaHue.

AxTyanbHble Bonpochl (hapMaLieBTMYEeCKON N MeAULMHCKON Hayku 1 npakTuku. 2021. T. 14, Ne 1(35). C. 29-38

Valeriana officinalis L. s.l. — 30ipuuii Buza. Icropis menua- 3a jannmMu (haxoBoi Jiteparypy, B YKpaiHi 3pocTaroth 13 Bu-
HOTO 3aCTOCYBaHHS BaJiepiaHU KOpPENIo€ 3 ii OOTaHIYHUM  [IiB, 00 €IHAHIX 3arajbHOO Ha3Boto Valeriana officinalis L. s.1.
puBucHHsM. [1le B 1753 p. mBeackkuii tikap i 6oranik Kapin [1,2]. ¥ cBiti HapaxoByroTh nioHaa 200 BB Basiepianu. Sc-
Jlinneii Briepiie y cBoiii mpari «Species Plantarumy onmcaB  HICTh TAKCOHOMIi BaJiepiaHH Mae BKpail Ba)KIIMBE 3HAYCHHS,
1 1aB i cyyacHy Ha3By. OCKUIBKM BHKOPHUCTaHHs HEpPIBHOLIIHHOI B XiMiKO-(hapMako-
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JIOMYHOMY acrieKTi O(ilIMHAIILHOT CHPOBHHH 1HOJII 3yMOBJIIOE
CKENTHYHE CTaBJICHHS KIIHIIUCTIB 10 Hel [3-5]. Jlesiki yueHi,
sik-ot C. I1. Botkin, L. IT. TTaBnos, B. M. Bextepes, b. €. Bot-
yay, I ®. Jlaxr, BBaKaIH, 1110 il penapary 10CUTh e(heKTHBHI,
Ha TyMKY 1HIINX, JTis IUX JTKiB 3yMOBJICHA 3aTIaX0OM 1 CMAaKOM.
Botuan b. €. 3a3na4aB, 1110 BanepiaHa TUTGKU Ha TIEPIIAHA 1T0-
T He Iy»Ke e(heKTHBHII 3aCTOKIAIIBHIIA 3aci0. BeTaHoBmimH,
10 BOHA TIPOSIBIISIE (hapMaKOJIOTIgHY [Iif0, AEMIO MOAIOHY 10
aMiHa3UHY: 3HIMAaE HECTIOKII, He Mae OOITHIX €EKTiB, y pasi
TIPaBUIILHOTO 3aCTOCYBAHHSI € IIIHHUM ITPEeTapaToM.

3a IaHMMHM HalIMX JIOCIIDKEHb, BPAXOBYIOUH PE3YJIBTaTH
XpOMaTo-Mac-CIieKTpoMeTpii, y 30ipHoMy 1wkl Valeriana
officinalis L. s.I. BusiBrm onay 1000 crionyk, i3 HUX 11€HTH-
¢ixyBas He MeHmIe Hik S00 MPUPOIHMX PEUOBHH OpraHiy-
HOTO Ta HEOPraHiYHOTO MOXOMKEHHSL: ehipHy oIito, ipuaoinu,
BYIJICBOIIM, aMiHOKUCIIOTH, JIiIIiIH, ()CHOJIBbHI CIIOJIYKH, Bi-
Taminu, (epmeHTH, crepoinu i ankanoimu [6,7]. Binbliicth
13 HUX MaloOTh 3aCITOKIMIMBI BIACTUBOCTI, ajie HE HACTIIBKU
BHpayKeHi, 00 Ha HUX Oa3yBaiacs CTaHapTH3ALIIS JTIKAPCHKOT
pociiHHOI crpoBHuHH. [TpobremMa YCKITaJHIOETHCS TAKOXK THM,
1110 TOJIOBHI KOMITOHEHTH BaJiepiaHu (i30BajiepiaHOBa KUCIIOTa,
0 3yMOBITIOE cTieu(ivHmiA 3amax; OOpHiTi30BaIepiaHaT
— KOMITOHEHT, SKUH JIoMiHye B eipHiil oii; BanernoTpiatu
(BaybTpaT), 110 BUKJIMKAE HAHOUIBIINI IHTEpEC K IIepeBaK-
HUI CeaTHBHHUN KOMIOHEHT O(MiIIMHAIBHOI CHPOBHUHH [8])
MICTATBCSL B MiJ3¢MHUX OpraHax, ajic CKJIaJHUN XIMi4HUN
CKJIaJl Ha/I3¢MHOI YaCTHHH BaJlepiaHH TaKOX YMHHTH 10 40
PI3HUX (hapMaKOJIOTIYHUX e(EKTiB.

Hanzemna vacTvHa BajiepiaHu — JDKEPEJIo Pi3HOMAaHIT-
HUX (pIaBOHOIMIB, 10 XapaKTEPHU3YIOThCS BUPAKECHUMH
AQHTHOKCHJAHTHUMH BIACTHBOCTSAMH Ta CHEUH(IYHOIO
(hapmakoTeparneBTHIHOO akTUBHICTIO. Cepen (haBoHOIIB
KOMIIOHEHTaMH HaJI3éMHOI YaCTWHH BaJiepiaHu, IO JIOMi-
HYIOTh, € (pr1aBOHOBHII 6i03u1 AioCMETHH (i0CMETHH-7
pyTHHO3H), 7-0i03UAN amireHiHy, 3-pyTHHO3MUI KBepIle-
THHY, 7-TJIKO3UJ JIIOTCOIIHY, T1IPOKCUKOPHYHI KUCIOTH
(n-kymapoBa, kKaBoBa, (epysioBa, i30¢epysoBa, CHHAIIOBA,
XJIOPOTE€HOBA, 130XJIOPOT€HOBA, HEOXJIOPOI€HOBA), KyMa-
puHHU (yMOenipepoH, CKOIONETHH), JIO(IIbHI PeYOBUHU
(B-xaporuH, xopodimu A i B, Tokodeponn), BuILi KUPHI
KUCJIOTH (MYPHUHOBA, 130J1aypUHOBA, MipUCTHHOBA, ITEHTA/Ti€-
HOBA, JIIHOJICHOBA, 130JTiIHOJICHOBA). Pi3HOMaHITHUI SIKICHU
CKJIQJT JIETKUX CIIOJYK JIMCTS BaJIepiaHu (CECKBITEPIIECHOI
MOHOIMKJIIYHOTO, OIMMKITIYHOTO Ta TPHUIUKIIYHOTO PSIIy)
3YMOBITIOE 3aCTIOKIHIMBHI e(heKT.

MeTta po6otu

3a momoMororo ra3oBoi xpomarorpadii BU3HAYUTH KOM-
TTOHEHTHUH CKJIaJl HACTOWOK BaJiepiaHW, BUTOTOBIICHUX i3
Ha/zeMHOi yacTuru V. tuberosa L., V. stolonifera Czern (Kan-
niepiBchKa Oarka, 3amopispka o01., Yipaina) ta V. officinalis L.
(M. JIon3b, M. buaron, TTonpmia).

Marepianu i MeTogu pocnimkeHHA

J1i1s1 excrieprMeHTaIbHIX JI0CITIJDKEHb 00pasIv 3pa3Kn HaCTOH-
KU 3 HaJI3¢MHOI YaCTHHU JMKOpOCInX BUIIB V. tuberosa L.,

V. stolonifera Czern (Kanuepiscbka 0anka, M. 3armopizoks,
Vkpaina) ta V. officinalis L. (DociigHe TMOIIe MEITIHOTO YHi-
Bepcurery, M. Jlomss, mapkoBa 30Ha M. busrom, Ilonsima) 3a
TPaULIHOIO BUPOOHHIHIOIO PELIEHTYPOIO BUTOTORJICHHS HACTO-
ok (1 : 5) [9—11]. KoMmoHEHTHMIA CKJ1a/1 HACTOHOK BaJiepiaHu
JIOCITIJDKYBAIIH 32 JIOTIOMOTOI0 ra30BOro xpomarorpada Agilent
7890B GC System (Agilent, CanTa-Kiapa, Kamidopsis, CILIA)
3 Mac-CIIeKTpOMeTpuuHNM aerekropom Agilent 5977 BGC/
MSD (Agilent, Santa Clara, CA, CIIIA) Ta xpomarorpagiaaoi
konoHku DB-5ms (30 M x 250 mxM X 0,25 MKM).

Pesynbratn

3a j0moMororo ra3oBoi xpomarorpadii 3AiHCHWIN aHai3
KOMITOHEHTIB HACTOWKH 3 HaJa3eMHOI yacTunu Valeriana
officinalis L. s.p. m. Jlogzs (ITonbira). Inertudikysamu 54
KOMITOHEHTH, III0 HalleXkaTh JIO0 PI3HUX KiaciB Oiomorid-
HO aKTHBHHX CIIOJYK, CEpell HUX 3a KiJIbKICHUM BMIiCTOM
nepeBakatoth 6 xkomrnoneHTiB: 20.286 RT cyclododecane,
1,5,9-tris(acetoxy)- — 18,54 %; 2.596 RT butanoic acid,
3-methyl — 12,77 %; 16.587 RT hexadecanoic acid, ethyl
ester — 9,05 %; 17.696 RT phytol — 8,56 %; 18.219 RT
9,12,15-octadecatrienoic acid, ethyl ester, (Z,Z,2)-—7,09 %;
14.04 RT bicyclopentyl-1’-en-1-ol — 7,04 % (puc. 1).

[Tin yac aHanizy Xxpomarorpam i XapakTepUCTHKH ILIOLI
miKiB (puc. 2 1 maba. 1) y HaCTOWI 3 Ha3eMHOI YaCTHHU
BaJiepianu Jiikapcwhkoi Valeriana officinalis L. s.p. m. bun-
rou (ITompmra) inenTudikysamu 30 KOMIOHEHTIB. 3-TTOMIXK
HHUX y KUTBKICHOMY BiJHOIICHHI 3a TUIOMICIO MIKIB 1 YacoM
YTPUMaHHS BUPI3HAIOThCA 6 koMmmoHeHTiB: 20.286 RT
cyclododecane, 1,5,9-tris(acetoxy)- — 30,02 %; 2.629 RT
butanoic acid, 3-methyl — 16,78 %; 14.040 RT bicyclopentyl-
1’-en-1-0l —11,78 %; 16.588 RT, hexadecanoic acid,
ethyl ester- 6,1 %; 17.696 RT phytol — 6,08 %; 18.22 RT
9,12,15-octadecatrienoic acid, ethyl ester, (Z,Z,Z)-— 5,86 %.
IT’1Th KOMITOHEHTIB 30ITaF0THCSI 3 ITOIICPEIHBOO HACTOMKOKO.

YV HacToii1i 3 HaI3EMHOT YaCTHHU BaJIepiaH! TAarOHOHOCHOT
Valeriana stolonifera Czern inentn¢ikyBanu 46 KOMIOHEH-
TiB, 13 HUX Y KUIbKICHOMY BiIHOIICHHI 3a IDIOMIAMH IiKiB 1
4acoM YTPUMAaHHs BUPI3HAIOTECS 6 KommoHeHTiB: 17.708 RT
phytol 14,1 %; 2.733 butanoic acid, 3-methyl-, ethyl ester
—10,91 %; 16.159 RT butanoic acid, 2-methyl-, 4-methoxy-
2-(3-methyloxiranyl)phenyl ester — 6,62 %; 18.257 RT
9,12,15-octadecatrienoic acid, ethyl ester, (Z,Z,Z)-—4,66 %;
16.592 RT hexadecanoic acid, ethyl ester— 4,41 %; 2,691 RT
butanoic acid, 3-methyl — 4,01 %.

YV HacToiiIli 3 HaJ3eMHOI YaCTHHH BajiepiaHu OyabOUCTOl
Valeriana tuberosa L. inentudikyBanu 50 KOMIOHEHTIB,
i3 HUX y KUIBKICHOMY BiZHOIICHHI 3a IUIOMIAMH TIKiB 1
9acoM YTPUMAaHHS BHPI3HSAIOTHCA 9 KOMIOHEHTIB: 8.112
RT 1,2,4-butanetriol — 17,32 %; 20.286 RT cyclododecane,
1,5,9-tris(acetoxy)- — 14,56 %; 2.596 RT butanoic acid,
3-methyl- —11,32 %; 14.04 RT bicyclopentyl-1’-en-1-ol —
7,92 %; 3.146 RT dihydroxyacetone — 5,69 %; 12.766 RT
ethyl.alpha.-d-glucopyranoside — 5,15 %; 18.855 RT geranyl
isovalerate — 4,99 %; 12.615 RT quinic acid —4,66 %; 15.774
RT (2-penta-2,4-dienyl-cyclohexyl)-methanol — 4,1 %.
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Puc. 1. Xpomatorpama
HaCTOWKM 3 HaA3eMHOT
YyactuHu Valeriana
officinalis L. s.p.,

M. Jlog3b (MonbLua).

Puc. 2. Xpomatorpama
HaCTOWKM 3 HaA3eMHOI
YyactuHu Valeriana
officinalis L. s.p.,

M. Bugrowy (MonbLa).

Puc. 3. Xpomatorpama
HaCTOWKM i3 HaA3eMHOT
YyactuHu Valeriana
stolonifera Czern,

M. 3anopixks, KaHue-
piBcbka banka.

Puc. 4. Xpomatorpama
HaCTOMKW 3 Haf3EMHOT
YacTuHu Valeriana
tuberosa L., M. 3ano-
pixoksi, KaHuepiBcbka
banka.
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Tabnuus 1. MopiBHsNbHa XapaKTepHUCTUKa Mac-CNEKTPOCKONIi HACTOWOK BanepiaHu Haa3eMHoi YacTuHm (MonbLua, Ykpaita)

Yac

Ne TOUMAHHS HaiimeHyBaHHs1 KOMNOHEHTIB HaCTOMOK BanepiaHu ®oomyna YkpaiHa, MonbLa, MonbLa, YkpaiHa,
3in inRT ’ | nikapcbKoi 3 CUPOBMHM Pi3HMX MiCLb 3POCTaHHSA PMY. V. tuberosa | m. Bugrow | m.Jloasb V. stolonifera
1 1.732 2-Propanone, 1-hydroxy C,H,0, 1,92 %
2 209 2,2'-Bioxirane C,H.O, 0,42 %
3 2174 2-Propanone, 1-hydroxy- C,HO, 0,36 %
4 2.234 2-Propenoic acid, oxiranylmethyl ester CH;0, 0,21 %
5 2.295 Propanoic acid, 3-(acetylthio)-2-methyl CH, 0,8 0,31 %
6 2362 Propanoic acid, 2-oxo-, methyl ester C,H.O, 0,88 % 0,23 %
2.596
7|5 Butanoic acid, 3-methyl CHO, |132% [1678% [1277%  [401%
2.691
2.705
8 2.719 Butanoic acid, 3-methyl-, ethyl ester CH,0O, 0,24 % 0,40 % 10,91 %
2.733
9 2.83 2-Hexen-1-ol, (E)- CH,,0 0,31 %
3.146
10 |32 Dihydroxyacetone CHO,  |569%  [182%  [130%  |037%
3.257
11 [3.436 2H-Pyran, 3,4-dihydro CH,0 0,29 %
12 |35 1,2-Cyclopentanedione CH.0, 0,73 %
3.585 o Y Y
13 3615 Pentanoic acid, 3-methyl- CH,,0, 1,35 % 0,88 %
14 |3.826 Pentanoic acid, 3-methyl-, ethyl ester C,H,O, 2,68 %
15 |3o0 Glycerin CHO,  |041% 022%
4.268 ® ®
16 4301 2-Hydroxy-gamma-butyrolactone C,H.0, 0,53 % 0,35 %
17 | 4.606 2-Cyclopenten-1-one, 2-hydroxy-3-methyl- CH,0, 0,23 %
18 [4.64 4H-1,2,4-Triazol-3-amine, 4-ethyl- C,HN, 0,49 %
19 [4.873 2,4(1H,3H)-Pyrimidinedione, dihydro- C,HN,0, 0,26 %
20 2% Benzeneacetaldehyde CH,O 039%  [023%
21 |537M 1,3,5-Triazine-2,4,6-triamine C,HN, 0,43 %
22 |5.736 Imidazole, 2-amino-5-[(2-carboxy)vinyl]- C,H,N,O, 0,36 %
5.952
23 |5.953 Maltol C,H0, 0,50 % 0,60 % 0,24 %
5.962
24 | 6.228 Butanoic acid, 2-methyl-3-oxo-, ethyl ester C,H,0, 0,19 %
25 |02% DL-Arabinose CHO, [122% 029%
2% |40 4H-Pyran-4-one, 2,3-dihydro-35-dihydroxy-6-methyl | CHO,  [073% 0.23%
6.935
27 | 6.946 4H-Pyran-4-one, 3,5-dihydroxy-2-methyl- CHO, 0,23 % 0,34 % 0,71 %
6.948
28 |10 Catechol CHO,  [1.00% 1,08 %
7.409
2 |T4% Benzofuran, 2,3-dihydro CHO  [046%  [102%  [133%  [078%
7.442
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MpopoBxeHHs Tabnuui 1.

Yac

Ne TOUMAHHS HaiimeHyBaHHs1 KOMNOHEHTIB HaCTOMOK BanepiaHu ®oomyna YkpaiHa, MonbLa, MonbLa, YkpaiHa,
3in inRT ’ | nikapcbKoi 3 CUPOBMHM Pi3HMX MiCLb 3POCTaHHSA PMY. V. tuberosa | m. Bugrow | m.Jloasb V. stolonifera
30 |7.746 Decanoic acid, 3-hydroxy-, methyl ester C,H,0, 0,26 %
7.747
31 |7.763 1,2,3-Propanetriol, 1-acetate CH,0, 0,23 % 0,42 % 0,19 %
7.764
32 | 7.96 I-Gala-l-ido-octose C,H, O, 0,20 %
33 |8.112 1,2,4-Butanetriol CH,.0, 17,32 %
au (818 Hydroqui CH,O 057%  |029%
8.226 yaroquinone 615U, b 0 , (
35 |8.248 Cyclohexanemethanethiol, .alpha.-methyl-,acetate C,,H.s08 0,51 %
36 |8.634 Thiophene, 2-butyltetrahydro- CH,S 0,23 %
37 |8.643 Barbituric acid, 2-thio- CHN,0,S 0,24 %
38 |8.755 Cyclohexanone, 2-(2-butynyl)- C,,H,,0- 0,32 %
39 |9.364 0 0,42 %
40 [9.635 Benzene, 2-fluoro-1,3,5-trimethyl- CH,F 0,25 %
41 110372 1,3,2-Benzodioxaborole, 2-hydroxy C,H.BO, 2,6 %
42 110.399 Inosine C,,H,NO, | 246 %
43 [10.431 Benzaldehyde, 2-hydroxy-6-methyl- C,H,0, 1,24 % 1,12 %
44 ]83‘;1 4-(2,4 4-Trimethyl-cyclohexa-1 5-dienyl)-but-3-en-2-one |C_H,0  |033% 0,25 %
45 | 11064 Bicyclo[3.2.0lheptan—Z-one, 6-hydroxy-5-(ethoxycarbon- C HO 027 %
ylmethyl)-6-vinyl- 1371874
46 | 11.091 Melezitose C,H.,0, 0,20 %
47 | 11.107 d-Mannose C,H,,0, 0,26 %
11.278 S 0 0
48 11.979 Cyclohexane, 1,3-butadienylidene- CoHys 1,07 % 0,63 %
49 [11.315 10,12-Octadecadiynoic acid C,sH0, 0,33 %
50 |11.385 )2/|,;,6-Cycloheptatrien—1-one, 2-hydroxy-5-(1-methyleth- CH,0, 178 %
51 [ 11.422 4-Hydroxy-3-methoxybenzyl alcohol,di(methyl) ether C,,H.,0, 0,32 %
52 | 11.447 Vanillin, acetate C,oH,0, 2,25 %
53 | 11.459 2-Adamantanol, 2-(bromomethyl)- C,H,BO |055%
54 ]1 %; 2-Methyl-4-(2,6,6-trimethylcyclohex-2-enyl)but-3-en-2-0l | C,H,0- | 0,45% 0,23 %
55 | 11.707 3-Ethoxyphenylhydrazine C,H,,N,0 1,64 %
56 | 11.984 2,4,7,9-Tetramethyl-5-decyn-4,7-diol C,,H,0, 0,41 %
57 |12.008 2-Adamantanol, 2-(bromomethyl)- C,H,BrO 1,13 %
g | 12154 beta.-D-GI ide, methyl CHO- |055% 0,99 %
98 | 15041 eta.-D-Glucopyranoside, methy il Q)= ,95 % ,99 %
59 | 12376 3-Deoxy-d-mannoic lactone CH, O 0,76 %
12.615
12.617 T v o 9 0 0
60 12656 Quinic acid C,H,,05 4,66 % 0,30 % 3,76 % 2,94 %
12.68
61 |12.734 alpha.-D-Galactopyranoside, methyl CH,0O, 0,71 %

34
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MpopoBxeHHs Tabnuui 1.

Yac

Ne TOUMAHHS HaiimeHyBaHHs1 KOMNOHEHTIB HaCTOMOK BanepiaHu ®oomyna YkpaiHa, Monbua, Monbua, YkpaiHa,
3in inRT ’ | nikapcbKoi 3 CUPOBMHM Pi3HNX MiCLb 3POCTaHHSA PMY. V. tuberosa | m. Bugrow | m.Jloasb V. stolonifera
12.766 . 0 9
62 13101 Ethyl .alpha.-d-glucopyranoside C,H, 0O, 515 % 0,52 %
63 |12.794 0 0,61 %
64 |12.929 1(2H)-Naphthalenone, octahydro-8a-methyl C,H,0 0,69 %
65 |12.942 3-Buten-2-one, 4-(2,6,6-trimethyl-1-cyclohexen-1-yl)- C,;H,,0 2,19 %
66 |12.967 1,3,5-Cycloheptatriene, 7,7-dimethyl-3- (trimethylsilyl)- | C,,H, Si 0,86 %
67 |13.036 Benzoic acid, 3-(1-ethoxyethoxy)butyl ester C,;H,0, 3,34 %
68 |13.051 4,4,5,8-Tetramethylchroman-2-ol C,;H,:0, 0,26 %
69 |13.092 0 0 0,41 %
13.128 . ) . . o o
70 13164 2-Furoic acid, benzyldimethylsilyl ester C,,H,:0,Si- | 0,98 % 0,67 %
Acetamide, N-methyl-N-[4-(3-hydroxypyrrolidinyl)-2-bu-
71 [13.203 o YRN-{4-(3-hydroxypyrrolidiny!) C,H N0, 027 %
72 | 13.491 2,5-Octadecadiynoic acid, methyl ester C,oH,40, 0,23 %
73 [13.63 Melezitose C.sH3046 0,22 %
14.04
74 | 14.08 Bicyclopentyl-1-en-1-ol C,oH,:0 7,92 % 11,78 % 7,04 %
14.055
75 | 14.642 cis,trans-5,9-Cyclododecadiene-cis-1,2-diol C,,H,0, 1,18 %
76 | 1300 Isolongifolol CH,0 2,58 %
77 | 14.618 Caryophyllene oxide C,;H,0 2,02 %
78 [15.024 Phytol, acetate C,H,,0, 2,05 %
79 15.026 2,2,6-Trimethyl-1-(3-methylbuta-1,3-dienyl)-7-oxabicyc- C HO 0,61 %
15.29 lo[4-1-0] heptan-3-ol 1 272 0,50 %
80 |15.526 Propanedioic acid, 2-(2-oxiran-2-yl)ethyl-, diethyl ester | C, H,.O, 0,33 %
1,8-Dyoxacyclohexadecane-2,10-dione,
81 | 15569 5.6:12,13diepoxy-8,16-dimethyl 0.57 %
82 [15.643 trans-Traumatic acid C,,H,,0, 0,34 %
83 |15.774 (2-Penta-2,4-dienyl-cyclohexyl)-methanol C,,H,,0 4,10 % 0,72 %
84 | (205 9-Ethoxy-10-oxatricyclo[7.2.1.0(1 6)|dodecan-11-one | C,H,0, |0.83 %
85 |15.875 (E)-4-(3-Hydroxyprop-1-en-1-yl)-2-methylphenol C,,H,,0, 1,25 %
16.139 Butanoic acid, 2-methyl-, 4-methoxy-2-(3-methyloxira-
8 | 16150 nyl)phenyl ester CisHO, 048% |662%
g7 | 10230 n-Hexadecanoic acid C,H,0, 033%  |057%
16.308 o o 0
88 16.308 9,12,15-Octadecatrienoic acid, (Z,Z,2)- C,sH,0, 0,38 % 0,41 %
89 |[16.315 Ethyl 6,9,12-hexadecatrienoate C,;H0, 0,69 %
90 |16.473 cis-5,8,11,14,17 Eicosapentaenoic acid CyoH,00, 0,19 %
16.513
91 |16.513 Ethyl 9-hexadecenoate C,H.,0, 0,39 % 0,71 % 0,51 %
16.516
16.587
92 |16.588 Hexadecanoic acid, ethyl ester C,H.0, 6,1 % 9,05 % 4,41 %
16.592
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MpopoBxeHHs Tabnuui 1.

Yac

Ne TOUMAHHS HaiimeHyBaHHs1 KOMNOHEHTIB HaCTOMOK BanepiaHu ®oomyna YkpaiHa, MonbLa, MonbLa, YkpaiHa,
3in inRT ’ | nikapcbKoi 3 CUPOBMHM Pi3HMX MiCLb 3POCTaHHSA PMY. V. tuberosa | m. Bugrow | m.Jloasb V. stolonifera
93 |17.208 4-Dimethylamino salicylic acid C,H,NO, 1,45 %
94 | 17.359 2,4,5Tris(hydroxymethyl)phenylJmethanol C,,H..0, 0,30 %
95 | 10999 Limonen-6-0l, pivalate C.H,0, [026%  [088%
96 | 17.51 11,13-Dihydroxy-tetradec-5-ynoic acid, methyl ester 0,50 %
1H,3H-Pyrano[3,4-c]pyran-1-one, 5-ethenyl-6-(.be-
97 | 17.523 ta.-D-glucopyranosyloxy)-5,6-dihydro-, (5R trans)- CieH0s 0.81%
17.696
98 |[17.697 Phytol C,oH,00- 6,08 % 8,56 % 14,1 %
17.708
99 |17.932 Ethyl 5,8,11,14,17-icosapentaenoate C,H,,0,- 0,19 %
100 | 17.947 9,12,15-Octadecatrienoic acid, (Z,Z,Z2)- 0,72 %
18.163
101 | 18.164 Linoleic acid ethyl ester C,H,:0, 1,35 % 15% 1,95 %
18.168
18.219
102 | 1822 9,12,15-Octadecatrienoic acid, ethyl ester, (2.2 |C,H,0, |047%  |586%  |7.09%  |4.66%
18.225 20" 1342
18.257
18.455
103 | 18.457 Octadecanoic acid, ethyl ester CyoH,00, 041 % 0,26 % 0,26 %
18.46
104 | 18572 t1r(a2nl-£-Naphthalenone, octahydro-4-hydroxy-, CH.0, 0,83 %
105 | 18.855 Geranyl isovalerate C,sH,0, 4,99 %
106 1282? Octahydrobenzo[b]pyran, 4a-acetoxy-5,5,8a-trimethyl C,,H,.0, 0,92 % 2,33 %
4-(1,5-Dihydroxy-2,6,6-trimethylcyclohex-2-
107 | 19.848 enyl) but-3-en-2-one C,;H,00, 0,54 %
1H-2,8a-Methanocyclopenta[a]cyclopropale]cyclo-
decen-11-one, 1a,2,5,5a,6,9,10,10a-octahydro-5,5a,6-
108 |20.162 trihydroxy-1,4-bis(hydroxymethyl)-1,7,9-trimethyl-,[1S(1. | C, H,,06 0,19 %
alpha.,1a.alpha.,2.alpha.,5.beta.,5a.beta.,6.beta.,8a.
alpha.,9.alpha.,10a.alpha.)]-
109 |20.252 3-(6,6-Dimethyl-5-oxohept-2-enyl)-cycloheptanone C,eH0, 0,63 %
20.286
110 |20.312 Cyclododecane, 1,5,9-tris(acetoxy)- C,H,,0, 14,56 % 30,02 % 18,54 %
20.318
111 |20.983 Oleic Acid C,H.,0, 0,24 %
12 |21.126 gl;zerldecanmc acid, 2-hydroxy-1-(hydroxymethyl)ethy! CH,0, 0.24 %
113 | 21.159 1,1-Diphenyl-4-phenylthiobut-3-en-1-ol C,H,,08 0,72 %
114 |22.423 gamma.-Sitosterol C,Hy, 0 1,93 %
15 | 22589 S-Hydroxy-4,4,8-trimethyltrcyclo[6.3.1 .0(1,5) dodecan- C.H,0, 0.33 %
-one
16 | 22778 9,12-Octadecadienoic acid (Z,2)-, 2,3-dihydroxypropyl C HO 032%
ester 21 384
22848 Linolenic acid, 2-hydroxy-1-(hydroxymethyl)ethyl ester
117 | 22.85 2.2.2)- ' C,H,0, 1,13 % 1,09 % 0,85 %
22.861 =
118 |23.725 8a-Methyldecalin-1,8-diol, diacetate C,;H,,0, 1,68 %
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Chromato-mass spectroscopy of tinctures of Valeriana officinalis aerial part

OO6roBopeHHs

3a ZI0IIOMOTOI0 XpOMAaTo-Mac-CIIEKTPOMETpii B HACTOM-
Kax BaJiepiaHM 11eHTU(IKyBalIu KOMIIOHEHTHUH CKJIaJI:
y HacTOHI 3 Hax3eMHoi yactuHu V. officinalis M. Jloa3s
(Tonpma) BuzHaumm 54 xoMnoHeHty, 3 V. tuberosa — 50,
V. stolonifera — 46, V. officinalis m. bunrom (ITombma) —
30. [Tix gac aHami3zy XpoMarorpaM YOTHPHOX HACTOHOK
BaJiepiaHy ineHTU]iKyBaiu 118 KOMITOHEHTIB, IT’SITh 13 HUX
HasIBHI B YCIX JIOCJII/DKYBaHMX HacTolikax (7 — butanoic acid
(8ix 4,01 % mo 16,78 %), 3-methyl, 10 — dihydroxyacetone
(Bim 0,37 % 1o 5,69 %), 29 — benzofuran, 2,3-dihydro (Bizg
0,46 % no 1,33 %), 60 — quinic acid (8ix 2,94 % no 4,66 %),
102 — 9,12,15-octadecatrienoic acid, ethyl ester, (Z,Z,Z)-
(Bix 0,47 % mo 7,09 %)), 12 KOMIIOHCHTIB HasIBHI Y TPbhOX
HACTOWKaX, 22 — y TBOX HACTOMKAX.

Cuain HaromocuTH, o 10 cronyk y HacToikax BH3Ha-
YeHI y BEJMKIH KUIBKOCTI, IXHIi BMicT cTaHOBUTH 10,91—

30,02 %.

BucHoBku

1. AHanizyroun naHi ra3oBoi xpomarorpadii, 3’sicyBau:
HACTOWKHM BaJiepiaHW BIAPI3HAIOTHCS 1 3a KUIBKICHHM, i 3a
SIKICHUM CKJIAJIOM.

2. I3 Hagzemuoi yactunu Valeriana officinalis, sika 3aro-
toiieHa B M. Jlomzb i M. buarom (ITormbia), 36iratorecs 17
KOMIIOHEHTIB. Y HAcCTOMKaxX, BUTOTOBJICHHX 3 TPaBH, SIKa
3aroToBiieHa B YKpaiHi, 30iratotecst 10 komnonenTis. Haii-
OUTBINUIT BMICT Y BCIX YOTHPHOX HACTOMKAX 3a IUIOMIAMH
ITIKIB Ta YaCOM yYTPUMaHHsI BCTaHOBJIEHHH Jy1st butanoic acid,
3-methyl —Bix 4,01 % 10 16,78 %; 9,12,15-octadecatrienoic
acid, ethyl ester, (Z,Z,Z)- — Big 0,47 % no 7,09 %;
dihydroxyacetone — Big 0,37 % 1o 5,69 %, quinic acid — Bif
0,30 % 1o 4,66 %. Y Tpbox HacToHKax ileHTH(]IKyBaIH
cyclododecane, 1,5,9-tris(acetoxy)-, BMIiCT SKOTO CTAaHOBHB
30,56-14,56 %.

3. PesynpraTé JOCITIIKEHHS MiATBEPIKYIOTh JOMITh-
HICTh BUKOPHCTaHHSI HaJg3eMHOI yacTunu Valeriana
officinalis siIx CUPOBHUHU 3 BEJIMKHAM BHMXOJIOM TOBapHOT
MacH, pi3HOMaHITHIM BMICTOM 010JIOTi19HO aKTHBHHX pe-
YOBUH JJIsl HACTYITHUX (DapMaKOrHOCTHYHHX JIOCIIIKEHb
JUTSL CTBOPEHHS HOBUX JIIKapChKUX 3aco0iB 1 QiTompermna-
paris.

[lepcrieKTHBY MOAATBIINX A0C/TiKeHb, Haq3eMHy qacTUHY
BaJIepiaHu JIIKapChKOT MOKHA BUKOPHICTOBYBATH SIK TOCTYTTHY
Ta I[IHHY JIKaPChKy POCIHHHY CHPOBHHY 3aBISKH BMICTY
BEJIMKOT KIJIBKOCTI O10JIOTIYHO aKTUBHHX PCYOBHH, 30KpeMa
(haBOHOIMIB, 110 MAIOTh BHPaKCHI aHTHOKCHIAHTHI BIIa-
CTUBOCTI. TpaBy MOXKHa BBOIIUTH B PI3HOMaHITHI (itoTepa-
TIEBTUYHI ITPOTIHACH JJIs JTIKyBaHHS 0araTboX 3aXBOPIOBAHb 1
KOPEKIIii ITaTOJIOT1YHUX CTaHIB.

®iHaHCyBaHHA

[locnimKeHHs € CKNaZoBOK YaCTMHO CMifbHOI KOMMIEKCHOI poboTyH
Kadhezpu chapmakorHoasii, hapmakonorii Ta 6oTaHiku 3anopisbkoro
[lEPXaBHOTO MEAUYHOTO YHIBEPCUTETY.
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BcTaHOBMEHHA TOTOXHOCTiI TPaBU aHiCy 3BMYaMHOIO
(Anisum vulgare Gaertn.) 3a mopconoro-aHaTOMiYHMMU O3HaKaMM

C. B. KonicHuk“="*EF 'T. M. loHToBa =P Y. A. YmapoB““A8 K. P. lopoen"=B¢

HauioHanbHWit hapmaueBTUYHUI YHIBepcuTeT, M. Xapkis, YkpaiHa

A — KOHUenNUig Ta AnsaiH gocnimkeHHs; B — 36ip aanux; C — aHanis Ta iHTepnpeTauis gauux; D — HanucanHs cTaTTi; E — peparyBanHs cTarTi;
F — octatoyHe 3aTBepMKEHHS CTaTTi

Mnogu aHicy 3BMYaHOrO MICTATb Pi3Hi Knacy GIONOriYHO aKTUBHMX CMOMYK, 3aBASKM YOMY XapaKTepu3yHTbCH aHTUAENPECAHTHOH,
AHTUNEPOKCUAAHTHO, NPOTMAIA0ETUYHO AiIMU, @ eKCTPaKTU Ll pOCnnHM MaloTb aHTUbakKTepianbHUiA edpekT. Y daxosii niteparypi
HaBe[EeHO HeOCTaTHLO BiOMOCTEN LLOAO XiMIYHOMO CKNady i NepCnekTMB BUKOPUCTAHHS B MEAULMHI TPaBK aHiCy 3BUYalHOrO.

MeTa po6oTu — BUBYEHHS MOPCONOriYHOT Ta aHAaTOMiYHOI By10BM TPaBM aHiCy 3BUYAHOTO Ta BCTAHOBMEHHS MaKpO- i MiKpOCKOMIYHMX
[iarHOCTUYHKX 03HaK, HEOOXiaHWMX ANs ineHTUdIKaLii pOCNMHHOI CUPOBUHN.

Matepianu ta meToau. [ing DoCnimxeHHs BUKOPUCTanM TpaBy aHiCy 3BUYaHOrO, sika ckrnaganacs 3i cteben, NCTKIB | KBITOK, HeLo3pinmx
nnogis. MakpockoniYHmiA aHani3 CBixOI Ta BUCYLLEHOI CUPOBWHW BUKOHAMN HE03OPOEHNM OKOM i 3 BUKOpuCTaHHaM nynu (x10). MNonepey-
Hi Ta NO3JOBXHI 3pi3n, enigepmy Ta npenapaty 3 NOBEPXHi AOCNIANNW, 3aCTOCOBYBABLUY 3aranbHOMPUAHATI METOAMKM, 38 [OMOMOIO0
obnagHaHHs: mikpockonu MBC 9, MC 10 (okynspm x5, x10, x15, o6’ektusmn x10, x40), Micromed XS-4130 (okynap WF15X, 06’ektvsu
x40/0,65, x10/0,25) i3 mikpocboToHacaakow. MikpodoTtorpadii 3pobunm cotokameporo Samsung PL50.

Pesynkratu. Y pesynsrati Makpo- Ta MiKpOCKOMIYHOMO aHanidy BCTaHOBUMM AiarHOCTWUYHI 03HaKW TPaBM aHicy 3BU4aNHOrO.

BucHoBku. YnepLie focnignnu Makpo- Ta MiKpOCKOMiYHI 03HaKu TpaBM aHiCy 3BMYaWHOrO, WO MiATBEPAXKYIOTb TOTOXHICTb CUPOBUHMW.
Pesynbraty 6yayTb BUKOPWCTaHI AN pO3POONEHHS BITYM3HSAHOI HOPMATVBHOI AOKYMEHTALlii Ha CYPOBUHY TPaBW aHicy 3BMYaNHOIO.

Knto4yogi crnoea: aHic 3Bn4aiHuiA, Tpaea, Mopdooro-aHaToOMIYHi 0O3HaKW.

AxTyanbHi nuTaHHA dpapMaLeBTUYHOI | MeaWYHOI Hayku Ta npakTuku. 2021. T. 14, Ne 1(35). C. 39-44

Identification of anise (Anisum vulgare Gaertn.) herbs by morphological and anatomical characteristics
S. V. Kolisnyk, T. M. Gontova, U. A. Umarov, K. R. Hordiei

The fruits of anise contain different classes of biologically active compounds, due to which they have antidepressant, antiperoxidant,
antidiabetic effect; extracts of this plant have an antibacterial effect. Professional literature lacks information on the chemical composition
of anise herbs and prospects for their use in medicine.

The aim of the work is to study of the morphological and anatomical structure of the aboveground organs of anise and to establish of
macro- and microscopic diagnostic characters necessary for the identification of the plant raw materials.

Materials and methods. Anise herbs consisting of stems, leaves flowers, and unripe fruits were used for the study. Fresh and dried raw
materials were macroscopically analyzed with the naked eye and using a magnifying glass (x10). Studies of transverse and longitudinal
sections, epidermis and surface preparations were performed using conventional techniques: with microscopes MBS 9, MS 10 (glasses
x5, x10, x15, lenses x10, x40), Micromed XS-4130 (eyepiece WF15X, lenses x40/0.65, x10/0.25) with a photomicrographic attachment.
The micrographs were taken with Samsung PL50 camera.

Results. As a result of the macro- and microscopic analysis, diagnostic properties of anise herbs were established.

Conclusions. ltis for the first time that macro- and microscopic characteristics of anise herbs were studied, which confirms the identity of
raw materials. The obtained results will be used for the development of domestic normative documentation on anise herbs raw materials.

Key words: Anisum vulgare, herbs, plant structures.
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S. V. Kolisnyk, T. M. Gontova, U. A. Umarov, K. R. Hordiei

YcTaHOBNeHue NAeHTUYHOCTM TpaBbl aHMCa 06bIKHOBEHHOTO (Anisum vulgare Gaertn.)
no Mopchororo-aHaTOMUYECKMM NpU3HaKam

C. B. KonecHuk, T. H. loHToBas, Y. A. Ymapos, K. P. lopaen

Mnopapl aHMca 0ObIKHOBEHHOIO coepXaT pasnuyYHbIE KIacChl BMONOrMYECKM aKTUBHBIX COeAMHEHUI, Briarogaps Yemy NPOosIBNSAT aHTH-
JenpeccaHTHOe, aHTUNEePOKCUAAHTHOE, NPOTMBOANAbETNYECKOE AENCTBYS, @ SKCTPaKTbl 3TOM0 pacTeHWs obnaaatot aHTMbakTepuanbHbIM
acpdekTom. B HayuHol nuTepatype onybnnkoBaHO HELOCTATOMHO CBEAEHUI O XMMUYECKOM COCTaBe ¥ NepCnekTUBax UCMomnb30BaHWs B
MeZuLMHe TpaBbl aHNca 0ObIKHOBEHHOTO.

Llenb pabotbl — n3yyeHune MOPCHONOrM4EeCKoro U aHaTOMUYECKOTO CTPOEHUS HAA3EMHbIX OPraHOB aHuca u yCTaHOBNeHne Makpo- 1
MUKPOCKOMNYECKNX ONArHOCTUYECKNX NPU3HAKOB, HeobXxoauMbIX Anst MAEHTUMKALUMN PaCTUTENBHOIO ChIpbS.

Matepuansi u metogbl. [Ins uccnegoBaHus UCNonb30Bany TpaBy aHMca 06bIKHOBEHHOTO, COCTOSILLLYIO 13 CTEDNEN, NMUCTLEB W LIBETKOB,
He3perbIX NroaoB. MakpocKONMYECKWIn aHanM3 CBEKETO U BbICYLLIEHHOTO CbIPbs MPOBOANITI HEBOOPYXKEHHBLIM FT1a30M 1 C UCMOMNb30BaHNEM
yBenuuuTensHoro ctekna (x10). MonepeyHsle 1 NPofosbHble CPesbl, ANMAEPMUC W NpenapaTthl C NOBEPXHOCTW M3yYani 0BLLenpUHATLIMI
meTogamu Ha Mukpockonax MBS 9, MS 10 (okynsipbl x5, x10, x15, 06bekTuBbl X10, x40), Micromed XS-4130 (okynsip WF15X, o6bekTvBbl
x40/0,65, x10/0,25) ¢ mukpodhoToHacaakoi. MukpodoTorpadum caenatbl kameponn Samsung PL50.

Pesynbratbl. B pesynbrate Makpo- 1 MUKPOCKONWUYECKOro aHanmnsa yCTtaHOBNEeHbl AUarHOCTUYeCKne Npu3Hakm TpaBbl aHUCaA 00bIKHO-
BEHHOrO0.

BbiBoakl. Bnepsble n3yyYeHbl Makpo- 1 MUKPOCKOMMYECKNE MPU3HAKM TpaBbl aHnca 06bIKHOBEHHOTO, NOATBEPXAALLMNE NOEHTUYHOCTb
cbipbsl. Pesynbrathl 6yayT ncnonb3oBaHbl Npy pa3paboTke 0TEYeCTBEHHOW HOPMATUBHON AOKYMEHTALMN Ha Cbipbe TPaBbl aHMca 00bIK-

HOBEHHOrO.

KntoueBkle crnoBa: aHUC 06bIKHOBEHHBIN, TpaBa, MOPONorMyeckue N aHaTOMUYECKUE NPU3HAKM.

AxTyanbHble Bonpochl hapMaLleBTUYECKOW U MeAULMHCKON Hayku 1 npakTuku. 2021. T. 14, Ne 1(35). 39-44

Ponuna cenepoBux (4piaceae) npencrasiena 3780 BunamMu
pociuH, sKi nomupeHi y cBiti [1,2] i 3aBasku BMicty edip-
HUX OJIIF 13 JaBHIX 4YaciB 3aCTOCOBYIOTHCS JUIS JTIKYBaHHS
3aXBOPIOBaHb IIITYHKOBO-KHIIKOBOTO TPAKTYy Ta BEPXHIX
IUXanbHUX NUIXiB [3,4]. OgHUM i3 MpeACTaBHUKIB ITi€T
pOAWHM € aHiC 3BUYAHHHUN — Anisum vulgare, GaThKIBIIU-
HOIO SIKOTO BBakatoTh CepemaseMHOMOp’s. AHIC 3BUYaHUI
KYJBTHBYIOTh y 0arathox KpaiHax [5], 1 B VkpaiHi Takox.

ITomu aHicy [6], o0 € opINUHATHFHOI CHPOBHHOKO, Mic-
TTh 14 % edipHOi 01ii, OCHOBHIM KOMITIOHEHTOM SIKOI €
TpaHc-aHetoln [7], kymapusu (OepranteH, yMOeuTihepoH),
816 % ninigis, ¢naBonoinui riko3uau (pytuH) [8—10].
PocnunHa mMae aHTHIIENIpECAHTHY, aHTHIIEPOKCHIAHTHY,
nporuaiadernuny aii [11,12], a ii excTpakti — anTHOaKTe-
piameamid edext [13]. HamzemHa yacTHHA TakoXX MiCTHUTB
KOMITJIEKC 0107I0TIYHO aKTUBHIX PEYOBHH Ta MOXKE OyTH aJTb-
TEpHATHBHUM JDKEPEIIoM (iTo3aco0iB. Y HOCTYIHIN (axoBiit
JTEepaTypi He 3HAUIIDIA BiTOMOCTI OO 1i cTaHIapTH3aIii
Ta Pe3yJIbTaTH KOMIUIEKCHOTO BUBYECHHS.

MeTa po6otu

BuBuenns Mmopdosoriynoi Ta aHaTroMiuHO1 OyJJOBH TpaBU
AHICy 3BUYAHOTO Ta BCTAHOBJICHHS MaKpO- 1 MIKpOCKOIIIY-
HUX JIIaTHOCTUYHHX O3HAK, HCOOXITHUX JUIs 1ICHTH(IKAIT
POCJIMHHOI CHPOBUHHU.

Marepianu i MeToau pocnimkeHHs

JLu1st noCITiKeHb aHiC 3BUYali Ui BUPOIIYBAIN HA TOCTIIHIX
ninsgHKax 6oraHigHOTO caxy HarionamsHoTo (hapmareBTHd-
Horo yHiBepcuTeTy (M. XapkiB). [moan aHicy s Bupomry-
BaHHS NpUAOaHi B anTeyHii Mepesxi Gpipmu «911». CupoBury
3aroTOBJISUIH B TIEPio] MacoBOTO IBiTiHHS (JurieHb 2020 p.).
Tpasa cxiaganace 3i cTe0el, JIUCTKIB 1 KBITOK, HEIO3PLIIX

TUIOJIIB (JOCTOBIPHICTH BU3HAYEHa KyparopoM repoapito Xap-
KIBCHKOTO HaI[IOHAILHOTO YHiBepcuTeTy iMeHi B. H. Kapasina,
KaHz. Oioi. Hayk, goueHToM FO. I. lamynero).

MaxpOoCKOITI9HUH aHAi3 CBIXKOT Ta BUCYIIIEHOI CHPOBHHHI
BUKOHAJIN HEO030POEHHM OKOM 1 3 BUKOPHUCTAHHSAM JIYIH
(x10). Jast MIKpOCKOIIIYHOTO aHaTi3y BHKOPHCTOBYBAIH
BUCYIIICHY CHPOBHHY, (PIKCOBaHY B CYMIIli CIIUPT — IJIiIIe-
pur —Boma (1 : 1 : 1), 1 BKIIFO9aroun piiuHA THMYACOBUX
MIKpOTIpernapariB — pO3YMHHU TIIEPUHY Ta XJIOpaITiapary.
ITorepeuHi Ta MO3IOBXKHI 3pi3u, €MigepMy Ta Ipernaparu
3 MOBEPXHI JOCIIUIIM, 32CTOCYBABIIN 3arajibHOPUIHSTI
METOJIMKH 3a JIOTIOMOTOI0 00JIaaHaHHs: Mikpockonmu MBC
9, MC 10 (oxymsipu x5, x10, x15, 06’ extuBu x10, x40),
Micromed XS-4130 (oxymsip WF15X, 06’extuBu %40/0,65,
x10/0,25) 13 mikpooronacakoro (KHP). Mikpodororpadii
3pobwin (porokameporo Samsung PL50 (KHP).

PesynesraTtu

Maxkpockoniuni o3naxu Tpasu. Cte0lro ToOHKE, cIadKo pe-
opucre, mo 30 cM 3aBmOBXKKH, 110 0,3 cM y miamertpi. JIlmcTku
TIPOCTI, MIXBOBI, HIKHI — JIOBTOYEPEIIIKOB1, OKPYTIIO-CepIIe-
1o1i0H1, JIMCTKOBA IIacTHHKA 10 2,0 cM 3aB1oBxKH 1 2,0 cM
3aBIIUPIIKH; CEPeIHI — KOPOTKOUEPEIIKOBI, TpiifuacTo-
pO3ciueHi Ha JaHIEeTHI KIMHOMOAI0HI CErMEHTH, JINCTKOBA
miaacTuHKa 10 3,0 cM 3aBIOBXKH 1 2,5 CM 3aBIIMPIIKH;
BEPXHI — KOPOTKOYEPEIIKOBI 200 CHIsTUi, IEPHCTO PO3CIUCHI
Ha By3bKi JIAHIIETHI CErMEHTH, JIMCTKOBA IU1acTHHKA 710 2,0 cM
3aBIOBXKKH 1 1,5 cM 3aBumpuiku (puc. 1.1).

KBiTkM apiOHI, aKTHHOMOP(QHI Y CKIIaJJHUX 30HTHKAX i3
10-12 npomeHiB 6e3 0OropTkH Ta 00ropTouok (puc. 1.2).
[emocTok 1’ s1Th, OLTi, Yalieyka peayKoBaHa JI0 I’ STH 3yO0-
YHKIB, TAYMHOK I1’SITh, TIOJIOXKCHHS 3aB’s131 HIDKHE, MAaTOYKa
LIEHOKapIIHa, PUJIbIIE JBOJIONATeBE. 3aB’sI3b SHIENONI0HOT

40 AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeAVNYHOI Haykm Ta npakTvku. — 2021. — T. 14, Ne1(35)

ISSN 2306-8094



Identification of anise (Anisum vulgare Gaertn.) herbs by morphological and anatomical characteristics

Puc. 2. MikpockoniyHi 03HaKu NIMCTKa aHicy 3BUYaiHOro.

Pue. 1. Makpockoniy-
Hi 03HaKM Tpasu aHicy
3BUYAHOTO:

1: pizaHa cvMpoBWHa;

2: (pparMeHT CyuBITTS 3
KBITKAMU;

3: bparmeHT cyuBiTTS
3 pPO3POCHOK0 3aB'A3310.

BepxHs enigepma: 1: Bepxika nnacTuHKW; 2: AiauMTHWA TN MPOAMXOBOrO anapary; 3: enigepma 3i CKNag4acTor KyTUKYIOH; 4: 2-KMiTUHHUIA

KpUroUmMin GopoaaB4acTuii BOSOCOK.

HwxHa enigepma: 5: MiX unkamu; 6: Hag XWUIKOK; 7: KpUKOYi BOMOCKM MO XKUMKax; 8: 0gHOKMITUHHMIA Kpuiouuin GopogaB4acTuil BOIOCOK.

(dbopmH, 3 OJHAKOBO PO3BHHEHUMH peOpamu, M0 cIadKo
BUCTYNAIOTh. Hemo3pisi IiIo1 3eIeHOT0 KOIbOopY, SIATETo-
ni6Hi 10 0,2-0,4 cM y niaMeTpi, Ha BepXiBLli — I’ sITH3y0Uara
Yameyka Ta HaIIpHIMOYKOBHH TUCK (puc. 1.3). 3amax cu-
POBHHU BUPaKEHHUH, IPSIHUH, «aHICOBHID.

Mikpockoniuni o3naxu aucrka (puc. 2.1-2.8). JInctkoa
IUIACTHHKA T10 Kparo, MO XKWIKaX I'yCTO BKPUTA KPUIOYMMHU
OJHO- Ta JBOKJIITHHHUMH TPUXOMaMH. TPUXOMH BKpPHUTI
6oponaB4acToro KyTHKyJo. KiliTHHE BepXHBO] ermigepmMu
MIXK JKUJIKAMH MApEHXIMHI, TOHKOCTiHHI, 3BUBHCTOCTIHHI,
BKPHTI CKJIATYACTOI0 KyTUKYIOKO (puc. 2.1).

3pizka Ha MOBEPXHI BUABISAIOTH IMOOJNHOKI KPHUIOUi
Tpuxomu (puc. 2.4). Hwkust enigepma (puc. 2.5-2.8) mix
JKMJIKAMU YTBOPEHA MapeHXIMHUMHM, 4acTO BHTATHYTHMH
3BUBUCTOCTIHHUMHY KITiTHHAMHA. KITITHHY eTTiIepMu HaJ| K-
KaMH IIPO3EHXIMHI, 31 c71a0K0 MOTOBIIEHUMH 00OJOHKAMU.
IIpomuxu BepXHBOI Ta HIXKHBOT €I ICPMH YHCIICHHI, BEJIHKI,
oBaJIbHi. THUIT IPOANXOBOTO anapary — aiauuTaui (puc. 2.2).

Crebi0 Ha MONEepeyHOMY PO3pi3i — OKpyIIo-pedpucre,
BunoBHeHe (puc. 3.1). KiitiHY enifiepMu napeHxiMHi, 3 1o-
MIpPHO IIOTOBIIICHUMH 000JIOHKAMH, BKPHTI [IIAPOM Ky THUKYJIH.
Tprxomu Ta IPOIUXH YNCICHHI. Y peOpax HasBHI AUITHKH
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IyXKoi KoneHxim (puc. 3.2 6). IlepBrHHA KOpa By3bKa, MK JTi-
JITHKAMH KOJICHXIMH — TOHKHUH Iap XJIOpeHxiMu (puc. 3.2 8).
Koposa napenxima IHPOKO MPOCBITA, TPATLLIIOTHCS PiOHI
CXW30TeHHI KaHanbli (puc. 3.2 3). BHyTpinmHii map mep-
BHHHOI KOPH MPEACTaBICHUNA eHaoaepMoro (puc. 3.2 2).
LeHTpanbHuil OCHOBUIT LWITIHAP MepeBaXkae, CKIaJaeThCs
3 BIAKPUTHX KOJATepalIbHUX MyUKiB (puc. 3.2 0), pi3HUX 3a

Puc. 3. MikpockoniyHi 03Haku ctebna aHicy 3B14ainHoro:

3.1: chparmeHT cTebna: a — enigepma, 6 — KyToBa KoneHxiMa, B — XnopeHxima,
I —€eHAoAepMa, 4 — BiAKPUTUIA KomaTepanbHUiA NyqoK, € —drioema, X — Keunema,
3 — CXU30TEHHE BMICTULLE;

3.2: nonepeyHui pospia Ha m/3.

Puc. 4. MikpockoniyHi 03HaKW NemtoCcTOK KBITKW aHicy 3BMYaIHOrO:

1: 3aranbHui BUA NENOCTKM 3 LIEHTPAIbHO XKUMKOL, 2: eniaepma 3i CKnag4acToto
KYTVKYoto, 3: KpUKuMiA BOMOCOK i3 BopoaaByacTol KyTuKynoto, 4: cripanbHi
CYANHY KUTTKM.

Puc. 5. MikpockoniyHi 03HaKuW 3aB’ai3i KBITKW aHiCy 3BUYalHOrO:
1: oparmeHT nonepeyHoro po3pisy 3aB’a3i; 2: enigepMa 3 KpUIYMMU BOTIOCKaMm
3 GopogaByaToto KyTUKynoto; 3: ecbipooniiHi kaHanbLlli; 4: eHgocnepm.

TN s e 1t (W
i 2 ;‘2\&.‘{%&&5%
oY = 6 'r_ 3 gq‘

Ppo3MipoM (TiepexiHui THIT OyI0BH ), MIXK ITyYKaMH PO3TAIIO-
BYIOTBCS KJIITHHH, TIPOCOYCHI JIITHIHOM (CKJIepeHxiMa). Dro-
ema JpiOHOKIIITHHHA, CyANHN KCHIIEMH ITUPOKO MPOCBITI, y
JPiOHMX-TOJATKOBHX ITyYKaX PO3MIIIEH] JaHIFOKKaMH, a Y
BCJIMKMX-OCHOBHUX — IMiAKOBOMOAiIOHO. CepiieBuHa BUpa-
JKeHa, 3aiiMae 3Ha4He Miclie, TIpe/icTaBIeHa TapeHXIMHIMHI
TOHKOCTIHHUMU KJTITHHAMH.
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Emiziepma memocToK KBITKH CKIIAIAETHCS 3 TAPCHXIMHHUX,
TOHKOCTIHHHX, 3BHBHCTOCTIHHUX KIIITHH 31 cIa0Ko BHpa-
YKEHUMH COCOYKOIOAIOHMMH BUPOCTAMH 1 CKJIa4acTOlO
KyTHKYJIOI0; MO KPAr0 PO3TAILIOBYIOTHCS KOPOTKI OHOKITi-
THHHI KOHIYHI BOJIOCKM Ta BUIOBXKEHI 1—2-KIITHHHI BO-
JIOCKH, BKPHUTI OOpOIaBYaCTO0 KyTHKYJIOIO (puc. 4.1-4.3).
Bomnock# 1o kparo IeroCcToK CIpsIMOBaHi BHU3, 37€01TBIIIOTO
pO3TaIIoBaHi y BEpXHil 1 cepeHild YyacTrHi nearocTok. [1o
LEHTPY METFOCTKH — 100pe BUpakeHA [ICHTPaJIbHA JKIIIKA 3
KOPOTKUMU BiTaTy)KEHHSIMH O1YHHX )KUJIOK, 1110 BKJIFOYAIOTh
TOHKI CITipabHI CynuHH KCwieMu (puc. 4.4).

3aB’s13b KBITKH BKPUTA €ITiIEPMOIO 3 YHCIICHHUMH OIHO-,
JBOKJIITHHHUMH TOBCTOCTIHHUMH, KPHIOUUMH TPHXOMaMH
3 NMPUTYIUICHOIO BEPXiBKOI, BKPUTHMHU OOPOJIaBUACTOIO
KyTUKyH010 (puc. 5.1-5.3). Ilix emigepMoro 3aKiIagaeThest
1ap MUTBHAX KIIITHH, K1 GOPMYIOTh HACIHHEBY IIKIPKY, €H-
JOKaprii i me3okapriit. Engoctiepm (puc. 5.4) ckiamaeTses 3
0araToKyTHUX, TAPEHXIMHIX, IPSMOCTIHHHIX, TOHKOCTIHHIX
KJIITHH, 3allOBHEHUX AJEHPOHOBUMH 3epHaMH (peaxiiis 3
pozurHOM JItorosst — cruHe 3a0apBICHHS), KPAIUISIMHU KUPHOT
omii (peaxiiist 3 peaktrBoM Cynat Il — pokeBo-niomMapaHdyeBe
3a0apBIICHHN).

BucHoBKu

1. Ymepire DOCHiIMIM MaKpo- Ta MIKPOCKOIIIYHI O3HAKH
TPaBH aHICy 3BHYAIHOTIO, IO MiATBEP/KYIOTh TOTOXKHICTb
CHPOBHHH.

2. SIk MaKpOCKOTIYHI O3HAKH BU3HAYMIIN: CTEOJI0 CITaOKO
peOpucTe, IMCTKN TPOCTI, MiXBOBI, HI)KHI — JJOBroyepe-
IIKOBi, OKPYIJIO-CEepIenoAiOHi, cepenHi — KOpOTKouepe-
IIKOBi, TpifiYacTOpO3CiueHI HA JIAHIETHI KIMHOMOMIOHI
CETMEHTH, BEPXHI — KOPOTKOYEPEIIKOBI a00 CHIIUi, IepH-
CTOpPO3CiueHI Ha By3bKi JIAHIICTHI CETMEHTH; KBITKH JPiOHI,
akTHHOMOP(HI, 3 IT’IThMa OITMMHU TIETFOCTKAMHU Ta Pedy-
KOBaHOIO JI0 IT’SITH 3yOUYHMKIB YaIICYKOI, THYMHOK I SITh,
TIOJIO’KEHHSI 3aB’ 5131 HIDKHE, MAaTOYKa [IEHOKApITHA, PHIIbLIE
JIBOJIOTIATEBE, 3aB’S13b SAUIETIONI0HOT (hOpMU 3 HAATTPHITMOY-
KOBHM JIMCKOM, 3 OJTHAKOBO PO3BHHEHUMH peOpamH, II0
cITabKo BUCTYMAIOTh; CKIaaHi 30HTHKH 3 10—12 mpomeHiB
6e3 00ropTku Ta 0OropTOYOK. 3arax TpaBu — BUPAKEHU,
TIPSTHAHN, «aHICOBHI».

3. MikpocKoITiuHi 03HaKH: CTe0Ia, INCTKH, MEJIFOCTKH Ta
3aB’513b KBITKU BKPHUTI KPHIOYMMH OJTHO- Ta ABOKITITHHHHUMH
TPUXOMaMH 3 00POIABYACTOO KYTHKYJIO0; KIIITUHH BEPXHBOT
Ta HIDKHBOI €ITiIepMU apeHXiMHI, TOHKOCTIHHI, 3BUBHUCTO-
CTiHHI, BKPUTI CKJIa{9aCTOI0 KYTHKYJIOIO; THIT TIPOJIIIXOBOTO
arapary JaliTHHIT; CTe0I0 Ha HOepeYHOMY PO3pi3i OKpyT-
J0-pedpucTe, BUMIOBHEHE, KIITHHH SITiIepMH cTe01a mapeH-
X1MHI, 3 TIOMiPHO IIOTOBIIICHUMHE 000JIOHKAMH, BKPUTI IIAPOM
KyTHKYIH, B peOpax HasBHI JUISHKH ITyXKOl KOJICHXIMH, B
KOpOBIi MapeHxiMi — ApiOHI CXU30TreHHI KaHAJIbIIi, BUPaKEHA
SHI0/IePMa; LICHTPAIBHUI OCBOBHI LIMJIIHAP HEpeXiqHoro
THITY, TyYKH BIJIKPUTI KOJaTepalIbHi; KIIITHHHU EMiJIepMHU T1e-
JIFOCTOK KBITKH TAPCHXIMH1, TOHKOCTiHH1, 3BHBUCTOCTIHHI 31
CJ1a0K0 BUPKEHUMH COCOYKOTIOAIOHMMH BUPOCTAMH, BKPHTI
CKJIaJT9aCTOI0 KYTHKYJIOIO; KITITHHH €HI0cTiepMa 3aB’s131 0a-

raTOKyTHI, TTAPEHXIMHI, IPSIMOCTIHHI TOHKOCTIHHI, 3aITOBHEHI
aJIepOHOBUMH 3€PHAMHU 1 KPAIIIMH KUPHOT OJIi1.

4. Pe3ynsrarti BHKOPHCTOBYBATUMYThCS JUTIsl PO3POOIICHHSI
BITYN3HSIHOT HOPMATUBHOI JIOKyMEHTAIlii HA CHDOBHHY TPaBH
aHiCy 3BUYaiHOTO.

IlepenekTuBH MOAAIBLLINX JI0CTiKeHb. TpaBa aHICy 3BHU-
YaHOTO — JDKEPEJIO MOTEHIIIHAUX JTIKapChKUX 3aC00iB, M0
XapaKTepU3YIOTHCS TTOCIA0IIOBAIBHOIO JI€F0.
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®iToxiMiyHMK Npohinb i AiypeTMYHA aKTUBHICTb CYXUX €KCTPaKTIB
i3 My4YHULi 3BU4aNHOI NUCTA

H. B. Yaiika"=*18C0 O, M. Kowosun = "AEF M. A. KomicapeHko'=''8C H. B. BopogiHa = "AE,

. B. Kipees"="AE T, 10. CTapyeHko#2BC

"HaujioHanbHuin hapmaLieBTUYHUIA yHIBEPCUTET, M. XapkiB, YkpaiHa, 2IBaHo-PpaHKiBCbKWIA HaLioHaNbHUIA MeauyHWiA yHiBepeuTeT, YkpaiHa

A — KOHUenNUiA Ta AnsaitH gocnimkeHHs; B — 36ip aanux; C — ananis Ta inTepnpeTauis gannx; D — HanucanHs cTaTTi; E — peparysanHs cTarTi;
F — ocTaToyHe 3aTBepaXXeHHs CTaTTi

Y CBITi WOPOKY peecTpyloTb noHag 150 MnH BUNagkis iHMEKLiHWX 3axBOplOBaHb CEYOBUAINbHOI cucteMu. MyyHuLi 3BMYaHOI
(Arctostaphylos uva-ursiL.) nncTS — OAWH i3 HaMBIZOMILLMX BUAIB NikapCbKOT pOCAUHHOIT CUPOBUHY 3 YPOAHTUCENTUYHO Ta AiypeTUYHOT
Zismun. Cnocib ofepaHHs BigBapy 3 MyYHWLi 3BMYANHOI NUCTS 3ararnbHOBIAOMUIA, ane usi nikapcbka hopMa € HecTaH4apTM30BaHO,
noraHo 36epiraeTbCsl, CKNaAHO AOTPUMYBATUCH TOHHOCTI f03YBaHHS Mif Yac BUKopucTaHHs. OTxe, po3pobneHHs BITYM3HSHUX CTaHZap-
TW30BaHWX NikapCbKnx 3acoBiB HAa OCHOBI MyYHWL 3BUYAIHOI MNCTS — akTyarnbHe 3aBAaHHs Cy4acHoi (hapmalii.

MeTta pobotn — BMBYMTK (ITOXIMIYHWIA NPOiNb i (hapMakonoriyHy akTUBHICTb CyxMX eKCTPaKTIB i3 MyYHMLi 3BMYANHOI NMCTH, WO
OTPWMaHIi Pi3HUMK eKkcTpareHTamu, Ans BUSBIEHHS HanbinbL nepcnekTMBHOI CybecTaHLii 3 AiypeTUYHOIO Ta YPOaHTUCENTUYHO AiSMU.

Matepianu Ta metogu. OB’ekTU JOCNIMKEHHS — CyXi EKCTPaKTK, siki OTpUMany 3 MyYHULi 3BUHaNHOT NIMCTS BOLOK OYMLLEHOK Ta po3-
yuHamu etaHony (30 %, 50 %, 70 % i96 %). OcHOBHi GionoriYHO akTUBHI PEYOBWHY EKCTPAKTIB BU3HAYaIM METOAAMM TOHKOLLAPOBOI
xpomarorpadii, BEPX i cnektpodotomeTpii. [liypeTn4Hy akTUBHICTb €KCTPAKTIB OLiHioBanu 3a metogoM €. b. BepxiHa, aHTnbakTepiansHy
aKTUBHICTb — METOAOM Andy3il B arap.

PesynkraTin. B ekcTpaktax My4yHULi 3BUYaNHOI NUCTS BU3HAuMIM apbyTuH, 2 deHonkapboHOBI kncnotu, 6 ¢hnaBoHoIAIB | 8 canoHiHiIB.
Bussunu, o apbyTuH i CanoHiHKM KpaLLe ekcTparyloTbCs BOAO Ta Criabkumm po3imHamm etTaHony, a heHonkapboHOoBI kuCnoTn Ta dna-
BoHoian —50-70 % eTaHonom. Y pesynbtati AOCTIMKEHHS AiyPETUYHOI aKTUBHOCTI €KCTPaKTIB MyYHULi 3BU4aNHOT NIMCTS BCTAHOBUIH,
LU0 HaBINbLLIOKD AiyPETUYHOK aKTUBHICTIO XapaKTepU3YETLCS EKCTPAKT, ofepKaHuii ekcTpakuieto 50 % etaHornom y fo3i 50 mr/kr, 36inb-
Lytoumn giypes Ha 70 %. EKCTpakTVt MyYHWLi 3BUYAHOI MUCTS BUSIBUM aKTUBHICTL Wopo S. aureus, E. coli, P. vulgaris, P. aeruginosa,
B. subtilis i C. albicans. BpaxoBytouu BUXig €KCTPaKTiB, YMICT Pi3HWUX rpyn heHOMbHWUX CNOMYK, EKOHOMIYHWIA YUHHWK | papMakonoriyHy
aKTUBHICTb, BU3Haummu: 50 % cnvpT eTunoBwii — ONTUManbHWIA EKCTPareHT A1 OAepXKaHHs Nikapcbkux 3acobiB Ha OCHOBI hEHOMNBHUX
CMONYK i3 MyYHWLi 3BUY4aNHOI MUCTS.

BucHoBku. Y pe3ynbrati iToXiMiYHMX | hapMaKkonoriyHux AOCHi4KeHb BCTAHOBUIIN, LLO CYXWIA EKCTPAKT i3 MyYHUL 3BUYANHOI UCTS,
otpumanuin 50 % po34mHOM eTaHony, — HanbinbL NepcnekTUBHa Cy6CTaHuis 3 AiypEeTUYHOK Ta YPOAHTUCENTUYHOK AiSMU.

KnioyoBi crioBa: My4yHULS 3BUYaNHA, MUCTS, €KCTPaKT, PEHOMbHI CNOMYKK, CanoHIHW, AiypeTUYHa aKTUBHICTb.
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Phytochemical profile and diuretic activity of the bearberry leaves dry extracts
N. B. Chaika, O. M. Koshovyi, M. A. Komisarenko, N. V. Borodina, I. V. Kireyev, H. Yu. Starchenko

More than 150 million cases of infectious diseases of the urinary system are registered annually in the world. Common bearberry
(Arctostaphylos uva-ursi L.) leaves is one of the most well-known species of raw materials with uroantiseptic and diuretic activity. The
method of a decoction obtaining from bearberry leaves is well known, but this dosage form is non-standardized, poorly stored and difficult
to maintain the accuracy of dosing. In this regard, the development of domestic standardized medicines based on bearberry leaves is
an urgent aim of modern pharmacy.

The aim of the research is to study the phytochemical profile and pharmacological activity of the bearberry leaves dry extracts, obtained
by various extractants, to identify the most promising substance with diuretic and uroantiseptic activity.

Materials and methods. The subjects were the dry extracts obtained from bearberry leaves with purified water and ethanol solutions
(30,50, 70 and 96 %). Determination of the main BAS extracts was performed by TLC, HPLC and spectrophotometry. Determination of
diuretic activity of the extracts was performed by the method of E. B. Berchin, antibacterial activity — by diffusion into agar.
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Results. Arbutin, 2 phenolic acids, 6 flavonoids and 8 saponins were detected in the bearberry extracts. The results showed that arbutin
and saponins are better extracted with water and diluted solutions of ethanol, while phenolic acids and flavonoids — with 50-70 %
ethanol. As a result of studying the diuretic activity of the bearberry extracts, it was found that the highest diuretic activity has the extract
obtained with 50 % ethanol at a dose of 50 mg/kg, increasing diuresis by 70 %. The bearberry leaves extracts showed activity against
S. aureus, E. coli, P. vulgaris, P. aeruginosa, B. subtilis and C. albicans. The content of different groups of phenolic compounds, economic
factor and pharmacological activity showed that 50 % ethanol is the optimal extractant for extraction phenolic compounds from bearberry
leaves and creation of new medicines from the raw materials.

Conclusions. As a result of phytochemical and pharmacological studies, it was found that the dry bearberry leaves extract obtained with
50 % ethanol solution was the most promising substance with diuretic and uroantiseptic action.

Key words: bearberry, plant leaves, plant extract, phenolic compounds, saponins, diuretic effect.
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duToxummyeckuii npodunb 1 amypeTnyeckas akTMBHOCTb CYXMX KCTPAKTOB M3 TONOKHAHKU OOLIKHOBEHHOW NUCTLER
H. B. Yaiika, O. H. Koweson, H. A. KomuccapeHko, H. B. BopoaunHa, U. B. Kupees, I". FO. CtapueHko

B mupe exerogHo pervctpupytoT 6onee 150 MnH crnyyYaeB MHAEKLMOHHBIX 3a60NeBaHNi MOYEBLIAENUTENBHOW CUCTEMBI. TONOKHSHKM
06bIkHOBeHHoOI (Arctostaphylos uva-ursi L.) nucTbs — oavH 13 Hambonee M3BECTHbIX BUZOB NEKapCTBEHHOTO PaCcTUTENBHOTO Chipbs C
YPOAHTUCENTUYECKM 1 ANypeTUHeckuM aencteueM. Cnocob nomyyeHns otBapa 13 TONOKHSHKM OObIKHOBEHHOW NNCTHEB 0OLLEN3BECTHBI,
Of1HaKO 3Ta NeKapCTBEHHast hopMa SIBMSIETCS HECTaHAAPTU3MPOBAHHOW, NMOX0 XPaHUTCS, TPYAHO cobrnoaaTh TOYHOCTb 103MPOBaHNS
npu NnpuMeHeHum. MoaTomy pa3paboTka 0TeYECTBEHHBIX CTAaHAAPTU3MPOBAHHBIX NEKapCTBEHHbBIX CPEACTB Ha OCHOBE TOMOKHSHKM OObIK-
HOBEHHOWN NUCTbEB — aKTyanbHas 3ajava COBPEMEHHOW hapMaLmm.

Llenb paboTbl —U3y4nTb PUTOXMMUYECKUIA NPOUIL 1 hapMaKOSIOTMYECKyH akTUBHOCTb CyXMX KCTPAKTOB W3 TONTOKHSIHKA OBbIKHOBEH-
HOW NUCTBEB, MOMYYEHHbIX Pa3NNYHLIMK IKCTPAreHTamMu, Ans onpeaerneHns Haubornee nepernekTMBHON CyGCTaHLMM C ANYPETUYECKIM
1 YPORHTUCENTUYECKUM AENCTBUAMM.

Matepuansl 1 metogbl. O6beKTbl UCCNIEN0BAHNS — CyXMe 3KCTPaKTbl, NOMYYEHHbIE N3 TOMOKHSIHKM OObIKHOBEHHOW NUCTLEB BOZOM
ouuLLEeHHO 1 pacTBopamu ataHona (30 %, 50 %, 70 % 1 96 %). OcHoBHbIE GMONOrMYECKM aKTUBHbIE BELLECTBA AKCTPAKTOB Onpese-
NIANM MeToZamu TOHKOCTOMHOM xpomatorpadum, BOXKX un cnektpodotomeTpuu. [JuypeTnyieckyto akTUBHOCTb SKCTPAKTOB OLEHMBAIMN
no metogy E. b. bepxvHa, aHTMbakTepManbHyto akTUBHOCTL — METOAOM Anddy3nv B arap.

Pesynkrathl. B akcTpakTax TONOKHAHKM 06bIKHOBEHHOW NMUCTHEB OnpeaeneHbl apbyTuH, 2 deHonkapboHoBbIe KUCMOThI, 6 (hnaBoHOMAOB
1 8 canoHWHOB. YCTaHOBMEHO, Y4TO apbyTUH 1 CanoHWMHbLI NyYLLe 3KCTParvpyrTCs BOLOW M crnabbiMu pacTBopamu ataHona, a eHon-
kapboHoBble kucnotsl 1 dnaeoHouasl — 50-70 % ataHonom. B pesynerate nccnefoBaHUsS AUYPETUYECKOW aKTUBHOCTW 3KCTPaKTOB
TOMOKHAHKN OBBIKHOBEHHOW NIUCTLEB OTMEYEHO, YTO HanborbLLe AMYPETUYECKOI aKTUBHOCTLIO 0BafaeT aKCTpakKT, nonyyeHHbIn 50 %
aTaHonoM B go3e 50 wmr/kr, yBenuumsas guype3 Ha 70 %. OKCTPaKTbl TONOKHSAHKM OObIKHOBEHHOW NUCTHEB NPOSBUMN aKTUBHOCTb MO
oTHowWeHu K S. aureus, E. coli, P. vulgaris, P. aeruginosa, B. subtilis n C. albicans. YuuTbiBasi BbIXOA, 9KCTPaKTOB, COAepXaHue pas-
NIMYHBIX TPYNM OEHOMbHbLIX COEANHEHMUI, SKOHOMMYECKUI haKkTop 1 hapMakoornieckyto akTUBHOCTb, YCTAaHOBNEHO, YTo 50 % cnnpt
3TUNOBbLIN — ONTUManbHbIA 3KCTPAreHT ANs NONyYEHNs NeKapCTBEHHbIX CPEACTB HA OCHOBE (DEHOMbHBIX COEANHEHUI U3 TOMOKHSHKM
06bIKHOBEHHO NMNCTHEB.

BeiBoakl. B pesynsrate uToxuMmnyeckux n hapmMakonornieckux UCCrefoBaHnii YCTaHOBNEHO, YTO CyXOW 3KCTPAKT M3 TOMOKHAHKM
06bIKHOBEHHOWN NNCTLEB, NOMNYYeHHbI AKCTparnpoBaHnem 50 % ataHonoM, —Hambonee nepcnekTnBHas cybcTaHLmMs C AYpPeTUMECKUM
1 YPOAHTUCENTUYECKNM OENCTBUSMM.

KntoyeBble crioBa: TONOKHSIHKA OObIKHOBEHHAS!, NNCTbS, 3KCTPaKT, (DEHOMbHbIE COEANHEHWS, CanOHWHbI, AOnypeTndeckoe akTMBHOCTb.
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'V CBITI IIOPOKY peecTpyroTh oHa 1 50 MiTH BUMaIKiB iHpEK-
LIHIX 3aXBOPIOBAaHb CEIOBHUALILHOI cucTeMu. YacToTa 11iel
aToJIorii cTaHOBUTH 10 40 % y BUIIaKax TOCHITATBHAX 1H-
(exuiit. s mpodinakTuKy Ta JTiKyBaHHS IUX 3aXBOPIOBAHb
y KOMIUTEKCHIH Tepartii MMPOKO 3aCTOCOBYIOTH JIIKapCHKY
pocimany cuposuny (JIPC) [1,2].

Myunui 3Budaitaoi (Arctostaphylos uva-ursi L.) mactsa —
o/uH 13 HaiBigoMimmx BuiB JIPC 3 ypoaHTHCENTHYHOIO Ta
niypeTrdHoi fistMu [3-5].

['onoBHUMH Ai104MMHU O10JIOTTYHO aKTUBHUMH PEUOBHHAMHM
(BAP) miei JIPC i mpenapariB Ha 1i OCHOBI € TipocTi heHoH,
(heHOIKapOOHOBI Ta I IPOKCHKOPUYHI KMCIIOTH, (pIaBOHOIH,
IyOWITbHI pEYOBHHH, IPUIO1/TH, CAITOHIHY Ta cTepoinn [ 5—8].
Ha ykpaincbkoMy (hapMalieBTHYHOMY PHHKY 3apEECTPOBAHO
Maibke 10 ikapchbkux 3aco0iB, o MicTATh BAP My4HwmIl

3puyaiinoi: Hedpododit, @ironedpoin, derokcudit, ITpocra-
TUIeKC, HacTolKa ckiagHa [lankosa, 30ip cedorinnmii Ne |
tomo [3,4].

Crioci0 ozep)kaHHS BiIBapy 3 My4YHHIIl 3BUYAHOT JINCTS
3arajgpHOBiToMUi [3,9], ane 111 Tikapckka hopma € HecTaH-
JIapTU30BAHOI0, TIOraHO 30€piraeThesi, CKIAJHO AOTPUMY-
BaTHCh TOYHOCTI JI03YBaHHS il 9ac BUKopucTanHA. OTKe,
PO3pOOJIEHHS BITYM3HSIHUX CTAHIAPTH30BAaHHUX JIIKAPCHKUX
3ac00iB Ha OCHOBI MyYHHIIi 3BUYAITHOT JICTSI — aKTyaJbHE
3aBJaHHs CYy9acHOI (apmartii.

Ockinpku B YKpaiHi HeMae BITYM3HSIHOTO CTaHIapTH30-
BaHOTO TaJICHOBOrO a00 HOBOTAJICHOBOIO MOHOIIpENapary
3 MyYHHMLI 3BUYAWHOI JIUCTS, AOLLUIBHO BU3HAYUTH OMTH-
MaJIbHUI eKCTPareHT JUIsl OTPUMaHHsI HOBHX CyOCTaHIIii i3
11i€1 CHPOBHHH.
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MeTta po6otu

BuunTn diToxiMigHA TPOodins 1 hapMaKoIOTIdHy aKTHB-
HICTb CyXHMX €KCTPAKTIB 13 MyYHHII 3BUYAIHOI JIUCTS, OTPHU-
MaHHX PI3HUMHU €KCTPareHTaMH, JUIsl BUSBICHHS HAWOLIbIII
TIEPCTIEKTUBHOI CYOCTAHIII] 3 J1ypPEeTHIHOO Ta YPOAHTHCETI-
TUYHOIO JIISIMU.

Marepianu i MeTogu pocnimkeHHA

OO0’€eKTH JNOCIIKEHHSI — CyXi €KCTPAKTH, 10 OTPUMAITH 3
My4HHII 3BUuaiiHO1 uctst (BupooHuk [IpAT «JlikrpaBm»)
BOJIOI0 OYHMIIIEHOIO Ta po3zunHaMu etaHory (30 %, 50 %,
70 %, 96 %).

J1ist oTpuMaHHs eKeTpakTiB 50 r My4YHUIT 3BHYANHOT JIUCTS,
HOZPIOHEHOTO JI0 PO3MIPY YaCTOK 2—3 MM, ITOMIILIAJIN B KOJIOY,
3anmBay 250 MJT pO3YMHY €TaHOJy BiATIOBITHOT KOHIICHTpaTTii
(30 %, 50 %, 70 %, 96 %), ekcTparyBanu MpoTAroM A00H
3a KIMHaTHOI Temrieparypy. EXCTpakIlito TIOBTOpIOBAIH 1ie
pa3 i3 HOBOIO Mopiiiero ekcrpareHty (250,0 mir) [10]. Butsiru
00’ €THyBaITH, BiICTOIOBAIIN ITPOTSITOM JI00H, BiI(iTETPOBYBa-
JIM, CTEPHJTI3YBaJIN i YIIapIOBaJIH 3a JIOTIOMOTOF0 POTAIiifHOTO
BaKyyM-BHITApHOTO arapara JI0 CyXuX eKCTPaKTiB. Y Takuit
CIOCIO OTPUMAITH CyXi eKCeTpakTH 2, 3,4 1 5. I3 My4HwuIli 3BU-
YaifHOI JIMCTS 32 BiZIOMOIO TEXHOJIOTI€I0 OTPUMYBAJIH BiIBap
[9], stkmit HaTaITi BUCYIIYBaIM y BaKyyM-pOTallifHOMY arapari
JI0 CYXOTO €KCTPaKTy (EKCTpaxT 1).

IneHTHdIKAIIFO T IPOXIHOHIOXITHHUX 3MIHCHIOBAIIN 3T1HO
3 MoHorpadieto IDY «MydHuUI 3BUYAHOT JTHUCTI» Me-
TOJIOM TOHKOIIapoBoi xpomarorpadii (2.2.27) i3 neBHUMHU
3miHamu. Tak, JU1st BUSIBIICHHS] BAKOPUCTOBYBAJIM po3urH 10
/11 amiHoipa3oony, 20 1/71 Kairo GpepHiliaHiLy Ta aMiaky.
Hus anamizy 0,5 T eKCTpakTy MYYHHII 3BHYAHOI JTHCTS
PO3YMHSIIM B 5 MJT cyMminni MetaHony P i Bogu Py piBHUX
00’emax, po3unH (GLIETpyBaH, KOJI0y Ta (PLIETpP 0OMOIICKY-
BaJTM THMH 3K CAMAMH PO3YUHHUKAMH, TOBOIMIIH JI0 00’ eMy 5
MIL. Po3unH nopiBHSHHS — apOyTuHy P (25 MT), po3drHeHHIH
y meraroni P i nosenernit go 10,0 M. Sk pyxomy ¢asy
BUKOPHCTOBYBAJIM KHUCIIOTY MypalluHy 6e3BoiHy P — Bomy
P —erumanerar P (6 : 6 : 88). Hanocwmm 10 MK eKkcTpakTy
cMmyTami. Bincranp, Ky Mae IpoWTH pyxoma (asa, CTaHo-
BUTH 15 cM Big miHii crapty [9,11].

DeHoIbHI CHOMYKH 11eHTH(IKYBaIM METOJ0M TOHKOIIIA-
poBoi xpomarorpadii [9,12]. 1o 0,5 T ekcTpakTy MydYHHII
3BHYAHHOI JIHCTS oaBau 10 M1 MeTaHoTy P, HarpiBayii Ha
BOZSIHOMY OTpiBHHUKY 3a Temneparypu 60 °C 31 3BOpOTHUM
XOJIOMIIBHUKOM TIpoTsiroM 10 XB, 0X0JI0/DKYBaJIM Ta (istb-
TpyBasi. SIK pO3urH NOPIBHSIHHS BUKOPHCTOBYBAJIN PO3UNH
pyruHy (3,0 Mr) y 10 Mt MeTanomy P. XpomarorpadyBaHHs
BUKOHQJIM B CUCTEMI €THJIAlleTaT — BOjla — KHUCJIOTa Mypa-
mirHa Oe3BOojIHA — KUCIIOTa O1ToBa 0e3BoaHa (72 : 14:7: 7).
Excrpakr HaHOCHM cMyTamu 1o 20 Mkt Pyxoma dasa mpo-
xommna 15 eM Big il ctapty. TLLX miacTHHKY BUCYIITyBaITH
3a temneparypu Big 100 °C no 105 °C ta obnpuckyBaimm
pozurHOM 10 1/71 aminoetuiioBoro edipy nudeHioopHOT
KUCJIOTH B MeTaHoui, notiM 50 r/n makporomny 400 y mera-
HOJIi; CYIIHIA Ha TOBITpi mpoTaroM 30 XB i mepersimaim B
Y®-cBiTi 32 JOBKHHY XBWI 365 HM.

Cxnaj GpeHombHUX CIIOIyK Bu3Havyamu metonom BEPX Ha
xpomarorpadi Shimadzu LC20 Prominence B MOmyibHii
cucTeMi, o0naHaHii YoTrpruKaHaabHUM Hacocom LC20AD,
ABTOMAaTHYHUM IpoooBindipaIKoM SIL20A, TepMocTaToM Ko-
noHok CTO20A, miomHo-MatpraHiM gerekropoM SPDM20A
ta ChemStation LC20 3a Takux ymoB: konmoHka Phenomenex
Luna C18(2), poamipom 250 MM x 4,6 MM, po3Mip 4acToK —35
MKM; TeMIeparypa KoJloHKH —35 °C; ToBKHHa XBUJII IeTEK-
TyBaHHsI — 330 HM (JU151 T1IPOKCHKOPHYHIX KUCIIOT, INTIKO3HIIB
(naBoHoiniB), 370 HM (171 artikoHiB duraBoHOINIB), 280 HM
(st nyOmibHEX pedoBuH), 340 HM (KyMapuHH); IIBUJIKICTH
MOTOKY pyxoMmoi ¢azu — 1 Mi/xB; 00’eM 1podu, sikuii yBo-
i, — 5 MK, pyxoma ¢asa: emoent A — 0,1 % pozunH
TpudTOpOITOBOI KMCHOTH y Bozi; emoeHT b —0,1 % pozunn
TPUPTOPOITOBOI KUCIOTH B aneToHITpwuii. KommoHenTn
1IeHTU(]IKyBAIN 32 YaCOM YTPUMYBaHHS Ta 32 BIATIOBITHICTIO
Y®-cnexrpiB peuoBrHaM-cTangapTam [13,14].

Jlocimi/keHHST CalloHIHOBOTO CKJIaly €KCTPaKTiB BHKO-
Hanmu MetonoM BEPX wHa xpomarorpagi Shimadzu LC20
Prominence y MOIynbHIl cUCTeMi, OONaqHAHIN YOTHUPHU-
kaHaiabHUM HacocoM LC20AD, aBToMaruuHuMm mnpooo-
BinOipuukom SIL20A, tepmocratom konmoHok CTO20A,
niogHo-MarpuaHUM AetektopoM SPDM20A Ta ChemStation
LC20 y rakux ymoBax: xoioHka X-Bridge C18, po3mipom
150 MM x 4,6 MM i3 po3MipoM 3epHa 5 MM ((pipma Waters);
Temreparypa koJoHkd —30 °C; qoBKWHa XBUIII ICTEKTyBaH-
H —205 HM; IIBUAKICTE TOTOKY pyXxomoi ¢azu — 1,0 Mi/xs;
00’eM npodwu, sikui yBommH, — 20 MKIT; pyxoma ¢aza: Meta-
Hon st BEPX —0,2 % po3uun amowiro arierary (pH 6,75) y
criBBinHomeHHi (80 : 20). Pexxum entoroBaHHsT — i30KpaTuy-
Hui. KoMnoHeHTH 11eHTH]iKyBaIi 32 4aCOM YTPUMYBaHHS
Ta 3a BIAMOBIAHICTIO Y®-CIIEKTPIB peUOBHHAM-CTaHIAP-
TaMm. CIIeKTpH TPUTEPIICHOBHUX CAITOHIHIB MAIOTh MAKCUMYM
normrHaHHS 1pH 200-210 HM, TOMY ATEKTYBaHHS L€l TPy
crnoryk BukoHai 3a 205 um [13,15].

KinpkicHe BU3Ha4eHHS (DEHONBHUX CITOIYK BHKOHAJH
cnektpodoromeTpuyHUM MeToA0oM. ONTHYHY T'YCTHHY
BUMIptoBasi Ha criekrpodoromerpi Thermo Evolution 60S
(CHIA) 3a BinnoBigHOI MOBKWHH XBHIL. BMicT cymu rin-
POXIHOHIIOXIIHMX BH3HAYaJIM Yy TIepepaxyHKy Ha apOyTHH
npu 455 HM micis peakuii 3 amiHOMipa3oioHoM [9], cymu
MOXITHUX T1IPOKCUKOPUYHHUX KHCIIOT — Yy MepepaxyHKy Ha
XJIOPOTEHOBY KucioTy Tipu 327 uMm [15], ymicT cymu ¢ma-
BOHOIIB y TIepepaxyHKy Ha PYTHH — IPH JOBXKWHI XBHJIL
417 mMm [16], ymicT cymu (heHONBHHX CIIONYK — y Tepepa-
XYHKY Ha rajioBy kucioty npu 270 um [17]. Inst orpuMaHHs
CTaTUCTUYHO BIPOTITHUX PE3YJIBTATIB JOCIIIM BUKOHYBAIIH
HE MCHIIE HiX IT’SITh pa3iB [9].

JliypeTndHy akTHBHICTB OLliHFOBaIH 32 MeTozioM €. b. bep-
xiHa [18-20] na Ge3noponHuX mrypax Macoro 150220 1, sikux
YTPUMYBAJIM y CTaHJAPTHUX YMOBaX Ha 3BUYAHOMY pallioHi
MIPH BUTLHOMY JIOCTYTIi JI0 BOJH Ta 1Xi. TBapyuH MOIUTHIN HA
TPHU TPYIIH 110 5 ITypiB Y KOXKHIiH. J{iypeTHdHy Iit0 eKCTPaKTiB
OIIIHIOBAJIH 32 KUTBKICTIO BUAIJICHOI cedi uepes 4 TONMHH Bif
MOYaTKy eKCepuMeHTy. J[o movaTky eKCriepiMEeHTY TBapUH
YTPUMYBAJIH IPOTATOM 2 rouH 0e3 TKi 3 BUIbHUM JIOCTYTIOM
1o Bozu. ExerpaxTy, siki BUBYAJIM, BBOJHMIINA IEPOPAIIBHO Y
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BUIJISII BOAHUX PO3YMHIB Y 11031 50 Mr/kr 3a 60 XBHIIMH 10
[MOYATKY SKCIIEPUMEHTY. Jl0CITiPKeHHS 3M1HCHIIN 3 BOTHUM
HaBaHTaXeHHAM 3 % Bix Macu Tina TBapuHU. KoHTpOns —
IIypH, SKi OTPAMYBAJIH BiIMOBIIHUHI 00’ €M (i3107T0TIHHOTO
pos3unHy. Jomisia 3a TBApUHAMH BiJIOBIIAB MOJIOKECHHAM
€Bporneiicbkoi KOHBEHIIIT 3 3aXHCTy XpeOEeTHHX TBapHH,
SIKUX BUKOPHUCTOBYIOTh 3 €KCIIEPUMEHTAILHOIO Ta 1HIIUMHU
HaykoBuMH 1isiMu (CtpacOypr, 1986) [21].

AmnTubaxTepiaibHy aKTHBHICTh €KCTPAKTiB MYYHHUIII 3BU-
YaifHoT OoIiHIOBaIM MeTozioM Judy3ii B arap y jadboparopii
6ioximii MIKpOOpTaHi3MiB 1 JKUBIJIBHUX CEepemOBHII [HCTH-
TyTy MikpoOioiorii Ta imyHoxorii imMeHi [. I. Meunukosa
i1 kepiBHUITBOM KaH. Oion. Hayk T. I1. Oconomdenko. 3a
pexomennarisimu BOO3, 11t BU3HaYEeHHS aKTHBHOCTI TIpe-
T1apatiB BUKOPUCTOBYBAIIN pedepeHc-1uramu Staphylococcus
aureus 25923 ATCC, Escherichia coli ATCC 25922, Proteus
vulgaris ATCC 4636, Pseudomonas aeruginosa ATCC
27853, Basillus subtilis ATCC 6633 1 Candida albicans
653/885 ATCC. JInst mocmimkeHHS BUKOpHCTOBYBamn 1 %
po34mHU eKcTpakTiB [14,17].

Pe3ynbraTtu

I3 MyuHHMII 3BUYAHOT JIUCTS PI3HUMH EKCTpareHTaMH Ofiep-
YKaJIM CyX1 €KCTPAKTH. BUXiJ] CyXMX EKCTPaKTIB 3aJISIKHO BiJ|
ekcTpareHTa cranous 16,72 + 0,32 %; 13,12 + 0,63 %;

11,84 + 0,41 %;10,09 + 0,28 %16,72 + 0,76 % Bigmno-
BijiHO. Metoiom BEPX y cyxux ekcrpakrax My4HHIIl 3BU-
YaWHOT JINCTS BU3HAYMIIA BMIiCT OCHOBHUX BAP (eHombHOT
TIPUPOJIM Ta CAroHIHIB (mabi. 1).

B ekcTpaxrax, 110 OepIKai, BU3HAYHIA BMiCT OCHOBHHX
rpyn BAP meronom criekrpodoromerpii (maobn. 2, puc. I).

PesynbraTti HOCTIDKEHHS JIlypeTHYHOI aKTUBHOCTI €KC-
TPaKTiB HaBeEHI B maobauyi 3.

PesynbraTu 1ocimkeHb aHTUMIKPOOHOT aKTHBHOCTI €KC-
TPAKTIB 13 JINCTSl My4HHIII 3BUYaiHOT HaBeeH1 B mabnuyi 4.

OOroBopeHHs

MyuHuI 3BUYaifHOI JUCTS €KCTPaKTH CyXi — amopdHi
TIrPOCKOIIIYHI TOPOIIKH Bifl CBITIIO-KOPUIHEBOTO IO KOPHI-
HEBOTO KOJILOPY 31 CIIA0KMM 3aI1axoM.

Ha TIIX xpomarorpamMax eKCTpaKTiB My4YHHIII 3BUYaliHOT
JIMCTS B CUCTEMI PO3UMHHHUKIB KHCJIOTa MypallliHa 0e3Bo/IHa
P — Boma P — erunanerar P (6 : 6 : 88) npu neperisi B
JICHHOMY CBITJI 1leHTH(]IKyBalli KOPUYHEB] 30HHM HA PiBHI
30HU TaJIOBOT KHUCJIOTH Ta YEPBOHI IUISIMH Ha PiBHI 30HU
apOytuHy. OTXKEe, B eKCTpaKTaxX MyYHHII 3BHYAWHOI JIHCTS
BUSIBUJIM TAJOBY KHUCIIOTY Ta apOyTHH. Y CHCTEMi po3-
YMHHHKIB eTmianerar P — Bojga P — KUCJIOTa MypalIiHa
0e3BomHa P — kuciora orrosa 6e3BoqHa P (72 : 14 : 7 : 7)
y cepenHili YaCcTUHI XpOMaTrorpaMy HasiBHA 30Ha y BUIVISI

Tabnuuga 1. Pesynsratv BEPX aHanisy cyxux eKCTpakTiB My4HULi 3BUYaiHOI NNCTS

BMmicT peyoBuHM B ekcTpakTax, Mr/100 r

O O O P O

PeyoBuHa
ApByTuH |2956,72 + 57,91 |2833,81 + 43,14 |2819,81 + 37,62 |1811,35 + 42,73 |1319,48 + 44,20
®deHonkap60OHOBI KUCNIOTH
lanoBa kucnota 147,31 + 4,25 151,62 + 3,25 160,49 + 3,94 157,31 + 5,23 141,11 + 3,81
Enarosa kucnota 64,33 £ 1,22 62,32 £ 1,92 65,19 + 1,16 61,67 + 1,54 59,39 + 1,68
®dnaBoHoIaK
PytuH 11,82 + 0,03 13,42 + 0,05 14,23 + 0,07 15,34 £0,0,08 12,54 + 0,04
lineposug 446,23 + 13,2 457,08 £+10,9 535,57 + 12,7 545,57 + 13,1 479,57 + 14,2
KepuuTpuH 14,55 + 0,51 24,87 + 0,72 39,87 + 0,73 42,06 + 0,98 38,87 + 1,01
KeepueTtnH 3,58 + 0,01 3,64 + 0,07 4,44 + 0,02 456 + 0,09 3,76 + 0,04
I30KkBEPLMTPUH 0,01 0,01 0,04 0,05 0,03
Karexin 277,57 + 552 281,44 £ 6,33 294,72 + 5,81 305,11 + 5,32 272,34 £ 6,22
CanoHiHu

YpconoBa kucnota

1067,47 + 83,22

1043,54 + 69,33

1058,06 + 73,8

1007,11 = 70,22

973,18 + 62,41

Eyckanoga kucnota 38,53 + 0,72 32,17 + 0,57 37,74 + 0,63 37,24 + 0,54 38,11 + 0,33

TopmeHTUHOBa KucroTa 17,49 + 0,05 17,11 £ 0,03 17,68 + 0,04 16,26 + 0,05 14,52 + 0,07

YBaon 347,63 £ 10,41 351,32 + 8,41 371,54 + 9,62 365,25 + 7,32 361,54 + 9,63
OneaHonoBa kucnota 164,52 + 57 162,34 + 7,53 166,90 + 5,76 154,67 + 6,48 142,78 + 7,34
Eputpogion 160,34 + 8,11 170,23 + 7,59 172,91 + 6,95 176,99 + 7,43 159,01 + 8,06
BeryniH 130,82 + 5,87 134,82 + 4,92 144,76 + 4,51 140,63 + 5,52 131,46 + 4,57
Nyneon 369,52 + 11,57 362,49 + 10,91 392,41 + 1247 352,87 + 9,51 339,34 + 12,09
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JKOBTO-TIOMapaH4eBOi (UIyopeciiii, 110 BiAIOBIIAE PYTHHY.

Ha xpomarorpami BUIpoOOBYBaHOTO PO3YMHY HasIBHI i1 iHILI A
30HH, SIKi JaBaJIM BiANOBIIHY (IIyOPECUCHIIIFO. 0,50
B excTpakTax My4HHII 3BUYaiHOT JINCTS BU3HAYMIIM apOy- 045
THH, 2 PeHOIKAPOOHOBI KHCIIOTH, 6 (hJIAaBOHOI/IB 1 8 canoHi- 0,40
HiB. BusiBrIy, 1110 apOyTHH 1 CallOHIHU Kpalle eKCTParyoThCst 0,35
BOJIOIO T4 CJIA0KMMH PO3YMHAMH €TaHOITY, a (peHOIKapOOHOBI 030
KWwiotH Ta raBoHoinm — 50-70 % eraHosoM. 025
Pe3ynbrarti 1OCHIIPKEHb KUIBKICHOTO BMICTY OCHOBHHX 020
rpyn BAP mokaszanu, mo 3 JHCTS MyYHHII 3BUYAHHOT 015
Boma Ta 30 % pO3YMH e€TaHOJy 3a0e3MeUyroTh HaWKpaIy 0'10
€KCTPAKIIIIO T JPOXIHOHIIOX1THUX, T1IPOKCUKOPUYHI KUCIIOTH ’
Kpale eKCTparyloThCsi BOJAHO-CIIMPTOBUMU PO3UMHAMH B 0.05
koHueHTparlisix 30-50 %, ¢1aBoHOIIM — B KOHIICHTPAIISIX 0,00 0 20 280 300 320 340 360

50-70 %. BpaxoByrouu BHXiJ €KCTPAKTiB, YMICT Pi3HHUX
rpyn pEHOJIILHUX CHOJIYK Ta EKOHOMIYHUI YNHHHK, yCTaHO-
Bunu: 50 % cnMpT eTUIOBUM — ONTHUMAIbHUM €KCTpareHT
JUTSL OJIEPIKAHHS JIIKAPChKHX 3ac00iB HA OCHOBI (DEHONBHUX
CIIOJIYK 13 MYYHHMII 3BUYAHHOT JIUCTS.

3BMYaNHOI.

Tabnuusa 2. Bmict ocHoBHUX rpyn BAP y cyxux ekcTpakTax i3 My4HULi 3BU4aiHOi NUCTS

I'pyna BAP

380

Bwmict rpynu BAP y ekctpakTax, %
O O O (N C

400

Puc. 1. TunoBuin cnekTp MOMMMHAHHS CYXOro eKCTPakTy My4HWL

TippoXiHOHMOXiAHI 6,98 + 0,05 6,52 + 0,07 516 + 0,04 4,52 + 0,05 2,67 + 0,03
[iAPOKCUKOPUYHI KUCTIOTU 2,88 + 0,02 3,31 + 0,06 3,25 £ 0,07 3,05 + 0,05 2,91 £ 0,02
®dnasoHoign 4,30 + 0,06 4,86 + 0,07 5,05 + 0,03 532 + 0,09 4,65 + 0,05
Cyma dheHomMbHMX Cnomyk 17,68 + 0,09 19,75 + 0,08 19,80 + 0,06 20,01 + 0,08 15,72 + 0,04
Tabnuuga 3. [liypeTuyHa akTUBHICTb CyXUX EKCTPaKTIB MyYHUL 3BU4aNHOI NUCTS

=T
[pyna 1 (koHTponbHa, n = 6) 2,07 £ 0,16* 0

pyna 2 (cyxuii ekctpakt 1,n = 6) 50 3,10 + 0,08* 50

pyna 3 (cyxuii ekcTpakT 2, n = 6) 50 3,25 + 0,10* 57

pyna 4 (cyxwit ekcTpakT 3,n = 6) 50 3,51 + 0,30* 70

pyna 5 (cyxuii ekcTpakT 3,n = 6) 50 3,05 + 0,10* 47

[pyna 5 (cyxui ekctpakT 3, n = 6) 50 2,75 £+ 0,30* 33

[pyna 5 (npenapat nopiBHsiHHS rinoTiasug, n = 6) 25 3,98 + 0,17* 92

*: BiporigHicTb pesynetatiB npu p < 0,05 NOPIBHSHO 3 KOHTpONEM.

Tabnuus 4. Pe3ynstati BUBYEHHS! aHTUMIKPOBHOT aKTUBHOCTI CyXWX EKCTPAKTIB i3 MyYHUL 3BUYaNHOI NCTS

30Ha 3aTpUMKM pocTy, MM

MikpoopraHiam

Staphylococcus aureus ATCC 25923 213 ¢ 20,7 £ 0 22,3 + 21,3 + 18,7 £ 20,0 +
Escherichia coli ATCC 25922 20,0 £ 1,6 19,0 £ 1,3 20,7 + 0,6 206 £ 1,3 200 £ 1,5 14,0 £ 0,2
Proteus vulgaris ATCC 4636 22,0 £ 0,7 21,3+ 1,0 20,0 £ 1,5 210 £ 0,5 Pict Pict
Pseudomonas aeruginosa ATCC 27853 226 £ 1,0 216 + 1,0 23,7 £ 0,6 22,0 + 0,6 22,0 £ 0,7 Pict
Basillus subtilis ATCC 6633 20,3 + 1,3 19,3 + 1,0 20,3 £ 1,5 20,0 + 1,3 Pict Pict
Candida albicans ATCC 885/653 235+ 1,5 230+ 1,0 233+ 15 20,0 £ 0,3 193 £ 15 Pict
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JInst miATBEpIDKEHHS LIbOTO OLUHWIN JIlypeTUYHy W aHTH-
MIKpOOHY aKTHBHOCTI CyXHX €KCTPaKTiB My4HHII 3BUYaiHOT
JIACTS. Y pe3yiibrari JOCIIHKSHHI JiypeTHYHOI aKTHBHOCTI
EKCTPAKTIB MyYHHII 3BUYAHHOT JIUCTS BCTAHOBIUIH, 1110 HAHOLTH-
11y JIlypeTUYHY aKTUBHICTh Ma€ eKCTPAKT, 1110 oziepkannii 50 %
€TaHoJIOM, Y 11031 50 MI/kr; 30UbITyr0un fiype3 Ha 70 %; 11e Ha
22 % MeHIIIe, HDK aKTUBHICTB JIIKAPCHKOTO 3ac00y TinoTiazuy
y 1031 25 mr/kr. JliypeTiiHa akTUBHICTb €KCTPAKTY, 1110 OTPH-
Manmii 96 % crimprom, y 1031 50 mMr/kr cranosiia 33 % —Ha
59 % MeHIlIe, HXK aKTUBHICTb ITpeTIapary TOPiBHSIHHS.

3a jaHMMH, 10 HaBeleHI B mabnuyi 4, CyXl eKCTpaKTH
MYYHUI 3BUYAWHOT JUCTS BUSBUIM aKTUBHICThH LI0J0
S. aureus, E. coli, P. vulgaris, P. aeruginosa, B. subtilis i
C. albicans Ha piBHI 3 €KCTPAKTOM i3 BIJIBAPY JIUCTS MY4HHIIL.
ExcTpakry, 10 oTpuMany, MarOTh [UPLUINNA CIEKTP aHTU-
MIKpOOHOT aKTHUBHOCTI MOPIBHSIHO 3 pedepeHc-IpernapaTom
XnopodimintoM. Cyxuil €eKCTPaKT My4YHUIII 3BUYAHHOT, 110
orpumaii 50 % eTaHoioM, 10Ka3aB HAMBHUILY aKTHBHICTh
utono P. aeruginosa ta C. albicans.

ExctpaxT, sikuit ofep kalii BOIOI0 3a TEXHOIIOTIEI0 BiJBapy,
MaB JiypeTnuHuit edekt Ha piBHI 50 %. OTxe, HaHOLTBII
HEPCHEKTHBHOIO CYOCTAHIIIEIO 3 IIyPETHYHOIO T YPOAHTH-
CENITUYHOIO aKTHBHOCTSIMH € CYXHUi €KCTPAKT, 1110 OTPUMAIIH
50 % eraHonom.

BucHoBKu

1. Y pesynbrari QiToXiMIYHHX 1 (apMaKOJIOTIUYHHUX HO-
CJIIJUKEHb BCTAHOBMIIM, 1[0 CYXHH EKCTPAKT 3 MYYHHII
3BUUANHOI TUCTS, oTpuMaHuil 50 % pPO3UMHOM €TaHOMy, —
HaKOLIbII MepCcreKTHBHA CyOCTaHIs 3 AlypeTHYHOIO Ta
YPOAHTHCENITHYHOIO JTiSIMU.

2. EKCTpaKkT, sSIKMid OTpHMalIi, — MepCreKTHBHA CyOCTaH-
1isi, o Oy/ie BUKOPUCTAHA JUIS PO3POOIICHHSI JIIKAPCHKIX
(hopM HOBHX JIIKAPCHKUX 3aCO0IB 3 YPOAHTUCECIITHYHOIO Ta
JYPETUYHOIO TisSIMH.

[lepcnexTnBY MOAAIBLIINX 0CTiKenb. BpaxoBytoun pe-
3yJIBTaTH, JOLIJIBHO CTAaHJAPTU3YBAaTH OTPUMAHHUN CyXWi
EKCTPAKT i3 My4HHII 3BUYaiHOT jucTs. Ckial (heHOIBHUX
CIIOJTYK SKCTPAKTY BKa3ye, 110 BiH MOTEHIIIHHO MOXKEe MAaTH Ti-
HODTIKeMIYHY # ToJTiniAeMivHy Jiii, TOMY JIOLIbHO BUBUUTH
i BUIM aKTHBHOCTI. Ha OCHOBI I[bOrO SKCTPAKTy Haaasi
MO)KHa Ofiep>KaTé MOIM(IKOBaHI HOBOTaJICHOBI €KCTPAKTH
Ta JIKapChKi (hOPMH.
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OpwriHanbHi gocnimxeHHs @ Original research

HaykoBe oGI'pyHTYyBaHHSA KOHLIEHTpaUii JOMNOMIKHUX Pe4OBUH
ANA BUTOTOBNIEHHS OYHUX Kpanenb AHriosiH

n. 1. KyuepeHko*2EF 1. A. Masyp'2P, P. P. Akonan'A¢P, O. O. MNoptHa'®, T |. TkaueHko'B

3anopisbkuii AepkaBHUIA MeauYHNIA yHIBepeuTeT, YkpaiHa, 2HBO «dapmatpoHy», M. 3anopixeks, YkpaiHa

A — KOHUenNUiA Ta AnsanH gocnimkeHHs; B — 36ip aanux; C — ananis Ta inTepnpeTauis ganux; D — HanucanHs cTatTi; E — peparysanHs cTarTi;
F — octaTouHe 3aTBepMKeHHS CTaTTi

lMpotsrom yciei icTopii ntoacTBa katapakta — ofHa 3 OCHOBHWX NMPWYWH CRINOTU. BUBYMNM PUHOK MiKapCbkux 3acobiB BiTYM3HSHOMO Ta
iHoO3eMHOro BMpoBHMUTBa Ansa Tepanii Luboro 3axsoptoBaHHs. O6’ekT gocnigkeHHs — nigrpyna S10X IHWwi odTanemonoriyHi 3acobu.
CniBpobiTHWKM kKadbeapun hapmaLeBTUYHOI XiMii 3anopi3bKoro AepxaBHOro Mean4Horo yHisepcutety (30MY) cninbHo 3 haxisusamu HBO
«®apmaTtpoH» CUHTE3yBanu HOBY CMOIYKY, sika OTpyUMana Haasy AHrioniH. [lns HoBoro nikapcbkoro 3acoby 3anponoHoBaHa paLioHarnbHa
nikapcbka hopMa — OYHi Kpanmi, OCKiNbKM Lie HannoLumpeHila nikapcbka dhopma ans tepanii uiei naronorii. Paniwe B1u3Hauynnm ontu-
MasibHWiA BMICT [ito40i PeYOBMHM B O4HUX Kpannsx. 3a TEXHOMOMYHUMU NapaMeTpaMu OYHi Kpansi HeoOXigHO i30TOHyBaTK, TOOTO B iXHil
cKnag cnig gogatyt JONOMiXKHI peYOBUHM.

MeTa po6oTu — HaykoBe 06rpyHTYBaHHS! KOHLIEHTPALLii AOMOMIXHUX PEYOBWH A1 BUTOTOBIEHHS OYHMX Kpanernb AHTioniH.

Matepianu Ta metoau. MMig yac pobotu Ha kadpeapi hapmaueBTnyHoi XiMii 3OAMY BUrOTOBWIIM TPY PO3YMHM OYHUX Kpanenb AHFioniH i3
pi3HUM CKNagoMm, po3paxyBanut TEOPETUYHY OCMOSSIPHICTb.

Peaynikratin. TOYHUIN TEOPETUYHUIN PO3PaXYHOK OCMOMNAPHOCTI PO3YMHIB, LLO MICTSTb PEYOBMHM 3 BEMMKOKD MONEKYNISPHOK MAacoto, KOM-
MIMEKCHUX CYMapHWX EKCTPAKTIB i BUCOKOKOHLIEHTPOBAHMNX PO34MHIB HEMOXINBUIA. OCKINbKW SK JOMOMKHY PEYOBUHY BUKOPUCTOBYBANM
METUMLENIONO3y, Taknii Po3paxyHoK AOLMbHO BUKOHATY EKCIepUMEHTAbHIUM LUMSIXOM Yepes BUSHAYEHHs 0CMOnsAnbHOCTI. Ha nigcTasi
BUKOHaHWX AOCHIDKEHb AN KOPUryBaHHA OCMOMNSAPHOCTI o6panu HaTpito xnopug. OnTumanbHa KoHUEHTpauis HaTpito xnopuay — 7,0 r/n,
sika CTBOPIOE OCMONANBHICTb NMpenapary, Wo AopPiBHIOE 234,3 MocMonb/Kr. Po3paxyHKOBE 3HaYeHHS Npw Till Camill KOHLEeHTpaLii HaTpito
xnopuay ctaHoBuTh 239,56 Mocmonb/n. PospaxoBaHe 3 HbOro 3Ha4eHHSI OCMONAPHOCTI OYHKX Kpanenb cTaHoBuTb 302,18 mocmonb/n,
LLO NiATBEPIKYE NPaBUIbHICTb BU3HAYEHOT KOHLEHTPALii HaTpito XNopuay y cknagi O4HKX Kpanens.

BucHoBku. HaykoBO 06r'pyHTYBanm KOHLEHTPALI0 JOMOMIKHIX PEYOBUH A1t BUTOTOBMIEHHS O4HIX Kpanenb AHFIONIH.
KntoyoBi crioBa: o4Hi kKpanni, aHrioniH, OCMONSPHICTb, OCMONSANbBHICTb, HATPIt0 XNopua, MeTUnLENono3a.

AxTyanbHi nuTaHHA hapmMaLeBTUMYHOI | MeaUYHOI HayKu Ta npakTuku. 2021. T. 14, Ne 1(35). C. 52-55

Scientific substantiation of the concentration of excipients for the manufacture of eye drops Angiolin
L. I. Kucherenko, I. A. Mazur, R. R. Akopian, O. O. Portna, H. |. Tkachenko

Throughout human history, cataracts have been one of the leading causes of blindness. For this disease, we studied the market of drugs of
domestic and foreign production. The object of our study was the subgroup S10X Other ophthalmic drugs. Employees of the Department
of Pharmaceutical Chemistry of Zaporizhzhia State Medical University (ZSMU) together with specialists of the NGO “Pharmatron” was
synthesized a new compound, which was named Angiolin. A rational dosage form in the form of eye drops was proposed for the new
drug. Since the drops continue to be the most common and widely used in practice dosage form. We have previously selected the optimal
content of the active substance in eye drops. As is known from the technological parameters, eye drops must be isotonic, ie in their
composition should be added excipients.

The aim of our work is to select the concentration of excipients for the manufacture of eye drops Angiolin.

Materials and methods. During the work at the Department of Pharmaceutical Chemistry of ZSMU, three solutions of eye drops Angiolin
with different composition were prepared, and later the theoretical osmolarity was calculated.

Results. Accurate theoretical calculation of the osmolarity of solutions containing substances with high molecular weight, complex total
extracts, and highly concentrated solutions is impossible. Since the excipient was used methylcellulose, it was better to perform such a
calculation experimentally, through the determination of osmolality. On the basis of the conducted researches, for correction of osmolarity,
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Scientific substantiation of the concentration of excipients for the manufacture of eye drops Angiolin

we were chosen — sodium chloride. Sodium chloride was selected at a concentration of 7.0 g/l, which creates an osmolality of the drug
equal to 234.3 mosmol/kg. The estimated value at the same concentration of sodium chloride was 239.56 mosmol/l. The value of
osmolarity of eye drops was calculated from it makes 302,18 mosmol/l that was confirmed the correctness of the chosen concentration
of sodium chloride as a part of eye drops.

Conclusions. Based on the above, we selected the concentration of excipients for the manufacture of eye drops Angiolin.
Key words: eye drops, angiolin, osmolarity, osmolality, sodium chloride, methylcellulose.
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Hay4yHoe 060CHOBaHMe KOHLEHTPALWUKX BCNOMOraTesibHbIX BELLECTB ANS M3rOTOBNEHMS Ma3HbIX Kanenb AHIMONUH
. N. Kyuepenko, W. A. Ma3syp, P. P. AkonsH, E. A. TMoptHas, I. U. TkauyeHko

Ha NPOTAXEHUN Bcew MCTOpUK YenoBeveCcTBa KaTapakta — ogHa U3 OCHOBHbIX MPUYKMH CNEnoThbl. Mccneuosanm PbIHOK NTEKapCTBEHHbIX
CPEeLCTB OTEYECTBEHHOTO Y 3apy6exHOro Npou3BOACTBA ANs NleYeHuns AaHHoro 3abonesaHus. OBbekT uccnenoBaHus —nogrpynna S10X
[Opyrve odTanbmornoruyeckne cpeactaa. CoTpyaHUKM kadeapbl hapMaLeBTUYeCcKoi XMMUM 3anopoXCKoro rocyAapCTBEHHOMO Meau-
umHckoro yHusepcuteta (3MMY) coBmecTHo co cneuuanvctamu HMO «PapmaTtpoH» CUHTE3MPOBany HOBOE COEAMHEHWE, NoMnyYuBLIEE
Ha3BaHue AHMONWH. s HOBOTO NIEKAPCTBEHHOTO CPEeACTBa NPELNIOKEHA paLMoHaribHasi NekapCTBeHHas hopMa — rmasHble kannu,
TaK Kak 3To camasi pacnpocTpaHeHHas nekapcTBeHHas doopma Ans Tepanuu aTol natonoruu. PaHee onpenenuny ontuMansHoe Coaep-
XaHne ,EleI7ICTByPOLLLeF0 BeLlleCcTBa B MMasHbIX Kanngax. Mo TexHonornyeckum napameTpam rmasHble Kannmn HGOGXO,EU/IMO M30TOHMPOBATD,
TO eCTb B X COCTaB criefyeT 406aBuTb BCoMoraTenbHble BeLLecTsa.

Lenb pa60Tb| — Hay4yHoe obocHoBaHwue KOHLeHTpaunn BCcnomoraTerbHbIX BELWECTB ANA U3roTOBNEHWNA MasHbIX Kanenb AHMMONMH.

Matepuansi u metoabl. B xone pabothl Ha kadeape apmaueBTnieckon xumum 3IMY npuroToBneHbl TpM pacTBopa rnasHbixX kanenb
AHIMONWH € pa3HbIM COCTaBOM, B AaribHElLLeM paccunTany TEOPETUIECKYI0 OCMONSIPHOCTb.

Pesynkrathl. TOYHBIN TEOPETUYECKWIA pacCYET OCMONAPHOCTM PacTBOPOB, COAEPXaLLMX BeLlecTBa ¢ 60MbLION MOMEKYNSPHON Maccoi,
KOMMNEKCHBIX CyMMapHbIX SKCTPAKTOB U BbICOKOKOHLIEHTPUPOBAHHbIX paCTBOPOB HEBO3MOXEH. [10CKOMNbKY Kak BCOMOraTeribHOe BELLECTBO
MCMoNb30Banu METUILENON03Y, TAKON pacyeT NyyLle NPOBECTH 3KCNEPUMEHTASbHLIM NyTeM Yepes OnpeaeneHne 0CMoNsAnbLHOCTU. B
pesynbTaTte NpoBefeHHbIX NCCNEA0BaHN A1 KOPPEKTUPOBKM OCMONAPHOCTYM BbiGpaH HaTpus xnopua. OnTumanbHas KOHLeHTpaums
HaTpus xnopuga — 7,0 r/n, koTopas co3gaet OCMONANbHOCTb Npenaparta, pasHyto 234,3 MOCMOnb/Kr. PacueTHoe 3HaveHue npu Tow xe
KOHLieHTpaLmn HaTpus xnopuga coctaenseT 239,56 Mmocmonb/n. PaccuntaHHoe M3 HEro 3HaveHne OCMOISIPHOCTY TMasHbIX Kanenb —

302,18 mocmonb/n, 4To noareepXxgaetT npaBuIibHOCTb BblﬁpaHHOVI KOHLEHTPpaunn HaTpua Xnopuaa B COCTaBe rmasHbliX Kanernb.

BbiBoapbl. Haquo obocHoBaHa KOHLIEHTpaLms BCIOMOraTenbHbIX BELLECTB A5 U3rOTOBMEHNS rMa3HblX Kanenb AHMMOMMH.

Knto4yeBble crnoBsa: rmasHble Kannu, aHrvonmH, OCMONAPHOCTb, OCMONANIbHOCTb, HATPUA Xnopua, MeTunuennnosa.

AxTyanbHble Bonpockl hapMaLeBTUYECKOW U MeAULMHCKON Hayku u npakTuku. 2021. T. 14, Ne 1(35). C. 52-55

[Ipotsrom yciel icTopii nrofcTBa Karapakra Oyna i 3amm-
IIAETHCS OJTHIEIO 3 OCHOBHUX 1 HAWITOMIUPEHIIINX MPHIUH
ciinoru. J{ns nmikyBaHHsS KaTapakTH BUKOPHUCTOBYIOTH
o(hTaIbMOJIOTIUHI JTIKAPCHhKi 3aCO0M BITYM3HSHOTO Ta iHO-
3eMHOTO BUPOOHHIITBA [2].

Jlocmianan pUHOK JIIKApChbKUX 3aC00iB BITUYH3HSIHOTO
Ta 1HO3EMHOT0 BHPOOHMITBA JUIsl JTIKYBaHHS KaTapakTH.
PesynbraTy cucreMaTu3yBaiId HA OCHOBI YMHHOI KiacHi-
karii ATC (Anatomical Therapeutic Chemical Classificaton
System), e JikapchKi 3aco0u KiacuiKyrOThCs BiIMOBIIHO
JI0 TEPaNeBTHYHOTO 3aCTOCYBAHHS, YITKO MPOCTEKYETHCS
MTOETHAHHS (hapMaKOIIOTIUHIX, (HI3UKO-XIMIYHUX 1 Tepare-
BTHYHUX BIIACTHBOCTEH JIIKAPCHKHUX MPENapaTiB B AHATOMIYHI
IpyNH Ta MiArpyIy.

OO0’€eKT OCIIPKEHHSI — 3aC00H, II0 3aCTOCOBYIOTHCS B
o(ramemororii, sik-ot miarpymna S 10X [ammi odranemorroriy-
Hi 3acobn. Bussum: 60 % ¢hipM-BHPOOHHKIB OCTAYaIOTh
JIKapChKi Mpenapary AJIst JTiIKyBaHHs 3aXBOPIOBAHHS CKIICPH,
POTiBKH, paii1y>KHOi 000JIOHKH, IMJIIAPHOTO TijIa, a aCOPTH-
MEHT JUIsl JIIKyBaHHS 3aXBOPIOBAaHb KPHILITAIUKA (KaTapakTa)
BKpail Mauii.

Cepen yKpaiHChKUX (hapMalleBTHYHUX KOMIaHiH JIiiepom
i3 BUPOOHMITBA JIIKAPCHKUX IPENapaTiB JJIsl JIIKyBaHHS

katapakta € TOB 13 JHIJI3, mpemapat sKoi CTaHOB-
math 12 % Bix ycporo BupoOHHITBa. Kpim TOT0, YnMammit
oOcsir mponykuii Ha QGapManeBTHYHUI PUHOK YKpalHH
HaxomuTh Big TOB «®apmekc rpym», mo 4 % — Bix ¢ap-
MareBTHuHUX KommaHiii @K «3mopos’s», AT «Dapmaxy,
AT «BIOJIIK».

CriBBIJHOILIIEHHST MIXK JIIKAPCHKUMH 3aC00aMH BITUHM3HS-
HUX 1 3aKOPJOHHUX BUPOOHUKIB cTaHOBUTH 40 % 1 60 %
BIITOBIIHO.

OTKe, aCOPTHUMEHT JIIKAPChKUX 3aCO0IB ISt JIIKYBaHHS
KaTapakTH OOMEXEHHH, CKIIaJaeThCsl HacamIepen i3 Ji-
KapChKUX MperapariB 3aKOpAOHHOTO MOXO/KEeHHs. Tomy
MEPCIIEKTUBHUM € CTBOPEHHS HOBHX O(TaIbMOJIOTIYHUX
JIKapChbKHUX 3ac001B JUIs 30UIbINEHHS JIIKYBaJIbHOTO e(eKTy,
a TaKoXK PO3IIMPEHHS aCOPTUMEHTY BITYM3HSIHOTO (hapmarie-
BTUYHOTO PUHKY, HaJlalli — OTPUMAHHS BITHOCHO HEIOPOTOTO
JKapChKOTO 3ac00y TOPIBHSAHO 3 IHITMMH JIIKAPCHKUMU
npenaparamu [9,10].

HesBaxxatoun Ha HayKOBI JIOCSTHEHHSI OCTaHHIX POKIB y
ray3i CTBOpEHHsSI HOBUX O(TaIbMOJIOTIYHUX JIKApCHKUX
3ac00iB, OYHI Kparuli 3aJIUIIAI0THCS HANTTOIIUPEHIIO JTi-
KapchbKOIO (hOPMOIO 3aB/ISIKK TPAIULIHOCTI BUPOOHHIITBA,
3py4HOCTI 3acTocyBanHs [1].

ISSN 2306-8094

AKTyanbHi NMTaHHA hapmaLeBTUYHOI | MeanYHoI Haykmn Ta npaktvku. — 2021. — T. 14, Ne1(35) 53



L. I. Kucherenko, I. A. Mazur, R. R. Akopian, O. O. Portna, H. I. Tkachenko

CniBpobiTHukH Kadenpu dapmarieBTnaHo1 Ximii 3anopi-
3BKOr0 JIEPIKABHOIO MEIUWYHOro yHiBepcutety (3AMY)
critbHO 3 paxiBsMi HBO «®apMatpony CHHTE3YBal HOBY
CTIONyKY, III0 OTpruMasa Ha3By AHrioniH ((S)-2,6-1iamiHOTeK-
caHoBa Kuciora 3-metuil-1,2,4-tpuazonin-S-rioanerar). AH-
Tri0JIiH Mae NpOTH3aIalibHy, PAHO3arOI0BANIbHY, peTlapaTHBHY
niro [6]. [ HOBOTO JiKapChKOTO 3aco0y 3arporoHOBaHA
1 CTBOpEHA palioHaNbHA JTiKapchka (opmMa — OYHI Kparui.
Paninre BU3HAUMIM ONTUMAJIBHUI BMICT JIIF040T PEYOBHHHU
B OUHMX KpaIwisix. SIK BiloMo, 32 TEXHOJIOTTYHUMH Mapame-
TpaMu OYHI Kparuli HeoOXiqHO i30TOHYBaTH, TOOTO B IXHIN
CKJIaJ CITi JOMATH JOTIOMDKHI pedoBHHH [3—5].

MeTa po6otu

HaykoBe 00rpyHTYBaHHs KOHLICHTpAILii JOMOMIKHUX peyo-
BUH JUIsl BUTOTOBJICHHSI OYHHX Kpariesib AHTIOJIH.

Marepianu i MeToau pocnimkeHHs

Y nocimKeHHX BHKOPHUCTOBYBAIN CepTH(IKOBaHY CyOCTaH-
1o aHriofiH (BUpoOHMK: JlepkaBHe MiAIPUEMCTBO «3aBOJ
XIMIYHHMX pPEakTHBIBY» HayKoBO-TEXHOJIOTIYHOTO KOMITIEKCY
«luctuTyT MOoHOKpHCcTaiB» HAH Ykpainu, cepis 2451117),
SIK IOTIOMI>KHI pEOBHHH BUKOPHCTOBYBAJI METHIILICITIONO3Y
(cepist 26101197551, Bupobuuk: Baticenbopn, @PH), Harpiro
XJIOpUJ, BOAY ouuuieny [7,8].

[Tix yac pobotH B 1aboparopii 31 cTaH apTH3allii Ta TeXHO-
Jorii TiKapchKuX 3aco0iB Ha Kadenpi papmareBTHIHOT XiMii
3/IMY BHTOTOBHIJIM TPH PO3YMHH OYHMX Kparenb AHTIONIH
13 pI3HUM CKJIAJIOM:

— Pozunn Ne 1. Cknaj i3 TppOMa KOMIIOHEHTAMU: aHTi0-
mH 1 1, 0,5 r metunnenonosu, NaCl 0,7 1, Bogy o4uIiieHol
1000,00 mum;

— Pozuun Ne 2. Ckiaz 13 1BOMa KOMIIOHEHTAMU: aHTIOMIH
11, 0,5 r MmeTriemono3u, Boau ouninenoi 100,00 mi;

—Pozunn Ne 3. Cxitazg 3 0fHUM KOMIIOHEHTOM: aHT10MiH 1 T,
Boxu ountieHoi 100,00 vt

Hapnani po3paxyBaiay TeOpeTHIHY OCMOJISIpHICTh. Buko-
pucranu Gpopmyiy:

P-n-1000
0= ——,
M

ne P — xoHnenTpaitist peuoBuH B 1 11 po3unny (1/1);

N — KIJIBKICTh JUCOLIIMOBAHUX 10HIB;

M — MoneKynsipHa Maca peHOBHHH.

Pe3ynbraTtu

Y HOpMi OCMOTHYHUI THCK TIJIa3MH KPOBI, CJII3HOT PIZIMHH 1
0,9 % po3unHy HaTpiro xJ10pHy cTaHoBUTH 730 kI 1a, ocMmo-
TsubHICTE — 307 MOCMOIB/JT, OCMOJISIPHICT — IPHUOIN3HO
310 MOCMOIB/KT.

Heo0ximHa 061acTh OCMOJISIPHOCTI OYHHUX KPAITellb T0CS-
raeThCs JONABAHHSAM PO3PAXOBAHHUX KITBKOCTECH 130TOHIU-
HUX KOMIOHEHTIB. Ilix 9ac po3paxyHKy BCTaHOBWIIH, IIO
3HAYCHHS OCMOJLIPHOCTI JUTS aHTi0JIIHA 3 MOJISIPHOO MaCOI0
319,84 cranoBuTh 62,2. 17151 HATPIFO XIIOPHIY 3 MOJIIPHOKO

Tabnuus 1. OcMonsNbHICTb TPEOX PO34MHIB O4HUX Kpanesb AHioMiH

OcMonsanbHicTb,
MOCMOJb/KT

Cknap po3uuHy, %

aHrioniH1r,0,51
metunuentonoau, NaCl
0,7 r, BoOW o4unLLeHoi
1000,00 mn

PoaymH Ne 1 62;61;61 = 61,3

aHrioniH1r1,0,51
MeTunLentonosun, sogu | 61; 62; 62
oymwieHoi 100,00 mn

Po3unH Ne 2 61,7

aHrioniH 11, Bogn

PogunH Ne 3 oumwieHoi 100,00 mn.

297; 295; 296 = 296

Macoro 58,44 nopiaroe 239,56. 3aranbHa OCMOJSIPHICTB IUTS
o4HUX Kparesb AxrioniH — 302,18. OxHak TouHMi TEeope-
THUYHHH PO3paxyHOK OCMOJISIPHOCTI PO3YMHIB, IO MICTSTh
PEYOBHHH 3 BEITMKOIO MOJIEKYJISIPHOIO MACO0, KOMILTEKCHUX
CYyMapHHX EKCTPaKTiB i BUCOKOKOHIICHTPOBAHUX PO3YMHIB
HeMOXXJIMBUH. OCKUIBKH B HAILIOMY BHIAJIKY JOTIOMIYKHOIO
PEUOBHHOIO JJIsI OUHUX Kpamelb € MeTHJILIENI0N03a, TO TAKUH
PO3paxyHOK Kpallle BHKOHATH EKCIIEPUMEHTAILHUAM HIISIXOM
4yepe3 BU3HAYCHHS OCMOJISIIBHOCTI.

HacrynHwuii eTan T0CiipKeHHsT — eKCIIepUMEHTaJIbHA Ya-
CTHHA BU3HAYEHHS OCMOJISIIBHOCTI PO3YMHY OYHHX Kparelb
Amrionis. JlocmipkeHHsS BUKOHAIN 33 JOTIOMOTOIO TIPHJIa-
ny — ocmometpy The Advanced® Osmometer Model 303.
Bceranosuim, 1110 11€# IOKa3HUK CTaHOBUTE 296,0 MOCMOJIB/KT,
TOOTO ONM3BKE 10 3HAYEHHS OCMOIISUIBHOCTI CITII3HOI PiIHHA
(300,0 mocmorb/kT). Po3paxyHKoBe 3HAYEHHS OCMOIISIPHOCTI,
SIK TIPABUJIO, BHILE BiJ 3HAYEHHS, 1[I0 OTPUMAHE EKCIIepH-
MEHTAJIBHO.

OO6roBopeHHs

JUi1s1 BUMIPIOBaHHS OCMOJISUTBHOCTI BUTOTOBHIIH TPU PO3YHHH
OYHUX Kparesb. Bu3HaueHHs 31HCHIOBAIN 31 3HIKEHHSIM
TeMIIepaTypH 3aMep3aHHs po3unHy ((hapMaKkoneHHUI METOox)
(JADY). INprnan xamiOpyBau Ta repeBipsuIi Ha CTaHAaPTHO-
My PO34HHY HaTpiro Xiopuay 290 MocMoIb/KT. Y TIpobipKy
momimanu 0,20-0,25 M1 i BUMIpIOBaIH OCMOJISUTBHICTb.
Pesysbrary BUMIproOBaHHs HaBesieHi B mabauyi 1.

3a pe3ysbratamMu J0CHIPKSHHS, 110 TonaHi B mabnuyi 1,
JUISL KOPUTYBaHHS OCMOJISIPHOCTI 00pajid HaTpito XJIOPHUI.

BusHauwy, 1110 ONTHMaIbHA KOHIICHTPAITSI HATPIIO XJI0-
puay — 7,0 1/11, sika CTBOPIOE OCMOJISUIbHICTD MPerapary, 1o
JopiBHIOE 234,3 MOCMOJIB/KT.

Po3paxyHKoBe 3HaUEHHS IIPH Til caMiii KOHIIEHTpaIlii Ha-
TPifo XJIOpHUIY cTaHOBUTH 239,56 Mocmois/i. Po3paxoBane
3 HBOI'0 3HAYEHHS OCMOJIIPHOCT] OYHUX KPaIelb CTAaHOBHTb
302,18 MOCMOIIB/T1, 1110 T ATBEPIPKYE MPABIIIHHICTH BI3HAYC-
HOT KOHIICHTpALIil HAaTPIkO XJIOPHAY Y CKIIa/Ii OYHUX KPATIellb.

BucHoBKku

HayxoBo oOTpyHTYBay KOHIICHTPAITIFO TOTTOMKHHUX pe-
YOBHH JUIl BATOTOBIICHHS] OYHHUX Kpariejb AHI10JIiH.

IlepcnexTuBn noanbINX A0cTiTKeHb. [ITanyeThest po3po-
OUTH TEXHOJIOTII0 HOBOTO O()TAIbMOJIOTIYHOTO JTIKAPCHKOTO
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3aco0y — O4HI Kparwl Ha OCHOBI moxiguux 1,2,4-Tpiazoiy
((S)-2,6-niamiHoreKCaHOBOI KUCTOTH 3-MeTHI-1,2,4-Tpia3o-
JIn-5-Tioarerary); BU3HAYUTH ONTUMAJIbHI METOM aHAITI3Y
Ta MPOEKT METOAMK KOHTPOIIO SKOCTI JJIsT pO3POOIEHUX

OYHUX Kpariejib.
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TepmorpaBiMmeTpUUHi AoCNiAKeHHA Ha3anbHOro 3acoby
3 aHTaroHictom iHTepneunkiny-1f (IL-1Ra)

*

b. C. bypnaka

3anopisbkuii AepaBHWUA MEANYHUI YHIBEPCUTET, YKpaiHa

AHTaroHicT peuentopiB iHTepnielikiHy-1 (IL-1Ra) — akTvBHUI hapMaLeBTUYHUI IHFPEediEHT, SKUN OTPUMYOTb METOAOM FeHHOI TpaHC-
dopmaii Escherichia coli, 3a6e3neyye HeiiponpoOTEKTOPHUI EEKT, SK-OT ranbMyBaHHs NPOLIECIB OKMCMNOBanNbLHOI MoaudikaLii Binkis,
HOpMarni3auito PyHKLiOHamNbHOI aKTUBHOCTI MITOXOHAPIN, eHepreTYHoro 0bMiHy, HEBPOOFYHOTO CTaTyCy B MOCTILIEMIYHOMY Nepiogi.
BrnpogoBx nonepeHix KOMMMEKCHUX i3nko-xiMiuHKX, MikpobionoriyHux i GiohapmaLeBTUUHUX AOCTImKEHb PO3POOUNM CKnag HOBOI
iHTpaHasanbHoi hopmu, peuenTypa Bkntodae IL-1Ra, HaTpin KML|, D-naHTeHon, 6eH3ankoHito xnopua, TpunoH b, TBiH-80, docdaTHui
6ycbepHuii pozunH — pH 6.0 (DY 2). BpaxoByroun 0cobnMBOCTI TEXHOMOMYHOMO NpoLecy, Nia Yac CTBOPEHHS HOBOI reneBoi NikapcbKoi
chopmmn HeoOXigHO 0BI'pYHTYBaTH TEMNEPATYPHUIA PEXUM BUTOTOBINEHHSI OCHOBU-HOCIS!, BBEAEHHS il04OT PEHOBUHN B OCHOBY, @ TakoX
CMPOrHO3yBaTN MOXMNMBY XiMi4HY B3AEMOZi0 OKPEMMX KOMMOHEHTIB. TOMY akTyarnbHUM € 3aCTOCYBaHHS TEPMOrpaBiMETPUYHOTO aHanidy
B (hapmaLEeBTUYHI TEXHOMOTI.

Meta po6oTu — 30iNCHUTY TepMOrpaBiMETPUYHE JOCTIMKEHHS! HOBOT Ha3anbHOI hOpMU 3 aHTaroHiCToM iHTepneiikiHy-1B (IL-1Ra).

Matepianu Ta meTogu. Sk 06'ekTU TepMOrpaBiMETPUYHUX AOCTILXKEHb BUKOPUCTOBYBaNM HaniBhabpukaT-po3ynH peLenTopHoro aHTa-
roHicTa iHTepeneiikiHy-1 (IL-1Ra). Bukopuctanu gonomikHi peqoBuHW: HaTpil kapbokcumeTtunuentonosy, TeiH-80, D-naHTeHon, TpUMoH
B, GeHsankoHito xnopua. [nsa 3abesneveHHst BignoBigHOro 3HadYeHHs pH 3actocoByBanu chocdatHuii 6ycpepHnii posumH (pH 6.0) 3a
peuenTypoto 3rigHo 3 Y 2 BugaHHs. Kpim okpeMmnx KOMNOHEHTIB rOTOBOrO Ha3anbHOrO refio, roTyBanu HasanbHuii renb 6e3 IL-1RA, a
Takox refnb 3 IL-1Ra. TepmorpadiyHuin aHanis BukoHanu Ha fepusatorpadi Shimadzu DTG-60 (AnoHis) 3 nnatHoBO-NNaTUHOPOAIEBOKD
TEPMOMNapoko Npu HarpiBaHHi 3paskis B antomiHieBux Tumsix (Big 15 °C po 250 °C). Ak etanoHHy cybeTaHuiio Bukopuctoysanm a-Al,O,.
LWemnakictb HarpiBaHHs — 10 °C 3a xBunuHy. Maca 3paskiB — Big 19,22 mr go 52,91 mr. Pesynsratn gepmsatorpad rpadiyHo ikcyBas
sk kpusi T, DTA, TGA. Kpusa T Ha fepwvBatorpami nokasye 3amiHy Temnepatypu, kpusa TGA — 3miHy Macy 3paska B nepiog AOCTImKEHHS.
Kpuea DTA nokasye andepeHLitoBaHHs TennoBrx eekTiB, MiCTUTb iHopMaLito NPO EHAOTEPMIYHI Ta EK30TEPMIYHI MaKCUMyMU, i MOXHa
BUKOPWCTOBYBATH A1151 SIKICHOTO OL|iHIOBaHHS ilepuBaTorpamu.

Pesynkrartu. [JocnimkeHHs cknaganocs 3 ABOX eTanis. Ha nepLuomy BUB4anu epmsatorpamm JOCiAHWX 3paskiB, OKpEMUX iHrpeadieHTiB
rOTOBOTO Ha3asbHOro rento (firva Ta JonomixHi pevoBuHu: IL-1Ra, HaTpin kapbokcumetunuentonosa, TeiH-80, D-naHTeHon, TpunoH b,
BeHsarnkoHito xnopud, docthatHuin GycbepHnin posund — pH 6.0). Ha apyromy etani roTysanu 3pasku HasarnbHUX renis: HazanbHWUi refb
i3 HEOOXiAHO KINbKICTIO JOMOMDKHUX PEYOBUH, KpiM Aito4oi peyoBuHM — IL-1Ra, a Takox HasanbHui renb, Wwo mictus IL-1Ra Ta Heob-
XiAHY KinbKIiCTb JOMOMIKHUX PEYOBUH. Y pesynbTati oTpyUMany OKpeMi napaMmeTpu TEpMOrpaBiMETPUYHOO aHaniay y BUrMsAAi rpadivyHoro
300paxKeHHs1 — aepuBaTorpamu, siki NoTiM aHanisyeanm.

BucHoBku. IMig yac TepmorpasiMETPUYHUX JOCTIAXEHb OKPEMUX KOMMOHEHTIB HasanbHoro rento 3 IL-1Ra, a Takox Ha3anbHWX renis i3
LiH0400 pPeYoBMHOI Ta 6e3 Hei BCTAHOBWIW: TEXHONONYHNI NPOLEC BUTOTOBNEHHS remo 3 IL-1Ra gouinbHO MpoBOaMTY, BpaxoBykoyn
TepmonabinbHi cnonyku. CnovaTtky noTpibHo NpurotyeaTty ocHoBy 6e3 kKoHcepBaHTa i IL-1Ra. [ani 3a Temnepatypu He GinbLue Hix 40 °C
PO34MHUTM KOHCEPBAHT, @ NoTiM npw oxonomkerHi 4o 20 °C poaatw IL-1Ra. Po3pobnexa nikapcbka hopma rento 3 IL-1Ra — cymiw gitoumnx
i JOMNOMDKHUX PEYOBWH, IHFPEediEHTN SKUX He B3aEMOLi0Tb | MOXYTb NOEAHYBATUCS.

Knio4yoBi crioBa: peLenTopHUin aHTaroHicT iHTepneikiHy-1 3 (IL-1Ra), TepMorpasiMeTpisi, HasanbHa nikapcbka dopma.
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Thermogravimetric studies of a nasal preparation with an interleukin-1f (IL-1Ra) antagonist
B. S. Burlaka

Interleukin-1 receptor antagonist (IL-1Ra) is an active pharmaceutical ingredient obtained by the method of gene transformation of
Escherichia coli, provides a neuroprotective effect, namely — inhibition of oxidative modification of proteins, normalization of functional
activity of mitochondrial energy, mitochondrial energy. Early complex physical-chemical, microbiological, and biopharmaceutical studies
have developed a new intranasal formulation, the formulation of which contains: IL-1Ra, sodium carboxymethyl cellulose, D-panthenol,
benzalkonium chloride, trilon B, Tween-80, phosphate buffer solution. Given the peculiarities of the technological process, when creating
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Thermogravimetric studies of a nasal preparation with an interleukin-18 (IL-1Ra) antagonist

a new gel dosage form, it is necessary to justify the temperature of the carrier base, the introduction of the active substance into
the base, as well as to predict the possible chemical interaction of individual components in the dosage form. Therefore, the application
of thermogravimetric analysis in pharmaceutical technology is relevant.

The aim of the work is to conduct thermogravimetric studies of a new nasal form with an antagonist of interleukin-1p (IL-1Ra).

Materials and methods. The objects of thermogravimetric studies were: semi-finished product-solution of the receptor antagonist of
interleukin-1 (IL-1Ra). Excipients were: sodium carboxymethylcellulose, tween-80, D-panthenol, trilon B, benzalkonium chloride. To ensure
the appropriate pH value used phosphate buffer solution (pH 6.0), according to the recipe to State Pharmacopoeia 2 ed. In addition to
the individual components of the finished nasal gel, also prepared nasal gel without IL-1Ra, as well as gel with IL-1Ra. The thermographic
analysis was performed on a derivatograph — Shimadzu DTG-60 (Japan) with a platinum-platinum-rhodium thermocouple when heating
the samples in aluminum crucibles (from 15 °C to 250 °C). ALO, was used as a reference substance. The heating rate was 10 °C per
minute. The weight of the test samples ranged from 19.22 mg to 52.91 mg. The derivatograph graphically recorded the obtained data in
the form of curves T, DTA, TGA. The T curve on the derivatogram shows the change in temperature, and the TGA curve shows the change
in mass of the sample during the study period. The DTA curve reflects the differentiation of thermal effects, contains information about
endothermic and exothermic maxima, can be used for qualitative evaluation of the derivatogram.

Results. The study consisted of two stages. At the first stage, we studied the derivatograms of experimental samples — individual
ingredients of the finished nasal gel — active and excipients, namely: IL-1Ra, sodium carboxymethylcellulose, tween-80, D-panthenol,
trilon B, benzalkonium chloride, phosphate buffer solution 6.0. In the second stage, samples of nasal gels were prepared: nasal gel with
the required amount of excipients, in addition to the active substance —IL-1Ra, as well as a nasal gel containing IL-1Ra and the required
amount of excipients. As a result, we obtained some parameters of thermogravimetric analysis in the form of a graphical image —
derivatograms, which were then analyzed.

Conclusions. Thermogravimetric studies of individual components of nasal gel with IL-1Ra, as well as nasal gels with active substance
and without active substance, were found that the manufacturing process of gel with IL-1Ra should be carried out taking into account
thermolabile compounds. First, you need to prepare the base without preservative and IL-1Ra. Then at a temperature not exceeding 40 °C
dissolve the preservative, and then when cooled to 20 °C add IL-1Ra. It was found that the developed dosage form of the gel with IL-1Ra
is a mixture of active and excipients, the ingredients of which do not interact with each other and can be combined in one dosage form.

Key words: IL-1Ra, thermogravimetry, nasal dosage form.
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TepmorpaBuUMeTpUYeCKue MCCNeA0BaHUA Ha3abHOTO CPeACTBa C aHTarOHUCTOM uHTepnelikmHa-1p (IL-1Ra)
B. C. bypnaka

AHTaroHucT peuenTtopoB uHTepneiiknHa-1 (IL-1Ra) — akTvBHbIN hapmaLeBTUHECKUIn HTPEAVEHT, KOTOPbIN NOMy4YaloT METOAOM FEHHON
TpaHcopmaumu Escherichia coli, 06ecneuvBatoLLmin HEMPONPOTEKTOPHLINA 3PEEKT, @ UMEHHO TOPMOXEHME NMPOLIECCOB OKUCTUTENBHON
mMoandMKaLmm 6enkos, HopManu3aLumio YHKLMOHANBHOW aKTUBHOCTW MUTOXOHAPUIA, SHepreTuyeckoro obmeHa, HeBpOnor1yeckoro
cTaTyca B NocTuLLeMUYeckoM nepuoge. B xone npeasapuTenbHbIX KOMMNEKCHBIX (PU3NKO-XMMUYECKUX, MUKpoBMonoriyeckux n uodgap-
MaLEeBTUYECKWX UCCefoBaHuin paspaboTaH CocTaB HOBOWM MHTpaHa3anbHoM hopMbl, peLenTypa koTopoi BkitovaeT IL-1Ra, HaTpuit KML,
D-nanTeHon, 6eH3ankoHus xnopwua, TpunoH b, TBuH-80, hocdatHein BydepHsii pactBop — pH 6.0 (MY 2). YunTbiBas ocobeHHOCTU
TEXHOMNOMMYECKOro NpoLiecca, Npy Co3aaHMy HOBOW refnieBoN NiekapCTBEHHOW hopMbl HEOBX0ANMO 0BOCHOBATL TEMMEPATYPHBIN PEXUM
M3rOTOBMEHNSI OCHOBbI-HOCUTENS, BBEAEHNE [ECTBYIOLLErO BELLECTBA B OCHOBY, a Takxe CrpPOrHo3vpoBaTb BO3MOXHOE XMMUYECKOE
B3aNMOAENCTBNE OTAENbHbIX KOMMNOHEHTOB. [103TOMY aKTyanbHbIM SBASETCS NPUMEHEHNE TePMOrpaBMMETPUYECKOrO aHanmsa B dap-
MaLeBTUYECKON TEXHOMOTUN.

Llenb paboTkbl — NpoBefeHe TEPMOrpaBUMETPUYECKIX UCCIEO0BaHUIA HOBOW Ha3anbHOM (hOopMbl C aHTAroHUCTOM WHTeprneknHa-13
(IL-1Ra).

Matepuanbl u meToabl. B kayecTBe 06HEKTOB TEPMOrPaBUMETPUHECKMX MCCIEL0BAHMIA MCNONb30Bany nonydgabdpukar-pacTeop peLen-
TOPHOrO aHTaroHucTa uHTepeneiiknHa-1 B (IL-1Ra). Micnonb3oBanu BcnomoratenbHble BELLECTBA: HATpUii KapbOKCUMETUNLLENITONO3Y,
TBUH-80, D-naHTeHon, TpunoH b, 6exsankoHus xnopua. [Ans obecneyeHns COOTBETCTBYHOLLEro 3HaveHns pH nenonb3osanu hocdatHbIn
BydepHbIn pactop (pH 6.0) no peuenType cornacHo IMPY 2 naganus. Kpome oTaenbHbIX KOMIOHEHTOB FOTOBOMO HA3abHOTO rens roto-
BUNMW HasanbHbIV renb 6e3 IL-1Ra, a Takke renb ¢ IL-1Ra. Tepmorpadmyeckuii aHanma BbinonHeH Ha aepvsatorpadge Shimadzu DTG-60
(AinoHus) ¢ nnaTHOBO-NNAaTUHOPOAMEBBIN TEPMONAPOI NpW HarpeBaHuK 06pasLoB B antomMuHueBbIx Tumsx (o1 15 °C go 250 °C). Kak
3TanoHHyto cybeTaHumio uenonbsosanm a-Al,O,. CkopocTs Harpesa cocTasnsana 10 °C B MuHyTY.

Macca uccnegyembix 06pasuoB — ot 19,22 mMr oo 52,91 mr. MNonyyeHHble AaHHble AepyBaTorpad rpadmyeckn uKcMpoBarn B BUAE KPUBbIX
T,DTA, TGA. Kpvas T Ha iepuBaTorpaMme nokasbiBaeT M3MeHeHne TeMnepartypsl, kpusass TGA —nameHeHne macchl o6pasLia B neprog,
uccnenosanus. Kpusas DTA oTpaxaeT anddepeHumpoBaHme Tennosbix 3pdeKToB, coaeput nHpopmaLmio 06 3HA0TEPMUYECKUX 1
3K30TEPMUYECKMX MAKCUMYMaX, MOXET ObITb MCNONb30BaHa A8 Ka4€CTBEHHOMN OLEHKM AepuBaTorpaMmbI.

Pesynkrathl. MiccnegoBaHue cocTosino M3 AByx 3TanoB. Ha nepeom u3yyanu AepuBaTtorpammbl OMbITHbIX 06pa3LoB — OTAENbHbIX
VIHIrPeaMEeHTOB rOTOBOrO Ha3arnbHOro rens (4efcTayoLve v BcnomoratenbHble Belectsa: IL-1Ra, HaTpuin kapbokcrmeTnuennonosa,
TB1H-80, D-naHTeHon, TpunoH b, 6eHsankoHns xnopua, gocdatHbii BychepHbin pactBop — pH 6.0)). Ha BTopom aTane rotosunm obpastpl
Ha3anbHbIX reneii: Ha3anbHbIN reflb ¢ He0bXOAMMBIM KOMMYECTBOM BCMOMOraTenbHbIX BellecTs, 6e3 aencTBytoLLero Bewectea — IL-
1Ra, a Takke HasanbHbIN renb, coaepxalynii IL-1Ra n Heobxogumoe Konn4ecTBo BCoMoraTenbHbIX BELLECTB. B pesynsrarte nonyunnm
HEKOTOpbIE MapameTpbl TEPMOrpaBUMETPUYECKOrO aHannaa B Buae rpadmyeckoro n3obpaxeHns — gepuBaTorpamMm, KOTopble 3aTem
aHanuavpoBarsnum.
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B. S. Burlaka

BriBoabl. B xoge TepMorpaBuMETpUYECKMX MCCReaoBaHNUI OTAENbHBIX KOMMIOHEHTOB HasanbHoro rens ¢ IL-1Ra, a Takke HasanbHbIX renen
C JENCTBYIOLLMM BELLECTBOM 1 €3 HEero yCTaHOBMEHO: TEXHOMOTMYECKMI NPOLIECC M3roToBreHus rens ¢ IL-1Ra uenecoobpasHo nposoanTb
C y4eToM TepMonabunbHbIx coeamHernii. CHadana Hy>Ho NpurotoBrTb OCHOBY 6e3 koHcepBaHTa 1 IL-1Ra. lanee npu Temnepatype He
Bbilwe 40 °C pacTBOPUTL KOHCEPBAHT, @ 3aTeM npu oxnaxaeHnn go 20 °C pobasutb IL-1Ra. PaspaboTtaHHas nekapcteeHHas opMa
rens ¢ IL-1Ra — cmecb AeicTBYOLLMX M BCOMOraTeNbHbIX BELLECTB, MHIPEAVNEHTbI KOTOPbIX HE B3aUMOZENCTBYIOT 1 MOTYT COYETaThCs.

KniouyeBLie cnoea: peLenTopHbIii aHTaroHUCT nHTepnenkvHa-1 B (IL-1Ra), TepmorpaBUMeTpus, HasarnbHas nekapcTBeHHas hopma.

AKTyanbHble Bonpochbl hapmaLeBTU4eCKOM U MeaULIMHCKON Hayku 1 npakTuku. 2021. T. 14, Ne 1(35). C. 56-63

Huni nepedpoBacKyssipHi 3aXBOPIOBAHHSI IOBOJI TTIOLIUPEH] Yy
CBITI, MOTIPIIYIOTh SIKICTh )KUTTSI XBOPHX, YACTO TIPU3BOASTH
10 iHBaiIU3aMii 200 CIPUYUHSIOTH BHHUKHEHHS CYITyTHIX
naroyoriii. Hampukman, imeMiqHui iHCYJIBT XapaKTepusy-
€ThCS PI3HUMH MEXaHi3MaM1 HEHPOAECTPYKILIT, sIKi ISTAILHO
nociipkeni. OJH i3 NepcreKTUBHUX HANPSIMIB MiHIMI3aLlil
HEHPONECTPYKIIii — BUKOPUCTAHHS 3aC0O0IB IS IIATOKIHOBOT
Teparii, o 3MOXYTh IEePepUBATH HEHPONECTPYKTUBHUI
KacKaJl Ha TIOYaTKOBHX CTaisX 3araibHoro mpomecy [1-3].

Amnraronict peuentopiB intepneiikiny-1 (IL-1Ra) — ak-
TUBHHMI (hapMalleBTUYHHUN IHTPEIIEHT, SIKUH OTPUMYIOTh
METOJIOM reHHOi Tpancopmartii Escherichia coli, 3a0e3nedye
HEUPONPOTEKTOPHUH e(heKT, SK-OT TalIbMyBaHHs [IPOLECIB
OKHCITIOBAJIFHOT MoM(iKarlii OiTKiB, HOpMaTi3amito (PyHKIIi-
OHAJILHOI AKTUBHOCTI MITOXOH/IPii, EHEPreTHYHOTO OOMIHY,
HEBPOJIOTIYHOTO CTATyCy B MOCTIIIEMiYHOMY Tiepiofi [4].

Ha xadenpax TexHonorii JikiB, a Takox (hapMaxosorii ta
MEANYHOI pelenTypH 3aropi3bKOro Jep)KaBHOTO MEIMIHOTO
YHIBEPCHUTETY B Pe3yJIbTaTi KOMITIEKCHUX (i3UKO-XIMIYHUX,
MIKpOOioJIoriuHKX 1 OlohapMalieBTHYHUX JTOCITIPKEHb PO3-
PpOoOMITH CKJTa T HOBOT IHTpaHa3aIbHOI (POPMH, PEIICTITYPa SIKOT
mictuth [L-1Ra, warpiit KMII, D-manTeHoN, OGeH3aIKOH O
xyopun, TpuioH b, TBiH-80, Gocdaruuii OydepHii pozunH —
pH 6.0 (ADY 2).

BpaxoByroun 0cOOIMBOCTI TEXHOJIOTTYHOTO MPOLECY, i1
Yyac CTBOPEHHSI HOBOI r'eJIeBOi JiKapchkoi GopMu HEOOXiTHO
OOTPYHTYBaTH TEMIIEPAaTypHUI PEKMM BUTOTOBJIICHHS OC-
HOBH-HOCIsI, BBEJICHHS i0401 PEYOBHHHU B OCHOBY, & TAKOXK
CIIPOTHO3YBaTH MOYJIMBY XiMIi4HY B3a€MOJII0 OKPEMHUX
KOMITOHEHTiB. TOMy aKTyallbHUM € 3aCTOCYBaHHS TepMOTrpa-
BIMETPUYHOTO aHaJIi3y B (hapMaleBTUYHIN TeXHOOri1 [5—7].

MeTta po6otu

3aifiCHUTH TepMOTpaBiMETPUYHE JOCIIIKEeHHS HOBOI Ha-
3abpHOT (hopMU 3 aHTAroHicTOM iHTepieiKiny- 1 (IL-1Ra).

Marepianu i MeTogu gocnimkeHHA

Sk 00’ €KTH TepMOTpaBIMETPUIHHX AOCTIPKEHb BHKOPHCTO-
ByBaJIM HaiB(haOpHUKaT-pO3UNH PEIEITOPHOTO AaHTaroHicTa
inrepeneiikiny-1 (IL-1Ra) (otpumanu 3a JOroBOpOM Ipo
HAayKOBO-IIPAKTHYHE CIiBpOOITHUIITBO 3 HallioHansHUM
¢dapmanesTnunuM yHiBepcutetoM (CAS #143090-92-0
Interleukinl receptor antagonist, purity >98 %, ®AVYII
«depxasanit H{I OUb» ®MBA, peectpamiiauii HOMep
CTaHIapTy SIKOCTI JiKapchkoro 3acody — JICP-007452/10-
300710)). Bukopucranu TOMOMIXKHI PEYOBHHH: HATPiil
KapOOKCHMETHIIIIETI0N03Y, TBIH-80, D-mtanTeHou, TprioH b,

oenzankoniro xiopus (orpumanu Big TOB «ctok-ITmocy,
Vkpaina). J{st 3a0e3nedeHHs BiAMOBITHOTO 3Ha4YeHHS pH
3acTocoByBaiu (ocharauit Oypepruit pozuns (pH 6.0) 3a
penenrtypoto 3rigHo 3 DY 2 Bunanss. Kpim okpeMux Kom-
TIOHEHTIB TOTOBOTO HA3aJILHOTO TeJIi0, TOTYBAJIN Ha3aJIbHUM
rens 0e3 IL-1Ra, a Takox rens 3 IL-1Ra.

Tepmorpacdiunnii aHai3 BUKOHAIM Ha JepuBaTorpadi
Shimadzu DTG-60 (SImoHis) 3 IIaTHHOBO-TLIATHHOPOIIEBOIO
TEPMOTIAPOIO TIPH HarpiBaHHI 3pa3KiB B AJIFOMiHIEBUX THUITISIX
(Bim 15 °C o 250 °C). Sk eTaioHHY CyOCTaHIIiF0 BUKOPUCTO-
ByBanu o-AlLO,. IlIBuzkicts Harpisanns — 10 °C 3a XBUIIH-
Hy. Maca 3pa3kiB — Bix 19,22 mr go 52,91 mr. Pesynsratu
nepuBatorpad rpadigao dixcysas sk kpusi T, DTA, TGA.
KpuBa T Ha mepmBarorpami mokasye 3MiHy TeMIIEpaTypH,
kpuBa TGA — 3MiHy Macu 3pa3ka B IepioJl JOCIHiIKESHHSI.
Kpusa DTA noka3ye qugepeHIiitoBaHHs TEIIOBHX e(eKTiB,
MICTUTH 1H(OpMAIIiI0 PO EHJIOTEPMIUHI Ta eK30TepMiuHi
MaKCHMYMH, 1i MOXXHA BUKOPHCTOBYBATH JIJIsl SIKICHOTO O11i-
HIOBaHHS JIEPHBATOIPAMHL.

Pesynbratn

JlocmipkeHHsT cKITajaiocs 3 ABOX eramiB. Ha mepriomy
BUBYAITH JOCIIiTHI 3pa3Kd — OKpPEeMi IHIPEIEHTH TOTOBOTO
Ha3aJIFHOTO TelTio (Airoda Ta qornomMikHi pedoBuHU: I1L-1Ra,
HaTpiii KapOOKCHMETHIIIIEI0I03a, TBiH-80, D-maHTeHOI,
TpwioH b, 6enzankonito xnopua, dpocdaruuit Oypepunit
pozuuH (pH 6.0) (puc. 1-7). OTpumanu okpemi mapamerpu
TEPMOTPAaBIMETPUYHOTO aHAJI3y Yy BUIIAII TpadidHOrO
300payKeHHS — IEPUBATOTPaM.

Ha npyromy erarii rotyBaiu 3pa3kd Ha3ajJbHUX TeJiB:
Ha3aJbHUN TeJb 13 HEOOXIMHOK KIIBKICTIO JOMOMIMKHHUX
pedoBHH, KpiMm nitodoi peuoBunu — IL-1Ra, a takox Ha-
3aIbHUH TeNb, kit MicTuB [L-1Ra Ta HeoOXiTHY KITBKICTh
JOTIOMDKHUX pedoBHH. OTpHMaIu AepuBaTOTpamMu, II0
HaBezleH1 Ha puc. 8, 9.

OO6roBopeHHs

HepuBatorpama IL-1Ra (puc. 1) xapakTepusye CIONYKY 5K
JIOBOJI TepMOJIa0iTbHy pedoBHHY. BTpara Macu 3paska Bix
TMOYATKY JAOCII/PKEHHS /10 YeTBEPTOT XBUIIMHH EKCIIEPUMEHTY
(48,06 °C) cranoBumia 2,14 mr (5,91 %), maii cioctepiraiu
CTPIMKY IMHaMIKy BTpaTu Mac 3paska. Ha cboMiii xBumnu-
Hi mociiny maca 3meHmiachk Ha 10,15 mr (28,02 %), Ha
omuHaAATIH xBrwHI (86,84 °C) —20,88 (57,65 %), micis
TpuHaAIITO1 XBuauau (126,22 °C) — 33,12 mr (91,44 %).
BpaxoByroun npupony HamniBpaOpukary — pozuuny IL-
1Ra, BTpara macu 3paska, IMOBIpHO, MOXKe OyTH IOB’S-
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Puc. 1. [lepuBatorpama HaniBdabpukaty

DTA TGA Temp IL-1Ra.
uv mg [}
4.56min
48.06C
2.35mi 34.08mg
0.00¢ .35min
36'22'_“9 59C 6.80min
30.00 0:08min
- 200.00
9.67min
79.65C
20.00
-500.00-
13.71min - 100.00
126.47C
-1002.00uV
10.00F
13.71min 16.11min
126200 184.62C
2.66mg
100000 -847.97uV
‘ -1000.37uV ‘
0.00 10.00 20.00
Time [min]
Puc. 2. [lepuBatorpama reneyTsoptoBaya
DTA TGA Temp HaTpil KapboKCMMETUIILIENONO3u.
uwv mg c
22.00"
¥
22:28min
100.00- 250.38C
114270V
20.00- - 200.00
12.63min
so.00” . 148.75C
19.22mg 57.64uV
18.00-
0.00- o
148.76C 22.28min| 100.00
16.00- 16.77mg 250.42C
16.49mg
-50.00-
14.00-
20.00
Time [min]
Puc. 3. [lepuBatorpama cypdakraHta
DTA TGA Temp TBIH-80.
uv mg C
T
100.00- 20.94min
250.33C
2.14uV.
32.00- - 200.00
50.00
oo ——
25.56C .
oo, 091me 109.56C
ool 3047mg 20.94min
: 250.34C 100,00
29.74mg
28.00-
.50.00- W .81min
25! 109.51C
-49.81uV -46.37uV )
0.00 10.00 20.00

Time [min]
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DTA
uw
0.00

-200.00-

-400.00-

-600.00-

-800.00-

DTA
uv

0.00-

-100.00-

DTA
uv

0.00-

-500.00~

-1000.00

TGA Temp
mg C
50.00) mn\ﬂ'ﬁm\
. 60.96C 108.44C
52.59mg
0.11min 'y .
20.79C 60.94C - 200.00
40.00- .
-40.90uv -178.220V
30.00-
12.45min
139.34C
20.00-
489 51UV 110000
10.00-
22.00min
0.54C
oo ‘ | -886.82uV
0.00 10.00 20.00
Time [min]
TGA Temp
mg c
30.00-
0.08min -| 200.00
22.60C
2800 6170V 3.75min 7.30min
0.08min 60.65C 98.13C
22.60C 28.27mg 28.27mg
28.27mg
26.00-
- 100.00
24.00- 21.91min
245.99C
-127.24uv
22.00= L L -183.30uV .
0.00 10.00 20.00
Time [min]
TGA Temp
mg [
40.00~
X in
60.61C
39.38mg
200.00
30.00-
20.00F 5.81min
60.62C
-472.36uV
100.00
10.00~
0.00-
‘ ‘ -970.07uV
0.00 10.00
Time [min]

Puc. 4. [lepuBatorpama 3BOnoXxyBaya
D-naHTeHony.

Puc. 5. [lepuBatorpama crabinizatopa
TpunoH b.

Puc. 6. [lepuBatorpama KoHCepBaHTa
HeH3ankoHito xnopuay.
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Puc. 7. OepuBatorpama ¢ocdaTHoro

Thermogravimetric studies of a nasal preparation with an interleukin-18 (IL-1Ra) antagonist
ByepHoro posunHy 6.0.

DTA TGA Temp
uv mg (o]
0,08 76.08min g
0.00- 40.00-  21.95C 198.32C 20.96min
42.74mg 75.71uV 249.05C
87.07uV
- 200.00
30.00
-500.00-
20.00
- 100.00
13.41min
10.00- 130.29C
. . 20.96min
-1043.43uV :]Igaogg]én 249.02C
i 13.41min y 1.33mg
1000.00- 7.24min 1.60mg
-1000. 72.10C 129.88C B
000k -1040.91WV 2.08mg ‘
0.00 10.00 20.00
Time [min]
Puc. 8. [lepvBatorpama HasanbHOro refo
DTA TGA Temp 6es IL-1Ra.
uv mg C
40.00-
0.00F
+200.00
30.00-
20.00-
-500.00+
- 100.00
10.00-
20.73min
249.99C
-1000.00- L ol
0.00 0.28mg
0.00 10.00 20.00
Time [min]
Puc. 9. lepueatorpama Ha3asbHOro resto
DTA TGA Temp 3|L-1Ra.
uw mg (o]
0.10mi
0.00- 24.33C
40,00 45.67mg
- 200.00
30.00-
-500.00-
20.00-
- 100.00
10.00¢
20.61min|
-1000.00- ; 249.22C
000k | -1025.630V 424mg 1.65mg
0.00 10.00 20.00
Time [min]
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3aHa 3 HAsBHICTIO YMMAJIOi KIJIBKOCTI rifipodinbHoi dasu
B HBOMY.

JlepuBaTorpama rejieyTBOpIOBada HaTpili KapOOKCHMeE-
TUILEITIONO03HU (puc. 2) MoKazye eHI0TepMIYHUH edekT mpu
Temmepatypi maibke 76 °C. Bimg modaTKy eKCIIepHMEHTY
criocTepiranu BTpaTy macu 3paska — 1,16 mr (6,04 %).
ToMy B TEXHOJIOTIYHOMY MPOLIECI BUTOTOBJICHHSI JIIKAPCHKOT
(opmu NOTPIOGHO TOTPUMYBATHCS TEMIIEPATYPHOTO PEKIMY
JUTSL 3a1100iraHHs pyHHYBaHHIO CIIOTYKH.

HepuBarorpama cypdakranra 1BiH-80 (puc. 3) miareep-
JIMJIa HE3HAYHI TEIUIOBi e)eKTH Ta TOBUIbHY BTpaTy MacH
3pas3ka. Brpara macu cypdakraHTa Bil IOYaTKy €KCIIEPH-
MEHTY 10 KiHIlI Jociixy ctanosmna 1,17 mr (3,79 %), mo
XapakTepusye 11 SK BiTHOCHO CTabiIbHY Ta HEBHOATINBY B
TEXHOJIOTIYHOMY acIeKTi pedOBHHY.

JepuBaTtorpama 3BojoxyBada D-manteHony (puc. 4)
XapaKTepHU3ye CHONIYKY SIK BIITHOCHO TEPMOCTAOLIBHY pedo-
BUHY B jiana3oHi Temneparyp Bix 20 °C no 108 °C. Yrpara
MacH 3pa3Ka BiJ] T0YaTKy JOCITIPKEHHS 10 BOCBMOT XBUIIMHI
exciepumenty (108,44 °C) cranosuina 1,35 mr (2,55 %). 3a
temreparypu nonan 139 °C 3mina macu 3paska — 4,96 mr
(9,37 %).

JepuBarorpama crabinizaropa TpuioH b (puc. 5) mokasye
CITabKy OUHAMIKY 3MIiHH MacH J0 OOWHAANIATOI XBHINHU
ekcriepamMerTy (134,97 °C). YTpara Macy 3pa3ka Biff TO9aTKy
nocmigy cranosmia 0,32 mr (1,13 %). Ilicns omuHaIIATOl
XBWJIMHHU CIIOCTEPIraJii iHTEHCHBHIIIE 3MEHIICHHS Mach
3paska: mpu 185,95 °C — 1,95 mr (6,9 %). Cnocrepiranu
Takok eHporepmiunmii eekr (-183,30 uV), mo, iiMoBipHO,
XapaKTepU3ye TEMIIEparypy IUIaBICHHS CIIOIYKH.

JlepuBaTorpamMa KOHCEpBaHTa OCH3AJIKOHIIO XJIOPHIY
(puc. 6) mae 3MOry XapaKTepu3yBaTH PEUOBHHY K Tep-
MonabinpHy. CriocTepiraiy MocTiifHy BTpaTy MacH 3pa3ka
ITiJ] Yac eKCIIepuMeHTy. Ha 1’ ATiif XBUIHHI eKCTIePUMEHTY
3a temmeparypu 60,01 °C maca gocmigHOTO 3pa3ka 3MiHH-
nmach Ha 2,84 mr (7,31 %), a Ha Maibke NecsTid XBHJIMHI
3a temneparypu 101,75 °C 3mina macu mopiBHIOBaia 9,23
Mr (23,75 %). Binomocri daxoBoi jiTepaTypH MI0/10 TEM-
repaTrypy IUIaBJICHHS! OCH3aJIKOHIIO XJIOPULYy KOPEIIOIOTh
13 pesynbraramu, siki orpumaiu. OTie, MPUITYCKAEMO, 1110
TEXHOJIOT'is BATOTOBIICHHSI JIIKAPCHKOT (POPMH Ma€ BPaxoBy-
BaTy MiHIMaJIbHE HArPiBaHHsI 151 3ar100IraHHs PyHHYBaHHIO
KOHCEPBAHTA.

JepuBarorpama docgaraoro OypepHOTro po3dauny (puc. 7)
O4iKyBaHO ITOKa3ye ITOCTYIIOBY 3MiHY MacH 3pa3ska ITijl Jac
HarpiBaHHs. Le, IMOBIpHO, TIOB’513aHO 3 BUIIAPOBYBAHHSAM
BoAHOI (pazu. Ha m’siTiil XBHIMHI €KCIIEPUMEHTY 3a TeM-
nieparypu 62,23 °C 3miHa Macu 3paska craHoBmia 5,33 mr
(12,49 %), a Ha ogMHAAUATIH XBHJIMHI 32 TEMIIEpaTypu
88,35 °C Brpara macu cranoBuia 26,05 mr (60,95 %). Hani
Maca 3pasKa CTPIMKO 3MEHIIyBaJlach, Ha TPHHAILISATIH XBH-
nuHi 3a Temneparypu 129,88 °C 3mina cranosmia 40,66 mr
(95,13 %).

TopiBHIOOYH epHBaTOTpaMy HA3aIBHOTO TeITi0, SIKM He
MICTUB akTUBHY crionykKy —IL-1Ra, Ta mepuBarorpamy 3 Ha-
3anpHOTO Teio 3 [L-1Ra, BUABUIN: 3pa3ku MatOTh ITOIiOHHI
1poisIb TMHAMIKH 3MiHU MacH Ta XapakTep TEIJIOBHX e(ek-

tiB. Harmpuknan, y aepusarorpamu 3 IL-1Ra cnocrepiranm
TIOCTIHY BTpaTy MacH JOCIITHOTO 3pa3ka. Tak, Ha 4eTBepTiit
XBHJIMHI BiJI [TOYATKy €KCIIEPUMEHTY 3a Temreparypu 61,26
°C 3mina macu ctanoBmina 4,27 mr (9,35 %), Ha ChOMi XBH-
auHl — 9,43 Mr (20,65 %), a TOTIM Ha TPUHAIIATIH XBUIIHHI
3aTemneparypu 147,56 °C —41,43 mr (90,72 %). ImoBipHO,
BTpaTa MacH 3pa3Ka 3yMOBJICHA HAasBHICTIO BEJIMKOI KiJIbKO-
cTi BogHOI (hasu B penentypi HazampHOTO remo 3 IL-1Ra.
Xapakrep TerIoBHX eeKTiB Ha JiepuBarorpami reimo 3 1L-
1Ra BiamoBigae TeIIOBUM epekTaM OKPEMHX JOMOMIKHIX
KOMITOHEHTIB reJIeBol OCHOBH. Le miaTBep/uKye BiICy THICTD
B3a€MO/Ii1 KOMITOHEHTIB.

BucHoBKku

1. 3nilicCHIIM TepMOTPaBIMETPUYHI JOCITIKEHHS OKPEMHX
KOMITOHEHTIB Ha3abHOTo refmo 3 IL-1Ra, a Takox Ha3aIbHUX
TeJiB 13 IIF0Y0I0 PEYOBHUHOIO Ta 0e3 Hel.

2. BcraHOBWIIH, IO TEXHOJIOTTYHHHN ITPOLIEC BUTOTOBJICHHS
rento 3 [L-1Ra 1o11i1bHO POBOUTH, BPaXOBYHOUH TEPMOJIa-
OupHI crioyku. CIIo9aTKy MOTPiOHO MPHUTOTYBAaTH OCHOBY
0e3 koHcepBanTa i IL-1Ra. Jlani 3a remrieparypu He Oibiie
Hi 40 °C po34MHATH KOHCEPBAHT, 2 IOTIM ITPH OXOJIOKEHH1
1o 20 °C gomaru IL-1Ra.

3. Po3pobnena mikapcbka hopma remro 3 IL-1Ra — cymim
JUIOYKX 1 TOTIOMDKHUX PEYOBHH, IHTPEIIEHTH SIKHX HE B3a€-
MOJIIOTh i MOXKYTh ITO€THYBaTHUCS.

IlepcnexTnBH MofaILIINX A0cTiLkenb. Ha3anpHy nikapcbKy
thopmy, o ckimamaetses 3 IL-1Ra, Hatpiit kapOoxcrmMeTme-
nrono3u, TBiHy-80, D-mmantenoiy, Tpuiony b, GeHsankoHniro
xnopumy, pocaraoro Oydeproro pozunny (pH 6.0), obpamm
JUISL HACTYITHUX JIOCITJDKEHb 0710 BUBYCHHSI KOHCHCTEHTHUX
BIIACTHBOCTEM.
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[ocnigkeHHA rocTpoi TOKCUYHOCTi CYXMX eKCTPaKTIB
CMUKaBLA icTiBHOro (Yychu) TpaBu Ta 6ynb6

C. M. MapunwmnH*ACF 1. B. CnoboasHiokBCP, |. M. IBactok®PE

TepHONiINbCbKUI HaLlioHaNbHWUI MeanyHUI yHiBepeuTeT imeHi |. A. fopbayescbkoro MO3 Ykpaitu

A — KOHUenNUis Ta an3aiH gocnipxkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — ocTaTouHe 3aTBepaXeHHs cTaTTi

MeTa po60oTK — BUBYEHHS TOCTPOT TOKCUYHOCTI CyXMX eKCTPAKTIB, OAEpXKaHMX 3i CMUKaBLSA ICTIBHOTO TpaBu Ta Oynbo.

Matepianu ta metogu. O6’ekT Ansa OOCniMKeHb — CyXi EKCTpaKTW, ogepXaHi 3i cMukaBLs iCTiBHOMO (Yydu) Tpasu Ta bynsb. MocTpy
TOKCUYHICTb CyXUX eKCTPaKTiB, OTPUMaHMUX 3i CMWKaBLS icTiBHOrO Tpaswu Ta bynbb, gocnimkysanu 3a metonom B. B. MNpo3oposcbkoro
Ha 42 6inux HeniHinHuX MuLax obox crateit macoto 21-25 . TeapuH NoAinunn Ha rpynu no 3 camui Ta 3 camku B KOXHin. EkcTpakTy,
Lo AocnigKyBanu, BBOAWIM OQHOPA30BO BHYTPIlHboYepeBMHHO B go3ax 1000 mr/kr, 3000 mr/kr i 5000 mr/kr mr/kr. CnocTepiranu 3a
TBapuHamu npotsarom 14 gHis.

Pesynisratn. OgHOpa3oBe BHYTPILLHbOYEPEBUHHE BBEAEHHS CyXMX EKCTPAKTIB 3i CMMKaBLA icTiBHOMO Tpaem Ta 6ynbb y go3ax 1000 mrkr,
3000 mr/kr i 5000 Mr/kr He BMAMHYIO Ha AMHAMiKy Macy Tifla MULLIEN NOPIBHSHO 3 KOHTponeM. [locniaHi Ta KOHTPOSbHI TBAPUHW Habypanu
Bary BiAnoBiAHO 40 (i3ionoriyHoT HopMMK.

Mg Yac 30BHILUHLOrO OrMsAAY TBAPWH HE BUSBUMW O3HAKWM NATOMOMYHWX 3MiH IXHBOrO CTaHy: LepCTb i NOKPUBY LLIKIPU YACTI, MiALLKIPHWUIA
LIap XMPOBOI TKaHNHU BUPAXEHUN MOMIPHO, YLUKOMKEHb, 3ananbHUX ypaXkeHb Ha Cnn30BMX 0B0MOHKaxX Ta LWKipi He Byno. BisyansHe
OL|iHIOBaHHS CTaHY BHYTPILLHIX OPraHiB TakoX He BUSBWUIMO O3HAKV NaTONOMYHUX 3MiH.

BucHoBku. 3a pesynbsratamy BUSHAYEHHS TOCTPOI TOKCUYHOCTI CyXi eKCTpaKTyW, ofepKaHi 3i cMukaBLgs icTiBHOro Tpasu Ta Oynb0, 3a
knacudikaieto K. K. Cnaoposa MoxHa BU3HaUMTK y VI KNac TOKCUYHOCTI — NPaKTUYHO HelwKianmei peqosukm, N0, >5000 mr/kr.

Kntouogi crnoea: cmukaBeLp icTiBHWIA (Yyda), Tpasa, bynb00Bi pOCNHKM, EKCTPAKT, roCTPa TOKCUYHICTb.
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A study of acute toxicity of dry extracts of the earth almond (chufa) tubers and herb
S. M. Marchyshyn, L. V. Slobodianiuk, I. M. Ivasiuk
The aim of the work — to study the acute toxicity of dry extracts obtained from herb and tubers of the earth almond.

Materials and methods. The objects of research were dry extracts obtained from herb and tubers of the Cyperus esculentus L. (chufa).
Acute toxicity of dry extracts, obtained from the earth almond herb and tubers, was studied with V. B. Prozorovskyi’s method on 42 white
nonlinear mice of both sexes weighing 21-25 g, divided into groups (each comprising 3 males and 3 females). The studied extracts
were administered once intraperitoneally in doses of 1000 mg/kg, 3000 mg/kg and 5000 mg/kg. The animals were observed for 14 days.

Results. Single intraperitoneal administration of dry extracts obtained from herb and tubers of the earth almond at doses of 1000 mg/kg,
3000 mg/kg and 5000 mg/kg did not affect the dynamics of mice’s body weight in comparison with the control group. Experimental and
control animals gained weight in accordance with physiological norms.

External examination of the animals showed no signs of pathological changes in their condition: the hair and skin were clean,
the subcutaneous layer of adipose tissue was moderate, signs of skin damage and inflammatory lesions were not observed on the mucous
membranes. Besides, visual estimation of the internal organs condition showed no signs of pathological changes.

Conclusions. According to the results of acute toxicity determination based on the classification by K. K. Sydorov, dry extracts obtained
from herb and tubers of the earth almond, can be attributed to class VI toxicity — almost harmless substances, LD, >5000 mg/kg.

Key words: Cyperus esculentus L. (chufa), herb, plant tubers, extract, acute toxicity.
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WUccnegoBaHue oCTPOI TOKCUYHOCTH CYXUX IKCTPAKTOB ChITH Cbefo0HOM (Yydbl) TpaBbl U KnyOHeN
C. M. MapuuwwwH, J1. B. CnoboasHtok, W. H. UBactok
Llenb paboTbl — M3yyeHne OCTPOI TOKCUYHOCTH CYXMX 3KCTPAKTOB, MOMYYEHHbIX U3 CbIT CbeAoOHO TpaBbl U KNyGHEN.

Matepuansi u metogbl. OBbEKThI A8 UCCNEA0BAHUIA — CyXWUE SKCTPaKTbI, MOMTyYEHHbIE U3 CbIT Cbego6HON (Yydhbl) TpaBbl 1 KNy6HEVA.
OcCTpyto TOKCMYHOCTb CYXMX SKCTPAKTOB, MOMTYYEHHbIX U3 CbITM Cbed0OHON TpaBbl U KyOHel, ndydanu no metoay B. Bb. MNpo3opoBckoro
Ha 42 6enbiX HEMMHERHbIX Mblllax 06oux nonos maccon 21-25 r. Y)KMBOTHbIX NOAENUIN Ha rpynnbl N0 3 camua U 3 Camku B Kaxaow.
Wccnenyemble aKCTpaKTbl BBOAMIM OQHOKPATHO BHYTpMBptowmHHO B fo3ax 1000 mr/kr, 3000 mr/kr n 5000 mr/kr. HabntoaeHwe 3a K1BOT-
HbIMW OCYLLECTBNAMN B TedeHne 14 aHen.

Pesyniratii. OgHOKpaTHOE BHYTPUOPIOLLIMHHOE BBEAEHNWE CyXUX SKCTPAKTOB M3 CbIT CbenobHON TpaBskl v kny6Hei B go3ax 1000 mrkr,
3000 mr/kr 1 5000 Mr/kr He NOBNMANO Ha AWHAMMKY MAcChl Tefa MbILEN MO CPABHEHUIO C KOHTPOMEM. OMbITHbIE U KOHTPOJIbHbIE XU~
BOTHble Habupanu BeC B COOTBETCTBUM C (DU3MNONOrMYECKO HOPMON. B xofe BHELLHEro 0cMoTpa XUBOTHBIX HE OBHaPYXWK NPU3HaKK
NaToNorM4ECKNX 3MEHEHMNIA X COCTOSIHUS: LLEPCTb W MOKPOBbI KOXW YACTLIE, MOAKOXHBIA COW XKMPOBON TKaHU BbIPXEH YMEPEHHO,
Ha CrM3UCTBIX 0B0NoYKax v Koxe NOBPEXAEHUI 1 BOCMIANMTENbHbBIX MOPaXeHU He Obino. BusyanbHas oLeHka COCTOSHUS BHYTPEHHUX
OpraHoB Takxke He nokasana nNpusHaky NaTonormyecknx M3MEHeHNN.

BeiBogkl. o pesynsratam onpeaeneHunsi OCTPON TOKCUYHOCTY CyXne 3KCTPaKTbI, MONy4YeHHbIE U3 ChITV Cbe00HOI TpaBbl U KnyGHel,
no knaccudpmkaumm K. K. Cupoposa MOXHO OTHeCTH K VI Knaccy TOKCMYHOCTY — npakTudecki 6esspeaHbie Belectsa, JI,, >5000 mr/kr.

KntoueBkie cnoga: cbiTb CbegobHas (Yyda), Tpaea, kiybHu, SKCTPaKT Cyxoi, 0CTpas TOKCUYHOCTb.

AxTyanbHble Bonpochl (hapmaLieBTMYEeCKON N MeAULMHCKON Hayku 1 npakTuku. 2021. T. 14, Ne 1(35). C. 64-67

CwmukaBeus icriBauit (Cyperus esculentus L.), uyda — Oa-
ratopiuHa TpaB’siHUCTa pociuHa poaunu Cyperaceae, siKy
BUPOLIYIOTh JUIsSl OTPUMaHHsI icTIBHUX Oynb0. 3a maHUMH
(baxoBoi miteparypu, aydu Oynsou mictats 20-35 % nimiais,
12-25 % nyxpis, 25-30 % xpoxmaito, 1o 2—7 % Ouika,
7-14 % KITITKOBUHH, MIKPOEJIEMEHTH, BiTamin [ 1-3]. Byib-
OV CHIOXXMBAIOTH CHPUMH, CMKEHHMH Ta BiZIBAPCHUMH, 3 HUX
BUTOTOBJISFOTH GOPOIIHO, IyKOp, KPOXMaJlh, CIHPT, 0OJ1if0. Ix
BBKAIOTH IIEPCIIEKTUBHUMH JJIsl BUPOOHHIITBA IIPO/YKTIB
JUTSMOTO, AIETUYHOTO Ta CIEIialbHOTO NMPU3HAYCHHS, BU-
KOPHCTOBYIOTH Y METUIIMHI IS JTIKyBaHHS, TPOQPITaKTUKA
TIIepTOHii, IlyKPOBOTO [iabeTy, CTPECOBUX CTaHiB, BAPHKO3Y,
CHI/ly tomo [4—6]. JIUCTKM BUKOPHCTOBYIOTb JAJsI BUIO-
TOBJICHHSI ITMHOBOK, TaIepy, i30JsiiiHoro Marepiainy [1,7].

Uyda — onun i3 Hebarathox BUIIB pomunu Cyperaceae,
110 BBEZCHI B KyJbTypy. B YkpaiHi kynbTypa uydu Bizoma
3 noyarky XX CT.

Cwmukasents ictiBaui (Cyperus esculentus L.) HameXuTh
JI0 TIEPCTIEKTUBHOI, aJjie MaJIONOIINPEHOT Ta MaJIOBUBYCHOT
KYJIBTYpH.

DiToxiMIYHI JOCIIIKEHHS ITOKA3aJIH, 1110 CMUKABELb iCTIiB-
HMI MICTUTB HU3KY BaXKJIMBHX O10JIOTTYHO aKTUBHHX PEYOBUH
[8—11], o xapakTepn3yoThes pisHIMHU (HapMaKOIOT TTHUMH
BIacTUBOCTAME. OG0B’ I3KOBOIO XapaKTEPHCTHKOIO CyOCTaH-
I JTIKAPCHKUX POCITHH ITOPSI i3 BUCOKOKO (papMaKoJIOTi9HOIO
AKTUBHICTIO TIOBUHHA OyTH iXHs OE3MEUHICTb.

MeTa po6otu

BuBueHHS rocTpoi TOKCHYHOCTI CyXHX €KCTPAKTIB, OfepkKa-
HHX 31 CMHKaBIIsl ICTIBHOTO TpaBu Ta OyIb0.

Martepianu i MeToau pocnimKeHHs

O06’exTH I JOCTIHKEHh — CyXi eKCTPAaKTH, OTPHMaHi 3i
CMHUKaBIA icTiBHOTO (4yn) TpaBu Ta Oyms0. Tpay Ta Oyirs-
6u 3aroroBistm y 2018 p. Ha HOCTHIMHUX AIISTHKAX BiILTy
HOBUX KyibTyp HanionanbHoro OoTaHiqHOTO caxy iMeHi

M. M. I'puinka HAH Ykpainn (m. KuiB). Hanzemuy yactuny
30Mpay B IEpioJ] MacOBOTO IBITIHHS, OyIp0M — BOCEHU
TTiCIIS BiIMHUPAHHS HA/I3MHOI YaCTHHU POCITHHHU.

TocTpy TOKCHYHICTB CyXHX €KCTPAKTIB, OICPIKAHIX 31 CMH-
KaBILI ICTIBHOTO TpaBH Ta OyIIB0, TOCIIIKYBAIH 32 METOJIOM
B. B. [Ipo3oposcekoro [12] Ha 42 Ginux HEMHIHHIX MUIIaX
000x crareii Macoro 21-25 1. TRapyH MOIIUTHIIN Ha TPYTIH 1O 3
camili Ta 3 caMKu B KOxkHi#. JI0CITipKyBaHi eKCTpakTy BBOAM-
JIF OZIHOPA30BO BHYTPIIIHEOYEPEBUHHO B 103aX 1000 mr/kr,
3000 mr/kr Ta 5000 mr/kr. Cnocrepiranu 3a TBapHHAMH
npotsaroMm 14 nHis.

YpomoBx yChOro TOCHIHKEHHS OI[IHIOBAJIU BHYKHBAHICTh
JIOCJTITHUX TBAPHH, CIIOKHBAHHS 1K1 Ta BOJIH, 8 TAKOXK KITIHIY-
Hi TIpOsIBY iHTOKCHKaL1 (Y pa3i BAHUKHCHHS) 3a 3arajIbHUM
CTaHOM, 3MiHAMH TTOJIOKSHHS T1JIa, CTAHOM IIKiPH, KOJTbOPOM
CIM30BHX OOOJOHOK Ta 32 OKPEMHUMH CHMITTOMaMH (Mio3,
CITBO3OTIHHICTB, Jiapesi, 3MiHH KOJIbOpY cedi Ta (eKai,
COHJIUBICTB, cymomu Totmo) [13].

Pesynbratu

B ekcniepuMeHTabHUX TBapUH KOHTPOIIIOBAJIM Macy Tijia
Ha 1 100y (1o BBeneHHs) Ta yepe3 14 nHIB micist BHYTpIII-
HbOYEPEBUHHOTO BBEJIEHHS JOCIIJUKYBAaHHX EKCTPAKTIiB
(mabn. 1, 2).

Pesynprarn cBimuark, M0 OJJHOPAa30BE BHYTPIIIHbOUYEpPE-
BHHHE BBEICHHSI JOCII[PKYBaHHUX CYXHX €KCTPAKTIB MHUIIAM
000x crareit y mo3ax 1000 mr/xr, 3000 mr/kr i 5000 mr/kr
HE BIUTMBAJIO Ha AWHAMIKY MacH Tijla TIOPiBHSHO 3 KOHTp-
oneM. JlocmigHi Ta KOHTPOJIBHI TBAPUHU HAOWpasy Bary
BiZIIIOBiTHO /10 (pi310I0TIYHOT HOPMH.

[Tz yac 30BHINIHBOTO OISy TBAPUH HE BHUSBIJIN O3HAKH
MATOJIOTTYHHX 3MiH IXHBOTO CTaHY: IEPCTh i OKPUBH IIKIPH
YUCTI, [ JIIKIPHUH 11ap )KUPOBOi TKAHWHU BUPaKEHUH TOMIp-
HO, YIIIKO/PKEHB, 3aTJTbHHAX YPKEHb Ha CITM30BUX 000JIOHKAX,
mKipi He Oyno. BizyanbHe oLiHIOBaHHS CTaHy BHYTPIIIHIX
OpraHiB TaKO)X HE BUSIBHIIO O3HAKH I1ATOJIOTIYHNX 3MiH.
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Tabnuusa 1. [uHamika macy Tina MyLei nicrnsi ogHOpPa3oBoro
BHYTPILLIHBOYEPEBUHHOTO BBEAEHHS CyXOr0 EKCTPaKTy CMUKaBLiSt iCTIBHOTO
6ynsd (M + m)

[lo3a eKcTpakT: Maca (r) rina Maca Tina (r)
pakry Ha 1 geHb Ha 14 oeHb

BucHoBKu

VY pesynbTaTi BU3HAUYCHHS TOCTPOi TOKCHYHOCTI CyXi
eKCTPAaKTH, OTPIUMaHi 31 CMHKABIIA iCTiBHOTO TPaBH Ta OyITk0,
3a kiacudikauiero K. K. Cunoposa MmokHa Bu3HaunTH y VI
KJIaC TOKCHYHOCTI — MPAKTHMYHO HELIKiJJIMBI PEUYOBHHH,

Tabnuvusa 2. [JuHamika macy Tina MyLei nicrnsi ogHOpPa3oBoro
BHYTPILUHbOYEPEBUHHOTO BBEAEHHS CyXOr0 EKCTPaKTy CMUKaBLSt iCTIBHOTO
Tpasu (M £ m)

[l03a eKcTpaKT Maca (r) Tina Maca (r) Tina
pakty Ha 1 geHb Ha 14 pgeHb

Camui

KoHTponb 22,67 + 0,33 24,00 + 0,58
1000 mr/kr 20,80 + 0,42 22,67 + 0,43
3000 mr/kr 21,43 + 0,41 23,37 + 0,64
5000 mr/kr 21,87 + 0,19 23,50 + 0,35
Camku

KoHTponb 23,33 + 0,67 24,67 + 0,88
1000 mr/kr 22,33 + 0,33 23,0 + 0,58
3000 mr/kr 21,33 + 0,33 23,00 + 0,58
5000 mr/kr 24,33 + 0,33 25,00 + 0,58
OO6roBopeHHs

PesynbraT 1OCHiKEHb MMOKa3aJIy, 0 HICIs OJHOPa30-
BOIO BHYTPIIIHbOYEPEBUHHOTO MEPOPAILHOTO BBEJICHHS
exctpakTiB (y nozax 1000 mr/kr, 3000 mr/kr i 5000 mr/kr
MAaCH TiJIa) MUIIAM 000X CTaTel MPOTATOM YChOTO MEPioy
CIIOCTEpEIKEHb HE 3apeecTpyBajy 3aruOenb JOCHiTHUX
TBapuH. [licist BBeIGHHS TeCT-3pa3ka Ta JI0 KiHIS TepMiHy
CIIOCTEpEkKEHB He 3a(hiKCYBaIH BiIXUICHHS B 30BHIITHHOMY
BUTIIAAM, TOKCHYHI TIPOSIBHL. YCi TBApUHU OyJTH AaKTHBHI1, MaITl
DJIAJICHBKY IIEePCTh, YUCTY LIKIpY.

BincyTHiCTh meTanmpHOCTI y TBapHH Ja€ IiJCTABH BBa-
Karu: sHadenns JIJI, mpu eHTepanbHOMY BBEIEHHI 000X
JIOCITIJDKYBaHMX EKCTPAKTIB EPEBUIILY€ MAKCUMAIIBHY J103Y,
SIKy BUKOPHCTOBYBaJIM B €KCIIEPHMEHTI, TOOTO B MHUIIIEH
JIJL,, >5000 mr/kr. Take 3Hauenns JIJI,  1a€ MOXIHBICTH
BHU3HAYUTH JIOCITI/DKYBaHI CKCTPAKTH 3a KIacH(IKaIli€e
K. K. Cunoposa 1o VI kiacy TOKCHYHOCTI — MPAaKTHYHO
HEIIKIJTUBI pedoBHHH [ 14].

Camui JIJL,, >5000 mr/kr.
KoTpore 2267 + 033 24,00 + 0,58 ﬂepcuelc'l"usu NOAAJILIIUX JOCTIIZKEHb. PeByanaTI/I' JOCI1-
JOKEHHS € MATPYHTSIM JJ1s1 CTBOPEHHS e(heKTUBHUX (iToCyO-
1000 mrikr 23,33 + 0,88 24,00 + 0,58 CTaHIIiif 31 CMMKaBIIA ICTiBHOTO TpaBy Ta Oynb0, a Hajai it
3000 mr/kr 22,67 + 1,20 24,33 £ 1,20 JiKapchKuX (hopM Ha IXHi OCHOBI.
5000 mr/xr 23,0 £ 1,00 23,33 £ 0,67
Camku KoHdpnikT iHTepeciB: BiaCcyTHIN.
Conflicts of interest: authors have no conflict of interest to declare.
KoHTponb 23,33 + 0,67 24,67 + 0,88
1000 mr/kr 23,67 + 0,88 25,0 £ 1,00 . i .
BinomocrTi npo aBTOpiB:
3000 mr/kr 22,33 £ 0,33 22,67 + 0,33 Mapuuwwmx C. M., a-p dapm. Hayk, npodecop, 3aB. kad. hapmakorHosii
3 MEANYHOK GOTaHIKo, TEPHONIMLCLKNIA HALLIOHANBHUIA MeANYHWI
5000 mr/kr 21,33 + 0,33 22,00 + 0,58 yHiBepeuTeT imeni |. A, FopGauescskoro MO3 YkpaiHu, Ykpaina.

CrnobogsHtok J1. B., kaHa. dhapM. HayK, acuCTeHT kadh. dhapmakorHosii
3 MeAnyHo BoTaHikot, TepHOMINLCLKUIA HALiOHANbHWIA MeaUYHNA
yHiBepcuTeT iMeHi |. A. FopbayeBcbkoro MO3 Ykpainu.
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imeHi |. A. Topbauescbkoro MO3 Ykpainu.

Information about authors:

Marchyshyn S. M., Dr. hab., Professor, Head of the Department of
Pharmacognosy and Medical Botany, lvan Horbachevsky Ternopil National
Medical University of the Ministry of Health of Ukraine.

Slobodianiuk L. V., PhD, Assistant of the Department of Pharmacognosy
and Medical Botany, Ivan Horbachevsky Ternopil National Medical
University of the Ministry of Health of Ukraine.

Ivasiuk I. M., Postgraduate Student of the Department of Pharmacognosy
and Medical Botany, Ivan Horbachevsky Ternopil National Medical
University of the Ministry of Health of Ukraine.

CBepneHus 06 aBTOpax:

Mapunwmn C. M., A-p dapm. Hayk, npodbeccop,

3aB. Kad). hapmMaKkorHo3vm ¢ MeAULIMHCKON BOTaHUKON, TePHOMOMNbLCKWIA
HaLMOHanbHbIN MeAULMHCKIIA yHBepcuTeT nmenmn . . Mopbavesckoro
M3 YkpanHsbl.

CnobogsHtok I1. B., kaHg. hapM. Hayk, accucTeHT kad. hapmakorHosum ¢
MeauUMHCKOM 60TaHNKo, TepHOMONbCKUIA HALMOHaNBHBIN MEAVULMHCKUA
yHuBepcuTeT umenm W. A. Fopbayesckoro M3 YkpauHbi.

Meactok W. H., acnupaHT kad. dhapmakorHo3um ¢ MeaMLMHCKON
60TaHuKom, TepHONONbCKNI HALMOHANBHBIA MEOULIMHCKUIA YHUBEPCUTET
umenn U. A. Topbayesckoro M3 YkpauHbi.

Cnincok nitepatypu

[1 Mwukonaityyk B. I. ETanu Ta nepcnektusu iHTpoaykuii Cyperus
esculentus L. IHmpodykuis pocniuH. 2007. Ne 4. C. 38-43.

[2] Tpuroposckas M. B. CkpbiTHas vydba gopororo ctout. O20podHUK.
1999. Ne 5. C. 4-5.

[3] Tpuroptok I., Paxmetos [I., Malwwkosceka C. Yyda. Haykosut cgim.
2003. Ne 7. C. 14-15.

[4] Rashmi R. Pharmacognostic studies of Cyperus esculentus Tuber.
Journal of Plant Anatomy and Morphology (Jodhpur). 1993. Ne 6.
P. 56-62.

[5] Mukonaituyk B. T, BepryH O. M., Paxmetos 1. b. iuHamika hotocuH-
TETUYHMX NIFMEHTIB 3aNneXHO Bif pocTy i po3BuUTKY pocnuH Cyperus
esculentus L. npu iHTpoaykuii B MpasobepexHomy Jlicocteny Ykpainu.
lpobnemu ekonoeii ma 0XopoHU MPUPOAU MEXHOZEHHO20 PE2IOHY.
2011. Ne 1. C. 242-249.

[6] Short term effect of Cyperus esculentus supplement on body weight,
insulin sensitivity and serum lipoproteins in Egyptian obese patients /
S. M. EI-Shebini, M. I.A. Moaty, S. T. Tapozada, L. M. Hanna. International
Journal of Academic Research. 2011. Vol. 3, Iss. 3. P. 539-544.

66 AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeAVNYHOI Haykm Ta npakTvku. — 2021. — T. 14, Ne1(35)

ISSN 2306-8094



A study of acute toxicity of dry extracts of the earth almond (chufa) tubers and herb

(7]

(8]

9]

[10]

(Ml

(2]

[13]

[14]

Chufa (Cyperus esculentus L. var. sativus Boeck.): An unconventional
crop. studies relaned to applications and cultivation / B. Pascual, J.
V. Maroto, S. Lorenz-Galarza et al. Economic Botany. 2000. Vol. 54.
P. 439-448. https://doi.org/10.1007/BF02866543

®eHorbHI crnonyky NikapCbkux POCINH, IHTPOAYKOBaHWX B YkpaiHi /
C. M. Mapumwmn, I1. B. Cno6opsHiok, |. M. Isactok Ta iH. CyvacHi Ha-
MpsSIMKU yOOCKOHaNeHHs1 ghapManesmu4Ho20 3abe3neyeHHs HacereH-
H$1: 8i0 po3pobKu 00 BUKOPUCMaHHS NikapchKux 3acobie npupodHo20
i CUHMEeMUYHO20 MOXOOKEHHS: MaTep. HayK.-NPaKT. ANCTaHL,. MiXHap.
KOH. IBaHO-PpaHkiBchK: IPHMY, 2020. C. 168-171.

Mapuunwmn C. M., Cno6ogsHtiok J1. B., IBactok |. M. JocnigxeHHs
cheHOMbHMX cMonyk y Tpagi i Bynbbax cmukaBLto icTiBHOMO (4ydu)
(Cyperus esculentus L.) metogom BEPX. ®imomepanisi. Yaconuc.
2019. Ne 1. C. 89-92. https://doi.org/10.33617/2522-9680-2019-1-89
Mapunwun C. M., Bygxsik J1. 1., IBactok |. M. JocnigpxeHHs ByOunbHnx
peyoBUH y Tpasi Ta Gynbbax cmukaBLs icTiBHoro (Yydm) (Cyperus
esculentus L.) meTonom BEPX. AkmyaribHi numarHs hapmayesmuy-
Hoi'i meduyHoi Hayku i pakmuku. 2020. T. 13, Ne 2. C. 225-229. https:/
doi.org/10.14739/2409-2932.2020.2.207119

MapuuumH C. M., Isactok |. M. [locnigxeHHs aMiHOKWCIOTHOTO i Byr-
NEBOAHOrO Cknagy Tpasu cMukaBus icTiBHoro (Cyperus esculentus
L.). CywacHa ¢hapmauis: icmopisi, peanii ma nepcrnekmusu po3gumky :
marepiany HayK.-npakT. KOH. 3 MixHap. y4acTto (19-20 BepecHs 2019
poky, M. Xapkig). T. 1. Xapkis : H®aYy. C. 236-237.

Mposoposckuii B. b. MNpakTuyeckoe nocobue no yckopeHHOMY onpe-
[eneHuto cpeaHnx 3P EKTUBHBIX 103 W KOHLEHTpaLmy Gruonoruyeckm
aKTMBHbIX BellecT. CM6, 1992. 42 c.

PykoBOACTBO MO NPOBEAEHMIO AOKMMHUYECKUX UCCIIEA0BaHN Nnekap-
CTBeHHbIX cpefcTs. Y. 1/ nog obuwl. pea. A. H. MupoHosa. Mocksa:
Mpudp n K, 2013. 944 c.

[lokniHivHi focnimKkeHHs nikapcbkux 3acobis : MeToA. pek. / ped. O. B.
CredbaHos. Kuis : AsiueHa, 2001. 528 c.

References

(1]

(2]
(3]
[4]
5]

(6]

[7]

(8]

B

[10]

Mykolaichuk, V. H. (2007). Etapy ta perspektyvy introduktsii Cyperus
esculentus L. [Stages and prospects of introduction of the Cyperus
esculentus L.]. Introduktsiia roslyn, (4), 38-43. [in Ukrainian)].
Grigorovskaya M. V. (1999). Skrytnaya chufa dorogogo stoit [The
secretive chufa is worth a lot]. Ogorodnik, (5), 4-5. [in Russian].
Hryhoriuk, I., Rakhmetov, D., & Mashkovska, S. (2003). Chufa. Nau-
kovyi svit, (7), 14-15. [in Ukrainian].

Rashmi, R. (1993). Pharmacognostic studies of Cyperus esculentus
tuber. Journal of Plant Anatomy and Morphology (Jodhpur), (6), 56-62.
Mykolaichuk, V. H., Verhun, O. M., & Rakhmetov, D. B. (2011). Dy-
namika fotosyntetychnykh pihmentiv zalezhno vid rostu i rozvytku
roslyn Cyperus esculentus L. pry introduktsii v Pravoberezhnomu
Lisostepu Ukrainy [The dynamic of photosynthetic pigments Cyperus
esculentus L., introducted in right-bank forest-steppe zone of Ukraine].
Problemy ekolohii ta okhorony pryrody tekhnohennoho rehionu, (1),
242-249. [in Ukrainian].

El-Shebini, S. M., Moaty, M. I. A., Tapoza, S. T., & Hanna L. M. (2011).
Short term effect of Cyperus esculentus supplement on body weight,
insulin sensitivity and serum lipoproteins in Egyptian obese patients.
International Journal of Academic Research, 3(3), 539-544.
Pascual, B., Maroto, J. V., LoPez-Galarza, S., Sanbautista, A., &
Alagarda, J. (2000). Chufa (Cyperus esculentus L. var. sativus
boeck.): An unconventional crop. studies related to applications and
cultivation. Economic Botany, 54, 439-448. https://doi.org/10.1007/
BF02866543

Marchyshyn, S. M., Slobodianiuk, L. V., Ivasiuk, I. M., Mishchen-
ko, L. T., Mashkovska, S. P., Demydiak, O. L., Hudz, N. A, &
Ambok, Kh. Yu. (2020). Fenolni spoluky likarskykh roslyn, introduko-
vanykh v Ukraini [Phenolic compounds of medicinal plants introduced
in Ukraine]. Cuchasni napriamky udoskonalennia farmatsevtychnoho
zabezpechennia naselennia: vid rozrobky do vykorystannia likarskykh
zasobiv pryrodnoho i syntetychnoho pokhodzhennia. Proceedings
of the International Scientific and Practical Internet-Conference (pp.
169-171). Ivano-Frankivsk: IFNMU. [in Ukrainian].

Marchyshyn, S. M., Slobodianiuk, L. V., & Ivasiuk, I. M. (2019).
Doslidzhennia fenolnykh spoluk u travi i bulbakh smykavtsiu yistiv-
noho (chufy) (Cyperus esculentus L.) [Study of phenolic compounds
in the herb and bulbs of the chufa (Cyperus Esculentus L.) using
the HPLC method)]. Fitoterapiia. Chasopys, (1), 89-92. [in Ukrainian].
https://doi.org/10.33617/2522-9680-2019-1-89

Marchyshyn, S. M., Budniak, L. I., & Ivasiuk, I. M. (2020). Doslid-
zhennia dubylnykh rechovyn u travi ta bulbakh smykavtsia yistivnoho

(11

[12]

[13]

[14]

(chufy) (Cyperus esculentus L.) metodom VERKh [Investigation of
tannins in herb and tubers of the yellow nutgrass (Cyperus esculen-
tus L.) (chufa) by HPLC method]. Current issues in pharmacy and
medicine: science and practice, 13(2), 225-229. [in Ukrainian]. https:/
doi.org/10.14739/2409-2932.2020.2.207119

Marchyshyn, S. M., & Ivasiuk, I. M. (2019, September 19-20). Dos-
lidzhennia aminokyslotnoho i vuhlevodnoho skladu travy smykavtsia
yistivnoho (Cyperus esculentus L.) [Study of the amino acid and
carbohydrate composition of the herb Cyperus esculentus L.].
Modern pharmacy: history, realities and prospects of development.
Proceedings of the scientific-practical conference (Vol. 1, pp. 236-237).
Kharkiv: NUPh. [in Ukrainian].

Prozorovskii, V. B. (1992). Prakticheskoe posobie po uskorennomu
opredeleniyu srednikh effektivnykh doz i kontsentratsii biologicheski
aktivnykh veshchestv [A practical guide to the accelerated determina-
tion of the average effective doses and concentration of biologically
active substances]. SPb. [in Russian].

Mironov, A. N. (Ed.). (2012). Rukovodstvo po provedeniyu doklini-
cheskikh issledovanii lekarstvennykh sredstv. Ch. 1 [Guidelines for
Conducting Preclinical Trials of Medicines (part 1)]. Moscow: Grif
and K. [in Russian].

Stefanov, O. V. (Ed.). (2001). Doklinichni doslidzhennia likarskyh zaso-
biv [Preclinical studies of medicines]. Kyiv: Avitzena. [in Ukrainian].

ISSN 2306-8094

AKTyanbHi NMTaHHA hapmaLeBTUYHOI | MeanYHoI Haykmn Ta npaktvku. — 2021. — T. 14, Ne1(35)

67


https://doi.org/10.14739/2409-2932.2020.2.207119
https://doi.org/10.14739/2409-2932.2020.2.207119
https://doi.org/10.1007/BF02866543
https://doi.org/10.33617/2522-9680-2019-1-89
https://doi.org/10.14739/2409-2932.2020.2.207119
https://doi.org/10.14739/2409-2932.2020.2.207119
https://doi.org/10.1007/BF02866543
https://doi.org/10.1007/BF02866543
https://doi.org/10.33617/2522-9680-2019-1-89

OpwriHanbHi gocnimxeHHs @ Original research

A study of acute toxicity of newly synthesized compound
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From ancient times the people used different poisons as a treatment for diseases of different genesis. To date, almost nothing has changed.
One of the main conditions for the development of a new drug is its low toxicity. Literature analysis has shown that 1,2,4-triazole-3-thione
derivatives are low-toxic compounds and exhibit a wide range of pharmacological activities.

The aim of this work was the investigate acute toxicity LC, in vivo of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-yl)
thio)acetate on the Zebrafish (Danio rerio) aquatic model according to OECD instruction Ne 203.

Materials and methods. Determination of acute toxicity LC50 of the test compound was performed in vivo on a model of the aquatic
organism Zebrafish (Danio rerio) according to the instruction OECD Ne 203 (Fish, Acute Toxicity Test) for testing chemical compounds (acute
toxicity test on fish from 10.12.2009). It was used fish 2 months of age, 11.8 + 0.1 mm long, and weighing 2.6 + 0.2 g in the experiment.
The concentration of the test compound ranged from 5.0 mg/l to 100.0 mg/l. Test water-soluble compounds were dissolved in distilled
water. Each mini-aquarium with a certain dose of the compound contained at least 7 individuals of Danio rerio. During the experiments,
the fish were kept on a diet for a test 96 hours and their mortality was checked every 24, 48, 72 and 96 hours. Statistical analysis of
the results was performed using the program Statistica 6.

Results. According to the obtained data, graphs of the dependence of the concentration on the fish mortality percentage were constructed.
Then the corresponding values of LC,; sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-yl)thio)acetate were calculated.
According to the acute toxicity of LC,; (96 hours) of sodium 2-((4-amino-5-(thiophen-2-yimethyl)-4H-1,2,4-triazole-3-yl)thio)acetate, which
according to the classification of D. R. Passino and co-authors allowed it to be classified as a moderately toxic compound.

Conclusions. The acute toxicity LC, in vivo of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-3-yl)thio)acetate on
the Zebrafish (Danio rerio) aquatic model was investigated. The research was conducted in accordance with the national “General Ethical
Principles of Animal Experimentation” approved by the First National Congress on Bioethics and the “Bioethical Expertise of Preclinical
and Other Animal Research”. The highest fish mortality occurs on the last day of observation (96 hours). The highest number of Zebrafish
deaths is at a minimum concentration of the substance. The acute toxicity LC,, (96 hours) of the test substance was 4.5364 mgl/l.

Key words: acute toxicity tests, 1,2,4-triazole, salts, heterocyclic compounds.
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[ocnimxeHHs rocTpoi TOKCMYHOCTI HOBOI CNONYKU Ha Jopocniomy riapobioHTi Zebrafish (Danio rerio)
A. A. CacboHos, 0. B. KapneHko, €. . KHuw

Big cTapogasHix Yacis ntoan BUKOPUCTOBYBASMN Pi3Hi OTPYTU ANS MiKyBaHHS 3aXBOPKOBaHb Pi3HOIO I'eHesy, | AOHWHI Make HIiYoro He 3Mi-
Hunocbk. OfHa 3 OCHOBHMX YMOB CTBOPEHHS HOBOTO NiKapCbKOro 3acoby — MOro HU3bka TOKCUYHICTb. AHania AaHnx daxoBoi nitepatypm
nokasas, Lo noxiaHi 1,2,4-Tpia3on-3-TioHy — ManoTOKCWYHI CIONYKK, SIKi MPOSIBASIOTL LUMPOKWIA CNEKTP hapMaKomorivyHNX aKTUBHOCTEN.

MeTa po6oTtn — AoCrifKeHHs rocTpoi TokeuyHocTi LC,, in vivo Hatpito 2-((4-amiHo-5-(TiodpeH-2-inmeTun)-4H-1,2,4-Tpiason-3-in)tio)
auerarty Ha BogHiv mogeni Zebrafish (Danio rerio) 3rigHo 3 iHcTpykuieto OECD Ne 203.

Marepianu Ta metoam. [OCTpY TOKCUYHICTb LCso ZoCnifKyBaHOI Cromnykv BUBYarM in vivo Ha Mopeni BogHoro opraHisamy Zebrafish (Danio
rerio) 3rigHo 3 iHcTpykuieto OECD Ne 203 (Fish, Acute Toxicity Test) ans BunpoGyBaHHs XiMiYHUX Cronyk (TECT rocTpoi TOKCUYHOCTI Ha prbax
Big 10.12.2009 p.). B ekcnepumeHTi BUKopucToByBany pub Bikom 2 Micaui, 3asgosxkn 11,8 + 0,1 mmiBarow 2,6 + 0,2 r. KoHueHTpauis fo-
cnigkyBaHoi cronyku ctaHosuna Big 5,0 mr/n go 100,0 Mr/n. Bogopo34nHHI peqoBUHM PO3YMHSN B AMCTUNBOBAHIN Bogi. KoxeH MiHiakBapiym
i3 MEBHOO 03010 CMONYKW MICTVB LLiOHaliMeHLe 7 ocobuH Danio rerio. i Yac ekcnepumeHTiB pub Tpumanu Ha gieTi npotsirom 96 rogwH, a
XHIO CMEpPTHICTb NepeBipsAny KoxHi 24, 48, 72 i 96 roamH. CTaTUCTUYHWIA aHani3 pesynbTaTiB BUKOHaNM 3a JOoNoMoroto nporpamu Statistica 6.
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Pesynkratu. 3a peaynsratamu gocnimkeHHs nobyaysanu rpadikv 3anexHOCTi KOHLEeHTpaLii Bif BincoTka cmepTHocTi pub. MNoTiM po3pa-
XyBanw BinnosiaHi sHaueHHs LC, HaTpito 2-((4-amiHo-5-(TiodeH-2-inmeTtun)-4H-1,2,4-Tpiason-3-in)Tio)auerary. 3a rocTpoto TOKCUYHICTIO
LC,, (96 roaun) Hapii 2-((4-amiHo-5-(tiocheH-2-inmetnn)-4H-1,2,4-piason-3-in)Tio)auetary 3a knacudikaieto D. R. Passino et al. aano
3MOry KrnacudikyBaTu 1Oro ik MOMipHO TOKCUYHY CrOMYKY.

BucHoBku. Busunnm roctpy TokeudHicts LG, in vivo Hatpito 2-((4-amiHo-5-(TiodeH-2-inmeTtn)-4H-1,2,4-Tpiason-3-in)tio)auerary Ha
BoaHiN mopeni Zebrafish (Danio rerio). [ocnimkeHHs 3AiNCHUNM 3riQHO 3 HauioHanbHUMK «3aranbHUMM ETUHHUMK NPUHLMNAMK ekcne-
PUMEHTIB Ha TBapUHax», WO 3aTBepaxeHi MNeplinm HauioHanbHUM KOHrpecoM i3 BioeTnku, Ta «bioeTnyHO0 ekcnepTr3oto AOKMIHIYHUX
Ta iHWKX JOCMiQXeHb Ha TBapuHax». HalBuLLy CMEPTHICTb prbu BU3HAYMNM B OCTaHHIN AeHb cnocTepexeHHs (96 roauH). Hambinby
KinbKicTb cmepTeit pub AaHio NPOBOKYE MiHIMamnbHa KOHLEHTpaLlis AOCHIIKyBaHOi pevoBuHN. [ocTpa TokeudHicTb LC, (96 roguH) pedo-
BWHM, LLO BUBYanNW, cTaHOBUTL 4,5364 mr/n.

Knwouosi cnoea: 1,2,4-Tpiason, roctpa TOKCUYHICTb, COSi, reTePOLIMKITIYHI CNONYKW.
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WUccnepnoBaHue ocTpoii TOKCUMHOCTU HOBOTO COeMHeHUs Ha B3pocrnom ruapobuonTe Zebrafish (Danio rerio)
A. A. CacboHos, 0. B. KapneHko, E. I'. KHblww

C AOPEBHNX BPEMEH NKAK UCNONb30Baln pasnnyHble Aabl ANnd nevyeHna 3aboneBaHui pa3nn4yHoro reHesa, n Ha cerogHsa NoYTn HNYero
He U3MeHMNocb. OQHO N3 OCHOBHbBIX yCJ'IOBVIVI CO3aHnN4a HOBOIO NleKapCTBEHHOIo CpeacTBa — ero HU3Kaa TOKCUYHOCTb. AHanu3 JaHHbIX
HaquoM niMTepatypbl nokasan, 4To Npon3BoaHbIe 1,2,4-Tpnason-3-TMoHa — ManoTOKCUYHbIE COEANHEHNS, NPOSIBMSIOT LUMPOKUI CNEKTP
(hapMaKonormyecknx akTMBHOCTEN.

Lienb pabotel - uccregosaHme ocTpoit TokeuiHocTn LG, in vivo HaTpus 2-((4-amuHo-5-(TnobeH-2-unmetun)-4H-1,2,4-Tpuasor-3-us)
TWo)aueTaTa Ha BoaHoii Mogenu Zebrafish (Danio rerio) cornacHo nHctpykumm OECD Ne 203.

Matepunansl u mMeToabl. MccregosaHne ocTpoil TokemyHocTn LG, TecT-BeluecTsa NPOBOAUNN in Vivo Ha MOZEnU BOLHOMO Op-
raHnama Zebrafish (Danio rerio) cornacHo uHcTpykumm OECD Ne 203 (Fish, Acute Toxicity Test) ons ucnbiTaHWs XMMUYECKUX CO-
€[VHEeHNN (TECT OCTPON TOKCMYHOCTU Ha pbibax ot 10.12.2009 r.). B akcnepumeHTe ucnonb3oBanu pblb Bo3pacTtom 2 mecaua,
anvHoi 11,8 + 0,1 mm 1 Becom 2,6 + 0,2 r. KoHueHTpauwmsi nccnegyemoro coeanHenus coctaensana ot 5,0 mr/n go 100,0 mr/n.
BopopacTeopuMble BellecTBa pacTBOPSNM B AUCTUNNMPOBaHHON Boae. Kaxabli MUHM-akBapuyM C onpefeneHHon [030M coeau-
HeHusl cogepxan He meHee 7 ocoben Danio rerio. Bo Bpemsi 3kcnepuMeHTOB pbib Aepxanu Ha aveTe B TedyeHue 96 4acos, a ux
CMepTHOCTb NpoBepsnu kaxaple 24, 48, 72 n 96 yacos. CTaTUCTUYECKU aHann3 pesynbTaToB NPOBOAUMM C MOMOLLBIO NPOrpamMbl
Statistica 6.

Pesyniratsi. [0 NonyyYeHHbIM faHHbIM NOCTPOEHBI rpadyky 3aBUCHMOCTU KOHLIEHTPALMK OT NpOLEHTa CMEPTHOCTM pbib. 3aTem pac-
CUMTaHbI COOTBETCTBYHOLLME 3HaYeHUA LC, ) HaTpus 2-((4-amuHo-5-(TodeH-2-unmetun)-4H-1,2,4-Tpuason-3-un)tno)auetara. o octpoit
ToKenyHocTn LC,, (96 yacos) Hatpuit 2-((4-amuHo-5-(TodeH-2-unmetnn)-4H-1,2,4-tpuason-3-un)mmo)auerata no knaccudukaymm
D. R. Passino et al. no3Bonuno knaccuguumpoBaTh €ro kak yMepeHHO TOKCUYHOE COeUHEHME.

Brisoak!. Miccrienosata octpas TokeuHocTb LG, in vivo HaTtpust 2-((4-ammnHo-5-(TnodeH-2-unmetnn)-4H-1,2,4-tpuason-3-u)tmo)aue-
TaTa Ha BogHoli Mozenu Zebrafish (Danio rerio). ViccnegoBaHue npoBefeHO B COOTBETCTBUM C HALMOHAMNbHLIMU « OBLLMMM STUYECKUMIA
MPVHLMNAMMN 3KCNIEPVMEHTOB Ha XMBOTHbIXY», YTBEPXKAEHHbIX [1epBbIM HaLMOHAIbHBIM KOHIPECCOM No 61oaTuke, N «buoatnyeckon
3KCMepTU30M JOKMMHUYECKUX U APYTUX UCCNELOBAHUI Ha XMBOTHbIX». CaMasi BbICOKasi CMEPTHOCTb pPbiObl OTMeYEHa B NOCHEAHUIA AeHb
Habnoaexns (96 yacos). Hanbornbluee konnyecTBo cMepTen pblb AaHNO NPOBOLMPYET MUHKUManNbHAs KOHLEHTpaLWs Uccnegyemoro
BelecTsa. Octpas TokeuyHocTb LC, ) (96 yacos) uccriesyemoro Belyectsa coctasnset 4,5364 mr/n.

KntoueBsle cnoga: 1,2,4-Tpuason, octpas TOKCUYHOCTb, COMKU, FETEPOLIMKNNYECKNE COEANHEHMS.
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From ancient times the people used different poisons as a
treatment for diseases of different genesis. To date, almost
nothing has changed. One of the main conditions for the de-
velopment of a new drug [1-4] is its low toxicity.

The study of newly synthesized compounds for acute to-
xicity is a necessary component for further determination of
biological activity and effective dose of the future drug [5-9].

Not only mice or rats can be used to determine acute
toxicity, but it can also be an aquatic organism — Zebrafish
(Danio rerio) [10,11].

Aim
The aim of this work was the investigate acute toxicity LC,
in vivo of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-

1,2,4-triazole-3-yl)thio)acetate on the Zebrafish (Danio rerio)
aquatic model according to OECD instruction Ne 203.

Materials and methods

Determination of acute toxicity LC, of the test compound
was performed in vivo on a model of the aquatic organism
Zebrafish (Danio rerio) according to the instruction OECD
Ne 203 (Fish, Acute Toxicity Test) for testing chemical com-
pounds (acute toxicity test on fish from 10.12.2009).

It was used fish 2 months of age, 11.8 + 0.1 mm long, and
weighing 2.6 = 0.2 g in the experiment.

The concentration of the test compound ranged from
5.0 mg/l to 100.0 mg/l. Adults Danio rerio were stored
in ventilated aquariums with carbon-filtered tap water
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(pH = 7.3 £ 0.3; 95 % CI) at a temperature of 26.5 °C.
This oxygen-enriched water was used for experiments.
Prior to the experiments, the fish were acclimatized, with
a mortality rate of no more than 1 in 500 individuals. Test
water-soluble compounds were dissolved in distilled water.
Each mini-aquarium with a certain dose of the compound
contained at least 7 individuals of Danio rerio. During the ex-
periments, the fish were kept on a diet for a test 96 hours and
their mortality was checked every 24, 48, 72, and 96 hours.

Statistical analysis of the results was performed using
the program Statistica 6.

The degree of toxicity of the tested compounds was deter-
mined according to the classification of D. R. Passino [11].

The research was conducted in accordance with the national
“General Ethical Principles of Animal Experimentation”
approved by the First National Congress on Bioethics and
the “Bioethical Expertise of Preclinical and Other Animal Re-
search”. These principles have been developed in accordance
with the basic principles of bioethics and bioethical expertise
in the interests of human protection and the entire biological
diversity of the world. They are in line with the provisions
of the “European Convention for the Protection of Verte-
brate Animals Used for Experimental and Other Scientific
Purposes”.

Fish are considered dead if there are no visible movements
(for example, gill movements) and if touching the tail stalk
does not cause a reaction. Dead fish were removed by obser-
vation and mortality was recorded.

Results

As a result, the acute toxicity LC,, in vivo of sodium
2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2 4-triazole-3-
yl)thio)acetate on the Zebrafish (Danio rerio) aquatic model
was investigated.

The acute toxicity LC, (96 hours) of sodium 2-((4-amino-
5-(thiophen-2-ylmethyl)-4H- 1,2 4-triazole-3-yl)thio)acetate
was 4.5364 mg/l. It can be concluded that the compound
belongs to the class of moderately toxic substances.

Discussion

Every 24, 48, 72, and 96 hours, mortality of the Zebrafish
was entered in the Table 1.

After examining the mortality of animals at appropriate
intervals, it is possible to draw conclusions about the rela-
tionship between “mortality —a period of time”.

Table 1 shows that the highest fish mortality occurs on
the last day of observation (96 hours). This can be explained
by the accumulation of the compound in the body of animals
(Fig. I).

After 48 hours, acute poisoning occurs, as evidenced by
the mortality of animals at high concentrations.

According to the obtained data, graphs of the dependence
of the concentration on the fish mortality percentage were
constructed (Fig. 2, 3, 4). Then the corresponding values of
LC,, sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4/-1,2,4-
triazole-3-yl)thio)acetate were calculated.

Table 1. The dependence of the mortality of the Zebrafish on
the substance concentration

Number of deaths / %

el [Atcues 48 turs [72turs (36 rs

Concentration,

5 0 2/29 2/29 3/42
10 0 0 1/14 0
18 0 0 0 2129
34 0 0 1/14 2/29
65 0 1/14 0 1/14
100 0 1/14 0 2/29

12

10

8

6

4

2 — mortality

0 24 48 72 96

Fig. 1. The dependence of the mortality of the Zebrafish on time.

After analyzing the initial data, it can be concluded that
the acute toxicity LC, (48 hours) of the test compound was
4.1129 mg/l.

Based on the above data, it can be concluded that the acute
toxicity of LC,; (72 hours) of the test compound was
8.4888 mg/l.

Acute toxicity LC, (96 hours) was 4.5364 mg/1.

The equation for calculating mortality taking into account
a certain concentration of the compound at 96 hours:

91,1372 - 17,8506

Mortality (%) = +
ortality (%) = 7.8506 |+ (concentration, mg/l ysrs
4,5364

According to the acute toxicity of LC50 (96 hours) of
sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2 4-tri-
azole-3-yl)thio)acetate, which according to the classification
of D. R. Passino and co-authors allowed it to be classified as
a moderately toxic compound.

At low concentrations (5—10 mg/1) of the test substance —
exophthalmos was observed (swelling in the orbital fossae,
which leads to convexity of one or both eyes). In some cases,
there was an increase in spontaneous activity.

Clinical signs in the middle range of concentrations (18—65
mg/l) were marked by the appearance of petechiae (spots
the size of the head). Hematomas (area of blood) due to in-
tradermal or submucosal bleeding in fish, as well as excessive
mucus production, was observed in some individuals.
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Fig. 2. Acute toxicity of compounds within 48 hours.
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Fig. 3. Acute toxicity of compounds within 72 hours.
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Fig. 4. Acute toxicity of compounds within 96 hours.

The effect of high concentrations (100 mg/1) on the aquatic
organism Zebrafish (Danio rerio) caused abdominal edema
due to fluid accumulation.

Conclusions

The acute toxicity LC, in vivo of sodium 2-((4-amino-5-
(thiophen-2-ylmethyl)-4H-1,2 4-triazole-3-yl)thio)acetate on
the Zebrafish (Danio rerio) aquatic model was investigated.
The research was conducted in accordance with the national
“General Ethical Principles of Animal Experimentation”

approved by the First National Congress on Bioethics and
the “Bioethical Expertise of Preclinical and Other Animal
Research”.

The highest fish mortality occurred on the last day of ob-
servation (96 hours).

The highest number of deaths was at minimum concen-
tration of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-
1,2,4-triazole-3-yl)thio)acetate.

The acute toxicity LC, (96 hours) of the test substance was
4.5364 mg/1. It can be concluded that the compound belongs
to the class of moderately toxic substances.
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OocnigkeHHA BMICTY iHAONBbHUX ankanoiais
Y KNiTUHHIN Biomaci KynsTypu TKaHUH payBosibgii 3MiTHOI
(Rauwolfia serpentina Benth. ex Kurz)

O. A. bega'CP, I. |. Koneanok28E, I1. M. Moxunescbka?*BC, C. C. Jlykawos?®PE, B. A. KyHax?*F, C. M. Apmontok?A*

"HaykoBo-cepsicHa chipma «OTaBay, M. Kuis, Ykpaina, 2IHcTUTyT MonekynsipHoi Gionorii i reHeTukn HAH Ykpainu, m. Kuis

A — KOHUenNUiA Ta AnsaiH gocnimxkeHHs; B — 36ip aanux; C — ananis Ta inTepnpeTauis ganux; D — HanucanHs cTaTTi; E — peparyBanHs cTarTi;
F — octaTo4He 3aTBepmKeHHS CTaTTi

CepLeBo-CyanHHi 3aXBOpIOBaHHS — OfHi 3 HaWnowmpeHiwnx cepen xBopod noanHn. Lium 3ymoBneHa akTyanbHiCTb BUPOGHULTBA
KapAionoriyHnx, 30Kpema aHTMapuUTMiYHUX npenapartiB NpMpPoaHOro NOXomxeHHs. PayBonbais 3miiHa (Rauwolfia serpentina Benth.) —
TpOMiYHa YarapHUKOBA POCNMHA, HAKOMUYYE IHAOMbHI ankanoigu, Sk-0T aManiH i Moro NoxiaHi, Wo € HaneeKTUBHILLMMKU 3acobamu Ans
NiKyBaHHS LUMYHO4YKOBUX apuUTMili Cepus 3 MiHIMansHUMM NOGIYHUMY figmu.

Meta poboTu — fOCNImMKEHHS SKICHOTO Ta KiflbKICHOrO BMICTY iHAOMNbHMX ankanoidis y KNiTUHHIK Giomaci Kynbtypu TkaHuH Rauwolfia
serpentina, TpMBano BUPOLLYBaHin in vitro.

Matepianu Ta metogu. O6’ekT gocnimkeHb — KniTuHHa 6iomaca wramy K-27 R. serpentina, akuin oTpuManu Metogamm Tpyusanoi Kii-
TUHHOI cenekuii in vitro. [lns BU3HaYeHHs1 BMICTY ankarnoifis BUKOPUCTOBYBANM BUCOKOEDEKTUBHIIA PiAMHHUI XpoMaTorpad i3 Mac-crnek-
TpomeTpuyHoto Aetekuieto TSQ Vantage.

Pesynkratu. BctaHoBUMM, WO Y KNiTUHHIN Biomaci wramy K-27 payBonbdii 3miiHOT HakonmuyeTbes 20 iHAONbHMX ankanoifis. 3-nmomixk
HUX HanbinbLUWiA yMIiCT aimaniHy Ta roro noxigHnx — 0,690 % Big cyxoi macw, Aewo Huxumin — noximbiHy (0,020 %) Ta pesepniHy
(0,009 %).

BucHoBku. Y kniTvHHin Giomaci wramy K-27 R. serpentina cymapHwii yMiCT iHOONMbHKX ankarnoigis BULLWA NOPIBHSHO 3 NPUPOLHOKD
CYpOBWHOIO Ta cTabinbHWii NpoTsrom noHag 30 pokiB BupoLLyBaHHsA. CymapHUin BMICT ankanoigiB y nepepaxyHky Ha cyxy Giomacy
KYNbTMBOBAHMUX KNiTWH cTaHoBWB 2,8 %, BMICT aimManiHy Ta anManiHonogibHux ankanoigis — 1,6 % Big cyxoi Macu, a Ans npupogHoi
CUPOBUHM (KOpeHi 5—7-pivyHnX pocnuH), 3a AaHumu daxooi nitepatypu, — 0,8-1,3 %.

Knwouogi cnoea: Rauwolfia serpentina Benth. ex Kurz, kynstypa TKaHWH pOCnuH, iHOOMbHI ankanoigu, anmaniH, pesepnid, NoXiMOiH.
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Determination of content of indole alkaloids in cell biomass of Rauwolfia serpentina Benth. ex Kurz tissue culture
0. A. Bieda, I. I. Konvaliuk, L. P. Mozhylevska, S. S. Lukashov, V. A. Kunakh, S. M. Yarmoluk

Cardiovascular diseases are the most common human diseases, hence, the production of cardiological (in particular, anti-arrhythmic)
medications from the natural sources is an ever-actual task. Rauwolfia serpentina Benth. is a tropical fruticose plant that is able to produce
and concentrate indole alkaloids, especially ajmaline and its derivatives, which are the most effective medications against ventricular
arrhythmia with low side effects.

Aim of the study. Determination of the qualitative and quantitative content of indole alkaloids in cell biomass of Rauwolfia serpentina
tissue culture, obtained by the prolonged in vitro growth.

Materials and methods. Object: cell biomass of Rauwolfia serpentina tissue culture (K-27 strain), obtained by methods of long-term cell
selection in vitro. Alkaloids content determination: TSQ Vantage LC-MS (ThermoFischer Scientific).

Results. 20 indole alkaloids are found in cell biomass of Rauwolfia serpentina tissue culture (K-27 strain). The highest content is
registered for ajmaline and its derivatives (0.690 % mass. for ajmaline). The contents of reserpine and yohimbine were found to be as
low as 0.009 % and 0.020 %, respectively.

Conclusions. ltis established that the content of indole alkaloids is higher in K-27 strain in comparison to natural plant and is stable over
more than 30 years of its growth. Total alkaloids content was found to be 2.8 % of dry cell biomass, and total ajmaline-type alkaloids
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content (including ajmaline) was found to be 1.6 % of dry cell biomass. In contrast, the total alkaloid contents in the natural plant material
is reported to be in the range of 0.8-1.3 %.

Key words: Rauwolfia serpentina Benth. ex Kurz, cell culture, tissue culture, indole alkaloids, ajmaline, reserpine, yohimbine.
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WUccnepoBaHue copepxaHns MHAONbHBIX ankanouAaoB B KNETOYHOW Guomacce KynbTypbl TkKaHel payBonbgun 3MeuHom
(Rauwolfia serpentina Benth. ex Kurz)

A. A. bega, WN. W. Konsantok, 1. . Moxwunesckasi, C. C. Jlykawos, B. A. KyHax, C. H. Apmontok

CepaeyHo-cocyaycTble 3aboneBaHns — OfHW U3 Camblx PacrpOCTPaHeHHbIX Cpeamn bonesHer Yenoseka. To 00yCrNOBNMBAET akTyarnbHOCTb
NPOV3BOACTBA KapAMONOrMYECKNX, B YaCTHOCTW aHTUapUTMUYECKVX NpenapaToB NMPUPOAHOrO NMpoucxoxaeHus. PayBonbdus amenHas
(Rauwolfia serpentina Benth.) — Tponunyeckoe KyCTapHUKOBOE pacTeHWe, KOTOPOe HaKannMBaeT UHAOIbHbIE ankanouabl, B YaCTHOCTU
afManvH u ero NPOVN3BOAHbIE, KOTOPbIE ABNAKTCA Hanbonee adheKTUBHBIMM CPEACTBAMM A5 NIEHEHUS XeryA04KOBbIX apUTMUIA cepaLa
C MUHUManbHBIMK NOBOYHBIMU AENCTBUSMM.

Llens pa6oTbl — nccnefoBaHWe KayecTBEHHOTO U KOMMYECTBEHHOTO COAEPXXaHUS MHOOMbHbBIX ankanouaoB B KETOYHOW Buomacce
KynbTypbl TKaHen Rauwolfia serpentina npu gnuTensHOM BbipalLMBaHuy in Vitro.

Matepuansl u metogbl. O6beKT nccneqoBaHun — krnetodHas buomacca wramma K-27 R. serpentina, nonydeHHas metogamu Anu-
TEeNbHOMN KNETOYHOMN Cenekuuu in vitro. na onpeneneHnst CoaepxaHus ankanonaos UCNonb3oBani BbICOKOIMEKTUBHBIN XUAKOCTHbIN
Xpomatorpac ¢ Macc-CcnekTpoMeTpuyeckon aetekumein TSQ Vantage.

PesynkraTthl. YCTaHOBNEHO, YTO B KNeTO4HOM Bromacce wramma K-27 payBonbgumn amenHon Hakannnsaetcs 20 MHOOMbHBIX ankanou-
noB. Cpeau HUX Hanbonbllee cofepxaHue anmManuHa 1 ero npoussoaHbix — 0,690 % OT CyXol Macchl, HECKOMNBKO HUXKE — MOXMMOUHA
(0,020 %) v pesepnuna (0,009 %).

BeiBoakl. B knetoyHoi 6uomacce wramma K-27 R. serpentina cymmapHOe CoiepXaHne UHAOMbHbBIX ankanouaos BblLLe MO CPaBHEHMUIO
C eCTECTBEHHbIM CbIpbEM U COXpaHsieTCcs B TeueHne bonee 30 net BbipawwmBaHus. CymMapHOe cogepxaHue ankanouaoB B nepecyeTe
Ha Cyxyto Bruomaccy kynsTuBMpyeMbIX KneTok coctaenano 2,8 %, cogepxaHve anmanuHa n ainmannHonopobHelx ankanonaos — 1,6 %
OT CyXO¥i Macchl, a Ans NPUPOAHOTO Cbipbs (KOPHU 5—7-NETHUX pacTeHuit), N0 AaHHLIM HayyHoi nuTtepatypbl, —0,8-1,3 %.

KnroueBkie cnosa: Rauwolfia serpentina Benth. Ex Kurz, kynbTypa TkaHel pacTeHuit, HOOMbHbIE ankanouabl, anManuH, pesepniH,
OXMMOWH.
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CeplLieBO-CyIMHHI 3aXBOPIOBAHHS — OHI 3 HAWITOIIMPEHI-
mMX cepert XBopoO JiroauHu. LM 3yMOBIIeHa akTyaabHICTh
BUPOOHMITBA KapIiOJIOTIYHHUX, 30KpeMa aHTHAPUTMIYHHX
IIpenapariB PUPOAHOTO TTIOXOMKEHHSI.

Tpomiuny pociuHy payBoibdiro 3MmiiHy (Rauwolfia
serpentina Benth. ex Kurz) mpotsirom cTosith BUKOPHCTOBY-
BaJIM B aIOPBEAWIHIN METUIMHI TIi]T Ha3BOIO sarpagandha, a
B 1930-1950-x pokax BOHa Ilo4aja pUBEpTaTH yBary J0Ka-
30BOT MEJTMIIMHY 3aBSKU BIIKPUTTIO 1HIOJIBHUX aJIKAJIO1iB
aiiMariny Ta pesepriny. CHpoBHHA T OTPAMAHHS [IUX aJIKa-
JIOI/IiB — KOPEH1 POCIIMHH, B SIKMX HAKOIINIY€ThCs TIoHa1 50
PI3HUX aJIKAJIO/IiB, 1110 MAIOTh TITOTEH3UBHY, AHTHAPUTMIYHY,
ncuxotponHy il [1-4]. HaiiBaknusinmi 3 HuX: aiMaliH,
SIKHA Ma€ aHTHAPUTMIYHAN eekT, aliMaTinuH 1 pe3eprrin,
3[aTHI 3HMKYBaTH THUCK KPOBI Ta MAlOTh CEIATUBHY Iit0
[5,6], #oxiMOiH, 1110 3aCTOCOBY€ETHCS JIS ITOCHIICHHS TTOTEHIIIi
Ta HapOIIyBaHHS M s130Boi Macu [7]. Bigomo, 1o iHI0mbHI
aJIKaIoiNU payBoiib(il 3MITHOI TAKOXK XapaKTepHU3yIOThCS
AHTUMIKPOOHUMH, TTPOTUTPHOKOBUMH, TPOTH3AMIAIEHIMH,
aHTHNpOITipepaTHBHNMY, aHTHALYPETUIHUMH, aHTHXOJTIHEP-
TIYHUMH i aHTUMYTAareHHUMH BJIaCTHBOCTAMH [8,9].

AKTyaJIbHIM € PO3pOOJICHHS HOBITHIX TEXHOJOTIH OTpH-
MaHHs Ne(IIUTHOI KOJIOTIYHO YHCTOI POCIMHHOI OioMacH,
IO MIiCTHTh O10JIOTIYHO aKTHBHI CIIOJYKH, OCKIJIBKH POC-
JIMHHA CHPOBHHA TSl BUPOOHHIITBA JTIKAPCHKUX TIPENapariB i
610JIOTTYHO aKTHBHHUX J100ABOK PiJIKICHA Ta JIOpOroBapTicHa.

[TepcrieKTHBHUM JIKEpesioM O10JIOrYHO aKTUBHHUX CIIONYK
MOsKe Oy TH KyIBTypa in vitro (KyIbTypa KIITHH, TKaHWH, Opra-
HIB) BiIOBiTHKX BUB pociuH [2,10]. Orprmana 6iomaca B
YMOBAX i1 Vilr0 € aCeITUYHOFO, 32 SIKICTIO OJTM3HKOI0 200 HABITh
KPAIIIOF0 32 CHPOBHHY, SIKY 3aTOTOBJIIOTH Y ipupoi [11,12].

B IncrutyTi Monekynspuoi 6iosorii 1 renernkn HAH
VYkpaiau y 1990-x pokax B. A. Kynax i criBaBt. po3poouiin
AITBTePHATUBHUM O10TEXHOIOTTIHII METOJT OTPUMAHHS aiiMa-
JiHy 3 6l0MacH KyJIbTypH TKaHUH payBolib(]ii 3miiHoi1. [[xepe-
JI0 KJTITUHHOT 0i0Macu — BUCOKOTPOAYKTHBHUM mitam K-27
KyJBTYpU TKaHUH R. serpentina, orpuManuid y 1985—1987 pp.
y pe3yJbTari KIIITHHHOI CEJIEKIIii Y CIieliaJbHIX YMOBaX Ha
CIIeLiaIbHO PO3POOJICHUX KHUBIWIILHHX cepenoBuinax. [lltam
K-27 R. serpentina icTOTHO BiAPI3HAETHCSA 32 BMICTOM aJIKa-
JIOi/TIB BiJl KOPEHIB TUKHUX POCIUH. Yripomork 1990-2000-x
POKIB 1 B JTaDOpPaTOPHUX, 1 MPOMHCIIOBUX YMOBaX BHPOILLY-
BaHHS BiH HaKOIMYYBaB, KPiM alfMaJIiHy Ta HOTO IOXiTHUX
(0,9-1,4 %y cyxiii 6iomaci, o craHoBUTH 45 % Bix cymu
ankanoinis), BomineHin (0,1-0,4 %), pe3epriH, CepIICHTHH,
aiimaninuy, pecunHaMid (He 6impmie HiX 0,05 % KoXeH)
[10,11,13].

MeTa po6otu

JlocmipKeHH s SIKICHOTO Ta KUTbKICHOTO BMICTY 1HIOJIBHUX
ANKANOiIiB y KIIITHHHIN OioMaci KyJIBTypH TKaHUH Rauwolfia
serpentina, TPUBAJIO BUPOLIYBaHIH in vitro.
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Puc. 1. XpomaTtorpama ankanoifis y knitvHHin 6iomaci wramy K-27 R. serpentina:

1) xpomatorpama 3a MOBHUM iOHHUM CTPYMOM; 2) XpomaTorpama 3a ioHom m/z 327 (ion [M+H]* anmaniny); 3) xpomatorpama 3a ioHom m/z 609
(ioH M+H]* pesepniHy); 4) xpomatorpama 3a ioHom m/z 355 (ioH [M+H]* ioximBiHy).

Martepianu i MeToau pocnimkeHHs

Marepia mist JoCTipKeHH —0ioMaca OTpUMAaHOTO Y BiUILT
TeHETHKH KINTUHHUX MOMYJsIiil [HCTUTYTY MoJeKymsipHOT
6iomorii i renetukn HAH VYkpaiuu Ta KyJbTHBOBaHOTO
nonax 30 pokiB B yMOBax in Vitro BUCOKOIPOILYKTHBHOTO
mramy K-27 KyasTypu TKaHUH payBoibdii 3miiroi [10,11].
[ITam BUpOIITyBaIM B TEPMOCTATOBAaHNX YMOBax (27-28 °C)
y TEeMpsSBl y CKISIHHX MOCyIuHaX 00’eMom 250 mi, 1o
Mictiii 50 MIT CrIelianbHOTO KHUBHIIBHOTO arapu30BaHOTO
cepenosuiia [ 10]. Kinituany 6iomacy Ha 65—70 neHb pocTy
BHUCYIIYBaJIH 3 BAKOPUCTAHHSM 1H(PPaYEepPBOHOT CYIIAIBLHOT
macu (BupodHuk TOB «ABanraps CBM Cepgicy», Ykpaina)
npoTsiroM 106m 3a temneparypu 55 °C i Bomorocti 56,3 %
3 IIPOYBKOIO MOBITPS Yepe3 KOXKHi 15 XBHIMH mpoTsirom 4
XBUJIMH.

Jlyist BU3HAUCHHS BMICTY aJIKaJIOiiB CyXHil marepial
EKCTparyBajil METAHOJIOM 13 PO3PaxyHKy Maca CHPOBH-
HU (T): 00’em metaHomy (mi) = 1:10 i3 momaBaHHAM 1
Kparuti BOJHOTO PO3YMHY aMiaky Ha yJIbTpa3BYKOBiH OaHi
npotsiroM 30 XB 4OTHPUPA30BO, 00’ €IHYBaJIM METaHOJbHI
€KCTpPaKTH, YIaproBalli y BaKyyMi Ta MOBTOPHO PO3BOJIHIH
10 ¢ikcoBaHOTO 00’€MYy, KW BiANOBiAaB 1 MI MeTaHOTY
Ha 0,1 T BuXigHOI cyxoi cupoBuHH. [Ipemapari KIITHHHOI
O6iomacu payBoibQii JOCITIIKYBald, BUKOPUCTOBYIOUH
BUCOKOC(DEKTHBHHI piIUHHUK XpoMarorpad i3 mMac-criek-
tpomerpuuHoto aerekuieo TSQ Vantage (ThermoFischer
Scientific, CIIIA). XpomarorpadyBaHHs BUKOHAIU Ha
KoJtoHIi 3 ¢a3oro C18 i rpaieHTHIM eNTFOIOBaHHAM (BOAA !
METaHOJI, CEHCHOLITi3aTop — aMiagHO-(popmiaTHHIA Oydep
0,05 %).

CraHaapTHi PO3YMHH JTKAIOIAIB JUIsl KaiOpyBaHHS IOTY-
BaJIH 3 aiiMaItiHy (OCHOBH), pe3epIiiHy (OCHOBH) Ta HOXiMOi-
HY TiJJPOXJIOPHIY IUISIXOM PO3BEICHHS TOYHUX HABAKOK y
MeTaHomi 10 koHueHTpamii 0,5-1,0 mr/min. Xpomarorpamu
BinOymoByBamu 3a cTpyMoM ioHiB [M + HJ* mns kokHOTO
aJKaoina Ta HOpiBHIOBAJIH [LIOII XpoMaTorpadidHuX miKiB
13 IUIOIIAMH TIiKiB CTaHAAPTIB. [l anKamoimiB, BIAMIHHIX
BiJ aliMaliHy, pe3epriHy Ta HoxiMOiHy, OI[iHIOBaJbHUI
YMICT PO3paxoBYBallM 3a CITIBBIJHOIICHHSM ILIOL] XpoMa-
TorpadiuHMX MiKiB IUX aJKaJIOIAIB 10 MiKIB CTAaHIAPTIB, Y
TIPUITYIICHH] OTHAKOBOT 10HI3aIliT /ISl CTPYKTYPHO IMOI0HIX
QJIKAJIOITIB.

PesynksraTtn

VY pesymprari mocmimkens metogom BEPX BcranoBmim,
o y KIiTHHHIN 6iomaci mramy K-27 payBomsdii 3MiiHOI,
KyJbTHBOBaHOTO TOoHA 30 pOKiB y cTabiIbHUX YMOBaX y
nepecaHiil KylnbTypi in vitro, HakormuayeTbes 20 1HI0IBHIX
ankanoinis (puc. 1). Y cymi ankayioiniB OUTBLIICTE CTAHO-
BIJIH AJIKAJIOITU aiiMaTiHOBOI TPYITU: aiiMaJiH, alleTHUIan-
MaJIiH, aleTHIHOpaiMaiH, aifMallilliH, METUIaiMalliH.
Kpim TorO, Y KIITHHHIN O6ioMaci HasBHI payKa(QpUIIUH,
paydmopuauH, ioximM0iH, HoXiMOiHOBA KHCIIOTa, €0ypHAMO-
HiH, TIepaKiH, TpaMiH, pe3epIIiH, aJICTOHIH, CTPIKTOCHINH,
TabepPCOHIH, alleTUIIBOMIJICHIH, PECIliHHAMIH, Je3eTPiIHH,
TPUIITaMIH.

BwmicT ankasioiziB pe3epriHOBOI IpyITi MEHIIHH OPIBHSHO
3 aiiMaJIiHOBOO, CTAHOBUB Maiike 6 %o BijI CyMH aJIKaJIOi/liB.

Cepen iHAOIBHUX AJNKANOINIB Y KJIITHHHIN Oiomaci pa-
yBOJb(Dii BCTAHOBMIIN HAHOUTBIINI yMICT aliMalliHy Ta HOro
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Tabnuuga 1. KinbkicHWiA BMICT iHOONBHWX ankanoifi y KNiTuHHIN Biomaci
wramy K-27 R. serpentina

Ankanoin (mlz) Bwmict ankanoigis Y KNITUHHIN

6iomaci, % Bip cyxoi Macu

AvimaniH Ta 1noro isomepu 327 0,69
0,009
0,020

Pe3sepniH Ta oro isomepu 609

Voxim6iH Ta ioro isomepu | 355

moximanx — 0,69 % Bix cyxoi MacH, AEIIO HIDKIHK — HOXIM-
6iny (0,020 %) Ta pesepminy (0,009 %) (maba. 1).

Cyma aiimMaliHy Ta CTPYKTYPHO MOMIOHUX aJIKajoiniB
omiHoYHO ctaHoBMIa 1,6 % Bix cyxoi macu. O1iHIOBaIEHE
3HaYCHHSI CyMH BCIX aJIKaJIoiiB payBombgii 3miiHoi —2,8 %.

O6roBopeHHs

3a pi3HIMH JaHIMH, CyMa aJTKaJIOiiB Y KOPEHSIX TUKOPOCITIX
pociuH payBonb(ii 3MiiHOI cranoBuTh 0,8—1,3 % Bix cyxoi
MacH [1,8]. KopeHi MicTsTh 31€01IBII0T0 pe3epItiH, peCluH-
HaMiH, aiMaJIiH, aliMailuH, i30aiiMaitid, payximMOiH, i30pa-
yXimMOiH, payBONb(iHIH, CEpPIICHTHH, CEPIICHTHHIH, CEpIIiH,
roximOiH, TeOaiH, manaBepuH. BigoMo, 1o BMICT alkasoiniB
3aJIeKHUTh BiJl TeorpadiqvHOro MicIist 3pOCTaHHsSI POCIHH 1
mopu poky. Hampukian, 3i6pani y TpyaHi y mraTti Accam
(Iamist) xopeHi payBomb(dii 3MiTHOT MalOTh HAHBHIIMI BMICT
(mo 2,5 %) ankanoinis [14]. CymapHuii ymicT ajikanoiiis
kimiTnHHOT 6ioMacu mramy K-27 R. serpentina nipotsirom 30
POKIB KyJIETUBYBAHHSI IIOCTiIHO cTaHOBHTH 2,5-3,0 % [10,11].

Iepii cripodu oTpuMary KyasTypy TKaHHH payBoibQil
3MiTHOT 3pobmim 1ie y 1960-X pokax, oJjHaK KyJIbTHBOBaHI
KIIITHHA HAKOTIMYYBaJM HU3BKI KIIBKOCTI ajKaNoifdiB, a
BMicT aiiMaitiny B cyxii 6iomaci He nepeuiryBas 0,1 %,
a B KOPEHSX IHTaKTHOI POCJIMHHM HAKOIMYYBAJIOCS Maiike
0,3 % aiimaniny [15]. I1i3Hime oTpuMany mram KyiabTypH
TKaHWH R. serpentina, B SKOMy Hakonnaysanocs 10 1,10 %
cymu ankayoiie i 1o 0,25 % ankasoiniB rpynu iHIOIIHY B
nepepaxyHKy Ha cyxy Oiomacy [16].

[HIITi BYCHI OTpUMAaITH CYCIIEH31HY KYIIBTYPY IIbOTO BHILY,
B sIKi¥ BusiBIUTH Maibxke 30 iH1oapHUX ankanoiniB. Cepem HIX
nepeBakaB BomiieHiH (0,2 %), skuil He BUSBHIM B JAMKO-
pociux pocmuHax [17]. V cycnensiiHiil KyIsTypi HAKOIH-
qyBajoch He Oibire Hixk 0,07 % aiimaniny [18]. Orpumanu
TPAHCTEHHY KYJBTYpY KOPEHIB R. serpentina, B SKUX BUSIBUAIA
HOBI aJIKaJIOi1, HEeIAeHTH()IKOBaHI B TUKOPOCIHX POCIIHH.
Bwicr aiimaniny B 6iomaci kopenis cranosus 0,3-0,6 % [19].

ITokazano, mo y TpancgopMoBaHiii KyJIbTypi KOPEHIB
payBoubdii 3MITHOT Bi/IHOCHUI BMICT pe3epIiiHy KOJIMBaBCS
Bin myxxe Hu3bKoro (0,0064 %) 1m0 TOPIBHSIHO BHCOKOTO
(0,0858 %). Bigznaunmo, mo MakCHMallbHE 3HAYCHHS
BMICTY pe3epIliHy B KyJbTypl y 2—3 pa3u NepeBHIIyBaIo
[IeH TIOKa3HUK Y KOPEHSIX POCIUH payBoib(ii, BHPOIIEHIX
Y TIOJTHOBUX YMOBaX mpotsiroM 1824 wmicstis [20].

Otxe, npoananizoBaHuil mwram K-27 KynsTypu TKaHUH
R. serpentina € HaUNPOMYKTHUBHILINM 3 YCIX BIJJOMUX KyJb-
Typ TKaHUH 1 KIITHH payBonbQii 3MmiiHOI. Bin cTabinpHO,
nipoTsiroM noHaz 30 pokiB BUPOLIYBaHHS i Y IPOMHCIIOBHX,

1 1a0OpPaTOPHUX YMOBAX HAKOMUYYE TOHAT 2 % 1HIOIBHUX
aJIKaJIoINiB y CyXii OioMaci, OCHOBHA YacTHHA 3 HUX — aii-
MaJIiH 1 #Oro MOXiHi.

BucHoBku

1. Pe3ynbrary JOCITIPKEHHS CBII4aTh, 1110 Y KIIITUHHIH 010-
maci iramy K-27 R. serpentina cymapHuii yMIiCT IHIONBHHUX
QJIKJIOIIIB MPOTSIroM Maiixke 30 pOKiB HOTro KyJIETHBYBaHHS
CTaOUIbHUH 1 € OUIBLINM MOPIBHSHO 3 IPUPOIHOI CUPOBH-
HOIO0 — KOPEHSMH TPOIIYHUX POCIUH PayBoJb]ii 3MiTHOI.
CymapHuii ymicT aJikasIoi/iiB y mepepaxyHKy Ha cyxy Giomacy
KyJIbTUBOBAHHX KJIITHH CTAaHOBUB 2,8 %, BMICT aiiMaiHy Ta
aitmarniHonoaioHux ankanoigie — 1,6 % Bim cyxoi Macu, a
JUTSL TIPUPOAHOT CUPOBUHU (KOpPEH1 5—7-piuHUX POCIHMH) —
0,8-1,3 %.

2. lle mae migcTaBH CTBEPIKYBATU MEPCHEKTUBHICTH
BUKOPHCTAHHS 1HIOIBFHHUX AJTKAJIOIIIB, IO OTPUMAHI 3 KITi-
THHHOI 0ioMacu BHCOKONPOAYKTUBHOI KyJBTYpH TKaHUH
mramy K-27 payBonbgii 3MiTHOI, UIT CTBOpEHHS HOBHX
JKapChKUX 3acO0iB 1 Oi0JMOTIYHO AKTHBHUX MO0ABOK IUIS
JIKyBaHHS Ta NPO(DITAKTHKH 3aXBOPIOBaHb CEPLEBO-CY-
TUHHOI crcTteMu. Tak, KIiTHHHA 6ioMaca KyIbTypH TKaHHH
payBoab(dii 3MiiHOI cTama OCHOBOO UIsI PO3pPOOICHHS
HOBHX JIE€THYHHUX 100aBOK CHOAiiiHO-cemaruBHOI il «Co-
HOPMIH» 1 CTUMYJISITOpA CTaTeBOi AKTUBHOCTI YOJOBIKiB
«IIpocraronopminy» TM «JloOpaisp» (BiamoBiaHi myomikarii
TOTYIOTBCS).

[lepenexTHBY MOAIBIINX A0CTIKeHE TIEpen0adaoTh 10-
CJIIJDKEHHST BMICTY Ta CIIEKTpa 1HJOJIBHUX aJIKaJIoiNiB, IO
HaKONMYYIOThCS y KIITHHHIN Oiomaci R. serpentina, BUpO-
IIEHIH B PI3HUX YMOBaX Ha Pi3HHUX JKUBHIBHHX CEPEIOBHU-
miax. e gacTb 3Mory po3poOuTH 010TEXHOIIOTIT OIepKAHHS
GioMacy 3 pi3HUM BMICTOM aJIKaJIOI/iB, IO BiAPI3HSAIOTHCS
3a (hapMaKOJIOTIYHOO €T,
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Morphological rearrangement of the metabolic link
of the microcirculatory bed of guinea pigs lungs after sensitization
with ovalbumin

S. S. Popko

Zaporizhzhia State Medical University, Ukraine

The reaction of the lung microvessels is an urgent issue of morphology and medicine in general, as well as one of the insufficiently
investigated points in the study of morphological changes in chronic allergic diseases of the respiratory system.

The aim is to study the morphological changes in the vessels of the metabolic link of the microcirculation in the lungs of guinea pigs
sensitized with ovalbumin.

Materials and methods. We have studied the lungs of 48 guinea pigs, using histological and morphometric methods, under conditions of
experimental ovalbumin-induced allergic inflammation, simulated by three-time subcutaneous sensitization and subsequent 8-day intranasal
inhalation of ovalbumin. To estimate the structural and functional state of capillaries, the inner diameter of the vessels was determined.

Results. A general regularity in the reactivity of the hemomicrocirculatory bed of guinea pig lungs in experimental ovalbumin-induced
allergic inflammation was established, which consists in a significant structural and functional restructuring of the exchange vessels of the
microcirculatory bed. Dysfunction of the capillaries endothelium is manifested by a change of vasodilatation to vasospasm, as evidenced
by morphometric changes in the diameter of the capillaries lumen in the experimental groups, and an increase in the permeability of the
capillaries wall, which is confirmed by edema and disorganization of the connective tissue component.

Conclusions. Allergic inflammation leads to structural and functional reorganization of the metabolic link of the hemomicrocirculatory bed
of guinea pig lungs, which has a multidirectional staging character depending on the duration of the experiment and is a manifestation of
a violation of the compensatory-adaptive processes of hemomicrocirculation. The most pronounced changes in the form of a decrease
in the diameter of the lumen of the blood capillaries of the lungs of guinea pigs by 23 % compared to the control are observed during the
late period of the development of the allergic inflammatory process.

Key words: capillary, microcirculation, experimental allergic inflammation, lung, ovalbumin, guinea pig.
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Mopdonoriuna nepedynoBa 0OMiHHOI NaHKM MIKPOLMPKYNSATOPHOIO pycrna nereHb MOPCLKUX CBUHOK
nicns ceHcubinisauii oBanbL6yMiHOM

C. C. lNonko

AkTyanbHor npobnemoto Mopdonorii Ta MeAULIMHK, @ TAKOX OAHUM i3 HEA0CTaTHBO AOCTIAKEHNX SABULL Y BUBYEHHI MOPCOMNOriYHUX 3MiH
Mif Yac XPOHIYHMX anepriYHnxX 3aXBOpIOBaHb AMUXanbHOI CUCTEMM 3aNULLIAETLCS peakLis MiKpOCyOWH NereHb.

MeTa po6oTu — BUBYNTM MOPEONOTiYHI 3MiHM CyaAnH OBMIHHOT NaHKV reMOMIKPOLIMPKYNATOPHOO pycna NereHb MOPCLKUX CBUHOK, CEH-
cubinizoBaHnx oBanbLObyMiHOM.

Marepianu Ta MmeToau. 3a JONOMOrOIO FCTONONYHOr0, MOPGOMETPUYHOTO METOAIB BUBYMIIU NereHi 48 camLyiB MOPCbKOi CBUHKM B yMOBaXx
eKcnepuMeHTansbHOro 0BanbbyMiH-iHIYKOBAHOTO anepriYHoro 3anarneHHs, sike MOLEoBasu LWISIXOM TPUpasoBoi NigLWKipHOT ceHeunbini-
3auii Ta HacTynHoI 8-4eHHOI iHTpaHa3anbHoi iHranauii oBanbbymiHOM. [Ins BU3HAYeHHS! CTPYKTYpHOI Ta dyHKLiOHanbHOT nepebynosu
KPOBOHOCHMX Kaninspie yCTaHOBMIOBANM BENMYMHY BHYTPILLIHBOTO AiaMeTpa CyAvH.

PeaynikraTtn. BctaHoBMNM 3aranbHy 3aKOHOMIPHICTb peaKTUBHOCTI MIKPOLIMPKYNSTOPHOTO pycrna nereHb MOPCbKUX CBUHOK Mpu eKcne-
pUMeHTanbLHOMY 0BanbbyMiH-iHAYKOBaHOMY anepriyHoMy 3ananeHHi, Lo Nnonsrae B CyTTEBIN CTPYKTYPHO-OYHKLiOHanbHi nepebynosi
CyAVH 0BMiHHOIT NaHKy MIKPOLIMPKYNSTOPHOIO pycna NereHb MOPCHKOT CBUHKW. Tak, BUSIBUMM O3HAKM ANCEYHKLIT eHO0TENiK0 KPOBOHOCHUX
Kaninspis: 3aMiHy Aunaraii CyauH Ha CTiiK1 cna3M, Npo Lo CBigYMIn MopoMeTpUYHI 3MiHK diameTpa NPoCBiTY Kaninsapis B eKCnepuMeH-
TanbHKX rpynax, a TakoX 30inbLUeHHst NPOHUKHOCTI CYAMHHOI CTiHKM, LLIO NiATBEPAXYHOTb HAOPSIK | Ae3opraHisaList CronyYyHOTKaHUHHOMO
KOMMOHEHTA | CTPOMY.
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BucHoBku. AneprivyHe 3ananeHHs Npu3BoanTb 40 CTPYKTYPHOI Ta yHKLiOHanbHOI peopraHisaLii 06MiHHOT naHK1 MiKpOLIMPKYNSITOPHOTO
pycna nereHb MOPCbKWX CBUHOK, LLIO MaE Pi3HOCNPAMOBaHWIA CTaAiNHWIA XapakTep 3anexHo Bif TPMBANOCTi EKCMEPUMEHTY Ta € NPOSIBOM
NOPYLUEHHS1 KOMMNEHCaTOPHO-aAanTaLiiHUX NpoLeciB reMoMikpoLmpkynsLii. Hanbinblue BupaxeHi 3MiHU, a caMe 3MEHLLEHHS fjiameTpa
MPOCBITY KPOBOHOCHMX Kaninsipi nereHb MOPChbKMX CBUHOK Ha 23 % MOPIBHSHO 3 KOHTPOMIEM BUSIBUMW MPOTSrOM Mi3HbOrO Nepiogy po-
3BMTKY anepriyHoro 3ananbHOro npoLecy.

Knto4yoBi crioBa: KpOBOHOCHWIA Kaninsp, MiKPOLMPKYMALIS, eKCriepyMeHTanbHe anepridyHe 3anarneHHs, nerexsl, oBanboymiH, Mopcbka
CBUHKA.

AxTyanbHi nuTaHHA papMaLeBTUYHOI | MeaWYHOI Hayku Ta npakTuku. 2021. T. 14, Ne 1(35). C. 79-83

Mopdonoruyeckas nepecTpoiika 06MeHHOro 3BeHa MUKPOLIMPKYATOPHOrO pycna NErkux MOPCKMX CBUHOK
nocne ceHcMGMnu3aumm oBanbGyMMHOM

C. C. lNonko

AkTyanbHomn npobnemoit Mopchonorum 1 MegULMHbI, a Takke OOHUM U3 HeLOCTATOYHO UCCMEAOBAHHbIX SBNEHU B U3y4eHnn Mopdono-
TUYECKNX U3MEHEHWIA NPY XPOHUYECKMX annepriveckunx 3abonesaHusx AblxaTernbHOM CUCTEMbI OCTAETCs peakLmsi MUKPOCOCYA0B NErkuX.

Llens pa6oTtkl — u3yuntb Mopconornieckne U3MeHeH1s cocyAoB 0BMEHHOTO 3BeHa MUKPOLIMPKYNSTOPHOTO pycna Merkux MOPCKUX
CBMHOK, CEHCUOUIMM3MPOBaHHbBIX 0BaNbGYMUHOM.

Matepuansi u metoakl. C NOMOLLBIO FTMCTONOMMYECKOr0, MOPOMETPUYECKOTO METOA0B U3y4unn nerkve 48 camLoB MOPCKON CBUHKM
B YCNOBMSIX 3KCMEPUMEHTANbHOrO 0BanbbyMUH-MHAYLIMPOBAHHOTO aniepruyeckoro BocnaneHus, KoTopoe MOAenMpoBany nyTem Tpex-
KpaTHOW MOAKOXHON CeHcnbunusauum n nocnegyrolen 8-AHeBHON WHTPaHa3anbHOW MHranauum osanbbymuHoM. [ina onpegenexns
CTPYKTYPHOW 1 (OYHKUMOHANbHO NEPeCcTPOKN KDOBEHOCHBIX KanunnspoB Onpeaensny BeNu4nHy BHyTPEHHero AnameTpa CocyaoB.

Pesynkrathl. YcTaHoBneHa obLyasi 3akOHOMEPHOCTb PeakTUBHOCTU reMOMUKPOLIMPKYMSITOPHOTO pycra Merkux MOPCKWUX CBUHOK Mpw
3KCNepUMEHTarnbHOM 0BarnbOyMUH-UHOYLMPOBAHHOM annepruyeckoM BOCNaneHum, 3aknodatoLLascs B CyLLECTBEHHON CTPYKTYPHO-(DYHK-
LIMOHaMNbHO NepecTpoiike cocynoB 0BMEHHOTO 3BeHa MUKPOLIMPKYIISTOPHOTO pycria NErkx MOPCKON CBUHKY. Tak, 0BHapyXeHb! NpuU3Haku
ANCDYHKLMM 3HOOTENUS KPOBEHOCHBIX KanunmsipoB: M3MeHeHWe aunatauuy CocyAoB Ha CTONKMIA CnasM, O YeM CBUAETENbCTBYIOT MOp-
homeTpryeckme N3MEHEHUS AUamMeTpa NPOCBETA KaNUMNSPOB B SKCNEPUMEHTANbHBIX TPynnax, a Takke yBENMYeHe NpoHLaemMocTy
COCYAMCTOMN CTEHKM, YTO NOATBEPXAALT OTEK U Aie30praHn3aLst COEAUHUTENBHOTKAHHOTO KOMMOHEHTA CTPOMBI.

BeiBoakl. Annepriveckoe BocnaneHne NnpuBoauT K CTPYKTYPHOW 1 PyHKLMOHAINBHON peopraHn3aLymn 06MeHHOro 3BeHa reMOMUKPOLMP-
KyNSITOPHOrO pycra Nerkmx MOpCKUX CBMHOK, KOTOpasi HOCUT pa3HOHanpaBneHHbI CTaAUNHBIA XapakTep B 3aBYCUMOCTY OT NPOAOITKM-
TEMNbHOCTW SKCMEPUMEHTA W SBMSAETCA NMPOSIBNEHNEM HapYLLEHWNS KOMNEHCAaTOPHO-aAaNTaLMOHHbIX MPOLECCOB FEMOMMKPOLIMPKYNSALMN.
Hawnbonee BbipaXeHHbIE U3MEHEHUS B BUAE YMEHbLLEHWS AMaMeTpa NpoCBeTa KPOBEHOCHbIX KanunmspoB JNErkux MOPCKWUX CBUHOK Ha
23 % no cpaBHEHWIO C KOHTPOINEM OTMEYeHbl B TEYEHME NO3AHEro Nepuoaa pasBuTHS anneprivyeckoro BoCManmTeNbHOM npolecca.

KntoyeBkle crioBa: KPOBEHOCHbIA Kanunmsp, MAKPOLMPKYMALMS, SKCepUMEHTanbHOe anmnepriieckoe BocnaneHve, nerkoe, oansoy-
MUH, MOpCKasi CBUHKa.

AxTyanbHble Bonpockl (hapMaLeBTMYECKON N MeAULMHCKON Hayku n npakTuku. 2021. T. 14, Ne 1(35). C. 79-83

In recent years, there has been an increase in the number of
chronic respiratory allergic diseases which is a significant
medical and social problem [1]. One of the insufficiently
researched issues in the study of morphological changes
in chronic respiratory allergic diseases is the reaction of
pulmonary microvessels [2,3]. The metabolic link of the
microcirculatory bed of lungs, located on the border be-
tween circulating blood and lung tissue, is one of the largest
functionally active systems of the studied organ. The partic-
ipation of blood capillaries in gas exchange, regulation of
homeostatic and metabolic processes, and intercellular inter-
actions, ensures the transport of gases, secretion of trophic
and regulatory substances in normal conditions and during
functional rearrangement aimed at adapting to damaging
factors action at allergic inflammation [4]. Numerous studies
have been devoted to the research of the processes of adaptive
restructuring microvessels walls in human and animal lungs
under the influence of various factors on the body [5-7].
However, structural rearrangement of microcirculatory bed
of the lungs in allergic inflammation is still the subject of
scientific discussions.

Aim
To study the morphological changes in the vessels of the

metabolic link of the microcirculatory bed in the lungs of
guinea pigs sensitized with ovalbumin.

Materials and methods

The object of the experimental study was lungs, removed
from 48 sexually mature male guinea pigs weighing 450—
600 g, which were kept in standard conditions of Zaporizhzhia
State Medical University vivarium. All manipulations were
carried out in compliance with the basic principles of work
with experimental animals in accordance with the provisions
of the European Convention for the Protection of Vertebrate
Animals used for Experimental and Other Scientific Purposes
(Strasbourg, 1986), the General Ethical Principles for Animal
Experiments adopted by the First National Congress on Bio-
ethics (Kyiv, 2001), the Law of Ukraine “On the protection
of animals from cruelty” (from 21.02.20006).

Allergic airway inflammation was induced with subcutane-
ous sensitization and followed challenging with intranasal in-
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halation with ovalbumin (OVA) (Sigma Aldrich, USA). Guinea
pigs were actively sensitized with ovalbumin (0.5 mg/mL)
with alum (10 mg/mL in saline) as an adjuvant (AlumVax
Hydroxide vaccine adjuvant, OZ Biosciences France) sub-
cutaneously injected into the interscapular region on days 0,
7 and 14. From days 21 to 28 of the experiment, guinea pigs
were challenged for 15 min with inhalation of either OVA
(10 mg/mL in saline) via a nebulizer (Little Doctor Interna-
tional, Singapore, LD-211C) attached to a plastic box. The
animals were divided into 6 groups (8 animals in each). The
first four groups are animals sensitized and aeroallergenic
to OVA, withdrawn from the experiment, respectively, on
the 23, 30", 36" and 44" days after the start; group 5 is
control group, where the animals received injections and
were challenged with saline only; group 6 is intact one. For
the purpose of rational presentation of the obtained data and
their interpretation, we conditionally distinguish the early
(231, 30™ days of the experiment) and late (36" and 44" days
after the start of the experiment) periods of the development
of allergic inflammatory process in the lungs.

The animals were withdrawn from the experiment with
an overdose of thiopental anesthesia (50 mg/kg) according
to the established terms (23, 30", 36™ and 44" days of the
experiment). Histological sections were stained with hema-
toxylin-eosin. Impregnation by silver was carried out accor-
ding to the Laidlaw method to identify reticular and elastic
fibers, and with Mason staining to assess the organization of
collagen fibers. The sections were viewed and photographed
with a compound binocular light microscope (Primo Star,
Zeiss, Germany). The inner diameter of the blood capillaries
was determined.

The research results were processed with modern statis-
tical methods of analysis on a personal computer using the
standard software package Microsoft Office 2010 (Microsoft
Excel) and Statistica for Windows 13 (StatSoft Inc., Ne JP-
7Z8041382130ARCN10-J). While testing the hypothesis about
the normal distribution of the studied parameters, we used
the Shapiro—Wilk test and the Kolmogorov—Smirnov test of
consistency. We used the Kolmogorov—Smirnov homogeneity
criterion testing the hypothesis that two independent samples
belong to the same distribution law. The arithmetic means (M)
and standard errors of the mean (+m) were calculated. The
statistical significance of intergroup differences according
to the data obtained was established using the parametric
Student’s t-test (P*) and the nonparametric U-Whitney—Mann
test (P**). The obtained indicators were compared between
the median and interquartile range Me (Q1; Q3). Differences
between the compared values at the level of 95 % (P < 0.05)
were considered statistically significant.

Results

Histological analysis of microcirculatory bed of guinea
pigs’ lungs revealed the following components: arterioles
and precapillaries demonstrated a resistive link, capillaries
— an exchange link, postcapillary and muscle venules — a
capacitive link. In animals of the intact group, capillaries of

the microcirculatory bed of lungs are thin-walled vessels of
a continuous type with an average lumen diameter of 6.91 +
0.06 pm, their wall consists of a continuous thin endothelium
with a thickness of 0.1-0.2 pm and flattened pericytes.

The development of experimental ovalbumin-induced aller-
gic inflammation in guinea pigs’ lungs leads to structural and
functional rearrangement of the lung microcirculatory bed, in-
cluding its metabolic link. Histological examination revealed
aregular sequence of morphological disorders manifestations
in the system of lung microcirculation. It varies from the
sludge phenomenon of erythrocytes and stasis of blood cells
in the early period to hemorrhages and plasmorrhages of
varying severity, accompanied by stromal connective tissue
disintegration in the late period of development of experi-
mental ovalbumin-induced allergic inflammation (Fig. 7).

Morphological changes in the structure of blood capil-
laries of pulmonary microcirculatory bed, identified at the
light-optical level, have their own quantitative morphometric
characteristics.

There were no statistically significant differences between
the indices of the diameter of blood capillaries lumen in the
animals of the intact and control groups (P* > 0.05); this
indicates that the procedure itself does not affect the changes
in the morphometric parameters of the metabolic link of the
microcirculatory bed of guinea pigs’ lungs. There is a tenden-
cy for the blood capillaries lumen to increase in the diameter
after sensitization and challenge with ovalbumin in the early
period of development of experimental ovalbumin-induced
allergic inflammation in the lungs. A statistically significant
decrease in the diameter of the blood capillaries lumen, in
comparison with the control group, is observed during the
late period of development of allergic inflammation from the
36" day of observation (Fig. 2).

The average diameter of the blood capillaries lumen is 8.44
+ 0.14 pm in the first experimental group on the 23 day of
observation, which is 6 % more than in the control group.
Vasodilation is also preserved on the 30" day of observation
in the second experimental group, where the average diameter
of the blood capillaries lumen was 8.7 + 0.08 pm, which was
9 % more than in the control group. In the late period of the
development of allergic inflammation in guinea pigs’ lungs,
a statistically significant decrease in the diameter of the
blood capillaries lumen by 7 % compared to the control was
observed in the third experimental group on the 36" day of
observation — 7.41 + 0.14 um (Fig. 2). The tendency to a de-
crease in the parameters of the diameter the blood capillaries
lumen persisted on the 44" day of observation in the fourth
experimental group and was 6.15 + 0.15 pm, which is 23 %
less than in the control group (P*/** < 0.05).

Discussion

Sensitization and challenge with intranasal inhalation with
ovalbumin leads to a significant structural and functional
restructuring of the metabolic link of the microcirculatory
bed of guinea pigs’ lungs. It is manifested with endothelial
dysfunction of blood capillaries, consisting in changes from
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Fig. 1. Microscopic changes in the microcirculatory bed of guinea pigs’ lungs after sensitization and challenge with ovalbumin on the 23" (1a), 30"
(1b), 36" (1c, 1d) days after the start of experiment. 1a, 1b: vasodilation, plethora, hemorrhages, sludge-phenomenon of erythrocytes of capillaries
of interalveolar septa; 1c, 1d: edema and disorganization of the fibrous elements of the connective tissue, surrounded microvessels. Staining: 1a,
1b - G. and E.; 1c — Impregnation by silver according to Laidlaw; 1d — Mason staining. x400, 1b — x1000.

2 Fig. 2. Morphometric parameters
4 of the blood capillaries of the
—|— microcirculatory bed of guinea

pigs’ lungs after sensitization with
i T ovalbumin.

*1 P < 0.05 (Student's t-test);

. —" T *: P < 0.05 (Whitney—Mann
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group. Me (Q1; Q3).
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Morphological rearrangement of the metabolic link of the microcirculatory bed of guinea pigs lungs after sensitization with ovalbumin

vasodilatation in the early period of allergic inflammation
to persistent spasm in the late period of inflammation. It is
confirmed by morphometric changes in the diameter of the
capillaries lumen in the experimental groups. Another change
is increased permeability of the vascular wall, as evidenced
by edema and disorganization of the stromal connective tissue
component. A similar trend is observed in scientific research
by other authors [8,9]. The degree of reaction of the microcir-
culatory bed vessels in the organs determines the dynamics
of interstitial interaction during compensatory-adaptive and
pathological processes. Adaptive changes in the microvessels
of various organs are variable and staged, associated with
phylo- and ontogenetic features and are manifested by regular
compensatory reactions.

Allergic inflammation develops in guinea pigs’ lungs
as a result of sensitization and challenge with ovalbumin.
The mechanism of inflammation is a cascade of processes
involving a wide variety of cells, cytokines and mediators,
whose interaction forms the characteristic inflammatory
process and rearrangement of microvessels and bronchi [10].
The vascular factor plays an important role in the develop-
ment of the allergic process in the lungs. Endothelial cells
express P-selectin, E-selectin, Sox17, intercellular adhesion
molecules-1 (ICAM-1) and blood cell adhesion molecules
(VCAM-1) [11]. On the other hand, the components of the
vascular wall (endothelium, smooth myocytes, fibroblasts)
are targets for neuroendocrine [12] and immune factors [10]
of the development of allergic process in the lungs.

Conclusions

1. Experimental ovalbumin-induced allergic inflamma-
tion leads to structural and functional reorganization of the
exchange link of the microcirculatory bed of guinea pigs’
lungs. It has multidirectional and staged nature, depending
on the duration of the experiment and is a manifestation
of a violation of the compensatory-adaptive processes of
microcirculation.

2. The most pronounced changes such as a decrease in the
diameter of the blood capillaries lumen of guinea pigs’ lungs
by 23 % compared to the control are observed during the
late period of the development of the allergic inflammatory
process.

Prospects for further research. We are going to study
ultramicroscopical and immunohistochemical changes in
microvessels of the lungs of guinea pigs with allergic in-
flammation.
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The aim of the study is to identify the characteristic subjective features of highly qualified athletes with different types of cardiac rhythm
regulation.

Materials and methods. 202 highly qualified male athletes aged 22.6 + 2.8 years and engaged in acyclic sports were examined. According
to the designed survey protocol, all athletes were interviewed using a specifically designed questionnaire, which included 4 questions
pools, each of them characterized certain components of athletes’ subjective assessment of their condition and attitude to it during the
previous week, as well as studies using spiroarteriocardiorhythmography (SACR).

Results. The SACR study allowed to divide athletes, taking into account heart rate variability (HRV) parameters, into 4 groups according
to the types of their cardiac rhythm regulation. Subjective signs that might have clinical significance in the development of cardiovascular
overexertion were uncomfortable sensations in the heart, feeling of interruption in the heart work, perspiration at rest, headache after sleep,
perspiration at low loads, feeling of fatigue after sleep and night perspiration. Uncomfortable sensations in the heart occurred frequently
in 1 % of cases and periodically in 15.3 % of cases, and feeling of interruption in the heart work occurred frequently in 0.5 % of cases and
periodically in 14.9 % of cases. These indications were typical of people with cardiac rhythm regulations type | and Il. In type IlI the least
number of clinically significant features was noted. In type IV the number of significant features was less than in types | and II; however, this
is nonsignificant. Probable differences in the features of perspiration at rest were noticed in athletes with type IV in comparison with type Ill.

Conclusions. Subjective indications can be employed to verify the regulatory features of the cardiovascular system, which are associated
with the centralization of effects. Questionnaires can be useful in differentiating states of overexertion according to parasympathetic type
and a state of high training level in type IV cardiac rhythm regulation.

Key words: data collection, medical history taking, heart rate, athlete.
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KniHiyHO 3HauyLWi cy6’eKTMBHI 03HaKN BUCOKOKBanichikoBaHMX CMOPTCMEHIB i3 Pi3HUMKU TUNaMK perynsuii cepLeBoro putmMy
O. B. T'ysiit, A. B. MarnboBanwii, B. M. Tpau

MeTta po60Tu — BU3HAUNTM XapaKTepHi CyD eKTUBHI 03HAKM BUCOKOKBAmi(hikOBaAHMX CMOPTCMEHIB i3 Pi3HUMYM TMNaMm perynsii cepLeBoro
puUTMY.

Matepianu ta metoan. O6ctexunu 202 BrcokokBanicikoBaHUX CMOPTCMEHIB YOMOBIYOi cTaTi Bikom 22,6 + 2,8 poky, siki 3aiMaroTbCs
aUMKNIYHUMK BUZAMM CMIOPTY. YCiX CMOPTCMEHIB 3riHO 3 MPOTOKOIIOM OBCTEXEHHS ONWUTany, BUKOPUCTOBYIOYM aHKETY, Ky po3pobusu.
OnuTyBanbHUK cknagaeTbes 3 4 BroKIB 3anuTaHb, KOXKEH i3 HUX XapakTepr3yBaB NEBHi CKMagoBi Cy0’eKTUBHOIO OLHIOBaHHS BACHOTO CTaHy
Ta CTaBMEHHS 10 HHOTO NPOTArOM NonepeaHbOro TWKHS. Kpim Toro, BCiM oBeTexeHnM BrkoHanm cnipoaptepiokapgioputMorpadito (CAKP).

Peaynisratn. CAKP gocnifxeHHs 4ano MOXNMBICTb AndepeHLitoBaT CNOPTCMEHIB 3 ypaxyBaHHAM napameTpis BapiabenbHoCTi cep-
uesoro putmy (BCP) Ha 4 rpynu 3a Tunamu perynsuii cepueBoro putmy. Cy0’ eKTUBHI 03HaKU, SKi MOXYTb MaTy KMiHiYHE 3HAYEHHS Y
pasi po3BWTKY nepeHanpyxeHb CepLEeBO-CyAMHHOI CUCTEMU: HEMPUEMHI BiAYYTTS B AiNSHLUI cepus, BigvyTTs nepebois y poboTi cepus,
MITNMBICTb y CTaHi CMOKOK, FONOBHUIA Binb Micns CHY, MITNMBICTb Nif Yac HE3HAYHKX HABAHTaXeHb, HAsSIBHICTb BiAYYTTS BTOMU MICAs CHY
Ta NITAMBICTb Y HiYHWIA Nepiod. YacTi HempueMHi BigUyTTS B AinsHUI cepus BiasHaumnm 1 % pecnoHaeHTiB, nepioanyHi — 15,3 %; yacte
BiguyTTs nepebois y poboTi cepus — 0,5 % onutaHux, nepioanyre — 14,9 %. Lli o3Haku xapaktepHi ans | Ta |l Tunis perynsiuii cepuesoro
putmy. Mpw [l TYNi BUSIBUAM HaMEHLUY KinbKICTb KIiHIYHO 3HaYyLmx o3Hak. Mpu IV Tuni KinbKicTb 3HAYYLLMX 03HAK Oyna MEHLLOK, HixX
npu | Ta Il Tunax, ane HeeiporigHo. BiporigHnmu y cnopTcmeHiB i3 IV Tunom, nopisHiotoum 3i cnoptecmeHamu 3 |1l Tunom, 6ynu BigMiHHOCTI
33 03HaKO0 NITAIMBOCTI Y CMOKOI.
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Clinically significant subjective features of highly qualified athletes with different types of cardiac rhythm regulation

BucHoskn. 3a cyb’ekTVBHUMYI 03HAKaM1 MOXHA BU3HAUYUTUN PerynsaTopHi 0coBNMBOCTI CEpLIEBO-CYANHHOI CUCTEMM, LLIO NOB’A3aHi 3 LieH-
Tpanisauieto BNBiB. AHKETYBaHHSA MOXe ByTn KOPUMCHUM Ans AudepeHLiallii CTaHiB nepeHanpyxeHHs 3a napacuMnaTiyHnM TUMOM Ta
CTaHOM BUCOKOi TpeHoBaHOCTI npu IV Tvni perynauii cepLeBoro putmy.

Knrouogi cnioea: 36ip aaHux, 36ip aHamHesy, cepLeBuii puTM, COPTCMEHM.

AxTyanbHi nuTaHHA dpapMaLeBTUYHOI | MeaWYHOI Hayku Ta npakTuku. 2021. T. 14, Ne 1(35). 84-92

KnuHuyeckn 3HauMMble CyOLEKTUBHBIE NPU3HAKN BbICOKOKBANU(MLMPOBAHHbIX CMIOPTCMEHOB C pa3fMYHLIMU TUNAMM
perynsiumm cepaevyHoro putMa

O. B. T'yaun, A. B. Marnéanbiit, B. M. Tpau

Llenb paboThl — ONpeaeniTb XapaKkTepHble CyObeKTUBHbIE MPU3HAKM BbICOKOKBANN(MNLMPOBAHHBIX CIOPTCMEHOB C Pa3fiNiHbIMKU TUNIaMM
perynsummu cepag4Horo putma.

Matepuansl u metoakl. Obcnegosanm 202 BbICOKOKBaNM@ULIMPOBaHHbLIX CMOPTCMEHOB MYXKCKOrO nona B Bo3pacte 22,6 + 2,8 roaa,
KOTOpbIE 3aHMMAIOTCS aLMKIYECKUMU BuAaMu cnopTa. Bce cnopTcMeHbl cornacHo npoTokony obcnenoBaHnst NpoLLnv onpoc ¢ uc-
nonb30BaHMeM pa3paboTaHHOW HamMK aHKeTbI, koTopas bbina chopMrpoBaHa 13 4 6roKoB BOMPOCOB, KaXAbIA U3 HUX XapakTepu3oBan
onpefeneHHble CoCTaBnsoLLme CyObekTMBHOMN OLIEHKM COBCTBEHHOTO COCTOSHMS 1 OTHOLLIEHWE K HEMY B TeYeHWe npeablayLlen Hegenu.
Kpome Toro, Bcem ob6cneoBaHHbIM NpoBefeHa cnmpoapTepuokapanoputmorpadus (CAKP).

Pesynirartsl. CAKP-nccnegoBaHue no3sonuno anddepeHumpoBatb COPTCMEHOB C YHYETOM NapameTpoB BapnabenbHOCTW cepaeyHo-
ro putMa (BCP) Ha 4 rpynnbl no Tunam perynsiumm cepaedHoro putma. CyObekTUBHBIE NPU3HAKK, KOTOPLIE MOMYT UMETb KIIMHWYEecKoe
3HayeHVe Npu pa3BUTUM NEPEHANPSXKEHUIA CEPAEYHO-COCYANCTON CUCTEMbI: HEMPUSATHBIE OLLYLLeHNst B obnacTu cepaua, oLylleHne
nepe6oes B paboTe cepaLa, NOTNMBOCTb B COCTOSIHWM MOKOS, rofloBHasi 6omb nocne cHa, NOTNWBOCTb NPU HE3HAUNTENbHbIX Harpy3kax,
Hanuume OLLYLLIEHWs yCTanoCT1 NOCNE CHa W MOTIMBOCTL B HOYHOE BpeMsi. YacTele HenpusiTHble OLLyLLeHWs B 06nacTy cepaLa OTMETUNK
1 % pecnoHaeHToB, nepmoamnyeckn — 15,3 %; yactoe owylieHne nepeboes B pabote cepaua — 0,5 % 06cnenoBaHHbIX, NEPUOONYECKH
— 14,9 %. 3™ npuaHakm xapakTepHbl Ans | 1 |l Tunos perynsauumn cepgeyHoro putma. Mpwu Il Tne 0TMEYeHO HaMMeHbLLIee KONMYecTBO
KMMHWYECKM 3Ha4YUMbIX Npu3HakoB. Mpu IV Tvne Konn4ecTBo 3Ha4YMMBbIX NPU3HAKOB ObINo MeHbLLe, Yem npu | v |l Tnax, Ho HeJOCTOBEPHO.
[ocToBepHbIMK Y CnopTCMeHOB ¢ |V TUnom B cpaBHeHWM co cnopTcMeHamu ¢ Il Tunom Bbinv oTnUYKs No NpU3HaKy NOTIMBOCTU B MOKOE.

BiiBogbl. M0 cyGbEeKTUBHBLIM NPU3HAKaM MOXHO OMPeaenuTb perynaTopHblie 0COBEHHOCTH CepAeYHO-COCYANCTON CUCTEMBI, CBSI3aHHbIE
C LieHTpanuaauueil BIMSHUA. AHKETUPOBaHME MOXET GbITb NONE3HbIM Npu AnddepeHLmaLmm COCTOSHWIA NepeHanpsikeHUs No napacum-
naTM4eckoMy TUMY U COCTOSIHUEM BbICOKOW TPEHUPOBAHHOCTY Npy IV Tune perynsauum cepaedHoro putMa.

KntoueBble cnoBa: c6op OaHHbIX, 060p aHaMHesa, cepaeyHbI PUTM, COPTCMEHDI.

AKTyanbHble Bonpocbl hapmaueBTU4eCKOM U MeaULIMHCKON Hayku 1 npakTuku. 2021. T. 14, Ne 1(35). C. 84-92

The problem of routine monitoring of athletes is related to the
individual assessment of the effect of training and competitive
loads, as well as recovery after them [1-4]. It is important to
consider not only objective but also subjective features that
would allow to standardize a comprehensive assessment of
athletes’ condition [1-3,5,6].

At the level of determining the physiological parameters that
reflect the body’s response to exercise, according to changes
in energy supply [7-9], in cardiovascular [1-14], respiratory
[15,16], sensorimotor systems [17—19], in metabolic processes
[20-22], accompanied by changes in the immune response [20],
endocrine regulation [23], methods of determining the subjective
assessment of load perception, as well as psychophysical changes
in the athlete’s body are essential [24—26]. Some authors empha-
size certain advantages of their use in the training process [27].

In recent years, a significant number of questionnaires and
their modifications, providing a meticulous assessment of the
effect of sports, as well as external factors on the recovery of
an athlete, have appeared [6,28]. Their use in determining or
regulating non-functional overstrain has been tested [29-33].

Within microcycles, it is proposed to use the Acute Recovery
and Stress Quick (ARSQ), which has 8 scales for assessing
physical, mental, emotional and general recovery, as well as
stress [29,30]. A short version (SRSS) is also used; it is suitable
for multiple measurements at short intervals, for example, in

experimental conditions to evaluate recovery strategies [31],
as well as in long-term monitoring [32]. The developers em-
phasize that the effectiveness of questionnaires depends on
the responsibility and diligence of athletes, so it is important
to ensure the confidentiality, proper use and estimation of
data provided by athletes [34,35]. When examining a large
number of athletes, the survey allows to quickly and econom-
ically collect data on their condition, especially after intense
training or competition. This helps develop and adjust indivi-
dual training schemes, taking into account the characteristics of
the sport, as well as the psychophysiological state of athletes af-
ter competitions or training. At the same time, it is emphasized
that survey data will be the most informative in combination
with possible physiological research methods [6,36,37].

The method of spiroarteriocardiorhythmography (SACR)
[38] has been tested by us in numerous field studies of ath-
letes [39—42]. This allowed us to use the mentioned method
in a comprehensive monitoring survey of athletes during
the pre-competition period of the annual training cycle in
combination with questionnaires.

Aim

The purpose of the work is to identify typical subjective
characteristics of highly qualified athletes with different types
of cardiac rhythm regulation.
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Table 1. Criteria for determining the types of cardiac rhythm regulation according to N. I. Shlyk

Criteria

Type of regulation

| >100 >240
Predominance of central regulation
Il >100 <240
11 25-100 >240
Predominance of autonomous regulation
\Y <25 VLF>500, TP>8000-10000

Materials and methods

Using spiroarteriocardiorhythmography (SACR), 202 highly
qualified male athletes aged 22.6 + 2.8 years and engaged
in acyclic sports, namely various martial arts (karate, tae-
kwondo, kickboxing, boxing, judo, sambo, wrestling) and
sport games (water polo, football), were examined. Their
experience of sports training was 10.3 + 3.1 years. All studies
were conducted in the pre-competition period. The SACR
study was performed in the morning, on an empty stomach,
in a sitting position. Registration lasted for 2 minutes. Before
SACR study, questionnaires, morphometric examinations,
and standard methods of measuring arterial systolic (SPB)
and diastolic pressure (DPB) were performed [43].

According to the developed survey protocol, all athletes
were interviewed using a specifically designed questionnaire,
which included 4 questions pools. Each of them characterized
certain components of athletes’ subjective estimation of their
own condition and attitude to it during the previous week.
Each question was evaluated on a three-point scale, which
provided an opportunity to characterize various features as
non-occurring (scoring “0” points), occurring periodically
(scoring “1” point) or often (scoring ‘“2” points).

The first pool included questions that characterized the
subjective signs of the general condition of an athlete at the
time of the examination: psycho-emotional state, appetite,
body weight dynamics, the presence of cardiovascular system
complaints, headache, sweating and more. The second pool
included questions related to characteristics and sensations
during and after sleep, such as falling asleep, dreaming,
waking up, the presence of fatigue after waking up, sweating
in sleep, and so on. The third pool included questions related
to sensations and manifestations during training loads. The
fourth pool of questions was formed to understand the attitude
of athletes to the recovery procedures used in the training
process. However, the analysis of the results of the latter was
not conducted in this study.

The type of autonomous regulation of the cardiac rhythm of
athletes was determined according to the approach proposed
by N. L. Shlyck [44,45], which grounds the classification of
HRYV on the data with the definition of TP (ms?), SI (c. u.)
and VLF (ms?). There are 4 Types of autonomic regulation of
cardiac rhythm: Type I shows moderate stress, Type Il shows
a decrease in the functional state of regulatory systems, the
development of fatigue, Type III shows the optimal state of
regulation, Type IV shows overstrain of autonomic regulation,
or high fitness.

The principles of types classification, taking into account
the above mentioned criteria, are presented in Table 1.

Statistical analysis of the physiological study results was
performed to determine the differences between the groups
using Mann—Whitney test. Subjective parameters were ana-
lyzed using the percentile method.

Results

According to the survey of athletes, the information on
the peculiarities of classes and recreation organization in
the pre-competition period was provided. It was related to
the number of trainings (per week) — 6.0 £ 2.2, the average
duration of one training (min.) — 121.0 & 24.0, the average
duration of training (min. per week) — 726 + 314 and the
average duration of sleep (hours) — 7.8 + 1.1.

Analyzing the survey data in the whole group of athletes
(Table 2), we will focus on the questions of each pool.
According to the answers to the question about the general
condition, it should be noted that in the vast majority of
athletes, negative symptoms associated with discomfort in
the heart, a feeling of heart failure, sweating at rest are not
frequent, but occur periodically in 13.9-15.8 % of cases.
Very rarely (up to 5 %) athletes report loss of appetite,
variability in body weight, headache, and persistent reluc-
tance to train. Feelings of lethargy, apathy, lack of vigor
are within the expected range (5.0-5.9 %), while 8.9 % of
athletes report frequent irritability and 12.9 % of them report
increased excitability. Periodically, the above symptoms are
observed between 21.8 % (for loss of appetite) and 57.9 %
(for a feeling of increased excitability). The exception is the
question on the feeling of reduced efficiency, which appears
periodically in 72.8 % of cases. And only 11.4 % of athletes
report it as frequent.

Analyzing the answers to the questions pool “Sleep”, it
should be noted that frequent sleep disorders in the studied
group of athletes are quite rare (up to 5 %). However, a num-
ber of athletes (7.9 %) often report the presence of shallow
sleep, and a certain number (5 %) often have a feeling of
fatigue after sleep. This sign is most often defined by athletes
as recurrent (48.5 % of cases). Slightly less often (35.6 % of
cases), athletes notice periodically occurring poor sleep. All
other subjective signs of recurrent sleep disorders occur in
10.0 % to 25.0 % of cases, which can be considered as ex-
pected. Among the characteristics of this question pool, there
are the answers about poor sleep, the presence of a feeling of
fatigue after sleep, as well as shallow sleep.
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Table 2. The distribution of answers to the questionnaire by pools and
their average scores in the studied group of athletes, n (%)

Question pools m ?19)"0‘1"33"3’ m

Question pool 1: “General condition”

Impaired appetite 151 (74.8) |44 (21.8) 7(3.5)
Weight loss 116 (57.4) |81 (40.1) 5(2.5)
Headache regardless of external 155 (76.7) | 44 (21.8) 3(15)

conditions

Unpleasant sensations in the heart | 169 (83.7) | 31 (15.3) 2(1.0)

Feeling of heart failure 171 (84.7) |30 (14.9) 1(0.5)
Feeling of reduced efficiency 32(15.8) | 147 (72.8) |23 (11.4)
Feeling vigor 115 (56.9) |75 (37.1) 12 (5.9)
Feeling of increased excitability 59(29.2) |117(57.9) |26(12.9)
Irritability 78(38.6) |106(52.5) |18(8.9)
Feelings of lethargy 80(39.6) |111(55.0) 11 (5.4)
Apathy, mood swings 120 (59.4) |69 (34.2) 13 (6.4)
Persistent reluctance to train 146 (72.3) |47 (23.3) 9(4.5)
Sweating at rest 163 (80.7) |30 (14.9) 9 (4.5)
Question pool 2: “Sleep”

Perspiration at night 160 (79.2) |39 (19.3) 3(1.5)
Poor sleep 124 (61.4) |72 (35.6) 6 (3.0)
Shallow sleep 149 (73.8) |37 (18.3) 16 (7.9)
Terrible dreams / Nightmares 174 (86.1) |22 (10.9) 6(3.0)
Frequent waking up 146 (72.3) |50 (24.8) 6(3.0)
Feeling of fatigue after sleep 94 (46.5) |98 (48.5) 10 (5.0)
Headache after sleep 179 (88.6) |18 (8.9) 5(2.5)
Question pool 3: “Training”

Intense sweating during exercise 64 (31.7) |82 (40.6) 56 (27.7)
Sweating at low loads 68 (33.7) |103(51.0) |[31(15.3)

High efficiency 134 (66.3) |57 (28.2) 11(5.4)
Feeling of heaviness in working 52(26.0) [130(65.0) |18(9.0)
muscles

Lack of feeling of ease at walking 84 (41.6) |76 (37.6) 42 (20.8)
tFr:ﬁwl:zg of fatigue of the day after 72(356) |116(57.4) |14 (6.9)
Slow entry into work 118 (58.4) |64 (31.7) 20 (9.9)
Feeling of heaviness during training | 62 (30.7) | 126 (62.4) |14 (6.9)
Fear of performing complex 150 (74.3) | 37 (18.3) 15.(7.4)

exercises

Most of the subjective feelings of athletes are related to
training, which is quite expected. Among the signs that may
have a functional burden, there are intense perspiration during
exercise (27.7 % — frequent, 40.6 % — periodic), sweating
at low loads (15.3 % — frequent, 51.0 % — periodic). Other
signs are usual for fitness trainings; however, they can have

diagnostic value when the frequency of their occurrence is
increased: feeling of heaviness in working muscles (9.0 % of
cases), lack of feeling of ease at walking (20.8 % of cases),
feeling of fatigue for the rest of the day after training (6.9 %
of cases), as well as a feeling of heaviness during training
(6.9 % of cases).

Certainly, an increase in the frequency of the above men-
tioned symptoms may indicate the development of overstrain
of the cardiovascular system and musculoskeletal system, as
well as overtraining of athletes.

Examination of athletes using SACR allowed to differenti-
ate them (taking into account the parameters of HRV) into 4
groups according to the types of cardiac rhythm regulation.
Table 3 shows their distribution and average data that indicate
their clear verification.

Characterizing athletes with different types of regulation,
attention should be paid to morphometric and routine inte-
grated indicators (7able 4), which differ significantly in Type
IV. They show significantly lower body mass index (BMI,
kg m?), chest circumference (cm) and higher vital index (V1,
kg-ml"), compared with other athletes. A similar difference is
shown by the integral parameters of autonomic tone (vege-
tative index), economization of the cardiovascular system
(Robinson index) and physical performance (according to
the level of functional state (LFS) by Pirogova). Athletes of
Type I1I (optimal) regulation considerably differ from athletes
belonging to Type I and II according to the mentioned inte-
gral parameters. However, they do not differ significantly in
morphometric parameters. At the same time, morphometric
and standard integrated indicators of athletes with Type I and
II regulation are generally similar.

An important component of determining the functional
overstrain is the characterization of the subjective characte-
ristics of the athlete, which can be combined with the deve-
lopment of such states. A significant number of publications
in this regard show a fairly high efficiency in assessing the
current state of the athlete [46].

Taking into account the aim of the work, related to the
assessment of subjective symptoms in athletes with different
types of cardiac rhythm regulation, we analyzed the answers
to questions that may have clinical significance (7able 5).

The presented data demonstrate that each of the types of
regulatory cardiac rhythm is accompanied by a number of
subjective features that may have clinical significance. The
least number of such manifestations are observed in Type III,
the most — in Type II. Comparing the data of registration of
subjective traits in athletes with different types of regulation,
it should be noted that this study surveyed athletes in the
pre-competition period of the training process, which did not
allow us to track the dynamics of changes in cardiac rhythm
regulation in individual athletes. However, the simultaneity
and combination of testing allowed to more fully characterize
the conditions that develop in athletes under the influence of
physical activity.

First of all, the subjective characteristics of athletes, which
are rare in the studied group, deserve attention. Unpleasant
sensations in the heart and sensations of interruptions are quite
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Table 3. Average values of HRV indicators, which were the basis for the differentiation of athletes by types of cardiac rhythm regulation

I type 2490 (1632; 3844) 610 (331; 1406) 1434 (122.9; 214 5)
Il type 28 1475 (1163; 2314) 161 (144; 188) 222.1 (150.8; 282.8)
Ill type 88 5686 (4186; 12679) 770 (471; 1600) 57.7 (38.5;70.3)
IV type 44 18540 (12645; 26392) 1490 (992; 2061) 17.4(13.3; 19.9)

Table 4. Comparative characteristics of morphometric and routine parameters of athletes with different types of cardiac rhythm regulation,

M (Q1; Q3)

Body mass, kg

75.0 (62.0; 84.0)

75.0 (70.0; 87.0)

73.0 (64.0; 79.5)

70.7 (58.5; 82.5)

Body length, cm

181 (169; 188)

181 (172; 190)

175 (170; 186)

175 (170; 185)

BMI, kg'm? 23.1(21.1;25.2) 22.2 (214;26.7) 22.5(20.9; 24.7) 20.9 (20.0; 26.2)
HR, m" 70.3 (62.9; 74.4) 66.2 (62.5; 71.8) 59.2 (54.0; 65.4) 54.1 (49.9; 61.2)
SBP, mmHg 120 (110; 130) 120 (116; 130) 120 (110; 130) 110 (106; 120)
DBP, mmHg 76 (70; 80) 76 (70; 80) 72 (64; 80) 70 (68; 80)

PBP, mmHg 50 (40; 54) 54 (40; 60) 42 (40; 50) 40 (35; 47)

Vegetative index

-0.08 (-0.19; 0.06)

-0.11 (-0.22; 0.01)

-0.23 (-0.33; -0.07)

-0.34 (-0.57; -0.18)

Robinson index

82.4 (69.6; 94.8)

79.4 (77.4; 94.1)

72.0 (62.4; 79.4)

615 (56.5; 71.0)

Baevsky's AP

2.26 (1.88; 2.40)

2.21 (2.06; 2.27)

2.01(1.82; 2.19)

1.89 (1.72; 2.02)

LFS by Pirogova

0.67 (0.55; 0.78)

0.69 (0.63; 0.70)

0.75 (0.68; 0.83)

0.81(0.75; 0.90)

Table 5. The comparison of distributions of clinically significant subjective features of athletes with different types of regulatory support of the
cardiovascular system

> > > >
S E ks S
© b= © ©
=] .2 2 =]
g = g = g = g =
Uncomfortable sensations n 31 10 1 17 10 1 82 6 0 39 5 0
in the heart % 738 |238 |24 |607 (357 (36 (932 (68 |00 886 |14 |00
Feeling of interruption in the n 31 1 0 17 1 0 80 7 1 43 1 0
heart work % 738 [262 (00 (607 393 |00 [909 (80 |11 |97.7 |23 |00
n 31 8 3 19 6 3 81 7 0 32 9 3
Sweating at rest
% 738 [190 (741 679 |214 (107 |920 |8.0 0.0 727 |205 (6.8
n 30 1 1 21 5 2 75 13 0 34 10 0
Sweating at night
% 714 26.2 24 75.0 17.9 71 85.2 14.8 0.0 77.3 22.7 0.0
n 21 18 3 1 14 3 40 45 3 22 21 1
The feeling of fatigue after sleep
% 50.0 (429 (741 393 |500 ([10.7 |455 511 34 50.0 |[47.7 |23
n 39 2 1 21 6 1 76 9 3 43 1 0
Headache after sleep
% 92,9 48 24 75.0 214 3.6 86.4 10.2 34 97.7 2.3 0.0
n 2 26 14 2 19 7 45 38 5 19 20 5
Sweating at low loads
% 4.8 619 [333 (741 679 |250 |[51.1 432 |57 432 |455 |14
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typical of the Types of regulation I and I1, which are observed
in the centralization of cardiac rhythm regulation. In Type
I, they occur periodically and often in every fourth athlete
(23.8 % and 2.4 %, respectively). They are slightly more
often in Type II: in 35.7 % and 3.6 % of cases, respectively.
However, they are also periodically registered in Types 111
and I'V: in 6.8 % and 11.4 % of cases. On the other hand, they
often occur in only 2 athletes (1 %) of the entire group studied.

The subjective sign associated with the feeling of interrup-
tions in the heart is mainly found in athletes of Type I and II
regulation (periodically in 26.2 % and 39.3 %). In Types III
and IV itis rare (9.1 % and 2.3 %). However, it was detected
as frequent in one of the athletes belonging to Type III. It is
quite informative that despite a significant sinus arrhythmia,
no sensations in work of interruption were fixed among
athletes of Type I'V.

Other features of the options for centralization (Types I
and II) and autonomy (Types III and IV) of cardiovascular
regulation are not significantly related. However, with optimal
(Type III) regulatory support, sweating at rest is the least
often (8 %). In other types, it occurs from 26.1 % to 32.1 %
of cases. At the same time, with excessive influence of the
sympathetic division (Type II) it is often in 10.7 % of cases,
and with excessive vagotonic impact (Type IV) —in 6.8 %,
which does not clearly differentiate these groups. Sweating
at night is the least often, in 14.8 % of cases, periodically
occurs in athletes of Type III. In others it ranges from 22.7 %
to 28.6 %, which also does not allow to characterize as specific
for any of the Types.

Athletes of Type II complain of sleep fatigue more often
—50.0 % periodically and 10.7 % often. However, in other
Types it occurs in 50.0 % to 54.4 % of athletes and is less
often — from 2.3 % in type IV to 7.1 % in Type 1. The symp-
tom associated with post-sleep headache is in some way
different. Most often (in every fourth athlete) it is observed
in Type I It is rarely fixed (2.3 %) in Type IV. On the other
hand, it occurs in every seventh athlete with optimal (Type
IIT) regulation. A sign of sweating at low loads, which is
registered in the vast majority of athletes (95.2 % and 92.9 %
of cases, respectively) was quite characteristic for Types I
and II. However, with the autonomy of regulation (Types 111
and V), it is also often and is observed in half (48.9 %) and
more (56.9 %) of athletes.

Discussion

The analysis of subjective signs that characterize the general
condition, sleep and feelings during training revealed that
most changes in athlete’s feelings determine the nature of the
adaptive reactions of the body that occur in the training process.
Symptoms that are rare and may be of clinical significance in the
development of cardiovascular overstrain have been identified.
These included: uncomfortable sensations in the heart, a feeling
of heart failure, sweating at rest, headache after sleep, sweating
at low loads, the presence of fatigue after sleep, night sweats.
They are quite rare in athletes. Exceptions are the signs
that characterize the presence of fatigue after sleep and the

activity of the activation of autonomous mechanisms of ther-
moregulation, as well as autonomic dysregulation (according
to sweating).

Discomfort in the heart is a non-specific symptom that can
occur in various conditions related to heart function, such as
myocardial ischemia with excessive stretching of the heart
chambers, which can occur with increasing end-diastolic size,
a number of inflammatory diseases of different layers of the
heart, aortic lesions, etc. [47-50]. These sensations can also
have reflexive nature and be associated with the condition
of the spine or excessive activation of the branches of the
sympathetic ANS [51-53]. Despite the fact that this feature
is quite rare in the surveyed group of athletes (often in 1 %
of cases and periodically in 15.3 % of cases), it deserved a
meticulous analysis, which showed its significant predomi-
nance in the centralization of regulatory effects on heart rate.
However, in some cases, it can occur with the predominance
of autonomous influences.

Feeling of heart failure is also a non-specific symptom;
however, it has a clear connection with heart function, namely
arrhythmia. This feature in the studied group of athletes is
also quite rare (often in 0.5 % of cases and periodically in
14.9 % of cases). Its presence, as a rule, may indicate the
appearance of an extrasystolic form of arrhythmia, and,
most likely, ventricular [47,49]. However, it can be variably
present as sinus node weakness, when one or more heart
contractions may occur [54]. Other forms of arrhythmic
disorders usually have a more stable course. The same
forms such as sinus arrhythmia, which is characteristic of
athletes, or atrial extrasystole, usually do not cause sub-
jective sensations. Thus, in athletes belonging to Type 1V,
who have very pronounced sinus arrhythmia, the feeling
of interruption in work was noted in only 2.3 % and only
periodically.

Sweating at rest in the absence of other symptoms is a sign
of adjustment of thermoregulatory processes and stress of
the autonomic nervous system in ensuring metabolism. In
the whole group of surveyed athletes, this symptom is often
present in 4.5 % of cases, and periodically — in 14.9 % of
cases. Taking into account the type of cardiac rhythm regula-
tion, it was the least often (in 8 % of cases) in optimal (Type
III), most often in 32.1 % and 27.3 % of cases in autonomic
dysregulation of the sympathetic and parasympathetic type,
respectively. Quite rarely it occurred in Type I (26.1 % of
cases).

Headache after sleep is a very important sign of impaired
cerebral blood flow during sleep and failure to restore neck
muscle tone, which also has autonomous determinants [54]. In
general, among athletes, it occurs frequently and periodically
in 11.4 % of cases. However, it may also indicate deterioration
in the regulation of systemic circulation and be accompanied
by an increase (more often) or a decrease (less often) in blood
pressure. Most often, it shows the predominance of sym-
pathicotonic effects in every fourth athlete. Rarely (2.3 %) it
is observed with a predominance of vagotonic effects.

A rather important sign of the presence of autonomic
dysregulation is night sweats, when a number of anabolic
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processes, aimed at restoring the structures and functions
of the body after daytime stress of catabolic mechanisms
associated with life, take place [22]. Usually, sweating during
sleep is accompanied by lytic processes of thermoregulation,
which implement the return of accumulated heat, as in case
of a number of inflammatory diseases [23]. In athletes,
sweating during sleep can characterize the processes of hy-
pothalamic-pituitary and autonomic dysfunction and indicate
the tension of adaptive mechanisms in the body [10]. In our
study, night sweats occur frequently and periodically in one
of five athletes (only 20.8 % of cases).

Signs of fatigue after sleep and sweating at low physical
loads have a certain pre-nosological significance. These
symptoms are quite common: in 53.5 % and 66.3 %, respec-
tively. The presence of fatigue after sleep is a characteristic
sign of insufficient recovery, but it can occur with excessive
stress of the previous day, when the body has little time to
fully recover, and the presence of sweating at low physical
loads, usually characterizes the stress of adaptive mechanisms
[10]. Certainly, these signs are significant with frequent
registration.

Conclusion

Subjective features can be used to verify the regulatory features
of the cardiovascular system, which are associated with the
centralization of effects (for the majority of signs). However,
their intertype individual differentiation is difficult. On the
other hand, the autonomy of influences can be determined as
a manifestation of optimal regulatory support (Type III) only
in the absence of most subjective features, and not always.
An even bigger problem is the definition of Type IV, which is
differentiated from Type III, only on the basis of sweating at
rest (27.3 % vs. 8 %), which is not a clear subjective feature,
although it can help distinguish between states of high fitness
and overexertion according to parasympathetic type.

So, taking into account the types of heart rate regulation,
the questionnaire can be helpful in determining the condi-
tion of the athlete. It is most likely that it can be effective in
differentiating states of overstrain by parasympathetic type
and state of high fitness.
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OpwriHanbHi gocnimxeHHs @ Original research

OcobnuBOCTi CTPYKTYPHO-reOMeTPUYHOI NnepebynoBu Ta NOKa3HUKIB
AiacToniyHoOro HanoBHEHHSA cepus B NaUi€EHTIB i3 XPOHIYHOIO
cepLieBOK HeOCTaTHICTHO iLeMi4YHOro reHesy 3i 36epexeHotro
dpakuicto BUKMAY NiBOro WyHoOYKa

B. A. lTuceHkoBP, M. C. MotaneHko®P, B. B. CuBonan = *A&F

3anopisbkuii AepKaBHUA MeaNYHUI yHIBepcuTeT, YkpaiHa

A — KoHUenUis Ta an3aitH gocnipkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis fgaHux; D — HanucaHHs cTaTTi; E — peparyBaHHs cTarTi;
F — ocTatouHe 3aTBepmKEHHS CTaTTi

XpoHiyHa cepuesa HegocTaTHiCTb (XCH) — HamnowumpeHille cepLeBo-CyanHHE 3aXBOPIOBAHHS Y CBITi, ke LUKOAWTL 300POB’t0 23 MIH
nogei. 3i 36inbLIEHHAM MMTOMOI Baru NiTHLOTrO HaCeNeHHs, NOLUMPEHOCTI MinepToHii, hibpunauii nepeacepab, OXUpiHHS, diabeTy, a Ta-
KOX 3 YAOCKOHANEHHSM exorpadyiyHUX METOAIB AiarHOCTUKM MPOrHO3YHTb 3POCTaHHS KinbkocTi Bunaakis XCH 3i 36epexxeHoto dpakuieto
BUKMAY NiBOro WnyHo4ka (XCH 36 ©B JILL).

lMonpw Benwuky KinbKiCTb AOCRIMKEHb, IO NMPUCBSYEHI BUBYEHHID OCOBIMBOCTEN CTPYKTYpPHO-reOMeTpUYHOi nepebyaoBu cepus, 3MiH
CUCTOMIYHOI Ta AiacToniyHoi yHKUIT LNyHOUKIB Y xBopux Ha XCH, Lie nuTaHHs noTpebye NPOAOBKEHHS! BUBYEHHSI.

Meta po6oTu — fOCRiAUTW 3MiHWN CTPYKTYPHO-rEOMETPUYHMX MOKa3HUKIB i AiacTonivHoi yHKUii cepus y xBopux Ha XCH ilwemivHoro
rexHesy 3i 3bepexeHoto dpakuieto sukugy (PB) nisoro winyHouka (J1LL).

Matepianu Ta metogu. Y gocnigkeHHs 3anyuunnm 43 xsopux (19 vonosikis, 24 xiHku) Ha XCH ilwemiuHoro reHesy 3i 36epexeHoro OB,
cuHycoBum putmoMm, Il A-B cragii, II-IV ®K 3a NYHA (ocHosHa rpyna). Mpyna nopisHsHHA — 90 naujeHTiB 3 IXC 6e3 osHak XCH (40
(44,5 %) yonosikis, 50 (55,5 %) xiHOK). [Pynu XBOpYKX 3iCTaBHI 3a BiKOM, CTaTT0, 3pOCTOM, Barow, MroLLelo NoBepxHi Tina. Jonnep-
exokapgiorpadiyHe focnigxXeHHs BUKOHanM Ha anaparti Esaote MyLab Eight (ITanis).

Pesynkrati. Y xBopux Ha XCH 3i 36epexeroto ®B 1L nepeBaxanu nokasHuku poamipy JMa Ha 25 % (p = 0,005), gosroi oci J1M Ha
11 % (p = 0,001), iHgekcy KOO LW Ha 13 % (p = 0,042), iHaekcy macu miokapga JW Ha 16 % (p = 0,013) 3a dopmynoto Penn
Convention ta (p = 0,004) 3a dhopmynoto ASE. EkcueHTpuyny rineptpodito J1LL giarHoctysanu y 56 % xBopux.

[JiacToniuHy ancdyHKuito NiBOro LWyHouKa He BUsiBunnY 2 % xBopux Ha XCH 36 @B JILL. Y 72 % Bunagkax BCTAHOBWIYM TWM MOPYLUEHHS
penakcauii», y 26 % — «ncesgoHopmanbHUi» Npodink HanoBHeHHs J1LL. He 3adikcyBanu «peCcTpukTMBHUI» Npodink HanoBHeHHs JLL. Y
xBopux Ha XCH 36 ®B J1LL 3apeecTpyBanu MeHLui noka3Huku giactonivHoi dyHkuii JILL: wemnakicts €' megiansHoro Ha 26 % (p = 0,0001)
Ta €' narepansHoro Ha 21 % (p = 0,0001) ¢hibpo3Horo KinbLs MiTpanbHOrO knanaxa, a’ MegjiansHoro (ibpo3Horo KinbLs MiTpansHOMO
knanaHaHa9 % (p = 0,022); 6inbLi BigHOLWEHHS WBMAKocTel E/e’ megiansHoro Ha41 % (p = 0,0001), E/e’ natepanbHoro cibpo3Horo
Kinbus MiTpansHoro knanaHa Ha 28 % (p = 0,0001), cepeaHboro E/e’ Ha 36 % (p = 0,0001), Wwo cBigYMTb NpO CyTTEBE NiABULLEHHS
KIHLIEBOTO AiaCTONIYHOIO TUCKY B NIBOMY LLYHOUKY.

BucHoBku. CTpykTypHO-reomeTpuyHa nepebynosa cepus y xsopux Ha XCH 3i 36epexeroto OB J1LL xapaktepusyeTbcsa gunarauieto
nisoro nepeacepas, nomipHum 36inbweHHam iHgekcy KOO JIW Ha 11,3 % (p = 0,042), 3poctanHsm Ha 16 % (p = 0,013) iHaekcy macu
miokapga J1L, hopmyBaHHsAM ekcLeHTpUYHOT (56 %) Ta koHueHTpuyHOI (18 %) rinepTpodpii JTLL.

[JiacToniyna AncdyHKLiS NiBOTO LWyHOYKa BiACYTHA Y 2 % xBopux Ha XCH 36 ®B JILL. MopyLweHHs AiacTtonivyHoro HanoBHeHHs J1LU
(72 % — «nopyLueHHsi penakcauii», 26 % — «nceBooHOpManbHWAY TVM) BinOyBa€eTbCS BHACNIAOK 3pOCTaHHS! KiHLEBOTO AiacToNiYHOro
Tneky y J1W (36inbwenHa Ha 41 % (p = 0,0001) BigHoweHHs E/e’ megiansHoro ¢ibposHoro kinbusa miTpansHoro knanaxa), 1M (nigsw-
LeHHs noHag yagivi (p = 0,0001) TUCKY 3aKIMHIOBAHHS NETEHEBUX Kaninsapis), CyNPOBOMKYETLCS PO3BUTKOM NOCTKAMINSAPHOI NereHeBoi
rinepTeHaii (3pocTanHs Ha 34 % (p = 0,0001) cuctoniyHoro TUCKY B NereHesiit apTepii).

Monpw 36epexeHy OB 1L xBopi Ha XCH Bigpi3HAKTLCA BipOrigHO MEHLIMMM NMOKa3HWKaMM CKOPOTIMBOCTI NMIBOrO Ta NPaBOoro LUMYHOYKIB
(Ha 10 % MAPSE med (p = 0,031),Ha 18 % Smed (p = 0,001) TaHa 19 % (p = 0,007) ®B ILL).

Knio4yoBi croBa: xpoHiyHa cepLeBa HeoCTaTHICTb, 3bepexeHa pakLis BUKUAY, KapaianbHe peMOLENOBaHHS.
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Features of structural and geometric remodeling of the heart and changes in the diastolic filling of the heart
in patients with chronic heart failure of ischemic genesis with preserved left ventricular ejection fraction

V. A. Lysenko, M. S. Potapenko, V. V. Syvolap

Chronic heart failure (CHF) is the most common cardiovascular disease worldwide, estimated at 23 million. With the increase in the growing
of the elderly population, the prevalence of hypertension, atrial fibrillation, obesity, diabetes, as well as the improvement of ultrasound
diagnostic methods, a further increase in the number of cases of CHF with preserved left ventricular EF.

Despite the large number of studies dedicated to analyzing the features of structural and geometric remodeling of the heart, changes
in the systolic and diastolic function of the ventricles in patients with CHF, this issue hasn’t been definitively resolved and needs further
improvement.

The aim of the work - to investigate changes in structural and geometric parameters and diastolic function of the heart in patients with
CHF of ischemic origin with preserved LV EF.

Materials and methods. The study was included 43 patients (men —n = 19;women —n = 24)for CHF of ischemic origin with preserved
LV EF, with sinus rhythm, stage Il AB, II-IV FC for NYHA (main group), and 90 patients on coronary heart disease without signs of CHF
(men —n = 40 (44.5 %); women —n = 50 (55.5 %)), (comparison group). Groups of patients were comparable in age, sex, height,
weight, body surface area. Doppler echocardiographic examination was performed on the device Esaote MyLab Eight (ltaly).

Results. In patients with CHF preserved LV EF, the indicators prevailed: the size of the LAby 25 % (P = 0.005), the long axis of the LA
by 11 % (P = 0.001), the LV EDV index of the LV by 13 % (P = 0.042), the LV massindex by 16 % (P = 0.013) according to the Penn
Convention and (P = 0.004) the ASE. Eccentric left ventricular hypertrophy was diagnosed in 56 % of patients.

Diastolic left ventricular dysfunction was absent in 2 % of patients with CHF. In 72 % of cases, the type of “relaxation disorder” was
established, and in 26 % - “pseudonormal” LV filling profile. In none of the cases was a “restrictive” LV filling profile recorded. The
following indicators of left ventricular diastolic function were lower in patients with CHF: e’ of the medial fibrous ring of the mitral valve
by 26 % (P = 0.0001) and €’ lateral by 21 % (P = 0.0001), and the A’ the medial fibrous ring of mitral valve by 9 % (P = 0.022), and
greater ratios of velocities E/e’ medial by 41 % (P = 0.0001), and E/e’ lateral fibrous ring of the mitral valve by 28 % (P = 0.0001),
mean E/e’ by 36 % (P = 0.0001), which indicates a significant increase in end-diastolic pressure in the left ventricle.

Conclusions. Structural and geometric remodeling of the heart in patients with CHF with preserved LV EF was characterized by dilatation
of the left atrium, a moderate increase in the LV EDV index by 13 % (P = 0.042), a 16 % increase (P = 0.013) in the LV mass index,
with the formation eccentric (56 %) and concentric (18 %) LV hypertrophy.

Diastolic left ventricular dysfunction was absent in 2 % of patients with CHF. Disorders of diastolic filling of the left ventricle (72 %
“relaxation disorder” and 26 % “pseudonormal” type) were occurred due to an increase in end-diastolic pressure in the left ventricle
(increase by 41 % (P = 0.0001) ratio E/e’ medial fibrous ring MK), in LA (increase of more than 2 times (P = 0.0001) pulmonary capillary
wedge pressure), and was accompanied by the development of postcapillary pulmonary hypertension (increase by 34 % (P = 0.0001)
systolic pressure in the pulmonary artery).

Despite the preserved LV EF, patients with CHF had significantly lower left and right ventricular contractility (10 % MAPSE med (P = 0.031),
18 % Smed (P = 0.001)and 19 % (P = 0.007) RV EF).

Key words: heart failure, ejection fraction, cardiac remodeling.
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OCoBEeHHOCTU CTPYKTYPHO-reOMETPMYECKOW NePEeCTPOMKM 1 NoKa3aTenen AUacToIM4ecKOro HanonHeHUs cepaua
y NaLUEHTOB C XPOHUYECKOMN CepPAEYHON HEJOCTaTOYHOCTLH ULLIEMNYECKOTO reHe3a ¢ CoOXpaHeHHo dpakuumeli Bbibpoca
NeBOro Xenynouka

B. A. lbiceHko, M. C. MotaneHko, B. B. CbiBonan

XpoHunyeckasi cepaeyHast HegoctatodHocTs (XCH) —Haubonee pacnpocTpaHeHHOe CepaevHO-CoCYANCToe 3abonesaHve B MUpe, KOTOPOoe
BPEOMT 30,0POBbi0 23 MITH YenoBek. C yBenuyeHneM yaernsHoro Beca noXurioro HaceneHusi, pacnpoCcTpaHeHHOCTW rMNeEPTOHMM, onbpun-
NAUMM Npefcepanin, oxupeHns, ouabera, a Takke C COBEpPLUEHCTBOBAHUEM 3XOrpacmyecknx MeToLOB ANArHOCTUKM MPOrHO3UPYETCS
JanbHenwwmniA poct konnyecTsa cnyvaeB XCH ¢ coxpaHeHHow dhpakumen Boibpoca (PB) nesoro xenynoyka (XCH coxp ®B JTXK). Hecmotps
Ha BonbLLIOE KOMMYECTBO UCCMEefOBaHMWI, NOCBALLEHHBIX N3YYEHWI0 OCOBEHHOCTEN CTPYKTYPHO-TEOMETPUYECKON NEPECTPONKM CepaLa,
M3MEHEHUI CUCTOMMYECKON 1 ANACTONNYECKON QyHKLMK Xenyao4KoB y 6onbHbIX XCH, aToT Bonpoc TpebyeT AanbHenWwero n3yveHns.

Llenb paboTkl — nccnepoBaTb U3MEHEHUS CTPYKTYPHO-TeOMETPUYECKNX NOKasaTenen 1 AnacTonuyeckon dyHKLMm cepaua y 60mnbHbIx
XCH nwwemnyeckoro reHesa ¢ coxpaHeHHor ®B nesoro xenygouyka (1K).

Matepuansl n metoabl. B uccnegosanve sknoumnm 43 naumeHToB (19 MyxunH, 24 xeHwmHbl) XCH nwemMmnyeckoro reHesa ¢ coxpa-
HeHHol ®B, cuHycoBbIM putMom, I A-B ctagum, 1I-1IV ®K no NYHA (ocHoBHas rpynna). Mpynna cpaBHeHust — 90 6onbHbix MBC 6e3
npuatakos XCH (40 (44,5 %) myxunH, 50 (55,5 %) xeHLwwmH). pynnbl 60MbHbIX COMOCTaBMMbI MO BO3PACTY, NOIY, POCTY, BECY, NIOLLagbto
noBepxHocTy Tena. [lonnnep-axokapanorpaduyeckoe nccnefoBaHue BeINoMHEHO Ha annapate Esaote MylLab Eight (Utanus).

Pesynirathl. Y 60nbHbIx XCH ¢ coxpaHeHHon ®B JDK npeobnaganu nokasatenu: pasmepa Mg Ha 25 % (p = 0,005), anuHHOM ocu
NMua11 % (p = 0,001), ungekca KOO JDK Ha 13 % (p = 0,042), nHpekca maccel Muokapga K Ha 16 % (p = 0,013) no dopmyne
Penn Convention n (p = 0,004) no chopmyne ASE. SkcueHTpuyeckas runeptpodust JK auarHoctmposaHa y 56 % GonbHbIX.
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[nacTtonuyeckyto ANCHYHKLMIO NEBOTO XenyAouka He 3admkenposammny 2 % 6onbHeix XCH coxp @B JK. B 72 % cnyyasx ycTaHoBneH
TUN «HapyLleHWe penakcaummy, B 26 % — «nceBLOHOPManbHbIN» Npodunb HanonHenus JDK. He 3apernctpupoBanu cryyan «pe-
CTPUKTVBHOTO» Npochuns HanonHeHus JIK. Y 6onbHbix XCH coxp ®B K MeHbLUe TakvMe nokasaTeny AnacTonuyeckon dyHkumm JDK:
ckopocTb €' MeamnansHoro Ha 26 % (p = 0,0001) n e’ natepanbHoro Ha 21 % (p = 0,0001) prbpo3Horo konbLia MUTParbHOrO KnanaHa,
a’ MeuanbHoro ombpo3HOro KombLa MUTpanbHoro knanaHa Ha 9 % (p = 0,022); GonbLuee oTHOLWEHME ckopocTen E/e’ meanansHoro
Ha 41 % (p = 0,0001) n E/e’ natepansHoro ¢ubpo3Horo korbla MuTpanbsHoro knanaHa Ha 28 % (p = 0,0001), cpeaHero E/e’ Ha
36 % (p = 0,0001), 4TO CBMAETENBCTBYET O CYLLECTBEHHOM MOBbILLEHUY KOHEYHOTO ANACTONMYECKOTO AABMEHNS B IEBOM XKEMNYLOYKE.

BbiBoakl. CTpyKTypHO-reoMeTpuyeckasi nepectpoiika cepaua y bonbHbeix XCH ¢ coxpaHeHHon ®B JTXK xapaktepuayeTcst aunartaumen
neBoro npeacepams, ymepeHHsiM ysenuyeHuem niaekca KOO MK Ha 11,3 % (p = 0,042), poctomHa 16 % (p = 0,013) nHoekca macchbl
muokapga JTK, dopmupoBaHuem akcueHTpuyeckon (56 %) u koHueHTpudeckoit (18 %) runeptpodoum JTK.

[nactonuyeckas AncdyHKLMS NEBOTO Xenyao4ka He 3apeructpupoBaHay 2 % 6onbHbix XCH coxp ®B JDK. HapyLenve auactonmnyeckoro
HanonHenns JXK (72 % «HapylweHue penakcauun» n 26 % «nceBAOHOPManbHbIN» TUM) NPOUCXOAUT B pesynbTate pocTa KOHEYHOro
avnactonuyeckoro aaenexusi B K (yBenunuerne Ha 41 % (p = 0,0001) oTHoweHus E/e’ megnanbHoro drbposHoro konbua MK), B JI1
(noBbiweHne 6onee yem B 2 pasa (p = 0,0001) gaBneHns 3akNMHUBAHUS NIEFOYHbLIX KANWUNSAPOB), COMPOBOXAAETCA pa3BUTMEM MOCT-
KanunnspHoW nerovHow runepTteHsun (nogbem Ha 34 % (p = 0,0001) cuctonnyeckoro AaBneHns B NEroYHON apTepum).

HecmoTps Ha coxpaHuBLUytoCS ®B JTX, 6onbHble XCH otnmuatotcs OOCTOBEPHO MEHbLUMMUK NoKasaTenaMu COKpaTMMOCTU NIEBOIo U

npaBoro xenynoykos (Ha 10 % MAPSE med (p = 0,031), Ha 18 % S med (p = 0,001)nHa 19 % (p = 0,007) ®B MX).

KntouyeBble crnoBa: XpoHuYeckas cepaedHas HeoCTaTo4HOCTb, (hpakums Bbl6p0C6, KapAuarnbHOe pemoadennpoBaHue.

AxTyanbHble Bonpochl (hapMaLeBTMYECKON M MeAULMHCKON Hayku n npakTuku. 2021. T. 14, Ne 1(35). C. 93-102

XpowniuHa cepresa Henocrarticts (XCH) — Haitnommpei-
1€ CepIIeBO-CYIMHHE 3aXBOPIOBAHHA Yy CBITI, IO IIKOIUTH
310poB’to 23 miH mozneil. Hacamnepen XCH ypaxae mroneit
noxuyIoro Biky [1]. YV momysmsaiii ocid BikoM moHa 60 pokiB y
4.9 % BUITAJKIB BUSIBUIIH CEPIICBY HEOCTATHICTB 31 30epeske-
HOO (ppakiiero BUKuy JiBoro nutyHouka (XCH 36 ®B JILI),
110 BiIOBi/Ia€ KUTHKOM MiTbHOHaM xBopux B €Bpori [2]. 3i
30LIBLIEHHSIM ITMTOMOT Bary JIITHLOTO HACEJICHHS, ITOIIMPEHO-
CTi TinepToHil, oKupiHHs, GiOpuIsLii nepencepas i miadery, a
TaKOX 3 YJIOCKOHAJICHHSIM €XOKapAiorpagivHIX METOJIIB IOILIH-
penicts XCH 36 @B JII1I, sik mporHo3yIoTs, 3poctartame [3].

XpoHiuHa ceplieBa HEMOCTATHICTh — KOMIUICKCHHH KITi-
HIYHUHA CHHIPOM, [0 BUHUKAE BHACIIIOK CTPYKTYPHOI'O
a00 (pyHKIIIOHATFHOTO OPYIIICHHS HATOBHEHHSI [IUTYHOYKIB
YM BUTHAHHS KPOBI 3 CepIlsl, IPU3BOJMTH IO HE3JaTHOCTI
3a0e3MEeYUTH JOCTATHE HAJXOMKECHHS KUCHIO JI0 TKaHUH
[4]. Y HM3LI TOCTIPKEHB MITBEPHKEHO: II00aNIbHA TIeMist
MioKapJa MOJKE CIIPHYMHATH AiaCTONIYHY TUC(YHKIIIO Ta
XCH 3i 30epexenoro @B JIII [5].

BusiBieHHs OPYILIEHB A1aCTONIYHOT PyHKIIiT J1iBOTO LLTY-
Houka (JIL) 3a momomororo ExoKI" mokazaHo 3aBxau, KOIU
e npunyiieHHs npo HaseHicTh XCH 3i 36epexeHoro ®B
JIII [6,7]. [Ipote miactomiuna aucyrkiis Ta XCH i3 30e-
pexernoro @B JIII — He cuHOHIMIYHI TOHSTTS. BigcyTHICTh
TOpyIIeHb aiactoiigyHoro HarmoBHeHH: JIII He BHKIIOYae
nHasiBHOCTI XCH 3i 36epexxenoro @B JIII, ane HasBHICTH
JiacTONIYHOI OUCQYHKINT iICTOTHO 301TbIIye PU3UKHA BH-
nukHeHHs XCH 31 30epeskenoro @B JIII. YV gocmimkeHH
cepreBoi QyHKIT xuTeniB okpyry OnMcTen MOoKa3aHo:
JiacToNiYHa TUCQYHKIIIS JIIBOTO IUTYHOYKA — JTy)KE ITOIIH-
peHwuii 1 He3anexHuii npeankrop ManipecrHol XCH 36 OB
JIII y 6e3cuMmnToMHIN BHOIpII OCI0 CepeqHhOTrO BIKY Ta
JITHIX Jrozei [9].

Hiarnoctika XCH 3i 36epexenoro @B JIII monsrae B
NONTOIEHOMY OOCTEKEHHI, SIKe Ma€ Ha MeTi 00’ €KTHBI3allif0
OpraHigyHOTO Ta/ab0 (PyHKIIIOHAIEHOTO YPaXKeHHS CepIIs K
MIPUYUHYU KIHIYHUX NpOosiBiB. [l0 KIIFOYOBHX CTPYKTYPHHX

exorpagiqHIX 3MiH HaJIe)KaTh iHJEKC 00’ eMy JIIBOTO Ieperice-
past >34 mir/m? abo irtexe Macu miokapma JIIT>115 r/m? myst
YOJOBIKIB 1 >95 r/M* st sxiHOK. Kpurepii hyHKIiOHATBHIX
3MiH — BIAHOIICHHS 1BHAKOCTeH E/e’ >13, cepennst mBua-
KICTB €’ JJTs CENTAaIBHOI Ta JIaTepaIbHOI CTIHOK <9 cMm/c [6,8].

OTKe, NONPH BEJIUKY KUTBKICT JOCIIJDKEHB, 1110 PUCBS-
YeHI BUBYCHHIO OCOONMBOCTEH CTPYKTYypHO-T€OMETPHUIHOI
niepeOynoBu cepirs y xBopux Ha XCH 31 36epexenoro OB
JII, e mMTaHHSA OCTaTOYHO HE BUPIIICHO.

MeTa po6otu

JlocmiiuTy 3MiHU CTPYKTYPHO-TEOMETPUYHHUX OKA3HUKIB 1
niacromigaoi GyHKIIi cepist y xBopux Ha XCH imemigaOr0
reHesy 3i 30epexenoro OB JIIII.

Marepianu i MeToaun AocnimKeHHA

JlocmipkeHHST BUKOHAIH Ha KIHIYHIA 0a3i kadenpu mpo-
TMIEJICBTUKU BHYTPILIHBOT MEJJUIIHH, IPOMEHEBOT JiarHOC-
TUKH Ta MPOMEHEBOI Teparii 3amopi3pkoro JepKaBHOTO
MEMYHOTO YHIBEPCUTETY B KapiOJOriYHOMY BiJUIIICHHI
KHIT «Miceka mikapas Ne 6» 3MP (M. 3amopixxoxs) Biamo-
BIZIHO JI0 CTaHAAPTIB HAJCKHOI KIIiHIYHOI npakTtuku (Good
Clinical Practice) i npunimiiB ['enbciHChKOI Aekiaparii.
IIpoToKon HOCHIIKEHHST CXBAIEHO KOMITETOM 3 0i0eTHKH
3aropi3bKoro Aep)KaBHOTO MEIUYHOIO YHIBEPCUTETY.
[icna migmucanHs iHPOPMOBAHOT 3rOTU B JOCHIIKEH-
Hs 3ainyunin 43 xBopux (uoinoBikiB — 44 % (n = 19);
KIHOK — 56 % (n = 24)) na XCH imemigHOTO TeHE3Y
31 30epexenotro @B JIIII, cunycoBum putmom, II A-b
crazii, II-1V ®K 3a NYHA (ocHoBHa rpymna). [py-
na nopiBHAHHA — 90 xBopux (4onoBikiB — 44,5 %
(n = 40); xinok — 55,5 % (n = 50)) na IXC 6e3 o3HaK
XCH. I'pynu xBopux 3ictaBHi 3a Bikom (68,81 = 11,19
poky mpotu 65,22 + 9,60 poky; p = 0,021), 3pocTom
(169,78 + 9,64 cm mpotu 168,08 + 9,80 cm; p = 0,222),
Baror (84,19 + 18,52 kr nporu 83,76 + 16,46 T,
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p = 0,835), mwiomiero mosepxHi tina (1,95 + 0,23 mM>potu
1,93 £ 0,21 Mm% p = 0,587).

Jiarrno3 XCH irreMiuHOro reHe3y BCTaHOBIIFOBAIHU 3T1THO
3 PexoMeHaaIissMu 3 1IarHOCTHKY Ta JIIKyBaHHS XPOHIYHOT
cepuesoi HenocratHocti (2017) Acouianii kapaiosoris
VYkpainu Ta YkpaiHcbkoi acorianii ¢axiBiiB i3 cepieBoi
HenoctaraocTi [10]. dorutep-exokapaiorpadiube gocii-
JUKeHHsI BUKOHAJIM Ha anapari Esaote MyLab Eight (Itais)
3a CTaHJAapTHOI METOAMKOI 3 BH3HAUEHHSIM 0a30BHX
noka3HuKiB [11]: KiHIEBO-1aCTOIIYHOTO, KiHI[EBO-CHCTO-
JigHOro po3mipis JiBoro rnuryHouka (KJIP, cm; KCP, cm),
KIHIIEBO-A1aCTOIIYHOI0, KiHI[€BO-CUCTOJIYHOTO 00’ €MiB
niBoro nutynouka (KJ1O, cm?; KCO, cm?®), dpakuii BUKH-
ny (OB, %), innekcy macu Miokapja JiBOTrO IUTyHOUYKa
(IMMUJIILI) 3a ASE ta Penn Convention, IIBHIKOCTI paHHBO-
TO JIaCTONIYHOTO HAIOBHEHHsI JliBoro 1utyHouka (E, cM/c) 1
TI3HBOTO JIIaCTOYHOTO HATIOBHEHHS JIIBOTO IITyHOUKA (A),
cruiBBigHomenns E/A. Bukopucrana kiacudikaiiis THITIB
reometpii JIIII 3a W. H. Gaasch, M. R. Zile [12].

ImosipnicTe XCH 3i 36epexenoro @B JIII po3paxoBana
3a gonomoroto mkann H2FPEF [13]. BignosigHo 10 Kpu-
TEepiiB OIIHIOBAaHHS, KOXKHOMY MAIli€HTy PHUCBOIOBAIH |
0aJ1 3a HasBHICTh apTepiajbHOI Ta JETeHEeBOI TiMepTeH3ii,
TTiABHUIIICHOTO KiHIIEBOTO TiaCTONIYHOTO THCKY, BIK TIOHA]
60 pokiB; 2 6anmn — 3a okupiHHs; 3 6amu — 3a GiOpuIAIIiIo
niepencepns. Cyma 6aiiB Bi 2 10 6 CBiT9IMIIa PO IPOMIKHY,
70 2 6amiB —HU3BKY, 69 6amiB —BHUCOKY iiMOBipHicTH XCH.

VYeixBopi (n = 43)ra XCH i3 36epexxenoro @B JIII mamm
apTepianbHy TINEepPTEH3II0 Ta MpUiiMaTy MOHA T ABa aHTHT -
nepTeHsuBHi npenapary; 84 % (n = 36) — BikoM HOHAz
60 poxkiB; y 44 % (n = 19) BuUnaaKiB BU3HAYMIN OKUPIHHA
(IMT monan 30 kr/m?); y 72 % (n = 31) CHCTOMIYIHMIA THCK
y JereHesiil aprepii nepesuiryBas 35 MM pT. cT.; y 37 %
(n = 16) 3adikcyBany miABUIICHUA THUCK HATIOBHCHHS
niBoro nuryHouka (E/e’ >9 ym. om.). Ocib i3 ¢ibpuistieto
nepecepab BUKITFOYAIH 3 JOCIIPKEHHSL.

ImoBipaicTs XCH 3i 36epexenoro @B JIII menmre
Hix 40 % BusHaueHa y 7 % (n = 3) XBopHX, Ha piBHI
40-80 % —y 79 % (n = 34), nonax 90 % —y 14 %
(n = 6) xBopux. Onun 6ax 3a mxanoro H2FPEF mamm 3
XBOpHUX, 2 Oamu — 5, 3 6amm — 9, 4 6amu — 12, 5 GaniB — 8,
6 GaniB — 6 MaIicHTIB.

CraTucTHYHE OTPALFOBAHHS MaTepialy BHKOHAIIH 32 JI0-
TTOMOTOF0 TTakeTa rmporpam Statistica 13.0 (StatSoft, CLLIA),
Homep Jtinensii JPZ8041382130ARCN10-J. HopmanbHicTh
PO3MOIiTYy KUTPKICHHX O3HAK aHATi3yBalHd 3a JOTIOMOTOIO
tecty llamipo—Binka. [Tapamerpu, 1o Maim HOpMaTbHHAN
o3IO, HAaBe/IeHi SIK CepeIHE apu(pMETHIHE Ta CTAaHAAPTHE
BimxmwieHHs (M + SD). J[ist moka3HUKIB, IO MaJIH PO3IIOMLT,
SIKAH BIIPI3HSBCS BiJl HOPMAJIBHOTO, JTaH] OIIUCOBOT CTATUCTH-
KW HaBEJICHI sIK MeJ[iaHa Ta HIOKHIH 1 BepXHii KBapTmwi — Me
(Q25; Q75). KinbKicHi MOKa3HUKH y Ipylax MOPiBHIOBAIIH,
3acTtocoBytoun kpurepii CThrofeHTa (11 HOPMaJIbHOTO
posnoziny o3HaK), ManHa—BiTHI (17151 po3nozisty 03HaK, 1o
BIZPI3HAETHCS BiJl HOpMAIBbHOT0). CTaTUCTHYHO 3HAYYIIOO
BBaKaK pizHUIO npu p < 0,05. Yci Tectr — 1BOOIUHI.

Pesynbratu

VY xBopux Ha XCH 3i 30epexenoro ®B JILI BiporinHo
OutpImuit Ha 25 % miacTONMIYHHUK PO3Mip JIBOTO Tepeice-
pos (5,49 £ 0,58 cm mpotu 4,39 + 0,59 cm; p = 0,005),
Ha 11 % mnomra Bick JiBoro mepencepns (6,36 + 0,41 cm
nporu 5,73 + 0,57 em; p = 0,001), HiX y xBopux Ha IXC
6e3 o3aak XCH (ma6n. 1). Ane 3a MOKa3HUKOM iHICKCY
00’eMy JiBOTO TIepeacep s TPYIH CTaTHCTHYHO HE Bifpi3-
usumcst (38,47 + 11,30 mu/m? nportu 35,27 + 8,98 mur/m?;
p = 0,240).

[ompu BiacyTHICTH BiporigHO1 pi3HHIl Moka3HuKiB KJIP,
K10, KCP, ®B JIII y xBopux Ha XCH 3i 30epexenoro ®B
JI icrorHo Ginbiumii Ha ingexc KJO (75,37 + 20,68 mi/m?
npotu 67,72 + 18,94 mi/m?, p = 0,042) nopiBHSHO 3 aHa-
JIOTIYHAM TIOKa3HUKOM y xBopux Ha IXC 6e3 oznak XCH
(mabn. 1).

I'pynu XBOpUX TakoXK HE BIAPI3HSUIUCH 3a NOKa3HUKAMH
TMII g, T3CIIIa, BigHocHOT ToBmyuan MIIITT 1 3CJILL.
Aue y xBopux Ha XCH 3i 30epexeroro @B JII Bu3Haumm Bi-
poriaHo Outeimit Ha 16 % inmexke MMJIII (129,33 + 43,33
r/™?mporu 111,12 £ 37,63 /Mm% p = 0,013), po3paxoBanuit
3a (hopmyroro Penn Convention, 1 6inbimmii Ha 16 % iHgekc
MMJII (110,70 + 32,26 r/m* npotu 95,27 + 30,28 r/m?%;
p = 0,004), po3paxoBanwuii 3a popmyioro ASE.

Xsopi Ha XCH 3i 36epexxenoro @B JIII He BigpizHA-
ek Bix mamicHTiB 3 IXC 6e3 o3mak XCH 3a mutomMoro
Baroro KoHIEHTpuyHoOI rineprpodii (18 % mporu 16 %;
p = 0,6671), excuentpuanoro pemozemoBanus (14 %
npota 14 %; p = 0,9998) Ta KOHLEHTPUIHOTO pemMojie-
moBaHHs (5 % mpotu 8 %; p = 0,5278). Cepen xBopux
Ha XCH 3i 30epexenoro ©B JIII nepeBakana nuToMa Bara
0cib 3 eKCIEHTpUYHOIO Tineprpodieto (56 % mpotu 23 %
p = 0,0002) Hax BiAMOBIIHIM IMOKa3HUKOM TaiieHTiB 3 [IXC
0e3 o3nak XCH (ma6a. 2). 3a KiTBKICTIO 0Ci0 i3 HOPMATLHOKO
reoMeTpiero rpyma xBopux Ha XCH 3i 36epexenoro @B JIII
icToTHO TocTymanacs rpyri namienTis 3 IXC 6e3 o3aak XCH
(7 % nporu 39 %; p = 0,0002).

3a MOKa3HUKAMH J[IaCTOIIYHOTO PO3MIpY MPaBOro MLTy-
HOYKA Ta TOBIIMHH BIJIbHOT CTIHKH IPAaBOTO [ITyHOYKA FPYITH
XBOPHX BIPOTiJTHO HE BiJAPI3HSIHCE.

3a HU3KOFO MOKa3HUKIB cuctomivHol pyHkii JIL (maba. 1)
TPyIH HE MaJIi CTaTUCTHYHO Biporigaoi piznuni (OB JIILI,
dP/dt mitpamsroi perypritarii, TEI JII, S lat, MAPSE lat).
Aune y xBopux Ha XCH 3i 36epexenoro @B JIII BiporinHo
mermi Ha 10 % MAPSE med (p = 0,031),Ha 18 % S med
(p = 0,001), Hixx y mamienTiB 3 IXC 6e3 oznax XCH.

BinbmricTe MOKa3HUKIB CHCTONIYHOI (QyHKIIT TpaBoro
nurynouka (S TK, TEI RV, TAPSE) y xBopux Ha XCH 3i
30epexenoro @B JIIII Takox iCTOTHO HE BIAPI3HSIACH BiJ
takux y xBopux Ha [XC 6e3 o3nak XCH, xpim @B I1I11, sxa
Ha 19 % (p = 0,007) amxua y xBopux Ha XCH (maébn. 1).

CyrreBa pi3Hulst Mk rpynamu xBopux Ha XCH 3i 30e-
pexenoro @B JIII i na IXC 6e3 o3nak XCH BusiBnena 3a
nokasHuKaMu jgiacronigHoi ¢yHkii JIUI (ma6n. 1). Tak, y
xBopux Ha XCH 3i 30epexenoro @B JIII menmi va 26 %
(p = 0,0001) e’ menianbHOTO PiOPO3HOTO KUIBIIS MITPAIIb-
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noro kinarnana (MK), wa 21 % (p = 0,0001) ¢’ narepaib-
Horo (iOpO3HOTO KiJbLsS MITpaJIbHOTO KiamaHa, Ha 9 %
(p = 0,022) a’ MenianbHOTO (hiOPO3HOTO KITBIIS MITPATHHOTO
kmanana; ouremmi Ha 41 % (p = 0,0001) BigHomenus E/e’
Me/IiagbHOro (hiOPO3HOTO KIS MITPAJIBHOIO KilaraHa, Ha
28 % (p = 0,0001) BimHOMICHHS E/¢’ narepasHOTO (hidp0o3-
HOTO KUTBIIS MITpaJIBHOTO KilanaHa, Ha 36 % (p = 0,0001)
cepenHii moka3HUK E/e’, mo cBiqunTh MO IMiIBUIIEHHS
KIHIIEBOT'O J[IaCTOJIIYHOTO THCKY Y JIIBOMY ILTYHOYKY Yy
xBopux Ha XCH.

[TigBUIIIEHHS KIHIIEBOTO AiaCTOIIYHOTO TUCKY Y XBOPHX Ha
XCH 3i 36epesxenoro @B JIII cympoBomKyBaIoCch 3pOCTaH-
HSIM ITOKa3HHUKIB CHCTOJIIYHOTO TUCKY B JICTCHERBIH apTepii Ha
34 % (p = 0,0001), Tucky y mpaBomMy niepencepai Ha 29 %
(p = 0,001), THCKy 3aKIMHIOBaHHS JITCHEBHX KaIllIspiB

Oibie HiK yaBivi (p = 0,0001) mopiBHSHO 3 BiNIOBITHUMH
nokazHukaMu xBopux Ha IXC 6e3 o3nak XCH. Lle cBimuuth
mpo (opMyBaHHS ITOCTKAIUIISIPHOI JISTEHEBOI TinmepTeHsil
BHACTIJIOK ypayKeHHS JBHUX BiIUTUTIB CEPIIS.

Amnauni3 niacroniyHoro npodinto HamoBHeHHs JILI y
xBopux Ha XCH 3i 36epexxenoro @B JIIII nokasas: y 6ib-
mocTi (72 %) maImieHTiB peecTpyBall THI «HOPYIICHHS
pemnakcartii», a «peCTpUKTUBHUID MPO]ias HATTOBHEHHS HE
3adikcyBanu (mabi. 3).

[NepeBaxkna OunbLIicTH XBopux Ha XCH 31 30epeskeHoro OB
JIII mana miacroriyae HaoBHeHHs JII 3a Tumom «mopy-
IIEHHS peJaKcarii», ajie 3a M MOKa3HIKOM T'pyTia He Bil-
piznsutack Bij xBopux Ha IXC 6e3 o3nak XCH (p = 0,9038).

[Moni6Ho 1o xBopux Ha IXC 6e3 o3nak XCH cepen nari-
enTiB i3 XCH 1 36epesxenoro OB JIIII He BUSBUIIN KOIHOTO

Tabnuus 1. CTpyKTYpHO-reOMEeTPUYHI Ta doyHKLiOHanbHi NokasHuku cepust y xBopux Ha XCH ilemiyHoro reHesy 3i 36epexeHoto $B niBoro LwmyHouka

Ta B naujienTie 3 IXC 6es osHak XCH, M £ SD, Me (Q25; Q75)

nOKa:"mf'K’ . i(gel-:):;(euow Eg)[I)?BaHHHHH, HOK“H‘?K' . i(geig)ikeﬂow :?{)li]:nsmuﬂ,

OAVHULI BUMipIOBaHHS OB, n = 43 n=90 OAVHULI BUMipIOBaHHS ©B, n=43 n=90

Bik, poku 69,95+9,29 65,22 + 9,60 0,009 VE TK, cm/c 41,70 + 11,71 41,01+9,90 0,832
3pict, cm 164,86 + 16,31 168,08 + 9,80 0,596 GE TK, Mm pr. cT. 0,75+0,41 0,72+0,36 0,826
Bara, kr 78,88+ 19,01 83,76 + 16,46 0,186 VAP, cmlc 80,23 + 18,60 87,31+20,19 0,036
Mn, m? 1,92+0,29 1,9310,21 0,560 G AP, mm pT. CT. 2,72 £1,40 321+147 0,042
AopTa, tm 3,41+£045 3,39+0,44 0,466 Cp TIIA, MM pT. CT. 15,91+7,45 14,03 + 7,30 0,319
PIMa, cm 5,46 0,58 4,39+0,59 0,005 Cucer TNA, mm pr. CT. 42,88 + 13,17 32,05+10,25 0,003
KOP, cm 540+0,73 517+0,70 0,084 E\E’ men, ym. o 7,79+ 3,20 553+ 147 0,005
KO, mn 144,82 + 45,08 130,99 + 41,89 0,089 E\E’ nar, ym. oa. 6,44 + 1,90 5,02+ 1,64 0,001
KOO, mn/m? 75,37 + 20,68 67,72+ 18,94 0,042 E\E’ cp., ym. oA, 7,13+2,82 5,24 +1,43 0,001
KCP, cm 3,43 £ 0,62 3,21+0,53 0,060 E’' mep, cv/c 7,710+£2,13 10,43+ 3,15 0,001
OB, % 65,88 + 6,87 67,197,117 0,273 E’ nat, cm/c 9,07 +3,19 11,53 £3,00 0,002
TMUWMg, cm 1,06 + 0,30 0,96 0,23 0,075 E’ 1k, cmlc 13,05 + 3,63 14,38 + 3,23 0,151
T3CILL, cm 0,98 +0,19 0,95+0,21 0,441 A, cvlc 11,16 + 3,80 12,69 + 3,28 0,022
BTCIILL, cm 0,41+£0,14 0,38 £0,10 0,409 S, cmlc 8,23+2,31 9,99 +2,61 0,001
BTMXT, cm 0,42 +£0,17 0,38 +£0,12 0,345 S lat, cmlc 8,91+2,83 9,65 + 2,00 0,093
BT3CHLL, cm 0,37 £0,09 0,37 £0,10 0,791 Stk, cm/c 14,18 +3,41 14,99 + 3,28 0,546
Penn, r/m? 129,33+ 43,33 111,12 £ 37,63 0,013 TEI NLW, ym. og. 0,44+0,11 0,42 +0,09 0,548
ASE, r/m? 110,70 + 32,26 95,27 + 30,28 0,004 TEITILL, ym. oa. 0,44 +0,10 0,43+0,11 0,623
ML, cm 2,07 £0,68 1,99+ 0,65 0,758 TAPSE, cm 23,77 3,85 2327 +4,51 0,756
Crinka ML, cm 0,25 £ 0,06 0,24 £0,07 0,446 T3NA, mm pr. CT. 17,96 £ 1,19 8,76+ 1,82 0,001
HMB, Mm 18,25 +4,98 17,05 3,25 0,276 T, mm pr. CT. 7,37 +£2,74 5,68 + 1,66 0,001
VE MK, cm/c 56,28 + 18,37 56,12 + 18,42 0,987 ®B ML, % 59,00 + 20,94 72,86 £ 13,21 0,007
GE MK, mm pr. cT. 1,39+0,88 1,39+ 0,96 0,965 MAPSE med, cm 8,8 (8,0;12,2) 13,4 (11,5; 14,4) | 0,031
E/A, ym. o 0,91+£0,53 0,89£0,35 0,373 MAPSE lat, cm 13,13+ 3,98 14,67 +1,58 0,135
dp/dt, mm pr. cT./c 2192,17 + 927,33 | 2256,82 + 1245,20 | 0,872 lonn, cm? 38,47 £ 11,30 35,27 £8,98 0,240
V Ao, cmlc 132 (119; 159) 142 (119; 161) 0,249 MoB3poexHs Bick 1M, cm | 6,36 + 0,41 5,73+0,57 0,001
G Ao, MM pT. CT. 6,9(5,7;98) 8,0(5,7;10,5) 0,239
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Tabnuusa 2. Mogin xsopwx Ha XCH 3i 36epexeHoto OB J1LU i navjeHTiB 3
IXC 6e3 o3Hak XCH 3a Tunamu reomeTpii nisoro LwnyHouka, % (n)

XCH iwemiyHoro IXC 6e3 03HaK

Tunu reomerpii JILL | reHe3y 3i 36epexeHo0

Ll XCH, n =90
lrl%r;w;g;% 7 %(3) 39 % (35) 0,0002
el LR L
el G R
povinenasamn |14 % I i
Koupapese |5 52 S i

Tabnuusa 3. Mogin xsopux Ha XCH 3i 36epexeHoto OB J1LL 3anexHo Big
npodinto AiactoniyHoro HanosHeHHs T, % (n)

T XBopi Ha XCH XBopi Ha IXC
H an:BH eHHS 3i 36epexeHol0 6e3 o3Hak XCH,

OB, n = 43 n =90
| Tin 72 % (31) 73 % (66) 0,9038
Il Tvn 26 % (11) 9 % (8) 0,0103
Il Tan 0 % (0) 0 % (0) 0,9999
BigcyTHi
OpYLUIGHHS 2 % (1) 18 % (16) 0,0110
3aranom 100 % (43) 100 % (90)

BUMaAKy AiactoniuHoi aucdynkuii JIII «pecTpuKTHBHOTOY
THITY.

Y 26 % xBopux Ha XCH 3i 30epexenoro @B JIII 3apee-
crpyBaiu aiactoniude HanoBHeHHs JII «riceBnoHopMalib-
Horo» THIly, i Tibku y 9 % nanienris 3 IXC 6e3 o3nak XCH
(p = 0,01).

TopymieHHs 1iacTOMIYHOTO HAITOBHEHHS JIIBOTO IILTYHOYKA
BijicyTHi y 2 % xBopux Ha XCH 3i 30epexenoro ®B JIII.
e 3Hauy110 MeHIIIe 3a BiNOBIIHMI TOKa3HUK Yy rpymi IXC
6e3 oznak XCH — 18 % (p = 0,0110).

VY xBopux Ha XCH 3i 36epexxenoro @B JIIII BusHaumImM
BiporiaHe 3HmkeHHs  Ha 8 % (p = 0,036) mBUIKOCTI TpaHC-
MyJIEMOHAJIBHOTO MOTOKY, Ha 15 % (p = 0,042) rpanienra
THUCKY B JIET€HEBIH apTepii mopiBHAHO 3 xBopuMH Ha [XC 6e3
o3Hak XCH (mabn. 1).

O6roBopeHHs

3rigHo 3 manumu gociaipkerns PRESERVE [14], o Bkiro-
qano 24 331 namniedTa 3 KIIIHIYHO BUPAKEHOO CHCTOIIYHOIO
abo miacroniunoro nuchynkiiero JI, XCH 3i 36epesxeHoro
@B JILI (®B >50 %) miarHoctoBana y 59,9 % Bumnajkis.
Exoxapaiorpadiss — KJII040BUH KOMIIOHEHT AiarHo3y
Ta OLIHIOBAHHA CTAaHY MAIli€HTIB, B AKUX MPHUITYCKAIOThH
HasBHICTH ceprieBoi HemoctatHOCTi. @B JIII € BakTuBUM
KITIHIYHAM [TOKa3HUKOM, 3a SIKHM BCTaHOBIMIOIOTH Tl XCH,
niopsiz i3 Tum OB JII — HecnierupivHMil OKa3HUK CKOPO-

qyBaIbHOT (PYHKIIT, Ha *aJb, HEJOCTATHBO Yy TIUBUA. DB,
HEe3Ba)KAIOUU Ha HOPMalIbHY CKOPOTIMBICTH, MOXKE OyTH
HHU3BKOKO BHACITIZIOK [IyK€e CHIILHOTO TiepeBanTaxeHns JIII;
a Moke OyTH 1 HOPMAJBbHOIO, HaBITh KOJW CKOpPOYyBaJbHA
(hyHKIIiS TOpyIIIeHA, aJle HaBaHTaKeHHS 3HIDKeHe. He3paxka-
104 Ha BiHOCHE 30epeskerns OB JIII, mamiertn 3 XCH i
30epexernoro @B JIII yce x MaroTh HE3HAUHI BiAXHICHHS
cucromniuaoi GyHkii [13].

JlocmipKeHHsI, B SIKUX OIIIHIOBAJIM HE3aJIeXHi Bil HaBaH-
Ta)KeHHsI TIOKa3HUKH ckopornBoi GyHkuii JILI, mokazanu
3HIDKEHHS cuctosivyHol ¢yHkuii B nmanientiB i3 XCH i
30epexeHoro OB JIIII nopiBHSHO 3 IPAKTHYHO 310POBUMHU
0co0amu 31CTaBHOTO BiKY, 8 TAKOXK OC3CHMMIITOMHHUMU TiIep-
TEH3UBHUMH NarieHTaMH. Take IMOpyIIEeHHsS CHCTONIYHOT
(hyHKIIT TATBEPIKEHO B YHCICHHUX IOCHTIHKEHHSX, IO
3IiICHEHI 3 BUKOPHCTAaHHAM TKAaHHHHOI Jorureporpadii Ta
METOMIB Bi3yamizamii Aedopmarii JiBOoro nuryHouka. Taki
BIIXMJICHHS HAUTIOMITHIILI TIPH ITO3/IOBXHBOMY CKOPOUYEHHI
Ta pyxy 6azampHux Biguinis JIII y ainsHIi MiTpambHOTO
KibLs [7].

Pesynbrary, 1110 OTpUMaiH Mij Yac JOCIiKEHHs, 30ira-
I0TBCSl 3 JaHUMHU 1HIIUX aBTopiB [7]. YV xBopux Ha XCH 3i
30epesxenoro @B JII Biporigno mermti Ha 10 % ammuiTyna
MAPSE med, Ha 18 % mBuzaxicts S med, HibK y XBOpHX Ha
IXC 6e3 o3rak XCH, 110 CBiT4HTH PO MOPYIIEHHS CHCTO-
miuHOi Qynkmii JIHI.

3a manmmu ExoKI' [15], y xBopux 3i 30epexenoto ©B
JIII i XHH ¢penornn XCH acorilioBaHui i3 IporpecuBHAM
3MEHILEHHSIM PO3TSHKHOCTI, 30UTBIIEHHSIM KOPCTKOCTI a0PTH,
MIBUIIICHHSM KIHIIEBO-CUCTOIYHOT Ta 3HIDKCHHSIM PaHHBOT
niactomiyHol mBKUAKOCTI HartoBHeHH: JITTT.

TabaxoBuu-Barieba B. O. [16] 3Beprae yBary Ha 30i1bl1eH-
Hs po3mipy JIII, miameTpa aopTH, KiHIIEBO-CHCTOJNIYHOTO,
KIiHIIEBO-/11aCTOJIIYHOTO PO3MIpiB 1 KiHIIEBO-CHCTOIIYHOTO
00’eMy JTiBOTO IITYHOYKA y XBOPHX MOXUIIOTO BIiKY 3 TIPO-
sBamMu XCH 1 36epe)keHO0I0 CHCTONIYHOIO (PYHKIII€I0 JTIBOTO
IITYHOYKA 1MIEMIYHOTO I'eHe3y MOPIBHSHO 3 MPAaKTHYHO
30pPOBMMH Oco0aMu 3icTaBHOTO BiKy. B Hamomy nocumi-
JokeHi y xBopux Ha XCH 3i 30epexenoro ©B JIII BusiBrm
BIPOTiAHO OUIbIIMIA HA 25 % AiacTONMIUHHUNA PO3MIp JIIBOTO
nepencepast, Ha 11 % moBroi oci JiBoro nepeacepis, Ha
12 % iamexe KO, Hixk y xBopux Ha IXC 6e3 o3nak XCH.
AJie He BCTAHOBWIIM BipOTiAHY Pi3HHUIO Moka3HUKIB K/IP,
KO, KCP, ®B JIII y xBopux Ha XCH 3i 306epesxeroro ®B
JIII mopiBHSHO 3 aHANOTIYHUM TTOKa3HUKOM Y TAIli€HTIB 3
IXC 6e3 oznak XCH.

CrpykrypHa niepedyoBa y xsopux Ha XCH 31 30epekeHOr0
OB JII pizko BiapizHSETCs Bi Takoi y xBopux Ha XCH 3i
sumkeHoro OB JIII. ¥V Gararbox, aje He B YCiX NAIli€HTIB 13
XCH 1 30epexenoro @B JIIII Bu3HAYaIOTh KOHLIEHTPHYHE
pemoeroBanHs Ta rineprpodiro JIII, mporecw, mo xapak-
TEPU3YIOThCS TAKUMH O3HAKaMH [ 7]: HOpMaJIbHUM a00 Maiike
HOPMAJIFHUM KiHIIEBIM J[IaCTOJIITHAM 00’ €MOM, 301TBIICHHAM
TOBIIMHHU CTIHKHK Ta/a00 macu JIII, migBUILIEHNM 1HIEKCOM
BIJIHOIIIGHHS MacH MioKapaa J0 00’eMy HOro TOpOKHUHH,
30UTBIICHHSAM BiTHOCHOI TOBIIUHH CTiHKA. OIHAK Y ACSKIX
TAIIEHTIB i3 TeMoauHaMiYHIME o3Hakamu CH He criocTepi-
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raJii CTPYKTYpHY I1epeOyI0By Ceplisi, BOHH MaJI HOPMAJIbHY
reomerpito JIIII [7]. BincyTHICTb CTPYKTYpHHX 3MiH CeplLisi He
Bukirodae giarnosy XCH 3i 36epeskenoro @B JIII. st mo-
piBrsiHESA B mariedTiB i3 XCH i 3amkenoro OB JIIII 3a3Buyaii
BUSIBISTIOTH EKCIICHTPIYHE PEMOJICITIOBAHHSA 31 30LTHIICHHAM
KiHIIEBOTO JiacTomiyHoro o0’ emy ta macu JIIII, ane He3Ha4-
HUM 30UTHIIICHHSM TOBIIHHY CTiHKH, CYTTEBUM 3MCHIIICHHM
BiJIHOIIICHHST MacH 710 00’ €My Ta TOBIMHU 10 paaiycy [7].

3a nannmu OperiMiHreMCBKOT0 0CTIKEHHS, TinepTpodis
JII y 6e3cMMITOMHUX 0Ci0 CepeiHbOro Ta MOXHUIIOT0 BIKy —
HE3aJIeKHUH JOBrOCTPOKOBUH NpeAnKTOp BUHUKHEHHSI XCH
36 ®B JIIII. BpaxoBytouu BiK i crark, 10-pidHUii TOKa3HUK
3aXBOPIOBAHOCTI HA CEPIIEBY HEOCTATHICTH CTaHOBUB 0,77
(0,33—1,21) ma 100 oci0 i3 HOpMATEHUM JIiBIM ILTYHOYKOM,
1,57 (0,37-2,72) B 0ocib i3 KOHIICHTPUIHOIO TimepTpodiero
ta 2,11 (1,03-3,14) B 0cib 3 EKCHEHTPHYHOIO TirmepTpodiero
[17].

3a maHmMu JociikeHHs okpyry Onmcren, cepen 244
xBoprx Ha XCH 36 ®B JIII rineprpodist MUTyHOUKIB Ji-
arHoctoBaHa B 42 %. Y crpykrypi tuni reomerpii JIILI
MpEBaItOBajia KOHICHTPHYHA TinepTpodist Ta PeMOICITIO-
BaHHs (53 %). [IuToMa Bara eKCUEHTPUYHOI TinepTpodii
cranoBuna 16 %, a HopmasieHa reomerpis JIII BusaBieHa
Maibke y Tpetusi (31 %) Bumaakis XCH 36 @B JIII [18].

Pesynbrat moCHmimKeHHS CBiMYaTh: cepel XBOPHUX Ha
XCH 3i 36epexenoro @B JIII nmepeBakana muToMa Bara
0ci0 3 eKClIeHTpUYHOIO rineprpodieto (56 % mporu 23 %;
p = 0,0002) Haz BixnoBiTHAM 1ToKa3HUKOM y rpyti [XC 6e3
o3nak XCH. 3a KUTbKICTIO 0Ci0 i3 HOPMAaIBHOK FEOMETPIEO
rpyna xBopux Ha XCH i3 36epexxenoro @B JIIII BiporigHo
nocrymnanacsi rpymi xBopux Ha IXC 6e3 o3nak XCH (7 %
npotu 39 %; p = 0,0002).

AHaIoriuHi pe3ynbTaTiH OTPUMAaIA aBTOPHU JOCHTIIKCHHS
[19]. 3po0ui BUCHOBOK, 1110 KOHIICHTPUYHE PEMOICITIOBAH-
w1 JIII — cminbHe, ane He yHiBepcaibHE SIBHIIE, i 6arato
mamieTiB i3 XCH 36 ©B JII matoTs HOpMaJIbHy TEOMETPII0
JIL um HaBiTH EKCIEHTPUIHE PEMOJICITFOBAHHSI.

HaiinomiTHimn crinpHi BiaxuineHds B namicHris i3 XCH 1
36epexxenoro OB JIIII nmos’s13aHi 3 HiacTONYHOIO AUCPYHK-
iero. Ha mymky mocnignukis [ 13], giacToniuHy AUCQYHKITIFO
HevyacTo peecTpyioTh y xBopux Ha XCH 3i 30epexeHoro
@B JIUI. Y crani criokoro y Tpetinu namienTis i3 XCH i
30epekenoro @B JIIII He BUSBIAIOTH exorpadidHi 03HAKH
miactonmigHoi aucyHKIii [7]. Y HamoMy qocCIiKeHHI
Tuekn y 2 % xBopux Ha XCH 3i 30epexxenoro @B JIIII
BiZICYTHI exorpadiudi KpuTepii MOPYIICHHS IiacTOIIYHOTO
HanoBHeHHs JIIII.

VY nocrnipkenti okpyry OnMcTes aiacTosivHa JUChyHKILS
JIBOTO IIUTYHOUKA, 33 JAHUMH TPAHCTOPAKAIBHOT €XOKapio-
rpadii, Oyia MOMMPEHUM 1 He3aieKHIM npenukTopoM XCH
36 ®B JII y 6e3cumnToMHiii BUOIpII 0Ci0 cepeHbOro BiKy
Ta MTHIX Jroaei (24 %139 % manu miactomiuay TucyHK-
1Ii10 Ha ITOYATKYy i yepes 4 poku BiAMoBiaHO) [9]. PakTopamu
Ppu3HKY, siki B martieHTiB i3 XCH 36 ®B JIII npuckoproroTh
PO3BHTOK i TIporpecyBaHHs Hiactomigaoi aucdynkmii JIII,
MOTIPIIYIOTh MMPOTHO3 JKUTTS, € apTepiaibHa TiMePTEeH3Is,
LyKpOBHIi [1iabeT, OKUPIHHSL, XpOHIYHA XBOpoOa HUPOK [20].

VY HauoMy J0CHiJPKEeH] BUSIBUIIN BIPOTIIHY PI3HHULIIO MIXK
rpynamu xBopux Ha XCH 3i 30epexxenoro @B JII i Ha
IXC 6e3 o3nak XCH 3a noka3zHuKamu JiacToiivyHol GpyHKILT
JIII. Tax, y xBopux Ha XCH 3i 36epexenoro @B JIIII 6ymu
MEHIIUMH Ha 26 % MBUAKOCTI €’ MenianbHOro (hidpo3HOTOo
KUTBIIS MITpaIbHOTO Kiamana, Ha 21 % mBuakocTi e’ nare-
PpabHOTO (hiOPO3HOTO KiBILI MITPAIBHOTO KilanaHa, Ha 9 %
IIBUJIKOCTI @’ MeIialIbHOTO (PiOPO3HOTO KIJIBLIS MITPaJILHOTO
Kiarnana; outeinmumu Ha 41 % BimHomeHHs E/e’ MeaiaapHOro
(hiOpO3HOTO KIS MITPAIBHOTO KJlaraHa, Ha 28 % BinHO-
meHHs E/e’ narepanbHoro (piOpo3HOTO KUTbIIsl MITPaJIbHOTO
Kianany, Ha 36 % cepemnboro nokasuuka E/e’. Lle cBimunth
PO MiIBUIIIEHHS KiHIIEBOTO JiacTOIIYHOTO THCKY B JIIBOMY
nuTyHOUKy y xBopux Ha XCH. Pesymeratn BifmoBimaioTh
JaHAM (paxoBoi JTiTepaTypHu OCTaHHIX POKIB.

[epenanpyxenns [ y XCH 36 ®B JIII nos’s3ane
3 MiIBUIICHHSAM THUCKY HAIlOBHEHHS JIBOTO mepenceps i
peTporpagHuM IEePEeBaHTAKEHHSIM JITCHEBUX BEH, KallijIsi-
piB Ta apTepii, 10 BUKIMKAE JiereHeBy rineprensito (JII) i
YacTO YCKJIaTHIOETHCS BTOPHHHUM PEMOJICTIOBAHHSIM CY/IUH
nereniB [21]. Ha paHHIiX cTamisx OUTBIIICTH MAIli€HTIB i3
XCH 3i 36epexenoro OB JII He MaroTh i IBUILIEHHS TUCKY
HaroBHeHHA JIII y cmokoi [7]. 3a manmMu Hamoro gocCi-
mxenns, 63 % xsopux Ha XCH 3i 36epexxenoro ®B JIII
Manyd HopMaibHUNA TuCK HarmoBHeHHs JILLI, po3paxoBaHuii
3a exorpadivHuM rmoka3HukoM E/e’ (MeHmmii 3a 9 yMm. ox.).
3a JaHUMH HAyKOBOi JITEpaTypH, IIi MAIlieHTH 3a3BHYal
MaroTh HOPMAJIBHUI PiBEHb HATPIilypeTHYHOTO MENTHIY Y
TUIa3Mi, 1110 PU3BOUTE JJO TOMMJIKOBOTO BUKJIIOUEHHS Jlia-
rao3y XCH 3i 30epexxenoro @B JIII [7]. Lle nosicHroeThCst
THUM, IO MiJIBUIIICHA MPOIYKIIis HATPIYpETHYHUX METITU]IIB
3yMOBJICHA 30UIbIICHHSAM HAIPYKEHHsI CTIHKU MiOKap/a, a
xBopi Ha XCH 3i 36epesxenoro @B JIII xapakrepu3yoThes
rimeptpodiero 3 HeBenmkoro nopoxanHoro JIII. Taka cTpyk-
TypHa repeOyIoBa, 3TifHo 3 3aKoHoM Jlaraca, He ClprIHHsEe
TiABUIICHHS KiHIIEBO-T1aCTONIYHOTO CTpecy CTiHKH [22].
Kpim TOro, o’KHpiHHS aCOIIFOETHCS 3 HIKIMM 38 HOPMaJIbHHIH
piBeHb BNP, i 11i pe3ysbratn MOXKyTh MOSICHUTH 3HW)KCHHS
piBust BNP, mo criocrepirators y naunientis i3 XCH i 30e-
pexxenoro ®B JIII [7]. V HamoMy ROCHIKSHHI Maibke
nostoBrHa xBopux Ha XCH, a came 44 %, Mau O)KUPIHHS,
B TakWXx maiieHTtiB iHpopmaruBHicTs BNP y Bepudikariii
CepIIeBol HEAOCTATHOCTI OYIKYBaHO HIDKYA, HIK B 0Ci0 i3
HOPMAJIBHOIO Baroro.

[Mpubnuzao 70-80 % mamientiB i3 XCH i 36epexeHoro
©®B JIIII maroTh JIeTeHeBy rineprensito [23], Ky B HAIIOMY
JOCIIKEHH] aiarHocTyBau y 72 % xBopux. Sk xpurepii
HasiBHOCTI JII' BUKOPHCTOBYBAJIM MOKA3HUKH CEPEIHBOTO
THCKY TIOHa/1 20 MM PT. CT., CHCTOJIIYHOTO TUCKY B JITCHEBIH
apTepii moHaj 35 MM PT. CT. i TUCKY 3aKJIMHIOBaHHS Jiere-
HEBUX KaluisipiB MoHaa 25 MM pr. cT. Po3BuTOK JiereHeBoi
rinepTeHsii acomiroBaBcs B amieHTiB i3 XCH 1 30epeskeHoro
OB JIII 3 BiporiqHuM 3HIKEHHSAM Ha 8 %6 IIBUKOCTI TPaHC-
MyJIBMOHAJIBHOTO TTOTOKY, Ha 15 % rpajieHTa THCKY B Jere-
HeBiif apTepii mopiBHsaHO xBopuMmu Ha IXC 6e3 o3Hak XCH.

OuiHKa rpajiieHTa THCKY B JIETeHeBiil apTepii Ta MIBUIKOCTI
TPAHCITYJIbMOHAJIBHOTO ITOTOKY — BaYKJIMBHH JAiarHOCTUYHHI
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TECT Ha 3aXBOPIOBAHHS CEPIIS JIIBUX 1 TIPABUX HOTO BIIUTIB
[24]. HoBeneno, mo TUCQYHKIIIIO MPABOTO IMUTYHOUKA JTia-
rHocTy0Th Yy 2035 % namienTis i3 XCH 136epexenoro OB
JIII. Pe3ynbraTé HAMIOTO JOCIHIIKCHHS MoKazamu: 23 %
xBopux Ha XCH 31 36epexenoro @B JIL manu quchyHKIio
I (3a manumu TEI —>0,51). Jucdynxuis T yacrime
PO3BHBAETHCS B MAIIEHTIB 13 HIKIMM 3HaueHHsIM OB JIIII,
3 TSHKYOIO JIETEHEBOIO TiMEPTEH3I€I0, a TAKOXK Y XBOPUX 13
¢bibpumnsamiero nepeacepap [24]. Bnacui cocTepexeHHS
MOKa3aJIM TIIbKKM HAsIBHICTH TEHAEHILIT 70 acowuiauii juc-
¢ynxuii T i3 amwxaoro GB JIII (61,8 + 14,7 % nporn
65,5 £ 8,29 %; p = 0,313), BUIIUMH TIOKa3HUKAMH CH-
CTOJIIYHOTO THUCKY B JIeTeHeBii aprepii (63,1 = 27,9 mm
pT. ct. mpotu 49,3 + 23,3 MM pT. cT; p = 0,341), TuCcKy
3aKJIMHIOBaHHS JIereHeBux Kanuwipis (12,3 + 4,7 Mmpr. cT.
mpotu 10,8 £ 3,7 mm prt. cT.; p = 0,125).

3a naHuMu pochijpkeHHs [25], HasBHICTD nucdyHKii
[ — moTyxHWUA Mapkep 30UTBIIEHHS CMEPTHOCTI He3a-
JIS)KHO BiJ TSOKKOCTI JiereHeBoi rineprensii npu XCH 3i
30epesxenoro OB JIIII.

OTXe, 0COOIMBOCTSIMH CTPYKTYPHO-T€OMETPUYHOT Ta
¢yHKIioHaIBbHOI MepeOynoBu cepust y xBopux Ha XCH 3i
36epexenoro OB JII ciij BBaxkarn popMyBaHHS €KCIICH-
Tpu4HOI (56 %) Ta KoHueHTpr4HOI (18 %) rineprpodii JILL,
niomipae 30inpmenss inaexcy KO JIII i miBoro mepencepas,
¢dopmyBanuay 98 % ocib aiacroniunoi aucdyHKIii BHACITI-
JIOK 3pOCTaHHS KiHIIEBOTO JIiacTomigaoro Tucky y JILI, mo
CYIPOBOJKYETBCSI PO3BUTKOM IMOCTKAITIISIPHOT JIETeHEBOT
rineprensii. [lompu 36epexerny @B JIII xBopi va XCH
BIJIPI3HSIOTHCS BIPOTiZIHO MEHILIMMH MMOKA3HUKAMHU CKOPOT-
mBocTi JtiBoro nnryHouka (MAPSE med i S med) 1 @B ITI1I.

BucHoBKMu

1. CtpyKTypHO-TeOMETpHYHA TIepedy10Ba CepIlst y XBO-
pux Ha XCH 3i 36epexxenoro @B JIIII xapakrepusyeThest
JIAJIATAINEI0 JTIBOTO TIEPENCep/Is, TIOMIPHUM 30UTBIICHHIM
ianexcy KJIO JIllT va 11,3 % (p = 0,042), 3pocTanHsam Ha
16 % (p = 0,013) innexcy macu miokapna JIII i3 popmy-
BaHHAM eKcUeHTpH4yHOi (56 %) 1 xoHumeHTpryHOi (18 %)
rineprpodii JII.

2. JliacTomiuaa muc(yHKIIis JTIBOTO IILTyHOYKA HE BUSBIICHA
y 2 % xBopux Ha XCH 36 ®B JIII. Tlopyrmienns aiactoniy-
Horo HanoBHeHHs JIII (72 % — «mopymieHHs penakcartii»,
26 % — «ICEeBIOHOPMAIIBHUID THIT) BiIOYBAETHCS BHACITIIOK
3pOCTaHHs KiHIIEBOTO AiacTonigHoro THCeKy B JILI (301bImeH-
nsiHa4l % (p = 0,0001) BinHomenus E/e’ menianbHoroO di-
OpO3HOTO KUIBLIS MiTpajIbHOTO KiarnaHa), y JIIT (rmigsuimeHHs
moHa yaBidi (p = 0,0001) THCKy 3aKIMHIOBaHHS JIETEHEBUX
KaIuisIpiB), CYyIpPOBO/DKYETHCS PO3BUTKOM MOCTKAIUISPHOT
nereHeBoi rimeprensii (miaumenas Ha 34 % (p = 0,0001)
CHCTOJIIYHOTO THCKY B JISTCHEBIN apTepii).

3. Tlompu 36epesxeny OB JIIL xBopi Ha XCH Bipi3HAIOTE-
CsI BIPOT1IHO MCHIITMMH ITOKa3HHUKAMH CKOPOTIHBOCTI JIIBOT'O
Ta rpasoro nutyHoukis (Ha 10 % MAPSE med (p = 0,031),
Ha 18 % S med (p = 0,001), va 19 % (p = 0,007) OB
[11).

[lepcnexTHBY MOJATBIINX I0CT/KeHD TOJSITalOTh Y BUBYE-
Hi ocobmmBocTel cuctomiuHoi ¢yHKIii y xBopux Ha XCH i3
npomikaoro OB JIIII (40-49 %).
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MopiBHANBbHA (hapmakogMHaMiKa KanTonpuny Npu iHTpaHasanbHoOMY
N eHTepanbHOMY LWAXaX yBeAEHHS NPy HeyCKnagHeHUX
rinepTeH3UBHUX KpU3ax Ha ambynaTopHOMYy eTani fiKyBaHHS

[. NN. KeunH=/ABC B B, Mapguwes'=*PF |, O. Myxanbcbka =/t

3anopisbkuii AepxaBHWA MEANYHUI YHIBEPCUTET, YKpaiHa

A — KoHLeNUis Ta an3aiiH gocnimkeHHst; B — 36ip gannx; C — aHani3 Ta iHTepnpeTauis gaHux; D — HanucaHHs ctatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepKEHHSA CTaTTi

HeycknapHeHi rinepreHansHi kpuay (TK) 6e3 roctporo abo MporpecuBHOTO ypaKeHHS OpraHiB-MiLLIEHEN CTaHOBMSTL MOTEHLIHY 3arpoay >KVTTHO XBOPOTO,
noTpebytoTh LLBWAKOTO 3HWKEHHS apTepianbHoro TUEky (AT) npoTarom Kinbkox rogvH abo 4obu B ambynaTopHux ymoBax. YvHHMIA npoTokon Tepanii
Liei naTonorii HeJOCKOHANWIA, OCKINbKX He NPOMOHYE Mikapto NEePBUHHOI NaHKu YiTKOi Ta 3p03yMinoi iHghopMaLlii LWOAO NpU3HAYEHHS eeKTUBHIX
| KOMMTAEHTHWX JTikapCbkux 3aco6iB. BUKOPUCTaHHA B TaKX BUNAAKaX Ha3arbHOrO TPAHCMOPTY aHTUMNNEPTEH3NBHIX aKTUBHIX (apMaLeBTUMHIX
iHrpEeieHTIB Y BiANOBIAHMX NiKapCbKX (hopMaXx fae MOXMMBICTL 3abe3nedeHHs iXHbOTO LLIBWAKOTO OCTaBMEHHS Y KPOB'SHE PYCrO Ta NepUBacKyNsipHi
CTPYKTYpU ronosHOro Mo3ky. Ha niactasi nonepeaHsLoro JOCBiAy, BpaxoBytoum pesyrnstaTi biodapmaLieBTUHHUX BOCHimMKeHb (hapMakoanHaMmikv Ta
¢hapmakokiHeTKM kanTonpuny, B 3anopiabkoMy AepXaBHOMY MEAUYHOMY YHIBEPCUTETI pO3p0buMIv Ta BNpOBaaumKW y NpakTUKy iHHOBALilHY MikapchbKy
tbopmy kanTonpuny Ans TPAHCMYKO3HOTO 3aCTOCYBaHHA —2,5 % iHTpaHa3anbHWiA refb i3 KOHTPONbOBAHNM BUBIMbHEHHAM CyBCTaHLl kanTonpury.

MeTa po6oTtn — BOCTiMKEHHS hapMakoanHaMIKK refnb-KanTonpury y XBOpux Ha apTepianbHy rineptensito (Al) i3 HeycknagHeHuMu rinep-
TEH3VBHUMU KpU3amMu.

Marepianu ta metoau. O6crexunu 58 ambynatopHux xsopux Ha Al Il cTagii 3 HeycknagHeHumu kapgiansHumn MK, Tpyna gocnigkenHs — 30
xBopux BikoM Big, 38 8o 69 pokis (cepeHin Bik — 52,60 + 5,03 poky) 3 cepeHbOI0 TpUBANICTHO 3axBoptoBaHHs 11,50 + 2,72 poky, siki oTpu-
MyBasM iHTpaHasanbHo B 06maBa HOCOBI xoau annikauii no 0,5 mn remto 3 kantonpunom 2,5 % 3a gonomoroto wnpuua 3 gosatopom. pyna
nopiBHaHHA — 28 xBopux Ha Al |l cTaaii 3 HeycknagHerumn kapgiansHumn K Bikom Big 37 fo 65 pokis, Tpueanicte Al — 10,80 + 2,63
POKY, sIki OTPMMYBanK KanTonpu B eKBiBaNEHTHiIl 403i nepopanbHo. PechepeHTHWIA npenapat — kantonpun y Tabnetkax i3 Bmictom 0,025 r
aKTMBHOI (hapMaLeBTUYHOI CybCTaHLi. Y anHamiLi nikyBaHHS BU3HaYanu nokasHuky odicHoro AT i yactoTu cepaeyHmx ckopodeHs (YCC)y
Kp130BOMy cTaHi Yepes 60, 120, 240 xB nicns 3aCTOCYBaHHs kanTonpuy. Y 38's3Ky 3 aCMMETPUYHICTIO PO3MOAIiNy BapiaHT 3aCTOCyBanu METOA
HenapaMeTpUYHOI CTaTUCTUKN — NapHUI KpuTepin BinkokcoHa.

Peaynirati. BcTaHoBUMM CyTTEBY peayKLito CUCTONIMHONO Ta AiactonivyHoro AT vepes roguHy nicns iHTpaHasansHoi annikavii rento Ha 19,9 %
i23,8 % BignosigHo, a nicrns 3acTocyBaHHs kantonpuy B Tabnetkax cuctoniynmin (CAT) i giacToniynmin (JAT) apTepianbHWiA TUCK Mami Tinbku
TEeHAEHL;t0 10 3MeHwWweHHs —Ha 8,8 % i 11,6 % BignosigHo. Yepes 2 rogunu nicnsa 3actocyBaHHs rento CAT i JAT 104aTKOBO 3HU3MMMCS Ha
23,5 %1a23,5 % BiANOBIAHO, AOCATHYBLLM PIBHS, LLIO PEKOMEHAOBaHWI NPOBIAHNMY Kapajionoramu Ykpaiu. icns nepopanbHOro 3acTocyBaHHs
Tabnetok kantonpuny CAT 3Hu3auBcst Ha 13 %, AT i YCC nokasanu Tinbku TeHAEHL0 10 peaykuii. Yepes 4 rogunHu nicns 3acTocyBaHHs rento 3
KanTonpuiom croctepirany nocTynose nigsuileHHs CAT, piseHb [JAT 36epiraBcs maiike Ha ToMy camomy pisHi. [icns annikawii renb-kantonpuny
YCC y auHamiui nikyBaHHs 3anuiuanacs 6e3 3MiH 3a HassBHOCTi TEHAEHLi 0 MPUCKOPEHHS B NEPLUMIA Yac i 3HM3unacs Ha 4 roguHy Ha 12,4 %.

BucHoBku. 3giiicHunu paHLoMi3oBaHe BigKkpuTe KOHTPONbOBAHE AOCTIMKEHHS hapMakoanHaMikv HasanbHOI opmu kanTonpuiy y dopmi
2,5 % rento Ha rigpodinbHiii OCHOBI MOPIBHSIHO 3 10r0 TabneToBaHo Nikapchbkot PopMoKD y xBopux Ha Al i3 HeycknagHEeHUMM rinepTeH-
3MBHUMU Kpu3amu. BcTaHoBunm, Lo HasanbHa nikapcbka hopma kanTtonpuny 3abesnevye 3HmkeHHs AT o piBHS, peKOMEHZ0BAHOro npu
HeycknagHeHux MK, npoTarom 4 roanH edekTuBHiLLe, HiX MOro nepopanbHa popma. HasanbHwii refib KanTonpuny Mae XopoLUy CTEPMHICTb,
nobiyHi echeKTy Bif 110r0 3aCTOCYBaHHSA Malxe BiACYTHI.

Knto4oBi crnoga: rinepTeH3UBHWIA KpK3, renb-KanTonpun, iHTpaHasanbHe 3aCTOCyBaHHS.
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Comparative pharmacodynamics of intranasal and enteral administration of captopril for uncomplicated hypertensive crises
I. L. Kechyn, V. V. Hladysheyv, I. O. Pukhalska

Uncomplicated hypertensive crises without acute or progressive damage to the target organs pose a potential threat to the patient’s life and
require rapid reduction of arterial pressure within hours or days in an outpatient setting. The existing protocol for the treatment of this pathology
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is not entirely perfect, as it does not offer the primary physician a clear and unambiguous description of the use of effective and complementary
drugs. The use in these cases of nasal transport of antihypertensive active pharmaceutical ingredients in appropriate dosage forms makes it
possible to ensure their rapid delivery to the bloodstream and perivascular structures of the brain. Based on previous experience, and taking
into account biopharmaceutical research on pharmacodynamics and pharmacokinetics of captopril innovative captopril dosage form has
been developed and put into practice for trasmucosal administration as 2.5 % intranasal gel with controlled releasing of captopril substance
in Zaporizhzhia State Medical University.

The aim of the research was to study the pharmacodynamics of captopril gel in patients with arterial hypertension with uncomplicated
hypertensive crises.

Materials and methods. 58 outpatients with stage 2 arterial hypertension with uncomplicated cardiac crises were surveyed, an experienced
group had 30 patients aged from 38 to 69 years (average age 52.60 + 5.03 years) with average duration of disease 11.50 + 2.72 years,
obtained the intranasal application into two nasal routes 0.5 ml 2.5 % captopril gel with a dose syringe. Comparison group had 28 patients with
stage 2 arterial hypertension with uncomplicated cardiac crises aged from 37 to 65 years with duration of arterial hypertension 10.8 + 2.63
years, obtained peroral captopril in equivalent dose. Captopril tablets 0.025 g were used as a reference drug. In the course of treatment,
the indicators of office blood pressure and heart rate in the crisis state were determined after 60, 120 and 240 minutes after the use of captopril.
Because of asymmetric distribution, the non-parametric method - the Wilcoxon signed-rank test — was used.

Results. There has been a significant reduction in systolic and diastolic arterial pressure one hour after the gel’'s intranasal application by
19.9 % and 23.8 % respectively, whereas, after the use of captopril in tablets, there is only a tendency to decrease systolic and diastolic
pressures by 8.8 % and 11.6 % respectively. Two hours after the use of the gel, systolic and diastolic blood pressure decreased by 23.5 %
and 23.5 % respectively, reaching the level recommended by the leading cardiologists of Ukraine. After oral administration of the captopril
tablets, systolic arterial pressure decreased by 13 %, diastolic arterial pressure, and heart rate showed only a downward trend. Four hours
after the use of the captopril gel, there was a gradual increase in systolic arterial pressure, and the level of diastolic arterial pressure remained
almost the same. After application of captopril gel, the heart rate in the treatment dynamics remained unchanged, with a trend of acceleration
in the first time of treatment, and decreased by 4 hours by 12.4 %.

Conclusions. A randomized, controlled study of nasal captopril pharmacodynamics in the form of 2.5 % hydrophilic gel compared to its
tableted dosage form in patients with arterial hypertension with uncomplicated hypertensive crises was carried out. It has been established that
the nasal dosage form of captopril provides for the reduction of the arterial pressure to the level recommended in the case of uncomplicated
hypertensive crises for 4 hours more efficiently than the oral agent. Captopril nasal gel has been shown to have good tolerance and there
are practically no side effects from its use.

Key words: hypertensive crises, captopril gel, intranasal administration.
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CpaBHMTeﬂbHaﬂ cbapmakoanaMMKa KantTonpuna npu MHTPaHa3anbHOM U 3HTepanbHOM NyTAX BBeAEeHUA
npu HEOCNOXHEHHbIX rMNepTeH3UBHbIX KpuUsax

W. J1. KeunH, B. B. Magpiwes, W. A. Myxanbckas

HeocnoxHeHHble runepTeH3anBHble kpuabl (FK) 6e3 0CTPOro Ui NporpeccupyroLLero NopaxeHusi OpraHoB-MULLEHEN NPeLCTaBNST NOTEH-
LMarnbHyHo Yrpoay Ku3H1 GONbHOTO, TPEBYIOT BbICTPOrO CHUKEHUS apTepuasnbHoOro AaBneHns (AL) B Te4EHWE HECKOMbKMX YACOB Wi CYTOK B
ambynaTopHbIX ycroBusix. [eicTBytoWMiA NPOTOKON Tepanuy 3TOM NATONOMN HECOBEpPLUEHEH, NOCKOMbKY He NpeanaraeT Bpady NepBu4HOro
3BEHa YETKOW W SCHON MH(OPMALMM O Ha3HaYeHUN SMEKTUBHBIX U KOMMIAEHTHbIX NIeKapCTBEHHbIX CPEACTB. Mcnonb3oBaHne B AaHHbIX
Cnyyasx HasarnbHOro TPaHCNopTa aHTUIUMNEPTEH3NBHBIX aKTUBHBIX (hAapPMaLIEBTUYECKNX UHIPEONEHTOB B COOTBETCTBYIOLLMX JIeKapCTBEHHbIX
hopmax JaeT BO3MOXHOCTb 0becrnedeHus 1x GbICTPOIt JOCTaBKM B KPOBSIHOE PYCIIO W NEpUBACKYIISIPHBIE CTPYKTYPbI FONIOBHOMO MO3ra.

Ha ocHoBaHuu npeabIayLLEro onbITa, y4nThiBas brodapmaleBThyeckme nccnenoBaHus hapmMakoguHamMmmuky 1 hapMakoKMHETVKN KanTonpu-
na, B 3anopoxxckoM rocyapCTBEHHOM MEeAMLIMHCKOM YHUBEpCHUTETE paspaboTaHa U BHeapeHa B NMPakTHKy MHHOBALIMOHHAS NIEKapCTBEHHAs!
¢opma kanTonpuna Ans TpaHCMYKO3HOTO NPUMEHeHNst — 2,5 % MHTpaHasarbHbIA refb C KOHTPONMPYEMbIM BbICBOBOXAEHUEM Cy6CTaHLMM
KanTtonpuna.

Llenb pa6otekl — uccnenoBaHue hapmMakogMHamMuky refb-kantonpuna y 6omnbHeIx apTepuansHoi runepteHaneit (AN ¢ HEOCNIOKHEHHBIMM
TMNEPTEH3VBHLIMW KpU3amMu.

Matepuansi u metoasi. Obcnegosanm 58 ambynatopHbix 6onbHbIX Al [l cTagun ¢ HeocnoXHeHHbIMK kapanansHeiMy K. Fpynna uccne-
poBaHus — 30 6onbHbIx B Bo3pacTe oT 38 1o 69 net (cpegHuit BospacT — 52,60 + 5,03 roga) co cpegHeit AnUTENbHOCTLIO 3aboneBaHms
11,50 + 2,72 roaa, KOTOpbIE NOMyYanu MHTpaHasarnsHo B 06a HOcoBbIX xofda annnukauum no 0,5 mn 2,5 % rens ¢ kanTonpumnoM ¢ MOMOLLbH
wnpuua ¢ gosatopom. [pynna cpasHenns — 28 6onbHbIx Al |l cTagum ¢ HeocnoxHeHHbIMU kapanansHeiMu 'K B BospacTe ot 37 fo 65 ner,
anvtensHocTb Al — 10,80 + 2,63 roga, koTopble MPUHAMANY KanTonpur B 9KBYBANEHTHOMN J03e nepopanbHo. PedepeHTHbIn npenapar —
kanTonpun B Tabnetkax ¢ cogepxumbim 0,025 r akTMBHON hapmaLieBTYeckon cybcTaHumn. B guHamvke neveHms onpeaensny nokasarenm
odoucHoro ALl 1 yacToTbl cepaedHbix cokpalleHmnii (YCC) B kpnancHom cocTosiHum vepes 60, 120, 240 MuH nocne npuMeHeHns kantonpuna. B
CBS3M C aCMMMETPUYHOCTBH PacnpeaeneHns BapuaHT NpUMEHEH METO HenapameTpUYeCKoii CTaTUCTUKW — NapHbIA KpUTepuii BunkokcoHa.

Pesynkrathl. YCTaHOBMEHa CyLLECTBEHHASA PeayKLmMs CUCTONIMYECKOTO 1 anactonnyeckoro ALl yepes Yac nocne MHTpaHasasnbHol annnmka-
umm rensi Ha 19,9 % n 23,8 % COOTBETCTBEHHO, @ MOCTE NPUMEHEHS kKanTonpuna B TabneTkax 0TMeYeHa NMilb TEHAEHUMS K YMEHBLUEHMIO
cuctonuyeckoro (CAL) v anactonuyeckoro (OAL) aaBnenns Ha 8,8 % m 11,6 % cooTtBetcTBeHHO. Yepes 2 yaca nocne npumeHerns renst CALL
1 AL pononHuTensHo cHnaunueb Ha 23,5 % 1 23,5 % cooTBETCTBEHHO, OCTUTHYB YPOBHS, PEKOMEH0BAHHOTO BeAyLLMMM Kapavonoramm
YkpauHbl. MNocne nepopanbHoro npumeHeHust Tabnetok kantonpuna CAL cHuaunocs Ha 13 %, AL n YCC nokasanu nuilb TEHAEHLMIO K
peoykuun. Yepes 4 yaca nocrne npuMeHEHUs rens ¢ KanTonpuioMm oTMeydeHo nocteneHHoe nosolere CALL, yposeHb [AL coxpaHsncs
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MpakTUYeCKn Ha TOM e ypoBHe. Mocne annnukaumm renb-kantonpuna YCC B anHamuke neyeHnst octaBanack 6e3 3MeHeHui npu Hanuumm
TEHZEHLMM K YCKOPEHWIO B NEPBOE BPEMSI NEYEHMS U CHU3Mnach Ha 4 yac Ha 12,4 %.

BeiBogkl. [poBefeHoO paHAOMM3MPOBaHHOE OTKPLITOE KOHTPONMPYEMOE 1ccrnefoBaHne hapMakoayHaMyKv HadarnbHoN hopMbl kantonpuna
BBUaE 2,5 % renst Ha rMapoUbHON OCHOBE MO CPABHEHUIO C €r0 TabneTUpoBaHHO NEKapCTBEHHOM (POPMON Y 60MbHbIX Al C HEOCTIOXKHEH-
HbiMu K. OTMeuYeHo, YTO HasanbHas nekapcTeeHHas hopma kantonpuna obecneunsaeT CHkeHne ALl 0 YPOBHS, PEKOMEHLOBAHHOIO Npy
HeocnoxHeHHbIX 'K, B TeueHwe 4 yacos 6onee ahheKTUBHO, YEM €r0 NepopasbHas hopma. YCTaHOBEHO, UTO Ha3aslbHbIN refb kanTonpuna
MMEET XOPOLLYHK NepeHOCUMOCTb, MOBOYHBIE 3PEEKTI OT Er0 MPUMEHEHMS MPAKTUYECKN OTCYTCTBYHOT.

KntouyeBble crnoBa: rMnepTeHsvBHbIA KpK3, renb-kanTonpun, MHTpaHasanbHoe BBeAEHME.
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lNneprensusHi kpusu (I'K) craHoBiaTh OTEHLIHHY 3arpo3y
JUISL )KUTTSL XBOPOTO 1 MOTPeOyIOTh IBUAKOTO (IIPOTSITOM
KIJIBKOX TOIMH) 3HIKEHHS aprepiambaoro Tucky (AT) [1].
Jlnst BU3HA4YEHHST TaKTUKHK JiKyBaHHsI ['K BUKOPHCTOBYIOTh
TEepMiHU HeBiAKmamHuii, HeyckinagHeHul (hypertensive
emergency) Ta eKCTpeHuid, ycknagaerni (hypertensive
urgency) cranu npu Al Takuii migxin gae 3MOTy CTpaTH-
(iKyBaTH PU3UK CyIMHHHX YCKIIaJHEHb, @ TAKOX BU3HAYAE
CTparTerTiio JIKyBaHHS: YCKIaIHEH] TiNepTEeH3MBHI KPU3H (3
roctpumM abo IPOTPECHUBHHUM YPasKEHHSM OpraHiB-MillIeHeH)
CTaHOBJIATH IIPSMY 3arpo3y JKUTTIO XBOPOTO  OTpeOyIOTh
HeraifHoro 3HIDKeHHSI AT — POTATOM NepIoi TOMHH JIKY-
BaHHS y CTalliOHapi; HeyCKIIaJHEeHI rinepTeH3uBHI Kpn3u (0e3
TOCTPOT0 200 MPOTPECHBHOTO YPaXKCHHS OpraHiB-MillIeHEH)
€ TIOTeHLIHHOIO 3arpo300 JKUTTIO XBOPOTO, MOTPEOYIOTh
mBUIKOTO 3HIKEeHHS! AT (TIPOTSroM KiTbKOX TOJIiH a0 1001
B aMOyIaTopHUX yMOBax) [2,3].

o »x mporoHye yHi(pIKOBAHUH KITIHIYHUI IPOTOKOJ JTiKa-
psm juist tepanii ['K? [Ipu yeknapnenux 'K yce 3posymiso:
XBOpI 3 TAKUMH KPHA3aMH IOTPEOYIOTH HEraifHOI ToCITiTami3a-
il y BiIIICHHsI IHTEHCUBHOI Tepartii Ta IMBUAKOTO (TIPOTSI-
TOM IIepILOi roAuHK) 3HIKeHHs AT, yacTo 3 IpU3HaYEHHAM
BHYTPIIIHFOBEHHOI iHQY3iHOI Tepamil. ¥ pasi po3BUTKY
neycknaanennx ['K y mpoTokoni 3a3HaueHo: 3HmKeHHS AT
npu HeyckiagHeHomy 'K mpoBOmUTECS MpoTSIromM rofaus/
n06u. AT moTpiOHO 3HU3UTH [10 BITHOCHO OE3MEYHOTO PiBHS,
LIBUJIKICTb 3HIKEHHS cepeHboro AT MOBHHHA CTAHOBHUTH
He OunbIe HiX 25 % ynpomoBxk neprroi ronusu. [ Toro,
100 YHUKHYTH HaAMIpHOTO 3HIKEHHS AT, peKOMEHIy€ThCs
MOYMHATH JIIKYBaHHS 3 HU3bKHUX 71103 (? — aBTOPCHKE 3allu-
TaHHS) aHTHUTINEPTEH3UBHUX MperaparisB, Ipy HEOoOXiTHO-
CTi — IMOBTOPUTH NpHUitMaHHs depe3 1-2 roguan. OcobamnBo
00epEeKHO TOTPIOHO MM IXOMUTH 110 3HKeHH AT y maiieHTiB
3 03HAKaMH BUPA’KEHOTO aTepOCKIICPO3Y, 30KpeMa MaIli€HTIiB
cTapedoro BiKy. Y mi€l KaTeropii marieHTiB Mpu3HAYCHHS
AK (BKK) xoporxoi aii (Hidenurniny) Moxe IPU3BECTH JI0
PO3BUTKY Hara/ly CTeHOKap/Iii BHACIIIOK IIIBH/IKOT Ta BUpa-
JKEHOI TIMOTEH3MBHOI /1ii Tpenapary Ta po3BUTKY CHHAPOMY
o0kpaanust. SIkiio HeoOXiaHUI HidenuiH, Horo JOIIIBHO
NIPU3HAYaTH y />—Y5 CTaHAAPTHOI J03M B KOMOiHamii 3 po-
TIPaHOIIONIOM (KOIT HEMae MPOTHUTIOKa3aHb) [4].

Y npoTokosti, 1110 HaBE/ICHHUH, € 3aCTepPeKEHHSI 11010 ITPHU-
3Ha4YEHHs HieanmiHy: HOro JOIiIbHO NPU3HAYATH B /25
CTaH/IaPTHOI TO3W B KOMOiHAIIIi 3 IPOITPaHaJIONoM, III0 MOYKE
JIOJIaTKOBO 301JIBIIUTH TIMOTCH3UBHY BiAMOBiAb. Bimomo,
mo (apMaauIiH — 1ie HipeauITliH y pO3YNHEHIH JIiKapchKii

¢dopwmi, pospobienuit y I3 «lucturyr dapmakosorii Ta
Tokcukosorii HAMH VYkpainny, 1o mmupoxo Ipu3HadaeThest
nixapsivu ipu 'K 'y hopmi kparens [5]. Sk sikap nepBHHHOT
JIAHKM MOYKE TOYHO PO3paxyBaTh HEOOXIiHY /103y Kparelb
(apmaTuITiHY, 10 He IePEBHIIY€ PEKOMEHI0BaHHH PiBEHb —
He Oibire Hixk 25 % Bij BUXiTHOTO piBHSA, OepydH 10 yBaru
«Y>—Y5 cranapTHOI 1031 Hieantminy, To6To 10 Mr»? 1 Mn
(hapmamumiay 20 mr cyocTantii — e 30 Kpamneib CIIUPTOBOrO
pozunHy. PexomennoBana noza 10 mr = 15 kpanens, 2 no3n
Big 10 Mr = 5 mr abo 7,5 kparui, ¥5 = 3,33 kparui.

OTxe, JTKap 3aIAMIAETHCS 3 TMPOOIEMOIO JIIKYBaHHS He-
yexmagaenoro 'K cam Ha caMm i yxBajroe pilieHHS 070
TaKTUKU BeneHHs xBoporo 3 I'K Ha migcraBi ocobucroro
JOCBIy Ta PEeKOMEHJAIlill eKCIepTiB, 00 He 3AiHCHIOBAIN
JTIOKa30Bi1 KITIHIYHI JOCTIKSHHS B IIbOMY HAITPSIMI.

Buxin i3 1i€i cutyartii 3a yMOB HEIOCTaTHBHOTO (DiHAHCYBaH-
Hs (h)apMaKOJIOTIYHOI HAyKH 0a9rMO B MOAH(DIKAIIi{ BiTOMITX
AHTUTINEPTEH3NBHUX MPETaparis, sika JJOMOMOIIa 6 OMUHYTH
«MeTaboJIi3M MepuIoro MPOXO/PKEHHS Yepe3 MEdiHKy», a
TaKOK PO3POOJTICHHI HOBUX JIKAPCHKHUX (POPM IS TpaHC-
MYKO3HOTO arUTiKamifHOro 3aCTOCYBaHHS 3 MOJIIIICHUMHI
(hapMakoKiHETHYHUMH BiacTHBOCTSIMU. OOpaiu iHTpaHa-
3aJIbHAN TPAHCMYKO3HHH MUIAX y 3B’S3KY 3 HEOOXiTHICTIO
IIBUJIKO JIOCTABHUTH JIIF0YY aHTUTIEPTEH3UBHY CyOCTAHIIIIO
Y KPOB’sIHE PiUHILIE Ta IEPUBACKYIISIPHI CTPYKTYPH T'OJIOBHOTO
MO3KYy [6,7]. IlepeBaru iHTpaHa3aIbHOTO IUIXY TOCTABICHHS
cyOcTaHIIii:

— CY[IMHHI CIUIETIHHS B TIOPOKHHMHI HOCa 3a0€3IevyIoTh
MPSAMUN IDIIX y TOTIK KPOBi I CYOCTaHITIH, IO JIETKO
MEPETHHAIOTH CIIU30B1 000JIOHKH;

—npsiMa abcopOIist y KpoB’sTHE PyCIIo 1a€ 3MOTY YHUKHY-
TH YPaKCHHS [UTYHKOBO-KHIIIKOBOTO TPAKTY 1 EYiHKH MPH
MeTaboIIi3Mi MEepIIoro NPOXOKeHHs (pYHHYBaHHS JIIKiB
(hepMeHTaMU MEHYIHKHN ), @ OTHKE MOKHA IIIBH/IIIC, CKOHOMHIIIIE
Ta mependadyBaHille 3aCTOCOBYBATH JIIKAPChKi CyOCTaHIIIT,
HIXK ITPY EHTEpaIbHOMY IILISIXY;

— Ju1s1 OararboX JIKapChKUX 3acO0IB TIOKa3HUKH aOcopOril
Ta KOHIIEHTpAIIii y T1a3Mi KPOBi 3iCTaBHI 3 TAKIMH B pa3i BHY-
TPILIHHOBEHHOTO BBEICHH 1, SIK [IPABUIIO, MAIOTh [IEpeBary HaJ|
TIIKIPHAM Y1 BHYTPIIIHEOM SI30BUM IIUISIXaMH BBEICHHS;

—TIPOCTOTA, 3pYYHICTH i Oe3MeKa 3aCTOCYBaHHS IIpEmapary,
Maiie rmoBHa 0e300JIiCHICTh; HE NOTpeldye crepuitiarii,
3aCTOCYBaHHSl BHYTPIIIHbOBEHHUX KaTeTepiB YU 1HIIUX
TIPUCTPOIB T iHPY3iiHOT Teparrii;

— y 3B’SI3KYy 3 HE3HAYHOIO BIJICTAHHIO CIIM30BOi O0OJIOHKU
HOCa BiJI TOJIOBHOTO MO3KY Ta I1€peOpOCIiHaIBHOT PiUHH
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KOHIIGHTpAIlisl JTIKAPChKUX PEUYOBHH Y CTPYKTypax MO3KY
MO TIEPEBHUIIYBaTH KOHIICHTpaIito y mia3mi [8—10].

L1i mepeBaru CrpHsIOTH MOJIMIICHHIO KOMIUIAEHTHOCTI
TMAII€HTIB, a TOJIOBHE — IPUCKOPIOETHCS IBUIKICTh PO3BUT-
Ky CHCTeMHOI Jii. ¥ pa3i iHTpaHa3aJIbHOI aruTikarmii Jifo4oi
cyOcTaHIii cucTeMHNi e(heKT HacTae BxKe uepe3 S—7 XBUINH
[11,12].

[HTpaHa3anbHUH TPaHCIIOPT KCEHOOI0THKIB 31IHCHIOETHCS
JIBOMA [UIIXaMH — BHYTPIITHBOKIITHHHUM 1 TTO3aKIITHH-
HUM. BHYTPINTHBOKITITHHHUN IIIAX MOYMHAETHCS 3 EHJIO-
LIUTO3Y HIOXOBUMHU CEHCOPHUMH KJIITHHAMH, 3@ SIKKM CIIJIy€
AKCOHAJILHUH TPAHCIOPT JIO0 TXHIX CHHANTHYHUX IIUTHH
y HIOXOBIi IMOYIUHI, 1€ CyOCTaHIisl 3a3HA€ €K30LUTO3Y.
Le#t TpaHCHHANTUYHUIT IPOLIEC MOBTOPIOETHCS HIOXOBUMHU
HEeMpOHaMH, THM CaMHUM PO3MOJUISIOYH Npenapar B iHII
JIISTHKE MO3KY. Y pa3i o3aKJIiTHHHOTO MEXaHi3My JIiKapChKi
3ac00H TPAHCTIOPTYIOTHCA OE3MOCEPEIHBO Y CTMHHOMO3KOBY
PIHHY, CTIOYATKy IPOXO/ISTIH Yepe3 MapakiIi THHHINA IPOCTip
eTiTeiI0 HoCa, Jajli HEPHHEBPAILHO B CyOapaxHOigaIbHII
mpoctip Mo3ky [13,14].

Ha nincrasi morepetHporo J0CBiTy, BpaXOByHOUH Pe3yJib-
Tatu OiohapMareBTHIHIX JOCIIHKEHB (hapMaKOINHAMIKH Ta
(hapMaKOKIHETHKH KallTOIPHITY, B 3aMIOPi3bKOMY JEpKaBHO-
MY MEIMYHOMY YHIBEPCHTETI pO3pOOHIIH Ta BITPOBAIMIHN Y
MIPAKTUKY IHHOBaLiiHY JIKApChKy (OpMY KarTOIPUITY JUIs
TPAHCMYKO3HOTO 3aCcTOCyBaHHA — 2,5 % iHTpaHa3aJbHHUN
rejb i3 KOHTPOJIbOBAHMM BUBUILHEHHSIM CyOCTaHIII Karl-
Tompuiy [15,16].

MeTa po6otu

JocimkeHHs (papMaKoANHAMIKH TeJTb-KalTONPHITY Y XBOPHX
Ha AT i3 HeyCKJIaJHEHUMH TiePTeH3UBHUMU KPH3aMH.

Marepianu i meToau gocnigxeHHs

Ooctexunu 58 amOynaropuux xBopux Ha Al II craxii 3
HeyckiaagHeHuMu KapmiansHumu ['K. I'pyma gociimkeH-
Ha — 30 xBopux BikoM Bix 38 mo 69 pokiB (cepemHiit
BiK — 52,60 + 5,03 poKy) 3 cepeaHbOI0 TPUBATICTIO 3a-
xBoproBaHHA 11,50 £ 2,72 poxy, sIKi OTpUMyBad iHTpaHa-
3aIIbHO B OOM/IBa HOCOBI XO/H aIlIiKallii reJb-KalTOMPUITY
B 71031 25 Mr cyOcrannii kantonpuiy (mo 0,5 mi 2,5 %
TeJII0) 3a JOMOMOTOI0 IIMPHIA 3 103aTOpoM. [ pyma mopis-
HsaHHS — 28 xBopux Ha AT Il cranii 3 HeyCKIaTHCHUMU
kapnianeauMu ['K BikoM Big 37 o 65 pokiB, TPUBATICTh
Al — 10,80 + 2,63 poxy, sIKi OTpUMYBAJIN KalTONPHII B
SKBIBaJICHTHIN /1031 mepopaibHo. PedepeHTHUll npena-
par — kanTomnpui y TabneTkax i3 BMictom 0,025 T akTuBHOT
(apmareBTHUHOI CyOCTaHIIIT.

Kputepil BUKITIOYCHHS 3 TOCIIIKCHHS: TinepTpodiuHa
KapJioMiomnaris, 00CTPYyKIIis BUXiTHOTO TPAKTY JIiBOTO IILTy-
Houka, cuMmnTomarnyHa Al, XO3JI, nokymentoBana [XC,
XpOHIYHA XBOPOOa HUPOK, TTOPYIICHHS PUTMY Ta OIIOKamIH,
SHIOKPHUHHA MaTOJIOT s, BTN CEPIIs, CHCTEMHI 3aXBOPIOBAH-
HS CIOITyYHOT TKAHWHU, TIPHIMaHHS HECTEPOiTHUX IPOTH-
3aMabHAX MPEapariB MPOTATOM HE MEHIIIE HiXK 2 THXKHI 10
ITOYATKY JTOCIIKCHHSL.

Tabnuus 1. QuHamika odicHoro apTepiansHoro Tcky Ta YCC
nia BRAMBOM refb-kantonpuny

Kpusosi piseHe, | 1075 4 8o | 10930 + 422 |79.2 +

MM pT. CT.

R 1502 + 7,1*  [84,30 + 7,84* |8590 + 3,32
A 19,9 % 238 % +8,46 %

P 1435 + 92*  |805 + 6,11 [772 + 53
A 235 % 26,35 % 2,6 %

A 1563 + 10,3* [827 + 7,7*  |694 + 66*
A 16,6 % 24,3 % 124 %

*:p < 0,05 wWono A0 KPU3OBOTO PIBHSI.

Tabnuusa 2. uHamika odpicHoro aptepianbHoro Tucky Ta YCC
nig BNAMBOM TabneTok kantonpuny

Kpwn3oswin piBeHb, 185,60 + 9.4 10430 £ 105 |78 + 85

MM pT CT.

1 roguHa 169,20 + 8,84 |922 + 8,07 724 £ 52
) 88 % 11,6 % 83 %

2 roAnH 1614 + 97 1848 + 73 746 + 6,8
A 13,0 % 87 % 45 %

4 ropuHa 1685 £+ 103 1824 + 7.5 773 73
i 92 % 210 % A1 %

*p < 0,05 LWoa0 KPM30BOTO PIBHSI.

Yci marienTH 1anm 3rofy Ha y9acTh y AocuimkerHi. [Ipo-
TOKOJI JOCIIKCHHS Y3TOPKEHO eTHYHOIO KoMiciero 3/IMY.
JlocmipKeHHST BUKOHAIH Ha TOTOCITITAIbHOMY €Talli B ITOJTi-
KJIHII 3aropi3bKoro 00JIaCHOTO IIEHTPY CEPLEBO-CYIMHHIX
3aXBOPIOBaHb.

J171st BUBUCHHSI BILTHBY I'€JIb-KalTONPHITY JJISI arlTiKaI[iiHO-
TO 3aCTOCYBaHHS Ha ITepedir HeyCKIIaTHeHNX [iepeOpaTbHIX
I'K BUKOHaIM MTOPIBHSIIBHE TOCHIIKEHHS 3 KAl TOIPHIIOM Y
TabJIeTKax MMPH MEpOPAITLHOMY 3aCTOCYBaHHI B €KBIMOJIIPHUX
J03ax 125 mr. Y nuHamiLi JIiKyBaHHs BU3HAYaIIH TOKA3HUKH
oticuroro AT i UCC y kpuzoBomy crani uepes 60, 1201240 xB
TTICJIsI 3aCTOCYBAHHSI KAITONPHITY. Y 3B’SI3KY 3 aCHMETPHYHI-
CTIO PO3IIOALTY BapiaHT 3aCTOCYBAJIH METOJ] HEMapaMeTprd-
HOI CTAaTUCTUKU — MapHUN KpUTepii BimkokcoHa.

Pesynksratn
ITicnst pa3oBoi arutikarii remmo OutbmicTh XBopux (85,4 %)
BU3HAYIIM CYTTEBE MOJIIIIICHHS CaMOMOUYYTTs. Y BCIX Ma-
I[IEHTIB YacTOTa CKApI' Ha TOJIOBHUI OUTh 3HU3WIACS Yepe3
J00y sikyBanHs 3 83,8 + 6,3 % no 11,4 + 2.3 %; yacrora
CKapr Ha 3aramopodeHHs —374,5 £ 6,6 % mo4,8 £ 1,0 %
(p < 0,0001). 3na4H0 pimmie BU3HAYAIM CKaprH Ha 00T B TIpe-
KapaiaJbHIl JUISHIN ceplist: J0 JiKyBaHHSI — 54,5 £ 6,8 %,
micist — 7,6 £ 0,6 % (p < 0,01). 3MeHmmIacs yacrora
CKapr Ha IMiJIBUIIIEHY CTOMIIIOBaHICTb 1 ci1adkicTb. [TopyieHHst
putMy Ta nposinHocTi Ha EKT He 3apeecTpyBanm.
Pe3ynbraTit BIUTHBY Te€lb-KANTOIPHIY Ta KarnTONPHUITY B
Tabierkax Ha mokaszHukH odicroro AT i UCC y auHaMmimi
JIKyBaHHS HaBeAeHI B mabauysx 1, 2.
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OO6roBopeHHs

Bcranosui, 1110 y XBOPUX, SIKi OTPHUMYBAJIX TeJb-KarTOPHIT
IHTpaHa3aIbHO B 031 25 MT, Yepe3 TOAHMHY ITICIIs aruTiKarii
CAT 3amxyBaBcsHa 19,9 % (p < 0,05), JAT —na23.8 %
(p < 0,05), a micns mepopaIbHOTO 3aCTOCYBAaHHSI 25 MT Karl-
Torprity B Tabmerkax CAT i JJAJ] Manu TUTEKHY TeHACHIIIIO 10
3HkeHHs: Ha 8,8 %1 11,6 % Bignosigxo. ITicis ammikamii
renp-kanronpmry UCC y nuHaMimi JIiKyBaHHS Maibke He
3MIHIOBaJIach 3a HAsBHOCTI CIIA0KOI TEHIEHIIIT 10 TIPUCKO-
PEHHSI B IIEpIIly TOAWHY JIKyBaHHS, Ha 4 TOAUHY 3HU3UIACS
Ha 12,4 % (p < 0,05).

UYepe3 2 ropuau micis ammtikariii remro CAT i JIAT cyTreBo
3HU3HWJINCH, TOCATHYBIIH PiBHS, PEKOMEHJOBAHOTO TIPOBIi/I-
HUMH Kapaionoramu Ykpaian [1].

3a maHWMH, IO HaBENEHI B mabauyi 2, depe3 2 TOOUHN
TTCTIS IepOPATEHOTO IPHHMaHHA TabneToK Kanrornpury CAT
3am3uBcs Ha 13 % (p < 0,05). JAT i UCC mamu TUTBKH
TEHJICHIIIO IO PEAYKILi.

Ilix wac BEUMipIOBaHHS apTepiallbHOTO THUCKY 4depes 4
TOJMHHM TICIIST aTUTIKaIlil T'elio 3 KalTONPHIOM BHU3HAUMIIH
moctymose minBumieHAEs CAT, sKke mepeBaXiio piBeHb pe-
nykiii uepes 1 romuay. 3HMKeHHS JJAT Oyimo mMaiixe Ha TOMY
caMoMy piBHI, Mo i uepe3 | roguny. 3amac yacy B 4 TOIUHI
JIa€ 3MOTY JIIKapro PO3B’s3aTH MUTAHHS 11010 BU3HAYCHHS
aJICKBATHOI IMiCIIKPH30BOi aHTHTIMIEPTSH3UBHOI TeparTii.

¥V 3 XBOpUX IpyITH MOPIBHSIHHA Ta y 2 MALIEHTIB TPy J10-
CITiKEHHS BI3HAYIIIY TOOIYHY JIiF0 — MOSIBY CYXOT'0 KaIllIIo,
MaibKe BiJICyTHIN yepe3 100y BiJ| 1MoYarky JIiKyBaHHs. [Hi
1106i4Hi Ta HeOaxkaHi e(eKTH He 3adiKCyBaIH.

BucHoBKku

1. 3niiicHIIN paHIOMi30BaHE BiIKPUTE KOHTPOILOBAHE JI0-
CITiKSHHS (papMaKOJHAMIKH Ha3aJIbHOT (POpMHE KalTOIIpH-
ay'y hopmi 2,5 % renro Ha TiipodinbHii OCHOBI TIOPIBHSHO
3 HOro TabIeTOBAHOIO JIIKApPCHKOIO (hOpMOI0 Y XBopuX Ha AT’
13 HEYCKJIaJJHCHUMH TillepTeH3UBHIMH KPH3aMU.

2. BeranoBwiin, 1110 Ha3albHa JIiKapchka popMa KarTorpu-
ny 3abesneuye 3HWKeHHsT AT 0 piBHS, peKOMEHI0BAaHOTO
nipu Heyckinagaennx 'K, nporsarom 4 roqun edexruBHine,
HX Horo nepopaibHa hopMma.

3. HazanbHuii resb KanToIpriTy Ma€e XOpOIITy TIEpEHOCHICTS,
1o0iuHi eheKTH Bif HOro 3acTOCYBaHHS Maike BiZICYTHI.

IlepcnexTHBH MOAAIBLIINX I0CTI/KEeHD ITOIATAI0Th Y CTBO-
PCHHI IHHOBALIITHUX BITYM3HSHHX ATUTIKAI[IHHUX JIIKAPCHKUX
3aco0iB JuIsl Teparlii CepleBO-CYJMHHNUX 3aXBOPIOBAHb.
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Kip Ha 3anopixXi: cnigamu ocTaHHbLOI enigemil

H. M. Moniwyk“=*ACF H 11, Konnuesa =" K. C. Kpynen ¢ 0. B. bykiHa'“''CE M. €. Koneposa?8£

3anopisbkuii AepkaBHUN MeanYHWiA yHIBEpcuTeT, YkpaiHa, 2[1Y «3anopisbkuii obnacHuii nabopatopHui ueHtp MO3 Ykpaitn»

A — KOHLUenLis Ta an3aitH gocnimpxkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepaKEHHS CTaTTi

Y 2017-2019 pp. B YkpaiHi, 30kpema B 3anopisbkiii obnacTi, 3acikcoBaHo iCTOTHe 3pOCTaHHs 3aXBOPKOBAHOCTI Ha Kip. PeTpocneKkTUBHUM
aHani3 3axBoptoBaHOCTi B 3anopiabkiit 0bnacTi 3a nepios Lboro enifemiyHoro cnanaxy Aae 3Mory BU3Ha4uUT OCHOBHI Npobrnemu B cucTeMi
enigemionoriyHoro Harnsgy Ans NPOrHO3yBaHHs! MOXMMBMX HACTIAKIB Y MaibyTHEOMY.

MeTta po6oTn — NOpIBHANbLHWIA aHani3 3axBOPKOBAHOCTI Ha Kip Ha TepuTopii 3anopiabkoi obnacTi 3a enigemionoriYHUMK KpUTepisMu 3a
nepiog 2015-2020 pp.

Matepianu ta metoau. Ak matepianu Ans peTPOCNEKTUBHOTO ENiAeMionoriYHOro aHani3y 3axBOpHOBAHOCTI Ha Kip y 3anopisbkin obnacTi
BUKOpucTOBYBanu piyHi 38iT1 2015-2020 pp., HagaHi BigaineHHsm opranisadii enigemionoriyHux gocnimpxkers Y «3anopisbkuin obnacHumn
nabopatopHui LeHTp MO3 YkpaiHu». CTaTUCTUYHWIA aHani3 4aHnX BUKOHaNM 3a enigemionoriYHiMm xapakTepucTukamm: nogin 3a BikoM,
NPOXVBaHHSA XBOPUX Y MICTi abo CinbCbkii MicLeBoCTi. [Ins OuiHIOBaHHSA pe3ynbTaTiB 3acTOCOBYBan 3aranbHONPUAHSTI CTAaTUCTUYHI
METOAM, LLO BUKOPUCTOBYIOTLCS B MEAULIMHI.

PezynkraTu. BeraHoBneHo, 1o B 3anopisbkiii obnacti Bnpogosx 2015 p. BUnazky Kopy BUsIBNEH Tinbku y 2 aiten, a 'y 2016 p. kip Ha Te-
puTopii perioHy He 3apeecTpoBaHuid. Y 2017-2019 pp. y 3anopisbkiii obnacti Bussumm 1433 xBopux Ha kip: 68 % —gopocni, 32 % — gitv.
MeHLuy KinbKicTb BUNAAKIB KOpy 3adikcyBanu B XUTENIB CiNbCbKOi MicLeBOCTi. HeJoCTaTHE OXOMMEHHS HAacemneHHs LenneHHaMy CcTano
BaroMoto NPUYKHOI NOLUMPEHHS Kopy cepen xuTenia 3anopisbkoi obnacTi. Y 2020 p. y 3anopisbkiit 06nacTi Bunaaku Kopy He 3apeecTpyBany.

BucHoBku. MNpeBanioBaHHsA 3aXBOPIOBAHOCTI ceper AOPOCHNX poBUTb HesanepeqHnM akT, WO HWHI Kip He MOXHa BBaXaTu nuwle anTs-
Y4010 XBopoboto. BiacyTHICTL iIMyHHOrO NpoLuapky cepeq i AOPOCOro, i AUTAYOM0 KOHTUHIEHTY CIPUYMHINA LUBUAKE NOLLMPEHHS XBOPOOMU.
O60B’A3k0Ba BaKUMHaLiA AiTeN Ta BBEAEHHS AOAATKOBOI BakLMHALLii 4OPOCNOro HaCeneHHs, oNTUMI3aLlis CUCTEMU eniaeMionoriyHoro
Harnsay 3a KOpoM, a came NOCTINHWIA MOHITOPUHT BaKLMHALi — OCHOBHI MexaHi3Mu 60poTbbu 3 LM 3aXBOPIOBAHHSIM.

Kniovogi crioBa: Kip, NokasHWK 3aXBOPIOBaHOCTI, enigeMii, BikoBa rpyna, BakuuHaLis.
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Measles in Zaporizhzhia: in the footsteps of the last epidemic
N. M. Polishchuk, N. L. Kolycheva, K. S. Krupiei, Yu. V. Bukina, M. Ye. Kolerova

In 2017-2019 in Ukraine, including the Zaporizhzhia region, a strong rise in the incidence of measles was recorded. A retrospective analysis
of the incidence in the Zaporizhzhia region during this outbreak allows us to identify the main problems in the system of epidemiological
surveillance to predict future possible consequences.

The aim of the work is to perform a comparative analysis of measles incidence in the Zaporizhzhia region with the data obtained in
the period from 2015 to 2020 according to the epidemiological criteria.

Materials and methods. The annual reports of 2015-2020 provided by the Department of Epidemiological Research of the Zaporizhzhia
Regional Laboratory Center of the Ministry of Health of Ukraine were used as materials for the retrospective epidemiological analysis of
measles incidence in Zaporizhzhia region. Statistical analysis of the data was carried out according to epidemiological characteristics:
age distribution, the residence of patients in urban or rural areas. Commonly used statistical methods used in medicine were used to
evaluate the obtained results.

Results. It is concluded that in the Zaporizhzhia region during 2015 only 2 cases of measles were detected for children, and in 2016 no
measles were registered in the region at all. In 2017-2019 1.433 measles patients were identified in the Zaporizhzhia region, of which
68 % were adults and 32 % were children. The lowest detection rate of measles was registered among rural residents. Insufficient
vaccination coverage of the population has become a significant reason for the spread of measles among residents of the Zaporizhzhia
region. In 2020 no cases of measles have been registered in the Zaporizhzhia region.
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Conclusions. The prevalence of incidence rate among adults attests to the fact that today measles can not be considered only a childhood
disease. The deficiency of an immune layer, both among adults and children, contributed to the rapid spread of the disease. Mandatory
vaccination of children and the introduction of additional vaccination of adults, optimizing the system of epidemiological surveillance for
measles, including continuous monitoring of vaccination, is the main mechanism for combating this disease.

Key words: measles, prevalence, epidemics, age groups, vaccination.

Current issues in pharmacy and medicine: science and practice 2021; 14 (1), 109-113

Kopb B 3anopoxckoi obnactu: no cnegam nocnegHen anuaeMumn
H. H. Monuwyk, H. 1. Konbivesa, K. C. Kpynen, tO. B. Bykuxa, M. E. Koneposa

B 2017-2019 rr. B YkpauHe, B TOM Yucre B 3anopoxckon obnacTu, 3aduKcupoBaH MOLLHbIA NogbeM 3aboneBaeMocT Kopbio. PeTpo-
CMeKTUBHbIN aHanus 3abonesaemocTy B 3anopoxcKkomn 0bnacTu B 3TOT Nepuog No3BONSET onpeaennTb OCHOBHbIE MpobnemMsl B CUCTEMe
3MMAEMMONOrMYECKOro Haa3opa AN NPOrHO3MPOBaHNS ByayLLIMX BO3MOXHbIX NOCNEACTBUN.

Llens paboTbl —3anmMaeMmnonornyeckuin aHanms 3aboneBaeMocTy KOpbH Ha TeppuTopumn 3anopoxckon obnactu 3a nepuog 2015-2020 rr.

Matepuansl u metoabl. B kayecTBe MaTepuarnoB Ans PETPOCMEKTMBHOMO 3NMAEMIONOrMYEecKoro aHanmaa 3aboneBaeMocTy KOpbio B
3anopoxckon obnacTtu ucnonb3oBany rogosble ot4eTbl 2015-2020 rT., npesocTaBneHHbIe OTAENIOM OpraHM3aLUmi 3NMAEMUOIOTMYECKNX
nccnegosaHun Y «3anopoxckuii obnacTHom nabopatopHbiit LeHTp M3 YkpanHbl». CTatucTuyecknin aHanus AaHHbIX NPOBEAEH Mo anu-
LLEMMOMOTMYECKUM KPUTEPUSIM: pacrnipeneneHune no Bo3pacTy, NpoXuBaH1e 60MbHbIX B TOPOAE UMM CENbCKOM MECTHOCTU. [Ins oueHKu
NOMyYeHHbIX Pe3ynbTaToB NPUMEHSANN OOLLENPUHATLIE CTAaTUCTUYECKME METOAbI, UCMONb3YeMblE B MEAULIMHE.

Pesynkrathi. YcTaHoBneHo, 4To B 3anopoxckoi obnactu B TedeHne 2015 1. 3admkcmposanu 2 crnyyas 3abonesaHus KOpblo Yy AeTelt,
B 2016 1. KOpb Ha TEPPUTOPUM permoHa He 3apernctpupoBaHa. 3a nepvog 2017-2019 rr. B 3anopoxckoi obnacti obHapyxunm 1433
BonbHbIX Kopbto: 68 % — B3pocnble, 32 % — AeTu. HaumeHbluee KOnM4YeCcTBO CryyYaeB KOpW 3aperncTpupoBanit Cpean XuTenen cenb-
CKOM MeCTHOCTW. HepocTaTouHbIl 0XBaT NPUBMBKAMK HaceneHusi ctan BeCOMOW NMPUYMHONM pacnpoCTpaHEHUs! KOPU CPeaU XuTenei
3anopoxckon obnactu. B 2020 r. B 3anopoxckorn obnactu criyyan kopu He 3adpyKCpOBaHbI.

BuiBogkl. [NpeBanupoBaHue 3aboneBaemMocTyt Cpeay B3POCIbIX AeNaeT HeOCnopUMbIM (haKT, YTO Ha COBPEMEHHOM 3Tane Kopb Hemnb3st
cunTaTh NUWb AeTckon bonesHblo. OTCYTCTBME UMMYHHOW NMPOCTONKM CPEAM U B3POCIOro, U AETCKOrO KOHTUHIEHTa Crnoco6CTBOBAsO
CTpemMuTENbLHOMY pacnpocTpaHeHuio 6onesHn. ObsizatenbHas BakUMHaUUs AeTeN U BBeAEHWE JONOMHUTENbHOW BaKLMHALMM B3POCMOro
HaceneHus, onNTyMM3aLMst CUCTEMbI ANMAEMUONOTMYECKOr0 HaA30pa 3a KOpbto, B TOM YMCIe NOCTOSIHHbIA MOHUTOPUHI BakLMHALMKN —
OCHOBHble MexaH13Mbl 60pb0ObI C 3TUM 3ab60eBaHNEM.

Knto4eBble crnosa: Kopb, NokasaTesb 3aboneBaeMocCTu, anuaemMum, BO3pacCTHaa rpynna, BakumMHaumA.
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3rigao 3 CDC (2013), kip — rocTpe 3aXBOPIOBAHHS, TSI
SIKOTO XapaKTePHHUI MaKyJIOTIAITyIb03HHI BICHIL, 11O 3’ SIBIIS-
€ThCsI TTicTs 3 moou epeliry 3axBoproBaHH: (a00 Ha 3 100y );
TeMmrieparypa miaBuuryersest 10 38,3 °C i Oublie, BHHUKAIOTh
Kalllellb, HEKHUTh, KOH FOHKTHBIT. OCOOIMBOCTI KITHIYHUX
MIPOSIBIB KOPY JA€TalbHO OmucaHo B (axoBid JiTeparypi
[1-3].

Binomo, 1110 Haii0iIbIIe CXUITBbHI 10 PO3BUTKY 3aXBOPIOBAH-
HS Ta YCKJIQJHEHOTO Tiepediry Kopy JiTH BIKOM BiJl OTHOTO
poky Tamimritku [4]. 3a marnmu FO. FO. Ps6okoHs i criBaBT.
[5,6], BaXKITMBOO OCOONHMBICTIO CIaIaXy KOPY B OCTaHHI Jie-
CSITHJIITTS € IOMiHYBaHHS 3aXBOPIOBAHOCTI Cepe/I TOPOCIIHX.
ABTOpH TNOSICHIOIOTH 1€ HU3bKMM PIBHEM MOMYJIALIIHOrO
iMyHiTeTy. BifizHauuMo, 1110 MOMIOHY TEHACHIIIIO CIIOCTe-
piranu i HaNPHKIHII OCTAaHHBOTO CHajlaxy Kopy B YKpaiHi
2017-2019 pp. IamIi HayKOBIIi TOKA3aITH: OHIETO 3 TOJIOBHUX
TIPUYHH CTajaxy Kopy B YKpaiHi, 30KkpeMa B 3aropi3bKiit
o0racTi, € HU3bKUI piBeHb BakiuHanii [7]. Tak, y 2016 p.
TiepIie IerUIeHHs Biji Kopy B YkpaiHi 3poOwiu Tinbku 45 %
nireil. Ha OCHOBI peTpOCIEKTHBHOIO eriJjaHaliizy aBToOpu
OIIIHUJIM IHTEHCUBHICTh OXOIUJICHHS MICTUICHHSIMH MPOTH
xopy y 2009-2016 pp. i Hampy>XeHICTh IMyHHOI BiIITOBiIi
CUTBCBHKHX 1 MiCBKUX JKUTENIB 3amopi3pkoi obmacTi [6,7].

Ha aymxy B. 1. Tpuxmi0a Ta cmiBaBr., IIie OHA MPUIHHA
TIOMIMPEHHS] KOPY Y CBITI — 3MiHHM I'€HOTHUIIIB BIpyCiB, MIO

UPKYJIr0I0Th [1]. 3a ocranHi 5 pokiB y kpainax €Bporu
BUSIBIIIIOTH NUpPKyIsmito reHotumis B3, D4, D6, D8, D9,
G3 ta H1 [7].

Jlts1 metanbHOTO PO3yMiHHSA SITiCUTYAaITii 3aXBOPIOBAHOCTI
Ha Kip y 3armopi3pKoMy perioHi BaKIMBO TPOAHAJi3yBaTH
JIMHAMIKY 3aXBOPIOBAHOCTI HA Kip B 00JIaCTi Ta BIKOBY CTPYK-
Typy. Pesynbrari GaratopidHUX CIIOCTEPEKEHb Ta aHaji3
CIiZIEMIOJIOTTYHOI CUTYaIlii 3aXBOPIOBAHOCTI HA Kip JaloTh
IIJICTaBH CTBEPJDKYBATH, [0 CIAJIaXy KOPY ITOBTOPIOIOTHCS
KokHI 5-6 pokiB [8—10]. ToMmy peTpoCreKTHBHHI aHaIi3
3aXBOPIOBAHOCTI Ha Kip 32 OCTaHHI 6 POKIB JacThb 3MOr'Y
BU3HAYMTH TMHAMIKY MTOIIMPEHHS XBOPOOU Ta IIPOTHO3yBaTH
MaiOyTHI HACITiAKH.

Meta po6otu

TTopiBHsAIBHAI aHATI3 3aXBOPIOBAHOCTI Ha Kip HA TEPUTOPIT
3amopi3pKoi 00IacTi 3a eIiIeMioNIOTIYHIMHI KPUTEPisiMHU 3a
niepiox 2015-2020 pp.

Marepianu i MeToaun gocnigkeHHA

BuximHi MaTepiany A7 emiIeMioNIorigHOTO aHalli3y 3aXBO-
pIOBaHOCTI Ha Kip y 3amopi3bkiif obmacti — pidHi 3BiTH,
HaJlaHi BUIIUICHHSM OpTaHi3allil emiIeMioNorigHuX JOCITi-
JokeHb 1Y «3anopisbkuil 00nacHUi 1a00paTOpHUA IICHTP
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Measles in Zaporizhzhia: in the footsteps of the last epidemic

MO3 VYkpainn»: ¢.1, ¢.2 «3BiT npo okpemi iH(pekwii Ta
mapasuTapHi 3axBoproBaHHD (2015-2020 pp.), «3BencHmi
3BIT IPO BUKOHAHHS MpodiakTnynux merieb. Y KPBAK
09» [12,13].

AHaJTI3 TaHUX MI0/I0 3aXBOPIOBAHOCTI HACENIEHHS 3aro-
Ppi3bKOT 00NIacTi Ha Kip BUKOHAIIH, 3aCTOCOBYIOYH METO/H €IIi-
JIEMIOJIOTIYHOI TIarHOCTHUKHU. [[71s1 OIliHIOBaHHS Pe3yJbTaTiB
3aCTOCOBYBAJIU 3araIbHONPUIHSITI cTaTUCTIHYHI MeTomu [ 11].

JIis XapaKkTepICTHKH €ITiIEMITHOTO TIPOIIeCy BH3HAYAIN
PpiBEeHb NEPBUHHOI 3aXBOPIOBAHOCTI Ha Kip (OKa3HUK 3aXBO-
proBanocti Ha kip — [13K) 3a meBHMIt epion, Akuit po3paxo-
BYBAJIM SIK KUJIBKICTh BUIIaJIKIB KOpY, 1110 BHSIBIICHI BIEpIIe
y 3BITHOMY pOIIi, 10 CEPETHBOPIYHOI KITBKOCTI HACCIICHHS
(ma 100 Tuc. HacenenHs). [IoKa3HUKH CTPYKTYPHU 3aXBOPIO-
BaHocTi (C3, %) oOYMCIIOBANIN SIK BiJHOIICHHS TEBHIX
BHITAJIKiB 3apEECTPOBAHUX 3aXBOpIoBaHb (M) 110 3araibHOT
KijbkocTi 3axBoproBaHb (N). AHalli3 JaHMX BHKOHAIIM 32
T IEMIOJIOTIYHIMHI KPUTEPISIMH: TIOAIT 32 BIKOM, MicCIIeM
MPOXKUBAHHSI (CEJI0, MICTO).

OmnparroBaHHS pe3y/IbTaTiB IO CIiIKEHHS, CTATUCTHYHIH 1
rpadiuHuii aHaTi3 MaTepialliB BUKOHAIN Ha IIEPCOHATBHOMY
KOMIT FOTepi 3 BUKOPUCTAHHSM JIIEH3IHUX MPOrpaMHHX
npozaykTiB Microsoft Word, Microsoft Excel B onepariiiiniit
cuctemi Windows 10.

Pesynbratu

VY pesynmbrari JOCIiKSHHS BCTAHOBHJIH, 10 B 3amOpi3bKii
obmacri mpotsarom 2015 poky BUITaAKH KOPY 3apeecTpyBai
TUIBKH y 2 J1iTei (110 oHOMY BUNAAKY B MicTax Memitonons
i 3amopixoxs). Y 2016 p. kip Ha TepuTOpii 3an0pi3HKOTO peri-
OHY He BUSBWJIM. 3pOCTaHHS 3aXBOPIOBAHOCTI B 3aMOpi3bKii
obmacti mogasocs y 2017 p., xomu 3a pik BusiBrm 204 Bu-
najku kopy (I13K cranosus 11,63 Ha 100 THC. HacenaeHHS).
[TpoTsiroM HacTYIHUX ABOX POKIB CHIOCTEPITaJIi OCTYTIOBE
301IbLICHHS KITLKOCTI BUITA/IKIB 3aXBOPIOBaHb. TaK, MOpiB-
HSHO 3 ronepetHiM pokoM y 2018 p. KiJIbKICTb 3aXBOPIOBAHb
30impmmnacs Ha 80 % (3apeectpyBanu 367 BUIIAIKIB KOPY,
II3K — 21,3 na 100 Tuc. Hacenenus), a'y 2019 p. xiibKicTh
BHMAnKiB 3pocna Ha 135 % (862 Bumagxw, [13K — 50,56
Ha 100 Tuc. HaceneHHst). MakcCUMallbHY KUTBKICTb BUIIAIKIB
Kopy B obrmacTi 3adikcyBamm ctanoM Ha | mrororo 2019 p.,
aJie BIPOJIOBK HACTYITHHUX 5 MICAIIB CIIOCTEPIrain MocTy-
TIOBE 3racaHHs CIiJAEMIYHOTO CHaJaxy, 3 JHUIHS BUIAIKH
3aXBOPIOBaHb HA Kip y perioHi He QikcyBaju.

3aranom 3a 2017-2019 pp. y 3anopizbKiii 00acTi BUSBUIH
1433 Bumaaxu 3aXBOpIOBaHb Ha Kip: 968 (68 %) — nopocii,
465 (32 %) — niti. Y 3arajbHii CTPYKTypi 3aXBOPIOBAHO-
CTi 4acTKa JIiTeit BikoM 70 | poKy, sIKi IepexBopiiy Ha Kip,
cranoBuia 3,2 %, BikoM Bix 1 10 4 pokiB — 9,2 %, Bix 5 1o
9 pokiB — 11,0 %, Bix 10 mo 14 pokiB — 5,8 %, Bix 15 mo 17
pokiB — 2,8 %; nopocinux BikoMm Bix 18 10 39 pokiB — 50 %,
Bix 40 mo 49 pokiB — 15 %, Big 50 mo 59 — 2 %, monax 60
pokiB — 1 %. [Tonpu Te, 1110 Kip AiarHOCTYBaJIM BJBiYl Ya-
crimme B gopocnux, qutstdi [13K icrorHo npeBamoBany Haz
13K nopocnux: y 2017 p. —y 5,3 paza, y 2018 p. — yrpuui,
y 2019 p. —B 1,9 paza.

VY pesynbrati aHalizy 3aXBOPIOBAHOCTI Cepell KHUTEIIB
MICT 1 CEJHIIl BCTAHOBWIIM: HaWYaCTillle XBOPLIA MiCBKi
xwureni, 1 3a 3 poku [13K y 3anopixoki 30inbmmBes y 3,7
paza, Memitononi —B 77,9 pasa, bepnsaesky —y 38,7 pa3a,
Enepromapi —y 100,8 paza.

VY Gurbmrocti paiioHiB obnacti (SIkumiBchkoMy, bepasiH-
cekoMy, BinbusHchKOMY, [IprasoBcbkomy, [Ipnmopcrko-
My, Benuko6isno3epcbkoMy) IigiioM 3aXBOPIOBAHOCTI 3i
30impmenssM [13K y necsatku pasis 3adikcyBamm y 2018 1
2019 p. Ilpuseprae yBary emnigcuTyalisi 3 Kopy B 3aropi-
3BKOMY PalioHi, [Ie TiK 3aXBOprOBaHOCTI mpumnas Ha 2017 p.
(161,8 Ha 100 THc. HacenenHs); y 2018 p. 3aXBOPIOBaHICTH
3HU3WIACK y § pa3iB, a y 2019 p. 30inpmIumacs BTpudi mo-
piBHSIHO 3 momiepenHiM pokoM. HeoOxinHo momary, mo y
2017 p. Ha{OLIBLTY KiJIBKICT BUITA/IKIB KOPY 3apeeCTpyBan
TakoX y 3anopixoki. Taka cuTyarttist moB’si3aHa 3 TEPUTOPI-
AJBHUM PO3TAIlyBaHHSIM 3alopi3bKOro paioHy, a TaKoX
i3 TakuMU (haKTOpaMu, K TPAILEBIAIITYBAHHS JKUTENIB
paiioHy B MICTi, BiZIBilyBaHHSI IIIKLJI MICTa YYHSIMH paiioHy
tomo. Y BacmiiBcekomy Ta OpixiBCbKOMY paifOHaxX MK
3axBOpIOBaHOCTI Bu3Haumim y 2018 p. V BacuniBcbkomy
paiioni 3axBoproBaHicTh y 2018 p. 30impmmnacs y 104 pasu
nopiBHsiHO 3 2017 p., a'y 2019 p. 3mMeHmmnace y 17 pasis
moyno nokasHuka 2018 p. IloxiGHy TeHxeHIi0 10 3HU-
JKeHHS 3aXBOPIOBAHOCTI Ha Kip BUSBIIN B OpiXiBCBKOMY
paiioHi, Jie 3axBoproBaHicTh y 2018 p. 30inpmmiace y 31
pa3 mopiBHsHO 3 2017 p., ay 2019 p. 3MeHImIMIIaCS BUSTBEPO
nporu 2018 p. CnopagnvHi BUIa KU KOpY 3a(iKCyBaH B
T'ynsitminsceromy, Kam’saChKO-/{HITTpOBCHKOMY, Muxaii-
niBcekoMy, HoBoMukonaicbkomy, binbmanpkomy, Toxk-
Marbkomy, YepHiriBcbkomy, Po3iBchkomy, [TomoriBchromy
paiionax. Y Memnitomnosibcbkomy Ta TokManbkomMy pailoHax
Kip 3a¢ikcyBanu TUbku y 2019 p.

VY 2019 p. cepen aopocnux, siKi 3aXBOPiJIH, MIETJICHb
npotu Kopy He mamu 85 %, a cepen miTel, OATbKH SKHX
BiIMOBIJIMCH BiJl BaKIIMHAII 3 Pi3HUX mpUunH, — 62 %.
3a JaHUMU CTaTHCTHYHOI 3BITHOCTI, B 3aropi3bKii odnacti
y 2020 p. KiUTBKiCTh AiTEH, sIKi OTpUMaNy BaKIuHY B | pik
cranoBuia 83,2 %, miteil BikoM Bixm 2 pokiB — 55,1 %;
peBaKkIMHOBaHO AiTe y 6 pokiB — 79,4 %, y 7 pokiB i
crapme — 59,9 %.

[Mporsrom 2020 p. B Ykpaini 3adikcyBamu 264 BUNaaky,
MOKa3HUK 3aXBOPIOBaHOCTI Ha Kip cranoBuB 0,63 Ha 100 THC.
HaceseHHs. Y 3amopi3bKiit oomacti Bumaaku kopy y 2020 p.
He 3a(ikCyBa.

OO6roBopeHHs

IMommpenns xopy Ha Tepuropii Ykpainu, 30kpeMa B 3a-
MOPI3bKil 00JIACTi, BUKJINKAE 3aHECTIOKOEHHS B MEIMYHHUX
MIPaIiBHAUKIB 1 (axiBIiB emigemionoridaoro mpodimo. 3a
nepiox enizemii 2017-2019 pp. y kpaiHi 3apeecTpyBaiu
116 277 Bunankis, 41 mronuHa momepra. JIpBiBchKa, PiBHEH-
chbKa, YepHiBelbka, 3akaprarcbka, TepHOIMIbChKa 00J1acTi
XapaKTePU3yBaJIHCh HAUBHUIIIIMU PIBHSIMH 3aXBOPIOBAHOCTI,
MOKa3HUKH 3axBopioBaHocTi Ha 100 Tuc. HaceneHHs Bapi-
roBaym Bix 250,0 1o 456,0 Ha 100 tuc. Hacenenns [13]. Ha
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BIZIMIHY BiJl IMX oOnacreii, Ha 3anopixoki HaiBuiumil [13K
nopieaioBaB 50,56 Ha 100 THC. HaCEICHHS.

SIk 1 B 3aropi3bkiit odnacti, B 6araTbox 1HIIUX perioHax
kpainu ([Jonenrka, Kuicpka, MukonaiBcbka, [TonraBchka,
Cymchbka, XapkiBcbka, XepcoHcbka, Uepkacbka, UepHi-
riBCbKa) aOCOIOTHA KUIBKICTh BHIA/KIB 3aXBOPIOBAaHb Ha
Kip Y JOpOCIIOTO HACEIEeHHS IMEpeBHUIyBala aHAJOTiIHHAN
NokasHuK y aited. Lleit daxt minTBepmKye TyMKY, IO Kip
HE MOYKHA BB)KATH TUTBKH TUTIIOI0 XBOPOOOT0. BifIcyTHICTH
«IMYHHOTO HPOIIAPKY» Cepe]l A0POCIUX MpU3Besa JI0 10-
CTYTIOBOTO 3POCTAHHSI KUTBKOCTI 3aXBOPIOBAHb Y ITi€1 BIKOBOT
Kareropil HaceJIeHHSI.

Ocranns emtiziemist kopy 2017-2019 pp. nokasana akTyaib-
Hi IPOOJIEMH B CUCTEMI OXOPOHH 3/I0POB’sI Ta €I1iIEMIYHOTO
Haniny. BusHauywmmy, mo HailMEHIIa KUTBKICTh BHITAIKIB
KOPY 3apeecTpoBaHa Cepel KUTENTIB CLIIbChKOi MicrieBocTi. Ha
HaIlly JIyMKY, 1€ [IOB’s13aHO 3 ITpoOieMamMy (PyHKIIOHYBaHHS
MEIUYHIX 3aKJIA/IIB Y CeNax, Jie IO Yepe3 HU3KY podieM
HE MaloTh MOYKJIMBOCTI CBOEYACHO 3BEPHYTHCH JI0 JIKapsi, a
OT)KE YMMaJIa KUTBKICTh BUIIAJIKIB KOPY 3aJIUIIAETHCS 11032
MEKaMH JIIKapChKOT JIarHOCTHKH Ta €IliJIeMioJIOTiYHOTO
KOHTPOJTIO.

HaiiBaxxiauBinioro mpoOJIeMOl0 HHHI € HEJIOCTaTHE
OXOIUJICHHsI HAaceJeHHs YKpaiHu IneruieHHsMu. Ha Bciit
Teputopii YKpaiHu HaldacTilie XBOPUIH JOPOCIi Ta JiTH,
SIKI HE OTPUMAaJIM TOBHOIIIHHE BaKI[MHYBaHHS 3TiJHO 3
KaJICHJapeM IIEIUIeHb. 3a JaHUMHU LleHTpy rpoMaachKoro
3n0poB’ss MO3 Ykpainu, cranom Ha kiners 2020 p. 83 %
JTel BAKIMHOBaHI B | pik. BiZcOTOK OXOIIIEHHS IETIICHHAM
JiTei BIKOBOT Kareropii 2 pokH i crapiue cTaHoBUB 55,2 %.
PeBakiunanito y 6 pokis orpumanu 83,4 % nitelt, B 7 pokiB
i crapuie — 61,4 %. Takuii BiICOTOK OXOIUICHHS IIETJICH-
HSIMU B KOpy B YKpaiHi € HeZoCTaTHIM ISl IPUITHHEHHS
IUPKYIHALIT Bipycy (3a pexomenaamisimu BOO3, oxomeHHs
IICTUICHHSIMU HACEJICHHS TIOBUHHO CTaHOBUTH 95 %) [14].
HecdopmoBaHiCTb KOIEKTUBHOTO IMyHITETy HEMUHYYE TIPH-
3Be/Ie /10 HOBOI ertiiemii. BaskitnBo 3ayBaxuTy, 110 BeecBiTHs
OpTaHi3allis OXOPOHH 37J0POB’S IIEOTO POKY BIIEPIE BHECTA
BIZIMOBY BiJl BaKIMHALIl B MOPIYHHUN CIHUCOK TIOOATBHHUX
3arpo3 310poB’io [15].

Pesysbraru JOCIiKEHHS [0Ka3aJk OCHOBHI PHUCH elTijie-
MIYHOTO TIporiecy KOpoBoi iH(EKIIT Ha 3arnopixoKi Ta 1au
3MOT'y BU3HAUHUTH NIPUYMHK aKTHBI3allii iH(peKii B o0nacTi.
HasBHicTh ipo0iieM y cucteMi HamIsITy 3a €0 1H(EKIIEro
moTpedye BAOCKOHAJICHHS MPOTUETIAEMIYHINX 3aXO/iB, [0
CIPSIMOBAHI Ha 3aMo0iraHHs TMOIMUPEHHIO KOPY cepell Ha-
CENIeHHS He TUTHKHU B 3armopi3pKiit o0macTi, ane i B Ykpaii
3arajioM.

BucHoBKku

1. 3anepion emizeMivuHoro craiaxy kopy y 2017-2019 pp.
y 3amopi3bkiii 00iacTi MOKa3HUKH 3aXBOPIOBAHOCTI (Ha
100 THC. HaceneHHs) B JiTeH CYTTEBO MPEBaIIOBAIN HaJ
TaKAMH B JOPOCIHX, aJiec a0CONFOTHA KITBKICTh BHIIAIKIB
cepe JOPOCIOro HACCICHHsI ICTOTHO Oijbllia, HIX Cepe
ITeN.

2. OcHOBHA ITPUYMHA BUHUKHEHHS Ta MOILMPEHHS ertijie-
Mii — mpo0Osiema, 110 MOB’si3aHa 3 HEIMMOBHUM OXOIUICHHSIM
HaceJeHHs KpalHu BakmmHamiero. Hemorpumanns rpadika
BaKIMHAIIi1, a TAaKOXK BiIIMOBA BiJ| IICTIJICHHS NPHU3BEIH JI0
3HWDKEHHSI IMyHHOT'O TIPOILIAPKY, 1110 1 CIPHYMHUIIO CTPIMKE
MOIIUPEHHS XBOPOOH.

3. O00B’A3K0Ba BaKIIMHALIIS ITEH 1 BBEIEHHS JOIATKOBOT
BaKIMHAIII] JOPOCIOr0 HACEICHHs, ONTUMI3allisd CHCTEMHU
€II1/IEMI0JIOTIYHOTO HAIIATY 32 KOPOM, SIK-OT TOCTIHHUH
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OpwriHanbHi gocnimxeHHs = Original research

AHani3 craHy Ta nepcnekTMBU PO3BUTKY CeAaTUBHUX NiKapCbKUX
3acobiB Ha cy4yacHomy hapmaueBTUYHOMY PUHKY YKpaiHU

C. A. naguwesa"=*'A Anb Hacip Enag=28¢0 B, B. Myub"=3F O. 1. NynseHko=4E

3anopisbkuii AepKaBHUIA MeanYHWIA yHIBEpcuTeT, YkpaiHa, 2HaykoBo-gocnigHuii iHCTUTYT Meauko-GionorivHux npo6nem 3 «[AHinponeTposcbka
meauyHa akagemis MO3 Ykpainu», M. [JHinpo, *3anopisbkuii MegnyHuin haxosuil konemx, Ykpaina, 403 «JlyraHcbknii AepxaBHUIN MEOUYHNIA
yHiBepcuTeT», M. PybixHe, YkpaiHa

A — KOHUenNUig Ta AnsaiH gocnimkeHHs; B — 36ip aanux; C — aHanis Ta iHTepnpeTauis ganunx; D — HanucanHs cTaTTi; E — peparyBanHs cTarTi;
F — octaTouHe 3aTBepMKeHHS CTaTTi

CyyacH1MM JOCMiAKEHHSAMM 3'ICOBAHO MPSMUIA 3B'S30K KOTHITUBHWUX PO3NagiB i3 NoBediHKOBMMM po3nafamMu, NcuxonaTonoriyHUMm
cuHapomamu. HooTponHi nikapcbki 3acobm, Lo BUKOPUCTOBYHOTL Y hapmakoTepanii KOrHiTUBHUX NOPYLUEHb, KMNiHIYHO ManoedeKTVBHiI
NS NiKyBaHHS NCUX0EMOLiiH1X po3nagiB. [ns Kopekuii Takux CTaHiB JOLiNbHO Npu3HavaTy cefaTtuBHi 3acobm, Lo 3abesnevyoTb Kom-
NMEeKCHUN BNANB Ha €TIONOriYHI YUHHKKM, MAaTOreHETUYHI NaHKM Ta CUMNTOMATUYHI NPOSIBY 3aXBOPIOBAHHS.

MeTa po6oTu — KOMNNEKCHWI aCOPTUMEHTHWIA aHani3 hapMaLeBTUYHOTO PUHKY YKpaiHK B MeXax rpynu cefaTuBHUX Nikapcbkux 3acobis.

Matepianu ta metoau. JocnimKeHHs BUKOHANW 3 BUKOPUCTAHHSAM CTaTUCTUYHUX | MapKETUHIOBUX METO/IB aHani3y enekTpoHHWX i Apy-
KOBaHUX xepen iHdopmauii (JepxasHuii peecTp nikapcbkux 3acobiB ctaHoM Ha BepeceHb 2020 poky). O6’ekT gocnimkeHHs — iHdop-
MaLjist LWoAOo CTPYKTYPW PUHKY CedaTUMBHUX NMikapcbkux 3acobis, 3apeecTpoBaHux B YkpaiHi. Mpotarom pobotu Bukopuctanm rpadivHmmn
i NorivyHUIN MeToaum.

PesynkraTu. Pesynsrati JoCnimKeHb nokasanu: B LbOMY CErMeHTi NpoayKLis hapMaLeBTUYHUX nignpreMcTs Ykpainm ctaHosuts 71,50 %,
®PH - 7,50 %, Monbuwi — 3,56 %, ITanii, CnoseHii, Ppanuii — no 1,50 %, Asctpii, Manetn, Benukoi BputaHii — no 1,02 %. Mpenapatu
uiei rpynu npeacTaeneHi TBepaMMu (TabneTku, TabneTku 3 060NoHKoI, Kancynu, rpaHynu, 36opyw B naykax i ginsTp-nakeTax) i pigkumm
(HacTolika, kpanni, eKCTpaKT piakuiA, enikcup, CUpor, PO34unH oparbHui). 3-NOMiX JOCHIMKEHNX NMiKapCbkux (PopM NepeBaxatoTb TBEPA
nikapcbki hopmum, iXHs YacTka cTaHoBUTb 62,7 % Big 3aranbHOro aCOPTUMEHTY, HaNGINbLUMIA BiACOTOK Npunagae Ha Tabnetku (45,5 %).
HanbinbLuy yacTky puHKy pigkux nikapcekux dopm (21,8 %) ctaHoBnate HacTonku — 18,9 %. HalimeHLWwuiA BiCOTOK Npunagae Ha Taki
nikapcbKi hopmu, SiK eKCTPaKTK piaKi, Kpanni, enikcupy Ta po34mHW opanbHi (3aranom 15,5 %). AHanidytoun ctaH hapMaLeBTUYHOTO PUHKY
YkpaiHn cefatmBHUX Nikapcbkux 3aco6iB 3a MOXOMKEHHAM, BUSBUNW: CUHTETUYHI NpenapaTu cTaHoBnsATh 24,55 % puHky (Tabnetku —
92,7 %), npenapaTi NpMPOAHOTO (POCIMHHOIO) NOXOMXKeHHS — 75,45 % (TBepai nikapchki hopmm — 89,6 %).

BucHoBku. BUKOHaNM MapKeTUHIOBI JOCNIIKEHHSI Cy4acHOTO PUHKY CeAaTMBHYMX NikapCbkux 3acobiB. BCTaHOBUMM, LLO KiMbKICHUIA Ta
AKICHUIA aCOPTUMEHT CHOPMOBaHWIA NpenapaTamm i 3akopAoHHMX ipM, | BITYM3HSHKX BUPOOHUKiB. MMpoaHanidyBanu cTaH hapMaLeBTiy-
HOTO PUHKY YKpaiHu cefjaTMBHUX NikapCbKnx 3acobiB 3a NOXOMKEHHAM. BuaHaumnu, Wwo cepgatmeHi npenapaTi NpupoaHoro (POCHNHHONO)
NOXOMKEHHS NEpEBaxakoTb | CTAHOBNATL 2/3 3aranbHOr0 aCOPTUMEHTY CeaTMBHIX NpenapartiB, WO 3apeecTpoBaHi B YkpaiHi CTaHOM Ha
BepeceHb 2020 poky. CUHTETWYHI cefaTviBHi nikapcbki 3acobu npeacTtaeneHi 3aebinbLuoro kombiHoBaHMM npenaparamu. MoHonpenaparu
POCIMHHOTO MOXOMKEHHS CTAHOBNATL BiNbLUICTb aCOPTUMEHTHUX NO3WLIN y pagy aHanoris. HayKoBuWiA i NpakTUYHWIA iIHTEPEC BUKNMKaE
CTBOPEHHS NikapCbKWX Npenaparis, 30KpeMa Ha OCHOBI NENTWZiB Ba30NPECHHOBOTO psAy, WO 3aaTHi 3abeanedyBati KomnnekcHy dap-
MaKoTepaneBTUYHY KOPEKLIit0 NCUXOEMOLINHMX | KOTHITUBHUX pO3nagiB, afke Lie OfHa 3 HANBAXNUBILLMX i HAAKTyanbHiWux npobnem
Yy Cy4acHin HeBpPOMoril.

KniovoBi crioBa: hapMaLeBTUYHUI PUHOK, ceaaTUBHI 3acobu, acCOPTUMEHTHUI aHarni3, Nikapcbki 3acobu.
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Analysis of the current state and prospects for the development of sedatives in the modern Ukrainian pharmaceutical market
S. A. Hladysheva, Al Nasir Eiad, V. V. Luts, O. P. Hudzenko

Modern research has shown that cognitive impairments are directly related to behavioral disorders and psychopathological syndromes.
Nootropic drugs used for pharmacotherapy of cognitive impairments demonstrate low clinical efficiency for the treatment of psychoemotional
disorders. In this case, it is advisable to correct such states by prescribing sedatives that have an integrated effect on etiological factors,
pathogenetic links and symptomatic manifestations of the disease.
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Analysis of the current state and prospects for the development of sedatives in the modern Ukrainian pharmaceutical market

The aim of the research was to carry out a comprehensive assortment analysis of sedative drugs within the pharmaceutical market of
Ukraine.

Materials and methods. Studies were carried out through generally accepted statistical and marketing studies (State Register of Medicines
of Ukraine, September, 2020). Our research focused on the information on the structure of the market of sedatives registered in Ukraine.
Graphical and logical methods were used in the course of the study.

Results. The results of the study have shown that the products manufactured in the Ukrainian pharmaceutical enterprises take 71.50 %
of this segment; whereas sedatives produced in Germany — 7.50 %; in Poland — 3.56 %; in ltaly, Slovenia, France — 1.50 % for each
respectively; in Austria, Malta, Great Britain — 1.02 % for each respectively. The preparations of this group are represented in solid (tablets,
coated tablets, capsules, granules, herbs in packs and filter bags) and liquid (tinctures, drops, liquid extracts, elixirs, syrups, oral solutions)
dosage forms. Among the studied medicines, solid dosage forms predominate; their share makes 62.7 % of the assortment, and the
highest percentage rate is held by tablets (45.5 %). The largest market share of liquid medicinal forms is made by tinctures, in particular
18.9 %. The lowest percentage rates are observed in such medicinal forms as liquid extracts, drops, elixirs, syrups and oral solutions
(15.5 % in general). Analysis of the state of the Ukrainian pharmaceutical market of sedatives shows that synthetic drugs account for
24.55 % of the market (tablets — 92.7 %), natural (plant) medicines — 75.45 % (solid dosage forms — 89.6 %).

Conclusions. Marketing studies were carried out on the modern market of sedative medicines in Ukraine. It has been established that
the quantitative and qualitative diversity of the current assortment is presented by the imported drugs and domestic producers. Analysis
of the state of the Ukrainian pharmaceutical market of sedatives was performed. Sedative preparations of natural (plant) origin have been
found to be predominant and occupy 2/3 of the total range of sedatives registered in Ukraine as of September, 2020. Synthetic sedative
drugs are mainly combined. Monodrugs of plant origin make up the majority of assorted items. Development of drugs aimed at providing
complex pharmacotherapeutical correction of cognitive and psychoemotional disorders and based on such peptides as vasopressin, is
one of the most significant and relevant problems in modern neurology and is of great scientific and practical value.

Key words: pharmaceutical market, sedatives, assortment analysis, pharmaceutical preparations.
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AHanu3 cocTosiHMA U NepPCNeKTUBLI Pa3BUTUA CeAATMBHbIX NIEKapCTBEHHbIX CPeacTB
Ha coBpeMeHHOM hapMaLieBTUYECKOM PbiHKE YKpauHbl

C. A. Mnagblwesa, Anb Hacup 3nag, B. B. Jlyup, A. M. l'yaseHko

COBpeMeHHbIMVI ncenegosaHNAMK nokasaHa npAamMas CBA3b KOTHUTUBHbBIX paCCTpOVICTB C nosefeH4YeCcknmun paCCTpOI7ICTBaMI/I nncuxona-
TONOrnyeCKNMn cMHapomMamMmu. |/|CI'IOJ'Ib3yeMbIe ansa cbapmaKOTepanMM KOTHUTUBHbIX HapyLuean7| HOOTPOMHbIE NIeKapCTBEHHbIE CPeACcTBa
KITMHUYECKU MaJ'IOSd)CbeKTVIBHbI ana nevyeHna NCMXoaMoumoHarbHbIX paCCTpOVICTB. Ona KOppeKunn Taknx COCTOSIHWIA uenecooﬁpasHo
Ha3Ha4aTb cefaTBHblE CPEeACTBa, obecneynBaroLLe KOMNNEKCHOE BIMSIHUE Ha STUOMOrMYeckue (*)aKTOpr, naTtoreHeTn4yeckne 3BeHbA
N cuMnToMaTnyeckmne nposasreHna 3abonesaHus.

Llens paboTkl — KOMNNEKCHBIA aCCOPTUMEHTHBIV aHanu3 hapMaLEeBTUYECKOro pbiHKa YKpauHbl B pamkax rpynnbl CeAaTMBHbIX Nekap-
CTBEHHbIX CPEACTB.

Martepuanei n metozk!. iccnegoBanus NnpoBeaeHs! C NPUMEHEHNEM CTATUCTUYECKUX U MapKETUHIOBLIX METOOB aHanm3a anekTPOHHbIX
1 NeyaTHbIX CTOYHMKOB MHDopMaLwmK (ToCyAapCTBEHHbIN PEeCTp NeKkapCTBEHHbIX CPEACTB MO COCTOsIHWIO Ha ceHTAbpb 2020 roga).
O6beKT nccnegoBaHus — MHAOOPMALMS O CTPYKTYpe PbiHKa CeAaTUBHbBIX NIEKAPCTBEHHbIX CPEACTB, 3apErMcTpMpoBaHHbIX B YkpanHe. B
paboTe MCnonb30BaHbl rpacPuyeckuin U NOrMYeckuini MeToAbI.

Pesynkrathl. Pesynsrarthl uccneqoBaHuwii nokasanu: B JaHHOM CErMeHTe NpoayKumns hapMaueBTUYeCKUX NpeanpusaTuil YkpanHbl 3aHu-
maeTt 71,50 %, P — 7,50 %, Monbwm — 3,56 %, Ntanuu, Cnosenun, ®panumm —no 1,50 %, Asctpum, Manstsl, BenukobputaHum — no
1,02 %. MpenapaTbl 4aHHOW rpynnbl NpeacTaBneHbl TBepabiMy (TabneTku, TabneTku ¢ 060M04KON, Kancyrbl, rpaHynbl, COopbl B Mavkax
1 ynbTp-nakeTax) v XUAKMMY (HACTOMKK, Kanmu, 3KCTPaKTbl XKUAKUE, ANMKCUPbI, CUPOMbl, PACTBOPbI OparibHbIe) IeKapCTBEHHbIMU hop-
Mamu. Cpeau 13yyYeHHbIX NekapcTBeHHbIX opM nNpeobnagatoT TBepable nekapCTBEHHbIE POPMbI, 0N KOTOPbIX cocTaBnseT 62,7 %
06LLero accopTMMeHTa, HambomnbLUUIA NPOLEHT M3 HUX — TabneTku (45,5 %). HanbonbLuyto Jonto pbiHKa XUAKMX NeKkapcTBEHHbIX (hopM
3aHnmatoT HacTonku — 18,9 %. HanmeHbLuyto fomio COCTaBNAIOT Takne NekapCTBEHHbIE (POPMbI, KaK XKUAKME AKCTPAKTbI, Karsu, AnvKeupbl
1 pacTBopbl opanbHble (B cymme 15,5 %). AHanuampys coctosiHue dhapMaLeBTUYECKOro pbiHKa YKpauHbl CeAaTBHbIX NEKapCTBEHHbIX
CPeCTB MO NPOUCXOXAEHWIO, YCTAHOBUMW: CUHTETUYECKWE Npenapatbl 3aHnMarT 24,55 % poiHka (92,7 % — TabneTku), npenapartbl
NPVPOJHOTO (PacTUTENBHOO) NPoUCXoXaeHns — 75,45 % (89,6 % — TBepable NnekapcTBeHHbIE (POPMBbI).

Brisoabl. MpoBeAeHbl MapKeTUHIOBbIE UCCNEA0BAHNSA COBPEMEHHOTO PbiHKa CEAATUBHbBIX NEeKapCTBEHHbIX CPeAcTB YKpauHbl. YcTa-
HOBIIEHO, YTO KOMNYECTBEHHBIN U KAYECTBEHHBIN aCCOPTUMEHT CCDOPMUPOBAH Npenapatamu 1 3apybexHbIX (MpPM, U OTEHECTBEHHBIMM
npoussoauTensmu. MNpoaHanuanpoBanu cocTosHne dapMaLleBTUYECKOrO pbiHKka YkpauHbl CefaTVBHbIX NeKapCTBEHHbIX CPEACTB Mo
npowucxoxaeHnio. OTMeYeHo, YTo ceaaTuBHbIe NpenapaTbl NPUPOAHOTO (PacTUTENBHOTO) MPOUCXOXAEHNS NpeobnaaatoT u COCTaBMSOT
2/3 obLiero accopTMMeHTa CeAaTUBHbIX NPenapaToB, 3aperncTpUpoBaHHbIX B YKpanHe Mo cocTosiHMo Ha ceHTsopb 2020 roga. Cun-
TETUYECKNE CefaTVBHbIE NTEKaPCTBEHHbIE CPeACTBa NpeaCcTaBneHbl B OCHOBHOM KOMOWHWMPOBaHHLIMK Npenapatamy. MoHonpenapatsl
pacTUTENbHOTO MPOUCXOXAEHUS COCTaBNAT BOMbLUMHCTBO aCCOPTUMEHTHBIX MO3ULMIA B psidy aHanoroB. HayuHbI 1 npakTU4eckui
VHTEpeC NpefCcTaBnseT cosfaHne nekapCTBEHHbIX NpenapaTos, B TOM YXCE HA OCHOBE NENTAO0B Ba30NpPeCCHHOBOTO PsiAa, CNOCOBHbIX
obecneynBaTb KOMMEKCHYO hapMakoTepaneBTUHECKY0 KOPPEKLIMIO MCUXO3MOLIMOHANBHBIX U KOTHUTMBHBIX PACCTPOWCTB, Tak Kak 3T0
0AHa 13 Hambonee 3Ha4NMbIX U aKTyanbHbIX NPOBIemM B COBPEMEHHON HEBPOMOTUN.

KntouyeBble cnosa: hapmaLeBTUYECKNI PLIHOK, CeaTUBHbIE CPEACTBA, aCCOPTUMEHTHbIN aHanu3, NekapCTBEHHbIE CpeacTBa.
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S. A. Hladysheva, Al Nasir Eiad, V. V. Luts, O. P. Hudzenko

HuHi criocrepiraetscst TEHICHIIIS 10 301IbIICHHS ICUXO-
NaTHYHUX 1 TICHMXONATONOTIYHUX po3naaiB. Taka curyartis
CIIPUYMHIIIACS BHACIIJIOK PI3HUX HETaTUBHUX (haKTOPIB, 1110
MpUTaMaHHi Cy4aCHOMY CYCIIUIBCTBY, SIK-OT HECTAOUIbHICTh
€KOHOMIYHOI0 Ta IMOJIITHYHOIO CTAHOBHUIIA, COLIaJIbHO-EKO-
JIOT14YHI TPOOIeMH, MATIOPYXJIMBUH CIIOCIO KHUTTS, EMOIIiiHE
(mpodeciiife) «BUTOPSIHHS, MOTIPIICHHS ITaM’ATi B TIOEI-
HaHHI 3 PyXOBUMH Ta IHIINMH KOTHITHBHUMH TIOPYILICHHAMH
TOIIO. SIcKpaBuMii MpUKIIA TAKUX PO3JIaiB — TPHBAJIE JHIC-
TaHIIIFOBAHHS Ta CaMOi30J1s1Iis B riepion maraemii COVID-19
(3HM)KEHHS yBaru, raJibMyBaHHS MOBIICHHSI Ta MHCIICHHS,
301IbIIIEHHST BUTA/IKIB CaMOTyOCTBa, JIOMAITHHOTO HACHIIb-
CTBa, PI3HUX 3JI0YUHIB TOIIO) [1,2].

Cy4acHUMH JOCIIIJDKEHHSIMU 3’SICOBAHO MPSIMUI 3B’5130K
KOTHITUBHHUX PO3JIa/iB i3 TIOBEAIHKOBUMH PO3JIajaMH, TICH-
XOIATOJIOTTYHUMHU CUHJPOMaMHM. Y KJIHIYHIN IPaKTHI MO-
LIMpEHe CBICHYBAaHHSI KOTHITUBHHX TIOPYIIIEHb 1 Aernpecii,
SKy 9aCTO BBAXKAIOTh IEPIINM CHMIITOMOM ITPOSIBY IEMEHIIIT
TIPY XPOHIYHHX IMIEMIYHAX CTaHAX MO3KY 200 XBOp0o0Oi AJb-
ureiimepa. [lepmri 03HaKH KOTHITHBHOTO IE(iIUTy HEPIIKO
MaHi(pecTyIOTh He y cTapeuoMy Billi, a BXKe TOUHHAIOUH 3
50—-60 poxiB. OmHIM 3 OCHOBHHUX YHHHUKIB «OMOJIOIKCHHSD»
1i€i marosorii, a TaKO)X HAMBAKIIUBIIIIMM YHHHUKOM TICHXO-
EMOIIIHUX 1 KOTHITUBHHX PO3JIaJliB, BBAXKAIOTh XPOHIYHUI
ctpec [3].

[TOBHICTIO BUKJIIOUUTH CTPECH 31 CBOTO JKUTTS Maiike He-
MOXKJIUBO, MAaKCUMYM, 1110 MOJKHA 3pOOHMTH, — MiHIMi3yBaTh
TXHIO KUTBKICTb. Y I[bOMY ACTICKTI BXKIMBOIO € MPODLIAKTHKA
BUHUKHEHHSI TIOPYILIEHb POOOTH HEPBOBOT CUCTEMH Ta TXHs
parioHabHa Tepartisi.

Crnig BpaxoByBaTH, II0 HOOTPOIIHI JIiIKapchKi 3acobw,
SIKI BUKOPHCTOBYIOTH I (papMakoTeparii KOTHITHBHUX
TTOPYILIEHB, KITIHITHO MaJoe(heKTUBHI JUIS JIIKYBaHHS TICHXO-
eMOIIHUX po3aiB. J{Jst KOPEKIlil TaKUX CTaHiB AOIIJIHHO
TIPU3HAYaTH CeJaTHBHI 3ac00M, 110 3a0€3MeTyI0Th KOMITIEK-
CHHI BIUTUB Ha TIOJIOT19HI YNHHUKY, TATOTCHETUYHI JIAHKT
Ta CUIMITOMATHYHI NIPOSIBH 3aXBOPIOBaHHS [4].

Humni cenarusHi nikapebki 3acoou (kog ATC NO5C) mmpo-
KO BUKOPUCTOBYIOTb Y PAKTUYHIH MEANIIMHI JUTsl SMEHIIICHHST
TICUXIYHOTO Ta MCHXOJIOTIYHOTO HAINpPYKEHHS MPU Pi3HUX
HEBPOTHYHHUX Iarojoriynux cranax [5]. Ilpemaparu wmiei
IPYyNH PETYIIOKTh BIUIMB LEHTPAJILHOI HEPBOBOI CUCTEMU,
TTiJICUITFOIOYH TIPOIIECH TallbMyBaHHSI 200 3HWKYIOUH POTIe-
cH 30y/KeHHSI, YCYBArOIH HACTIJKH CTpecy [6].

MeTta po6otu

KomrekcHuid acOpTUMEHTHUN aHami3 (hapMareBTHIHOTO
PUHKY YKpaiHU B MeXKax IpyId CEIaTHMBHUX JIIKAPChKUX
3aco0iB.

Martepianu i MeToau pocnimkeHHs

JoctimKkeHHs] BAKOHAIIN 3 BUKOPUCTAHHSM CTaTUCTHYHHX 1
MAapKETHHIOBHX METOJIIB aHAJIi3Y €ICKTPOHHHUX 1 APYKOBaHHX
JoKepen iHpopmatii (JlepskaBHHI peecTp TiKapChKHUX 3aCO0IB
craHoM Ha BepeceHb 2020 poky). O0’€KT 1oCiiPKeHHS — iH-
(opmaltist 00 CTPYKTYPH PHHKY CEIaTHBHUX JIKAPCHKUX

3aco0iB, 3apeecTpoBaHux B YkpaiHi. [Iporsrom poboru
BUKOPHUCTAIH TpaidHMUH 1 JIOTIYHIIA METONIH.

Pesynbratu

BuB4mim cydacHy HOMEHKJIATYPY BITYM3HSIHOTO PHHKY Ceia-
THBHHX JIIKAPCHKHX 32C001B. 3riZIHO 3 KiacupiKalifHoO chc-
temoro ATC [7] 1 lep»aBHUM peecTpoM JIIKapChbKHX 3ac00iB
Yxpainu [8], mpenaparu boro CerMeHTa npe/ICTaBICH] TaK -
MM IpynaMu: KoMOiHOBaHi penapary 6apOiTyparis; 3acoou,
o O1mM3bKi 10 OeH30/1a3eMiny; aHTarOHICTH PEeIenTOPiB
MEJIaTOHIHY, TTperapaTy OpOMiiB i JeKCMEIETOMIIMHY, TpyTa
IHIINX CEJaTHBHUX 1 CHOAIMHMX mpenapariB. Jlo ocTaHHBOT
TpyIH HaJIeXaTh Mperaparyd Ha OCHOBI BaJepiaHu, MEITiCH,
IIaBJIi1, MiBOHI{, KPOTMBU cO0AYO0l, a TaKOK KOMOIHOBaHi
POCIIMHHI TIpernaparH.

AHAJTI3YIOUN YaCTKy KOKHOI KpaiHH-BHPOOHHUKA, TPE/-
CTaBJICHOI Ha BITYM3HIHOMY (hapMaleBTUYHOMY PHHKY,
BCTAQHOBWJIM: TPOJYKIIisl IIbOTO CErMeHTa (CeJaTHBHUX 3a-
co0iB) (apMareBTUUHUX MiANMPHEMCTB YKpaiHU CTAHOBUTH
71,50 %, ®PH — 7,50 %, [Toabii — 3,56 %, ITanii, CinoBeHii,
O®pannii — o 1,50 %, ABctpii, MansTn, Bemukoi bpuranii
—1o 1,02 % (puc. 1).

[penaparu wiei rpymy npeacTaBIeHi TBEPAUMHE (TaONeTKH,
TabJIeTKN 3 00OJIOHKOIO, KATCY/I1, TPaHyiH, 300pH B Mavkax i
(himBTp-TIaKeTax) Ta PiaKUMH (HACTOMKA, KPArDTi, eKCTPAKT PiJi-
KHid, eIIIKCHp, CHPOII, PO34HMH OpaiibHuii). Pe3ysnbraru cTpyk-
TYPHOTO aCOPTUMEHTY JIIKapchKuX (hOpM HaBesIeHi Ha puc. 2.

BeranoBwIm, 110 cepe T0CTIHKEHHUX JTIKapChKuX (hopm
MepeBAXKAIOTh TBEPAI, YacTKa SIKMX JOpiBHIOE 62,7 % 3a-
TaJIFHOTO aCOPTHUMEHTY, HalOUTBIINI BiZICOTOK TpHITagae
Ha Tabnetku (45,5 %). HailOinbly yacTKy pHHKY PiIKHX
nikapcbkux (opm (21,8 %) cTaHOBIATH HACTONKH, TXHS 4acT-
ka— 18,9 %. Haiimenia yactka npunajae Ha Taki Jikapchbki
(hopmu, K EKCTPAKTH PiNKi, KPATUTi, SIIKCUPH Ta POSYUHU
opasibHi (3aramom 15,5 %).

Amnanizyroun craH (papMaleBTHIHOIO PUHKY YKpaiHH ce-
JIATUBHUX JIIKAPCHKUX 3aC001B 32 MOXOMKEHHSIM, BU3HAUMIIH:
CHHTETHYHI TIpernapary CTaHoBIATh 24,55 % punky (92,7 %
— TabJNeTKH), IpenapaTi MPUPOJHOTO (POCIHHHOTO) TOXO-
JokeHHs — 75,45 % (89,6 % — tBepi Jikapchki popmu) (puc. 3).

CHHTETHYHI CeaTUBHI JIIKapChKi 3aCO0M MpeacTaBIeH]
HacamIiepe/] KOMOIHOBaHMMHU Mpenaparamu: GeHodapoiTan
Ta eTIIOBHH e(ip 0-OpoMizoBaIepiaHOBOI KICIOTH; JICBaHA
(MoHO-[7-0poM-2-0kc0-5-(2-xmopdenin)-2,3-auriapo- 1 H-
0eH30[ 1,4 ] miazenin-3-i1]cCyKIMHAT MOHOTIAPAT; 30MIKIOH
Ta Mia30J1aM TOIIIO.

dapmakoTeparneBTHYHI CeIaTUBHI 3ac00M Ha OCHOBI (iTo-
CHPOBHHHM CTaJIA OCOOIMBO MOMYIISIPHIMH, OCKIJIBKH 3a0e3-
MIe4yIOTh CTa0i3aI1i10 KIPKOBO-ITIAKIPKOBHX B3a€MO3B SI3KIB
1 TICMX0eMOIIiiHOI cepn 3aranom [9].

Po3pi3usioTh ABI rpyIu 3aC00iB POCIMHHOTO MOXOIKCH-
Hs: MOHOTIPETapaTH Ta KOMOIHOBaHI POCTMHHI TperapaTH.
MoHormnpemnapary TpencTaBieH] npenaparaMmy BajepiaH,
[IaBIii, XMEI0, JIaBaH/H, MiBOHII Ta KPOMUBU coOadoi
(puc. 4). Cain HarolOCUTH Ha OIHOPITHOCTI JIKAPCHKUX
(hopm s wi€i rpynm.
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Puc. 1. MikpokoHTyp chapmaLeBTUYHIX NiANPUEMCTB KpaiH-BUPO6-
HWKIB cedaTMBHUX NpenapartiB (3a JaHumun [epxaBHOro peectpy
nikapcbkux 3acobiB YkpaiHu ctaHoMm Ha BepeceHb 2020 poky) [8].
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Puc. 2. YacTka nikapcbkoi hopmu (N1®) B acopTUMeEHTI cefaTuBHUX
nikapcbkux 3acobiB (3a AaHnMK [lepkaBHOrO pPeEcTpy NiKapCbKux
3acobiB YkpaiHm ctaHom Ha BepeceHb 2020 poky) [8].
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Puc. 3. CTpykTypa cenaTmBHX Nikapcbkux 3acobiB 3a MOXOMKEHHSM
(3a maHuMu lepxaBHOrO PEECTPY Jikapcbkx 3acobiB YkpaiHu CTaHoM
Ha BepeceHb 2020 poky) [8].

MoHomnpenapary MiBOHii, KPONMUBU CO0auoi Ta JIaBaHIH
Npe/CTaBJIeH] JIMIIIe HACTOMKOIO Ta 300paMu, aJie 11l BUIHM Jii-
KapChKHX POCIIUH BXOIATH 0 CKIIaTy 0araTOKOMIIOHEHTHHX
JKapCHKHUX 3aC00IB CEATHBHOI Mii, TOMY ITHPOKO 3aCTOCO-
BYIOTBCS 3 I1i€10 METOI0. PI3HOMaHITHICTIO JIiIKapchKUX GopM
XapaKTepU3YIOThCSI TUIBKH IpenapaTy BajiepiaHH, MaBJIii Ta
xmento [10].

Y HE3II BUIAIKIB Tepartis MOHOIIperapaTaMi BajepiaHu
BUSBIISIETHCS HEIOCTATHHO €(PEKTUBHOIO JUTS yCYHEHHS IIPO-
SIBIB CYITyTHBOI BET'€TO-CYy/IMHHOI ANCTOHII, a 1HOJII HeoOXiJHe
MIOCHJICHHS ceJaTUBHOTO edekTy. [i1s1 11boro /10 Basiepianu y
cKJia/li KOMOIHOBaHHMX IpernapariB J01al0Th TaKi JiKapChKi
pOCIHHY, SK XMiNb 3BUYAlHAHN, M sTa TepieBa Ta Mewica
JKapchKa.

[penapary miBoHIi Ta KPOMBH COOAY0T 3aCTOCOBYIOTH Y
KOMIUIEKCHOMY JIIKyBaHHI BETe€TO-CyAMHHOI AMUCTOHII, Oe3-
COHHSI, 110 Ma€ HEBPOTUYHHI XapakTep, HEBPO3iB, eIiIeNcil,
TOPMOHAITBHUX po3JaiB Tomro [11].

[penapaTu BanepiaHu BBAKAIOTH OHIMH 3 HAMIIIKaBiIIX
1 HalMepCIIeKTUBHIMINX, OCKIJIBKA BOHM JIAIOTh 3MOTY J0-
CSIF'TY MaKCHMaJIbHOTO PIBHS KOMILJIEKCHOT IICHXOEMOIIIHHOT
Ta KOTHITHBHOI JIil, 1110 HE MOXJIMBO I/l 4ac 3aCTOCYBaHHS
IHIIIUX HOOTPOTTHUX 1 CEaTUBHUX 3ac00iB [4].

OOroBopeHHs

Po3pobneHHsT HOBUX JTIKapChKUX 3ac00iB I (hapMaKoTe-
partii o€ JTHaHX MICHXOSMOIIHHIX 1 KOTHITUBHHUX PO3JIA/IiB
JUTSL HEBPOJIOTIYHOI NPAKTUKH — BaXKJIMBA W aKkTyalbHa
npobieMa BITYM3HSIHOT OXOPOHH 3/10poB’si. HeoOxinHicTh
iHTeHCH(IKaIil TOCHiPKEHb Y i Taly3i 3yMOBJIEHA Ya-
ctaM (10 50 %) moemHAHHAM MCHXOEMOIIMHUX PO3JTajIiB
13 KOTHITUBHUMH MOPYIIEHHSAMH B MEXKax I1epeOpoBacKy-
JsipHOT maronorii. [le TicHO MOB’s3aHO 3 Mpale3IaTHICTIO,
COLaALHOK aKTHBHICTIO MAI[ICHTIB, a TAKOX I0JA€ 10
MEIUYHOTO acTieKTy Mpo0IieM e ¥ COoIiaTbHO-eKOHOMIYHY
CKJIQJIOBY.

CrBOpeHHsI (hapMaKoTeparneBTUIHUX 3ac00iB IS JiKy-
BaHHsI HAa3BaHUX I1aTOJIOTIH MOXe BiJIOyBaTHCS LUIIXOM
KOMO1HAI[ii HOOTPOITHKX 1 CEJATUBHUX aKTHBHUX (hapma-
HEBTHYHUX IHTPEMIE€HTIB. YCHIIIHAM MPUKIIAJI0M peaizarii

Puc. 4. YacTka nikapcbkux ¢opm

100 B aCOPTUMEHTi MOHONpenaparis
90 POCAMHHOTO MOXOKEHHS (3a
80 AaHumu [lepxxaBHOro peectpy
70 = Tabnietkun nikapcbKux 3acobiB YkpaiHu cTa-
= 60 HacTolin HoM Ha BepeceHb 2020 poky) [8].
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LBOTO HAIpsMy Moxke OyTu mnpenapar Koruiden, sikuit
JOBOII €(DEeKTUBHO BHUKOPHUCTOBYIOTH Y HEBPOJOTIUHIH
npakruii [12].

IToeqnaHHS KiTBKOX Pi3HOCTIPAMOBAHUX 0i0JOTIYHO
aKTUBHHUX PEYOBHH B OMHIHN JIiKapchbKild (opMmi migBHILyE
PH3HK IXHBOI B3a€MO/Ii{ Ta MOKITMBOCTI PO3BUTKY HEOaKAHIX
moOiYHNX edekriB. ToMy TONUTBHIIIMME MOYKHA BBaXKaTH
TIOIIYK HOBUX JIIKAPCHKUX PEUOBHH, 1110 3/1aTHI KOPEryBaTh
TICHXOEMOIIiiHI Ta KOTHITUBHI PO3JIa IH, 1 pO3pOOICHHS 1HHO-
BaLTHUX JIIKApCHKUX (POPM 13 HUMH (320€31eUy0Th MAKCH-
MaJTbHUA PiBeHb 010TOTIYHOI aKTHBHOCTI TIPH MiHIMAaJIbHIN
noOivHii aif). TakuMu akTUBHUME (apMaleBTHYHUMHU
IHTpeIieHTaMH € TEeTTUACPTIYHI MperapaT! Ta TeNTH/IH.
OnuH 13 pUKIIa/iB epeKTHBHUX NpeTiapaTiB Ha IXHil OCHOBI
— Koprekcin [13].

JloBosti e(heKTUBHO CTUMYIIIOIOTH MPOIECH HaBYAHHS Ta
maM’sITi IeNTHIN Ba30IPECHHOBOTO PSAY, 3yMOBIIOIOUN
HayKOBHH 1HTEpeC 1I0JJ0 CTBOPEHHS Ha TXHill OCHOBI BiAIO-
BigHUX (hapMaKOTEPAIIeBTUYHIX 3aCO0IB JJIst HEBPOJIOTIYHOT
npaktuku [14].

BucHoBKu

1. BuxkoHanmu MapKETHHTOBI JOCIHIHKEHHS Cyd4acHOTO
PHMHKY CEIaTHBHMX JIIKapChbKUX 3aco0iB. BeranoBwim, mo
KUTBKICHHH, SIKICHUH aCOPTHMEHT IPEACTaBICHUN Tpera-
paramMu i 3aKOpAOHHUX (ipM, 1 BITYM3HIHUX BUPOOHHUKIB.

2. IIpoanamizyBanu ctaH (GapManeBTHYHOTO PHUHKY Ce-
JIATHBHUX JIKapChKHUX 3aC00iB YKpaiHM 3a TOXOKCHHSM.
Busnauny, 1110 ceaTHBHI penapaTi IPHPOIHOTO (POCIHH-
HOTO) TIOXO/KCHHSI TIEPEBAXKAOTh 1 CTAHOBIIATH 2/3 3araJibHO-
'O aCOPTUMEHTY CEAaTUBHUX IIPENAPATiB, 110 3aPEECTPOBaHI
B YkpaiHi craHOM Ha BepeceHb 2020 poxy. CHHTETHYHI
CellaTHBHI JIIKapChKi 3acO0M TpeNCTaBieHi 34e0UIbIIOro
KOMOIHOBaHHUMH TIperapaTamMy. MOHOTIpenapaTi pOCIH-
HOTO TIOXOJ/KEHHSI CTaHOBJISITH OUTBIIICTH ACOPTUMEHTHHX
TIO3HIIiH y PSAIY aHAIIOTIB.

3. HaykoBuii 1 IpakTHYHUI IHTEPEC BUKIINKAE CTBOPEHHS
JKapChKUX TIperapariB, 30KpeMa Ha OCHOBI IMENTH/IIB Ba-
30MPECHHOBOTO PSIY, SIKi 3/1aTHI 3a0e31euyBaTH KOMILICKC-
HY (papMakoTepaneBTHIHY KOPEKIIiI0 TCUXOEeMOIIHHUX,
KOTHITUBHMX PO3JajiB, aJUKE € OfiHA 3 HAWBaKJIMBIIINX 1
HalaKTyaJIbHIIIUX [TPOOJIEM Y Cy4acHiil HeBpOJIOTii.

[lepcnexTHBY MOAATBIIIX 10CTITKeHb ITOJSITAFOTE Y 3IiHC-
HEHHI JI0CTi/PKEHb 31 CTBOPEHHSI IHHOBAIIIHHUX BITYU3HSIHHUX
JKAapChKUX 3aCO0IB TSI KOMIUIEKCHOI (papMaKOKOPEKIIii
TICUXOEMOIIIHUX 1 KOTHITUBHHX PO3J1a/1iB 15l HEBPOJIOTTYHOT
TIPAKTUKH.
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OpwriHanbHi gocnimxeHHs @ Original research

focnigXeHHA MapKeTUHroBuX i papMakoeKOHOMiIYHUX acneKTiB
BiTYN3HAHOrO PUHKY Npenaparis, WO BUKOPUCTOBYHOTb
Aansa 6iopesiTanisauii

H. O. TkaueHko = *AF H. M. YepBoHeHko"='©E B. O. [lemyeHko'CE O. B. ITBUHEHKO = CE

3anopisbkuii AepxaBHWA MEANYHUI YHIBEPCUTET, YKpaiHa

A — KoHLenNuis Ta au3aiiH gocnimkeHHst; B — 36ip gannx; C — aHani3 Ta iHTepnpeTauis gaHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepIKEHHSA CTaTTi

MeTa po6oTu — [OCIIKEHHS BITYM3HAHOIO PUHKY 3acobiB ans HiopesiTanisalii, popmyBaHHs iHpopmaLinHOro MacuBy Ta BUKOPUCTaHHS
11010 AN YOOCKOHANEHHS cMCTEMM 3abe3nedeHHs LinboBMX CMOXWBaYIB Ta YXBareHHs NPaBUIbHUX CTPATEriYHNX MapKETUHIOBUX PilLEHb.

Matepianu Ta metoau. Ak OCHOBHWI MaTepian AOCRIHKEHHS BUKOPUCTOBYBanNW AaHi [lepxaBHOro peectpy BMpobiB MEANYHOMO npu-
3HayeHHs 3 knacy (iMnnaHTW iH'eKLiiHi Ans M'sIKMX TKaHWH) cTaHoM Ha 2020 p., [lepxaBHOro peectpy nikapcbkux 3acobiB Ykpainu,
iHbopmaLifiHo-NoLLyKoBOi cucTemm «KomneHaiym oHnamH», 6a3n «HopmatueHo-aupekTvBHi gokymeHTn MOS Ykpainuy, nybnikauii B
HayKOBO-MPaKTUYHWX BUAAHHSAX 3a HanpsMoM JocnigkeHHs. Mig yac poboTv BUkopucTanm Taki METOAM AOCTIIKEHHS: KOHTEHT-aHanis,
NOPIBHANBHWA, aHaNITUYHWUIA, rpadivHN, METOAN MaPKETUHIOBOTO AOCHIIKEHHS.

PesynkraTtu. biopeBiTanizauis Bnnveae Ha nepebir 0OMIHHUX NPOLIECIB y MOOKMX Wapax AepMu, 3aBAsKW BNACHNM pecypcam opraHiamy
NPUCKOPIOKOYY BUPOBNeHHs KonareHy 1 enactuHy. Ha nigcrasi aHaniay iHpopmaLinHux mxepen npo 3acobu, Lo 3acTOCOoBYOTb Y npoLieaypi
GiopesiTanisauii, cdhopmyBanu i aCOPTUMEHTHI rpynu: BUpobu meanyHoro npuaHadeHHst (BMI1) i kocmeTuyHi 3acobu (K3). BukoHanm
BHYTPILLHBbOrPYMNOBUIA aHani3 acopTUMEHTHOI Ta (ipPMOBOI CTPYKTYpY AOCHIAXYBAHUX CErMEHTIB PUHKY, @ TakoX BUBYMMU JOCTYMHICTb
npoueaypu Ha OCHOBI pi3HUX npenaparTis.

BucHoBku. Bueumnu apmakotepaneBTuyHi 3acagm biopesiTanisauii 3a ycima cnekTpamu ecTeTUHHUX Npobrem, ki BUpILLYTLCS 3a
ZLOMOMOTroto Liei npoueaypy. BctaHoBneHuii nepenik cyyacHoro puHKy npenaparis Ans 6iopesiTtanisavii 1aB 3Mory BUKOHaTH ixHii po3nogin
Ha ABi acOPTUMEHTHI rpynu. HaiuncnenHiwoto (101 npenapat — 96,20 %) BusBunacs rpyna KocMeTUYHWX 3ac06iB, LLO BKITlOYana ogHo-
KOMMOHEHTHI (35,25 %) Ta kombiHoBaHi (60,95 %) npenapatu; Apyra rpyna — B1Mpoby MeauyHoro npuaHadeHHs, Bkntodana 4 (3,80 %)
npenapatu. AHania ipMoBOi CTPYKTYpU AOCRIZKYBaHOMO CErMEHTa PUHKY NoKasas, Lo Nifepu cepes BUPOOHMKIB — POCIiChKi KoMnaHii (3
KpaiHu imnopTytoTb 21,9 % BiZ 3aranbHOI KiNbKOCTI NpenapartiB), BITYM3HSHI BUPOOHWKW NpefcTaBneHi Tinbku dipmoto «HOpis-Gapmy, Wwo
BUMyckae 1 npenapar y TpbOX Pi3HNX KOHLEHTpaLisix. BuB4eHHst cepeaHbOi BapTOCTi NPOLIEAYPU B KOCMETUYHIX CanloHax M. 3anopixoks Ta
KoediLieHTa 4OCTYNHOCTI NpoLeaypu Ha OCHOBI Pi3HOBUAIB Npenaparie Ans 6iopesiTanisaLlii nokasano: Ans Crnoxvsadis 4OCTYMHILLOK0 €
npoueaypa 3 BukopuctanHam Juviderm Volift, RRS® HA SKIN RELAX WITH BoNtA 568® i JUVEDERM® VOLIFT RETOUCH, HaiMeHLL
[ocTynHa npoueaypa 3 BukopuctaHHaM RRS® HYALIFT® 35.

Knrouogi cnoea: GiopesitanisaLlisi, puHOK, NikyBaribHa KOCMETUKA, MAPKETWUHIOBI JOCHIIKEHHS.
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Research of marketing and pharmacoeconomic aspects of the domestic market of preparations used for biorevitalization
N. O. Tkachenko, N. M. Chervonenko, V. O. Demchenko, O. V. Lytvynenko

The aim of the work is to study the Ukrainian market for biorevitalization products with the subsequent formation of an information array,
which can be used to improve the system for supplying target consumers and for correct strategic marketing decision-making.

Materials and methods. Data obtained from 2020 edition of the State Register of 3™ Class Medical Devices (Injection Implants for Soft
Tissues), as well as from the State Register of Medicines of Ukraine, the information retrieval system Compendium Online, the database
“Regulatory and Directive Documents of the Ministry of Health of Ukraine”, publications in scientific and practical journals connected
to the research topic, were used as the main material for the study. The following research methods were employed: content analysis,
comparative, analytical, graphic, and marketing research methods.

Results. Biorevitalization affects the internal course of metabolic processes in the deep layers of the dermis, thereby accelerating
the production of collagen and elastin at the expense of the body resources.
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Research of marketing and pharmacoeconomic aspects of the domestic market of preparations used for biorevitalization

Based on the analysis of information sources about the means used in the biorevitalization procedure, two assortment groups were
formed: medical devices and cosmetics. An intragroup analysis of the assortment and corporate structure of the studied market segments
was carried out, and the availability of the procedure based on various drugs was studied.

Conclusions. The pharmacotherapeutic basis of biorevitalization was studied for all spectra of aesthetic problems, which are solved
using this procedure under consideration. The established list of preparations for biorevitalization made it possible to divide them into
two assortment groups. The most numerous (101 preparations —96.20 %) is cosmetics group, including one-component (35.25 %) and
combined (60.95 %) preparations. The second group embraces medical devices; it consists of 4 preparations (3.80 %). The analysis of
brand structure of the studied market segment showed that the leading manufacturers here are Russian companies (21.9 % of the total
amount of all preparations is imported from this country). Domestic manufacturers are represented by only one company, Yuria-Pharm,
which produces, respectively, 1 drug in three different concentrations. Based on the study of the average cost of the procedure in beauty
salons of Zaporizhzhia and the coefficient of accessibility of the procedure based on the varieties of drugs for biorevitalization, it was
found that the procedure using Juviderm Volift, RRS® HA SKIN RELAX WITH BoNtA 568® and JUVEDERM® VOLIFT RETOUCH is
more affordable for consumers; the least availability is characteristic of the procedure with RRS® HYALIFT® 35.

Key words: biorevitalization, cosmeceuticals market, marketing research.
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WUccnepoBanue MapKeTUHroBbIX U (*)apMaKOSKOHOMVI‘-IeCKMX aCMneKkToB O0Te4eCTBEHHOrO pbIiHKa npenapaToB, UCNONIb3yeMbIX
ana 6M0peBVITaJ1VI3aL|,VIVI

H. A. TkaueHko, H. M. YepBoHeHko, B. A. lemyenko, O. B. JIntBuHeHko

Llenb pa6oThbl — UCCrenoBaHWe YKpauHCKOTO pbiHKa CPeACTB Ans GuopeBuTanusaumum ¢ nocneayowmm hopmMmpoBaHueM UHgopma-
LIMOHHOTO MaCCMBa, a Takke CMONb30BaHNE €ro /71 COBEPLLEHCTBOBAHMS CUCTEMbI 00ECEYEHMs LIENEBbIX NOTPeBUTENEN 1 NPUHATUSA
BEPHbIX CTPATErMYECKMX MAPKETUHIOBbIX PELLEHNIA.

Matepuansi u meToabl. B kauecTBe OCHOBHOMO Matepuana UccrenoBaHns Uenonb3oBanu AaHHble [0CyaapCcTBEHHOTO peecTpa U3nenui
MEAMLIMHCKOrO Ha3Ha4eHus 3 knacca (MMMNaHTbl MHbEKLMOHHbIE ANs MArkvx TkaHew) no coctosHuio Ha 2020 ., FocynapcTBeHHOro peecTpa
NEeKapCTBEHHbIX CPEeACTB YkpauHbl, MHPOPMALMOHHO-MONCKOBOW cucTeMbl «KomneHanym oHnaiHy, 6a3bl «HopMaTMBHO-ANPEKTUBHLIE
AoKkymeHTbl M3 YkpauHbi», nybnvkawmm B Hay4HO-NPaKTUYECKUX N3LaHNUSX N0 HanpaBneHuto nccneaosanus. B xone pabots nenons3osanu
TaKve MeToAbl UCCNEeO0BaHUS: KOHTEHT-aHann3, CPaBHUTENbHbIN, aHANUTUYECKUI, rpachHECKIIA, METOLLI MAPKETHIOBOIO MCCIEA0BaHNS.

Pesynkratel. Briopesutanusauyms BnuseT Ha xof 06MeHHbIX MPOLECCOB B rMy6oKMUX CNosX AepMbl, 3@ CHET COBCTBEHHbIX PecypcoB op-
raHu3ma yckopsist BbpaboTKy KonnareHa u anactuHa. Ha ocHoBe aHanuaa MHopMaLmOHHbIX UCTOMHWKOB O CPEACTBaX, MPUMEHSIEMbIX B
npoueaype bropesnTanuaaummn, chopM1POBaHbI BE aCCOPTUMEHTHBIE MPYNMbl: U3AENUS MEAULIMHCKOrO Ha3HaYeHUs N KOCMETUYEeCKue
cpeacTsa. [poBeAeH BHYTPUIPynnoBOW aHanm3 acCoOPTUMEHTHON U (OMPMEHHOW CTPYKTYPbl UCCRedyeMblX CETMEHTOB PbIHKA, a Takke
13yyeHa JOCTYNHOCTb MpoLiefypbl Ha OCHOBE PasnuyHbIX NpenapaTos.

Brisoa. M3yyeHbl hapmakoTepaneBTUYecke OCHOBLI B1OpEBMUTanM3aLmMm no BCEM CMeKTpaM 3CTETUYECKUX Npobrem, KoTopble peLua-
I0TCS1 C MOMOLLbIO JaHHOW NpoLieypbl. YCTaHOBMNEHHbI NepeyeHb pbiHKa NpenapaTtos Ans GropeBuTanusawy no3sonun NpoBeCTU 1x
pasfeneHue Ha ABe acCOpPTUMEHTHbIE rpynnbl. Camon mHoroumncneHHow (101 npenapat — 96,20 %) okasanack rpynna KOCMETUYECKMNX
CPEeACTB, BKMOYAOLLAs OQHOKOMMOHEHTHbIE (35,25 %) u kombuHmpoBaHHble (60,95 %) npenapatbl; BTopas rpynna — u3aenus Meau-
LIMHCKOTO HasHa4eHus, conepxalias 4 (3,8 %) npenapata. AHanma oMpMeHHOI CTPYKTYpbl UCCELYEMOr0 CErMeHTa phiHKa Nokasar, 4To
nuaep cpeau Npou3BoaMTenel — poccuickue Komnauun (umnoptupytoT 21,9 % ot obLuero konvyecTa Npenaparos), 0TEYECTBEHHbIE
NpOU3BOAUTENN NMPEACTaBNEHbI TONbKO 0fHOM hurpmon «KOpis-®apmy», koTopas BbimyckaeT 1 npenapar B TpeX PasinyHbIX KOHLEHTPaLMSX.
IMpwn “3yy4eHnn cpegHel CTOMMOCTM NpoLiedypbl B KOCMETUYECKUX CarnoHax T. 3anopoxbs U K03aduLmeHTa 4OCTYNHOCTU NpoLeaypbl
Ha OCHOBe pPasHOBWAHOCTEN NpenapaTtoB Ans GropeBUTanu3aLmini yCTaHOBNEHO: AN noTpebuTtenei 6onee JOCTynHa npouedypa ¢ uc-
nonb3oeaHuem Juviderm Volift, RRS® HA SKIN RELAX WITH BoNtA 568® n JUVEDERM® VOLIFT RETOUCH, HanmeHee aocTynHa
npoueaypa c ucnons3oaHneM RRS® HYALIFT® 35.

KniouyeBble cnoBa: 6VIOpeBVITaJ']I/I3aLI,I/IFI, PbIHOK, neyebHasi KOCMETMKA, MapKEeTUHroBble NCCrenoBaHUA.
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Biopesitanizamiss — oguH i3 METOMIB MPOQIITAKTHKA Ta KO-
peKiii KOCMEeTHYHHUX HEIOMNIKIB IIKIPH IUIIXOM yBEIEHHS
BHCOKOMOJIEKYJISIpHOT riatyponoBoi kucioTd (I'K) y mmboki
Iapyu AepMH. 32 OCTAHHE NECSTHIITTS el MeTox 3poOuB
CIIPaBXHIO PEBOJIIOIIIO B €CTETHYHINH MeIuIMHI Ta, 0e3
CYMHIBY, € Hale()EKTUBHIIINM 13 HEXipypriYHUX METOIB
OMOJIO/KEHHS Ta IONTISTY 3a IIKiPOFo. 3a I1ei 9ac KOCMETONo-
TH, IEPMAaTOJIOTH iCTOTHO TIOMIOBHILTH CBii apceHal 3aco0iB
JUTs O10peBiTaIi3allil, a[PKe HUHI PO3POOJICHO, BIOCKOHAICHO
Ta MPE/ICTABICHO HA BITYM3HSIHOMY PUHKY BEJIMKY KUIBKICTh
TIpemnapariB, sKi BiIPI3HAIOTHCSA 32 €(PEKTHBHICTIO, BAPTICTIO,
SIKICTIO Ta (ipMOIO-BUPOOHUKOM.

3a KOpPAOHOM BHUKOPHCTOBYIOTh TUIBKH 3apEeeCTpOBaHi
(ceprudikoBani) npenapard, epesipeHi Mmetoauku. Ha xains,
KpaiHH, 1110 PO3BUBAIOTHCSI, HA IIPAKTHII CTAIOTH MOJIITOHOM
JUTS BUTIPOOOBYBAHHS HOBHUX 3ac00iB a0 pHHKOM 30yTY
KoHTpadakTHOI mpoaykii. B ymoBax cy4acHoro (Hemo-
CTaTHBO KOHTPOJILOBAHOTO PHHKY MEIMYHUX IperapariB)
JIKapi-KOCMETOJIOTH 9aCTO BHKOPHUCTOBYIOTH HEJETralbHi
TIpeTaparH, 10 MaloTh CyMHIBHY KOPHCTb, & iIHKOJIM 3aB/IAf0Th
IIKO/H NarieHTaM. TparuisieThest, Mo M| BUIVISIOM BiJJOMOTO
BUpoOHMKa BrucokoeekTnBHOI ['K Ha pHHKY IPOMOHYIOTh
HEeSKiCHUH, MalIOOYHIICHNH TIperapar s 30BHIITHHOTO
BUKOpUCTaHHS, POHO- a00 enekTpodopesy.
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Otxe, akTyaIbHOCTI HaOyBaIOTh MUTAHHS 10/I0 BUBUCHHS
PHHKY KOCMETHYHHIX 3ac00iB 32 PI3HUMH acIEKTaMH: IPaBo-
BUMH, KJIIHIKO-(hapMalleBTUIHUMH, (PapMaKOEKOHOMIYHUMH,
MapKETUHIOBUMU TOILO [2—4].

BUBYECHHIO OKpEMHX aCIEKTIB y HMapHHI MOPYIICHO-
TO NMUTAHHS MPUCBSYEH] Mpali BITYM3HSHUX HAYKOBIIIB
K. B. OnexoBcrkoi [5], P. 1. Baitmapa i FO. M. Kopaisikwu [6],
B. A. Teoprisair i criBagr. [7], A. C. Macnosoi ta H. B. Umu-
xano [8], O. B. Tumuenka ta cmiBaBT. [9]: JOCHTIHKEHO
aKTyaJlbHi MPOOJIEMU KOCMETUYHOI Tary3i Ta ii HopMaTHBHE
3a0e3nedYeHHs sl MiBUIICHHS JOBIPHA Ta MPUXMIEHOCTI
CIIO)KMBAUiB, BU3HAUYCHO 3aBJaHHS IO/I0 BIIOPSIKYBaHHS
HOPMATHBHOI JOKYMEHTAIIi Ha KOCMETHYHI 3aCO0H 3 JIKy-
BaJILHUM C()EKTOM, 3/1IHCHEHO MAPKETHHIOBI JTOCIIIKCHHSI
HOMEHKJIATYPH Ta MOXJIMBOCTEU MiJABHINCHHS peatizarii
KOCMETHYHHX 3aC00iB Ha (hapMalleBTHIHOMY PHHKY YKpaiHH.

HeszBakaroun Ha 4MManuii HAyKOBUH BHECOK Ha3BaHHMX
HAyKOBIIIB, y paMKaX peOpMyBaHHS BITIU3HIHOTO (hapmarie-
BTUYHOTO CeKTOpa Ta riobajtizanii inhpopmariiHo-eKoHOMI 4~
HOTO TIPOCTOPY aKTYaNi3yIOThCS ACTAIBHIIII JOCTiIKCHHS
LUIBOBUX CEIMEHTIB PHHKY JIIKyBaJIbHOT KOCMETHKH, SIK-OT
3aco0iB 1151 OiopeBiTai3artii.

MeTa po6otu

JocmimkeHHs BITYM3HAHOTO PHHKY 3ac00iB 1 OiopeBiTa-
mizauii, popmyBaHHs iHPOPMAIIHHOTO MacCUBY Ta BUKOPH-
CTaHHS HOTO JUISl YIOCKOHAJICHHSI CHCTEMH 3a0e3NedeHHS
LTBOBHUX CIO)KUBAYIB 1 YXBAJICHHS PABIJIBHAX CTpaTeriu-
HHUX MapKETHHIOBUX PilllCHb.

Marepianu i MeToau gocnimKkeHHNA

SIK OCHOBHMIA MaTepial 0CIiKSHHsI BAKOPUCTOBYBAJIH JIaH1
Jlep>kaBHOTO peecTpy BUPOOIB METUYHOTO TPU3HAYCHHS 3
KJacy (IMIUTaHTH 1H’ €KIIHHI JUISt M’ SIKMX TKAHHH) CTAaHOM Ha
2020 p., lepxaBHOTO peecTpy JTiKapChKUX 3ac00iB YKpaiHH,
iHdopMariiHO-TIONTYKOBOT crcTeMy « KoMITeHiyM OHITaiH»,
6a3u «HopmarusHO-mmpexTiBHI fokyMeHTH MO3 Yipainuy,
myOnikalii B HayKOBO-IIPAaKTUYHHUX BHIAHHSX 32 HAIIPSIMOM
JOCTIKEHHS, aHAJITHYHI OTISAN, JIJIOBY JOKYMEHTAIIIIO
KOCMETHYHUX CaJIOHIB, IOKa3HUKH MOUIMPEHOCTI YCKIIa/I-
HEHb TICIISI IPOLICTYPH.

[Tin gac poOOTH BUKOPHUCTAIH TaKi METOIH J0CIIIKSHHSI:
KOHTCHT-aHaJIi3, TOPiBHSUTbHUN, aHATITUYHUH, rpadidaHii,
METOH MapKETHHIOBOTO JIOCIIIDKEHHSI.

Pesynkratu

Biopesitanizamis BIMBae Ha mepedir OOMIHHUX TPOIIECiB
y IMOOKUX Iapax JIepMH, 3aBISIKH BIACHUM pecypcam op-
TaHI3MY TPUCKOPIOIOYH BUPOOIICHHS KOJIAaTeHy H eTacTHHY.
TonoBHA MeTa METOIMKHM — MOMOBHEHHS TiJparaiiiHoro
Ppe3epBy TKaHUH Ta aKTHBAIlLs MEXaHI3MY aBTOPETyIISALii CHH-
Te3y enporenHoi 'K Ta iHIIMX KOMITOHEHTIB MO3aKJII THHHOTO
MaTpHUKCy IepPMH.

OCHOBHOIO IPUYHHOIO CTPIMKOTO BIIPOB/KEHHS 0io-
peBitaiizanii B cydacHy KOCMETOJIOTIIO € TepeayciM IH-

POKMI CHEKTp €CTETMYHHMX HpoOiieM, sIKi BUPILIYIOTHCS
3aBISIKH MK MIPOTIEAYpi (3MEHIIIEHHS BUPA3HOCTI 3MOPIIIOK,
MOJIMIIEHHS KOJIbOPY OOJINYYsl, PO3IVIa/PKCHHS BIKOBHX 1
MIMIYHUX 3MOPIIOK, 3BOJIOXKEHHS IKIPH, 3BY>KCHHS 110D,
YCYHEHHSI CHMITTOMIB TIOCTaKHE, BUPIBHIOBAHHS pelbedy
1 TOHY LIKipH, MiJABUILEHHS ii eIaCTUYHOCTI Ta MPY>KHOCTI,
IIBHAKE BIJHOBJICHHS I1iJepMICy IiCIIsl HeTATUBHOTO BIUIUBY
ybTpadioneToBuX mpoMeHiB Toro). KpiM Toro, 6iopeBiTarti-
3allist Ma€ HU3KY TIepeBar: HerIMOOKe BBE/ICHHsI ITPeNaparis,
BiJICYTHICTh BIKOBUX OOMEXEHBb, MOXKJIMBICTH MO€IHAHHS
3 OararbMa HIIMMH Tporeypamu, dizionoriunicTs (Tpe-
napaT, 10 BBOISTHCS, HETOKCHYHI, I00pe MEePEeHOCIThCS
nariearamu) [1,10].

JlocsrHeHHsT 6a)XaHUX pe3yNIbTaTiB MpoLeaypH Binly-
BAEThCS BHACIIIOK €K30I'€HHOTO 3allOBHEHHS Je(iluTy
BrcokoMonekysipHoi 'K Ta cTBopeHHs rinpopesepsis, 110
YTBOPIOIOTBCS ITPH MTOCTYNOBOMY ii Karabosizmi. besymoBHoO,
OCHOBHOIO JJAHKOIO B MEXaHi3Mi OiopeBiTaizariii € B3aeMOIist
3 CD44 penenrropamu ¢iOpo0O1acTiB, 0 aKTUBI3YIOTh IXHIO
CHHTETHYHY aKTHUBHICTb, & OT)KE MIJIBUIIYIOTh €H/IOTCHHUH
CHHTE3 MOJICKYJIH, 3aIlyCKalOYH MPOLECH aBTOPEryIsmii
3a MPHUHIUIIOM 3BOPOTHOTO 3B’s3Ky. Ha ricronoriynomy
PiBHI BiJOYBa€THCSI BIATBOPEHHSI SIKICHOTO MO3aKIITHHHOTO
MAaTpPHUKCY, MiABUIICHHS TPOMiepaTHBHOI aKTHBHOCTI (ib-
pobnactiB, cTUMyIIsLis AU(EpeHIifoBaH S GUOPOLUTIB Y
(hibpobacTu, omocepeaKOBaHa CTUMYIIALISA KOJIareHo- i
€JIACTHHOICHE3Y, CTUMYJISLIS aHTiOTeHe3y, a TaKoX Ipo-
JIOHTOBaHE NOTEHLitOBaHHs BHpoOieHHs eHnoreHHoi 'K i
T IBUIIIEHHS OIPHOCTI IIKipH BUTBHOPAIUKAILHAM BIUTHBAM
[11,12].

[MpoananizyBaBiun psija iHGoOpMalItHUX JPKEpeN Mpo
3aco0u, SKi 3aCTOCOBYIOTH y TIpOIeqypi OiopeBitaizarii,
copMyBaJIi aCOPTUMEHTHI IPYIIH, 1110 HasIBHI HA PUHKY Kpa-
{HU. PUHOK yTBOpEHUi ABOMa aCOPTUMEHTHUMMU IpyIIaMU:
BUpOOaMK MeIMYHOTO nipu3HadeHHs (BMII) i kocMeTnaHIMEI
3acobamu (K3).

Bceranosunm, mo cermentr BMII cranosuts 3,8 % Bifg
ACOPTUMEHTY PHHKY, 11O JIOCHIKYBAIH, a 96,2 % pUHKY —
onHokoMIoHeHTHi (35,25 %) Ta komGiHoBaHi (60,95 %)
K3 (puc. I).

3,8%

BMN
m K3 MOHOKOMMNOHEHTHI
m K3 kombiHoBaHi

Puc. 1. [liarpama posnoginy npenapatis Ans 6iopesiTanisauii 3a
ACOPTUMEHTHUMM rpynamiu.

122 AKTyarnbHi MMTaHHA (hapMaLeBTUHHOT | MEINYHOT Hayku Ta npakTiki, — 2021. — T. 14, Ne1(35)

ISSN 2306-8094



Research of marketing and pharmacoeconomic aspects of the domestic market of preparations used for biorevitalization

OO6roBopeHHs

[lig wac gerampHimoro po3misay komOiHoBaHmX K3 mms
6iopesitamizamii BcranoBwin: y ckiani K3 (kpim I'K) mo-
KyTh OyTH HasBHI Bix 1 10 50 mOZaTKOBHX KOMIIOHEHTIB.
Tak, y cermenTi komOinoBani K3 myst Giopeitamizarii me-
peBaxaroTh K3 3 1-2 kommoneHTamMu — ctaHoBisATh 50 %
BiJl ycbOTO TIepemiky. Sk monatkosi fitodi pedoBuHN y K3
BHKOPHUCTOBYIOTh IEKCTPAHOMEPH, JiOKAiH, TIIlepHH,

LIMHK, ssHTapHy kucioty. K3 i3 3—4 1o1aTkoBUMHU pedoBUHA-
MH cTaHoOBIATh 11,3 %;35-6—-12,3 %;37-10 —4,8 %;
noHay 10 (KoMIuleKCcHi KoKreitni) peyoBunamu — 21,6 %
ACOPTHMEHTY.

OcCHOBHI BUPOOHMKHN TpenapariB aisi OiopesiTarizarii
Ha BITYM3HSIHOMY (hapMalleBTHYHOMY PUHKY — IPOBIJIHI
kommaii [tanii, Icnanii, ®PH, Kopei, PO, CILIA, Ykpainnu,
Opanii, [seiinapii, Hsenii (ma6ba. 1). Birunzusui BupoO-

Tabnuus 1. dipmoBa CTPyKTypa pyHKy npenapartis Ans biopesitanisavii

KpaiHa-Bupo6Huk | Hassa chipmu-BupobHuka HasBa npenapary

ABCTpis PRINCESS Croma Princess Rich
2 Benuka Bputanis | YUMA Medical TwAc 2.0; TwAc3.0
RRS® HYALIFT® 75 PROACTIVE Ta MNOPOBANAHC; RRS® HYALIFT® 35; RRS® HA
3 cnaniis Aesthetic Dermal INJECTABLE; RRS® HA SKIN RELAX WITH BoNtA 568®; RRS® HA TENSOR LIFT;
RRS® HA WHITENING; RRS® HA EYES; RRS® HA STRIMATRIX; RRS® HA CELLU-
TRIX; RRS® SILISORG; RRS® SILISORG HA; RRS® SILISORG TENSOR
Fidia Farmaceutical SpA IAL-System; IAL-System ACP; IAL- system DUO
Ital Farmacia SKIN-B; SKIN-R; SKIN-OX; SKIN-C (SKIN-Colin)
Bioformula Amino-Jal; Amino-Jal Strong
4 ITanis
Seventy BG Rugantil
APHARM Hyamira 2 %
IBSA Farmaceutici Viscoderm 0,8 %; Viscoderm 1,6 %; Viscoderm 2,0 %
ITanis, . . . .
5 W ) Hikma Pharmaceuticals AMIHOKMCNOTHWIA KnacTep Jalupro
opaaHis
Caregen Co., LTD Revofil Aquashine; Revofil Aquashine BR
6 Kopes
LG Life Sciences YVOIRE HYDRO
7 Hinepnangu Philoderm — NETHERLAND Zetavisc
BioPolymer CRM- SOFT; CRM-DUR; CRM-DX; CRM-DEX; CRM-GEL
8 ®PH Biofaktor GmbH BIOFACTOR
Leistern Pharmaceuticals Dermaxx Soft; Dermaxx Forte; Dermaxx Ultimate
La beaute medicale Outline mesolift Zn +
MapruHexc [wanpunaviep 6ropenapanT 02; Mmanpunanep 6uopenapaHt 04; Mmanpunaiiep
6ropenapaHT 08
Hyaluform 1,8 %; Hyaluform 1 %; lanpunaiiep GiopenapaHt®-10; MNanpunaiiep
NaGopatopua Tockanu 6iopenapaHT®-7; lNanpunaiiep GiopenapaHt®-6; Manpunaiiep biopenapaHT®-8 y chnakoHax
NMTC Revi
9 Po International Revi Brilliants
NovoNexus BIO-R20; REPLERI
Mesodbapm NucleoSpire DNA-RNA 2 %; NucleoSpire Revitalizing Complex A; NucleoSpire Revital-
P izing Complex B formula (Hydro Line Extra)
Medical Case Native Complex Bioneedle; Native Complex Bioneedle Active
Outline Gel Mesolift; Mesolift Zn; Skinoprotector; Lifter
JUVEDERM® VOLIFT® RETOUCH; Juvederm Ultra 3; Juvederm Ultra 4; Juvederm
Allergan HYDRATE; Juviderm Volift(Voluma i Volbella);_Juvederm Ultra Smile; Juvederm Voluma
XC; Juvederm Ultra Plus; Juvederm Volbella; Juvederm Ultra 2; Juvederm Voluma
10 CLIA MESOESTETIC MESOHYAL+ NCTC 109
ABG LAB MESO-XANTHIN F199; Meso-Wharton P199
Caregen Prostrolane Natural B
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MpopoBxeHHs Tabnuui 1.

KpaiHa-Bupo6Huk | Ha3Ba chipmu-BupoGHUKa Ha3zga npenapary

Amino-Jal
Hyalual 2,2 %

Prollenium Medical Technol- Revanesse Pure; Revanesse Ultra; Revanesse Contour; Revanesse; Revanesse Kiss;
CLLUA, KaHapa
ogies ReDexis; ReDexis Ultra
12 YkpaiHa tOpis-chapm, M. Yepkacu Hyalual 1,1 %; Hyalual 2,2 %; Hyalual 1,8 %
BeautyPharmaCo JliHinka Beautelle
Corneal Group SURGILIFT
Filorga TNiHinka NCTF 135
13 ®paHuis
Vivacy Laboratorie Stylage Hydro
Laboratoires Filorga FILORGA M-HA10; FILORGA M-HA18
Laboratoires Genevrier IDUNE 0,8 %; IDUNE 1,6 %; IDUNE 2 %
14 Lsenuapis TEOXANE Teosyal-Meso; Teosyal Meso-Expert; Teosyal Pure Sense Redensity
15 Lisewis Q-Med Restylan Vital; Restylan Vital ligh SB Lidocaine
3aranom 39 105
12000 ——  JUVEDERM® VOLIFT RETOUCH
e Hyaluform 1 %
Juvederm Ultra 3
Juvederm Ultra 4
— Hyamira 2 %
\ e |AL-System DUO
10000 e Juvederm Ultra 2
— lanpunaiiep GiopenapaHT®-08
o Juvederm Ultra Smile
Hyalual 1,1 %
RRS ® HYALIFT® 75 PROACTIVE
Ta lNOPOBANAHC
8000 e~ RRS ® HA INJECTABLE
RRS® HA SKIN RELAX WITH BoNtA 568®
- RRS® HAEYES
\ Hyaluform 1,8 %
RRS® SILISORG HA
Juvederm Volbella 3 nigokaiHom
6000 IAL System
q IAL-system ACP
—~——_ \ Teosyal-Meso
S _ — Viscoderm 0,8 %
—_— // Juvederm Voluma XC
~ Tianpunaiiep GiopenapaHt®-02
4000 7 ) -
lanpunaitep 6iopenapaHtT®-04
M = Juvederm Voluma
\/ — Juvederm Ultra Plus
= Revofil Aquashine
\ = Revofil Aquashine BR
=== AMiHOKMCNOTHWI kNacTep Jalupro
2000 —

oBTeHb 2019 TpaBeHb 2020

Hyalual 1,8 %

TwAc 2.0

TwAc 3.0

Prostrolane Natural-B

nucronag 2020 Teosyal Meso-Expert

Puc. 2. [liarpama BapTocTi npoLeaypy Ha Kypc nikyBaHHs B Aiana3oHi 13509880 rpH.

124

AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeAVNYHOI Haykm Ta npakTvku. — 2021. — T. 14, Ne1(35) ISSN 2306-8094



Research of marketing and pharmacoeconomic aspects of the domestic market of preparations used for biorevitalization

30000
= Viscoderm 1,6 %
= Viscoderm 2,0 %
25000 RRS ® HYALIFT® 35
Meso-Wharton P199
o= Juviderm Volift (Voluma i Volbella)
20000 = MESOHYAL+ NCTC 109
== MESO-XANTHIN F199
- ——— Teosyal Pure Sense
15000 Redensity 1 1a 2
10000 =
5000
0
xoBTeHb 2019 TpaBeHb 2020 nucronag 2020

Pue. 3. liarpama BapToCTi npoLeaypu Ha Kypc nikyBaHHs B gianasoHi 10200-26445 rpH.

HUKH MPOAYKIIT Juisi OGlopeBitanizanii craHoBisATh 3,8 %
YKpaiHCBKOTI'O PUHKY.

bisplia yacTHHAa HOMCHKJIATYPHU TPEICTaBICHA (ipMaMu
Allergan (CIIA), Prollenium Medical Technologies (CILIA,
Kanana), Aesthetic Dermal (Icnanis), YUMA Medical
(Bemmka Bpuranis), Laboratoires Genevrier (@pamnmis), Ital
Farmacia (Itanist), BioPolimer (OPH), Q-Med (I1IBewis), a
TaKOXX TperapaTaMy, 110 IMITOPTOBaHI 3 KpaiH OIIKHBOTO
3apyoiiokst — Outline Gel 1 «Mapruneke (P®D). Ykpainy Ha
PHUHKY TIperapartiB Iyis OiopeBiTamizaliii mpeacTaBIsie OIimH
BUpoOHUK — «lOpis-Dapmy».

IIpotsirom gocimKeHHS MpoaHai3yBali THHAMIKY BapTO-
cTi porieypy OlopesiTanizanii Ha Bu3HadeHuit nepeik K3 i
BMI, sixi BUKOPHCTOBYIOTB JIIKAPi-KOCMETOIIOTH M. 3arlopik-
xs1. J{nst ciocreperxennst oOpasu xoBTeHb 2019 p., TpaBeHs i
mmcromna 2020 p. Po3paxyHoK BapTOCTI IpoIeaypH 3po0TIeHO
Ha TOBHMH Kypc JIIKyBaHHs TUM 4M iHIIMM K3, BpaxoByroun
Kypc BaJIFOTH HA BiIITOBITHUIA Tiepiof. [ Ha09HOCTI pocTy
IiH B3sUTH 3ac00w B miana3oHi 1350-9880 rpH Ha moBHHMIA Kypc
nikyBaHHSA (puc. 2) 1 mianaszoni 1020026445 rpH (puc. 3).

Taka 11iHOBa pPO30DXKHICTh 3yMOBJIEHa HU3KOIO (PaKTOpIB:
MIPECTIDKHICTIO KOCMETUYHOTO 3aKIIaxy, podeciitHuM piB-
HEM JIKapsi-KOCMETOJIOra, OPUTIHAIBHICTIO Ta OPEHI0BUMHU
Ha3Bamu K3, a Tako CIIOKMBYOIO JIOSUIBHICTIO 10 HUX.

[TpoananizyBaBIIM JaHi CEPEAHBOI BAPTOCTI MPOLEAYPH
B KOCMETHYHHUX CAJIOHAX M. 3aropixoks Ta KoeilieHT J1o-
crymHocTi (K1), BCTaHOBUITH: /1711 CIIOYKHMBAUIB MPOLICTYPH
JOCTYIHIIIOIO € TIPOIeypa 3 BUKOpPHCTaHHAM Juviderm
Volift (Ko = 0,88), RRS® HA SKIN RELAX WITH BoNtA
568® (Ko = 0,87) taJUVEDERM® VOLIFT RETOUCH
(Km = 0,78), HalimeHII JOCTyITHA MPOIIEeAypa 3 BAKOPUCTAH-
M RRS® HYALIFT® 35 (Kn = 0,0002).

BucHoBKuM

1. BuBuniu papmakoTepaneBTHYHI 3acaay OlopesiTaiza-
1ii 32 BCIMa CHEeKTpaMy eCTETHYHUX MTPOOJIeM, 1110 BUPILILy-
I0TBCSI 32 JIOTIOMOTOIO T1i€T POLEYPH.

2. BcTaHOBNeHUI Mepestik Cy4acHOTO PUHKY TIperiapariB
JuIst GiopeBiTali3alii 1aB MOMKIIUBICTD KJIacU(IKyBaTH iX y
JBl acoptuMenTHI Tpynu. Haituncnennimoro (101 mpena-
par — 96,2 %) BusiBHIacs rpyna KOCMETHYHHX 3aco0iB,
110 BKJTFOYaJIa OJJHOKOMITIOHEeHTHi (35,25 %) Ta koMOiHOBaHi
(60,95 %) mpenaparu; apyra rpymna — BUPOOU MEIWIHOTO
npusHadeHua —4 (3,8 %) npemaparu.

3. AHari3 GpipMOBOI CTPYKTYPH TOCHIKYBAHOTO CETMEHTa
PHUHKY TI0Ka3aB, 110 JIijiep cepell BUPOOHUKIB — POCIHCHKI
komraHii (3 PO immoprytors 21,90 % Bij 3araiibHOT KilbKO-
CTi BCIX IIpenapariB), BITYN3HIHI BUPOOHUKH TIPEACTABICHI
onHieto dipmoro «tOpisi-dapmy, 110 Bumyckae 1 npenapar
Y TPhOX KOHIIEHTPALIsIX.

4. BuB4eHHS cepetHbOT BapTOCTI MPOLIELypr B KOCMETHY-
HHUX CaJIOHaX M. 3armopixoks Ta KoedilieHTa JIOCTYIHOCTI
MpOLEypH HA TiJICTaBi Pi3HOBUIIB Ipenaparis s Giope-
BiTaTi3alii mokasaio, mo I CIIOKUBAUIB i€l POy pH
JOCTYIHIMIO € Tpoleaypa 3 BUKOpUCTaHHAM Juviderm
Volift, RRS® HA SKIN RELAX WITH BoNtA 568® i
JUVEDERM® VOLIFT RETOUCH, HaiiMeHII qOCTyIIHA
nporenypa 3 BukopuctanasM RRS® HYALIFT® 35.
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OpwriHanbHi gocnimxeHHs = Original research

[eHe3a HaLioHanbLHOro hapMaLeBTUYHOro 3aKOHOAABCTBA Ha TepeHax
Ykpainu B IX — Ha no4yaTky XX CTORITTA: iCTOPUKO-NPaBOBi acneKTu

O.T. AnekceeB"=*

3anopisbkuil AepxaBHUI MeauyHWiA yHiBepcuTeT, YkpaiHa

Meta pobGoTtu — npoaHanisyBaTtu reHesy HauioHanbHOroO hapMaLEeBTUYHOTO 3aKOHOAABCTBA Ha TepeHax YkpaiHu B IX — Ha novatky
XX CTORITTS 3riAHO 3 iICTOPUKO-NPaBOBUMM acrekTaMu.

Matepianu Ta metoan. JocnimkeHHs 30iNCHANM 32 JOMOMOTOK NMOPIBHANBHO-NPABOBOrO, iICTOPUYHOMO METOAIB, METOAIB aHanidy Ta
CUHTE3Y.

Pesyniratu. PeryntoBaHHs BiZHOCWH, LLO BUHMKANM Nig Yac CTBOPeHHs1 abo peanisauii nikapcbkux 3acobis, 3aBxayv 6ynu nig nunbHo0
yBarow AepkaBu, HaBiTb LLe A0 BUOKPEMNEHHS hapmaLlii Bif MeauUMHW. Take CTaBNeHHs NOSCHIOETLCSA NepeayciM CyCniflbHUM Crpuii-
HATTAM MiKiB sk 3aC00y MOXIIMBOTO 3arnofisiHHS LLIKOAM 300POB'I0 Ta 3arpoau Ans XUTTs 0cobm.

Mpobnematnky nNpaBoBOro perynoBaHHa apMaLeBTUYHOI isNbHOCTI HEOOXIAHO BMBYATM i 3 MO3WLIN NIHMBICTUYHOMO aHanisy Lboro
TepMiHy, afxe B nepeknagi 3 rpelbkoi MoBU pharmacon o3Havae niku, otpyTta. TobTo cknaganacs cutyauis, ko Ha byab-AKomy icTo-
pUYHOMY eTani navieHTy, Nikapi 1 anTekapi BUKOPUCTOBYBaNU Takuii JiEeBWIA | NOTYHWIA 3acib BNNMBY Ha OpraHiam MioguHu, sk 1iku, Lo,
CBOEI0 Yeprot, Masno i NO3NTUBHUIA, | HeraTUBHUIN eheKTU, afke B NEBHUX BUNAAKax HEAOCBIOYEHICTb, HEOBEPEXHICTb, XanaTHICTb Mig
Yyac BUroTOBNEHHS abo NpM3HaYeHHs Nikapcbkyx 3acobiB NpU3BOAMIM A0 3aNOA4ISHHS LUKOAM 300POB’H0 Ta XUTTIO NauieHTa. Podymitoum
Lie, AepxKaBu CBITY Ta IXHi iHCTUTYLIT Ha Pi3HMX ICTOPUYHUX eTanax CBOro iCHYBAHHS HamMaranucs BU3Ha4YMTV NPaBoBi pamKu AisnbHOCTI
NPeLCTaBHUKIB anTEKAPChKOI CNpaBy — 3aKOHOAABYO OKPECTIUTU iXHI MOBHOBAXKEHHS!, KOMMETEHLIiI0 Ta BiAMNoOBiAanbHiCTb.

BuricHoBkK. IcTOpUKO-NpaBOBUIA aHani3 CBigYWTh: MUTaHHS HAaNEXHOro 3abe3neveHHst HaceneHHs (abo OKPEMMX 10ro BEPCTB, 3Baxatoyn Ha
YMOBMU Ha Pi3HUX iCTOPUYHUX eTanax) 3aexav nepebysano nig nunbHo ysaroto aepxasun. Ocobnusy yeary fepaBHi OpraHu Npuainanv
AKOCTI NikapCbkux 3acobiB i NpogeciiHii niaroToBLi hapMaLeBTUYHUX NpaLiBHUKIB.

Knioyogi crioBa: hapMmaLeBTUYHUI CEKTOP, topUaNYHa BignoBiganbHicTb, niactasu, LiepkoBHuii ctatyT, Pyceka lNpaeaa.
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Genesis of the national pharmaceutical legislation on the territory of modern Ukraine between IX and early XX centuries:
historical and legal aspects

0. H. Aleksieiev

The aim of the paper is to elucidate the genesis and early development of the national pharmaceutical legislation on the territory of
modern Ukraine between IX and early XX centuries taking into account historical and legal aspects.

Materials and methods. The research was carried out with the use of methods of analysis and synthesis, as well as historical, and
comparative and legal methods.

Results. The regulation of relations that arose during the production or sale of medical drugs has always been subject to the close
attention of the state, even before pharmacy became separated frommedicine. This attitude is explained primarily by the public perception
of drugs as a means of possible harm to health and life-threatening. The issue of legal regulation of pharmaceutical activities should be
studied from the standpoint of linguistic analysis of this term, since the Greek word pharmacon means medicine or poison. Realizing this,
different countries and their institutions at different historical stages of their existence have always tried to define the legal framework of
the pharmaceutical business — to outline its powers, competence and responsibility.

Conclusions. The results of the historical and legal analysis show that the issue of proper suply of the population (or, at different historical
stages, its separate strata) has always been under the close attention of the state. State bodies have always been paid special attention
to the quality of medicines and professional training of pharmaceutical workers.

Key words: pharmaceutical sector, legal responsibility, grounds, Church Statute, Ruska Pravda.
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l'eHe3unc HauMoHanbHOro hapmMaLeBTUYECKOro 3akoHoAaTeNbCTBA Ha TeppuTopun YkpauHbl B IX - B Havane XX Beka:
UCTOPUKO-NPaBOBbIE aCNEKTbI

A.T. AnekceeB

Llenb paboTbl — npoaHanna3npoBaTh reHe3NC HaLMOHabHOMO hapMaLEeBTUYECKOro 3aKOHOAATENbCTBA Ha TeppuTopun YkpanHsl B IX
— Hayane XX Beka CornacHo NCTOPKKO-NPaBOBbLIM acnekTam.

Martepuansi n metoab!. iccnegosaHve NPOBEAEHO C MOMOLLbIO CPaBHUTENBHO-MPaABOBOr0, UCTOPUYECKOTO METOL0B, METOAOB aHanmsa
M CUHTE3a.

Pesynkrathl. PerynmpoBaHie OTHOLWEHUI, KOTOPbIE BO3HWKANM NPY CO34aHMM U1 peannsauym nekapCTBEHHbIX CPEACTB, Bceraa Obinm
nog npucTasibHbIM BHUMaHUEM rOCYAapCTBa, AaXe eLle [0 0TAeNneHus dhapMaLmm oT MeauumHbl. Takoe OTHOLWEHME 06bsICHAeTCs npe-
XOe BCero obLUeCTBEHHbIM BOCMPUSITUEM NIEKAPCTB Kak CPEACTBa BO3MOXHOMO HAHECEHUS Bpea 300POBbIO M YIpo3bl XM3HW YenoBeka.

MpobnemaTuky NpaBoBOro perynnpoBaHns hapmaLeBTUYECKON AeATENbHOCTI CNEAYET U3yyaTb 1 C NO3ULUIA NMHIBUCTAYECKOTO aHanm3a
3TOro MOHSATMSA, BeAb B NEPEBOAE C rpeveckoro pharmacon o3HavaeT nekapctea, f4. To eCTb UMEET MECTO CUTyaLus, Koraa Ha Nobom
MCTOPUYECKOM STane nalmeHTbl, Bpayuu 1 antekapy NCNonb30Banu Takoe AeCTBEHHbIE 1 MOLLHOE CPEeACTBO BO3AENCTBIS HA OPraHn3m
Yenoseka, kak NIekapCTBO, 4TO, B CBOK o4Yepeab, MMENo U NONOXUTENbHbIN, U OTpULATENbHbIN 3P(EKTbI, BEAb B ONPEAENEHHbIX Cy4vasx
HEOMbITHOCTb, HEOCTOPOXHOCTb, XanaTHOCTb MPU U3rOTOBMEHUN UMW HAa3HAYEeHWs NIEKAPCTBEHHbIX CPEACTB NPUBOAMIIM K MPUHMUHEHNIO
Bpefa 300POBbIO U XKU3HW NaLMeHTa.

MoHnmas aTo, rocygapcrtsa Mupa U UX MHCTUTYTbl Ha pa3HbIX NCTOPUYECKUX 3Tanax CyLeCTBOBaHNA NblTaliMCb onpeaennTb NpaBoBbIe
pamMKn aeAaTenbHOCTU I'Ipe,ElCTaBI/ITeJ'IeVI anTekapcKkoro gena — 3akoHodaTesllbHO YCTaHOBUTb WX MOMHOMOYNA, KOMNETEHUNIO U OTBET-
CTBEHHOCTb.

BriBogkl. McTopuko-npaBoBoi aHanua nokasarn, YTo BOMPOC Haanexallero obecneveHns HaceneHnst (U OTAESNbHbIX ero Croes,
COrMacHo pasHbiM MCTOPUYECKUM 3Tanam) BCeraa Haxoamncs nog npucTanbHbIM BHUMaHueM rocyaapctea. Ocoboe BHUMaHWe rocyaap-
CTBEHHbBIX OPraHoB YAENsAnoch Ka4eCTBy NIEKAPCTBEHHbIX CPEACTB M NPOdheCCMOHabHON NOATOTOBKE (hapMaLeBTUHECKUX pabOTHUKOB.

KnioueBkle crioBa: hapMmaLeBTUHECKUI CEKTOP, lopuanYeckas OTBETCTBEHHOCTb, OCHOBaHWS, LiepkoBHbIN ycTaB, Pycckas MNpasaa.
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JocmimKkeHHs, o0 Mae Ha MeTi BUSICHUTH CYyYacHHH CTaH
MPaBOBOTO PETYIIOBAHHS HAL[IOHATBFHOTO (papMalieBTHIHOTO
CEeKTOpa, He Oy/ne BHUYCPITHUM 0e3 3’SCYBaHHS iCTOPUYHHX
TIPOLIECIB CTAHOBJICHHSI Ta PO3BUTKY 3aKOHOIABCTBA Y cepi
00iry Jikapchkux 3aco0iB. [TOpiBHSIBHIN aHAJI3 TOJIOBHUX
acTieKTiB po30y/I0BY rally3eBOi HOPMATHBHO-TIPABOBOI 0a3H,
BUSIBJICHHS 3aKOHOMIPHOCTEH Ta 00’ €KTHBHUX MiJICTaB CBOE-
4aCHOTO pearyBaHHs JIep)KaBU Ha HEOOX1THICTh KOPETyBaHHS
3aKOHOJ/IABYMX BHUMOT JI0 YYaCHHKIB (papManeBTHYHHX Ipa-
BOBIIHOCHH JIa€ MOKJIMBICTb BU3HAYUTH OCHOBHI IPOOIEeMHI
B Tajly3l 3aKOHO/IABYOTO PEryJIOBaHHS (papMareBTUYHOIO
cextopa. OTXKe, akTyaJbHUM € 3’SICyBaHHS OCHOBHHX iCTO-
PUYHHX €TaIliB CTAHOBJICHHS Ta IO THKO-TIPABOBHUX BEKTOPIB
PO3BUTKY 3aKOHOIABCTBA PO OOIT JIIKAPCHKHUX 3ac00iB Ha
TepeHax YkpaiHu. Take JOCTIPKEHHS € TaKOX JOPEUYHHM,
3BaKAIOYM HA 3arajbHy iCTOpit0 YKpaiHW Ta Ti JpaMaTHyHi
COIlia/IbHI, MOMITHYHI Ta €KOHOMIYHI MPOIECH, 110 Big0y-
BAJIACS JI0 OCTaTOYHOTO HAOYTTS KpaiHOIO HE3aIEKHOCTI.
ToMy icTOpHKO-TIOPIBHSIBHUNA METOJ Ti3HAHHS PO3BUTKY
(hapMaIeBTHYHOTO TIpaBa BUTIISAE HAHOUTBII eheKTHBHUM
JUISL JIOCSITHEHHST TIOCTABJICHOT METH.

MeTa po6otu

[Ipoanamni3yBatu reHe3y HaI[IOHAIBHOTO (DApMAaICBTHYHOTO
3aKOHOZABCTBA Ha TepeHax Ykpainu B IX — Ha nouarky XX
CTOJITTS 3T1/THO 3 iICTOPUKO-TIPABOBAMH ACTICKTAMH.

Martepianu i MeTogu pocnimkeHHs

3a JI0MOMOTOI0 JIaHHX, 110 3a(iKCOoBaHI B TOKYMEHTAX, BH-
KOHAJIM aHaJli3 aKTiB i1 3aKOHONPOEKTIB. BukopucToByBann

METONIN aHaJi3y, CHHTE3Y, JIIHTBICTHYHIH aHAI3 TEPMiHIB Ta
ICTOPHUKO-TIPABOBHI METON. SIK MaTepiar OCIiKEHHS BIUKO-
PHCTOBYBaJIM iCTOPHYHI HOPMAaTHBHI JOKyMeHTH: LlepkoBHMIt
craryT, 30ipHUK nucaHoro npasa «Pycbka [Ipasna» (1aBH.-pyc.
[IpaBaa poycecka), AnTekapchbkuii nprkas Bin 1620 poky,
Crarytn Benmkoro kusi3iBctBa JIntoBebkoro, CraryT Komiciit
Boni Ordinis, Jlikapcbkuit Craryt, Jlekper npo HaiioHai3a-
1iro antek Bix 28 rpymaus 1918 poky.

Pesynbratu

PerHIOBaHHH BiI[HOCI/IH, 1110 BMHUKAaJIN Hi[[ Yac CTBOPCHHA
a0o peaizanii JikapchKUX 3ac00iB, 3aBX/IM TepeOyBaIH i
HIIBHOIO YBarolo Jep)kaBH, HABiTh IIe J0 BHOKPEMIICHHS
(hapmartii Big MeaummHA. e MOSICHIOETHCS TIEpe Ty ciM CyCITiTb-
HUM CIOPUHHATTAM JIKiB 5K 3aC00y MOXIIHBOTO 3aBIaHHS
3JI0pPOB’IO IIKOJM Ta 3arpo3d Ui KUTTSA ocodm. [Taparensc
nmcaB: «Bce —otpyra, Bce —JIiKH, T€ i iHIIIe BU3HAYAE J103a).

[MpoGieMaTrKy MPaBOBOro Pery;IIOBaHHs (hapMaleBTHIHOT
JISTIBHOCTI HEOOXIIHO BUBYATH 1 3 MO3MIIIH JIHIBICTUYHOIO
aHaJI3y 1IbOTO TEPMIiHY, a/pKe B MEPEKIIa/ll 3 TPElbKoi MOBH
pharmacon o3Havae niku, otpyTta. ToOTO CKIIamanacs cutya-
11is1, KOJIK Ha Oy/1b-SIKOMY 1CTOPUYHOMY €Talli NallieHTH, JiKapi
¥ anTekapi BAKOPHCTOBYBAJIU TaKUii Ai€BHUI 1 TOTYKHHH 3aci0
BIUIUBY Ha OpTaHi3M JIIOAMHY, SIK JIKH, 110, CBOEIO YeProlo,
MaJio i TIO3UTHBHHH, 1 HETaTUBHUN €(DeKTH, apKe B MIEBHIX
BUITA/IKaX HEIOCBIAYEHICTh, HEOOCPEKHICTh, XaMaTHICTD i
Yac BUTOTOBJICHH 200 IPH3HAYCHHSI TIKaPCHKIX 3aC001B MpH-
3BOMIIN JI0 3AMOAISTHHS [IKOJIH 30POB 10 Ta )KHTTIO TALlIEHTA.
Pozymitoun 1ie, epkaBu CBITY Ta iXHI IHCTHTYILIT HA PI3HUX
ICTOPUYHHUX eTarax CBOTO iCHYBaHHS HAMArajiucs BH3HAUYH-
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TH TIPABOBI PaMKH AiSUIBHOCTI MPEJCTABHUKIB alTeKapChKOT
CIIPaBU — 3aKOHOJABYO OKPECIHMTH iXHI MOBHOBa)KCHHS,
KOMIIETEHIIIFO, BiAMOBIJAIbHICTS.

Pesynbratom JOCTIHKEHHS CTAI0 BUBYCHHS 3MICTY 1CTOpH-
KO-TIPABOBUX JIOKYMEHTIB 13 TEMaTHKH, SIKy aHaJi3yBajH, Ta
PI3HUX ICTOPMYHMX ETalliB PO3BUTKY YKPaiHCHKHX 3€MEJb,
30kpeMa nokymenTn Kuicekoi Pyci (IX cT. — mo mouarky
TaTapo-MOHTOJILCHKOT HaBaJM); JTOKYMEHTH Benmukoro kHs-
3iBcTBa JInToBChKOrO, Peui ITocmonmToi Ta MOCKOBCBEKOL
JIepyKaBH, JI0 CKJIaJTy SIKMX BXOJIMJIM OKPEMI YKpaiHChKI 3eMili
(XIV-XVII ct1.); moxymenTu Pociiichkoi Ta ABCTPO- YTOPCHKOT
immniepiit (XVIII — nouarok XX ct.).

O6roBopeHHs

Jo piBHst iepenoBux kpain €sporu KuiBcbka Pych minusnach
y X cropiudi 3a YaciB mpaBiiHHsA Bomogumupa Bemmkoro.
Cawme Tonii 6yB Bumanuii LlepkoBHHI CTaTyT — HOPMATUBHUIA
JIOKYMEHT, III0 BH3HAYaB i 3aKOHOJABYO 3aKPIILTIOBAB POIIb
LIEPKBH B JIePKaBHOMY OYIIBHUIITBI Ta COLIaIBHOMY YIIPaB-
JiHHI. JIOKyMEHT CKI1aaBcsi 3 4OTHPHOX PO3/LIIB, Y APYTrOMY
€ 3TaJIKM PO YapoiiB, 30MpadiB Tpas Tomo. Takux mpeacTas-
HUKIB HapOJHOI MEAMIIMHHU 1IePKBa BBaXKala 3JI0YMHIISIMH,
3aKOHOJIABYO TPOMOHYBANIOCH IX 3aCyMKyBaTH, 0a OiibIie,
CYBOPO KapaJIucsl 1 MAIiE€HTH IUX «JTIYIiBY.

JocmiBHo unTaemo B LlepkoBHOMY CTaTyTi: «A ce IepKOB-
HUU CY/IU: POCITYCT, CMHJIHOE 3aCTaBaHbe, IIOLUINOAHbBE,.. BEIb-
CTBO, 3€TMMHAYBCTBO, TIOTBOPH, YAPOZICSHNSI, BOJIXBOBAHUS ...
Aske KTO IpeoOHIUTh HAlllb YCTaB, TAKOBBIM HETIPOIIEHBIM
OBITH OT 3aKOHA OOXKHS M TOpe cOOE HACIETYIOTh. A KTO OO-
OUANTH CyJl IIEPKOBHBIH, TUIATHTH €My CO00¥0, a Iepes 60roMb
TOMY K€ OTBEYaTH Ha CTPAIHEM CyJIe IPE] TMAMH aHTell, 1jie
e KOTOXKZIO JIeTIa He CKPBIIOTHCS Oyarast Wil 371ast, nie ke
HE NOMOKETh HUKTO )K€ KOMY, HO TOKMO TIpaBJia M30aBUTh OT
BTOPBISI CMEPTH, OT BEUHBIA MYKBI, OT XPEIICHHS He-ClIaceHaro,
OT OTHSI HEraCUMOTO. ..».

Leit naBHiif TEKCT — CBIAYCHHS IEPIINX MPOSBIB BCTAHOB-
JICHHSI Ha 3aKOHOIaBUOMY PiBHI FOPHIMYHO] BiIITOBITATBHOCTI
0ci0, sKi 3MIMCHIOBANIM JISUTBHICTD, IO HE CAHKIIOHOBaHA
JeprKaBoIo, — 00Ir Jikapchkux 3aco0iB. BogHowac craryrom
3aKpIIUTIOBABCS PABOBUI CTATYC 0Ci0, SIK1 3 J103BOITY IEPKBU
3aliMaNiCh JIKyBaHHSAM Ta BUTOTOBJICHHSM JIKIB: «... a C€
LIEPKOBHBIE JIFOJIM: UTYMEH, TI0T1, JIbSKOH, JIETH X, ITONaJns 1
KTO B KJINPOCE, UTYMEHbSI, YEPHELlb, YEPHHUIIA, TPOCKYPHHUIIA,
HAJIOMHHUK, JIe4ellb. ... MaHacTbIpeBe, OOIHHIIE, TOCTHHHUIIM,
CTpaHHONPUUMHHLEN [1].

Sk 6aunmo, 3 SIKMXOCh MPUYMH CTATYT MOEJHYE B OMHIN
HOPMI 1 JIFozIeH, 1 JTiKapHi; TOOTO 3aKOHOABYO OTOTOKHIOBA-
et pi3udHi Ta FOPHIMYIHI 0CO0H, 0, 3 OIS IOPUIITIHOL
TEXHIKH, HE € TIO3UTHBHOIO O3HAKOIO, ajie BOIHOYAC BJIACHE
(haxT mepruIoro 3aKOHOABIOTO BI3HAYCHHS CTATYCY JIiKapiB i
JIKapeHb J]a€ 3MOTY cxapakrepu3yBary LlepkoBHUii cTaTyT siK
BaXJIMBHI JOKYMEHT B iCTOPUYHOMY ACTIEKTI TPaBOBOTO PEry-
JIFOBaHHS (papMalleBTHYHOT JIsUIBHOCTI Ha TepeHax YKpaiHH.

[1le omtHUM iCTOPUKO-TIPABOBUM JOKYMEHTOM, 11O 3’ SIBHBCS
nerio mizHirre [epkororo craryty (XI ct.), € Pycohka IpaBaa
(maBH.-pyc. [IpaBna poycbcka) —30ipHUK ITHCAHOTO PABA, 10

CTaB TTO€JHAHHSIM 3BUYAEBHX HOPM, 3aKOHOTBOPYOT JIISUTBHOCTI
KHSI31B 1 3aM03UYEHb HOPM Bi3aHTIICHKOrO 3aKOHO/IABCTBA.
Pycobky IlpaBy BHUpi3HsI€ BUCOKHIT PIBEHB COIIIATBHOT 3aXH-
IEHOCTI JIFOIIHH, 0COOIIMBO 3 HE3aMOXKHUX BEPCTB. PychKy
[IpaBay BBaXKaroTh HAHBaKIMBIIINM iCTOPHUKO-TIPAaBOBUM
JOKYMEHTOM, 3a JJOIIOMOTOIO SIKOTO MaeMO YSIBICHHS IIPO
(hYHKIIOHYBaHHS JEp)KABHUX MEXaHI3MIB TOTO Yacy, 3iiic-
HEHHSI IPaBOCYIIS, 0COOIMBOCTI IIPABOBOTO CTATYCy OKPEMHUX
KaTeropii mocajoBux (HaNpHKIa, JiKapiB) abo (i3maHuX
0ci0 (KiHKH, MaTepi, IPYKUHHU). 3a 3MICTOM i COIIaTbHO
crupsimoBanicTio Pycwka [IpaBaa (mist TorouacHoro icro-
PHUYHOTO TEepiojy) € MAKCUMaJIbHO TYMaHHHM JJOKYMEHTOM
(HanpukIaz, y 30ipHUKY CBITCHKOTO TpaBa B3araji BiICYTHS
3rajKa mpo CMEPTHY Kapy).

Y Pycexkiii [IpaBmi 3akpirieHO IpaBo Jlikapst Ha BHHATOPOIY
3a oI 1 JIIKyBaHHS XBOpOTo. [linTBEp/LKEHHS 3aKOHO/IaB-
YOro 3aKpilUICHHS MEPeABICHUKIB MpodeciiHOl MeTUIHOT
JonoMoru 6auumo B nociiganka M. B. Mupcekoro, skuid,
JOCIIKYFOUH 3MICT Taparpada «O Meduey», 3HAXOAUTD Tijl-
TBEPPKEHHSI OTUIATHOCTI MEIMYHUX TOCIYT, 0 Ha/IaBaJINCs
(haxiBIAMH: «..allIe OYIAPUTh MEUCM, a HE TOTHET Ha CMEPTh,
TO TPU TPHUBHBI TPOJIAXKH, & CAMOMY TPUBHA 32 PaHOY, 0XKE
nedeOHo ecThy [2].

V¥ 20-x —na noyarky 40-x pokiB XIII cTropiuus Ha pychKi
3eMJIi BIEPIIOCS TaTapo-MOHTOIIbCEKE BiiichKo. [1i mpoBogoM
xaHa barust 3arapOHMKY CITyCTOIIVIIN, 3HUIIUIIN 6araTo MicT:
Kwuis, Yepniris, Ilepesicnas, micta ["annnpko-BomiHcbkoro
KHs31BcTBa ToI0. CHcTeMaTnyHe pO30pEHHS YKPATHCHKHUX 3¢-
MeJIb, 110 BiI0yBaJIOCh NPOTATOM 0araTboxX pOKiB, MaJlo JIyKe
TSDKKI HACJIIIKU JJIsL YKPATHCBKOI JiepykaBHOCTI. EkoHOMIYHI
Ta MOJITUYHI HEHTPH KpaiHu OyJI1 3HUILEHI, TOMY He HIILTOCs
PO TPOSIBU JIEPXKABHOCTI Ta 3aKOHOJIABUOTO PETYIIOBAHHS,
30KpeMa i MeIIIHO1 TisuTbHOCTI. J{0CHi THUKH M ATBEP/IKYIOTh
i (haKTH, BKAa3ylOUH HA BIACYTHICTH OyIb-SKHX 3TaJ0K IIPO
JKapiB y JITOMHCAX TOTO Yacy.

Vike B 9acu MOCKOBCBHKOTO mipaButens loanHa III BinOysa-
€ThCS TOBEPHEHHS MPOQeCiHHNX JIiKapiB, 30KpeMa iHO3eMIIiB.
[MigBumeHHI0 epEeKTUBHOCTI JIepKaBHOTO PETYITIOBAHHS
CIIPUSIE TAaK 3BaHa MPUKA3HA CHCTEMa YIPABIIIHHSI, IO I0CSTae
MaKCHMaJILHOTO PO3BUTKY B Uac aproBanHs [Bana ['po3Horo.
Tak, y 1581 p. 3acHoBaHO AnTekapchbky nanary. Ha nepimomy
erari AniTekapchKa najara — CyTo BHYTpIIIHIH, IPUABOPHUH
3aKnaj. Ii ocHOBHa (yHKIIis Tosisrana B 3a6e3MeuenHi nap-
CBKOi POIMHM JTIKAPCHKUMH 3aC00aMH Ta JIKYBaHHI XBOPOO
nepmmx ocib6 nepxasu. Sk Bimomo, IBan [po3nuii 6yB xBopwHit
Ha cuitic, TOMy CTBOPEHHS Ta JisUTbHICTh TaKOl yCTAHOBU
Oymu akryanbHuMH. Y 1620 p. Ha ocHOBI Anrtexapchkoi
HaJaTH CTBOPEHO ANTEKapCHKUI NMPHKa3, SIKUH JIOCIITHUKH
BBQ)XAIOTh CBOEPIJHUM IIEHTPOM YIIPABIiHHSI MEAMYHOIO
Ta (hapMaIeBTUYHOIO CIIPABOIO, AHAJIOTIB SIKOMY Y CBITOBIN
ictopii Toro nepioay He Oyio [3].

VYHacnigok AHapyciBcbkoro mupy Mix Piguto ITocmomm-
TOI0 Ta MOCKOBCEKOIO neprkaBoro 31 ciunsa 1687 p. Kuis i
JliBoGepexHa YkpaiHa BBIHIIIH 10 cKiaxy MOCKOBCHKOi
JICp’KaBH, a OTKE NMOBHOBAXKCHHS ATTEKAapCHKOTO TPHKa3y
TOMIMPIOBAJIACH 1 HA i YKpaiHChKi 3emii. Tparchopmartis
(yHKIIH, 3aB1aHb 1 TOBHOBAKEHb ATITEKapCHKOTO MPHKazy
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31iHCHIOBAIIACS 3TiHO 3 JIep’KaBHO-TIOJITHYHUMH 3MiHAMH,
o BinOyBaiuch y MockoBebKiit aepxasi. [Ipo Te, 1o Ha
MEepIINX eTanax rojOBHOK Ta €IWHOI (YHKIEI0 MpPHKa3y
Oy110 3a0e3neueHHs [[APChKOT POIMHY Ta TIOBAYKHUX BEIBMOXK
SIKICHOFO MEJTTIHOIO Ta AITTeYHOO TOTIOMOTO0, CBITIHTE apXiB
ANTeKapchKoro prKasy. Moro nep 10KyMeHTH cToCyoThCs
TUTBKH TIOIIYKY Ta 3aIlPOIICHHS Ha pOOOTY BIIOMHUX 1 KBaJIi-
(ikoBaHMX JTiKapiB, anTekapis, 31e01IbIIOr0 iHO3eMIIB. Tak,
TIEPIINM JIOKYMEHTOM ATITEKapChKOTO NPHKA3y € 1aTtoBane 24
xoBTHs 1600 p. BipsimkenHs 3 Mocksu 1o JIroOeka if iHmmx
niomMopcbkux mMicT Himeuunnu Pomana bokmana jyist monryky
Ta 3aIPOLICHHSI JIIKapiB, a TAKOXK PO3IIISL 3BEPHEHHSI JIKapsi
Kacnepa ®igiepa npo 3apaxyBaHHs Horo Ha ciryx0y [4].

ATTekapchKuii IPHKa3 BUKOHYBAB TAKOXK (ByHKII KBai(ika-
IIHOTO OpraHy VTS JIIKapiB Ta arTeKapiB, SKi HAMATaJIACS 3iHc-
HIOBaTH IpO(eCiitHy MisTbHICTE Y AepxkaBi. Mupcekuii M. b.
OITICY€E TaKy TIsUTBHICT Ha MIPUKJIAJI ICITUTY, IO IIPOBOJIUB Y
ArntekapcbKoMy IpHKasi goktop Apremiit i mono «HoBo-
BBIEKEro anrtekaps... Gummna bputeey», KOTOPHIN «cKazai,
YTO OH anTeKaphb MOJIHBIA 1 BMECTO JIeKapsi Hayden» [S].

CTpyKTypa Takoro iCmuTy mependadala, [0 CIoYaTrky y
HPETEeH/ICHTa 3’ ICOBYBaIM 3HAHHS (hapMalleBTUUHOI CIIPaBH
(00i3HaHICTh y TpaBaX, KBiTaxX, KOPIHHSIX), PETEIBHO 3’5ICO-
BYBQJIM BMIHHSI BUTOTOBJIATH MIKCTYPH, CHPOIIH, JIKapChKi
cymimii Tomio. [TnTanHs icUTy CTOCYBAaIHCh TAKOK HABUIOK
3aTOTIBITi, 30epiraHHsa HeOOXiTHOI CHPOBHHH. 3aTraJioM ITHTaHb,
TIPUCBSTYEHNX (papMaleBTHYHUM 3HaHHAM, Oyio maibke 20.
Jpyry yacTuHy iCIIUTY NPUCBSIIYBaIM MUTAHHSIM MEUIMHH.
Tak, B icTOpUYHIN JiTEpaTypl pETEIbHO ONUCAHUH ICIIUT,
SIKUH 4IeH ANTeKapchKoro npukasy jikap Aprewmiii Jiit mpo-
BonMB Jutst ipereHaenTta dinina bputee. [licnst npaBuabHUX
Bixnosiznei (moxax 40 nuTaHk, M0 CTOCYBAINCH 1 (apmarii,
1 MEIUIMHN) 1HO3EMHOMY JKapiO TO3BOJMIN 3MIHCHIOBATH
CBOIO TIpo(hecioHaNbHy MisuTbHICTE Y MockBi — «llo dapy
boey, umob mebe max neuums, umob nr0oeii 300posumu u om
Tocyoaps wecmo nonyywamuy [6].

Otxe, HaTaHHS JIO3BOJIIB Ha IPaBO 3aiiMaTHCh arTeKap-
CBKOIO TISUTHHICTIO — OJTVH 13 TOJIOBHUX HAMPSMIB JISUTBHOCTL
ATITeKapchKOTo MpUKasy.

3-1OMIXK IHIIMX HANpPsIMIB JsUIBHOCT] YCTAHOBH HAyKOBIII
C.T. Crenenxo, A. M. ITumura, M. I'. ToH4apoB BU3HAYAIOTH
Oprasizariito MeJIn4HOT JisUIbHOCTI, 30KpeMa IIUISIXOM YiTKOTO
posmnoniry mpaB Ta 060B’s13KiB. Hampukman, nikap Sk mpen-
CTaBHHK BUIIOi KAaTETOpii B iepapxii MeTNIHNX CHeIiaIbHOC-
Tel 6e3nocepeIHbO 3AIHCHIOE JIIKyBaHHS Ta KOHCYJIBTYBaHHS,
MTOMIYHUK JIiKaps («Tivili») BUKOHYBall HOTO BKa3iBKH, a
arrexapi 3abe3redyBaid HEOOXiHUMHU JIIKAPCHKUMH 3a-
cobamu. HazBaHi aBTOpH SIK OCHOBHI HAIpsIMU JiSUTBHOCTI
ATNTeKapchKOro MpHKa3zy BHU3HAYAIOTh TAKOXK OpraHi3arliro
BIliCbKOBO-MEIMYHOT CITY)KOU JeprKaBH, 30KpeMa ITiAT0TOBKY
MEJIMYHOTO Ta aNTEeKapChKOro MepcoHaity Juis apMil, Ta Me-
JMYHHAN OIS 0COOM MO0 BTpaTH 310pOB’st [7].

HeoOxigHO Big3HAYUTH BAXKIUBY POIb ANTEKAapPCHKOTO
MIPUKA3y B PO3BUTKY MEIMYHOI, (hapMalieBTUIHOI OCBITH Ta
Hayku. Y 1654 p. mpu mpukasi BiJKpUTO MIKONY JKapiB —
TIOJ1is1, IO CTajIa 3HAKOBOIO JUIS CTAHOBIICHHS MpogeciitHol
MEIUIMHU Ta (apmariii, aJpke 10 TOTo 4yacy (axiBIi me-

JIMYHOI Ta anTekapchKoi crpasu Oynu abo camoykamu, abo
OTPUMYBaJIHM OCBITY 3a Mexamu Jepxasu. [losBa 1poro
HaBUYAJILHOTO 3aKJIa/1y CIPHUSIIA TAKOXK 3POCTAHHIO MOHUTY Ha
(haxoBy HayKOBY Ta IIPaKTUYHY JIiTeparypy. JloKyMeHTaIbHO
MiATBEpKEHO (aKT HASIBHOCTI B YCTaHOBI 0i0JIOTEKH, SIKY
cTBopruH 1ie Ha Todatky X VII ct., mepexia i 3aKOpIOHHIX
MEIUYHEX 1 (hapMalleBTUYHIX BUIaHb. Tak, y 1662 p. mepe-
ki1anaqy Xpucrodopy CrHapaachbKoMy JOpYUSHO IepeKia
kHurn «Pharmacopolia medico-chymica sive thesaurus
pharmacologius...» [8].

Cnpusuia AisulbHICT ANITEKapChKOTO IPUKA3y BIIOPSIKY-
BAHHIO 1 TAKOTO BHJY AISUTBHOCTI, SIK 3aKYMIBIIsI JIIKQPCHKOT
CUPOBHHH, BBE3CHHS Ha TEPUTOPIIO 1APCTBA 3 IHIIMX Kpa-
{H JikapchKuX 3aco0iB 1 CymyTHBOI Mpomykmii. 3okpema,
B apxiBax 30epexeHa cmpasa Bifg 7 OepesHs 1688 p. mpo
«...0tmpasnenne ToproBoro naozemia Konnparus Honepmana
B MHOCTpaHHBIC [0CynapcTBa 1UIst MOKYIKHA JIEKApPCTBEHHBIX
3amacoB...». [HIIUM TPUKIaI0OM JisUIBHOCTI ANTEYHOTO
NpHKasy 3 3a0e3MeYeHHs aCOPTUMEHTY JIIKapChKHX 3aCO0IB €
JIMCTYBaHHSI 11010 3aKYIIBII POTiB €IMHOPOTa, 5K 5 Oepe3Hs
1655 p. Ilerp Maceric 3anpornoHyBaB KepiBHHKY AnTekap-
cbkoro npukasy L Musnocnascekomy. Excriepramu sikocTi
npomyKiii ctanu Jikapi Biniyc 1 ['paman [9].

Unmara gacTHHA PYChKHX (YKpAlHCHKHX) 3eMeNlb Ha TOU
yac epeOyBaia y ckinasi Bemkoro kas3iBcTBa JINTOBCHKOTO,
3 cepenunan X1V CT. yKpaiHCBKi 3eMIIi TTiITAIat0Th i1 BTy
KUIBKOX KpaiH, 30kpema ITonpimna 3axonwuna ["ammunny, Mon-
JIaBChKe KHA3IBCTBO — byKoBHHY, a YropimHa — 3akaprnarTs.

IcTopuKH CTBEPIKYIOTH, 10 BUPIMIAIEHUM €TAllOM B
eKCIaHCIl YKpaTHChKUX 3eMeJIb JIUTOBCHKUMHU KHSI3SIMH CTaB
1362 p., xomu Onbrepa, cuH 3aCHOBHUKA JIMTOBCHKOTO KHSI-
3iBcTBa ['enumina, 3axonue Kuis. /1o JIntoBchKO-Pychkoi
neprkaBu yBidnu Bomuns, Yepnirismmaa, KuiBnruaa, [le-
pescnasumHa Ta [lomgimms.

[IpaBoBa ocHOBa (pyHKITIOHYBaHHA Bermkoro KHs3iBCTBA
JlutoBcekoro — Cratyti Bemmkoro kHs3iBCTBa JINTOBCHKO-
ro. bymu Tpu penakuii crarytiB — 1529, 1566 Ta 1588 p. 3a
(opMoIO Ta 3MICTOM CTaryTH — Ii¢ KOAM(IKOBaHI 3aKOHH,
JDKepeslaMy KOTpHX OyJv 3BHYa€Be TPABO, BETMKOKHS3IBCHKI
npusinei Ta Hopmu Pycekoi [IpaBau, a Takox puMchbke KaHo-
HiuHe mpaso [10]. B acmekTi 1b0ro A0CIIHKEHHS 0COOIUBY
3aIliKaBJICHICTh BUKIIUKAE Apyrui craryT (1566 p.), sskuii MaB
Ha3By BonmHCbKOTO, amKke camMe Ha BOJIMHCBKUX 3EMIIIX, &
takox y KuiBcekoMy Ta BparmaBcekoMy BOeBOZICTBaxX BiH OyB
HAWOLTBIII TIOMHPEHM.

MennyHy Ta (papMaleBTHYHY J0NOMOTY 32 YAHHUM 3aKO-
HOJIABCTBOM 3JIiHiCHIOBaIM LUPYIbHUKH. Jlo TXHIX (yHKIiH
HaJle)Kall He TUIBKHM MEpyKapchKi MOCIYTH, ane i meBHi
XipypridHi MaHIITyJIA1{i: amIyTarlii, BnpaBlieHHs] BUBHXIB, BH-
JajieHHs 3y0iB. Yci i /i1 CynpOBODKYBAJINCh MPU3HAYCHHIM
NIEBHMX HACTOSIHOK, JIIKAPCHKUX TPaB TOLIO. BinzHaunmo, 1o
[IepKBa HEe BU3HABAJIA TaKi XipyprivHi Jii METUIIMHOI0, TOMY
X 3AICHIOBAH TUTBKU IUPYIbHUKH.

VY 1569 p. mix KopomictBom [omsceknm Ta Bemmkmmu
KuszisetBom JIuToBchkuM ykimaneHa JIoOmiHCBEKa YHIis,
PE3yJIBTaTOM SIKOI € CTBOPEHHS HOBOi 00’€IHAHOI aepxka-
Bu — Peui [Tocrionuroi. Ykpainceki 3emiti 3 XIV cromiTrs 10
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1667 p. BXoamu 10 MayomnoibChKoi POBIHIIT, CKIIaaIics
3 7 BOEBOACTB Ta TepuTopii Biiickka 3amopo3skoro.

AnTeuHa Ta MeZIMYHA CIIpaBa Ha YKPaiHCHKUX 3eMIISIX, 110
BBilinuTH 10 ckiraxy Peui [TocmonmToi, BUpi3HSIACS IEBHOIO
XAOTHUYHICTIO, a KIIBKICTB alTeK 1 IIIUTAaIIB HE BiAIMoBigana
motpebam HacenenHs. Ha mogarky XVII cromitts y JIbBOBI
TpaIroBay 15 Jikapis, 5 IUPyTEHAKIB-XipypriB i 15 anreka-
piB [11]. Anreuna mepeska ['anmmannn yacis Peui [Tocriomuroi
CTaHOBIJIA 23 anTeky, 8 13 HUX 3HaxXoMWucs y JIbBOBI.

Oco0nuBy 3alliKaBJIeHICTh, BPAXOBYIOUH BEKTOP JIOCIi-
JoKeHHst, BuKIrKae CraryT komiciit Boni Ordinis (moOporo
HopsIKY), 10 Aisutk Ha Tepuropii Pedi [Tocronuroi. 1{omo
anTeKkapchKoi CIpaBW HA3BAaHWUK CTATYT IependavyaB MOCH-
JICHHS KOHTPOJIO 3a MISUTBHICTIO amTeK i3 00Ky MicieBux
opraHiB Biaau. Tax, 3ampoBa/KEHO PANTOBI IIEPEBIPKH arl-
TEYHUX 3aKJIAJIiB HE MEHIIE HiK IBi¥i Ha piK. 3xilicHIOBaIN
TaKi TMEPEeBIPKU OKpeMi JIiKapi, TOBHOBOKCHHS SKUX OyITH
4iTKO BU3HaYeHi. OcoOnMBy yBary BOHH 3BEPTaJIN Ha TEPMiH
Jii JTKapchKUX 3ac00iB 1 KOHTPOJIb SIKOCTI (papMareBTHYHOT
npoxykiii. HesikicHa mpoaykuist mijursirajia BUIYYeHHIO Ta
3HUIICHHIO, a aNTeKy olevaryBajiy; iH(POpMAaIlilo Tpo Taki
HIOPYIICHHS TOBOAMIIM 110 Bimoma marictpary. [TokapanHs
3a MOPYIIEHHS IPaBIJI AlITEKAPCHKOT AISUTIBHOCTI MOJISTaN y
mrpadax abo mo30aBIeHH] MpaBa 3aiiMaTHCh (papMareBTHI-
HOO JisUIbHICTIO [12].

VY pesymerari nigmmcanas 15 6epessst 1867 p. yroau mixk
iMmeparopom ®parnom Mocupom I Ta npecTaBHIKOM yrop-
CBHKOTO OIO3HUINHHOTO pyxy DepeHmoMm Jleakom, KOIHITHIM
MIHICTPOM FOCTHUIIT peBoroLiiiHOr0 ypsiy Jlaitomra barrsHi,
ABcrpiiicbka imriepis Oyia nepeTBOpeHa Ha JIBOEAUHY Jep-
JKaBy, [0 OTpUMana Ha3By ABCTpo-Yropcbka immepisi. [lo
CKJIa Ty I[bOTO YTBOPEHHS BBIMIILIN 3aX1IHOYKPATHChKI 3eMII,
110 paHimie nepedyBain y ckiami ABCTPIHCHKO iMIIepii.

AnTekapcpka crinbpHOTa ['annduHN 3/1iHCHIOBaIa CBOIO
JISUTBHICTB Y TOH 9ac Ha IMiJICTaBi 3aKOHIB IPO TpeMiyMu (Ko-
neriymn). 3TimHO 3 HUMH, (QYHKITIOHYBAIHN MPEICTABHAIBKI
arTedHi opranu —rpemiymu. Lli opranu B iMriepaTHBHOMY IT0-
PsIIKy 00 €THyBaJIH I1i/1 CBOIM Ha4YaJIoM yCiX BIIACHUKIB anTeK.
I[TpoBeneHHs icruTiB UL (hapMalleBTHYHUX MPAL[iBHUKIB, KOH-
KYpCIB Ha HOBI KaH/IUJIaTypH BIIACHUKIB, 3aTBEPIUKEHHS IXHIX
PEe3y/IbTaTiB, PO3B’I3aHH CITIPHUX [TUTaHb, 110 BUHUKAIIH ITi1
yac 00Iry JiKapChKHX 3ac00iB, 1 0araTo iHIIKMX MUTaHb — yce
1€ CTaJI0 OCHOBHHM 3MiCTOM JisSUTBHOCTI TPEMiyMy.

JloBoITi BIUTHBOBHM OpPTaHOM, IIIO BU3HAYAB OCHOBHI Ha-
TIPSIMH TisDTEHOCTI (hapMarieBTUYHOI CIIUTFHOTH, Oyia TaKOK
rpoMajichka podeciitHa opraizaitis, ctBopera B 1868 p. mix
Ha3BoI0 [anmibKe anTekapchke ToBaprucTBo. Jlo ioro ckiaay
BBIMIIIN BiZIOMI IPEACTaBHUKH (apMallii, 110 MaJli CTYIIHb
Marictpa abo ToKTopa (apmaltii 3 BiIIOBITHIMH PEKOMEH1a-
isivu [ 13]. KomrneTeHuii ToBaprcTBa noysiraiy B po3nisii i
PO3B’s13aHHI 3araJbHUX MPOOJIEM alTeYHOT CLIPaBH, PO3BUTKY
HayK alTeKapchKOro (axy Ta MPUPOIHUYIHX, HalaHHI YiIeHaM
TOBApHCTBA PIBHUX YMOB JUIS TOTIMONEHHS 3HAHB (IIPOBe-
JICHHS HAayKOBWX JICKIIiH, 3aCHYBaHHS 0i0JIIOTEKH, a 3rofoM
YHUTATBHOTO 3Ty, XIMiYHOI TabopaTopii), BUIaHHI YaCOHCY
1 HayKOBHUX Mpallb, HaJIaHHI JOMOMOTH WICHaM TOBAapHCTBA
B pasi TMM4acoBoi abo MOCTIHHOI BTpaTH Npane3aaTHoCTi,

TXHIM yJI0BaM i CHpOTaM, a B HaJ3BMYalHUX BHUIMAJKaX — 1
HE WICHaM TOBAPHCTBA, KPIM TOTO, CTAPAaHHUM HE3aMOKHIM
CTyIeHTaM (apMaleBTUYHOTO BiJIIJICHHS! YHIBEPCUTETY
BUJIUTSUTH KOIITH JUTS 3aBEPILICHHS 000B’I3KOBOTO HABYaHHS,
OIUIATH €K3aMEHAIIHHUX BUTPAT, 3AIHCHIOBAJIOCS TTOCEPE]-
HMIITBO IIiJ] Yac MpalneBIalTyBaHHs MaricTpiB (apmartii ta
mimanTekapis Toro [ 14].

oo Tepuropiit Ykpainu, mo nepedyBajiu Mij| MPOTEK-
ToparoM Pocificekoi immiepii, Tpeba Bim3HaunTH JlikapchKiid
Craryrt, yxBaneHui 3a yaciB npasiinas Onekcanzpa II. Lleit
JOKYMCHT BHPI3HSIBCSI IOBOJIi BUCOKUM CTYTICHEM FOPUIIMYHOI
TEXHIKH Ta YUMAIIIM OOCSTOM YpEryJbOBaHUX CYCIUTBHUX
BIJIHOCHH, 1[0 BUHUKAJH B Tay3l MEIUIUHA Ta (hapMarlii.
Jlikapcekuii CTaTyT CKIaaBcs 3 TPhOX YaCTHH: 3aKIau Jii-
KapchKi, MeniuHa nodiris ta ririesa, Cymosa MemurmHa [ 15].
Besnocepennpo (apmarieBTHUHIN raxy3i MpUCBIYCHA TIaBa
VII yactunm niepuioi — [1po dapmanesris Ta BibHI anTeku. Y
TIEPIIIOMY PO3/IiTi ITi€] ITaBU BCTAHOBIICHO 3aralbHi BUMOTH JI0
BIJIKPUTTSI alTeK — TUTBKH 3 JI03BOJTY MEAMYHOTO JIeNapTaMeHTy
MiHicTepcTBa BHYTPIIIHIX CIIPaB; HABEJCHO KapajbHi 3aX0I1
JI0 TIOPYIIHUKIB I1i€] BAMOTH. Tak, KpiM 3aKpHUTTSI arTeku, Oyia
niependadeHa KOH]ICKaIlis BChOro MaifHa B JOXiJ MiCIIEBOTO
MPHKAa3y IPOMaJICHKOTO MKITyBaHHs, TpoIoBuii mrpad 1o 100
pyOmiB. BeranopieHo kBasiikariiHi BAMOTH JIO0 BIACHHKIB
a00 0cib, yOBHOBaYKEHNX Ha YIPABIIHHS alTeKor0. 30Kpema,
000B’s13KOBMMH OyJIM HasIBHICTH 3BaHHS MPOBi3opa abo Mari-
crpa papmariii Ta Bik He MeHIIE HiX 25 pokiB. s BIIKpHTTS
HOBHX allTeK y HACEJICHHUX ITyHKTaX BCTAHOBJICHO KPHUTEPIi 3a
KUIBKICTIO HaceJIEHHS: U1 000X CTOJIMIL — HE MEHIIIE HIXK 12
THC., 71 TYOePHCHKHX MICT — He MeHitre Hixk 10 Tuc., s mo-
BITOBUX — He MEHIIe Hix 5 THC. 0ci0. JIyIs CLTbChKOT MiCIIEBOCTI
KPUTEPIii KJTbKOCTI HACEIICHHS HE 3aCTOCOBYBAJIH, 3a 3araJIbHAM
TIPABHIIOM BiJIKPHUBATH AITTEKH JIO3BOJISLIH, SIKIIO BIJICTaHb MIXK
HIMH Oyna He MeHIIe Hix 15 BepcT.

Jlikapcpkuii CratyT — JIOBOJI IPOTPECHBHUI Ha TOH Yac J10-
KYMEHT, JICTAIBHO PETYIIOBAB BiTHOCHH, ITI0 BHHUKAIIH ITi/T 9ac
00iry JlikapcbKknx 3aco0iB. Tak, 3a(hikcoBaHO MOPSIIOK YIIPABITiH-
HsI Ta 3araibHi BUMOTH JI0 OOJIAIITYBaHHS alTeK; IMTaHHS pea-
Ji3alii Ta BIITyCKy (hapMalieBTHYHOT POIYKIIil, TOBHOBKEHHS
KOHTPOJTIOBAIBHIX OPTaHIB, 8 TAKOXK IIPABOBUH CTATyC, 30KpeMa
BIIMOBI TATBHICTD (hapMaIeBTUYHUX TPALIBHUKIB.

[icnst xoBTHEBHUX moAii 1917 p. yci HaBeIeHI JOKYMEHTH
BTPATWJIN YUHHICTH. CUMBOJIIYHO, 110 MEPIITAM JOKYMEHTOM,
SIKMH PEry/II0BaB BITHOCHHH 1010 (DyHKITIOHYBaHHS alTEIHNX
3aKJIa/iB HOBOCTBOPEHOI AEPKaBU POOITHUKIB 1 CENsH, CTaB
Jekper mpo HarioHamizaiio antek Bix 28 rpymas 1918 p.
3rigHO 3 MM JOKYMEHTOM, YCi alTeKH 3 3aracaMy JIKiB, Ja-
GoparopisiMi, 00IrOBMMH KOILITaMH IIPOTOJIOIITYBAJIMCh BJIACHI-
ctto PPOCP. Byna nepenbadeHa BiIIOBiTa IbHICTh BIACHUKIB
anTeK Ta IXHIX OPEHIATOPIB 3a IPUXOBYBaHHs ToBapy [16].

BucHoBku

1. IcTopuko-TipaBoBHii aHAaNI3 CBIAYMTH: TIUTAHHS HAJICK-
HOTO 3a0e3redeHHs HaceneHHs (a0 OKpeMHX HOro BEepCTB,
3BaKalOUM Ha YMOBH Ha PI3HHUX ICTOPHYHUX €Tarax) 3aBkan
niepeOyBaIo M1 MUJIBHOIO YBAroko JIEpXKaBH.
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2. OcoOnuBy yBary JiepykaBHI OpraHy NPHIUBLIA SIKOCTI
JIKAPCHKHX 3aC001B 1 mpo)eCiiiHii MiAroToBI (hapMareBTHy-
HUX TIPAIliBHAKIB.

3. OkpeMi 3aKOHOIABYI BUMOTH 10 (DYHKI[IOHYBaHHS arl-
TEUHMX 3aKJIaiB 1 3IHCHEHHS (papMalleBTHYHOT TIsIIbHOCTI Yy
IPaBOBOMY TOJTi TO3HAYMIIHCS 1 HA CY9aCHOMY HaIlliOHATEHOMY
3aKOHO/IaBCTBI.

IlepcnexTHBH MOAIBUINX I0C/TIKeHb TIEpe0a4atoTh 10~
CITIIJKEHHS Cy4aCHOTO CTaHy 3aKOHOIABYOTO 3a0e3MeUCHHsI
IHCTUTYTY IOPHINYHOT BiMOBIIAIBHOCTI y (hapMalleBTHYHIH
chepi.
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OpwriHanbHi gocnimxeHHs = Original research

AHani3 edpeKTUBHOCTI HOPMaTMBHO-NPaABOBUX aKTiB
i3 nuTaHb danbcudikauil nikapcbKux 3acobiB B YKpaiHi

C. O. NNebenb"=ABBC A C. HemyeHko=/*ACEF

HauioHanbHuin hapMaLeBTUYHWIA YHIBEpCUTET, M. XapkiB, YkpaiHa

A — KOHUenNUis Ta an3aitH gocnipxkeHHs; B — 36ip naHux; C — aHania Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — ocTaTouHe 3aTBepaKEHHS CTaTTi

Mpobnema danbcudikadii nikapcbkux 3acobis (113) akTyanbHa Ans BCix KpaiH cBiTy. EchekTnBHICTE BopoTbby 3 nowwmpeHHsaM danb-
cudikoBaHux nikapcbkux 3acobis (PI13) y pisHux kpaiHax pisHa, Sk i 06csrn meamyHoOi npoaykuii, AKy niapobnsatoTb. Byab-aka fepxasa,
KoTpa nparHe o 3abe3neveHHs BUCOKOEMEKTUBHOTO KOHTpomio Hag obirom J13, mae po3s’a3atv npobnemy KOMMMEKCHO, nepeaycim
Yyepes yxBaneHHs SKiCHOro HaLlioHanbHOrO 3aKOHOAABCTBA, @ OpraHy BUKOHABYOI BaAmW MOBWHHI HE TiNMbKy 3BEPHYTM yBary Ha npobnemy
6opoTbOu 3 ®I13, ane 1 B3STU B Hill HaaKTUBHILLY yyacTb. [poBigHY porb MaroTb BidirpaBaTyi NPaBOOXOPOHHI opraHu. HeobxigHa yaro-
[bKeHa poboTa CMnoBwX BiJOMCTB i3 po3cnigyBaHHs BUnaakis danbcudikadii 13 i nigninbHUX BUpOGHULTB, @ TaKoX KOHTPOMOBaNbHNX
opraHiB i3 BUSBNEHHs Takoi npogykuii. MoTpibHa cuctemartuaauis cnigyoi Ta Cy4oBOi NPakTUKM 3 LbOTO MUTaHHS, CTBOPEHHS EAUHOI
cuctemm obniky daxTie BusBneHHs ®I13. AKTyanbHICTb 4OCTILKEHHS 3yMOBMEeHa HEOOXIAHICTIO CUCTEMATUYHOTO MOHITOPUHTY Ta aHani3y
HopMaTuBHO-NpaBoBux akTie (HIMA) wopo npotuaii obiry ®J13 ans ouiHBaHHS iXHBOI ePeKTUBHOCTI Ta YXBaneHHs! YNOBHOBaXEHUMM
opraHamu BiffoBigHUX 3axX0ZiB.

MeTa po6oTu — aHani3 3akoHiB i HMA 3 nutaHb hanbeudikauii 13, wo yxsaneHi B YkpaiHi nicns nporonoLeHHs He3anexHocTi, Ta oLi-
HIOBaHHS! IXHbOT eCPEKTUBHOCTI B aCneKTi NPUTArHEHHS! BUHHKX OCI0 10 BiANOBIAANLHOCTI 32 NigpobneHHs apmaLeBTUYHOT NpoayKLii.

Matepianu Ta meTtoau. MNpoaxHanisyBanu HaykoBi nybnikalii 3 npobnemu danbcudikadii nikis, a Takox 3akoHu Ykpainum Ta HIMA, yxsa-
neHi pisHMMK opraHamu Bnaau Ans 6opotbom 3 nowmnpeHHsM danbcudikoBaHnx 13, 3BiTHICTL NPABOOXOPOHHMX OpraHiB, MeHepanbHOT
npokypatypu, depxasHoi cynosoi agmiHictpauii (OCA) Ta cynoBi pilleHHs1, BHeCEHI B EAUHWIA AepXaBHUI PeecTp CyaoBMX pilleHb 3a
crarteto 321-1 KpuminansHoro kogekcy (KK) Ykpainu.

Pesyniratu. MNpoaHaniayBanu HOpMK 3aKOHOAABCTBA, Lo yxBaneHe npotsarom 1991-2020 pp., 3 nuTaHb danscudikadii J13, a Takox
BU3Ha4MnM npobrnemy Ta NepcrneKkTUBM y Npoueci peanisauii BignosigHux npasoBux HOpM. 3i 3BiTiB NPaBOOXOPOHHKX opraHis, [JCA Ta
leHNpoKypaTypu BCTAHOBUMW: XoAHA 3 3acymkeHux 3a cratteto 321-1 KK Ykpainm ocoba nicnst HabpaHHsi YUHHOCTi 0BBUHYBanNbHOTO
BUPOKY He nepebyBana B MicLsx nosbasneHHs Boni, BCi 0cobu Bynu 3BinbHeHi BiA BinbyBaHHA nokapaHHs. € 6e3niy iHpopmaLinHnx
pecypcis, L0 NoAatTb Pi3Hi opMM CTaTUCTUKKW, ane po3ibpaTncs B HUX Ayxe CKnagHo. Benwuky KinbkicTb KpUMIHaNbLHUX NPOBaAXeHb
pO3CNiAy0Tb MPOTAOM TPUBAIONO Yacy, a OCKINbK1 AOCTYN A0 €AMHOMO peeCTpy AOCYA0BVX PO3CNigyBaHb 3aKpUTUN | [O3BONEHNI TiNbKK
opraHam 4OCYyZLOBOro po3chigyBaHHs Ta NpoKypaTypu, TO NepernaHyTv iHhopMaLito Npo 3aBepLUeHHs 4OCY40BOro po3ciifyBaHHSA TUX
YM HWKX cnpaB NepecivHi KopucTyBavi iHhopmaLlii He MOXYTb.

BucHoBku. HesBaxatoun Ha Benukuin macus HIA, yxBanenux B Ykpaini gns 3anobiraHHs nowwmpeHHs ®J13, Ha CyBOpICTb CaHk-
uii crarti 321-1 KK YkpaiHu, akol BCTaHOBNEHA KpMMiHanbHa BignoBiganbHicTb 3a (hanbcudikadito Ta obir 13, a Takox Ha
BaXMMUBICTb ANS 300POB’S HAaceneHHs, NuTaHHa danbeudikauii J13, edekTuBHICTb 3axoaiB 60poTbOM 3 UMM ABULLEM LOBOSI
HU3bKa.

Kntouogi cnoea: danbcudikallis Nnikis, HOPMATUBHO-NPABOBI akTH, €OEKTUBHICTb, KpYMiHaNbHa BiANOBIAAMNbHICTb.
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Analysis of the effectiveness of regulatory legal acts on counterfeiting of medicines in Ukraine
S. O. Lebed, A. S. Nemchenko

The problem of medicines counterfeiting is relevant for all countries of the world, without exception. At the same time, the effectiveness of
combating the spread of counterfeit medicines (CM) in different countries, as well as the volume of counterfeited medical products, varies.
Any state that aimed to ensure highly effective control over the circulation of medicines has to elaborate a comprehensive solution to this
problem, primarily to adopt high-quality national legislation. The executive authorities should not only pay attention to neutralizing CM
problem, but also take the most active part in this process. The primary role here should be played by law enforcement authorities. There
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is a need for coordinated work by law enforcement authorities to investigate the cases of falsified medicines and clandestine production,
as well as by regulatory bodies to identify such products. It is also necessary to systematize the investigative and judicial practice on
this issue, create an unified system for recording the facts of identifying the counterfeit drugs. The need for systematic monitoring and
analysis of regulatory legal acts regarding the counteraction to the circulation of the CM in order to assess their effectiveness, as well as
the adoption of appropriate measures by the authorized bodies, determine the relevance of the study.

The aim of the work was to analyze the laws and regulations of CM adopted in Ukraine after the Declaration of Independence had been
signed (1991), to assess their effectiveness in terms of bringing perpetrators to justice for pharmaceutical counterfeiting.

Materials and methods. Scientific publications on the problem of CM, as well as the Laws of Ukraine and legal acts adopted by various
authorities to combat the spread of falsified medicines, reports of law enforcement agencies, the General Prosecutor’s Office, the State
Judicial Administration, court decisions included in the Unified State Register of Court Decisions (USRCD) under Article 321-1 of the
Criminal Code of Ukraine. The analysis of the respective norms of the legislation adopted during 1991-2020 is carried out.

Results. Having analyzed the reports of law enforcement agencies, the State Statistical Office, and the Prosecutor General’s Office, the
authors established that none of the people who had been convicted under Article 321-1 of the Criminal Code of Ukraine, after the entry
of the guilty verdict into force, was in places of deprivation of liberty. There are many information sources that provide various forms of
statistics, but understanding them is quite a challenge. A large number of criminal proceedings have been investigated for a long time,
and since the USRCD is inaccessible, and is available only for the pre-trial investigation bodies and the prosecutor’s office, itis impossible
for a private person to get information regarding the end of the pre-trial investigation in certain cases.

Conclusions. Despite the large quantity of regulatory legal acts adopted in Ukraine to prevent the spread of counterfeit medicines, the
severity of the sanctions of Article 321-1 of the Criminal Code, which criminalizes the falsification and circulation of medicines, as well as
the importance of medicines’ counterfeiting for public health, the effectiveness of measures to combat this phenomenon is dramatically low.

Key words: drug contamination, legislation medical, effectiveness, criminal law.
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Axanu3 achheKTUBHOCTM HOPMATUBHO-NPABOBbLIX AaKTOB N0 Bonpocam anscudukalum
neKapcTBEHHbIX CpefcTB B YkpauHe

C. A. lebenpb, A. C. HemyeHko

Mpobnema anbcvdukaLummn nekapcTBeHHbIX CPELCTB akTyanbHa Ans Bcex CTpaH Mupa. AhdekTMBHOCTL 6opbObl C pacnpocTpaHeHnem
hanbcnnumpoBaHHbIX nekapcTeeHHbix cpencts (PI1C) B pasHbix CTpaHax pasHast, kak u 06bemMbl MEAULIMHCKOW NPOAYKLMK, KOTOPYHO
nogAaensisatoT. Jlloboe rocyaapcTso, KOTOpPOe CTPEMUTCS K 06eCneYeHmto BbICOKOAHEKTUBHOIO KOHTPONS HaZ 060POTOM NMeKapCTBEHHbIX
cpencTs ([1C), BomkHO peLuatb NpobrnemMy KOMMIEKCHO, NMPEXAe BCEro 3a CHET MPUHATHS KaYeCTBEHHOMO HALMOHANIbHOO 3akoHOAaTENb-
CTBa, @ OpraHbl MCNOMNHWTENBbHOW BNAcTW AOMKHbI HE TONbBKO 06paTuTh BHUMaHWeE Ha HernTpanusauuio npobnemsl SI1C, HO 1 NPUHATL B
HEeN akTMBHOE yyacTve. [epBOCTENEHHYIO PONb AOMKHBI UIpaTh NPaBOOXPaHUTENbHbIE OpraHbl. Heobxoayuma cornacoBaHHas pabota
CUIIOBbIX BEAOMCTB MO paccnefoBanuto crnyyaes danscudukaumm J1C 1 noanonbHbIX NPOM3BOACTB, a TaKKe KOHTPONMPYHOLLMX OPraHoB
M0 BbISIBMIEHMIO TAKOM NPOAYKLMK. Takke Heobxoaynma cuctemartnsaums cneacTBEHHON 1 Cyae6HON MpakTyKW Mo STOMY BOMPOCY, CO3AaHMe
€AnHON cucTeMbl yyeTa akTo BbisBrieHns PIIC. AkTyanbHOCTb NCCEAoBaHNS ONPeaenseTcs HeobXxoaNMOCTbI0 CUCTEMATUYECKOTO
MOHUTOPUHIA 1 aHanmn3a HopMaT1BHO-NPaBoBbIx akTos (HIMA) oTHocuTenbHO npoTBoaencTeus obpatueHnio ®IIC Ans oueHkn nx ad-
PekTUBHOCTH, a Takke NPUHATUS YNONMHOMOYEHHbLIMU OpraHamun COOTBETCTBYHOLLIMX Mep.

Llens pa6otkl — aHanu3 3akoHoB 1 HIMTA no Bonpocam danscvdmkaumnm J1IC, npuHATLIX B YKpauHe nocrne npoBo3rnalleHns He3aBucu-
MOCTU, 1 OLieHKa X 3OEKTUBHOCTM C TOUKM 3pEHUS NPUBMNEYEHNS BUHOBHBIX NL, K OTBETCTBEHHOCTY 3a NOAAENKY (hapmaLeBTnyecKomn
npoAyKLmMK.

Marepuanbi n metofbl. MNpoaHanusnpoBany HayyHble Nybnvkaumm no npobneme anbcudmkaLmm nekapcTs, a Takke 3akoHbl Ykpa-
UHbI 1 HIMA, npuHaTble pasnMyHbIMKU OpraHamu BracTi ans 6opbbbl ¢ pacnpocTpaHeHneM danscuguumnpoBaHHbix OJ1C, oT4eTHOCTb
NpaBOOXpaHUTENbHbIX OpraHoB, leHepansHo NpokypaTypbl, FocynapcTeHHom cynebHo agMuHmucTpaumm (FTCA) n cynebHble pelueHus,
BHeCeHHble B EAuHbIN rocynapcTeHHbIn peectp cyaebHbix peluennii no ctatbe 321-1 YronosHoro kogekca (YK) YkpanHbi.

Pesynbrathl. MNpoBeaeH aHanM3 HOPM 3aKOHOAATENbLCTBA, NpuHSATOro B TeveHne 1991-2020 rr., no danbcudmkaumm J1IC, a Takke
onpefeneHue npobnem 1 NepcnexkTvB B NPoLIECCe peani3aLy COOTBETCTBYHOLLMX NMPaBOBLIX HOPM. /13 OTYETOB NPaBOOXPAHUTENBHbIX
opraHoB, MCA 1 'eHNpoKypaTypbl YCTAHOBMEHO, YTO HU OAHO NULIO 13 OCYXAEHHbIX Mo cTatbe 321-1 YK YkpanHbl nocne BCTynneHus
B CUIy 0OBMHUTENBHOTO NPUrOBOpa He HAaXOAWIOCh B MecTax uLleHnst ceobozbl, Bce Obinv 0cBoOOXKAEHb! OT 0TObIBAHUS HaKa3aHWs.
CyLLecTByeT MHOXECTBO MH(OPMALIMOHHBIX PECYPCOB, KOTOPbIE NPEACTABNSAT pasnuyHble DOpMbl CTAaTUCTUKK, OAHAKO pa3obpaTbes B
HUX O4EHb TPYAHO. BonbLUOe KONMYeCTBO YroNoBHBIX NPOU3BOACTB PACcCNeaytoT B TEYEHUE ANUTENBHOTO BPEMEHU, @ MOCKOMbLKY AOCTYN
k EonMHomMy peectpy focyneGHbIX paccrefoBaHuii 3akpbiT M paspeLleH TornbKo opraHam focyaebHoro paccnefoBaHus v NpokypaTypbl,
NPOCMOTPETb MHOPMALMIO OTHOCUTENBHO OKOHYaHWS focyAebOHOro paccnefoBaHys Mo TeM UMK MHLIM Aienam psiaoBbIM NOMNb30BaTENAM
MH(OpMaLMKM He NPeACTaBNAeTCs BO3MOXHbIM.

BuiBogbl. HecmoTpsi Ha Gonbluoi MaccmB HIMA, npuHAaTbLIX B YkpanHe Ans npefoTepalleHuns pacnpoctpaHenust ®J1C, Ha cTporocTb
caHkummn ctatbn 321-1 YK YkpauHbl, KOTOPOW yCTaHOBMEHa yronoBHas OTBETCTBEHHOCTb 3a dhanbceudmkaumio u obopot OJIC, a Takke
BaXKHOCTb NS 300POBbsl HaceneHus, Bonpockl danbcudukaumm J1C, acddekTuBHOCTL Mep 60pbbbl C 3TUM SBNEHWEM [OCTaTO4MHO
HU3Kas.

KnioueBble croBa: anbcugukaums nekapcTs, MeaMUMHCKOE 3aKOHOAATENbCTBO, 3P(EKTUBHOCTD, YrONIOBHOE NPaBo.
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[pobnema danbcudikarii rikapcbkux 3acodis (JI3) akryansHa
JUTSL BCIX KpaiH cBiTy. EdekTrBHICTS 60pOTHOH 3 MOMMPEHHIM
(anbcudikoBanux Jikapebkux 3acodis (PJI3) y pisnux kpaiHax
pi3HA, K 1 00CATH MEANYHOI MPOAYKIIL, SKY IMiAPOOISIIOTh.
bynb-sika nepixkasa, KOTpa mparHe 0 3a0e3NedeHHs] BHCO-
Koe(eKTHBHOrO KOHTpOIIO Haj obirom JI3, Mae po3s’si3aTu
pobIeMy KOMITIIEKCHO, IEpeIyCiM Yepe3 YXBaJICHH SKiCHOTO
HaI[lOHAJIbHOTO 3aKOHO/IaBCTBA, @ OPTaHN BUKOHABYOI BJIaJN
TIOBMHHI HE TUIHKY 3BEPHYTH YBary Ha mpobiemy 6opoTeou
3 ®JI3, ane i B3sITH B Hill HaifakTUBHINIY y4dacTb. [IpoBinHy
POITb MAFOTh BiZirpaBaTé MMPaBOOXOPOHHI opranu. HeoOximxHa
y3rojkeHa po00Ta CHIIOBHX BIZOMCTB 13 PO3CIilyBaHHS BH-
nanxiB Qanscudikarii JI3 1 miAMITBHIX BUPOOHHUIITB, 8 TAKOK
KOHTPOJIIOBAJILHUX OPTaHiB i3 BUSBJICHHS TAKOi MPOIYKIIii.
[MorpibHa cucremaruzanis CIiJU0i Ta Cyl0BOi HPAKTHKHU 3
I[FOTO TTUTAHHS, CTBOPEHHS €JMHOI CHCTEMH OOMIKY (DaKTiB
BusiBieHHs OJI3.

AKTyaIpHICTB IOCIiKEHHS 3yMOBIICHA HEOOX1THICTIO CHC-
TEMaTHYHOTO MOHITOPUHTY Ta aHaJli3y HOPMAaTUBHO-TIPAaBOBUX
axtiB (HITA) momo npotuxaii o6iry ®JI3 s oniHOBaHHS iX-
HBOT e)eKTHBHOCTI Ta YXBAJICHHSI yIIOBHOBa)KEHHMH OpPraHaAMH
BITIOBITHUX 3aXOIiB.

MeTa po6otu

Amnani3z 3axoriB i HITA 3 murans panscudikartii JI3, mo yxsaseHi
B YKpaiHi ITiCJIs1 TPOTOJIOIICHHS HE3aJIeKHOCTI, Ta OLIHIOBAHHSI
TXHBOT €()EKTHBHOCTI B aCIeKTi IPUTIATHEHHS BUHHUX OCi0 J10
Bi/IMOBITAJTHHOCTI 32 MiAPOOKY (papMarieBTHIHOT TPOIYKITii.

Marepianu i MeTogu pocnimkeHHA

[Mpoananizysasm HayKoBI myOutikarii 3 mpobnemu dasbendika-
1ii J1iKiB, a Takok 3akoHu Ykpainu Ta HITA, yxBaneHi pisHuMu
OpraHamH BJIaJIv [Tl O0POTHOM 3 TIOMHPEHHIM (aTbcru(iKo-
Banux MJI3, 3BiTHICT NPaBOOXOPOHHKX OpraHis, [ eHepanbHOl
npokypatypH, JepxkasHoi cynooi amminictpamii (JICA) ta
CY/IOBI pIIlICHHS, BHECEHI B CAMHUIA NepKaBHUI PeecTp Cy-
noBux pimens (€JIPCP) 3a crarrero 321-1 KpuminansHOTO
konekcy (KK) Vipainu.

Pesynbratu

Tepmin «danbcudikoBaHi JTikapchKi 3ac00M» B 3aKOHOJAB-
cTBi Ykpainu 3’sBuBcs me y 2001 p. mpu 3aTBepkeHHI
Hakasy MiHnictepctBa oxopoHu 310poB’st (MO3) Ykpainu Bix
30.10.2001 p. Ne 436 «IIpo 3arBepmkeHHs [HCTpYKIil po
TIOPSIIOK KOHTPOJTIO sikocTi JI3 it yac ontoBoi Ta po3apioHoi
toprieii» [1]. IncTpykuis BcranoBmia, mo ®JI3 — mikapebki
3aco0m, M0 HaBMHUCHO HEMPaBMIFHO MPOMAapKOBaHi MIO0
IJICHTHYHOCTI Ta Ha3BU BUPOOHUKA. Dabcu(hikoBAHUMHU MO-
KyTb OyTH SIK OpUTIHAIBHI, TaK 1 BIATBOPEHI penapaTy; BOHA
MOXKYTh MICTHTH IHIPEIIEHTH y BIAINOBIIHOMY a00 HEBiJIIO-
BITHOMY CKJIafi i MOXKYTb OyTH O€3 TIFOYMX PEUOBHH, 3 HEIO0-
CTaTHBOIO TXHBOIO KIJIbKICTIO @00 B MiPOOJICHOMY YIIaKyBaHHI.

[Ticns BTpaTét YMHHOCTI IFOTO HAaKa3y Ha IMiICTaBi HaKa3y
MO3 VYkpainu Bix 29.09.2014 p. Ne 677 [2] TepMmiH «hanbCu-
(ixoBaHi JiKapchKi 3ac00M» 3 OHOBJIEHOI IHCTPYKLI{ 3HUK, &

THCTPYKIIIS il 4ac BU3HAYEHHS IIbOTO TIOHSTTSI CKEPOBYE JI0
nonokeHb 3akoHy Ykpainu «IIpo sikapcbki 3aco0u», xoua
BOJIHOYAC MICTHTh BH3HAUCHHS TOHSATH «IIKAPChKI 3aCO0U
CYMHIBHOI SIKOCTI» Ta «HESIKICHI JIIKAPCHKi 3aCO0M».

VY 3axoni Ykpainu «IIpo mikapceki 3acobm» 123/96-BP
[3] Busnauenns DJI3 3’sBunocs y 2011 p. Ha migcrasi 3a-
koHy Ykpainu Ne 3718-VI Bix 08.09.2011 p. [4]. 3akoHoM
BcTaHoBiIeHO, mo PJI3 — mikapchkuil 3aci0, KU yMHCHO
TPOMapKOBAHUIA, HEIICHTHYHO (HEBIIIIOBITHO) BIIOMOCTSIM
(omHiit a0o geKiTbKOM i3 HUX) mpo JI3 13 Bi/IMOBITHOO HA3BOKO,
o BruirodeHi B JlepxkaBuuit peectp JI3 Vipainu. Tak camo
JI3, yMucHO mizpoOieHui B IHIINKA CrIOCiO, HE BiAMOBiIa€e
BiZIOMOCTSIM (O/IHIM 200 IEKiIbKOM 3 HHX ), 30KpeMa Tipo JI3 i3
Bi/IMIOBITHOTO HA3BOIO, IIT0 BKJIIOUEHI B J{eprkaBHui peectp JI3
Vipaian. Xoda TepMiH «aabcrdikoBaHi JIKapChKi 3ac00m»
Ha piBHI 3aKoHy BU3Ha4YeHO Timbku y 2011 p., me 1o mporo
yxBayi psix HITA, sskiMur BIIpoBaKyBaITHCS TICBHI 3aX0I1
o0 60poTeOH 3 posnoBcromkeHHsM DJI3.

Tax, Gyna yxsaiena [Iporpama 60poTs0H 3 BUPOOHUIITBOM
i posnoBctomkenHsm DJI3 Ha 20032008 pp., 3aTBepIKCHA
nocraHoBoro Kabinery MinictpiB Ykpainu (KMY) Ne 1075
Bix 17.07.2003 p. [5]. IIporpamMoro OXOILUICHO HU3KY BayKIIH-
BHX NUTaHb, CIIPIMOBAHUX HA HEJOMYIIECHHS HA BHYTPIIIHIN
PUHOK HemoOposKicHUX 1 (anbcudikoBanux JI3. Bona Oyma
CTIPSIMOBaHa Ha OCUIICHHS JIEPKaBHOTO KOHTPOITIO 3a SAKICTIO
JKiB 1 60pOTHOM 3 BUPOOHUIITBOM, PO3TOBCIOmKeHHIM DJI3.
Ha Buxonanus miei nporpamu Hakazom MO3 Ykpainn Bix
04.09.2003 p. Ne 411 3arBep/pKEHO IUTaH 3aXO0/IB 13 YITKUM BH-
3HAYCHHSIM ITUTAHb 1 BUKOHABIIIB, TEPMIHH LIOIO0 Peai3arii Iux
3axoaiB [6]. Y 2008 p. posnopsimpxenns KMY Bin 10.09.2008 p.
Ne1247-p [7] nito mporpamu pogosxkeHo 1o 2014 p.

Haxazom MO3 Ykpainu Big 13.09.2010 p. Ne 769 3arBep-
okeHo KoHmenito po3BUTKY (hapMarieBTHIHOTO CEKTOpa ra-
Ty3i 0xopoHH 310poB’st Ykpainu Ha 2011-2020 pp. [8], sixoto
nepenbdadyeHo po3poOICHHS 3aXOMiB MO0 HEIOMYIIEHHS
peanizamii parscru(ikoBaHIX, HESKICHHUX 1 He3apeeCTPOBAHMX
JI3 u1st KOOpAMHYBAHHS /i MXK IPABOOXOPOHHUMH OpraHa-
MM, OpraHaMM BUKOHABYOi BJIaJIM; CTBOPEHHS B JlepkaBHiii
ciryx0i1 3 nikapchkux 3aco0iB ([epxmikcnyx6i) Ykpainu
BIIKpHUTOT cucteMu iHGOPMYBaHHs CyO’€KTIB PHHKY, Ipa-
BOOXOPOHHHX 1 KOHTPOJIOBAJIbHUX OPraHiB IPO BHSBICHI
(anbcudikaTy; MATPUMKA HA HAJIGKHOMY PiBHI ITPO30POCTI,
BiAKpHUTOCTI iH(OpMAIii PO HAsBHICTH HA PHHKY HESIKICHIX
a6o danscudixoBannx JI3. Ha Buxonanns miei Konmemnii
MO3 Vkpainu rakazom Ne 459 Big 30.05.2013 p. 3arBep-
JDKEHO TUIAH 3aXO0AiB 1070 BukoHaHHs KoHnenmuii po3BUTKyY
(hapMaLeBTUIHOTO CEKTOPA rajly3i OXOpOHH 3/10p0B’st YKpa-
inm ma 2011-2020 pp. [9]. [1nan nependayaB Taki OCHOBHI
3aX0JIH:

— PO3IIMPEHHS CMiBPOOITHUIITBA 3 MIXKHAPOJAHUMH OpTraHi-
sarismu: BOO3, MiXHapoIHO CHCTEMOIO B3aemofii (ap-
maneBTrunux iHcnekiii (PIC/S), €BponeichKow areHIier
3 JI3 (EMA), €BponeiicbKuM ITUPEKTOPATOM 3 KOHTPOIIO
JI3 (EDQM), Mi>kHapomHOIO KOMICI€I0 3 TapMOHI3ail MoI0
NUTaHb BUBYCHHS, BUSIBIICHHS, BUIYUCHHS, 3aII00iraHHsI 110~
MMpeHHIo (anbcudikoBanux Ta cydcrannapraux JI3, cran-
Japrusatii, ceprudikanii BUpoOHMITBA Ta 1ucTpudyii JI3,
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MixHapoHOO iH)OPMALIIHHOI MEPEKEI0 3 TUTaHb MOJIITHKH
I[IIHOYTBOPEHHs Ta peimOypceartii JI3;

— BHECCHHSI 3MiHM B HM3KY 3aKOHOJaBYMX I HOPMATHBHUX
aKTIB;

— PO3pOOIEHHS 3aXO/iB IIOJ0 HEAOMYIIESHHS peai3aril
(anpcudikoBaHNX, HESKICHUX 1 He3apeecTpoBaHuX JI3 mis
KOOPJIMHYBaHHS Aifl MK IPABOOXOPOHHUMH OpraHaMH, Op-
raHaMy BUKOHABYOI BIIa]IH;

— YIIOCKOHAJICHHSI BIIKPUTOT CHCTEMH iH(OPMYBaHHS Cy0’ €K-
TIB PUHKY, IPABOOXOPOHHUX 1 KOHTPOJIOBAJILHUX OPraHiB Mpo
BUsIBIICHI (asibcrdikary;

— YAOCKOHAJICHHSI CUCTEMH YIPAaBIiHHS Ta KOHTPOIIO 32
SKICTIO, Oe3MeKor0 Ta BUpoOHHUIITBOM JI3 Ha BCIX PiBHSX.

YacTrHa NMUTaHb 13 IUIaHY 3aXOAIB, SIK-OT YAOCKOHAJICHHS
BiIKpUTOI cuCTeMH iH(GOpMyBaHHS Cy0’€KTIB pPHHKY, Ipa-
BOOXOPOHHHUX 1 KOHTPOJNIOBAJIILHUX OPTaHiB MPO BHABICHI
(anbcudikare, po3poOIeHHS Ta peaizallis KOMIUICKCY 3aXO0/iB
13 3aXUCTY BHYTPIIIHBOTO PHHKY Bijl HEIOOPOCOBICHOT KOHKY-
PEHIIii, T0Ci He BIPOBaKCHA.

Hanpukinmi 2010 p. KMY 3arBepmkeHo Yromy mpo criBpo-
OiTHHITBO B 00poTHOi 3 00irom DJI3 [10], miamucany ypsaamu
nepxas-ygacHuis CHJI 14.11.2008 p. y M. Kunmuesi (ITocra-
HoBa KMY Nell14 Bin 08.12.2010 p.) [11]. Yroma nependavana:

— TIPOBENICHHSI OTODKEHUX 3aXO/IiB 00 O0pOTHOHM 3 00i-
rom @JI3, 30kpeMa MPoBeICHHS KOHTPOILOBAHHX ITOCTAYAHb;

— TapMOHi3alii HOPMATUBHHX MPABOBHX AKTIB, III0 PETYITIO-
10TB 00ir JI3, BiAMOBITHO 10 MIXKHAPOITHUX CTAHAAPTIB, Y TOMY
yuci 3 pekomMenaauisiMu BOO3;

— 0OMiH iH(pOpMaLli€ro PO CIIOCOON MPUXOBYBAHHS Ta Ma-
ckyBanHst DJI3, 1110 3aCTOCOBYIOTHCSI ITijT YaC TPAHCIIOPTYBAHHS
Ta 30yTY, @ TAKOX MPO METO/IM X BUSIBJICHHS;

— pO3pOOJICHHsT METOAMYHUX PEKOMEHJIALlH 13 KOHTPOIIO
stxocTi JI3 1 BusBnenns OJI3;

— pO3pOOIECHHS METOIUIHIX IIPOTPaM i3 MiATOTOBKH i T1e-
PETIiIrOTOBKY KaJIpiB s pOOOTH Y cepi KOHTPOIFO SKOCTi
JI3 i 6opotrou 3 06irom DJI3;

— HaJIaHHs B3a€MHO{ HayKOBO-TEXHIYHOI Ta KOHCYJIHTATHBHOI
JIOTIOMOTH 3 TIMTaHb 00poTHOM 3 00irom DJI3;

— CIIPUSIHHS BIIPOBA/DKEHHIO CyYacHNUX TEXHOJIOTIH 3aXUCTY,
30KpeMa 3aXMCHOT0 MapKyBaHHs JI3 i METOMUK IXHBOTO BUKO-
pHCTaHHs, CIIPSIMOBAHKX Ha NpUIMHEeHHs 00iry dJI3;

— IPOBE/ICHHSI HAYKOBO-IIPAKTUYHUX KOH(DEPEHIIi, ceMiHa-
PiB 1 CHMITO31yMIB 3 aKTyaJbHHUX NMUTAHb OOPOTHOM 3 00irom
DII3.

YacTiHA MUTaHb YTOAH, 30KpEMa PO3pOOICHHS METOIMIHUX
PpeKOMEeH AT 13 KoHTpoIto sikocti JI3 1 BusBienns OJI3, me-
TOJMYHMX HPOrpaM i3 MiATOTOBKY M MEperniArOTOBKH KaJIpiB
11t pobotr y cepi KoHTpoUTo sikocTi JI3 1 60poTHoH 3 00irom
@JI3, He BnpoBa/pKeHi. BpaxoBytoun MiHIMI3alli0 criBOpari
VYkpainu 3 IHIIMMHU KpalHaMH B paMKax L€l opraizamii Bij
kBiTHs 2014 p., yrona GakTH4YHO HE Mpartoe.

Y 2011 p. BHECEHO psiJi 3MiH 1 IOTIOBHEHD Y 3aKOHOABCTBO,
1o crocyBanocs OJI3. Tak, 3akoroMm Yipainu «[Ipo BHEeCeHHS
3MIH 10 JIeSKIX 3aKOHOABYMX aKTiB YKpaiHW moao 3armo0i-
rafs (anscudikarmii Tikapchkux 3aco0iBy (Ne 3718-VI Bin
08.09.2011 p.) [4] monoBreHo Komeke Ykpaiau mpo agMiHi-
CTpaTHBHI NIPaBOIIOPYIIEHHS cTarTero 44-2, mo nependavana

aIMIHICTPATUBHY BINOBIIbHICTh 32 YMHUCHE BUTOTOBIICHHS,
npuaOaHHs, NepeBe3eHHs, NepecuanHs abo 30epiranus 3
MeToro 30yTy abo 30yT 3aBigomo ®JI3, 110 BUMHCHI B HEBE-
mukux posmipax. Breceno 3minm 1o KK VYkpainn: 3miHeHO
qucrosutiro crarti 305, B Ky IOJaHO BiMOBITANBHICTE 32
koHTpabany OJI3, momoBHeHO cTarTero 321-1, IKO0 BCTaHOB-
JIeHa BiIIOBINANBHICTE 32 (anscudikartito JI3 ado odir OJI3.
Taxox 1M 3aKOHOM BHECEHO 3MiHH J10 3aKoHy Ykpainu «IIpo
JKapchKi 3aco0m» 123/96-BP, mogaHo BiacHe BU3HAYCHHS Ha
piBHi 3akoHy Ykpainu, 1o Take OJI3.

3akoHoM Ykpainu Big 05.07.2012 p. Ne5065-VI[12] BHECEHO
3MiHH 10 Ha3BaHuUX crarel Kogekcy Yipainu mpo aamiHicTpa-
TuBHI paBonopymenHs Ta KK Ykpaiau, mocuieHo BiamoBi-
JaTbHICTB 3a panbcudikariro ado obir GJI3.

301.01.2016 p. nHabpana unaHOCTI KoHBeHtis Paqn €Bporm
TIPO TTiAPOOTEHHS MEIMIHOT IPOIYKITii i MOi0HI 3MOYHHH, 110
3arpoXKyroTh OXOpOHi 3710poB’s [13], patndikoBana 3akoHOM
Vpainu Big 07.06.2012 p. Ne 4908-VI1[14]. Konsenuis cipsi-
MOBaHa Ha JIOCSTHEHHS 3arajbHOI METH 100 OOpOTHOM 3i
3JI0YMHHICTIO, SIKa BKJIFOUAE MiPOOTCHHS MEIMIHOT TTPOTYKIIT
Ta MOAIOHI 3JI0YMHH, 110 3arPOXKYIOTH OXOPOHI 370POB’s, 30-
KpeMa [IISIXOM 3aKpiIlIeHHs HOBUX 3JI0YMHIB 1 KpUMIHAIBHHUX
CAHKIIIH, 1[0 CTOCYIOTHCS IIHX 3TOYNHIB.

3a ymoBamu Jii KoHBeHIIi1, K0kKHa CTOpOHA BKHUBAE HEOOX -
HIX 3aKOHOJABYHX Ta HIIMX 3aXOMIB [JI BCTAHOBICHHS BUMOT
JI0 SIKOCTI 1 OE3MEYHOCTI MEIUYHOT TIPOYKIIii, 3a0e3TeueH s
0e3MeYHOr0 PO3MOBCIOKEHHST MEANYHOI MPOAYKIIii, 3armo0i-
TaHHsI iAPpOOJICHHIO MEANYHOT MPOIYKIi{, aKTHBHNUX PEYOBHH,
eKCIIMITIEHTIB, YaCTHH, MaTepiajiB, akcecyapiB. AJie ynmaina
KUIBKICTh 1mosioxkeHb KOHBEHIIIT, 30KkpemMa 10 KX HaJIekarh
00TsDKITMBI 00CTaBUHH, cTaHOM Ha KiHels 2020 p. mo KK Yipa-
iHM He BHeceHa. Hampukiiaja, He BBEACHO BiAMOBINANBHICTH
3a 37I0YMH, CKOEHUH 0CO0aMHU, SIKi 3JIOBKHUBAIIU JIOBIPOFO, II0
HaJaHa iM K IpodecioHatam, i 3a 371091H, CKOEHHH 0c00aMH,
AKi 3TOBKHBAIN JOBIPOIO, HAAHOKO iM SK BHPOOHUKAM, a
TaKOX MOCTaqaIbHAKAM.

VY rpymni 2018 p. posnopsipkerssim KMY Ne 1106-p [15] 3a-
TBeppKeHo [ lnan npioputeTHnx Aiit Ypsiay aa 2019 p., B sikomy
Ha MO3 VYkpainu Ta lepxitikcmysx0y mokiiaeHo 000B’s130k
po3pobut Ta nogaru 10 KMV 3ak0oHOIPOEKT PO BHECEHHS
3MiH 10 3akoHy Ykpainu «IIpo nikapcbki 3aco0m» 1070 3a-
MPOBAJKEHHSI CTIELIAbHOTO KOJLyBAHHSI KOXKHOTO yITaKyBaHHSI
JI3, o Mao Ha MeTi BUPOOHTH JIi€BUI MeXaHi3M OOpPOTHOH 3
(anpcudikoBaHOIO Ta KOHTPa(hHaKTHOIO TPOIYKITIETO.

Poznopsmxerrsim KMV Big 03.04.2019 p. Ne 301-p cxBa-
nero KoHmenmiro peamizarmii JepKaBHOT MOJTITHKY OO
3arobiranus anbeudikanii ikapcbkux 3aco0iB [16]. Mera
Konnenmii — Bu3Ha4eHHs MeXaHi3MiB 3arto0iranHs aabenudi-
Kkauii JI3, BcTaHOBJIEHHS CTPOKIB YIIPOBA/KEHHS €pEeKTHBHOT
cuctemu 3anobiranns danscudikanii JI3 st 3nilicHenHs 3a-
XHCTY MPaB CII0KUBAYIB Ha SKICHI Ta Oe3meuHi Jiku. OCHOBHI
MexaHi3mMu 3anodiranss Ganbcudikarii J13:

— IOCTYIIOBE BIPOBA/LKEHHSI MapKyBaHHsS KOHTPOJIbHUMU
(imeHTH(IKAIIITHIMI) 3HAKAMH YTIaKyBaHb JIIKAPCHKHX 3aC00iB
3TiTHO 3 TepenikoM, 1o BusHaueHnit MO3 Ykpainu;

— CTBOPEHHS €IMHOI CHCTEMH INPOBEJCHHS MOHITOPUHTY
obiry JI3;
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— 3a0e3MeYeHHs TIEPEBIPKH KIHIICBHM CIIOKUBAYEM JIOCTO-
BipHOCTI 1H(popMmarii mpo JI3.

Jlist giTkol peanizanii KoHuerii po3nopsikeHHsIM 3aTBep-
JHKEHO IUIaH 3aX0/11B, BU3HAYEHO BiIIMOBIJAILHHUX 32 BUKOHAHHS
3aBJiaHb, BCTAHOBIICHO CTPOKU BUKOHAHHS.

Ve B mumHi 2019 p. moctanoBoto KMV Ne 653 [17], mo
HabOpana gurHOCTI 30.07.2019 p., 3atBepmKeno [lopsmok
3aIpOBa/PKEHHS MIJIOTHOTO MPOEKTY IMI0/I0 MAapKyBaHHs KOH-
TPONBHUMH (1IeHTU]IKAIfHIMK) 3HAKaMU Ta MPOBEJCHHS
MoHiTopuHry o0iry JI3. 3rigno 3 nannmn MO3 Ykpainu [18],
HeOoOX1/{HI 3MIHH MaloTh YIIpOBapKyBaTHcs mpotsirom 2019—
2023 pp. Ha nepuiomy erarti, 1110 MaB TpuBatu 10 Kinist 2020
p., 3aIyCKaBcs MUIOTHUAHN MPOEKT 1 Mayia OI[IHIOBATUCS HOTO
€(peKTHBHICTB, TAKOXK TTepe10avyanocs BIPOBAINTH EEKTPOHHY
0a3y TaHUX 1 aBTOMATH30BaHy CHCTEMY IPOBEACHHS MOHITO-
puHTy 00iry JI3, moBMHHI Oyl IPOBOAUTHCS KOHCYJBTAIII 3
BUPOOHWKAMH JTKIB, criOKiBadamMu. [Ipyruid 1 Tperiil eramm
(2021-2023 pp.) — ocTyIOBE 3aPOBAPKEHHS 000B’ I3KOBOTO
MapKyBaHHS JI3 1 MOHITOPHHT iXHBOTO 00Iry.

Ha BukoHaHHs 11i€i moctanoBw B :x0BTHI 2019 p. MO3 Vkpa-
THM 3aTBEP/DKEHO MEpPeJTiK YYaCHHKIB MiJIOTHOTO IPOEKTY OO0
MapKyBaHHsI KOHTPOJIbHUMH (11eHTH(DIKAIHHIME) 3HAKAMHE
Ta POBENIEHHS MOHITOpHUHTY 00iry JI3 cranoM Ha 19 BepecHst
2019 p. (maxa3z MO3 Ykpairu Ne 2071 Bix 11.10.2019 p. [19])
imepenik JI3, momo AKX 3ampoBaIKy€eThCsl MAPKYBaHHS KOH-
TpoibHUMH (1IeHTHDIKAI[IHIMI) 3HAKAMA Ta TPOBOIUTHCS
MOHITOPHUHT 00iry JiKiB cTaHoM Ha 15 sxoBTHS 2019 p. (Haka3
MO3 VYkpaiau Ne2194 Bin 30.10.2019 p. [20]).

Huni Hemae viTko1 iH(hOpMaii 11o/10 peaizanii MiJoTHOro
HIPOEKTY.

Amnamizyroun HITA, yxasieni B Ykpaii 11t 60poTs0H 3 po3-
MTOBCIOLKEHHAM Ta 00iroM DJI3, BCTaHOBHIIN: 3aKOHOIABCTBOM
HE BPEryJIbOBAaHO HU3KY ITUTaHb, SKi CyTTEBO JONOMOIIH B
60poTE0i 3 MM SIBUIIIEM, HATIPUKIIA, BiICYTHIH MTOPSAIOK 3HH-
IICHHS CIIACAHOTO (PApMAIIEBTIYHOTO 00N THAHHS;, HEMA€ YiTKO
BU3HAYCHUX KPUTEPIiB ONPIITIOMHEHHAS iHPOPMALIIT PO BHSIB-
nerHst DJ13; He po3po0IIeHO Ta HE 3aTBEPKEHO SKCIIPEC-METOH
JuTs1 BUsIBIICHHS (pastberikoBaHux a0 cymHIBHUX JI3 B anTekax,
aNTevyHNX CKJIa/ax; BIICYTHI OKpEMi IpaBiIia 3HUIIEHHS caMe
(anbendikoBaHOT MEIUUHOT TPOAYKLL (BKITIOYHO 3 MEIIMIHUMHU
BHPOOAaMH) TOILIO.

VY nucronani 2019 p. iCTOTHO MOCHICHO KPUMIHAIBHY
BinmoBimaneHicTh 3a ¢anbcudikamito JI3 abo obir GJI3
IUIsIXoM BHeceHHs 3MiH 10 crarti 321-1 KK Ykpaian (3axon
Vipaiau 284-1X Big 12.11.2019 p., sxuit HabpaB YHHHOCTI
28.11.2019 p.) [21].

BiamosinHo mo crarri 321-1 (danbcudikamnis JI3 ado obir
@J13) KK Vkpainu, BUTOTOBJICHHS, TPUI0AHHS, ICPEBC3CHHS,
TiepecuIanHts, 30epiranss s 30yTy abo 30yt 3aBimomo OJI3
KapaeThCs M030aBIICHHSM BOJII Ha CTPOK Bix 5 110 8 pokiB (10
[IbOTO CAHKI[S 32 Taki [il mepembadaia mo30aBaCHHS BOJI
Ha cTpoK Bix 3 10 5 pokis). Ti cami fii, BYMHEHI TTOBTOPHO
a00 3a MmomepeIHbOI0 3MOBOIO TPYTIOIO 0Ci0, 400 y BEITHUKHX
po3Mipax, abo SKIIO0 BOHW CIIPUYHWHIIIA TPUBAIHHA PO3Iaa
37I0poB’s ocobu, a Takoxk BupoOHHITBO DJI3, KaparoTbcs
030aBICHHSAM BOJIi Ha CTPOK Bij 8 1o 10 pokiB (paHimie — Bix
5 1o 8 pokiB) i3 030aBICHHSM IIpaBa 00iMaTH MEBHI MOCAIN

a0o0 3aiiMaThCcsl NEBHOIO JSUIBHICTIO HA CTPOK JI0 3 POKIB 13
KOH(iCKalli€l0 MaliHa.

Kpim Toro, 3akoH MOCHITIOE BIANOBIAAIBHICTD CITY)KOOBHX
0ci0, isTBHICT SKHUX Oe3MocepenHbo MoB’s3aHa 3 00iroMm
nikiB. Tak, po3moBcromkeHH: 3aBinomo OJI3 ciyx60BorO 0CO-
0010 IIITXOM 37I0B)KHBAHHS CITY’>KOOBHM CTaHOBHILIEM, MEIHY-
HIM 200 (hapMareBTHIHUM TIPAIIBHIKOM a00 32 JOTIOMOTOIO
iH(hOopManiiiHUX cucTeM, 30KpeMa iHTEpHETY, Kapa€eThesl 1103~
GaBieHHsIM BOJIi Ha CTPOK Bijt 8 10 10 pokiB i3 mo30aBeHHSM
npaBa 00ifiMaTH TIeBHI nocay, KoHpickaliero MaitHa. Skiio
Iii, HaBeneHi y 4. 1, 2 ¢t. 321-1, cipuuuHUIM CMEPTh 0cO0U
a0o0 THIII TSHKKI HACHIIKH, OYJIM BYMHEHI B 0COOIMBO BEJIMKHX
posmipax, nependoaueHe mo30aBIeHHs BOJi Ha CTPOK Bijx 10 10
15 poxkiB abo TOBivHE TT030aBICHHS BOJII 3 KOH(]iCKaIli€ro MaitHa
(Mo 1pOTO CaHKIIiA 3a TaKi Jii mepenbadaa mo30aBIeHHS BOJi
Ha CTpoK Bifx 8 10 10 pokiB a00 HOBiYHE 1MO30ABICHHS BOJI 3
KoH(iCKaITiero MaifHa).

Otxe, BHeplie BiOBIIANBHICTS 3a (anbeudikanito JI3
B Ykpaini BBeneHa y 2011 p., konmu KK Vkpainu nonosHmiu
crarrero 321-1 (3akon Yrpainu Ne 3718-VIBin 08.09.2011 p.),
micist 4oro g0 cr. 321-1 aBiui BHOCHIHCS 3MiHE (3aKOHU
VYrpairnn Ne 5065-VI Big 05.07.2012 p. Ta Ne 1019-VIII Big
18.02.2016 p.).

VYKpalHChKi BYEHI TOCIHIMKYyBalIH KpPUMiHAIBHY Bigmo-
BimanpHicTh 3a amscudikanito JI3: I. A. Kosanenko [22],
A. O. Bbaiiga [23], O. b. ITanbkeBuy, b. I1. ['pomoBuk [24],
O. I Tyk [25], O. O. Mononoxonosa, 1. B. bymiyesa [26] Ta
iHIII. AJIe MUTaHHS HAJICKHOTO OOJIIKY Ta IPaBIMBOi CTAaTHC-
THKHU KPHUMiHAJIbHUX TIPOBA/DKEHB 13 [IUX MUTaHb, PE3YJILTaTIB
JIOCYZIOBUX PO3CIIiayBaHb 3a CT. 321-1 mocmimkyBaiu BKpai
Mauo. BpaxoBytoun, 1o B YkpaiHi MOCTii{HO TpHUBaE IUCKYCist
II0J10 peasibHUX 00CSITiB pHHKY (hanbeudikoBanux JI3, aBropu
B3SUTH 32 METY JIOCHIUTH CTaH CIIPaB MO0 KUTBKOCTI MOpPy-
IICHNX KPAMiHAIBHUX MpoBaKeHsb 3a cT. 321-1 KK Ykpaiau
Ta Pe3yIBTaTiB JOCYIOBOTO PO3CIiyBaHHS Y BUIIISII BUPOKIB,
3aKPUTHX MPOBA/DKEHb, 3pOONUTH aHAJI3 JUKEPEN OTPUMAHHS
Takoi iH(popMallii, BUSIBUTH PO3OIKHOCTI Ta 3pOOUTH BUCHOBKH
PO 3pYYHICTH KOPHCTYBAHHS TaKOIO 1H(POPMAILLIIO.

CrarucTHyHi JaHi PO 3apeecTpoBaHi KpUMiHAJIBHI TTpaBo-
THIOPYIIEHHS Ta PE3YJIBTaTH IXHBOT'O IOCYI0BOTO PO3CIIiTyBaHHSI
nyOniKyoTh Ha odiliiiHOMY caiiTi [eHepanbHOi IpoKyparypH
Vrpainu [27,28] 3a ¢opmoro Ne 1 «Eaunuii 3BIT PO KPUMi-
HAJIBHI IPABOMIOPYIICHHSD. Y mabauyi [ HaBeIeHi y3araibHeH]
nani 3a 2013-2020 pp. AHani3 TMHAMIKA KPUMIiHATBHUX TIpa-
BOTIOPYIIICHB, ITIO/IO SKKX Ha KiHEI[h 3BITHOTO MEPioLy pillIeHHS
PO 3aBepIIeHHs a00 3yITMHEHHS HE YXBaJICHO, CBIIUMTH PO
JIOBOJII BEJIMKY MHUTOMY Bary BiZJHOCHO 3arajbHOi KUIBKOCTI
00JIIKOBaHKX TTPaBONOPYILEHS, a came Bixt 39,3 % (2013 p.) no
97,5 % (2018 p.), 1110 BKa3ye Ha HU3bKY e(heKTUBHICTD PO3IIISITY
cripas. Le miaTBepmpKye HU3bKHIT PIBEHb MPABOIOPYIICHbD, 32
SIKMH 0¢00aM BPpy4€eHO MOBIIOMIICHHSI ITpO 111103py —Biz 5,0 %
(2018 p.) 10 23,8 % (2015 p.), BunsitkoM € 2013 p. — 60,7 %.

3BIT CKITAAETHCS OPraHAMH IIPOKYPATyPH IIOMICSIHO HApO-
CTAIOYHM ITiICYMKOM 3arajioM y IepyKaBi Ta perioHi. 3BITHICTh
(opMmyeThes Ha TiACTaBi BiIOMOCTEH, 110 BHeceHi 10 €P/IP,
KEepIBHUKAaMHU TPOKYpaTyp Ta OpraHiB JOCYOBOTO PO3CIiLy-
BAHHSI, IPOKYPOPaMH, CJIiTYUMH, Ai3HaBa9aMH OpPraHiB MOJILIiT,
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Tabnuuga 1. Y3aranbHeHi AaHi npo KpuMiHanbHi npaBonopyLeHHs 3a cT. 321-1 (2013-2020 pp.)

21-1 KK Ykpainu — ®anbcudikauis nikapcbkux 3acobiB abo o6ir dranbcucikoBaHux nikapcbkux 3acobis

KpumiHanbHi npaBonopylueHHs KpuMiHanHi KpuMiHanuHi KpumiHanbHi
z:g)zq%g:‘::::rﬁqy%““ﬂ NpaBoNopYyLIEHHS, NpaBoNopyLUeHHs, :g:;z;ennﬂ
ObnikoBaHoO 4 . 3a IKUMU NPOBAKEHHS |B SIKMX NPOBaKEHHS !
KpMMIHAND- B AIKUX 3yNMHEHO BiANOBIAHO HanpasneHi 4o cyay 3AKPHTO B AKUX Ha
HUAX NDABO- Ao cT. 280 KIMNK Ykpainu KiHeLb 3BiTHOTO
p nepiogy
nopyueHb .
) : pilleHHs
y 3B R3Ky ]I 3 00BMHY- | BUMHEHI AN He yXBaneHo
3 3aXBOpIO- nepedyBaHHA humeponsn. Y | ke nn. 1,2, 4,6, Y
BaHHAM nifo3proBaHoro aKTOM o'::)ilﬁ 9-1 ctT. 284 (npo 3ang-
nigo3pioBaHOro | He Bigome KMK Ykpainn LT e
3YNNHEHHS)
2013 pik |28 17 0 0 17 14 26 26 11
2014 pik |17 4 1 0 8 1 8 8 13
2015 pik | 21 5 0 0 5 4 13 13 16
2016 pik | 27 5 0 0 8 1 8 8 24
2017 pik |23 3 0 0 3 1 9 9 20
2018 pik |40 2 0 0 1 0 7 7 39
2019 pik |29 2 0 0 2 2 6 6 27
9 micsuis
2020 poky 22 3 0 1 2 0 & 3 19

0Oe3reKH, OpraHiB, 1110 3iHCHIOIOTH KOHTPOJIb 32 IOJIePIKaHHIM
T0/IATKOBOTO 3aKOHO/IABCTBA, IETEKTHBaMHU JlepkaBHOTo Or0po
PO3CIiTyBaHb.

AHAJIOTIUHI 3BITH MOXKHA IIEPENIIHYTH TakoX Ha MOpTal
BIIKpUTHX JaHUX [29], ofHAK TUTBKH 3a ocTaHHI 3 poku. Ha
CalTi TAKOX € CTATUCTHYHI BiZIOMOCTI 32 KOXXHOIO 3 00/1acTei.

32014 p. 3anpartoBaB €1uHMI epKaBHUI BeOMOpTa Bijl-
KPUTHUX JaHUX, SIKHH CTBOPEHMI Ha BIMOTY 3aKOHY YKpaiHn
«[Ipo moctym mo mybmiunoi iHGopMamii». He3paxarounm Ha
BEJIMUE3HHUIA 00CAT TAHKX, 1[0 MOYKHA MEPErNSIHYTH Ha [bOMY
TIOpTaJIi, BOHU MOBHICTIO IyOIFOIOTh CTATHCTIYHY iH(OpMAIIifo,
sIKa OTIPHITIOTHIOETHCS | eHEepaIbHOIO IIPOKYPATYPOI0 YKpaTHHL.

Ha o¢iniitaomy caiiri JICA [30] y po3mini [Hie MoxxHa 03Ha-
HOMHTHCS 31 3BITOM NPO OCI0, SIKI MPUTATHYTI 10 KPUMiHAIBHOT
BIJIMOBIAJIBHOCTI, Ta BUJIM KPUMIHAJIBLHOTO MOKapaHHs (3a
¢dopmoro 6). lari popMyIoThCs 3a iHPOpPMAIIi€To, 0 HATaHA
MICIIeBUMH 3arajibHIMH cynaMu. OTHAK € HIOaHC, IO B pasi
BYMHCHHSI JICKUTBKOX 3JI0YMHIB CTATUCTHYHIN OOJTIK BEIETHCS
3a CTaTTelo, CaHKIIs Kol nepebayae OUIbII CyBOpE MOKapaH-
HSI; 1Ie YCKJIa/IHIOE BUOIpKY HE0OXi1HOT iH(popMaltii.

Takox Ha caiiti CynoBoi Biaaau Ykpainu B po3nini Cymnosa
crarucTuka [31] € cTaTUCTHYHI AaHi PO CKIIAJl 3aCYIKEHUX
(popma Ne 7). Oxpemo Ha mpoMy caifTi B po3aini CripaBu —
Cran po3nany crpas [32] MOXKHA MIEPETTITHYTH 38 HOMEPOM
crpaBy iH(pOPMAILifO 00 CTaIiH PO3NISTY CYIOBUX CIPAB.
JUi1s1 03HAHOMIICHHS 3 TEKCTOM CY/IOBOTO PillIeHHS CalT Iiepe-
anpecopye Ha €JIPCP [33], Benenns sikoro 3ade3neuye JICA
3a JIaHUMH, SIKI BHOCSTBCS CY/JIaMU 3arajibHOT FOPHUCIMKIIIL.

Peectp 7@€ MOXKIUBICTH 3/1HCHIOBATH MOIIYK CYTOBHX
pimeHs 3a pekBi3uTaMu: 1) HaliMEHYBaHHSAM CyIy, IO yXBa-
7B (TIOCTAHOBWB) CYNIOBE PIMICHHS; 2) KOIOM CYOy 3TiIHO
3 JIOBITHHKOM CTAaTHCTHYHHX KOJiB, 3aTBepmxeHnM [ICA;
3) npi3BumieM Ta iHimiagamu cyaui (CyamiB), KUK yXBaJliB

(mocTaHOBYB) CylOBe pillleHHs; 4) JaTor0 yXBajeHHs (I1o-
CTaHOBJIEHHSI) CYIOBOTO DIIICHHS; 5) ()OPMOIO CyIOYMHCTBA
(xpuMiHaTbHE, UBIUIBHE, TOCIIOAAPCHKE, aIMIHICTPATHBHE,
TIPO a/IMiHICTPATHBHI IIPABONOPYIIEHH:); 6) (HOPMOFO CyT0BOTO
pitreHHst (BUPOK, pillIeHHs], I0OCTaHOBa, HaKa3, yXBaja, OKpe-
Ma yXBaja Cyqy i OKpeMi JyMKH Cy/UIiB IIO0 [UX PIllICHb);
7) €NMHUM YHIKaJbHUM HOMEPOM CIPAaBH, B SIKii MPUHHATO
piteHHs1; 8) HAaWMEHYBAaHHSIM CTOPIH CY/IOBOTO MPOIIECY 3 ypa-
XyBaHHIM PEXKUMY JOCTYITY 0 CYJOBHX pillleHb; 9) cTaTycoM
CTOpIH CYIOBOTO Tporiecy ((i3umaHa ocoda, OpUINIHA 0004,
JIep’KaBHUI OpraH, MiAIPUEMCTBO, YCTAHOBA, OpraHi3amis
tomio); 10) kareropieto cripaBu; 11) 3a KOHTEKCTOM.

31iHCHIOOYH TOIIYK 32 KOHTEKCTOM, a came 3a Hapame-
tpamu ct. 321-1 KK Ykpaiunu, 8 €/IPCP 3a nepion 3 2013 no
xoBTHS 2020 p., BUSBWIH, 110 HasiBHA iH(opMaris npo 28
yXBaJIeHHX BHpPOKiB 3a crarrefo 321-1 KK Vkpaiau (mabn.
2). 3a manumu 3Bity JJCA mpo oci, sSKi MPUTATHYTI 10
KPUMIHATBHOI BiIIOBITANEHOCTI, Ta BUIH KPHUMIHAIHHOTO
nokapanHss, y 2013-2016 pp. BiIKpUTO MPOBaJHKEHHS Ta BH-
HeceHi BUpoku 3a 4. 3 ct. 321-1 KK Ykpaiuu. Ane 3a €/[PCP
JKOZIHOTO BHPOKY 32 Liei TIepiojl He BHECEHO 10 0a3u (maon.
2), xoua iHdopmariis o0 BUpokiB 3a 4. 1 Ta 2 ct. 321-1 KK
VYkpainu 3a et mpomixkok gacy goctymnna B €JIPCP. Takox e
po30iXKHOCTI B iH(pOpMarii moxo mepediry po3rismy cripas,
1110 HAaJAI0ThCs y BUIBHOMY JocTyti Ha pecypei €JIPCP i Ha
caiiti JICA B po3zini Cran po3misay cripas. Ha octanHbOMYy
pecypci MiCTSIThes He Bl BiToMocTi. ToOTO IysKe CKIIaiHO, Ha-
BITh Malo4M 0arato pecypcis, 3HAWTH OCTaTOYHHI BUPOK 200
pIlLIIEHHS y CpaBi, BCTAHOBUTH KiHIIEBHH pe3ynbrar. Bapto
3BepHyTH yBary: 3a gauumu €[PCP Bix 2016 p. 1o x0BTHS
2020 p. BKITFIOYHO, 32 (paKTOM BUMHEHHS KPUMIHATFHHX TIpa-
BONOpYIIEHb, nepenbauyeHnx 4. 3 cr. 321-1 KK Ykpainu, B
€P/IP 3apeecTpoBaHo 6 MpOBaKEHb.
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Tabnuus 2. AHanis faHvx LWOAo yxBaneHux BupokiB 3a cTatteto 321-1 KK YkpaiHu 3a gaHummn €auHoro AepkaBHOroO peecTpy CyAoBMX pilleHb 3a Nepiog,

Big 2013 po xoBTHs 2020 p.
KinbkicTb 3acymxeHux ocio, KinbkicTb
MokapaHHs B0 SIKMX 3aCTOCOBaHO 3acyaKeHnX
CrartTi KinbKicTs KinbkicTb [[0AaTKOBi BUAM NOKapaHHA 0Cib, AKuX KinbkicTb
TauacTUHM | Lo | 3acypxe- 3BiNbHEHO BUNpaBAa-
KK Ykpainu P HUX oci6 | wTpad (y Bia3 4o |[Big5m0 | koHdickauin . . Bifl NOKapaHHsi | HUX oCi6
. : . KOHcbickaujis
nopaaky ct. 69 | 5 pokis 10 pokiB | chanbcucpi- . 3 BUNpo-
KK Ykpaihu) BKITIOYHO | BKNIOYHO | KoBaHuXx J13 OyBaHHAM
321141 |1 1 1 1 1
2013
321-14.2 |5 7 7 7 6 7
321141 |2 2 2 2 2
2014
321-14.2 |1 1 1 1 1
2015 |321-14.2 |6 8 8 5 8 1
321-14.1 |3 8 3 8
2016
321-14.2 |2 2 2* 1 2
321141 |2 2 2 2
2017
321-14.2 |1 1 1 1
2018* | 321-1u.1 |1 4
2019 |321-14.2 (2 3 3 3 3
321141 |1 1 1 1
2020
321-14.2 |1 4 4 4

*: 3acymkeHnM Ha niacTasi Y. 5 ct. 72 KK Ykpaiku y cTpok BiaOyBaHHs nokapaHHs 3apaxoBaHo Yac nepebyBaHHs nig BapToto; **: 2018 pik — 3actocoBaHo

3akoH Ykpainu «[Mpo amHicTito y 2016 poui» [http:/reyestr.court.gov.ua/Review/73720390#

3a mpoBamkenaamua Ne 12016160000000665 Bix
28.10.2016 p., Ne 42017160000001330 Bix 03.10.2017 p., Ne
12018000000000134 Bix 06.03.2018 p., Ne42018040000001014
Bix 21.08.2018 p., Ne 42018000000002080 Bix 23.08.2018 p.,
Ne 12019110000000048 Bix 29.01.2019 p. moci opranamu
JIOCYZIOBOTO CIIACTBA Oyab-siKiii 0c00i HE MOBITOMIIEHO PO
03Py Ta HE BUCYHYTO 0OBHHYyBaueHHs. OCKUIBKH JOCTYI
1o €PJIP 3akpuTHii i J03BOIEHNUIT TUTHKH OpraHaM J0CYI0BOTO
PpO3CITilyBaHHs Ta MPOKYpPaTypy 3 OTPUMAHHSIM BIITOBITHIX
CIICKTPOHHMX KITIOUIB JOCTYITy, HEPEIISIHYTH iH(OpMAILito
1110710 3aBEPIIEHHS I0CYIOBOTO PO3CITiTyBaHHS B TUX UM IHIITNX
CIIpaBax MepeciyHi KOPUCTYBayl HE MOXKYTh.

TobT0, HE3BaXKarOIM Ha CyBOPICTh caHKIi crarTi 321-1 KK
VkpaiHu Ta BaXJIMBICTB JUIS 3710pOB’Sl HACENICHHS, TUTAHHS
dbanbcudikamii JI3, eheKTHBHICTS MPU3HAYCHHUX 32 CTATTCHO
TIOKapaHb € HE3HAYHOIO. 32 OMyOTiKOBAaHUMH 3BiTaMH, KOJTHA
3 3aCY/PKEHHUX 32 11eH 37T04MH 0co0a MmicIist HaOpaHHs YMHHOCTI
00OBHHYBAJIBHOTO BUPOKY He mepedyBaiia B MICILIX 1030aB-
JICHHS BOJI, BCI 0COOM 3BUIbHEHI Bijl BiIOyBaHHS MOKapaHHs
3 BUIIPOOYBAaHHsIM a00 B TIEPioJ BiOyBaHHS IIOKApaHHS 3apa-
XOBaHO yac repeOyBaHHs i BapToio [34].

Takox craTncTHYHY 3BITHICTb, 3T1THO 3 3aKOHOM YKpaiHH
«[Ipo nepxaBHy CTaTHCTUKY», 3AilcHIOE JlepkaBHa ciy:k0a
cratucTiky Ykpainu [34]. Ane Ha caifti wi€i ycTraHOBH Ha
cropinii Craructiyna indopmaris (posain Jemorpadiuna
Ta COIialbHA CTATHUCTHKA) MICTHTHCS TIOCHIIAHHS Ha CTOPIH-
Ky [IpaBocyans ta 3M0YMHHICTB, Jie po3MilieHa iHdopmarlis
(ctanom Ha xoBTeHb 2020 p.) PO MPABOMOPYIICHHS, CKOEH1
B 19902017 pp. [35]. TobTo iH(pOpMAIIiS YOMYCh HE OHOB-

moeTbes (BiacyTHi qai 3a 2018-2019 pp.) 1 MICTUTH TiTBKH
JIaHi I0JI0 3arajibHOi KiIBKOCTI BYMHEHHX MPABONOPYIIEHb.
Harowmicts Ha caiiTi € nocunanHs Ha €AUHHUN JepKaBHUN
BEOIOPTAI BIAKPUTHX JIaHUX.

HesBaxxaroun Ha Te, 1110 € 0e37114 J0CTYITHUX 1HQOpMaIiHHIX
pecypciB, IO TTOAIOTH Pi3Hi (POPMHU CTATHCTUKH, pO3iOpaTHcs
B HUX J{y’Ke CKJ1aJiHO. KoskeH caifT Mae nmocumnanus ta tyoiro-
BAaHHs HA BKE CTBOPCHI IHIIIMM OPTaHOM CTATUCTHYHI JIaHi,
110 11e OinbIe yekiaaHioe montyk. OKpeMmi JaHi B3arajii He
HaBeJIeHi TTOBHICTIO 200 MalOTh 0OMEKEHHUHN TOCTYTI.

BucHoBku

1. HesBaxatoun Ha Benmknii macuB HITA, mo yxBaieHi
B Ykpaini it 3ano6iranns noumpensst OJI3, Ha cyBopicTh
cankiii crarti 321-1 KK Vkpainu, skor0 BCTaHOBJICHA KpH-
MiHaJIbHa BiIIOBITANBHICTE 32 (anbcudikariito Ta ooir dJI3,
a TaKO)K Ha BAXKJIUBICTB JUISL 3710pPOB’Sl HACENICHHS, TINTAHHS
¢banbcudikamnii JI3, ehexTuBHICTL 3aX0iB 11070 OOPOTHOH 3
MM SIBHILIEM JOBOJII HU3bKA.

2. YacTvHa IMTaHB 13 IUIAHY 3aXOJIIB, 110 YXBaJICH] HA BUKO-
HauHst KoHueriii po3BUTKY (hapMarieBTHuHOIr0 CeKTopa raiysi
OXOPOHH 3710pOB’sl YKpaiHu, KOTpi CTOCYIOThCs OOpOTHOH 3
ob6irom ®JI3, 10ci He BIPOBa/PKEHA.

3. 3aKOHOIABCTBOM HE BPETYIbOBAHO HM3KY MHUTAHb, SKi
CYTTEBO JIoTIOMOIH O y 60poThOi 3 1M sBumeM. JKomHa 3
3aCy/DKEHHX 3a 11eH 37104MH 0c00a micist HaOpaHHS YMHHOCTI
0OBHHYBAJFHOTO BHPOKY HE TiepeOyBaiia B MICIIIX 1M030aB-
JIHHSI BOJIi, BC1 BOHM 3BUJIbHEHI BiJ] BiJIOYBaHHS MOKapaHHs 3
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OpwriHanbHi gocnimxeHHs @ Original research

®i3nyHa Tepanis cnacTUYHOCTI ANA KOpeKLii NpoCcTOPOBO-4acOBUX
nopyLweHb XoaLouU B AiTen i3 uepedbpanbHUM napaniyem

tOH BboH-MonbZ/BCP 0. B. HexaHesuy 2/ *AEF

03 «[HinponeTpoBcbka MegnyHa akagemis MiictepcTBa 0XopoHu 30opoB’st YkpaiHu», M. [Hinpo

A — KoHLenuis Ta au3aiiH gocnimkeHHst; B — 36ip oannx; C — aHani3 Ta iHTepnpeTauist faHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepIKEHHSA CTaTTi

Meta po6oTn — nigBMWMTM eheKTUBHICTb (i3NYHOT Tepanii pyxoBuX po3nagis y AiTen 3i cnacTMyHOK hopMoto LiepebpanbHoro naparni-
Yy LUMSAXOM 3aCTOCYBaHHS MporpaMu TepaneBTUYHWX TPeHyBaHb Ha po3pobneHoMy NpucTpoi Ans peabinitauii noae i3 NopyLIeHHAM
(hyHKL,ii i ONOPHO-PYXOBOrO anapary.

Matepianu Ta meTtoau. Y gocnimkeHHs 3anyunnu 30 giten BikoM Big 6 4o 11 pokiB 3i cnacTM4HO Avnnerieto BHACNigok LepebpansHoro
napanivy. MauieHTiB noginunu Ha 2 rpynu. JoaaTkoBo [0 CTaHAApTHOI nporpamu peabinitauii BCiM nauieHTam npusHadanu Tepanes-
TWYHI TPEHYBaHHS XoabOM 3 BUKOPUCTAHHSAM NpUCTPOto Ans peabiniTauii nogei i3 nopyweHHaM yHKLUIA ONMOpHO-PYX0OBOro anapary:
| rpyna (n = 14) — 3a guHamiyHow meToamkoto; Il rpyna (n = 16) — 3a cTaTM4HOK MeToauKow. [ocnigpxyBanyu NpocTOPOBO-4aCOBI
XapaKTepuCTUKK Xoasbu, MOKa3HWKM aKTUBHOCTI MOBCAKAEHHOTO XUTTS, PiIBEHb CMACTUYHOCTI M'A3IB HVMXHBOI KiHLBKW, OYHKLIOHANbHI
XapaKTepuUCTWKK xoabbu; 3aCTOCOBYBanM METOAM MaTeMaTU4HOI CTaTUCTUKK.

PesyniraTtu. 3actocyBaHHs po3pobneHoi nporpamu TepaneBTUYHKX BNPaB i3 BUKOPUCTaHHAM NPUCTPOLO Anst peabiniTavii noaei i3 nopy-
LLIEHHAM (OYHKLIi# OTIOPHO-PYXOBOTO anapary NMO3UTMBHO BMIMHYIO Ha PiBEHb CMACTUYHOCTI M’A3IB HUXKHIX KiHLIIBOK, OBXWHY OOHOIO LKy
xofpbw, LWBMAKICTb X060y, PyHKLIOHAMBHWIA CTaH, NOMINWKIO PIBHOBArY, 3MEHLLMIO PU3VK NagiHHA B AiTeN i3 LepebpanbHim napaniyem.

BucHoBku. 3acTocyBaHHS po3pobrneHoi TepaneBTUYHOT NPOrpamMm NO3UTUBHO BMAIMHYIIO HA MPOCTOPOBO-YaCOBi XapaKTEPUCTUKW X0ab0M,
piBHOBary Ta (hyHKLiOHaNbHUI CTaH AiTen i3 LepebpanbHm napaniyem, 3MEHLUMIO piBeHb CNacTUYHOCTI. 3BinbLUEHHS SOBXUHY OHOTO
LMKy XoAb6bm BiabyBa€eTbCA NPOTAIOM NEPLUMX 4 TUKHIB TPEHYBaHb, NOKa3HUKM (yHKLOHaNBHOTO CTaHy nokasanu HanbinbLLy AuHaMiky
TiNbKM Ha 6 TWXHI TpeHyBaHb. Po3pobneHHs peabiniTauiiiHoro NpUCTPoK 3 MOXIUBICTIO NEPEMILLEHHS Ta 3aCTOCYBaHHS METOAVKU
BVKOHAHHS BMpaB i3 4aCcTKOBOK HecTabinbHOK NiATPUMKOIO Tasa abayKTOpOM-MIAKOMHUKOM, LLO PyXaeTbCs 3a BepTUKanbHOK BiCCHO,
MO3UTUBHO BMIIMHYIO HA MOKa3HWKY PIBHOBArM Ta 3HU3WIO PU3NK NagiHHS.

Knrouogi cnoea: ¢isuyHa Tepanis, rinepToHyc M'a3iB, LWBKMAKICTb xoAbou, yHKUiIOHaNbHWIA CTaH, piBHOBara.
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Physical therapy of spasticity for correction of spatiotemporal impairments of gait in children with cerebral palsy
Yun Byoung Yul, O. B. Nekhanevych

The aim of the work is to increase the effectiveness of physical therapy of motor impairments in children with spastic form of
cerebral palsy by applying a program of therapeutic training on the device developed for rehabilitation of people with musculoskeletal
disorders.

Materials and methods. 30 children aged 6 to 11 years with cerebral palsy-associated spastic diplegia were included in the study.
Patients were divided into 2 groups. In addition to the standard rehabilitation program, all patients were prescribed therapeutic gait training
using a device for rehabilitation of people with musculoskeletal disorders: group | (n = 14) —according to the dynamic method; group Il
(n = 16) — by static method. The spatiotemporal characteristics of gait, activity daily indicators, the level of spasticity of lower extremity
muscles, functional characteristics of gait, and the methods of mathematical statistics were studied.

Results. The implementation of the elaborated program of therapeutic exercises using a device for rehabilitation of people with
musculoskeletal disorders had a positive effect on the level of muscle spasticity of the lower extremity, stride length, walking speed,
general endurance. It also improved balance and reduced the risk of falling in children with cerebral palsy.

Conclusions. The application of the elaborated therapeutic program had a positive effect on the spatiotemporal characteristics of walking,
balance and functional condition of children with cerebral palsy, as well as reduced the level of spasticity. The increase in the stride length
occurs during the first 4 weeks of training, and functional condition indicators showed the greatest dynamics only after 6 weeks of training.
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INFO DOI: 10.14739/2409-2932.2021.1.226890
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Physical therapy of spasticity for correction of spatiotemporal impairments of gait in children with cerebral palsy

The elaboration of the rehabilitation device with the ability to move and apply the technique of exercising with partially unstable pelvic
support by the abductor-lift moving along the vertical axis, positively affected the balance and reduced the risk of falling.

Key words: physical therapy, muscle hypertonia, walking speed, physical endurance, postural balance.
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®u3nyeckas Tepanus cnacTMYHOCTH ANst KOPPEKLMM NPOCTPaHCTBEHHO-BPEMEHHbIX HapyLeHuii Xoab0obl y aeTen
¢ uepebpanbHbIM Napanu4yom

}OH BboH-Monb, O. b. HexaHeBuy

Llenk pa6oTbl - noBbICUTb 3hPEKTUBHOCTL (PU3NHECKOI TEPaNMK ABUraTENbHbIX HAPYLLEHWIA Y AETEN CO cnacTuyeckomn hopmoii Lepe-
OparnbHOro mapanuya nyTemM NpYMeHeHUs NPorpaMmbl TepaneBTUHECKMX TPEHNPOBOK Ha pa3paboTaHHOM YCTPOMCTBE AN peabunuTtaumum
ntofelt ¢ HapyLweHeM yHKLWIA ONOPHO-ABMraTeNbHOro annapara.

Matepuansl n metogki. B uccnegosanme skntounnm 30 geten B Bo3pacte ot 6 4o 11 neT co cnactuyeckon aunnernen BcneacTeme
LepebpanbHoro napanuya. MauneHToB nogenunu Ha 2 rpynnel. [LononHUTENBHO K CTaHAapTHOW nporpamme peabunuTaumm Bcem na-
LIMEHTaM HasHayanm TepaneBTU4eCcKNe TPEHUPOBKY XOALObI C UCMOMNb30BaHEM YCTPOMCTBA AN peabunutaumumn niogei ¢ HapyLUeHneMm
yHKUMI onopHo-ABuraTensHoro annapara: | rpynna (n = 14) — no guHamudeckoi, |l rpynna (n = 16) — no cTaTtMyeckon MeToauke.
VccnepoBanu npocTpaHCTBEHHO-BPEMEHHBIE XapaKTePUCTUKN XOAbObI, MOKa3aTenu akTUBHOCTU NOBCEAHEBHO XM3HM, YPOBEHb Chna-
CTUYHOCTM MbILLL, HXKHE KOHEYHOCTU, (DYHKLMOHAMbHbIE XapakTepuUCcTUKM XoAb0bl; NPUMEHEHb METOABI MaTEeMaTUYECKON CTaTUCTUKN.

Pesynirathl. [puMeHeHre pa3paboTaHHO NporpaMMbl TepaneBTUYECKIX YNIPaXHEHUI C UCNONb30BaHMEM YCTPOCTBA AN1s peabunuta-
LMV Niofei C HapyLLIeHNEM (hyHKLMIA OMOPHO-ABUraTeNbHOro annaparta Nno3vTUBHO MOBMMSNO HA YPOBEHb CMACTUYHOCTY MbILLIL, HAXHUX
KOHEYHOCTEIA, ANMHY OHOrO LMKNa Xoab0bl, CKOPOCTb X0AbObI, BLIHOCMMBOCTb, YNYYLLNIO PABHOBECUE 1 YMEHBLUMIO PUCK NaaeHus y
JeTeli ¢ uepebpanbHbIM napaniyom.

BriBogkl. MNpumeHeHne pa3paboTaHHO TepaneBTUYECKON NPOrpaMmbl MO3UTUBHO NOBUSANO Ha NPOCTPAHCTBEHHO-BPEMEHHbIE Xapak-
TepuUCTUKK Xoabbbl, paBHOBecUe, PyHKLMOHANBbHOE COCTOSIHWE U YPOBEHb CNACTUYHOCTY Y AETEN C LiepebpanbHbIM napanmyom. Ysenu-
YeHue ANWHbI O[HOTO LiyKna XoAbObl OTMEYEHO Ha NPOTSHKEHUW NepBbIX 4 Heaenb TPEHPOBOK, NOKa3aTeny BbIHOCMMBOCTY U3MEHUINUCH
TONbKO K 6 Heene TpeHNpPOoBOK. Pa3paboTka peabunuTaumoHHOro yCTPOMCTBa C BO3MOXHOCTbHIO NEpEMELLEHUS U NPUMEHEHNE METOAVKM
C YaCTM4HOW HeCcTabWbHOM NOAAEPXKKON Ta3a abayKTOPOM-NOABEMHUKOM, KOTOPLIA MOXET NepefBuUraTbCcs No BEPTUKaNbHO ocu, no-

3UTUBHO NOBIUAIIO Ha NokKasaTenu paBHOBECUA N CHU3NUITO PUCK NadeHUA.

Knto4yeBble cnosa: gumsmnyeckas Tepanus, rMNepToHyC MblLL, CKOPOCTb xoab0bl, (byHKLl,VIOHaJ'IbHoe COCTOAAHKE, paBHOBECHKE.
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OpnHa 3 HaWNOMMPEHIMUX 1 HAUCKIAAHIIINX TpolieM y
peaOumitauii gitedt i3 uepedpanbuum mapanivem (LIIT) —
00OMEKEHHS KUTTEAISIILHOCTI, ITOB’ I3aHE 3 BUKOHAHHIM J10-
BUIBHUX PYXIiB YHACIIIJOK CIIACTUYHOCTI, TUCTOHIT, M SI30BHX
KOHTPAKTYp, 3MEHIICHHS M 130B0i CHJIH, M’5130BO1 CJ1a0KOCTi
Ta TIOpYIIeHHs KoopAnHariii pyxiB [1]. ¥ pasi HeBpomoriyamnx
posnaaiB npu L1, mo He nporpecytors, 6e3 HaneKHOT (i-
3WYHOI Tepartii Bi0yBaeThCs 30UTBIICHHS TSHKKOCTI PYXOBUX
TIOPYIIIEHB, 8 OTIKE OOMEKEHHS JKUTTETISITBHOCTI TIOCTYTIOBO
TIOCHITIOETHCS 3 BIKOM [ 2]. Lle cyTTeBO mopy1irye MoBCsSKIACHHY
AKTHBHICTH TAIli€HTIB, 30KpeMa MUITXOM OOMEKEHHS 3/1aT-
HOCTI JI0 BUTLHOTO niepeminieHHs y npoctopi [3]. OcobnmBo
BXXJIMBUMH € TIOPYIICHHS BEIMKHX MOTOPHUX (DYHKIIiH
(3marHOCTI 10 Oiry, X01BOH, CTOSIHHS, CHIIHHSA) [4].
CydacHi JOCII/PKEHHSI JOBOJSITH OOMEKEHICTh e(DeKTHB-
HOCTI KJIACHYHHUX TIJTXO/IIB Y pealimiTaii 3 3acTOCyBaHHIM
TUIBKH TTACHBHHX BIIPAB, & TAKOXK Ha PO3TATHEHHS Ta 30111b-
LIEHHSI aMIUTITyIU pyXiB y cymiobax. HaB4aHHs pyxoBHM
HaBUYKaM IIPH IbOMY He BinOyBaeThes [5]. Tpancdopmarris
nonIsiAiB y (Di3UuHIN Teparii MoB’s13aHa 3 €BOJIOLIEI0 YsIB-
JICHb IOJI0 MEXaHi3MiB MOTOPHOTO HaBYaHHS, 0COOIHBO
B 0ci0 i3 MopymeHHsIM (OopMyBaHHS PyXOBHX HABHYOK.
Oco0nuBy yBary npoBiiHi (paxiBiii CbOrofeHHs [2,5—7] KoH-
LEHTPYIOTh Ha HEOOXIHOCTI 3aCTOCYBaHHS TEPAIICBTHYHHX
yTpy4aHb, 1110 CIIPSIMOBAHI Ha aKTHBHE BUKOHAHHS 3Hauy-
[MX JUTS TAIE€HTa crenn(IYHUX 3aBIaHb Ta aKTHBHOCTI,

HAIpUKJIa] y 3BUYHIX yMoBax. Came Takuii miaxin y peadi-
JiTanii — BUKOHAHHS 3aBJIAHHS CIICIIM()IYHUX aKTUBHOCTEH
TTOBCSKJIEHHOTO JKHATTS € OCHOBOIO HEHPOIUIACTHYHOCTI
[6]. TpenyBauHst GyHKIIOHATBHOT XOABOU TSI BUKOHAHHS
BaKJIMBOTO JIJIsl TIAIIIEHTA 3aB/IaHHS — 3all0pyKa YCIIIIHOTO
3aCBOECHHSI HEOOX1JHOT HABHYKH XOH0M, TO3UTHUBHO BIIJIUBAE
Ha KiIHeMaTH4Hi Ta KIHETUYHI XapaKTepPUCTUKH XO/IbOH, 110
301ITBIITy€e HE3aIeKHICTh 0COOHM Ta CTYIMIHB ii 3alydeHHS Y
MIPOIIECH MTOBCIKISHHOTO KUTTS [7].

TpauiiiHi 1 IX0au 10 PO3BUTKY PyXOBHX (DYHKIIIH TaKOX
HE BPaxXOBYBaJll HETATHMBHHUU BIUIMB HU3BKOTO (DYHKIIiO-
HAJILHOTO CTaHy Ha IMOKAa3HUKH namieHTiB 13 L{[1, 3HmKeHHs
SIKOTO TIOB’S13aHO 3 OOMEKEHHSM IIOAEHHOTO 3arajbHOTO
o0cary pyxiB. JlocimipKeHHS OCTaHHIX POKiB IOBOJISTE: CaMe
oOMeskeHHsT (p13n4HOT akTUBHOCTI B fiTel 13 L{IT — ronoBHwmit
(hakTOp HETATUBHOTO BILUTMBY Ha PO3BUTOK PYXOBHX MOKITH-
BOCTCHi, @ 0T)KE OOMEIKY€ KUTTEMISUIbHICTD [2,8].

[paxTuuHMii 1 HAYKOBUH IHTEpEC BUKJIMKAE TAKOXK BILTHB
IIUKJITYHUX BIPaB Ha PiBEHb CIACTUIHOCTI, 0OCST TACHBHUX
Ta aKTHBHUX PyXiB y cyrio0ax [9]. Omy0iikoBaHO MOOHHOKI
po0OTH, IO AOBOMATH 3HWKECHHS PIiBHS CITACTHYHOCTI TIiJT
BIUTMBOM XOJIbOM T4, SIK HACITITOK, 30LTBIIIEHHS 00CSTY PyXiB
[7]. Ase OUIBIIICTh HAYKOBIIIB HE BU3HAYMIIM TTO3UTHBHUIMA
Bk [ 10].

daxiBIli HE MAIOTh €JMHOTO MOIIISTY IOJI0 €PEKTHBHOCTI
BUKOPUCTAHHS METOJUK IapliaJibHOTO PO3BaHTAKEHHS
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Bard TiIa Mali€HTa MPOTArOM TEpareBTHYHUX TPEHYBaHb.
VY nmoctymHii (haxoBiii siTeparypi € poOOTH, 110 JOBOAITH
HEOOXIIHICTh TakuX yTpy4ans [11]. Ase iHII JOCTIAHUKH
HaBOISAThH JIaHi NP0 BiJCYTHICTh MO3UTUBHOTO BIUIMBY Ha
pyxoBi (pyHKIIiT mapmiagbHOI MiATPUMKN Bary HarieHTis [ 12].

HesBarkaroun Ha BaXIIHBI JOCATHEHHS B peadimiTamnii TiTei
i3 I1, Hemae eqnHOTO HAyKOBO OOTPYHTOBAHOTO TPOTOKO-
nmy ¢ismgnoi Tepamii Takux mamieHtiB [13]. Lle Bkazye Ha
HETOCKOHAITICTh CYYaCHHX IiIXONIB A0 iX peaOumitarmii Ta
noTpedye y3araJbHEHHS, OIIYKY HOBHX METOIB (hiznaHOT
Tepartii.

MeTa po6otu

[inBumuty edexTuBHICTh (i3MUHOT Tepamnii pyXxoBUX
po3naaiB y JiTel 31 cnacTUYHOI0 GOpPMOIO LepedpaIbHOrO
Trapajivy IUISTXOM 3aCTOCYBaHHS IIPOTPAMU TEPAIIEBTUYHIX
TPEHYBaHb Ha PO3POOJICHOMY IPUCTPOL i peadimiTanii
Jrozieit 13 mopyIIeHHsIM (DYHKIIiH OTIOPHO-PYXOBOTO arapary.

Matepianu i meToau gocnigxeHHs

VY nocnimkenns 3amyunnu 30 niteit Bikom Big 6 10 11 pokis
(cepenniii Bik —8,6 + 1,3 poky) 3i ClIACTUYHOO AUILICTIEFO
BHacminok L1, 14 (46,7 %) nisgari 16 (53,3 %) xommiB.
3a cucteMoro Kiracudikamii BEeTUKUX MOTOPHUX (DYHKIIIH
(GMFCS) [1] namieHTiB MOIUTHIIN HA TPYMH 32 TSHKKICTIO
npossis LII: 1 rpyna msokkoeri LIT — 7 (23,3 %) ocib,
2 rpyna— 12 (40,0 %), 3 rpyma— 11 (36,7 %).

Kpurepii 3amydeHHs B TOCTIHKEHHS: BiK Bi 6 10 12 poKiB,
KITiHIYHA opMa (TBOOIYHA CTIACTUYHA JUIUIETIS), TKKICTH
HIT 3a GMFCS [-1II cryneHiB, MOXJIHBICTE CAaMOCTIIHO
CTOSITH, aKTHBHO KPOKYBATH, CTaH IHTEJIEKTyJIbHUX (DYHKIIIH
(3maTHICTh BUKOHYBATH 1HCTPYKIii), HaJlaHHS MHCbMOBOT
3roJM Ha Y4acTh y JOCJTipKeHHI. Kpurepii BUKIIIOUEHHS:
BIiK 710 6 200 OisbIiie HiXk 12 pOKiB, ICTOTHI OPYILICHHS 30DY,
eMUICNITUYHI HalaJIu B aHaMHe31, XipypriuHi BTpy4aHHs
MPOTSITOM OCTaHHIX 12 MicAIliB, 3aCTOCYBaHHS Mpenaparis
OOTYIIOTOKCHHY A BIPOIOBK OCTaHHIX 6 MiCAIIB, 3rHHAIBHI
KOHTPAaKTyPH B KyJIbIIOBOMY CyTi1001 oHa 1 30°, KOmiHHOMY
cyrno6i monax 20°, TOMIJIKOBOCTOITHOMY CyTII00i1 moHas 15°,
iami popmu LT

YeiM natienTam, siki Opasii y4acTb y 10CIiDKeHHI, IPH3Ha-
YaJIM CTaHAAPTHUH KOMITIEKC 3aX0/iB (i3ndHOI Teparii, 1o
repen0ayaB BUKOHAHHS BIIPAB [UTS 30UTBIICHHS aMILTITYIN
PYXIB y Cyr100ax, MiIBUIIEHHS THYYKOCTI (TIOCTI30METpHYHA
pernakcartisi), CHIIOBHX BIIPAB JJIs M sI31B TyiTy0a Ta KiHIIiBOK,
pUOpPaTH CJIOBO /IS PO3BUTKY IPOKCUMAJIBHOT Ta JIUCTab-
HOI PIBHOBarv Ha CTATUYHHUX 1 AMHAMIYHHX IIaTPOpMaXx,
KOOpAMHALIT — BIpPaBU B irpoBiii GopMi B CEHCOPHOMY
OaceliHi, TU(EepEHITIIHOBAHOTO MaCaXKY.

3a 10ITOMOT 010 TAOJTHUII BUITKOBUX YHCEIT, STeHEPOBAHOT
y mporpami Statistica 6.1, mamieHTiB MOAUTHIN Ha 2 TPyIH
JOCTIHKEHHS, 110 BipOTiHO HE BIAPI3HAINCS 3a CTATTIO,
BikoM martieHTiB i TsokkicTio LI 3a GMFCS (p > 0,05).

JonarkoBo 10 cTaHmapTHOI mporpaMu (GisnvHOI Tepa-
mii BCiM mamieHTaMm Nmpu3HavYald TEPareBTHYHI BIIPaBU
3 BUKOPHCTaHHSM IPUCTPOIO JJIsl peadimitamii Jioneit i3

nopyiieHHssM (QyHKILIH OMoOpHO-pyXoBoro amapary (pea-
Oinitauiiauid npuctpiit) [14]. Peabinitaniinuii npucTpiit
MICTHTh TUIATOPMy JUISl HIT, BCTAHOBJIEHY MDK JIBOMa ro-
PU3OHTATBEHIMH OIIOPAMH, T BEPTHKAJIbHY OIIOPHY CTIHKY 3
TpUMadaMu IS pyK. [ opu3oHTaNbHI OOPH MAIOTh IIEPEIHIO
Ta 3aJIHI0 YaCTHMHH, OCHAIIEH] KojlecaMt Ta 3’ €JHaHl MK
cO0O0I0 MEePIeHANKYIIPHOIO 10 HUX OMOpHOI pamoro. Ha
3a/IHII YaCTHHI paMHU BCTaHOBIICHA (DyHKITIOHAJIBHA CTiliKa,
II0 pO3TAlIOBaHa MK CHAPEHUMH BELyYHMH KOJeCaMy Ta
MO€/IHAHA 3 BEPTHUKAJIBHOK CTIHKOIO IMiJrOJTiBHUKA, CITHH-
KOIO 3 HIDKHBOIO Ta BEPXHBOIO PAMKAMH JIJISI PO3MILICHHS
namieHTa. Ha QpyHKIIOHANBHIH CTIHIN TAKOX BCTAHOBJICHUI
a0yKTOP-TTI THOMHHK, TII0 MOXKE TIEPEMILIyBaTHCh Y BEPTH-
KaJIbHIN TTOIII Ta (DiKCyBaTHCH Ha TTeBHIN BucoTi. Kpim Toro,
(hyHKITIOHATBHA CTilKa 00TaIHaHa TIPY>KUHOIO, IO 3’ €THaHA
3 BEPXHBOIO PAMKOIO JIISI PO3MIIIICHHS marfieHTa. Tpumadi
JUIsL PyK PO3TAIIOBaHi Ha MEpeHii YaCTHHI OMIOPHOT pamH,
3’€JIHaHI 3 OIOPHOIO CTIHKOIO, KPUBOILMITHIM MEXaHI3MOM
13 I1aT)OPMOIO JUTS HIT 1 CHAPEHUMH BETyYUMH KOJIECaMU.
[Tepenns ropusoHTaNIBHA ONIOpa 00JIaIHAHA CTIHKOIO yITpaB-
JiHHsL. Benyue koneco BUKOHAaHE 3 OTBOPaMH JUIsi BCTAHOB-
JICHHS JIOBKUHU Ta LIMPUHU KPOKY Talli€HTa.

[Namienram rpymu [ (n = 14, cepenniit Bik — 8,6 = 1,0
POKY) IOJATKOBO JO CTaHAAPTHOTO KOMIUIEKCY (hi3mdHOi
Teparii TpI3HadaIy TeparleBTHYHI BIPABH 3 XOABOH 3 BH-
KOPHUCTAaHHAM pealiTiTaifHOTO MPHCTPOFO 32 AMHAMITHOIO
METOJMKOI0. BOoHa BKIIIOYaTa MOTHBOBAHE MEPEMIIICHHS
TIMHACTHYHOIO 3aJI010 Ta YaCTKOBY HECTAOUIBHY MIATPUMKY
Ta3a rnarieHTa adyKTopOM-IIi JTHOMHUKOM pealdiTiTaiiitHoro
npucTporo. MeToaunka rnepeadayasa TepaneBTHYHI TPeHyBaH-
Hs1 1 pa3 Ha 100y TpuBanicTio 30 XBUIIMH: 5 XB — MATOTOBYA
yacTUHA (BUKOHAHHS NMAaCHBHUX Ta aKTHBHUX BOpaB JJIS
301UIBIICHASA aMIUTITYIH PyXiB 1 cmin), 20 XB — OCHOBHA
yacTHHA (BUKOHAHHS BIIPAB Ha peadimiTamifHOMy ITPUCTPOT
B TUHAMIYHOMY PEXHMi), 5 XB — 3aBepIlIajbHa YacTHHA
(BmpaBH AJIsI THYYKOCT).

[Manientn rpymu II (n = 16, cepenniit Bik — 8,6 + 1,5
POKY) J0JIaTKOBO JI0 CTaHAAPTHOTO KOMIUIEKCY (i3HYHOT
Tepariii B OCHOBHIH YacTHHI 3aHSTTS BUKOHYBAJIM Tepare-
BTUYHI BIIPABH 3 X0/[bOH 3 BAKOPUCTAHHSIM pealiiTaliiiHoro
MPUCTPOIO 32 CTATUYHOI METO/IMKOI. MeTonuka nepenoda-
YyaJia BAKOHAHHsI BIIPaB Ha pealiniTaliiiHoMy TpeHaxepi 0e3
MepeMIIIeHHs Ta 3 YaCTKOBUM (IaplialbHUM) pO3BaHTa-
JKCHHSIM Bary Tijla BHACTIJOK CTaOUTHHOI ((piKcoBaHOT) M-
TPUMKH Ta3a adIyKTOPOM-ITiJHOMHUKOM pPeadiTiTaiitHoro
HPHCTPOIO.

Tpusainicts nporpamu ¢isuuHOi Tepamnii cTaHoBHIA 6
THKHIB. 3arajibHa KiJIbKiCTh TPEHYBaHb IPOTSTOM IHOTO
TepmiHy — 30 mpouenyp. YacToTy KpOKiB il Yac BUKOHaH-
HSl TCPANCBTUYHOIO HABAHTAXCHHS Ha peadumiTarfiitHoMy
MPUCTPOI BU3HAYAIH 32 BIAUYTTIM KOM(OPTY MaiieHTa (Ha
piBHi 10—12 6aniB 3a cy0’ €KTHBHOIO MIKAJIOK CKIIAAHOCTI
BUKOHAHHS (hi3MUHOTO HaBaHTakeHH: (1mKkana bopra)) [15].
JoBxXuHy Ta MIUPHHY KPOKY BH3HAYAIM IUIAXOM aHAIi3y
MPOCTOPOBO-YaCOBHX XapaKTEPHCTHK XOIbOH. 32 YMOBH
30UITBLICHHS JIOBKHHH Ta INUPUHH KPOKY, 110 BCTAHOBJTIOBAIH
IiJT Yac HACTYITHNX TECTYBaHb, HA 2 14 THXKHAX TPEHYBAIBLHOT
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[IporpamMu JOBKMHY Ta IMPUHY KPOKY Ha peaditiTauiiftHoMy
TIPUCTPO] 3MIHIOBAIIH.

OO0cTeeHHS] BUKOHAIM 0 [10YaTKy, Ha 2, 4 1 6 THKHAX
TepareBTHYHUX TpeHyBaHb. [IpocTopoBo-dacoBi xapaxre-
PHCTHKH XO/IbOU (IOBXKUHU KPOKY, TOBKHUHU OTHOTO IIUKITY
XOABOH, IMPUHH KPOKY, PUTM XOIb0M) BUBYAIIH 32 JTOTIOMO-
TOI0 Bizteoikcarlii Ta BUMiIPIOBaHHS CAHTIMETPOBOIO CTPid-
koto [16]. TToka3HMKH aKTMBHOCTI MOBCIKACHHOIO KUTTS
BH3HAYAJIN 3a IIKaJIOI0 BUMIPIOBAaHHS BETHMKHX MOTOPHHUX
¢ynkuiit (GMFM-66) [17]. PiBenb ciacTu4HOCTI M’5I31B
HIDKHBOI KiHI[IBKH (JINTKOBOTO, YOTHPUTOJIIOBOTO M SI3iB
1 IPUBITHUX M’SI31B CTETHA) OI[IHIOBAJIM 3a JJOIOMOTOIO
MonudikoBaHoi mkamu AmBopra [18]. dyHKIiOHATHHI
XapaKTEePUCTUKHU XOAbOM BHBYAIM IIUISIXOM 3aCTOCYBaHHS
CTaHIAapTU30BaHUX (DYHKLIOHAIBHUX TECTIB (IIBUAKICTH
X0Ip0M BU3HAYANN 32 MOKa3HUKaMHU 10-METpOBOTO TECTy
X0Ib0U, PYHKI[IOHAIBHUI CTAaH — 32 MOKa3HUKAMH 6-XBH-
JIUHHOTO TecTy Xonp0m [19], piBHOBary Tta iMOBipHICTB
MajiHHA — 32 4acoBUM TecToM «Bcraup Ta iinu!» (TUG
tect) [20].

CTaTUCTUYHO PEe3yJIbTaTH ONpAIOBAIH 32 JOIOMOTOI0
TIaKeTa JIIEeH31HHUX MPUKIaHuX nporpam Statistica (6.1,
cepiituuii Homep AGAR909E415822FA). Tun po3nosiny
JJAaHUX BU3Ha4ajM 3a gornomororo W-kpurepito Illamipo—
Binka. BiporigHicTs BiIMiHHOCTEH MiXX NMOKa3HHUKaMH
BH3HAYaIlM, BPAXOBYIOUM THII PO3IOALTY, 32 JOIOMOIO0
t-xkpurepiro Cteromenta, U-kputepito Manna—BitHi Ta
kputepito xi-kBajpar Ilipcona. [y BU3HAUEHHS BIUIU-
By (hakTOpiB BUKOHANW mucnepciitamii anamniz ANOVA/
MANOVA. [ToporoBum piBHEM CTaTHCTHYHOT 3HAYYIIIOCTI
pesynbrariB BBakanmu p < 0,05. Pesynbratu HaBeneHi sK
M = SD ans KiJIBKICHUX HOKa3HHKIB, BIJICOTKH — IS
SIKICHUX TIOKa3HUKIB.

JlocTimKeHHST BUKOHAI 3T1THO 3 TIPUHITUIaMu [ enbCin-
CBKOI Aekiapaiii BeecBiTHROT MemiruHO1 acorrianii « ETuani
3aca i MEJUIHUX JIOCITIIKEHb, 10 CTOCYIOTHCS JIFOACHKIX
cy0’exTiB» (3MiHeHa B k0BTHI 2013 p.). [lo3Bin Ha 3niiic-
HEHHS JOCITIDKEHb HagaB KoMiteT 3 eThuku I3 «IMA».
[TuceMoBy iH(pOPMOBaHY 3roTy HaJajIK BCi OAThKH MAIIEHTIB,
SIKi OpalTil y9acTh y TOCTiHKEHHI.

Pesynbratu

Bukopucranns nporpamu (i3udHOI Teparii Ha po3podite-
HOMY pealdiiTaniiHOMy PUCTPOT MO3UTUBHO BILIMHYJIO Ha
PIBEHB CITACTUYHOCTI M’ SI31B HIDKHIX KIHITIBOK y mitei i3 LIIT,
SIK1 B3sUTH Y9aCTh Y TOCIiKeHH . CTaTUCTHYHO 3HAYYIII 3Mi-
HY B1ZIOYJIUCB Y JINTKOBHX 1 YOTUPHUTOJIOBHUX M’ s13aX HI)KHBOT
KIHITIBKH B 000X TPyIax CIIOCTEPEKEHHS, ajle y MPUBITHIX
M’s13aX cTerHa (TOHKOMY, JJOBI'OMY IIPHBITHOMY ITiBCYXOXKHJI-
KOBOMY Ta ITiBIIEPETHHYACTOMY M 532X ) TMHAMIKY 32 piBHEM
M’SI30BOTO TOHYCY HE crioctepiranu (maon. 1).
3acTocyBaHHS po3po0OieHOi mporpamu (i3UIHOI Teparmil
3 BUKOPHCTAHHSM peadiIiTaliiHOro MPUCTPOIO MO3UTUBHO
BIUTMHYJIO Ha IIPOCTOPOBO-YACOBI IIOKa3HUKU XOIbOH B 000X
rpynax crocrepexeHHs. Tak, CTaTUCTUYHO 3HAYYIIIO 30111b-
[IMJIach JOBKUHA OJHOTO UKy Xomp0u: Ha 14,1 % —y 1

rpymi, Ha 13,2 % —y Il rpyni crioctepexenns (p < 0,05).
CraructiyHo 3Hauymty piznuio mix [ Ta I rpynamu 3a
aOCOJIIOTHUM TTOKa3HMKOM JIOBKHHH OIHOTO ITUKITY XOJbOH
HAINPUKIHII JOCTIIPKSCHHS HE BCTAHOBIIIH (1maon. 2).

BusiBunm icToTHE 301TBIIEHHS TOBXKHWHHU ITHKIY B 000X
Tpynax CIoCTEPEKCHHsI Ha MEPIINX 2 THXKHSX 3aCTOCYBaHHS
po3podieHoi Tporpamu (i3MYHOT Tepartii Py BiTHOCHO CTiii-
Kill TOBKHHI KTy Hagami. Tak, y | rpyni cnocrepesxeHHs
MPOTATOM TIepIINX 2 THXXHIB BiOyJI0CS 30UIBIICHHS JTOB-
SKUHH UKITY Ha 6,57 + 2,38 cM; 11e CTaTUCTUYHO 3HAYYILIO
OisblIe 32 BEJIMYMHY TPHPOCTY LOTO TOKa3HHMKa Ha 4 1 6
TIKHSX 3acTocyBaHHA porpamu (p < 0,05) —1,21 + 1,05
cmi10,65 = 1,01 cM BignoBigHO. AHAIOTIYHI 3MIHH CIIOCTE-
piramm y II Tpymi crocTepeskeHHs, e MCis ABOX TH)KHIB
(hizmaHOI Teparrii JOBKHWHA OTHOTO IUKITY 301IBIIIIACE Ha
6,50 + 1,10 cm, a BIpoJOBXK HACTYIHUX CIIOCTEPEKEHD Ha 4
1 6 TIKHSX 3adikcoBaHa AuHAMiKa Ha piBHI 0,56 £+ 0,73 cm
ta 0,81 + 0,83 cM BiAIOBIIHO.

[Tin BrTMBOM po3pobiieHoi mporpamu (Gi3udHOI Teparmii
BiZIOYJIMCh MTO3UTUBHI 3MiHU MIBUAKOCTI X0n60u (mabn. 2).
Tax, 3a nanumu 10-MeTpOBOIO TECTY XOIBOH, CTATUCTHYHO
3HAYYIIO 30LIBIIMIACH IIBUAKICTH XOBOH Y MPOLIECI TPEHY-
BaubiB1(30,46 £ 0,17 m¢! 10 0,62+0,18 Mmc),iy Il (3
0,52 + 0,16 m'c! 10 0,63 +0,16 m-c!) (p < 0,05) rpymax;
3a aOCONIOTHUM TOKAa3HUKOM PI3HHUITI0 MK TPyIIaMd He
BCTAHOBWJI. AHAJII3YIOUM AWHAMIKY IPHPOCTY IIBUAKOCTI
XO01b0M, BU3HAYMITH CTATUCTHYHO 3HAUYIIE HOTo 301IbIICHHS
B | rpyni cnocrepesxeHHst HAITPUKIHII BUKOHAHHS IIPOT PaMHK
(hizuunoi Tepamii (p < 0,05).

[NpuBeprae yBary iuHaMiKa IPUPOCTY OKa3HUKA IIBUAKO-
CTi y IpOLIeCi 3aCTOCYBaHHsI TepareBTHYHOI nporpamiu. Tak,
HAKOITbINE, CTATUCTUYHO 3HAYYIIE 30UTBIICHHS IIBUIKOCTI
BifOynocs y I rpymi Ha 5—6 THKHI 3aCTOCYBaHHS MPOTPaMHU
(p < 0,05). Ananoriuny TeHzaeHMiro crocrepiramm 1 y 11
TPYTIi, TpoTe 30LTBIIEHHS TOKAa3HUKA MIBUAKOCTI HE JOCSITIO
CTaTHCTHYHO BiporigHoro piBHA (p > 0,05).

BusiBuimi nokparieHHs oKa3HHKIB (pyHKIIOHAIBHOTO CTa-
HY 32 6-XBIJIMHHAM TECTOM XOIIL0U B 000X rpytax (maoun. 3).
[Mokaszuuk I rpymu micnst 3aBepieHHs nporpamu (i3ugHoT
Tepartii 30utbImBCst 3234,4 £ 82,0m 10 283,5 + 92,7 M,y
M rpyni —3226,1 £ 84,4 m 10 262,1 + 83,9m (p < 0,05).

BusiBuiM 0COONMMBICTh TUHAMIKM TMOKA3HHUKIB (DYHKI[IO-
HaJIbHOTO CcTaHy (maba. 3). Tak, HAHOINBIINK TPUPICT
JOBKHHU AWUCTAHIII], SIKY MOI0JTANIN MAlliEHTH, BU3HAYIIN B
ocTaHHi 2 TIKHI TpeHyBaHb i B 1, i B Il rpyti crioctepeskeHHs
(p < 0,05) mopiBHSHO 3 MOKa3HUKAMU Ha 2 1 4 TWXKHI —
29,9 £ 11,7 m 1 19,7 £ 10,9 M BignmosigHo. Bennyuna
npupocTy auctanii B I rpymi 6inbmia, Hixk y Il rpymi cro-
crepesxerns (p < 0,05).

Oco0nuBuii iHTepec BUKIMKatoTh pesyibrartu TUG Tecry,
3a SIKUMH BCTAHOBJICHO, 1110 y rpyi II crarncTuyHo 3Havy1io
3HMKYBABCSl 4aC BUKOHAHHS CTAHIAPTU30BAHOIO HABAHTA-
JKEHHS IOPIBHSHO 3 BUXiTHAMH JaHUMHU. Tak, HAPUKIHII Te-
PaneBTUYHOI TPOTPaMH TPUBATICTh BUKOHAHHS IILOTO TECTY
cranoBuia 20,8 + 7,2 ¢, mo B cepenHboMy Ha 6,3 + 2.9 ¢
MEHIIIe, HK Ha 1o4aTky TpeHysaHb (p < 0,05). ¥V II rpymi
3HIWKeHHs yacy BukoHaHHs TUG tecty BinOynocs B cepen-
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Tabnuuga 1. uHamika piBHS CNaCTUYHOCTI M'S3IB HXKHIX KIHLIIBOK 32 MOAMIKOBaHOM LKanoto ALwBopTa y npoueci isnyHoi Tepanii, n = 30

M’5131 HKHBLOI KIHLIBKM

PiBeHb cnacTM4HOCTi A0 novatky Tepanii, 6anu

Il rpyna

PiBeHb cnacTu4HocTi nicns nporpamu Tepanii, 6anu

I rpyna I rpyna Il rpyna
JluTkoBuii 1,07 £ 0,92 0,89 £ 0,88 0,64 £ 0,74* 0,50 £ 0,73**
YoTupuronosuii 1,01 £ 0,90 0,94 + 0,91 0,50 + 0,42* 0,47 + 0,42*
MpwBigHi M'A3K cTerHa 0,99 + 0,92 0,95 + 0,96 0,93 + 0,78 0,91 £ 0,95

*1p < 0,05 3a nokasHWKOM [0 Ta NiCns 3aCTOCyBaHHs Nporpamu dianyHoi Tepanii B | rpyni cnoctepexeHHs; **: p < 0,05 3a nokasHWkoM Ao Ta nicns
3acToCyBaHHs nporpamu inyHoi Tepanii y Il rpyni cnoctepexerHs; faHi HaBegeHi sk M+ SD.

Tabnuuga 2. Pesynsratv AOCHigXeHHs! AMHaMIKU MPOCTOPOBO-4aCOBMX MOKa3HUKIB xoabbu y npoLieci dianyHoi Tepanii, n = 30

[ oBXMHa LMKy, CM

LBunakicTs xoaL6u, M-c*!

®a3sa gocnigkeHHs
CKPUHIHT 64,6 + 15,1 68,0 + 16,3 0,46 + 0,17 0,52 + 0,16
Abce. 712 £ 15,9 74,5 £ 16,2 0,50 + 0,18 0,55 + 0,16
2 TUXOEHb
A 6,57 + 2,38 6,50 + 1,10 0,04 + 0,02 0,03 + 0,02
AGcC. 724 + 153 75,1 £ 16,0 0,33 + 0,18 0,59 + 0,15
4 TKOeHb
A 1,21 £ 1,05 0,56 + 0,73 0,03 + 0,02 0,03 + 0,03
Abe. 73,1 £ 15,5 75,9 + 16,0 0,62 + 0,18 0,63 + 0,16
6 TKaEeHb A 0,65 + 1,01 0,81 + 0,83 0,10 + 0,06 0,04 + 0,02*
A 3aranbHa 8,43 + 2,10 7,88 + 1,41 0,16 + 0,05 0,11 £ 0,03*

*1p < 0,05 3a nokasHukom Mix | Ta Il rpynamm cnoctepexenHs; A6c.: abComnoTHe 3HaYEHHS NOKa3HMKa; A: pi3HULSA MiX NOKasHUKaMW Ha BiAMNoBiAHOMY
TWXHI Ta nonepeaHbOMY TUXHI ClocTepexeHHs!; A 3aranbHa: pisHULS Mix nokasHuKamm o Ta Nicns 3acTocyBaHHs nporpamu idnyHol Tepanii; AaHi
HaBefeHi y opmati M + SD.

Tabnuuga 3. Pesynsratv foCnimpkeHHs AWHaMIKU NOKa3HWKIB 3a 6-xBunuHHUM Tectom i TUG Tectom y npoueci cisnyHoi Tepanii, n = 30

®a3sa gocnigkeHHs
CKpWHIHT 216,7 + 87,1 2311 £ 84,6 271 £ 9,8 257 + 13,1
Abc. 2281 £ 92,5 238,8 + 854 26,5 + 9,6 255 + 13,2
2 TUXOEHb
11,4 + 128 76 + 45 0,51 + 0,42 0,23 + 0,29
Abc. 2341 £ 934 248,5 + 90,9 255 + 8,9 251 + 12,8
4 TKaeHb
A 6,1 + 43 98 + 12,1 1,1 +£10 04 04
AGce. 264,0 £ 99,8 268,2 + 86,0 208 £ 7,2 245 + 12,1
6 TKOEeHb A 299 + 11,7 19,7 £ 10,9 4,7 £ 20 0,6 + 1,0
A 3aranbHa 473 + 15,7 371 + 12,3* 6,25 + 2,9 12 + 1,3

*: p < 0,05 3a nokasHukom mix | Ta Il rpynamu cnoctepexeHHs; AGe.: abcontoTHe 3Ha4eHHs MokasHuKa; A: pisHULS Mix NokasHUKamu Ha BignoBigHOMY

TWXHI Ta nonepeaHbOMY TWXKHI ClocTEpexeHHst; A 3aranbHa: pisHULSA Mix NokasHUKamm 4o Ta Nicns 3acTocyBaHHsA nporpamu gisvnyHol Tepanii; AaHi

HaBefeHi sk M + SD.

HBOMY TiTBKH Ha 1,2 + 1,3 ¢, 110 CTAaTUCTUYHO 3HAYYIIIO
MeHIIe, HiX y | rpymi Ta He BifIpi3HSUIOCS BiJ TTOYaTKOBOTO
piBHsL. MakcumanbHe 3HmkeHHs nokasHukiB TUG tecty
BiZI0yBaJIOCh HA 5—6 THKHI CIIOCTEPEIKEHHSI.

OO6roBopeHHs

Pesynsrarw, sIKi OTpUMAaIH MPOTATOM TOCTIHKEHHS, TTITBEp-
o gasi O. Verschuren et al. [2] 110710 TO3UTHBHOTO BILIABY
3aCTOCYBaHHS BIIPaB i3 X0ABOOIO y rporpamax (Gizu4yHoi Tepa-

Ti1 Ha IPOCTOPOBO-YaCOBI IIOKa3HUKHU XOIBON Ta TOKa3HUKU
(yHkuioHanbHOTO cTany B xiteit i3 L{I1. HaitOubury nuna-
MiKy BU3HAYHJIM CaMe ITiJT 4ac 3aCTOCYBaHHS TEPaNeBTHYHIX
BIIPaB 13 BUKOPHCTAHHSAM MOTHBOBAHOTO MEPEMIIIICHHs Oe3
cTabibHOI (ikcarii.

Ha Binminy Bin pesymnsrariB nocnimkersst K. L. Willoughby,
K. J. Dodd, N. A. Shields, sixi moka3ajii HeraTUBHUI BIUIHB
TpeHyBaHb 13 MapHialbHOIO MiATPUMKOIO, PE3yJIbTaTH
3IHCHEHOTO JOCIIKEHHSI IEMOHCTPYIOTh MOJIIMIICHHS
1 IPOCTOPOBO-YACOBHX ITOKA3HHKIB XOABOM, 1 MOKAa3HHKIB
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(YHKIIOHAJIBHOTO CTaHy IIiJI 4ac TakuX TPEHyBaHb. AJie
caMe 3aCTOCYBaHHsI TEPAIleBTUYHMX BIIPaB 0€3 MiATPUMKH
Bard Tia CIPUSUIIO ICTOTHHM 3MiHaM, IO 30iraeThes 3 pe-
syibTatamu pociimkeHas N. N. Swe et al. [12].

CTaTHCTUYHO 3HAYYIIy PI3HULIO, SIKY BUSBIJIN B PE3yJIbTa-
Ti OI[IHIOBAHHS TUHAMIKH PIBHS CIIACTUYHOCTI MiCJIs 3aCTO-
CyBaHHSI po3po0JIeHOT TIporpamu (pi3MIHOI Tepartii B [IbOMY
JOCHIIKEHH1, MOXKE IMOSICHUTH BUKJIIOUEHHS IALIE€HTIB 31
3HAYHUMH PUIUHAMHI 00OMEKEHHS PYXJIHBOCTI B CYTII00axX,
o He BikoHaHo B poboTi N. Chrysagis et al. [10].

Oco01Boi yBaru moTpeOyroTh JaHi 100 MO3UTUBHOTO
BIUIMBY LMKJIIYHHUX TEPANIeBTUYHUX TPEHYBaHb 0€3 CTabiib-
HOT MapiiaibHOl MiATPUMKH Ha TIOKa3HHKH PiBHOBAarW Ta
3HIDKEHHS PU3HKY TTaiHHS.

BucHoBKu

1. 3actocyBaHHs pO3pOOJIEHOT TEPaNeBTUYHOT IIPOTrpaMH
3 BUKOPHCTAHHSM peadiliTaliiHOro MpUCTpoO MO3UTUBHO
BIUTMHYJIO Ha IIPOCTOPOBO-YACOBI XapaKTePUCTHKH XOIbOH,
piBHOBary Ta ()yHKITIOHAIFHUI CTaH MAIli€HTIB 13 1iepeOpathb-
HHM Hiapajigem, 3SMEHIINIO PiBeHb CHACTUYHOCTI JIMTKOBUX
M’SI31B 1 YOTHPHUTOJIOBHX M SI31B CTETHA.

2. 30UIbIICHHST JOBKUHN OHOTO IIMKITy XOAbOM BinOyBa-
€ThCS TIPOTSTOM TEpIIHX 4 THKHIB TPEHYBaHb, MTOKa3HUKH
(DYHKITIOHATIEHOTO CTaHy TOKa3aJIH HAHOUTHIITY TMHAMIKY TiTb-
KU Ha 6 TIDKHI TpeHyBaHb. L1i 1aHi MOYKHA BUKOPHCTOBYBATH
JUISL TUTaHyBaHHsI peaOuTiTallii 3 BiZIHOBICHHS LIUX SIKOCTEH.

3. Bukopucranus peaOitiTanifHOro mprucTporo 3 MOKIIHU-
BICTIO IIEPEMIILICHHS Ta 3aCTOCYBaHHS METOJIMKH BUKOHAHHS
BIIPaB i3 YaCTKOBOIO HECTAOUTHHOIO MiATPHIMKOIO Ta3a abd-
JTYKTOPOM-ITIIHOMHHUKOM, III0 PYXa€THCSI 38 BEPTHKAIBHOO
BICCIO, MTO3UTHUBHO BIUIMHYJIO HA MOKa3HUKHM PIBHOBArW Ta
3HU3HMJIO PU3UK M IIHHS.

IlepcnexkTHBH MOAAJIBINNX J0CIIKeHb TOISATAI0Th Y
PpO3po0IIi TIporpaMy TepareBTHYHUX YTPY4YaHb y MITEH i3
reMIIUIETTYHO0 (POPMOIO LIEPeOPaTBLHOIO Mapatidy, BUKO-
PHUCTOBYFOUH HIPHUCTPIi 17151 peadiitartii 0ci i3 mopyIeHHIM
OIIOPHO-PYXOBOTO arapary.
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