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The combination of various heterocyclic systems with a wide range of properties is quite expedient and is, in practice, a justified direction for
obtaining biologically active substances, which ultimately forms a favorable basis for the creation of drugs. In recent decades, the attention
of scientists has been closely focused on nitrogen-containing heterocyclic compounds.

Among such compounds, 1,2,4-triazole and pyrazole occupy a special place. Indeed, on the basis of these systems, a significant number
of well-known drugs have been created, which are widely used at the present time.

The aim of the work was the synthesis of S-derivatives of 4-amino-5-(5-methylpyrazol-3-yl)-1,2,4-triazole-3-thiol, study of their physical
and chemical properties, pre-screening studies with subsequent establishment of the feasibility of further pharmacological studies.

Materials and methods. Experimental methods of organic chemistry: synthesis using microwave activation, physical and chemical
methods for the analysis of organic compounds (determination of the melting point, elemental analysis, 'H NMR, IR spectroscopy and
chromatography-mass spectrometry). Methods for in silico pre-screening studies to establish the biological potential in several synthesized
compounds (molecular docking).

Results. 10 new S-derivatives of 4-amino-5-(5-methylpyrazol-3-yl)-1,2,4-triazole-3-thiol were synthesized. The structure of the obtained
compounds was confirmed by a set of physical and chemical methods of analysis. According to the results of prescreening studies,
the main directions of research of biological properties of synthesized compounds were provided.

Conclusions. The expediency of using microwave irradiation in the synthesis of a series of S-alkyl derivatives of 4-amino-5-(5-methylpyrazol-
3-yl)-1,2,4-triazole-3-thiol had been proved. Based on the results of in silico studies, the expediency of further studies of anti-inflammatory,
antifungal and anticancer activities in several synthesized compounds had been substantiated.
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CuHTe3 i BnactTuBoCTi S-noxigHux 4-amiHo-5-(5-metunnipason-3-in)-1,2,4-tpiason-3-tiony
C. O. deportos, A. C. lNouyns

[JlouinbH1M € NoegHaHHS PI3HOMaHITHUX reTEPOLMKITIYHNX CUCTEM i3 LUMPOKM HaBopOM BMACTUBOCTEN, OCKINbKY Lie MPaKTUYHO BUMPaBAaHWIA
HanpsiM ofepxaHHs 6ionoriYHo akTUBHKX CyBeCTaHLIn, WO hopMye NiATPYHTA A4S CTBOPEHHS Nikapcbkux 3acobiB. B ocTaHHi gecatunitrs
yBara HayKoBL|iB NPUKyTa A0 HITPOreHOBMICHUX reTepOLMKNIYHMX CMOMYK.

Ocobnuee Mmicle 3-NoMix HUX nocigatoTb 1,2,4-Tpiason i nipas3on, age Ha OCHOBI LIMX CUCTEM CTBOPEHO YMMAsIo BiJOMMX MiKapCbKMX
3aco6iB, L0 HUHI JOBOMI LUMPOKO BUKOPUCTOBYHOTb.

MeTa po60oTm — cuHTE3 S-NoXigHMX 4-amiHo-5-(5-meTunnipason-3-in)-1,2,4-Tpiazon-3-Tiony, BUBYEHHS IXHiX (i3NKO-XiMiYHWX BMIACTUBOCTEW,
30iINCHEHHS NPECKPUHIHIOBMX AOCHIMKEHb 3i BCTAHOBMNEHHAM AOLINbHOCTI hapMaKkonorivYHnX AOCTImKEHb.

Matepianu Ta metogu. 3actocyBanu ekciepuMeHTaribHi METOAM OpraHivHOi XiMii: CUHTE3 i3 BUKOPUCTaHHSM MiKPOXBUIbOBOI akTMBaLi,
hi3nKo-XimMi4Hi METOM aHani3y OpraHivHMX Conyk (BU3HAYEHHS TEMNepaTypu NNaBneHHs), eneMeHTHU aHanis, 'H AMP, 14-cnektpockonis
Ta XpOMaTo-Mac-CrekTpoMeTpist). 34iNCHUNM NPECKPUHIHIOBI AOCTiAXeHHs in silico Ans BCTaHOBNEHHS GionoriyHoro noTeHujiany B psay
CUHTE30BaHWX CMONyK (MONEKYNAPHUA QOKIHT').

Pesynkratu. BetaHoBUnM onTuManbHi yMoBY ofdepxaHHs 10 HoBMX S-noxigHux 4-amiHo-5-(5-meTunnipason-3-in)-1,2,4-tpiason-3-Tio-
1y 3 BUKOPUCTAHHSM MiKPOXBUIIbOBOMO OMPOMIHEHHS. ByaoBy cnonyk nigTBepanny KOMNIekcoM isnko-xiMiuHnx MeTofis aHanisy. 3a
pesynsTaTamy NPEeCKPUHIHIOBOrO aHanisy BU3HAYMIM OCHOBHI HAaNpsIMK JOCTiAKeHb 6ioNoriYHMX BNacTUBOCTEN CYHTE30BAHMX CMOMNYK.
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BucHoBku. [loBeaeHo AoUINbHICTb 3aCTOCYBaHHSA MIKPOXBUBOBOrO ONPOMIHEHHS Nif Yac CUHTe3y pady S-ankinnoxigHux 4-amiHo-5-(5-
meTunnipason-3-in)-1,2,4-tpiason-3-tiony. Y pesynsrarti JocnimkeHHs in Silico 0brpyHTOBaHO [OLINBHICTL BUBYEHHS NpOTH3ananbHoi,
NPOTUrpUBKOBOI Ta NPOTUPAKOBOI aKTUBHOCTEN Y Py CYHTE30BaHMX CMOMYK.

Kniovogi crosa: 5-metunnipason, 1,2,4-Tpia3on, CUHTE3, BNACTUBOCTI, MONEKYNAPHWIA JOKIHT.

AxTyanbHi nuTaHHA hapmaLeBTUYHOI | MeaUYHOT HayKu Ta npakTuku. 2021. T. 14, Ne 3(37). C. 268-274

CuHTE3 1 cBOWCTBA S-NpPouU3BOAHbIX 4-aMUHO-5-(5-MeTunnupason-3-un)-1,2,4-tpnason-3-tuona
C. O. depotos, A. C. louynsa

LlenecoobpasHo coveTaHne pasnnyHbIX reTePOLMKIMYECKNX CUCTEM C LUMPOKM HaBopOM CBOWCTB, Tak Kak 3T0 onpaBAaHHOe Ha NpaKkTuke
HanpaeneHvie nonyyYeHns bronornyecky akTuBHbIX CybcTaHumin. B ntore ato hopmmpyeT 0CHOBY Ans CO3AaHNS NEKAPCTBEHHbIX CPEACTB.
B nocnepgHvie fecatuneTvst BHUMaHue y4€HbIX MPUKOBAHO K a30TCOAEpXaLLMM reTepoLmMKnnyecknm coegnternsam. Ocoboe MecTo cpeam
HWX 3aHUMaloT 1,2,4-Tprason v NMpasor, BeAb Ha OCHOBE 3TUX CUCTEM ObINO CO34aHO 3HAYNTENBHOE KONMYECTBO M3BECTHBIX NEKapCTBEH-
HbIX CPEACTB, KOTOPble [OCTATOYHO LUMPOKO UCMOMb3YHOT.

Llens pa6oTki — cUHTE3 S-NPOU3BOAHBIX 4-aMUHO-5-(5-meTunnupason-3-un)-1,2,4-tpuason-3-tmona, U3yyeHne nx UanNKo-XMMUYECKNX
CBOWCTB, NPOBEAEHNE MPECKPUHMHIOBBLIX MCCNEAOBaHWA C YCTAHOBMEHWEM LIENecoobpas3HOCTV AanbHenwmx apmMakonormieckmx nc-
CnefoBaHui.

Matepuanel n metoakl. [pUMeHNnn aKCnepyMeHTanbHble METOAbI OPraHUYECKON XMMUU: CUHTES C UCMONb30BaHNEM MV KPOBOITHOBOM
aKTUBaLuK, PrU3NKO-XMMMUYECKMe METOAbI aHann3a OpraHnYecknx COeaMHeHU (onpeeneHue TemMmnepaTypbl NiaBneHnst, ANeMeHTHbINR
aHanms, 'H AMP, WK-cnekTpockonusi 1 XxpoMaTo-Macc-crekTpoMeTpusi). MpoBeny NpeckpUHUHIOBbIE UccnefoBaHus in silico ans ycta-
HOBIIEHMS BMOMOrMYECKOro NoTeHUMana B psfy CUHTE3UPOBAHHbLIX COEANHEHNI (MONEKYNAPHBIA JOKUHT).

Pesynkrathl. YCTaHOBNEHbI ONTUManbHbIe YCroBus nonyyeHns 10 HoBbIX S-nMpou3BoaHbIX 4-aMuHO-5-(5-meTunnupason-3-un)-1,2,4-tpu-
ason-3-Tmona ¢ Ncnonb3oBaHNeEM MUKPOBOIHOBOIO 0brnyyeHns. CTpoeHne NonyyYeHHbIX CoeanHEHN MOATBEPXKAEHO KOMMNEKCOM nan-
KO-XMMMWYECKUX METOAO0B aHanu3a. o pesynsratam NpeckpUHWHIOBOTO aHanu3a onpefeneHbl OCHOBHbIE HanpaBNeHUs UCCNEN0BAHMIA
61ONOrNyecknx CBONCTB CUHTE3NPOBAHHBIX COEAVHEHWIA.

BeiBogkl. [lokazaHa Lienecoobpa3HOCTb NPUMEHEHWSI MUKPOBOITHOBOTO 0BMyYeHUs MpU CUHTE3E psifa S-ankunnpousBOaHbIX 4-amu-
HO-5-(5-meTunnupason-3-un)-1,2,4-tpuason-3-trona. Mo pesynsratam nccnenoBaxus in silico o6ocHoBaHa LienecoobpasHoCTh AanbHen-
LIEro M3y4yeHus MPOTMBOBOCMANUTENBHOMW, MPOTUBOTrPUOKOBON 1 NPOTUBOPAKOBON aKTUBHOCTEN B PAAY CUHTE3MPOBAHHbLIX COEANHEHN.

KnioueBkle crioBa: 5-metunnupason, 1,2,4-Tpnuasorsi, CUHTE3, CBONCTBA, MOMNEKYNAPHBIA JOKUHT.

AKTyanbHble Bonpocbl hapmaLeBTU4eCKOM U MeaULIMHCKON Hayku 1 npakTuku. 2021. T. 14, Ne 3(37). C. 268-274

Today, many research teams are studying the synthetic and
biological properties of new compounds based on the nitro-
gen-containing system 1,2 4-triazole [1-6]. It is known that
the introduction of various substituents in the structure of
the nucleus of 1,2,4-triazole has a positive effect not only on
the increase of existing and the emergence of new pharma-
cological activity but also allows offering more options for
chemical transformations [4—8]. It is important to note the fact
that 1,2,4-triazole derivatives, in addition to high biological
activity, are mostly low-toxic or virtually non-toxic compounds.
Analysis of the available literature data revealed that the combi-
nation of triazole and pyrazole fragments within one molecule
has a certain level of practical significance and is interesting.

Aim

The aim of this work was to develop a preparative method for
the synthesis of S-derivatives of 4-amino-5-(5-methylpyrazol-
3-yl)-1,2,4-triazole-3-thiol using microwave irradiation,
followed by study of physical and chemical properties and es-
tablishing the biological potential of the obtained compounds.

Materials and methods

The synthetic part of the study consisted of resynthesis of
5-methylpyrazole and subsequent chemical conversion to

4-amino-5-(5-methylpyrazol-3-yl)-1,2,4-triazole-3-thiol by
a known method [9,10].

S-alkylation of the starting compound was performed under
microwave irradiation using a microwave synthesis system
Milestone FlexiWave (time — 30 min, temperature — 160 °C,
pressure — 11.2 bar, power — 400 W) in propan-2-ol medium
without the addition of equivalent amount of alkali, which
allowed to obtain pure alkylthio derivatives with high yield
(Fig. I).

Synthesized haloalkanes were white crystalline substan-
ces, soluble in alcohols, insoluble in water. The structure
of the obtained compounds was confirmed by a package of
modern physical and chemical methods of analysis ("H NMR
spectroscopy, IR spectroscopy) and their individuality by
chromato-mass spectrometry.

Docking studies were performed on all compounds 2.0—
2.10 using the AutoDock Vina® software package. Enzyme
structures for in silico studies were obtained from Protein
Data Bank (PDB). Preliminary optimization of 2.0-2.10
molecules was performed using the HyperChem 7.5 program
by the MM* molecular mechanics’ method until the RMS
gradient was less than 0.1 kcal/(mol-A). The final minimiza-
tion of the energies of the studied structures was carried out
by the semi-empirical quantum chemical method PM3 until
the RMS gradient was less than 0.01 kcal/(mol-A).
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Results

Analysis of 'TH NMR spectra showed that the protons of
S-alkyl fragments resonate in a strong part of the field in
the form of signals with different intensities in the range
3.14-0.82 ppm. For example, singlet signals of methyl pro-
tons of the thiomethyl fragment were present in the range of
3.14-3.08 ppm. Multiple proton signals of methylene frag-
ments were recorded in a stronger field (1.97-1.20 ppm). A
gradual increase in the length of the S-alkyl chain leads to a
slight shift in the signals of the protons of the methyl group
in the stronger part of the field.

Proton signals of methylene moieties of S-alkyl substi-
tuents were conducted in a similar way but were difficult to
differentiate because they form mostly multiproton multiplets.
Exceptions were only signals of protons of the methylene
group directly with the sulfur atom. In this case, there was
a signal in the form of a triplet. The formation of a positive
inductive effect contributed to these changes. Thus, the signal
of protons of the methyl group gradually shifts to 0.83 ppm.

The IR spectrum of the synthesized thiol (2.0) was character-
ized by the presence of clear bands of deformation and valence
oscillations of strong and medium intensity of the main fragments
of the molecule: planar deformation oscillations CH in the re-
gion 1229-950 cm™! (bands of low intensity at 12291182 cm',
1045-1029 cm!, 1013-998 cm, 975-960 cm'), out-of-plane
deformation oscillations CH in the region 998—663 cm -1 (bands
of strong intensity at 781-765 cm™, 687-672 cm"). There was
the presence of a band of valence vibrations of the SH group in
the range of 3298-3280 cm. The oscillation bands of the C=N
fragment in the region of 1548—1530 cm were also recorded.

In the spectra of the synthesized alkyl derivatives (2.0-2.10)
deformation oscillations of alkyl groups in the range from 645
cm to 1390 cm™ and the H-C-H fragment in the narrow fre-
quency range 1485-1360 cm™ were observed. In the spectra
of the synthesized alkyl derivatives (2.1-2.10) deformation
oscillations of alkyl groups in the range from 645 cm™ to 1390
cm’ and the H-C-H fragment in the narrow frequency range
1485-1360 cm™! were observed.

4-Amino-5-(5-methylpyrazol-3-yl)-1,2,4-triazole-3-thiol (2.0).
Yield: 71 %; m. p.: 218-216 °C; 'H NMR, d, ppm: 13.74 (s,
1H, SH); 13.11 (1H, s, NH-pyrazole), 6.63 (s, 1H, CH-pyra-

Fig. 1. Scheme of
synthesis of 4-amino-
5-(5-methylpyrazol-3-

p yl)-1,2,4-triazole-3-thiol
o WN N, anddS-aIkyIatwn
N —NH H products.
P
12 |2
O
NC/)
0
H,N-NH, W/( H
SH NeNH N TSK
s
13

zole), 5.98 (s, 2H, NH,), 2.26 (s, 3H, CH,-pyrazole). ESI-MS:
m/z =197 [M+H]". Analytical calculated (%) for CH/NS:
C, 36.72; H, 4.11; N, 42.83; S, 16.34. Found: C, 36.81; H,
4.12; N, 42.75; S, 16.32.
3-(5-Methylpyrazol-3-yl)-S-methylthio-1,2,4-triazole-4-amine
(2.1). Yield: 79 %; m. p.: 196-194 °C; 'HNMR, d, ppm: 13.07
(s, 1H, NH-pyrazole), 6.65 (s, 1H, CH-pyrazole), 6.02 (s,
2H, NH,), 2.67 (t, 3H, S-CH,), 2.33 (s, 3H, CH,-pyrazole).
ESI-MS: m/z = 211 [M+H]". Analytical calculated (%) for
CH NS:C,39.99; H, 4.79; N, 39.97; S, 15.25. Found: C,
39.89; H, 4.80; N, 39.87; S, 15.29.
3-Ethylthio-5-(5-methypyrazol-3-yl)-1,2,4-triazole-4-amine
(2.2). Yield: 82 %; m. p.: 193-191 °C; 'HNMR, d, ppm: 13.10
(s, 1H, NH-pyrazole), 6.61 (s, 1H, CH-pyrazole), 6.05 (s, 2H,
NH,), 3.13 (t, 2H, S-CH,-CH,), 2.30 (s, 3H, CH,-pyrazole),
1.36 (t, 3H, S-CH,-CH,). ESI-MS: m/z = 225 [M+H]". Ana-
lytical calculated (%) for C;H N.S: C, 42.84; H, 5.39; N,
37.47;8S,14.29. Found: C, 42.74; H, 5.38; N, 37.56; S, 14.32.
3-(5-Methylpyrazol-3-yl)-5-propylthio-1,2,4-triazole-4-amine
(2.3). Yield: 76 %; m. p.: 186-184 °C; 'THNMR, d, ppm: 13.05
(s, 1H, NH-pyrazole), 6.67 (s, 1H, CH-pyrazole), 6.01 (s, 2H,
NH,), 3.11 (t, 2H, S-CH,-CH,), 2.35 (s, 3H, CH,-pyrazole),
1.92-1.56 (m, 2H, S-CH,-CH,-CH,), 1.05 (s, 3H, S-(CH,),-
CH,). ESI-MS: m/z =239 [M+H]". Analytical calculated (%)
for C;H, \NS: C, 45.36; H, 5.92; N, 35.27; S, 13.45. Found:
C,45.47,;H,591; N, 35.18; S, 13.41.
3-Butylthio-5-(5-methylpyrazol-3-yl)-1,2,4-triazole-4-amine
(2.4). Yield: 71 %; m. p.: 182-180 °C; 'H NMR, d, ppm:
13.08 (s, 1H, NH-pyrazole), 6.63 (s, |H, CH-pyrazole), 6.04
(s, 2H, NH,), 3.14 (t, 2H, S-CH,-(CH,),-CH,), 2.30 (s, 3H,
CH,-pyrazole), 1.84 — 1.50 (m, 2H, S-CH,-CH,-CH,-CH,),
1.46-1.33 (m, 2H, S-(CH,),-CH,-CH,), 0.92 (t, 3H, S-(CH,),-
CH,). ESI-MS: m/z= 253 [M+H]". Analytical calculated (%)
for C, )H N,S: C, 47.60; H, 6.39; N, 33.31; S, 12.71. Found:
C,47.49; H, 6.40; N, 33.23; S, 12.74.
3-(5-Methylpyrazol-3-yl)-5-pentylthio-1,2,4-triazole-4-amine
(2.5). Yield: 74 %; m. p.: 172-174 °C; 'H NMR, d, ppm:
13.04 (s, 1H, NH-pyrazole), 6.57 (s, |H, CH-pyrazole), 6.07
(s, 2H, NH,), 3.10 (t, 2H, S-CH,-(CH,),-CH,), 2.33 (s, 3H,
CH,-pyrazole), 1.87 — 1.55 (m, 2H, (m, 2H, S-CH,-CH,-
(CH),-CH,), 1.49 1.25 (m, 4H, S-(CH,),-(CH,),-CH,), 0.83
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Fig. 2. Chromato-mass spectrum of compound 2.0.
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Fig. 3. Chromato-mass spectrum of compound 2.2.

(t, 3H, S-(CH,),-CH,). ESI-MS: m/z=267 [M+H]". Analytical
calculated (%) for C, H N, S: C,49.60; H, 6.81; N, 31.55; S,
12.04. Found: C, 49.69; H, 6.82; N, 31.47; S, 12.01.
3-Hexylthio-5-(5-methylpyrazol-3-yl)-1,2,4-triazole-4-amine
(2.6). Yield: 78 %; m. p.: 177-179 °C; 'THNMR, d, ppm: 13.08
(s, IH, NH-pyrazole), 6.59 (s, 1H, CH-pyrazole), 6.05 (s, 2H,
NH,), 3.12 (t,2H, S-CH ,«(CH,),-CH,), 2.34 (s, 3H, CH,-pyra-
zole), 1.69-1.51 (m, 2H, S-CH,-CH,-(CH,),-CH,), 1.39-1.24
(m, 6H, S-(CH,) -(CH,),-CH,), 0.84 (t, 3H, S-(CH,).-CH.,).
ESI-MS: m/z = 281 [M+H]". Analytical calculated (%) for
C,H,NS: C, 51.40; H, 7.19; N, 29.97; S, 11.43. Found: C,
51.30; H, 7.18; N, 29.91; S, 11.45.
3-Heptylthio-5-(5-methylpyrazol-3-yl)-1,2,4-triazole-4-amine
(2.7). Yield: 70 %; m. p.: 170-172 °C; 'HNMR, d, ppm: 13.09
(s, 1H, NH-pyrazole), 6.55 (s, |H, CH-pyrazole), 6.07 (s, 2H,
NH,), 3.08 (t,2H, S-CH,~(CH,),-CH,), 2.32 (s, 3H, CH,-pyra-
zole), 1.74-1.63 (m, 2H, S-CH,-CH,~(CH,) -CH,), 1.31-1.22
(m, 8H, S-(CH,)-(CH,),-CH,), 0.82 (t, 3H, S-(CH,).-CH,).

ESI-MS: m/z = 295 [M+H]". Analytical calculated (%) for
C,H,N.S: C,53.03; H, 7.53; N, 28.54; S, 10.89. Found: C,
53.12; H, 7.54; N, 28.49; S, 10.87.
3-(5-Methylpyrazol-3-yl)-5-octylthio-1,2,4-triazole-4-amine
(2.8). Yield: 74 %; m. p.: 162-164 °C; 'HNMR, d, ppm: 13.06
(s, 1H, NH-pyrazole), 6.59 (s, 1H, CH-pyrazole), 6.06 (s, 2H,
NH,), 3.10(t, 2H, S-CH,~(CH,)-CH,), 2.33 (s, 3H, CH,-pyra-
zole), 1.82-1.56 (m, 2H, S-CH,-CH,~(CH,),-CH,), 1.43-1.22
(m, 10H, S-(CH,),-(CH,),-CH,), 0.86 (t, 3H, S-(CH,).-CH,).
ESI-MS: m/z = 309 [M+H]". Analytical calculated (%) for
CH,NS:C,54.52; H, 7.84; N, 27.25; S, 10.39. Found: C,
54.62; H, 7.83; N, 27.20; S, 10.41.
3-(5-Methylpyrazol-3-yl)-5-nonylthio-1,2,4-triazole-4-amine
(2.9). Yield: 70 %; m. p.: 166-168 °C; '"HNMR, d, ppm: 13.11
(s, 1H, NH-pyrazole), 6.56 (s, |H, CH-pyrazole), 6.05 (s, 2H,
NH,), 3.12 (t,2H, S-CH,~(CH,) -CH,), 2.31 (s, 3H, CH,-pyra-
zole), 1.70-1.66 (m, 2H, S-CH,-CH,-(CH,)-CH,), 1.30-1.21
(m, 12H, S-(CH,),-(CH,)-CH,), 0.84 (t, 3H, S-(CH,),-CH.,).
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Table 1. Energy values of the intermolecular interactions of the studied compounds with COX-1 (3N8Y)

-4.9
21 -4.5 25 -6.1 29 -7.3
2.2 -5.0 2.6 5.5 210 -7.0
2.3 -56.3 2.7 -6.6 Diclofenac -6.2

E .- the minimum energy of complex formation.

Table 2. Energy values of the intermolecular interactions of the studied compounds with lanosterol-14a-demethylase (3LD6)

-4.9
21 -6.5 25 1.7 29 -8.9
2.2 -6.6 2.6 -8.1 210 94
23 -6.8 2.7 -8.1 Ketoconazole |-8.1

E_.: the minimum energy of complex formation.

ESI-MS: m/z = 323 [M+H]". Analytical calculated (%) for
CH,NS: C, 5587; H, 8.13; N, 26.06; S, 9.94. Found: C,
55.76; H, 8.12; N, 26.11; S, 9.96.

3-Decylthio-5-(5-methylpyrazol-3-yl)-1,2,4-triazole-4-amine
(2.10). Yield: 68 %; m. p.: 158-160 °C; 'H NMR, d, ppm:
13.11 (s, 1H, NH-pyrazole), 6.53 (s, 1H, CH-pyrazole), 6.05
(s, 2H, NH,), 3.10 (t, 2H, S-CH -(CH,),-CH,), 2.33 (s, 3H,
CH,-pyrazole), 1.74-1.63 (m, 2H, S-CH,-CH -(CH,).-CH,),
1.41-1.30 (m, 2H, S-(CH,),-CH,~(CH,),-CH,), 1.34-1.20
(m, 12H, S-(CH,),-(CH,),-CH,), 0.82 (t, 3H, S-(CH,),-CH,).
ESI-MS: m/z = 337 [M+H]". Analytical calculated (%) for
C,H,NS: C, 57.11; H, 8.39; N, 24.98; S, 9.53. Found: C,
57.21; H, 8.40; N, 24.93; S, 9.50.

Individual peaks of molecular ions [M+1] were recorded in
the chromato-mass spectra, which had a high intensity, which
confirms the structure and individuality of the compounds
(Fig 2, 3).

Molecular docking. It is noteworthy that a significant num-
ber of antifungal drugs contain a fragment of 1,2,4-triazole
(fluconazole, itraconazole, voriconazole, posaconazole).
Triazole-containing anastrozole and letrozole were also quite
effective anticancer drugs. On the other hand, the presence
of pyrazole enzyme indicates the feasibility of testing for
anti-inflammatory activity.

Molecular docking was performed to obtain structural in-
formation on the interaction of the synthesized compounds
and the corresponding biological structure. For this purpose,
the X-ray crystal structures of the corresponding biological targets
from the protein database (PDB-ID) in complex with the stan-
dard ligand were previously downloaded: cyclooxygenase-1
with diclofenac (3N8Y), lanosterol 14-a-demethylase with
ketoconazole (3LD6), kinases of anaplastic lymphoma in
the complex of crizotinib (2XP2) [11-13]. The use of cyclooxy-
genase-1 as a model enzyme is dictated by the need to determine
the possible impact on the complex of processes, and not only
on the inflammatory response. At the same time, a few highly
effective antifungal agents have a 1,2,4-triazole fragment in their

structure, so the choice in favor of 14-a-demethylase as a model
enzyme is obvious. The choice of aplastic lymphoma kinase to
determine the affinity of the synthesized substances to its active
center is due to the use of known anticancer drugs created based
on nitrogen-containing heterocycles.

The ligands (diclofenac, ketoconazole, crizotinib) were
previously removed from the primary structures. It was car-
ried out the joining of different ligands to the protein using
AUTODOCK. The conformations of the ligand were analyzed
in terms of energy, hydrogen bonding and hydrophobic inter-
action between the ligand and the receptor protein. A detailed
analysis of the ligand-receptor interactions was performed,
and the final coordinates of the ligand and receptor were saved
as pdb files. The free binding energy (FEB) of all compounds
was calculated [14—17].

In order to investigate the probability of detection of mole-
cules with molecules with anti-inflammatory activity, the inter-
action parameters with the active center of cyclooxygenase-1
(COX-1) were studied (Table 1). These studies have found
that synthesized compounds form chemical bonds with the
following amino acid residues: ASN B: 68, TYR B: 38, TYR
B: 39. At the same time, the presence of m-alkyl hydrophobic
interactions with such amino acid residues as LYS B: 4668,
PRO B: 35, PRO B: 40, PRO B: 434, TYR B: 38, TYR B: 55.

Visualization of the interaction of active structures with
the active site of lanosterol-14a-demethylase revealed that
they have chemical bonds with the following amino acid
residues: GLY A: 310, HISA: 381, ILE A: 139, LEU A: 380,
MET A: 509, PHE A: 134, PHE A: 241, PHE A: 384, TYR
A: 126, VAL A: 311 (Fig. 4). The estimated free energy of
binding of the synthesized substances of their lowest energy
positions with lanosterol-14a-demethylase was calculated
(Table 2). Synthesized substances 2.6-2.10 showed a good
range of binding energies from -8.1 to -9.4 kcal/mol.

The obtained substances were stabilized in the active center
of anaplastic lymphoma kinase due to intermolecular hydro-
gen chemical bond with MET A: 1199, alkyl hydrophobic
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Synthesis and properties of S-derivatives of 4-amino-5-(5-methylpyrazol-3-yl)-1,2,4-triazole-3-thiol
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Fig. 4. Visualization of the affinity of the lanosterol-14a-demethylase with compound 2.10.
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Fig. 5. Visualization of the affinity of the anaplastic lymphoma kinase with compounds 2.5 and 2.10.

with ALA A: 1200, LEU A: 1122, LEU A: 1196, LEU A:
1198, LEU A: 1256, LYS A: 1150 (Fig. 5). Moreover, atten-
tion is drawn to the presence of a certain amount of w-alkyl
and m-anion hydrophobic interactions with the active site of
the enzyme (with ALA A: 1200, LEU A: 1122 and GLU A:
1122), which had an immediate effect on the stability of a par-
ticular biologically active substance in the active site (Fig. 5).

Calculations of the free binding energy showed that an
increase in the length of the S-alkyl fragment of the synthe-
sized substances can have a positive effect on the affinity with
the active site of the enzyme (Table 3). The most significant
level of interaction with the active center of the enzyme were

demonstrated by substances 2.8 and 2.10 with values of
the free energy of interaction -8.0 kcal/mol and -8.4 kcal/mol
accordingly (7able 3).

Discussion

The performed docking studies suggest that the synthesized
S-alkyl derivatives exhibit the ability to bind to the active
sites of COX-1, lanosterol 14-a-demethylase, and anaplastic
lymphoma kinase.

It is also necessary to emphasize the participation of all
fragments of molecules of new substances in interactions
with the active site of enzymes.

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

_ E_.. kcallmol _ E_ ., kcalimol _ E ., kcallmol
2.0

5.5 24 6.7 2.8 -8.0
2.1 -5.2 25 6.5 29 -7.9
2.2 6.0 2.6 6.8 210 -8.4
2.3 -6.4 2.7 -74 Crizotinib -7.6

E_..: the minimum energy of complex formation.
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Comparison of the calculated E_, values in the series of
synthesized substances made it possible to establish the ef-
fect of the length of the S-alkyl fragment on the affinity with
the active site of the enzymes under consideration. Moreover,
the transition from a methyl substituent to a decyl substituent
was accompanied by an increase in this affinity. Alkyl hydro-
phobic interactions of the synthesized substances with amino
acid residues of the corresponding enzymes had a significant
influence on the formation of this dependence.

Conclusions

1. Using the appropriate bromalkanes as alkylating agents
(bromopropane, bromobutane, bromopentane, bromhexane,
bromoheptane, bromoctane, bromonan, bromodecane),
the reaction of nucleophilic substitution 4-amino-5-(5-methyl-
pyrazol-3-yl)-1,2 4-triazole-3-thiol was investigated. 10 new
compounds were obtained. The structure was confirmed by
complex modern physical and chemical methods of analysis
(elemental analysis, PMR spectroscopy, chromatographic mass
spectrometry), and their individuality was chromatographic.

2. The performed docking studied suggest that an increase
in the length of the S-alkyl fragment increases the likelihood
of anti-inflammatory, antifungal, and anticancer activity.
Moreover, in molecules with an even number of carbon atoms
in the alkyl substituent, this probability will only increase.

Prospects for further research. According to the research results
it is planned to expand the line of this class of compounds to
identify promising biologically active compounds among them.
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An urgent problem today is the spread of secondary immunodeficiencies associated with increased stress, urbanization, and negative changes
in the environment that lead to impaired immune function. Herbal remedies are milder, less likely to become addictive and have side effects,
and are long-lasting. A promising plant with immunomodulatory action is Echinacea purpurea (L.) Moench, a member of the family Asteraceae.
The main active ingredients of echinacea are phenolic compounds, carbohydrates, and alkylamides. The chemical composition of echinacea
is also represented by flavonoids, tannins, saponins, higher fatty acids, amino acids, betaine, essential oil, macro- and microelements (Se, Co,
Ag, Mo, Zn, Mg, K, Na, Fe, etc.). Drugs have immunostimulatory, antioxidant, membrane-stabilizing effect, promote healing of wounds, burns,
ulcers, are used in infectious and viral diseases, especially HF. They are traditionally used for furunculosis, septicemia (infection of the blood),
pyorrhea, tonsillitis, especially for the treatment of boils, carbuncles, and abscesses. It is also important that in modern pharmaceutical science
the leading place is occupied by research related to the introduction into medical practice of herbal medicines, the study of their chemical
composition, standardization, development of optimal technologies for the manufacture of phytopreparations. That is why the objects of our
research were tinctures based on Echinacea purpurea.

The aim of the work is to study and compare the component composition of tinctures based on Echinacea purpurea (L.) Moench using gas
chromatography (GC).

Materials and methods. Tinctures of rhizomes with roots of Echinacea purpurea were used for the study: experimental — made according to
industrial technological recipe (1:5, extractant — ethanol 70 %) from raw materials harvested in July 2019 at the research site of Zaporizhzhia State
Medical University and control — finished products LLC “Zhytomyr Pharmaceutical Factory”, series 20319. Tinctures were investigated on a gas
chromatograph Agilent 7890B with mass spectrometric detector 5977B. The NIST14 mass spectrum library was used to identify the components.

Results. 31 (experimental) and 23 (control) components were identified by GC in rhizomes with rhizomes of Echinacea purpurea. The results
of the study indicate that the qualitative and quantitative chemical composition of rhizomes with roots of Echinacea purpurea was characterized
by complexity and variability. This fact complicates the process of standardization of phytopreparations and can affect their effectiveness and
safety. Therefore, members of the genus Echinacea should be the subject of further in-depth chemical study.

Conclusions. A comparative analysis of the component composition of tinctures based on Echinacea purpurea (L.) Moench was studied
and performed with the help of GC. The GC method is suitable for the determination of natural BAS in the composition of phytopreparations
from echinacea and can be used in the development of methods for their standardization. The results of the study were of value for further
development and improvement of analytical regulations for raw materials and phytopreparations from Echinacea purpurea. They can also be
the basis for the creation of new substances with immunomodulatory activity based on the underground organs of echinacea.

Key words: gas chromatography, Echinacea, component composition, immunomodulatory action.
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MopiBHANBLHE XpoMaTo-Mac-CNeKTPOMETPUYHE AOCHIAKEHHS HACTONOK Ha OCHOBI Echinacea purpurea (L.) Moench
tO. . KopHiescbkui, [. KO. CkopwHa, B. I. KopHieBcbka, H. B. Kanaunbei

AkTyarnbHo npobrneMoto € NOLUMPEHHSI BTOPUHHIX iMYHOAEILMTIB, NOB'A3aHNX i3 MiABALLEHNMI CTPECOBUMM HaBaHTaXEHHsIMU, ypbaHisa-
LiEt0 Ta HeraTMBHAMMW 3MiHaMU B KOMOTrii, L0 NPU3BOASATL 0 NOPYLUEHb (PYHKLIOHYBaHHS iMyHHOI cucTemu. MNpenapaty, ki BUpobnsoTs Ha
OCHOBI TMIKAPCbKMX POCIIMH, XapaKTepraytTbes BinbLL M'SKOH Ai€t0, MEHLLIOK IMOBIPHICTIO PO3BUTKY 3BUKaHHS Ta NOBiYHKX eekTiB, a Takox
MOXMNMBICTIO 4OBONI TPMBANOro 3acTocyBaHHs. ExiHaues nypnypoBa (Echinacea purpurea (L.) Moench), npeacraBnuk poauuu Asteraceae,
— NMepcnekTyBHA POCAMHA 3 IMyHOMOZYMNBanbHO Aieto. OCHOBHUMM Ail04MMU peYOBUHAMM exiHaLel € (heHONbHI Cromnyku, ByrneBoau 1 an-
Kinamigu. XiMiyHWiA cknap exiHaLei BKnovae Takox (hrnaBoHoiaW, AyOunbHi pe4oBUHU, CanoHIHK, BULL XUPHI KUCMOTKW, aMiHOKUCNOTK, 6eTaiH,
ecipHy onito, makpo- Ta MikpoenemeHTu (Se, Co, Ag, Mo, Zn, Mg, K, Na, Fe ToLo). Jlikapcbki npenapatit YuHATb iIMyHOCTUMYTOBaIbHY, aH-
TUOKCUAAHTHY, MeMBpaHocTabiniayBarnbHy fii, CNpUsoTh 3ar0EHHI0 paH, OMikiB, BUPA30K; iX 3aCTOCOBYHOTb NPU iHGEKLINHMX | BIDYCHUX 3aXBO-
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ptoBaHHsIX, 0COBNMBO BEPXHIX AMXaNbHUX LUASXIB. TpaguLiiHO iX BUKOPUCTOBYIOTL NPy (ypYHKYNbO3i, CENTULEMIT (3apaxeHHi KpoBi), nioper,
TOH3UMITax, a TakoX AN NikyBaHHA dypyHKyniB, kapOyHKyniB Ta abcLeciB. Y cyyacHiin hapmaueBTUyHIl HayLi NpoBigHe Micue nocigaTb
[OCMiMKEHHS!, NOB’A3aHi 3 BNPOBAKEHHAM y MEANYHY NPaKTUKY NikapCbKuX 3aCo6iB POCIIMHHOMO MOXOMKEHHS, BUBYEHHSM iXHBOTO XiMiYHOTO
CKnapy, cTaH4apTu3aLlieto, po3pobneHHsM onTUMarnbHWUX TEXHOMOTA BUrOTOBMEHHS diTonpenapaTiB. Tomy 06’eKTH HaLlwnX BOCTigXeHb — Ha-
CTOWKM Ha OCHOBI eXiHaLiel mypnypoBol.

MeTta po60Tu — BUBYEHHS Ta NOPIBHSANBHUIA aHani3 KOMNOHEHTHOrO CKIady HaCTOWOK Ha OCHOBI exiHauei nypnypoBoi (Echinacea purpurea
(L.) Moench) 3a gonomoroto rasoeoi xpomartorpadii (MX).

Matepianu ta metoau. [Ins 4OCNIAXEHHS BUKOPUCTaNK HACTOMKM KOPEHEBULL, i3 KOPEHSIMU exiHaLel NypnypoBOI: eKCNepUMEHTanbHa, BUro-
TOBIEHA 3@ NPOMMCIOBOK TEXHOIOTIYHO peLienTypoto (1:5, ekcTpareHT — eTaHon 70 %) i3 CMPOBMHM, Lo 3aroToBreHa B nnHi 2019 poky Ha
[OCHiAHIN AingHui 3anopi3bkoro AepXaBHOr0 MeAUYHOrO YHIBEPCUTETY; KOHTPOMbHa — roToBa Npoaykuig TOB «Xnutomupcbka apmavieBTnyHa
thabpukay, cepist 20319. HacToiikv focnigxysanu Ha rasoBomy xpomartorpadi Agilent 7890B i3 Mmac-cnekTpomMeTpuyHUM aeTektopom 5977B.
[ns ineHTudikaLii koMNoHeHTIB BUKOpucTaHa bibnioteka mac-cnektpis NIST14.

Peaynisratu. 3a gonomoroto X y HacTolkax KOpeHeBWLL, i3 KopeHsIMM exiHaLei nypnypoBoi ineHT1dikysanu 31 (ekcnepumeHTanbHa) Ta 23 (KOH-
TporbHa) KOMNOHEHTU. Pe3ynbTaTi 4OCRimKeHHS CBiaYaTh, LU0 AKICHWN i KiNbKICHUIA XiMiYHWIA CKnag HaCTOMOK KOPEHEBMULL i3 KOPEHSIMU exiHaLei
MypnypoBOi XapaKTepnayeTbCs CKNaaHicTio Ta MiHnuBICTIo0. Lie ycknagHioe npouec craHgaptmsadii ditonpenapartis i MOXe BNIMBATK Ha iXHI0
eeKTUBHICTb i 6e3neyHicTb. ToMy NPeACTaBHUKM pody exiHaLes MatoTb cTaTi 06’'ekTamu NorMBneHoro XiMiYHOrO BUBHEHHS.

BucHosku. 3a gonomoroto "X BUB4MAK Ta 3AINCHUNM NOPIBHANBHWIA @HanNi3 KOMMNOHEHTHOrO CKrady HAaCTOMOK Ha OCHOBI exiHaLei nypnypoBoi
(Echinacea purpurea (L.) Moench). MeTog I'X npuaatHuii A1t BU3HAYEeHHS NPUPOSHKX BionoriYHO aKTUBHUX PEYOBUH y Cknagi chiTonpenapatis
3 exiHauei, Noro MoxHa BMKOPWUCTOBYBATM Mif Yac po3pobreHHs MeToauk cTaHgapTusauii. Peaynstati gocnimkeHHs MaloTh LiHHICTb Ans
po3pobneHHs Ta BOOCKOHANEHHS aHaniTMYHOI HOPMATUBHOI AOKYMEHTALii Ha CMPOBKHY Ta diTonpenapaTy 3 exiHauei nypnypoBoi, a Takox
MOXYTb CTaTV NiArPYHTSM AN CTBOPEHHS! HOBUX CyDOCTaHLil 3 iIMyHOMOZYMIOBaNbHOK aKTUBHICTIO HA OCHOBI NiA3EMHUX OpraHiB exiHaLel.

Kntouogi croea: rasosa xpomarorpadis, exiHaves, KOMNOHEHTHWI cknag, iMyHOMOAYmoBarbHa Ais.
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CpaBHUTENBbHOE XPOMaTO-Macc-CNeKTPOMETPUYECKOe McCreaoBaHme HacToek Ha ocHoBe Echinacea purpurea (L.) Moench
tO. W. Kopnuesckui, [1. KO. CkopuHa, B. I. KopHueBsckasi, H. B. KaHobiGei

AkTyanbHoi npobnemorn COBPEMEHHOCTY SBNSETCS PacnpoCTPaHEHNe BTOPUYHBLIX MMMYHOLEMULMTOB, CBA3AHHBIX C MOBbILLEHHLIMI CTPECCO-
BbIMW Harpyakamu, ypbaHusaLmen u HeraTuBHbIMY U3MEHEHNAMI B SKOMOMAW, MPUBOAALLMMM K HAPYLLEHNAM (DYHKLMOHMPOBAHUS MMMYHHON
cucTembl. [Npenaparbl, NPOM3BOANMBIE HA OCHOBE NEKaPCTBEHHBIX PACTEHWIA, XapaKkTepuayloTcs 6ornee MArkum AeicTBieM, MEHbLLEN BEPOST-
HOCTbHO Pa3BUTVS NPUBbLIKAHNS 1 NOBOYHBIX APGEKTOB, @ TakKe BOSMOXHOCTBIO AOCTAaTOYHO ANUTENBHOTO NPUMEHEHNS. IXMHaLes nypnypHas
(Echinacea purpurea (L.) Moench), npeactaButens cemelictea Asteraceae, — NEPCNEKTUBHOE PaCTEHUE C UMMYHOMOZYMMPYHOLLUM AEACTBU-
eM. OCHOBHbLIMMW [AENCTBYIOLMMM BELLECTBAMU 3XMHALEN SBNSOTCSH (PEHOMbHbIE COEANHEHNS, YINeBOab! W ankunamuabl. XMMUYECKUii CocTas
3XMHaLeun NpeAcTaBneH Takke dnasoHoMaamm, AyOunbHEIMW BELLECTBAMM, CaNOHUHAMM, BbICLUMMI XMPHBIMU KUCNIOTaMW, aMUHOKICIIOTaMW,
GeTanHoM, 3chupHLIM MacnoM, Makpo- 1 MukpoanemeHTamu (Se, Co, Ag, Mo, Zn, Mg, K, Na, Fe 1 ap.). llekapcTeHHble npenapatbl NposiBNsoT
VIMMYHOCTUMYNUPYIOLLIEE, aHTMOKCUAAHTHOE, MeMBpaHOCTabuN3npyioLLee AenCTBIe, CMOCOBCTBYIOT 3aXKVUBIEHMIO PaH, OXKOTOB, 3B; UX NPUMe-
HSKOT NPU MHGEKLIMOHHBIX M BUPYCHbIX 3a60neBaHnsx, 0COBEHHO BEPXHUX AblXaTenbHbIX MyTei. TpaanuLMOHHO MX MCMOMNb3YIOT NPy dypyHKynese,
CenTuLemMnn (3apaxeHnn KpoBw), NMopee, TOH3UNNUTAX, a Takke Ans neveHns dypyHKynoB, kapbyHKynos 1 abelieccos. B coBpemeHHol dap-
MaLeBTMHECKOW HayKe BeayLLee MeCTo 3aHMMatoT NCCNeaoBaHNs, CBA3aHHbIE C BHEAPEHNEM B MEAULIMHCKYHO MPaKTUKY NeKapCTBEHHbIX CPEACTB
pacTUTEmNbHOTO MPOUCXOXAEHNS, U3YYEHNEM UX XMMUYECKOro COCTaBa, CTaHAapTM3aLmeit, pa3paboTkor ONTUManbHbIX TEXHOMOMIA U3TrOTOBMEHUS
chutonpenapatos. MIMeHHO N03TOMY 0BbeKTamMK HaLLMX UCCre[oBaHWIA CTanu HaCTOMKK Ha OCHOBE aXMHaLen MypnypHO.

Lienb paboThkl — M3yyeHne 1 CpaBHUTENbHbIA aHanu3 KOMMNOHEHTHOTO COCTaBa HACTOEK Ha OCHOBE aXVHaLlen mypnypHoii (Echinacea purpurea
(L.) Moench) ¢ nomoLbto rasosoii xpomatorpadun (MX).

Matepuansl n metoghbl. [ing uccnenoBaHns UCMONb30BaHbI HACTOMKW KOPHEBHULL C KOPHAMM 3XMHALIEU NyprnypHON: SKCNepUMeHTasbHas,
M3rOTOBMNEHHAS NO NPOMBILLIIEHHON TEXHOMOMMYeckoi peLenType (1:5, akcTpareHT —ataHon 70 %) 3 cbipbs, 3arotoBneHHoro B utone 2019 roga
Ha OMbITHOM y4yacTke 3anopoXCKOro rocyAapCTBEHHOMO MEAMNLIMHCKOO YHUBEPCUTETA; KOHTPONbHas — rotoBast npoaykumns 000 «Kutommpckas
¢hapmauesTHyeckas habpukar, cepus 20319. HacToiikv uccnenosanu Ha rasosom xpomatorpade Agilent 7890B ¢ Macc-cnekTpoMeTpuyecknm
fetektopom 5977B. [ins uaeHTUMKaLMM KOMNOHEHTOB Mcnonb3oBaHa bubnmoteka macc-cnektpos NIST14.

Pesyniratel. C nomolbio X B HACTOMKax KOPHEBULL, C KOPHAMM 3XMHaLEN NyprnypHON naeHTUuumpoBaHsl 31 (3kcnepumeHTansbHas) u
23 (koHTpOrnbHas) KOMMOHeHTa. Pe3ynbraThl MCCefoBaHUs CBUAETENBCTBYIOT, YTO KAYECTBEHHBINA 1 KONMMYECTBEHHBIA XMMWYECKUIA COCTaB
HaCTOEK KOPHEBWLL, C KOPHAMM 3XMHALEN MyprypHON XapakTepu3yeTCs CIOXHOCTBIO U U3MEHUMBOCTBI. OTOT (DaKT YCHOXHSET MPOLIECC CTaH-
fapTusauun uTtonpenaparoB U MOXET BNUATb Ha UX 3 eKTUBHOCTb 1 GesonacHoCTb. [103TOMy NpeacTaBUTENM PoAa dXMHALEs JOMKHbI
cTaTb 06beKTaMu yriyBneHHOro XMMUYECKOTO N3yYeHus.

BuiBoghkl. C nomowbto X n3yyeH 1 npoBedeH CpaBHUTENbHBIM aHaru3 KOMNOHEHTHOrO COCTaBa HAaCTOEK Ha OCHOBE dXMHaLen NMypnypHoOK
(Echinacea purpurea (L.) Moench). Metog, 'X npurogeH ans onpefeneHns NpupoaHbIX Guonornyeckn akTUBHbLIX BELLECTB B cocTaBe (-
TOnpenapaTtoB 13 3XMHaLen 1 MOXET BbITb UCMONb30BaH Npu pa3paboTke METOAUK UX CTaHAapTM3auuu. Pe3ynbratel MCCNeLoBaHNS UMEKOT
LIEHHOCTb ANs AanbHelilelt paspaboTki U COBEPLUEHCTBOBAHNS aHANUTUYECKOI HOPMaTUBHOW AOKYMEHTALMN Ha ChIpbE M ouTonpenapars
13 9XMHALIeV NypPrypHONA, @ TakKe MOryT CTaTb OCHOBOW ANs CO3aHNs HOBbIX Cy6CTaHLMIA C UMMYHOMOZYNMPYIOLLEN aKTUBHOCTLIO HA OCHOBE
NOA3EMHbIX OPraHOB dXMHALIEW.

KntouyeBble crnoBa: rasoas xpoMmatorpadusi, 9XmHaLes, KOMMNOHEHTHbIN COCTaB, MMMYHOMOAYyNnupyLiee LencTeme.
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Comparative chromato-mass spectrometric study of tinctures based on Echinacea purpurea (L.) Moench

Today is the actual problem there is a spread of secondary
immunodeficiencies, related to high-stress loads, urbaniza-
tion, and negative changes in ecology, that lead to violations
functioning immune system. These states inevitably need
it to carry out immune correction. Use for this purpose
synthetic drugs complicated a significant risk of developing
unwanted reactions and usually low economic availability of
such medicines for the population. In return, drugs, which
are produced based on medicinal plants, are characteristic
with softer action, less likely to get used to it and side effects,
as well as the opportunity long enough application [1,2].
Therefore, in the practice of rehabilitation of persons with
secondary immunodeficiency states, including as support
for chemotherapy in cancer, it is advisable to use medicinal
plants that have immunotropic effects [1,3,4].

The promising plant with immunomodulatory action
is purple Echinacea (Echinacea purpurea (L.) Moench),
representative of the family Asteraceae. It is known that
phytopreparations based on this plant exhibit immuno-
stimulatory, antioxidant, membrane stabilizing, antiseptic
action, and are capable of stimulating the central nervous
system [4-10].

It is also important that in modern pharmaceutical science
the leading place is occupied with the researches connected
with the introduction into medical practice of herbal medi-
cines, studying of their chemical composition, standardiza-
tion, development of optimum technologies of production of
herbal preparations. That is why tinctures based on purple
Echinacea have become the object of our research [11].

Aim

The purpose of the work is to study and comparative analysis
of the component composition of tinctures based on purple
Echinacea (Echinacea purpurea (L.) Moench) using gas
chromatography (GC).

Materials and methods

Tinctures of rhizomes with purple Echinacea roots were used
for the study:

1) experimental — manufactured according to an industrial,
technological recipe (1:5, extractant — ethanol 70 %) from
raw materials, which was harvested in July 2019 at the ex-
perimental site of the Zaporizhzhia State Medical University.
The receipt of this tincture was carried out according to vali-
dated technology by the approved technological regulations.
The main stages of production are reflected in the flow chart
(Fig. 1);

2) control — finished products of LLC “Zhytomyr Pharma-
ceutical Factory”, series 20319.

The tinctures were examined on an Agilent 7890B gas
chromatograph with a 5977B mass spectrometry detector.
Chromatography conditions: DB-5ms column, 30 m long,
with an internal diameter of 250 um and a phase thickness
of 0.25 um. The carrier gas (helium) velocity is 1.3 ml/min.
Injection volume — 0.5 ul. Flow split — 1:5. The temperature
of the sample input block is 265 °C. Thermostat temperature:

programmable — 70 °C (holding 1 min), up to 150 °C at a
speed of 20 °C/min (holding 1 min), up to 270 °C at a speed
0f20 °C/min (holding 4 min). A NIST14 mass spectra library
was used to identify the components.

Results

In the analysis of the obtained chromatograms (Fig. 2, 3,
Table 1) and the processing of the results of chromatographic
mass spectrometry determination of tincture components on
the basis of purple Echinacea Echinacea purpurea (L.) Mo-
ench, identified biologically active substances (BAS) belong
to derivatives of: carboxylic acids (2, 15, 21, 22, 23); esters
(4, 17,26,27, 34, 35); lactones (6); amides (18, 20, 25, 29);
aldehydes (10); ketones (1, 3, 5, 9); glycosides (11); carbocy-
clic compounds (31, 33, 36); nitrogen-containing heterocycles
(13, 14, 16, 19, 24); oxygen-containing heterocycles (7, 8,
28, 30, 32, 37); organosilicon compounds (12).

Discussion

31 (experimental) and 23 (control) components were iden-
tified using GLC in tinctures of rhizomes with purple Echi-
nacea roots. There were 9 components in the experimental
tincture:

1) 17.291 Rt pyridine, 4-(3-mercapto-4-methyl-5-(4H-1,2,4
triazolyl))-, 12.14 %;

2) 10.503 Rt benzaldehyde, 2-hydroxy-6-methyl-, 7.11 %;

3) 12.948 Rt ethyl a-D-glucopyranoside, 7.01 %;

4) 19.556 Rt N-(2-methylbutyl)undeca-(2E,47)-di-
ene-8,10-diynamide, 4.60 %;

5) 3.51 Rt dihydroxyacetone, 4.15 %;

6) 6.53 Rt 4H-pyran-4-one, 2,3-dihydro-3,5-dihy-
droxy-6-methyl-, 1.59 %;

7) 20.459 Rt 1H-indene, 2-butyl-3-hexyl-, 1.48 %;

8) 8.804 Rt 4-hydroxy-2-methylacetophenone, 1.15 %;

9) 22.805 Rt 9,12-octadecadienoic acid (Z,2)-, 2,3-dihyd-
roxypropyl-, 0.79 %.

The control tincture is dominated by 7 components:

1) 22.584 Rt y-sitosterol, 17.62 %;

2) 17.999 Rt cis-vaccenic acid, 8.37 %;

3) 13.064 Rt 1,3,5-cycloheptatriene, 7,7-dimeth-
yl-3-(trimethylsilyl)-, 8.17 %;

4) 10.524 Rt benzaldehyde, 2-hydroxy-6-methyl-, 7.8%;
5) 3.423 Rt dihydroxyacetone, 2.77 %;

6) 7.521 Rt benzofuran, 2,3-dihydro-, 1.38 %;

7) 19.547 Rt 2H-pyran-2-one, 6-[2-E-(4-tolyl)ethenyl]-4me-
thoxy-, 1.27 %.

In the tinctures studied, there were 15 components in
common, with only 2 components in quantitative terms:
benzaldehyde, 2-hydroxy-6-methyl- (7.11 % and 7.80 %)
and 2H-pyran-2-one, 6-[2-E-(4-tolyl)ethenyl]-4-methoxy-
(1.59 % and 1.27 %).

The results of the study show that the qualitative and
quantitative chemical composition of rhizomes with roots
of purple Echinacea was characterized by complexity and
variability. This fact complicates the standardization of herbal
preparations and may affect their effectiveness and safety.
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Fig. 1. Technological scheme of production of experimental tincture of rhizomes with purple Echinacea roots.
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2 Fig. 2. phromatpgram
x107 | * TIC Scan 20200127_99_M-1.D of experimental tincture
17.291 of rhizomes with purple

Echinacea roots.

20.459 22.805

2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
Counts vs. Acquisition Time (min)

3 Fig. 3. Chrqmatogram
¥107 | * TIC Scan 20200127_100_M-1.D of control tincture of
17.999 rhizomes with purple

2 Echinacea roots.

22.584
19.547

2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
Counts vs. Acquisition Time (min)

Table 1. Comparative chromatographic mass-spectrometric characteristics of tincture components based on purple Echinacea (Echinacea purpurea (L.)
Moench)

Tinctures of rhizomes with roots of purple Echinacea

The name of the component Experimental

1. Acetone C,HO 1.906 1.65

2. Acetic acid C,H,0, 2.022 5.73 1.89 5.31
3. 2-Propanone, 1-hydroxy C,HO, 2199 4.30 2.082 3.72
4. Propanoic acid, 2-oxo-, methyl ester C,H,0, 2.584 242 - -

5. Dihydroxyacetone C,H.O, 3.51 4.15 3.423 277
6. 2-Hydroxy-y-butyrolactone C,HO, 4.524 224 4.467 1.74
7. 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6 methyl- CH,0, 6.53 1.59 - -

8. Benzofuran, 2,3-dihydro C,H,O 7.523 0.94 7.521 1.38
9. 4-Hydroxy-2methyl acetophenone CH,, 8.804 1.15 8.804 1.43
10. | Benzaldehyde, 2-hydroxy-6-methyl- C,H,0, 10.503 7.1 10.524 7.80
11. | Ethyl a-D-glucopyranoside C,H,O, 12.948 0.01 12.869 2.98
12. | 1,3,5-Cycloheptatriene, 7,7-dimethyl-3-(trimethylsilyl)- C,,HySi - - 13.064 8.17
13. | 4(1H)-Quinazolinone, 2,3-dihydro-1,3-dimethyl-2-thioxo- CoH NS - - 15.787 1.54
14. | (1H)-Quinolin-4-ol-2-one, 8-nitro- CHN,0, 15.787 1.23 - -
15. | n-Hexadecanoic acid C,H.,0, 16.277 1.52 16.284 2.75
16. | 1,2,4-Triazole, 3-mercapto-4-phenyl-5-methyl- CHN,S 16.71 5.27 16.695 1.85
17. | Hexadecanoic acid, ethyl ester C,sHa60, - - 16.598 2.7
18. | N-Isobutylundeca-(2E,4E)-diene-8,10-diynamide C,;H,;NO 17.218 1.93 - -
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Cont. of Table 1.

Tinctures of rhizomes with roots of purple Echinacea

The name of the component Experimental Control

19. | Pyridine,4-(3-mercapto-4-methyl-5-(4H-1,2,4 triazolyl))- CHN,S 17.291 12.14 17.267 9.20
20. | N-isobutylundeca-(2E,4E)-diene-8,10-diynamide cHNo (11731 i - -
21. | 9,12-Octadecadienoic acid (Z,2)- C,sH:,0, 17.947 42 17.943 7.73
22. | cis-Vaccenic acid CH.,0, = = 17.999 8.37
23. | 9-Octadecenoic acid, (E)- C,H..0, 18.004 8.01 - -
24. | Dicyclooctanopyridazine CeHuN, 18.158 1.03 - -
25. | N-lsobutyl(2E.4Z,82,10E)-dodecatetraenamide cHNO |5 953 18.476 2.04
26. | Linoleic acid, ethyl ester CyoHy60, = = 18.175 4.96
27. | 9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,2)- C,H,.0, - - 18.233 1.29
28. | 2H-Pyran-2-one, 6-[2-E-(4-tolyl)ethenyl]-4methoxy- C,H,0, - - 19.547 1.27
29. | N-(2-Methylbutyl)undeca-(2E,42)-diene-8,10 diynamide C,;H,NO 19.556 4.60 - -
30. | 2H-Pyran-2-one, 6-[2-E-(4-tolyl)ethenyl]-4methoxy- C.H..0, - - 19.547 1.27
31. | 1H-Indene, 2-butyl-3-hexyl- CooHyg 20.459 1.48 - -
32. | B-Tocopherol C,H,0, 21.743 214 - -
33. | y-Sitosterol C,H,,0 22.564 5.28 22.584 17.62
34. | 9,12-Octadecadienoic acid (Z,2)-, 2,3-dihydroxypropyl ester | C,,H,.O 22.805 0.79 - -
35. | 9-Octadecenoic acid (Z)-, 2,3-dihydroxypropyl ester C,H,.0, 22.856 0.85 22.856 1.35
36. | B-Amyrin C,H,,0 - - 23.642 2.04
37. | d,-a-Tocopherol CyHy0, 23.705 4.65 - -

Therefore, representatives of the genus Echinacea should be
the object of further advanced chemical study.

Conclusions

1. A comparative analysis of the component composition
of tinctures based on purple Echinacea was studied and per-
formed using GC (Echinacea purpurea (L.) Moench). The
GC method was suitable for the determination of natural
BAS in the composition of Echinacea herbal preparations
and can be used in the development of methods for their
standardization.

2. In the experimental tincture of rhizomes with roots of
purple Echinacea identified 31 components, and in the con-
trol —23. The composition of the tinctures was characterized
by complexity and variability. In the tinctures studied, 15
components were common, with only 2 components in
quantitative terms.

3. The results of the study were of value for the further
development and improvement of analytical regulatory docu-
mentation for raw materials and herbal preparations of purple
Echinacea. They may also be the basis for the creation of new
immunomodulatory substances based on the underground
organs of Echinacea.

Prospects for further research. Tinctures based on Echi-
nacea purpurea (L.) Moench can be considered as a basis
for the creation of new substances with immunomodulatory
activity based on the underground organs of echinacea.
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Research of the chemical composition of Artemisia tschernieviana
Bess. by gas chromatography method with mass detection
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The aim of the work was to study chromato-mass spectroscopic of Artemisia tschernieviana Bess. grass and to establish possible prospects
for the use of this plant in medical practice.

Materials and methods. Artemisia tschernieviana Bess. grass was chosen as the object of research. Raw materials were collected
in July 2021 in the flowering phase (Zaporizhzhia). The tincture was obtained by maceration and the raw material was extracted with
methyl alcohol at room temperature for 10 days according to the method of making tinctures. The study of the chemical composition of
Artemisia tschernieviana Bess. Grass 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 um % 0.25 um).

Results. During the study it was found that the composition of Artemisia tschernieviana Bess. grass includes 21 compounds (2 in
the isomeric state). B-myrcene (17.22 %), sabinene (14.54 %), 2-(4a,8-dimethyl-7-ox0-1,2,3,4,4a,7-hexahydronaphthalen-2-yl) propionic
acid (11.57 %), 2-dodecen-1-yl-succinic anhydride (10.84 %) and chamazulene (9.02 %) accounted for the largest percentage.

According to the literature review, myrcene has antibacterial, anesthetic and analgesic effects. Sabinene is characterized by antibacterial
action. 2-(4a,8-dimethyl-7-ox0-1,2,3,4,4a,7-hexahydronaphthalen-2-yl)-propionic acid is a fatty acid with possible antibacterial and
anti-inflammatory activity. 2-dodecen-1-yl-succinic anhydride is used to produce anhydride-modified form of insulin that can be used in
the treatment of diabetes. Hamazulen has anti-inflammatory activity.

Conclusions. In view of all the above, we can conclude that Arfemisia tschernieviana Bess. grass can be recommended for further
research as a source of potential anti-inflammatory and antibacterial agents.

Key words: Artemisia tschernieviana, GS-MS, component composition, quantitative content, anti-inflammatory effect, antidiabetic effect,
antibacterial effect.
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DocnigxeHHa ximiuHoro cknagy Artemisia tschernieviana Bess. MeTofoM razoBoi xpomatorpadii 3 mac-geTekLieto
O. I. ManaceHko, B. I. Mosynb, O. M. leHuceHko, |. I. AkcboHoBa, B. B. lonoskiH

MeTa po60oTH — BU3Ha4YEHHS XiMiYHOTO Cknagy nonvHy YepHsaesa Tpasw, BCTAHOBMEHHS MEPCMEKTUBHOCTI ii AOCTIMKEHHS Sk NOTEHLHOTO
[xepena nikapcbkux 3acobiB 3 aHT1bakTepianbHOK0 Ta NPOTM3ananbHoO AisMu.

Matepianu Ta metoau. OB’ekT gocnimkeHHs — nonuHy YepHsieBa Tpasa. CvpoBuHy 3idpanu B nunHi 2021 poky y ¢asy uBiTiHHSA (M. 3a-
nopixoks). Hactoliky ogepxkanu MeToA0M MaLepalii, CUpOBMHY eKCTparyBany METMIOBUM CIMPTOM 3a KiIMHaTHOI TeMnepaTtypy NpoTaroM
10 gHiB BIONOBIAHO 4O METOAMKM BUTOTOBMEHHS HAaCTOMOK. XiMiYHWI CKag HaCTOWKM BUBYanu 3a AOMOMOrOK ra3oBoro Xxpomarorpada
Agilent 7890B GC System (Agilent, CaHta-Knapa, KanicopHis, CLLA) 3 mac-cnektpometpuunnm getektopom Agilent 5977 BGC/MSD
(Agilent, Santa Clara, CA, CLLUA) Ta xpomatorpadiuHoi konoHku DB-5ms (30 m x 250 Mkm x 0,25 MKkm).

PesyniraTtu. Y pesynstati focnigpkeHHs BCTaHOBUMH, O NOMKUHY YepHseBa TpaBa MiCTUTL 21 Cnonyky (2 — B isOMepHOMY CTaHi). Hanbinb-
LUMIA BiACOTOK cTaHoBWM B-MipueH (17,22 %), cabiHeH (14,54 %), 2-(4a,8-oumetun-7-okco-1,2,3,4,4a,7-rekcarigpoHadtaneH-2-in)-npo-
nioHosa kucnota (11,57 %), 2-noneueH-1-in-cykunHosuin anrinpua (10,84 %), xamasyneH (9,02 %). Bigomo, o mipueHy nputamaHHa
aHTnbakTepianbHa, 3HebontoBanbHa Ta aHanretnyHa Aji. [ins cabiHeHy xapaktepHa aHTubakTepianbHa aid. 2-(4a,8-gumerun-7-ok-
co-1,2,3,4,4a,7-rexcarinpoHadraneH-2-in)-nponioHoBa K1CMoTa — XXMPHa KCIoTa 3 MOXIIMBOKO aHTUBaKTepianbHO Ta NpoTM3anasnbHoK
aKTUBHICTI0. 2-AoAeLleH-1-in-CyKUMHOBWIA aHriapua BUKOPUCTOBYIOTb ANt OTPUMAHHS aHriapva-MoandgikoBaHoi hopmu iHCYRiHY, SKWiA
MOXHa 3aCTOCOBYBaTHW B Tepanii LyKpoBOro Aiabery. XamasyrneH xapakTepuayeTbCs NpoTM3anarnbHo Ji€to.

ARTICLE UDC 615.322:582.998.16-119.2].074:543.544.3
INFO DOI: 10.14739/2409-2932.2021.3.242650
Current issues in pharmacy and medicine: science and practice 2021; 14 (3), 282-286

Key words: Artemisia tschernieviana, GS-MS, component composition, quantitative content, anti-inflammatory effect, antidiabetic
effect, antibacterial effect.
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BucHoBku. MonuHy YepHsesa TpaBy MOXHa pekoMeHAyBaTh AN HACTYNHUX JOCMIMKeHb K NOTEHUiiHE MKepeno npoTudananbHmx Ta
aHTMbakTepianbHKX 3acobiB.

Kniouogi crniosa: Artemisia tschernieviana, GS-MS, KOMNOHEHTHWI cknag, KiNbKiCHUIA BMICT, NpoTr3ananbHuin edekT, NpoTuaiabeTnyHum
edhekT, aHTUbaKTepianbHU edpekT.

AxTyanbHi nuTaHHA hapmaLeBTUYHOI | MeAUYHOI HayKu Ta npakTuku. 2021. T. 14, Ne 3(37). C. 282-286

WUccnepoBanue xumuueckoro coctaBa Artemisia tschernieviana Bess. MeTofom raszoBoii xpomatorpadoum ¢ macc-aetekumen
A. . Nanacerko, B. N. Mosynb, O. H. denncerko, . N. AkcéHoga, B. B. MonoskuH

Lenb paﬁOTbI —onpegeneHne xmMMn4eckoro coctasa nonbIiHA blepHﬂeBa TpaBbl, yCTAHOBIIEHNE NEPCNEKTUBHOCTU €€ nccnenoBaHns kak
NOoTEeHUManbHOro UCTOYHUKA NieKapCTBEHHbIX CPEACTB C aHTI/I6aKTepI/IaJ'IbeIM M npoTMBoBoCnannUTENbHbIM OENCTBUSMN.

Matepuanbl n metoasl. OGbeKT nccnenoBaHus — nonbiHM YepHsieBa Tpasa. Cbipbé cobpaHo B uione 2021 roga B hasy LBETEHUS
(. 3anopoxbe). HacTonky nonyyany METOAOM MavepaLmm, Cbipbe 3KCTparnpoBany MeTUIOBbLIM CMIMPTOM MPY KOMHATHOMN Temnepartype
B TeyeHne 10 aHelt B COOTBETCTBUM C METOAMKOW U3rOTOBMNEHNSI HACTOEK. XMMMNYECKUIA COCTaB HAaCTOMKM N3y4Ynnn C MOMOLLbHO Fa30BOr0
xpomartorpada Agilent 7890B GC System (Agilent, CaHta-Knapa, Kanudophus, CLUA) c macc-cnekTpomeTpudeckum getektopom Agilent
5977 BGC/MSD (Agilent, Santa Clara, CA, CLUA) n xpomatorpacmyeckon konoHku DB-5ms (30 m x 250 mkm x 0,25 MKm).

Pesynkrathl. B X0A€e nccnenosaHns yCTaHOBNEHO, YTO MOMbIHK YepHsieBa TpaBa CoORepPXUT 21 COeANHEHE (2 — B I3OMEPHOM COCTOSHUN).
HanGonbLumii npoueHT coctasunu B-mupueH (17,22 %), cabuHeH (14,54 %), 2-(4a,8-aumetnn-7-okco-1,2,3,4,4a,7-rekcarugpoHadTa-
neH-2-un)-nponuoHosas kucnota (11,57 %), 2-gopeuer-1-un-cykumnHosbi aHruapug (10,84 %) n xamasyneH (9,02 %).

13B€CTHO, YTO MUPLIEH XapaKTepuayeTcs aHTMbaKTepuanbHbIM, aHECTE3VPYIOLLIMM M aHanbresvpyloLmm geiicteuamn. CabuHeH nposienseT
aHTMbaKkTepuanbHoe aeiictame. 2-(4a,8-oumeTun-7-okco-1,2,3,4,4a,7-rekcarngpoHadhtaneH-2-1n)-nponvoHoBast KUCNoTa — KUpHast KucrnoTa
C BEPOSATHBIM aHTMOaKTepManbHLIM U NPOTUBOBOCTANUTENBHLIM 3 dekTamm. 2-gofeLieH-1-1n-CyKLUMHOBBIN aHrMAPWE UCTONb3YHOT ANS
nonyyYyeHns aHrnapua-MoandULMPOBaHHOM (hOPMbI MHCYNMHA, KOTOPbI MOXHO NPUMEHSTL B Tepanuu caxapHoro Anaberta. XamasyneH
obrnagaeT NpoTMBOBOCNANUTENbHLIM AEACTBUEM.

Brisogb!. MonbiHu LJepHﬂeBa TpaBa MOXeT ObITb pekomeHaoBaHa and JanbHENLWNX CCNefoBaHMWIA Kak MCTOYHMK NOTEHLMANbHbIX npo-
TBOBOCNANNTENbHbIX N aHTVI68KTepVIaJ'IbeIX cpencts.

KnioueBsle cnosa: Artemisia tschernieviana, GS-MS, KOMNOHEHTHbIN COCTaB, KONMYECTBEHHOE COAePXKaHWe, MPOTMBOBOCNANMTESbHbIN

athbekT, npoTmBoanabeTnyeckuin ahdekT, aHTMbakTepuanbHblii AEEKT.

AkTyanbHble BOnpochl hapMaLeBTUYECKON U MeAULIMHCKON Hayku U npakTuku. 2021. T. 14, Ne 3(37). C. 282-286

The genus Artemisia is one of the largest and most common
plants in the family Asteraceae [1,2]. It has more than 400
species that grow mainly throughout the northern hemisphere,
in the temperate zone of Eurasia, in North and South Africa,
North America [3]. There are 22 species on the territory of
Ukraine. Representatives of the genus are mainly annual,
biennial, and perennial herbaceous plants or shrubs, usually
aromatic [4,5].

Many species of Artemisia are the subject of research by
scientists from around the world. In particular, this is due
to the complex chemical composition of these plants and
the presence of a wide range of biological effects [6,7]. Thus,
several scientists confirm the presence of cytotoxic and anti-
tumor effects in some species of the genus [8]. For example,
German scientists have confirmed the high effectiveness of
Artemisia annua L. extract against breast cancer [9]. Pakistani
researchers describe the presence of antitumor, cytotoxic,
antimalarial, and antidiabetic effects in Artemisia maritima L.
[10]. A wide range of biological action is characteristic of
Artemisia absinthium L. Thus, there are data on its use as an
antioxidant, antifungal, antimicrobial, anthelmintic, antiul-
cer, hepatoprotective, and analgesic [11]. A similar effect is
characteristic of Artemisia nilagirica L. [12].

However, the further literature review revealed a lack of
information on the chemical composition and use of Arte-
misia tschernieviana Bess. This confirms the feasibility and
relevance of research in this area.

Aim
The aim of the work was to study chromato-mass spectro-

scopic of Artemisia tschernieviana Bess. grass and to establish
possible prospects for the use of this plant in medical practice.

Materials and methods

Plant materials. The object of the study was Artemisia
tschernieviana Bess. grass. Raw materials were collect-
ed in July 2021 in the flowering phase (Zaporizhzhia,
Ukraine).

Extraction. The tincture was obtained by maceration, and
the raw material was extracted with methyl alcohol at room
temperature for 10 days according to the method of making
tinctures. 0.1 ml of the extract was placed in a 1 ml micro
flask and made up to 0.5 ml with methanol [13].

Equipment. Qualitative and quantitative determination
of active compounds was carried out at the Department of
Natural Sciences for Foreign Students and Toxicological
Chemistry (Head of the Department — Dr. hab., Professor
O. I. Panasenko).

The completeness of the reactions and the individuality of
the resulting compounds were controlled by the gas chro-
matograph Agilent 7890B with a 5977B mass spectrometry
detector. The column is DB-5ms 30 m x 250 um x 0.25 pm
with length. The gas-carrier speed (helium) is 1.6 ml/min.
Injection volume — 0.5 pl. Separation of the flow is 1:50.
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Table 1. Qualitative and quantitative content of biologically active compounds of Artemisia tschernieviana Bess. grass

Compound Label DB Formula

Cpd 1: 2,2-Dimethoxybutane 1.971 1.86 CH,0,
Cpd 2: Bicyclo[3.1.0]hexane, 4-methylene-1-(1-methylethyl)- 4117 14.54 CoHis
Cpd 3: .beta.-Myrcene 4.267 17.22 CoHis
Cpd 4: Linalool 5.761 2.46 C,,H,s0
Cpd 5: Caryophyllene 10.285 1.71 C.H,,
Cpd 6: Galacto-heptulose 10.426 1.16 CH,0O,
Cpd 7: Benzene,[(tetramethylcyclopropylidene) methyl]- 12.815 6.62 C.Hy
Cpd 8: 3,6-Dihydrochamazulene 13.115 5.78 C.Hy
Cpd 9: (4R 4aR)-4,4a-Dimethyl-6-(prop-1-en-2-yl)-1,2,3,4,4a,7-hexahydronaphthalene 13.357 1.71 C.sHy,
Cpd 10: 1,4-Diacetyl-3-acetoxymethyl-2,5-methylene-I-rhamnitol 13.548 1.04 C,,H0,
Cpd 11: Chamazulene 14.003 9.02 C.Hi
Cpd 12: (E)-1-(6,10-Dimethylundeca-5,9-dien-2-yl)-4-methylbenzene 16.788 1.46 CyoHy
Cpd 13: 2-(4a,8-Dimethyl-7-oxo-1,2,3,4,4a,7-hexahydronaphthalen-2-yl)-propionic acid 17.357 11.57 C,sH,00,
Cpd 14: Glabellin 17.428 1.64 C,H,0,
Cpd 15: Phytol 17.677 3.86 C,H,.0
*Cpd 16: 2-Dodecen-1-yl(-)succinic anhydride 18.358 2.04 C,sH0,
Cpd 17: .alpha.-Santonin 18.596 0.92 C,sH,s0,
Cpd 18: Longifolenaldehyde 18.658 1.91 C,;H,,0
*Cpd 19: 2-Dodecen-1-yl(-)succinic anhydride 18.785 8.80 C,sH0,
Cpd 20: 14-Formol-9-hydroxyarteether 19.006 1.67 C,;H,0;,
*Cpd 21: Anthracen-1(2H)-one, 3,4-dihydro-8,9,10-trihydroxy- 19.185 1.01 C,H,.0,
*Cpd 22: Anthracen-1(2H)-one, 3,4-dihydro-8,9,10-trihydroxy- 19.514 1.04 C,H,0,
Cpd 23: 17-Pentatriacontene 22.816 0.97 CHy

*: these compounds are probably isomers.

The temperature of the sampling unit is 230 °C — 12 °C/s
— 275 °C. Thermostat temperature: programmable, 240 °C
(1 minute delay) — 5 °C/min — 280 °C (delay 1 min). The
total time of examination is 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

According to the results of the study, 21 compounds were
identified (2 in the isomeric state) (7able I).

Regarding chemical analysis, the largest percentage was
B-myrcene (17.22 %), sabinene (14.54 %), 2-(4a, 8-dimethyl-
7-0x0-1,2,3,4,4a, 7-hexahydronaphthalene-2-yl)-propionic
acid (11.57 %), 2-dodecen-1-yl-succinic anhydride (10.84 %)
and chamazulene (9.02 %). Of the total content, terpenes
were accounted for 59.06 %, aromatic compounds — 11.84 %,
fatty acid derivatives — 11.57 %, organic acid derivatives —
10.84 %, hydrocarbons — 2.83 %, sugars — 2.2 %, ester —
1.67 %.

The chromatogram of Artemisia tschernieviana Bess.
tincture identified the following compounds: B-myrcene
(RT = 4.267), 2-(4a, 8-dimethyl-7-ox0-1,2,3,4,4a, 7-hexa-
hydronaphthalen-2-yl)-propionic acid (RT = 17.357), 2-do-
decen-1-yl-succinic anhydride (RT = 18.785) (Fig. 1).

Discussion

According to the literature review, myrcene has antibacterial,
anesthetic, and analgesic effects. American scientists have
studied the analgesic effect of a mixture of cannabinoids
and myrcene and concluded on the prospects of their joint
use [14].

Sabinene is characterized by antibacterial action [15].

2-(4a, 8-dimethyl-7-0x0-1,2,3,4,4a, 7-hexahydronaphtha-
len-2-yl)-propionic acid is a derivative of propionic acid,
which is the lowest fatty acid. According to the literature,
propionic acid and its derivatives have antibacterial and
anti-inflammatory activity [16].

2-dodecen-1-yl-succinic anhydride is used to produce
the anhydride-modified form of insulin that can be used in
the treatment of diabetes [17].
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Fig. 1. Chromatogram of Artemisia tschernieviana Bess. grass.

Hamazulene is known as an anti-inflammatory agent [18]
and may be included in the treatment of osteoarthritis [19].

In view of all the above, we can conclude that wormwood
Chernyaeva grass can be recommended for further research
as a source of potential anti-inflammatory and antibacterial
agents.

Conclusions

1. For the first time with the help of GS/MS was established
the chemical composition of Artemisia tschernieviana Bess.
grass.

2. During the study of raw materials, 21 (2 in the isomeric
state) biologically active compounds were identified.

3. The main components were -myrcene (17.22 %),
sabinene (14.54 %), 2-(4a, 8-dimethyl-7-0x0-1,2,3.4,4a,
7-hexahydronaphthalen-2-yl)-propionic acid (11.57 %),
-dodecen-1-yl-succinic anhydride (10.84 %), and chamazu-
lene (9.02 %).

4. The obtained results testify to the prospects of further
research of Artemisia tschernieviana Bess. grass as a poten-
tial source of drugs with antibacterial and anti-inflammatory
action.

Prospects for further research. Artemisia tschernieviana
Bess. grass can be used as a source of potential drugs with
antibacterial and anti-inflammatory effects.
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Study of flavonoids and phenolic acids in green tea leaves
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The aim of work is study qualitative composition and quantitative content of flavonoids and phenolic acids in green tea leaves.

Material and methods. The object of the study was green tea leaves, which were collected in Anhui Province, China. The analysis of 60 %
ethanolic extract from green tea leaves was performed by high-performance liquid chromatography using a Prominence LC-20 Shimadzu
chromatographic system (Japan) with an SPD-20AV spectrophotometric detector, an Agilent Technologies Microsorb-MV-150 column (reversed-
phase, C18 modified silica gel, length —250 mm, diameter — 4.6 mm, particles size — 5 um). Identification of substances in the extract was carried
out by comparing the retention time and the spectral characteristics of the test substances with the same characteristics of the reference standards.

Results. 13 compounds were identified and determined by high-performance liquid chromatography. Among flavonoid aglycones
quantitatively dominated by quercetin (0.35 %), in the case of flavonoid glycosides, it was luteolin-6-C-glycoside (1.30 %) and among
phenolic acids, it was gallic acid (5.21 %).

Conclusions. The qualitative composition, quantitative content of flavonoids and phenolic acids in the green tea leaves were determined
by high-performance liquid chromatography. According to HPLC, the content of flavonoids in green tea leaves was higher than the content
of phenolic acids.

Key words: green tea, leaves, flavonoids, phenolic acids, high-performance liquid chromatography.
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HocnimxeHHs hnaBoHOIAIB i (heHONOKUCIOT y 3eNIeHOr0 Yako NUCTI
O. 0. Macnos, C. B. KonicHuk, M. A. KomicapeHko, E. K0. Axmenos, C. M. MonysH, 3. B. LoBkoBa
MeTa po6oTH — BU3HAUMTY SKICHUIA CKNaA, i KiNbKICHWIA yMiCT (onaBoHOIAIB | (DEHOMOKUCIIOT Y 3€MEHOT0 Yato NUCTI.

Matepianu Ta metoau. O6’eKT fOCNIMKEHHS — 3€M1EHOT0 Yako NCTS, WO 3ibpaHe B npoBiHLii AHbxon, KHP. AHanis 60 % cnupTtoBoi Bu-
TSDKKM 3€J1EHOTO Yato NACTS 3AINCHUMIN METOAOM BUCOKOE(EKTUBHOI PiAMHHOI XpoMmaTorpadii 3a LONOMOro xpomatorpadivyHoi CUCTEMHI
Prominence LC-20 Shimadzu (AnoHisi) 3i cnektpocotomeTpuyHnm aetektopom SPD-20AV, konoHka Agilent Technologies Microsorb-MV-150
(C18 mopmdpikoBaHmiA cunikarenb, JOBXUHA — 250 MM, diameTp — 4,6 MM, po3mip 3epeH copbeHTy — 5 MKM). |aeHTudiKaLito pe4oBuH y
BUTSHKLI BUKOHAIM LLINISIXOM NOPIBHAHHS Yacy YTPUMYBaHHS Ta CNEKTParnbHUX XapakTepPUCTUK PEHOBUH, LLO AOCAIMKYBany, 3i CTaHAapTaMu.

PesynkraTtu. Y 3eneHoro Yato nucTi igeHTudikysanu 13 cnonyk, BU3HAYMK iXHil KinbkicHuiA ymicT. Cepeq arnikoHiB dhriaBoHOIAIB KinbKiCHO
nepesaxas kBepLeTuH (0,35 %), a 3-nomix rmikoauais dnasoHoigiB — noteonin-6-C-rnoko3ng (1,30 %). 13 dheHonbHMX KNCNOT OCHOBHA
cnonyka — ranosa kucnorta (5,21 %).

BucHosku. BctanoBunu akicHUi cknag i KinbKicHWIA yMicT onaBoHOIAIB, (hEHOMbHWX KUCIOT Y 3eMEeHOr0 Yato NMUCTi METOAO0M BUCOKOEMEK-
TWBHOI piAMHHOI XpomaTorpadii. BmicT (hnaBoHOIfiB y 3eneHOro Yat NnCTi NepeBuLLYBaB Takuil AN (EHOMbHUX KUCTOT.

Kntouogi crnoea: 3enenwnit Yan, TS, rnaBoHoIgN, PEHONOKNCNOTH, BUCOKOedEKTUBHA PiAvHHA XpomaTtorpadis.

AkTyanbHi nuTaHHA hapMaLeBTMYHOI i MeguyHoI Hayku Ta npakTuku. 2021. T. 14, Ne 3(37). C. 287-291

WUccnepgoBanue naBoHOMAOB M (hEHONMOKMCIIOT B 3€MIEHOTO Yast NIUCTLAX
A. 0. Macnos, C. B. Konechuk, H. A. Komuccaperko, 3. K0. Axmenos, C. M. MonysH, 3. B. LLoBkoBas

LUenb pa6OTbI — onpefjeneHne Ka4eCTBEHHOro coctaBa U KONMMYeCTBEHHOro codepXaHua q)J'IaBOHOVIJJ,OB " d)eHOJ'IOKI/ICJ'IOT B 3€MEHOr0
Yasa JINCTbAX.
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Matepuansi n metogbl. OGLEKT MCCNEA0BAHUSA — 3€NEHOT0 Yas NNCTbS, cCobpaHHble B NpoBuHLMK AHbxol, KHP. AHanus 60 % cnmptoBon
BbITSXKKM 3€/1EHOT0 Yasi NIMCTLEB NPOBESIN METOAOM BbICOKO3(EKTUBHOW KMAKOCTHON XpoMaTorpadum ¢ NOMOLLbIO XpomaTtorpadguyeckon
cuctembl Prominence LC-20 Shimadzu (Anonus) co cnektpodotometpudeckum getektopom SPD-20AV, konoHka Agilent Technologies
Microsorb-MV-150 (C18 mMogudumumpoBaHHbliA cunvkarens, AnuHa — 250 mm, guameTp — 4,6 Mm, pasmep 3épeH copbeHTa — 5 Mkm).
BeluecTBa B BbITSKKE MAEHTUMULMPOBANU NyTEM CPaBHEHUS BPEMEHU YAEPXMBAHWUS U CNEKTParibHbIX XapakTeEPUCTUK UCCneayembiX
BELLECTB CO CTaHAapTamu.

Pesynkrathl. B 3enéHoro yas nucTbsax naeHtudmumpoBany 13 coeMHeHUI, ONpeaenuni Ux KoNnMYeCTBEHHOE COAepXKaHne METOAOM
BbICOKO3(P(HEKTUBHON XMAKOCTHOM XpomaTorpacmn. Cpeay arnmkoHoOB hnaBoHOMAOB KonuyeCTBeHHO npeobnaaan ksepuetuH (0,35 %), a
13 rMnKo3naoB nasoHoMaoB — noteonuH-6-C-rmoko3ng (1,30 %). Cpeaun GeHomnbHbIX KUCNOT AOMUHUPYIOLLEE COeANHEHNE — ranfoBas
kucnota (5,21 %).

Brieogbl. Onpeaenuni Ka4ecTBEHHbIN COCTaB 1 KONMMYECTBEHHOE CcofepaHne (raBoHONO0B M (heHOMbHBIX KUCIOT B 3eMEHOro Yas
NIMCTbSIX METOAOM BbICOKOI(MEKTUBHOM XKMAKOCTHOM XpomaTorpacun. Copepxkarmne (raBoHOUAOB B 3eMEHOT0 Yast IMCTbSAX MPEBLILIANO

coaepaHue PeHonbHbIX KUCIOT.

KntoueBble crioBa: 3enéHbli Yaii, MMcTbsl, hnaBoHOMAbl, PEHONOKMCNOTbI, BbICOKOIG(EKTUBHASA XKMOKOCTHAs XpomaTtorpadms.

AKTyanbHble Bonpochbl hapMaLeBTU4EeCKOM U MeAULIMHCKON HayKku 1 npakTuku. 2021. T. 14, Ne 3(37). C. 287-291

Tea (Camella sinensis L.) is originated in China, dates back
several thousand years. Tea composition varies with climate,
season, tea variety, age of the leaf and horticultural practices
[1]. A lot of epidemiological and preclinical studies have
demonstrated that drinking tea may reduce the risk of cancer
and cardiovascular disease [2,3].

Green tea leaves contain numerous bioactive compounds,
among which catechins or flavan-3-ols are the most tho-
roughly investigated. Nevertheless, not only flavan-3-ols are
contained in green tea leaves. Tea is rich in aglycones and
glycosides of flavanols, flavanones, flavones, and phenolic
acids [4,5]. Available scientific studies indicate that seven
flavone glycosides were determined in leaves by high-per-
formance liquid chromatography (HPLC), five apigenin
compounds (apigenin-6,8-C-diglucoside, apigenin-6-C-glu-
coside-8-C-arabinoside, apigenin-6-C-arabinoside-8-C-glu-
coside, apigenin-8-C-glucoside, and apigenin-6-C-glucoside)
as well as two luteolin compounds (luteolin-6-C-gluco-
side and luteolin-8-C-glucoside). In this study, the total
amount of flavone glycosides was between 0.48 g/kg and
2.69 g/kg [6].

Literature shows that flavonols in tea are mainly present in
the form of mono-, di-, and triglycosides as well as kaemp-
ferol, myricetin, and quercetin have been detected in several
studies [7,8]. The total content of flavanols can be in the range
of 1.0 % to 4.0 % in dry green tea leaves [9]. Moreover, seve-
ral scientific research have reported about flavanones in the
composition of green tea leaves [10,11]. Phenolic acids are
represented by theogallin, gallic, ferulic, cinnamic acids, as
well as the total amount of phenolic acid and its derivatives,
which is in the range from 0.1-2.0 % in dry material [12].

Aim

The aim of the study is determined qualitative composition
and quantitative content of flavonoids and phenolic acids in
green tea leaves.

Materials and methods

The object of the study was green tea leaves, which were
collected in Anhui Province, China.

Caffeic, gallic, ferulic, cinnamic acids, myricetin-3-O-gly-
coside, quercetin, quercetin-3-O-rutenoside, naringenin,
naringin, hesperidin, hesperetin, luteolin-6-C-glycoside,
apigenin-8-C-glycoside were purchased from Sigma-Aldrich.
The methanol was HPLC grade and other chemicals were
analytical grade.

A Prominence LC-20 Shimadzu liquid chromatography
system equipped with a Thermo Scientific Syncronis aQ C18
column (4.6 x 250) was employed for analyses. All determi-
nations were undertaken at 40 °C. Mobile phases included an
aqueous solution of methanol (A) and 1.0 % phosphoric acid
solution (B). Gradients of 20-42 % A for 0—15 min, 42-43 %
A for 15-25 min, 43-90 % A for 2545 min, keeping 90 %
A for 4555 min, decreasing to 20 % A for 55-60 min, and
keeping 20 % A for 60—70 were used. The mobile phases were
filtered (25 mm x 0.45 pum, Supelco Iso-Disc Filters PTFE
25-4) and degassed prior to use, and a flow rate of 0.5 mL/
min was employed. The sample injection volume was 5 pL.
and the detection was carried out at 255 nm, 286 nm, 350 nm.

The analysis of plant samples is quite complicated as above
all, the plant matrices are often very complex, and identify
each substance is impossible, in addition, some standards
of substances are very costly. That is why the method of
similarity indices was used to provide the analysis. The
similarity indices are calculated according to the following
formulas [13]:

L=1-[T -T]

Izss =1- |h25551 - h255u|
1286 =1- |h2865t_ 286u|
1350 =1- |h3505[ - h350u|

where [~ retention time similarity index; T — retention
time of standard (min); T, — test substance retention time
(min); L, I, and I, — spectral similarity indices, h,_,

h,.. . and h, —spectral characteristics of the standard; h

e, a0 h, o — spectral characteristics of the test substanzég.
The spectral characteristic of substance is the ratio of the
peak height of chosen wavelength 255 nm, 268 nm, and
350 nm to the peak height of test substance at 225 nm [14].
For identification analyzed substance the index similarly is

chosen among three, which has the lowest value. In order to
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Fig. 1. Chromatogram of
test solution of green tea

leaves extract, obtained
at a wavelength of
detection of 255 nm.
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identify the chromatographic peaks, the value of the similarity
index must be greater than 0.7, if it is not so this peak is un-
identified. Some peaks can be outside of the flavonoid range
it indicates that this substance is not a flavonoid structure and
it can be sorted out to unidentified [15].

Extraction of green tea leaves was made according to
the following procedure: 1.0 g of crushed raw material was
extracted by 60 % ethanol in a ratio of 1:20 using method
maceration. The resulting extract was filtered through a filter.
The raw material was extracted twice with new portions of
the solvent, after that the extracts were combined.

Statistical analysis was performed in Microsoft Excel 2010
with the accepted significance level o = 0.05. Results were ex-
pressed as mean + confident interval from five measurements.

Results

The figure shows a chromatogram of green tea extract.
Detection of the substance’s peaks was provided by a UV
detector at a wavelength of 255 nm. 120 peaks were identified,
which were analyzed by indices of similarity to the standards,
21 peaks were included in the group of unidentified. The
chromatogram shows the main peaks, the numbers of which
coincide with the numbers of those identified compounds
in Table 1. According to the described previously proce-
dure that is based on high similarity indices with standard
substances I and I, 6 flavonoid glycosides were identified
quercetin-3-O-rutenoside, kaempherol-7-O-glycoside,
myricetin-3-O-glycoside, hesperidin, luteolin-6-C-glycoside,
apigenin-8-C-glycoside as well as 3 flavonoid aglycones —
quercetin, naringenin, hesperitin (7able I).

In our research, the number of flavonoid glycosides was:
luteolin-6-C-glycoside (1.30 %), hesperidin (1.19 %), api-
genin-8-C-glycoside (0.98 %), myricetin-3-O-glycoside
(0.86 %), quercetin-3-O-rutenoside (0.62 %), kaempher-
ol-7-O-glycoside (0.51 %), as well as the total content of
flavonoid glycosides in green tea leaves was found 5.46 %

Table 1. Identification of substances in the test solution of green tea
leaves extract, the peaks of which are indicated in Fig. 1.

Retention

Similarity

time, min index, |, Identification
1 8.815 0.826 gallic acid
2 14.850 0.921 hesperidin
3 22.295 0.816 apigenin-8-C-glycoside
4 24.372 0.859 myricetin-3-O-glycoside
5 25.801 0.863 caffeic acid
6 27.275 0.988 kaempherol-7-O-glycoside
7 29.915 0.943 quercetin-3-O-rutenoside
8 33.147 0.888 luteolin-6-C-glycoside
9 40.327 0.527 cinnamic acid
10 40.727 0.760 quercetin
1 40.977 0.725 naringenin
12 41.788 0.928 hesperetin
13 45.681 0.793 ferulic acid

(Table 2). The total amount of flavonoid aglycones and glyco-
sides was 0.41 % and 5.46 %, respectively. The phenolic acids
were represented by gallic acid (5.21 %), caffeic acid (0.16 %),
cinnamic acid (0.02 %), and ferulic acid (0.01 %). The total
content of phenolic acids was 5.39 % in dry raw material.

Discussion

In scientific research [16] it was estimated that the amount
of myricetin-3-O-glycoside was 0.083-0.159 %, querce-
tin-3-O-rutenoside was 0.15-0.48 %, kaempherol-7-O-gly-
coside was 0.16-0.33 % and quercetin was 0.10-0.50 % in
dry material. In this study the content of quercetin-3-O-rute-
noside was the greatest. The available research [17] shows
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Table 2. The content of flavonoid glycosides in extract green tea leaves
by HPLC-UV

Glycoside Content, % in dry raw material

kaempherol-7-O-glycoside 0.17 £0.01
quercetin-3-O-rutenoside 9.35+0.19
myricetin-3-O-glycoside 2.15+0.04
apigenin-8-C-glycoside 245 +0.05
hesperidin 1.98 £0.04
luteolin-6-C-glycoside 3.25+0.06
Total flavonoid glycoside 19.35

Table 3. The content of flavonoid aglycones in extract green tea leaves
by HPLC-UV

Aglycone Content, % in dry raw material

quercetin 0.35+0.005
naringenin 0.02 + 0.001
hesperitin 0.04 £ 0.001
Total flavonoid aglycone 0.41

Table 4. The content of phenolic acids in extract green tea leaves
by HPLC-UV

Phenolic acid Content, % in dry raw material

Gallic acid 5.210 + 0.052
Caffeic acid 0.160 £ 0.002
Cinnamic acid 0.020 £ 0.001
Ferulic acid 0.010 £ 0.001
Total phenolic acids 5.39

that the content of naringenin was 0.01-0.11 %, hesperitin
was 0.01-0.07 %, hesperidin was 0.31-0.81 %. The previous
investigation [18] represents the gallic acid was in the range
from 2.0 % to 6.0 %.

According to results, the luteolin-6-C-glycoside had the
highest concentration among other glycosides. The major
constituent among aglycones was quercetin, whereas other
aglycones were present at the lowest level (7able 3). Obtained
results indicated that flavonoid glycosides were predominated
in green tea leaves.

The main compound of phenolic acids was gallic acid, the
high concentration among others can be explained by the re-
leasing gallic acid from gallaylated catechin-derived species
(Table 4). Compared results represent that analyzed green tea
leaves are accumulated more flavonoids than phenolic acids.

The differences in results of research can be related with
sample preparation method, since different brewing times,
ratio leaves/extractant were used, species of tea, climate and
geographical position. This work is a contribution for the
chemical composition of green tea leaves. Moreover, ob-
tained data can be used further for standardization green tea
leaves.

Conclusions

1. The qualitative composition, quantitative content of fla-
vonoids and phenolic acids green tea leaves were determined
by high-performance liquid chromatography.

2. According to HPLC, the content of flavonoids in green
tea leaves was higher than the content of phenolic acids.

Prospects for further research. The obtained data on the
composition of phenolic acids and flavonoids of green tea
leaves will be used for further standardization of the obtained
extract and indicate the possibility of creating phytoprepara-
tions and food additives on the extract.
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OpwuriHanbHi gocnimKeHHs Original research

MikpockoniyHi AiarHOCTUYHI 03HaKN NpeaAcTaBHUKIB poanHu 60060Bi.
MosigomneHHs ll. MpoBiaHa cuctema

%

O. B. IpeyaHa@'Ab A T. CepbiH(®2EF, A, M. PygHuk®'8, O. O. Canin3°

3anopisbkuit AepKaBHUIA MeaUYHWIA yHIBEpcKTeT, YkpaiHa, 2HalioHanbHui hapMaLleBTUYHUI YHIBEpCUTET, M. Xapkis, YkpaiHa, *Kuiscbkuii
HaLioHanbHUI YHIBEPCUTET TEXHOIONIN Ta An3aiiHy, Ykpaina

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

CBiTOBWII PUHOK POCIIMHHWX NPOAYKTIB LUBMAKO PO3LIMPIOETLCS, | TOPTiBNS HUMU Mae TEHAEHLII A0 3pocTaHHsa Ha 15-25 % wwiopiyHo.
IMponopuiHo 36inbLUIYeTHCS KiNbKICTb NOBIZOMIEHb NPO BUMNaAKOBE 3abpyaHeHHst abo HaBMICHY, EKOHOMIYHO MOTVBOBaHY danbcudikaLio
POCIMHHOI CMPOBUHW. 3a AaHnMK haxosoi nitepatypw, 3 Maxe 6000 npenapatis POCIMHHOTO NOXOMKEHHS, L0 NPoAatoTbCs y 37 KpaiHax,
27 % micTaTb He3afeknapoBaHi 3abpyaHEHHS, 3aMiHHWKM abo iHLi KOMMOHEHTU. 3AIMCHUN MIKPOCKONIYHMIA aHani3 NPOBIAHOI cUCTeMU
ANS BU3HaYeHHS MopoaHaTOMIYHUX XapaKTepUCTVK OKpeMUX NpeacTaBHUKIB pody KoHwowwuHa (Trifoliae L.), Fabaceae L. KoHtowuHa
Ma€ npoTu3ananbHi, aHTUCENTUYHI, XXOBYOTIHHI, MOTOFiHHI, CE4OTiHHI, KPOBOCMWHHI, BiAXapKyBasibHi, B'sxkydi BNACTMUBOCTI, ii 3aCTOCOBYOTb
nif vac nikyBaHHsa 6araTbox 3aXBOPIOBAHb.

MeTa po6oTu — BBYEHHSA ByA0BM NPOBIAHOI cucTeMu NKUCTKIB | cTeben npeacTasHukiB pogy Trifolium L. AN BUSBNEHHS CRiNbHUX O3HaK
i TUX, LLO PIBHATLCS Ta MOXYTb OYTU BUKOPUCTaHI K AiarHOCTUYHI.

Marepianu ta metogu. PocninHHuin matepian (Tpasy) KOHOLWMHW nyyHoi ( Trifolium pratense L.), M’acoyepBoHoi (T incarnatum L.), noBayyoi
(T. repens L.) Ta cynnuHoi (T. fragiferum L.) 3arotoBnsnu B nepiog akTUBHOTO LBITIHHS POCIMHYM (TpaBeHb — YepBeHb), CyLUMnn B obpe
NpPOBITPOBaHOMY MpuMiLLEHHI. MpenapaTu nucTkis i cTeben nonepegHbo po3saptoBany y 5 % BOAHOMY pO34MHI HaTpItO rigpokcuay Ta
dhikcyBanm B po3umHi xnopanrigpary. lonepeyri 3piav pobunu mikpotomom. 3actocoBysanm caitnosui Mikpockon BIOSTAM JTOMO (P®),
pesynbraTh ikcyBanu umgposoto hotokamepoto OLYMPUS SH-21 ans ineHTudikauii npoBigHoOro anapary nnctka, YepeLuka Ta ctebna.

Pezynisratn. Bueyatoun BynoBy LEeHTPanbHOI XUMKKM TMCTKIB KOHIOLIMHW MyYHOI Ta CYHWYHOI, BUSIBUIU: NPOBIgHA CcMCTEMa, BKpUTA Kpu-
CTanloHOCHO 0BKNaaKoto, ABMsNa COBO OANH 3aKPUTUI KonaTepanbHUIA My4OK Y LIEHTPI; Lie He BacTVBe A4BOAOMbHUM pocnnHam. Ye-
PELLKM NIMCTKA KOHIOLWMHU M’ICOMEPBOHOI, CYHUYHOT Ta NOB3y40i Ha MONepeYHoMy 3pisi Manu pisHi (hopMmu — HUPKOMOZiIGHY Ta OKpyrny.
lMpoBigHi Ny4Ky y M’ACO4EPBOHIN | NOB3YUill KOHIOLWIWHI PO3TaLLOBaHI KONOM, a CyHn4Ha Mana 6eanyykoswii Tun Gyaosu. MNyyku 3akpuTtoro
TWNy, KonareparnbHi, Wo CynepeyunTsb BifoMoCTAM Npo ByAoBY NPOBIAHOT CUCTEMM ABOAOMNBHUX POCIVH. Y cTebnax pocnvH MPOBigHI MyYKu
— BigKpUTI KonaTepanbHi.

BucHogku. NMig yac nowyky aAndepeHLinHnx o3Hak B OKpeMWX NpeacTaBHuKiB poay Trifoliae L. ynpogoBx hapMakorHoCTUYHOIO aHaniay
3BEPHYNM yBary Ha 0cobnmBocTi 6yA0BK NPOBIAHOT CUCTEMU LEEHTPANBHOI KUMKW Ta YepeLlKka NUCTKIB 00 eKTIB LOCTIMKEHHS: KOHIOLLMHU
nysHoi (Trifolium pratense L.), m’acodepsoHoi (T. incarnatum L.), noe3y4oi (T. repens L.) Ta cynnuHoi (T. fragiferum L.). Ana npeacTaBHukiB
[OBOLOMbHUX POCIIMH HE XapaKTepHi NPOBIZHI NyYKW 3aKPUTOrO TUMY, BUSIBREHI NI Yac MIKPOCKONIYHOTO JOCHIAXKEHHS.

Kntouyogi croea: Mikpockonisi, TOTOXHICTb, POCIIMHHA CMPOBMHA, NPOBIAHA cUcTeMa.
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The microscopic diagnostic signs of some Fabaceae L. genus representatives. Message Il. Plant conducting system
O. V. Grechana, A. H. Serbin, A. M. Rudnyk, O. O. Salii

The world plant products market is expanded rapidly and trade in them tends to grow by 15-25 % annually. The number of reports is
increased proportionally about accidental contamination or deliberate, economically motivated falsification of plant raw materials. 27 %
of the nearly 6.000 herbal preparations that are sold in 37 countries have contained undeclared contaminants, substitutes, or other
components, according to the literature. We have conducted a plant conduction system microscopic analysis of the individual members’
genus Clover (Trifoliae L.), Fabaceae L. to identify morphoanatomical characteristics. Clover has anti-inflammatory, antiseptic, choleretic,
diaphoretic, diuretic, hemostatic, expectorant, astringent properties and is used in many diseases.

Aim. The finding common features and those that differ and can be used as diagnostic during studying the conducting system structure
of genus Trifolium L. leaves and stems.
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Materials and methods. Plant material (herb) from Trifolium pratense L., T. incarnatum L., T. repens L. and T. fragiferum L. was harvested
during the active flowering period — (May — June) and was dried in a well-ventilated place. Leaves and stems preparations were pre-boiled
in 5 % sodium hydroxide water solution and fixed in chloral hydrate solution. Cross-sections were made with a microtome. The BIOLAM
LOMO light microscope (Russia) and OLYMPUS SH-21 digital camera were used to record the data about identify the conducting apparatus
of the plant’s leaf, petiole, and stem.

Results. It has been examined the central vein structure of T. pratense L. and T. fragiferum L. leaves, it was determined that the conductive
system is covered with a crystalline coating and there is one closed collateral bundle in the center, which is not typical for dicotyledonous
plants. The petioles of T. incarnatum L., T. fragiferum L., and T. repens L. in cross-section are several different shapes. There are kidney-
shaped and round. The conducting apparatus T. incarnatum L. and T. repens L. have arranged in a circle, closed and collateral. The leafstalk
structure type of T. fragiferum L. is bunchles. It contradicts too the information about the structure conducting system of dicotyledonous
plants. The stem’s conducting bundles are collateral and open.

Conclusions. We have paid attention to the structural peculiarities of the conductive system of the central vein and petiole of objects
for study: Trifolium pratense L., T. incarnatum L., T. repens L., and T. fragiferum L. when searching for differentiating features in some
members of the genus Trifoliae L. in pharmacognostic analysis. The Dicotyledonae representatives are not characteristic of the closed
type of conductive bundles, which we observed during microscopic examination.

Key words: microscopy, identity, raw materials, conducting plant system.
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Mukpockonuyeckue guarHocTUYeCKkne NPU3HaKK HEKOTOPLIX NpeacTaBuUTenei cemelictea 6060BbIX. CoobeHue Il.
MpoBoasLas cucrema

E. B. I'pevaHas, A. I. CepbuH, A. M. PygHuk, E. A. Canuit

MWpOoBOI pPbIHOK pacTUTENbHbIX MPOAYKTOB BBICTPO pacLUMpseTCs, 1 TOPTOBNS UMU UMEET TEHAEHLUMIO K pocTy Ha 15-25 % exerogHo.
MpONOPLMOHANEHO YBENUYMBAETCS KOMMYECTBO COOBLLEHNI O CRyYaiHbIX 3arpA3HEHNX UNW NpegHaMepeHHbIX, SKOHOMUYECKA MOTU-
BMPOBaHHBIX (hanbCurKaLmsax pacTUTENbHOMO Chipbs. 10 AaHHBIM Hay4YHOW nuTepaTtypsbl, 13 noutn 6000 npenapaToB pacTUTENLHOMO
NPOUCXOXAEHUS, KOTopble npogatoTes B 37 cTpaHax, 27 % copepxat He3afeknapupoBaHHble 3arpsisHeHus, 3aMeHuTeny unu apyrue
KOMMOHEHTBI. [poBEAEH MUKPOCKOMMYECKMI aHann3 NpoBOASALLEN CUCTEMBI A1 YCTAHOBMEHWS MOPGOaHAaTOMUYECKMX XapaKTepUCTUK
OTAenbHbIX NpeacTasuTenen poaa kneeep (Trifoliae L.), Fabaceae L. Kneep nposiBnseT npoTvBoBOCNanuTENbHbIE, aHTUCENTUYECKME,
Xen4yeroHHble, NOTOrOHHbIE, MOYETOHHbIE, KPOBOOCTaHABMBAIOLLME, OTXAPKWBALOLLME, BSXKYLLME CBONCTBA, €r0 NPUMEHSIOT NPpY NeYeHnm
MHOTMX 3aboneBaHui.

Llenb paboTkl — U3yyeHne CTPOEHMsI NPOBOASALLEN CUCTEMBI NMCTLEB W cTebnen npeactasutenei popa Trifolium L. ans BbisiBNEHUs
00LLYMX NPU3HAKOB 1 OTIIMYMIA, KOTOPbIE MOTYT BbiTb MCMONb30BaHbI Kak AMarHOCTUYECKHE.

Matepuansl n metogkl. PactutensHelii Matepuan (Tpasy) kneeepa nyroeoro (Trifolium pratense L.), msicokpacHoro (T. incarnatum L.),
nonayyero (T. repens L.) n 3emnannuHoro (T. fragiferum L.) 3arotaBnmeanu B Nepuop akTMBHOTO LIBETEHUS pacTeHust (Mal — UIOHb), Cy-
LLMIIM B XOPOLLIO NPOBETPUBAEMOM NoMeLLeHuu. [penapatsl TMCTbLEB 1 cTEONe NpeaBapuTeNbHO pa3sapuean B 5 % BOAHOM pacTBope
HaTpusa rMaopokcuaa u mkcMpoBanu B pacTBope xnopanrugpara. MonepeyHble cpesbl Aenany M1kpoToMoM. icnonb3oBanu CBETOBOW
mukpockon BUOJTAM JTOMO (P9), nonyyeHHble AaHHble dukcpoBanu umudposon hotokamepoin OLYMPUS SH-21 anst ugeHTudmkaumm
NPOBOASLLEr0 annaparta NnucTka, YepeHka u cTebns.

PesyniraTthl. Bo BpeMsi U3y4eHnst CTPOEHUS LIEHTPAbHOM XWITKU NIUCTBEB KNeBepa JyroBOro U 3eMIISIHUYHOTO YCTaHOBUMW: NPOBOAS-
Lias cucTema, NokKpbITast KpUCTaNIOHOCHOM 0OKNaaKomn, NpeacTaBnsana cobo OANH 3aKpbITbIN KonnaTeparnbHbIN MyYOoK B LEHTPE; 3TO He
XapaKTepHO ANns ABYAOMbHBIX PACTEHUA. YepeHKn NUCTKOB KNEBEpa MSICOKPACHOTO, 3EMMSHUYHOTO 1 NON3Y4ero Ha NonepeYyHom cpese
“Menw pasHble (opMbl — MOYKOBUAHYIO M OKPYrNyto. [pOBOASALLME NYyYKW B KNEBEPE MACOKPACHOM U1 MON3yYeM pacnonoXeHbl Kpyrom, a
3eMMNSHUYHBIA Men 6e3nyYKoBbIN TUM CTPOEHMS. [Tyuky 3aKpbITOrO TUNA, KonnarteparbHble, YTO NPOTUBOPEYUT CBEAEHNUSM HayYHOW NuTe-
paTypbl 0 CTPOEHWW NPOBOASLLE CUCTEMbI BYAONBHLIX pacTeHMI. B cTebnsix pacTeHuin NpoBOAsLLME MYYKU — OTKPbITLIE KOMnnaTepanbsHbIe.

BeiBogkl. Mpu novcke anddepeHLmMpyIoLLMX NPU3HAKOB Y HEKOTOPLIX NpeacTasuTenen poga Trifoliae L. B xone dhapMakorHoCTMHeCcKoro
aHanu3a BbisiBreHbl 0CODEHHOCTU CTPOEHUS MPOBOASLLEN CUCTEMbI LIEHTParbHOM KUMKW W YepPELLKa NTMCTKOB 0ObEKTOB UCCNE0BAHMS:
knesepa nyrosoro (Trifolium pratense L.), macokpacHoro (T. incarnatum L.), nonayyero (T. repens L.) n 3emnsHuyHoro (T. fragiferum L.).
[na npencraBuTenen ABYAONbHBLIX PACTEHWUI He XapakTepHb NPOBOASALLME MYYKM 3aKPLITOrO TUNa, KOTOpble 0BHaPYXUnn Npu MUKpPO-
CKOMUYECKOM WCCNefoBaHUM.

KnioueBble cnoBa: MUKpOCKOMNnA, I/IﬂeHTVI(bI/IKaLWIﬂ, pactutenbHoe Cblpbé, nposogdiliasa cucrema.
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dirorepamis — ogHa 3 HaWgaBHIMMX (HOpPM JIIKyBaHHS, il
BBQKAIOTH OJHHMM 13 MONEPEIHUKIB CydacHOro (hapmarie-
BTHYHOTO Oi3Hecy. TepamneBTHYHI BIACTHBOCTI JIKAPCHKUX
POCJIMH BUKOPUCTOBYIOTH Oarato pOKiB IIiJl Yac JIiKyBaHHS
0ararb0X 3aXBOPIOBAHb 13 BapifOBAaHHSM CHOTOJIHI BiJ poC-
JUH A7 BUPOOHHITBA (hapMaIleBTHYHHUX MpPENapaTiB 10
POCIIMH-CKIIAZIOBHX (iTOIIpernaparis.

3a ocTaHHI ACCATHIITTS BUKOPHUCTAHHS POCITUHHUX JIiKap-
CBHKHX 3aCO0IB 1 XapI0BHX JOOABOK POCIIMTHHOTO TOXOKCHHS
Ha/I3BUYaiHO 3pOCIIO, 1 YMMasa 4acTKa HAaCeJICHHS CBITY
TIOKJIAJIA€THCS HA HUX SIK HA €JIEMEHT NEPBUHHOT MEJIMKO-Ca-
HiTapHOI forToMOorH. CBITOBHI pPHHOK POCIMHHNX IPOIYKTIiB
LIBUJIKO PO3IIUPIOETHCSI, 1 TOPTiBIISl HAMU MA€E TEHJICHIIIO 10
3pocranHs Ha 15-25 % mopiuno. [IpomopuiitHo 30ubIIy-
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€TBCS KUTBKICTh MTOBIJOMJICHB TIPO BHITAIKOBE 3a0pyIHEHHS
ab0 HaBMHCHY, €EKOHOMIYHO MOTHBOBaHY (anbcudikariiro
POCTHHHOI CHPOBHHU. 3a JaHUMH (DaXxoBOI JITEpaTypH, 3
Maibke 6000 mpenapariB pOCIMHHOTO TOXO/KCHHS, 110
npomatoTeest y 37 kpainax, 27 % MicTATh He3aJeKIapoBaHi
3a0pyIHCHHS, 3aMIHHUKHA a00 1HII BUIM HAITOBHIOBAYIB
[1-3]. 3 mi€l mpUYMHE POCIUHHI IHTPENIEHTH HEOOX1ITHO
TOYHO ieHTH(]IKyBaTH MaKpo- Ta MIKPOCKOIIYHO, MOPiB-
HIOIOYH 3 ayTeHTHYHHUM MarepiajoM ab0 TOYHHM ONHCOM
cripaBxHIX pociuH. e BakIiBo, 1100 pOCIMHHI IHTPeIEHTH
Ha3uBaJIMCs OIHOMIAIBHUMM JIATHHCHKHMH HA3BaMH POLY,
BUJIY TUIBKHM 3 BUKOPHUCTAHHSM JI03BOJICHMX CHHOHIMIB.
HagiTb K110 Taka BiIIOBIAHICTE JOTPHMAHA, € IMOBIPHICTH
BUSIBUTH BIIIMIHHOCTI PI3HUX MapTii pOCIMHHOI CHPOBUHH,
1110 TIOB’s13aHi 3 BIUIMBOM HU3KH (DaKTOPIB:

1) MibkBHI0BI 200 BHYTPIITHHOBUIOBI Bapiallii mpyu rexe-
TUYHOMY KOHTPOJII Bapialliil y CKiaji, OB’ s13aHi 3 KpaiHOO
TIOXO/DKEHHSI CHPOBHHH;

2) KUIBKICTb IHTPETIEHTIB Y POCIMHHIN CHPOBHHI Bapiloe
i1 BIUTUBOM (PaKTOPiB MOBKLWIA (KTiMat, BHCOTA Ta 1HIII
YMOBH KyJIBTUBALLT);

3) KOHIICHTpAIlil KOMITOHEHTIB Y POCIHHI MOKYTb 3MiHIO-
BaTHCsI IPOTSITOM [MKJTY BUPOIILyBaHHs 200 HaBITh YIPOJOBK
JTI00H, CJIiJT HABOJIWTH ONITHMAJILHHMH Jac 3aroTiBili;

4) pi3Hi YaCTUHH POCIIMHHY 3/IaTHI HAKOITUYYBATHU Pi3Hi aK-
THUBHI KOMITOHEHTH, 10 3a3BUYal BiIPi3HAIOTHCS B YaCTHHAX
pociunu; Oa Olnble, KBUCHAKSHUID» POCIMHHUIA MaTepia,
10 paHillie eKCTparyBaiy, iHOI TOAAIOTh [UIS 30UTHIICHHS
Bard Maptii pOCIMHHOI CUPOBUHH;

5) ymoBH 30epiraHHs Ta 0OpOOKH MOXKYTh BIUTHBAaTH Ha
SIKICTh POCJIIMHHOT cupoBHHHU. HeBinmnosinne 30epiranHs
TTICIIS 3aTOTIBITI MOXKE ITPU3BECTH JI0 MIKPOOHOTO 3a0pyAHEH-
Hs1, @ HEBIAMOBIAHICTh CYIIIHHS MOXE CIPHYUHHUTH BTPATY
TEpMOJIaOIIbHUX aKTUBHUX 1HIpe/ieHTIB [4].

[Irpoke BUKOPHCTAHHS, JOCTYIHICTh POCIMHHUX JIIKIB
BUKJIMKaJIM 3aHETIOKOEHHSI III0/I0 iXHBOI SIKOCTI, €(DeKTHBHOCTI
Ta 0e3MeKH. Y bOMY aCHeKTi MePIIOUeproBe 3HAUCHHS IS
3a0e3eYeHHs! IKOCTI Ma€ NPaBIIIBbHICTB i1eHTH(IKALT BUAIB,
OCKIUTBKH TITBKA MaJIMH BiICOTOK TPaIUIIHHOI CHPOBHHH
BUPOLIYIOTh Y KyJIBTYpi, Maii’ke BCIO CHPOBHUHY OTPUMYIOTb
i3 IPUPOAHUX POCIWHHUX HacamkeHb. OTKe, € BUCOKA
HWMOBIPHICTB IMOMHJIKOBOT 11eHTHDiKawii ado 3aminu [5,6].

MixkpocKorTis sIK IBUAKKI Ta EKOHOMIYHO e(heKTUBHII Me-
TOJI Ia€ 3MOTY BIIOPATHCSI 3 CyMIIIIaMH, JIOMIIIIKaMH, ii JIaBHO
BHUKOPHCTOBYIOTH JUIS iCHTH(]IKAIll POCITHHHOI CHPOBHHHI
B Oararpox KpaiHax, Ipo 10 CBia4YaTh O6araro Gpapmakoneu.
[epeBarn MeTomy — HEBENMUKUI 00’ €M TPOOH, IBUIKICTD,
HaAIMHICTh, MPOCTOTA, HU3bKI BUTpaTH. MiKpOCKOIiYHi
XapaKTePUCTHUKH MOYKHA BHUKOPHUCTOBYBATH JUIS TIEPEBIPKU
CIIPaBKHOCTI POCINHHOI CHPOBHHH, BUSIBIICHHSI 320pY/IHEHb,
(arscudikariii i miIMiH i 9ac aHai3y CTPYKTYPHHX, KITi-
THHHHX, MOJICKYJISIPHUX OCOOJIMBOCTEH JIIKAPCHKUX POCIIHH.
[TinpoOka MPOAYKTIB POCIMHHOTO MOXOKCHHS 3aBAXKAE
1 HAyKOBMM JIOCIII/DKEHHSIM, 1 3aCTOCYBAHHIO sIK 3aC00iB
JiKyBaHHsA [7-9].

HuHi 31iiiCHIOIOTh aKTHBHE (DITOXIMIYHE JOCIIIHKEHHS
IIPE/ICTABHUKIB POJy KOHIONIMHA. TaK, ONMMCAaHO BUKOpPHU-

CTaHHS KOHIOIIWHY Jy9HOi B [HIIl A7 JiKyBaHHS OIIIKiB,
OpOHXITIB, SIK CEIaTHBHOTO 3ac00y. € 10CBiI BUKOPHCTAHHS
Trifolium pratense L. pu CHHIPOMI TTOJIKICTO3Y S€YHHKIB.
BusiBrim Tako aHTUMIKpOOHY JIiF0 CarlOHIHOBUX (hpakIiii,
eKCTParoBaHuX i3 CHpoBUHU 1. alexandrinum, T. incarnatum,
1. resupinatum var. resupinatum. Busuuiu 88 BujiiB KOHIO-
ITUHM Ha BMICT IiaHOTeHHUX Tmiko3uiB [10].

Sk 00’ €eXT BUBYEHHS 0Opasi MPOBIHI TKAHWHH POCIIHH,
10 € CKJIQTHUMH 200 KOMITIEKCHUMH TPAHCIIOPTHUMH CHC-
TEMaMH, CKJIAIAI0ThCs 3 MOP(OJIOTIYHO Ta (PYHKITIOHATBEHO
PI3HOPITHUX €JIEMEHTIB, XapaKTePHHUX IS CyIUHHHUX POC-
muH (Tracheophyta). Matoun noniOHe MOXOIDKEHHs (OHA
MepHcTeMa), Keriiema i roemMa po3TanioByroThest OPsA 1
CKJIQJIAIOTHCS 3 OKPEMHUX CYIIUH, TPYOOK, 110 3’ €THaHI MiX
c000¥0 715 TO€THAHHS TTOJTFOCIB ACUMUISIIT CY/IJMHHUX ayTO-
TpodHUX pociuH. [IpoBigHI TKAHWHHM B OpraHax POCIUH
PO3TaIIOBYIOTECS HE 130IbOBAHO, a 3i0paHi y BiIIMOBIiIHI
TPYIH — CYIMHHO-BOJIOKHHUCTI ITy4KH, 1€ HA IEBHUX €Tarax
PO3BUTKY 3’SIBISIETHCSl BTOPHHHA TBIpHA TKAHWHA KaMOii
1 BTOPHUHHI TIPOBiJHI TKAaHMHU (BTOPMHHA KCHJIEMa Ta BTO-
puHHa (hrroema); ToAl TOBOPSTH PO BIAKPUTHI NPOBIIHUNA
ITyYOK, XapaKTEePHUH JUIs ABOAOIBHHUX POCciiH. OXHOMOMbHI
POCIMHU Takol 0COOIMBOCTI HE MAlOTh, TOMY BH3HA4alOTh
TIPOBIIHUM ITy4OK 3aKpuToro Tamy [11]. V oMy nocmimken-
Hi 3po0Omin cripoOy MIKPOCKOIIYHOTO aHalli3y MpOBiTHOT
CHCTEMH ISl BUSIBIICHHS MOP(OAHATOMIYHIX XapaKTEPUCTHK
OKpEMHX TIpeJICTaBHUKIB pony koHtommHa (Trifoliae L.)
pomuau 6060BUX Fabaceae L. [12,13].

Ponuna bo6ogi (Fabaceae adbo Leguminosae)— npyra Haii-
OisTbIIa poIMHA cepert KBITKOBHX POCIINH, BOHA CKIIaIAEThCS
3 600-700 poais i 12000-17000 BuxiB onHOpIUHKX 1 Oara-
TOPIYHHX TpaB, HAIIBKYIIIIB, JIiaH, Pi/ie qepeB (epemyciMm
tpomiunux) [14,15]. Ha TepuTopii mocTpaisHChKHX JIepiKaB
HavyroTh moHay 60 poxis i 1800 BumiB i€l poguau [10].

Pin konrormmua BKjIrouae 230 BUIIB, IO MOIIMPEHI B
MIOMIpHUX 1 cyOTpomniuyHKX paiioHax, KpiM ABcrpauii. [Ipen-
CTaBJIEHUN OTHOPIYHUMHU Ta OaraTOpiYHMMH TpaBaMH 3i
37epeB’THITIM KOPEHEBHIIEM I MHUUYKYBaTOI0 KOPEHEBOIO
cucremoro. Ctebnma — BUCXiHI, piiie IpsSMOCTINHI, 3piTka
TIOB3y4i ab0 CJIaHKI, 1HO/I JIepeB’ sIHIIOTh OISl OCHOBH.

JIrcTs 30e01TBIIOT0 MANFIACTOTPIHYACTI, 1HOI MATBIACTI,
3pijKa sianari abo CKJ1aJIeH1 3 YOTUPHOX JIMCTOUKIB; MPHIIHCT-
KH IPUPOCITI 10 YePETIKa, JIMCTKOMOiIOHI a00 TUTiBYaCTi, MiXK
c000t0 OLITBII-MEHIII 3POCTi.

KBiTkH pi3HUX BU/IIB UePBOHI, OiTi, pifie pi3HOKOTIpHI,
HeBeJIMKi a00 HaBiTh JpiOHI, 3i0paHi y BepXiBKOBi a00 ma-
3YIIIHi, TOJIOBYACTI (30HTHUK, KHTHIIA 200 TOOINHOKI KBITKH
TPAIUISIIOTHCS. 4aCTO) CYLBITTS, NPUKPHUTI (OCOOIMBO Ha
MOYATKy PO3BHUTKY) OTHUM UM ABOMA BEPXHIMM JIHCTKAMHU
(YTBOPIOIOTH CBOTO POy MOBOJIOKY). Yameuka — A3BOHU-
KoronioHa abo TpyO4acTa, IpaBIIIbHA YH TIEBHOIO MipOIO
IBOryoa, 3 5 3younkamu abo Hapi3aMu; METFCTKH MAlOTh
JIOBT'l HIFTHKH, YOTUPU HUKHIX 4acTO 3pOCTAIOTHCS 3 TH-
YHHKOBOIO TPyOKOI0. BynoBa KBITKM — 32 METEIIMKOBUM
THUIIOM: TIparopenb 3aBX/IU BIIbHUH, BUIOBKEHUI ab0
STAIIETIONIOHUH 13 By3bKMMH KPHJIAMHU; YOBHUK KOPOTIITHI
3a kpwia, Tynuid. [3 10 TuunHOK 9 3pocTaroThesi HUTKAaMHU
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y TpyOKy, BepXHS 3aJIMIIA€THCS BUTBHOIO. 3aB’sI3b KOPOTKA,
CHUJIsYa, YacTO PO3TAIIOBY€EThCS HA HIXKI, CKJIQJIAETHCS 3
2—6 HaCIHHEBUX OPYHBOK.

ITicnst mBiTaHHS BCOXJIMH BIHOYOK HE OMAja€, OropTae
JOBracTuii, Maibke IITIHAPHYHUNA a00 TUTacKuii oOepHe-
HO-sIAIenoNiOHUiI NpiOHMI MIKIpSCTHIT 1T — 610 3 OHIEO
a00 1BOMa HAaCIHWHAMM, IO TI3HO PO3KPUBAIOTECS, a 1HOMI
3aIIMIIAIOTHCS HEPO3KPUTHMHU. J[piOHI HACIHMHHU Maiike
KyJISICTOi 200 TPOXU BUAOBKEHOT (DOPMHL.

daza 1BITIHHS TPUBAE 3 TPABHS JO BEPECHs, 3a3BUYAM
Jy’Ke JIOBTO.

KoHrolmHa Mae mporusanaibHi, aHTHCEIITHYHI, KOBYO-
TiHHI, IOTOT1HHI, CEYOTiHHI, KPOBOCIIHHHI, BiIXapKyBaJbHI,
B’sDKy4l BJIACTHUBOCTI, 11 3aCTOCOBYIOTH ITiJI Yac JIiIKyBaHHsI
0ararboX 3aXBOPIOBAHb.

KonrommHy BXHMBaIOTh BCEPEANHY SIK BiBap, a TaKOXK
pobmsATh IpUMOYKH. LIst pocnnHa Jonomarae ImoJermuTr
3arnajibHi MPOIECH B OPTraHi3Mi, OYUCTUTH KPOB, 3SMEHIITUTH
HaOPSIKY Ta BUBECTH 3aliBy PiJIMHY 3 OpraHizmy, JI011OMarae
MIPH MPOCTYIHUX 3aXBOPIOBAHHAX, TOJIOBHOMY OO, are-
pockuieposi. [IppMoYKH 3 KOHIOIIHU MOYKHA BUKOPHCTOBY-
BaTH MIPH paHax, OIiKax, MKIPHUX 3aXBOPIOBAHHSX.

MeTa po6otu

BuBuenHs OymoBH MPOBITHOI CUCTEMHM JIUCTKIB 1 cTeben
NIpeNICTAaBHUKIB pony Trifolium L. nist BUSBICHHS CITIIBHUX
O03HAK 1 THX, III0 PI3HATHCSA Ta MOXKYTh Oy TH BUKOPHCTAHI SIK
JIarHOCTHYHI.

Marepianu i MeToamn pocnimKeHHNA

Pocnuuawii Matepian (TpaBy) KoHtommHH ty4aHoi (7rifolium
pratense L.), m’sicouepBonoi (Trifolium incarnatum L.),
noB3y4oi (Trifolium repens L.) ta cynnunoi (Trifolium
fragiferum L.) 3arOTOBISIN B TMEPioJ aKTUBHOTO LBITiH-
HSI POCJIMHY (TpaBEeHb — YePBEHb) HEMOAATIK 3aOPIKKS
(cemo IIpumopcrke — 47°37'11" mH. mr.; 35°17'29" cx.
1., CepelIHsl BHCOTa HaJ piBHeM Mops — 73 m). Ilicas
MIOTIEPETHBOTO TIPOB’ SUTIOBAHHS HA COHITI CHPOBUHY JI0CY-
LIyBaJIM i1 HAKPUTTSIM 200 B IPUMIILIEHH], KOTpe 100pe
MIPOBITPIOBAIOCS.

BianoBifHICTh BUJIIB MIATBEPKEHO HA Kadenpi O0TaHIKU
XapKiBCHKOTO HAI[IOHATIBFHOTO YHiBepcuTeTy iMeHi B. H. Ka-
pasina (3aBimyBad Kadenpu, 30epirad repdapito — JTOLUEHT
1O. T Tamyms).

JlJiss MIKpOCKOIIIYHOTO aHali3y BUKOPHCTOBYBAIU Ipe-
TIapaTH JIUCTKIB 1 cTe0e, TmonepeHpo po3BapeHnx y 5 %
BOJIHOMY PO3YHHI HATPIIO TPOKCHAY Ta (hIKCOBAHUX y PO3-
YHHI XJIOPAITiAPaTy Ui 3HEOAPBICHHS JKOPCTKHUX CTPYKTYP
kiituH. [Tonepeyni 3pizu poodusm mikporomom. st pobotH
BHKOPHCTOBYBaJIM cBiTIOBHI Mikpockon BIOJIAM JIOMO
(P®) npu 36imbienHi y 80, 120, 160,400, 600 1 800 pasis. Pe-
3ynsraty ¢ikcyBamu nudposoro Gorokameporo OLYMPUS
SH-21. ®otorpadii ormparroBaii 3a JOMOMOTOK POTrPaMu
Adobe Photoshop CS3.

Ha npenaparax iieHTrdiKyBaam TUI POBITHOTO arapary
JIUCTS, 30H cTeOJ1a TOMIO.

Pe3ynbraTtu

[Nonepeunuii 3pi3 HEHTPATBHOT )KUIIKH JINCTKA KOHIOIIMHU
JIYYHOT I/l YaC MIKPOCKOIIYHOTO JOCII/PKEHHS Ia€ 3MOTY
BUSIBUTH XapaKTEPHY 0COOMNBICTh — HASIBHICTH KPHCTAJIOHOC-
HO1 00KIanku (puc. 1.1). Y IeHTpi pO3TaIIOBaHMA BETHKHN
3aKpUTHH NPOBIAHUHN Iy4oK (puc. 1.2).

JKuka aMCTKa KOHIOUIMHM CYHHYHOT OKpyrioi ¢opmu,
3HAYHO OIyKJIA 3 HIKHBOTO OOKY JucTKa. I1if emigepmoro
— OCHOBHA TIapeHXiMa, KIITHHH SKOi OKPYTIi, MalOTh TOHKI
000JIOHKH. B 1eHTpi )KMIIKK PO3TAIIOBAaHWUI OJJMH BEJIMKUH
3aKPUTUH KOJaTepPaIbHUM My4YOK. Y KWIII 3 HUKHBOTO
0OKy JINCTKA € KPUCTAJIOHOCHA OOKJIQJIMHKA, 1[0 YTBOPEHA
TTOOANHOKMMH KPHUCTAIAMH KaJIBIIIO OKCAJIaTy.

Y KOHIOIIMHHU M’SICOYEPBOHOI YEPEIIOK JINCTKA Ha Iore-
peyHOMY 3pi3i Mae HupKomoaiOHy dopmy. Emimepma depe-
IIKa YTBOPEHA MapeHXIMHUMHU 4—S5-KyTHUMH KIITHHAMH 3
TTOTOBIICHUMH OOOJIOHKaMH Ta HIUIBHUM OIMyIIeHHAM. [1i
eI1iIepMOI0 pO3MillieHa OCHOBHA ITAPEHXIMA, 1110 CKJIA/Ia€ThCS
3 TOHKOCTIHHHX NapeHXiMHuX KiithH. [IpoBigHa cucrema
NPEICTaBIICHA S 3aKPUTUMH KOJIaTePaIbHUMU ITyYKaMH, 3 HUX
3 b1, 3 OJHOIIAPOBOIO CKIICPEHXIMHOIO OOKIIaJHHKOIO.

Yepenok JIMCTKa KOHIOIWHY MOB3Y40{ Ha MONEPEIHOMY
3pi3i Mae HUpKOMOIOHY hopmy, Oe3 omymieHHs. [1ix eminep-
MOI0 po3TamnioBaHi 1-2 1mapu KyToBoi kosenximu. [IpoBinHa
CHCTEMa YEpEIIKa CKIIAIA€ThCS 3 5 3aKPUTHX KOJIAaTepaIbHUX
TIPOBITHUX ITyUKiB, i3 HUX 3 OLTBII. Y MydKax Hal (pIIOEMOI0
3HAXOAWTHCS CKIIEPEHXIMHA 00KIanHKa. KiliTnHI OCHOBHOT
MapeHXiMH OKPYIJIi, TOHKOCTIHHI, OJIV>KY€E 110 LIEHTPY — O1i1b-
111 32 PO3Mipamu.

JIMCTOK KOHIOIIMHYU CYHMYHOI Ma€ YepelioK OKpyIvIol
(opMH, BKPUTHI NOKPUBHOIO TKaHMHOIO — €MiJIEpPMOIO, 1
TIpeCTaBICHUH TAPEHXIMHUMH, TPSIMOCTIHHUMH KJIITHHAMA
3 MOTOBIIICHUMHU 000ToHKaMHu. [Tiz eriepMoro po3raiioBaHa
OCHOBHA MapeHXiMa, IO CKIAJa€ThCsl 3 OKPYIIINX IapeH-
XIMHHX TOHKOCTIHHUX KIITHH. Y IIEHTpPi 3HAXOOUTHCS 1
3aKPUTHUH KoJaTepanibHUM My4OoK.

Ctebn0 KOHIOUIMHY JIy4HOI Ha IMONEepeYHOMY 3pi3l Mae
okpyrny dopmy, pebpa ieap BHCTYMaioTh (puc. 2). llen-
TpaJbHUN OCHOBUH IWITIHIP Ma€ MyYKOBHU THUI OyZOBU
(puc. 2.1). Ilyuxu BiIKpUTI KoNaTrepaibHi, pO3TalloBaHi 110
Koy, Y mydkax 3 00Ky (pioeMu MICTHUTBCS CKICPCHXIMHA
oOkmnanka (puc. 2.2).

Creb0 KOHIOIWHU M’ SICOYEPBOHOT OKPYTIOi (popMHU.
Eninepma crebna ckiagaeTbes 3 4-KyTHUX MAapeHXIMHHUX
KJIITHH 13 MOTOBIICHUMH 000IoHKamMu. OIMyIIeHHS MITbHE,
YTBOpEHE BOJIOCKAMH, sIKi € Ha BEPXHil 1 HIKHIN emiepmi
mctka. I1in emigepmoro — 4—5 mapiB OCHOBHOI TapeHXIMH.
LenTpansHuii 0CHOBHUI IFUTIHAP — OS3MTYYIKOBOTO THITY OyII0-
BU. Y cTebii Ha (II0eMOI0 pO3TallloBaHi HEBEJIHKI JIISTHKI
ckieperximu. CeplieBHHA BUPaKEHA, BUTIOBHEHA OKPY MU
TOHKOCTIHHIMH KJTiTHHAMH OCHOBHO] ITAPEHXIMH, SIKi OIrmKde
JI0 KCHJIEMH MICTATH 3alTacHi PEYOBHHU.

Ha nmonepedynomy 3pi3i cTebI0 KOHIOMIMHU MOB3Y4Y0l
peopucte. Enigepma crebna mpeacraBicHa BUIOBKCHUMU
MAPEeHXIMHAMH YU TPO3EHXIMHUMU 4-, piame 5-KyTHHIMA
KJIITHHAMH 3 JIeIb IMOTOBIEHUMH obOomonkamu. Ilig emi-
JepMoro crediia B pedpax € 4—5 mapiB KyTOBOi KOJICHXIMH,
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Puc. 1. LleHTpanbHa xwnka nucTka KOHILWWHY MyYHOI. 1: KpucTanoHocHa obknaaka; 2: BEeNWKWA 3aKpUTUIA MPOBIAHNIA MYyYOK.

Puc. 2. CTebno KOHIOLIMHM NYYHOI. 1: LeHTpanbHWA 0CbOBUIA LIMNIHAP NYYKOBOTO TUMY; 2: CKNepeHxiMHa obknaaka.

Puc. 3. CTebrno KoHILMHM CyHUYHOI. 1: OCHOBHa NapeHxiMa; 2: BigKpUTi konatepanbHi Myyku.

Mix pedpamu — 1-2 mapu. Hmxde po3ramoBaHa KOpoBa
MapeHxiMa, M0 CKIAAAEThCS 3 APIOHUX OKPYIIMX KIITHH
13 TOHKUMH 00ooHKamH. [IpoBigHa cucrema credia npes-
CTaBJICHA BIIKPUTUMH KOJIATEPaIbHUMU ITyYKaMH, B IKUX 13
00Ky (IoeMH YiTKO BHUpaKeHa 4—5-111apoBa CKICPCHXIMHA
oOkimamuaKa. [Iydxu po3mimieHi HaBIpoTH pedep credia.
CeplieBrHA YITKO BHPaXCHA, YTBOPEHA MapEHXIMHUMH,
TOHKOCTIHHUMH KJIITHHAMH. Y JESKUX cTeOIax BOHA MOXKe
MaTH HEBEIMKY TOPOKHUHY B IIEHTPI.

Cre0I10 KOHIOMIMHU CYHHYHOT OKpyDiiol opmu (puc. 3).
Kutituau ertiiepMut BUIIOBXKEH], TapeHXiMHI 200 IPO3eHXIMH1
3 TOHKAMH 0005I0HKaMH. [Ipomxu TpamisiroTees yacto. Omy-
nieHHs1 creona Hemae. I1ij enigepmoro crebia 3HaXOAUTHCS
OCHOBHa IapeHxima (puc. 3.1), o IpeAcTaBIeHa OKPYTIIAMHI
TOHKOCTIHHMMH KTiTHHAMH. [ [eHTpaibHAiT 0CbOBUIT ITIHAP
— ITyYKOBOTO THITY (puc. 3.2). [lydxn BiIKpUTI KoJlaTepaibHi,
BEJHKI.

O6roBopeHHs

[IpoBimgHa cucTeMa MpeICTaBHAKIB POy KOHIOIITMHA BUKOHYE
TIeBH1 (QYHKIIIT, TMi]] 4ac MIKPOCKOIIYHOTO JIOCITIJDKEHHS CXO-
’Ka 3a 3arabHO0 OyI0BOKO. AHaJIi3yI0uH Oy/I0BY LICHTpAIb-
HOT JKWJIKU JTUCTKA (3pa3Ku KOHIOIIUHK JTYYHOT Ta CYHUYHO1 ),
BUSIBUJIH 3aKPHTI KoJIaTepasIbHI Iy UKH, 110 HE € XapaKTepHOIO
03HAKOIO JBOMIOIBHUX POCIHH, 10 SKAX HAJIEKaTh 00’ €KTH
JOCITIJKEHHSI.

[IpoTsiroM MIKpOCKOIIYHOTO aHaJli3y YepemiKiB JIMCTKIB
3BEpTANIM yBary Ha MPOBITHI ITy4YKH, 110, BCYIIEped 3arajib-
HOBIJIOMHM JIaHUM, 3aKpUTIi (HEMA€ MPOIIapKy KamOiro Mix
(hroeMoro Ta KCHIIEMOIO, a OTKE 1 BTOPHHHUX (JIOeMH Ta
KCHJIEMH B My4YKy TakoX Hemae). Yepeliku JIMCTKIB pi3Hi
3a (popmoro: HupKomoioHa popMa mpruTaMaHHA KOHIOIIHHI
M’SICOYEpPBOHIN 1 MOB3y4iid. Y KOHIOIIMHU CYHHUYHOI Ye-
peIIok Mae okpyriy (opMy 3 TOHKOCTIHHUMHE KIIITHHAMHU
OCHOBHOT IAPEHXIMH, BUSIBUJIH PI3HULIIO 32 PO3TAIIYBaHHAM
MIPOBIHKX MMYYKiB Ta IXHBOIO KUIBKICTIO. Y UepelIKy JIUCTKA
KOHIOIIIMHHM TTOB3y401 Ta M SICOYEPBOHOI € I1’SITh ITyUKiB, 10

pO3TaIIoBaHi KOJIOM, i TpU 3 HUX OUTBIII 3a po3mipamu. B
000X BUJIIB € CKJIEpEHXIMHa 00KJIaIMHKA. B cyHHYHOT KOHIO-
LIMHHM [TPOBIJJHA CHCTEMA YepEIIKa JIMCTKA BiIPI3HIETHCS 32
pO3TaIIyBaHHAM — Y IIEHTPi, 6€3 CKIICPEHXIMHOI TKAaHUHH.

Crebia Ha Mikpodororpadisix okpyrioi popmu, B KOHIO-
IIMHY T0B3y40i — pedpucTe, 10, HMOBIPHO, TTOB’S3aHO 3
MIPUCTOCYBAHHSM JI0 ITEBHOT (hopMHM SKUTTS — ci1aHKoi. IIpo-
BiJIHA CHCTeMa KOHIONIMHH CyHUYHOI, JIy9HOI Ta IOB3y4ol
TIpe/ICTaBIeHa OChOBHMM IIJITHIPOM ITyYKOBOTO THITY, CTEOI0
KOHIOUIMHH M’ SICOYEPBOHOI Ma€ O3y YKOBHI THIT 0CLOBOTO
wwtiaapa. [TpoBinHi mydkn credern BiAKPHUTI KolarepaibHi
Ta PO3TAIIOBYIOTHCS HANMPOTH pebep, OiTbII-MEHII YKPHTI
CKJIEPEHXIMHOIO TKaHHHOI0. KITiTHHY OCHOBHOT MapeHXimMu
cTeba MaroTh TOHKI CTIHKH 1 30UTBIITYIOTHCS 32 pO3MipaMu
3 HaOnxeHHsM 110 cepreBnHu. CepleBrHa 4acTile BU-
TIOBHEHA.

BucHoBKM

1. TIpoBijHa crcTeMa YOTHPHOX BHIB KOHIONINHH: K. JTyd-
voi (Trifolium pratense L.), k. Mm’sicouepBoHoi (Trifolium
incarnatum L.), k. noB3y4oi (Trifolium repens L.) 1 k. cyHuu-
Hoi (Trifolium fragiferum L.) — sx Tema amst 0OrOBOpeHHS
MIKPOCKOIYHUX 03HAK Y (hapMaKOTHOCTHYHOMY aHaJTi31 Tl
Yac JIarHOCTHKN CUPOBUHU € BOKJIMBHUM ITPEIMETOM.

2. ITix gyac MIKpOCKOTIIYHUX JOCIiPKeHb BUSBIUIH CITUTHHI
O3HaKH Ta BIIMIHHOCTI, 3HaYYIIIi JUIsl PO3IMi3HABAHHS BIIIIO-
BiJTHOCTi TICBHUX BHIiB CHPOBHHHU.

3. 3BepHYIH yBary Ha 3aKpHTi KoJlaTepajbHI MyYKH
MIPOBITHOT CHCTEMHU B IEHTPAIBHUX JKWIKAX 1 YeperKax
JIMCTKIB, 1110, BCYIeped BiIOMOCTAM (haxoBoi JiTepaTypH,
BJIACTUBE 00’ €KTaM I[bOTO JOCIIKEHHS, TPeICTaBHUKAM
JIBOJIOJIHUX POCIIHH.

IMepenexTuBy nofaabIIMX Aociixkens. [Imanyerscs qoci-
JIUTH MIKPOCKOITIYH1 O3HAKH ITPOBIJHOT CHCTEMH B CHPOBHHI
HIITUX TIPEICTAaBHUKIB (MIIOPH MiBIHS YKpaiHU T y3arab-
HEHHSI BIJIOMOCTEH 1 BCTAHOBJICHHSI XEMOCHUCTEMATHYHUX
3B’SI3KiB 13 OUTBIIO KUTHKICTIO 3pa3KiB.
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MapameTpyu OTPUMaAHHA HACTOMKM 3 NMiA3eMHUX OpraHiB
poAoBMKa NiKapCbKOro Ta BUBYEHHS Ti 6ionoriyHol akTUBHOCTI

T. B. Onpowancbka@*A8CD Q. 1. XBopocTAEF

HauioHanbHui thapMaLleBTUYHUIA YHiBEPCUTET, M. Xapkis, YkpaiHa

A — KoHUenNUis Ta Au3aitH gocnipxeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTTi;
F — ocTaTouHe 3aTBepmKEHHS CTaTT

Meta po6oTH — eKkcnepUMeHTamNbHUM LLMSIXOM BU3HAYMTU OMTUMarbHI NapamMeTpu OTPUMaHHS HACTOWKM 3 KOPEHEBWLL i3 KOPEHSMM
pOJoBUKa NMiKapChbKOro Ta AOCHiANTY ii aHTUMIKPOGHY Ta aHTUOKCUMAAHTHY aKTUBHOCTI.

Matepianu Ta meToau. KopeHeBuLla 3 KOpeHSIMW OMKOPOCNOro pofoBuMKa fnikapcbkoro 3arotoBnsanu Bocenn 2019 poky. IMig yac BcTa-
HOBIIEHHS OMTUMAnbHKX NapameTpiB TEXHOMNOTii OTPUMaHHS HACTOWKM KPUTEPIEM OLiHIOBaHHS BBaXarnu BUXig cymu nonicheHoniB Ta Cymu
TiAPOKCYKOPUYHUX KUCTIOT, SiKi BU3HAYanm CnekTpooTOMETPUYHUM METOLOM 3rifHO 3 MeToaukamu OOY 2.0. AHTUMIKPOOHY akTUBHICTb
BMBYaAnM MeTOAOM AMdy3ii B arap i METOAOM CEPiHMX PO3BEAEHb, aHTUOKCUMAAHTHY — in Vitro 3a 4ONOMOro CTabinbHOro paaukana
2,2-pudbeHin-1-nikpunrigpasuny (2,2-diphenyl-1-picrylhydrazyl — DPPH).

Pezynkrati. BusHaunnm ontrmansHi napameTpy OTpUMaHHS HACTOMKM 3 KOPEHEBMULL, i3 KOPEHSMM POLOBHKA NiKapCbKOro: METOA eKCTpaK-
uii — MaLepauisi 3a kiMHaTHOI TemMnepaTypu NpoTArom 48 rof; CMiBBiAHOLLEHHS CMPOBMHM Ta roToBOro NpoaykTy — 1:5; ekctpareHT — 50 %
CNWPT €TUNOBUI; BUXiA CyMu NONidheHOMIB Ta CyMU MAPOKCUKOPUYHIX KUCMOT Y NepepaxyHKY Ha CyXy CUPOBUHY — He MeHLue Hix 4,0 %
Ta 1,5 % BignosigHo.

HacTolika xapakTepusyeTbCcsi aHTUMIKPOOHOK aKTUBHICTHO LLOAO MikpoopraHiami Bacillus subtilis ATCC 6633 (3aTpumka pocTty —
26,40 + 1,04 mm), Staphylococcus aureus ATCC 25923 (3atpumka pocty — 24,60 + 0,68 mm) i Pseudomonas aeruginosa ATCC 27853
(3aTpumka pocty — 23,60 + 0,68 Mm); y fo3i 0,02 Mn nokasana aHTUOKCUAAHTHY akTUBHICTb Ha 70 %.

BucHoBku. BcTaHOBUNM napameTpm OTPUMaHHS HACTOMKM 3 KOPEHEBMWLL, i3 KOPEHSIMM POLOBYKA NiKaPCHKOro, BU3HAYNIM ii aHTUMIKPOBHY
1 @aHTUMOKCUAAHTHY aKTUBHOCTI. Pe3ynsrati JOCNimKeHHs Nokasanu akTyanbHICTb NPOAOBKEHHS BUBYEHHS HACTOWMKU 3 KOPEHEBULL i3
KOpPEeHsIMM poJoBYKa NiKapCbKOro ik NepCcrnekTUBHOIO MiKapcbKoro 3acoby.

KntoyoBi crioBa: pofoBuK, HAacToNKa, nomnicpeHonu, rigpoOKCUKOPWYHI KUCIIOTH, aHTUMIKPOOHA aKTUBHICTb, aHTUOKCHMAAHTHA
AKTUBHICTb.
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Parameters of obtaining tincture from underground organs of Sanguisorba officinalis
and study its biological activity

T. V. Oproshanska, O. P. Khvorost

The aim of the work is to experimentally determine the optimal parameters for obtaining a tincture of rhizomes with roots of Sanguisorba
officinalis and to investigate its antimicrobial and antioxidant activity.

Materials and methods. Rhizomes with roots of Sanguisorba officinalis were harvested in autumn 2019. When establishing the optimal
parameters of the technology of obtaining tincture, the evaluation criterion was the number of the sum of polyphenols and the amount of
hydroxycinnamic acids, which were determined by spectrophotometric method according to the methods of the State Pharmacopoeia of
Ukraine 2.0. Antimicrobial activity was studied by agar diffusion and serial dilutions, antioxidant — in vitro using a stable radical 2,2-diphenyl-
1-picrylhydrazyl (2,2-diphenyl-1-picrylhydrazyl — DPPH).

Results. The optimal parameters for obtaining a tincture of rhizomes with roots of Sanguisorba officinalis was extraction method maceration
at room temperature, raw material-finished product ratio 1:5, time 48 hours, extractant 50 % ethyl alcohol, the number of polyphenols, and
the number of hydroxycinnamic acids in terms of dry raw materials not less than 4.0 % and 1.5 % respectively. The resulting tincture exhibits
antimicrobial activity against microorganisms Bacillus subtilis ATCC 6633 (growth retardation 26.40 + 1.04 mm), Staphylococcus aureus
ATCC 25923 (growth retardation 24.60 + 0.68 mm) and Pseudomonas aeruginosa ATCC 27853 (growth retardation 23.60 + 0.68 mm)
and at a dose of 0.02 ml showed antioxidant activity at the level of 70 %.
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Conclusions. The parameters of obtaining a tincture of rhizomes with roots of Sanguisorba officinalis were determined and its antimicrobial
and antioxidant activity was studied.

Key words: sanguisorba, tincture, polyphenols, hydroxycinnamic acids, antimicrobial activity, antioxidant activity.
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MapameTpbl Nony4YeHUs HACTOMKM U3 NOA3EMHbIX OPraHOB KPOBOXJIEOKM NIeKapCTBEHHOM
U U3yyeHue ee GUONOrMYECKOro AeUcTBMA

T. B. OnpowaHckasi, O. IN. XBopocT

Lenb paGOTbI — 9KCNepnMeHTanbHO onpeaenuTb ONTUManbHbIE NapamMeTpbl NONy4YeHnA HaCTOWKN 13 KOPHEBMULL, C KOPHAMN KpOBOXJ'IGGKI/I
J'IeKapCTBeHHOVI N N3y4nThb ee aHTVIMVIKpO6Hy}0 M aHTUOKCNOAHTHYHO aKTUBHOCTW.

Matepuansi 1 Mmetogbl. KOpHeBuLLa C KOPHSIMU AMKOPACTYLLEN KpOBOXNEDKM NlekapCTBEeHHOI 3aroTaenmeanit oceHbto 2019 ropa. Mpu
onpeaeneHn onTUMarbHbIX NapamMeTPOB TEXHOMOTMU NOMYYEHNSt HACTOWKW KPUTEPUEM OLIEHKM CITYXWIT BbIXOA CYMMbl MONEHOMNOB 1
CYMMBbl TMAPOKCUKOPWYHBIX KUCIOT, KOTOPbIE ONpeaensnm cnekTpog)oTOMETPUYECKUM METOAOM cornacHo metogukam Y 2.0. AHTuMu-
KPOOHYt0 aKTMBHOCTb M3y4anu MeTogom Anddy3umn B arap U METOAOM CepUiiHbIX pa3BedeHUii, aHTUOKCUOAHTHYIO — in Vitro ¢ NOMOLLbO
cTabunbHoro pagukana 2,2-gudennn-1-nukpunruapasuna (2,2-diphenyl-1-picrylhydrazyl — DPPH).

Pezyniratel. OnpeaeneHbl onTUManbHbIE NapameTpbl NOMyYeHNUst HACTOMKM U3 KOPHEBULL, C KOPHSIMM KPOBOXIEDKM NIEKapCTBEHHOM: MeToA,
3KCTpaKLMW — MaLepaLys Npy KOMHaTHOI TemnepaType B TeveHue 48 4acoB; COOTHOLLIEHUE ChIpbS U FOTOBOTO NpoaykTa — 1:5; akcTpareHT
— 50 % 3TMNOBBIN CNMPT; BbIXOA CYMMbl MOMUMEHONOB U CYMMbI M’MAPOKCUMKOPUYHBIX KUCIOT B MEPECYETE HAa CyX0€ Chbipbe — HE MEHee
4,0 % v 1,5 % cooTBeTcTBEHHO. HacTolika XapakTepuayeTcsl aHTUMUKPOOHOW aKTUBHOCTBLEO MO OTHOLLIEHWIO K MKpoopraHuamam Bacillus
subtilis ATCC 6633 (3agepxka pocta — 26,40 + 1,04 mm), Staphylococcus aureus ATCC 25923 (3apepxka pocta — 24,60 + 0,68 mm) n
Pseudomonas aeruginosa ATCC 27853 (3agepkka pocta — 23,60 + 0,68 mm), a B go3e 0,02 mn nposiBuna aHTMOKCUAAHTHYH aKTUBHOCTb
Ha 70 %.

Brisoabl. OnpeaeneHbl napameTpbl MOMy4YeHUs HACTOMKN U3 KOPHEBWLL, C KOPHSIMW KPOBOXNEOKW NekapCTBEHHOW, YCTaHOBMEHa ee
aHTUMUKPOBHas M aHTUOKCUAAHTHAs aKTUBHOCTY. Pe3ynbTaThl Nokasany akTyarbHOCTb JanbHENLIEro U3y4eHnst HaCTOWMKN 13 KOPHEBULL
C KOPHSIMW KPOBOXMEOKM NeKkapCTBEHHOI Kak NepCnekTUBHOIO eKapCTBEHHOTO CPeaCcTBa.

KntoueBble cnosa: KposoxneGKa, HacToliKa, NonMdeHosbI, MMAPOKCUKOPUYHBIE KUCAOTI, aHTVIMI/IKpOGHaH aKTUBHOCTb, aHTUOKCNAAHTHaA

AKTUBHOCTb.

AxTyanbHble Bonpochl (hapmMaLeBTMYECKON N MeaAULMHCKON Hayku 1 npakTuku. 2021. T. 14, Ne 3(37). C. 299-305

Ponoguk (p.) dikapcekuii (Sanguisorba officinalis L.) — 6a-
raTopiyHa TpaB’sTHUCTa pociiHa pouHu Po3oBi (Rosaceae).
OdinuHaNBEHOO JTIKApCHKOIO CUPOBUHOIO € TTi3€MHI OpTraHu,
MoHorpadist Ha sKi HaBeneHa B JlepxaBHill dapmakoriel
VYxpaiau 2.0 (DY) [1].

KopeneBuina 3 KOpEHsIMH P. JTIKapPCHKOT'O BXOJISITH JI0 CKIIATy
JiKapceKoro 300py AHriHOMIT i mieTraroi HoOaBku CToMaro-
KJTiH, 110 3aCTOCOBYIOTB JUIS JIOIVISLY 3@ MOPOKHUHOIO POTa,
MaloTh ITPOTH3AIAJIbHY, pereHepyBaIbHY Ta B’ spKy4y il [2]. 3
TTiI3EMHUX OpTaHiB POIOBHUKA OTPUMYIOTH IIETHIHY TOOABKY
PonoBuk kparuti, sIKy peKOMEHIYIOTh JI0/IaBaTH J0 PalioHy
Xap4yBaHHI [PH PO3JIa1aX ITyHKOBO-KUIIIKOBOTO TPAKTy [2];
CYXHI EKCTPAKT i3 TaCTPONPOTEKTOPHOIO Ta AaHTHMIKPOOHOFO
JisIMH (€KCTPAKIIIO 3IHCHIOIOTH METOJIOM APOOHOI Marie-
parii mpu CriBBIIHOIICHHI CUPOBUHU Ta ekcrpareHTta 1:10,
excrpareHT — 50 % crmpt eTwioBuit) [3] 1 cyxmil ekcTpakT
3 TIPOTH3ANAILHOIO Ta AaHTUMIKPOOHOIO JisSIMU (EKCTpPaKILFo
3IIHCHIOIOTH JIPOOHOI0 MAlePAIIi€r0: CIIOYaTKy eKCTPAryrTh
24 roguun 70 % eTaHoNIoM 3a KIMHATHOI TeMIIepaTypH, MOTiM
LIPOT EKCTParyroTh TPUYi rapsiuolo BOIOIO IIPH HAarpiBaHHI HA
BOIsIHIM OaHi mpoTsirom 2 rof y criBeigHomeHHi 1:10) [4].

®itouentp €BreHa TOBCTYXH BHUTIOTOBIISIE CIIUPTOBY
HACTOWKY POJOBHKA JIKAPCHKOTO IS 1HTAJAIIN 1 BXKHU-
BaHHs BCEpEIUHY NPU NUIYHKOBHUX, MAaTKOBHX KPOBOTeE-
4yaX, BUPA3KOBUX KojiTaxX [5]. 3 KOpeHs p. JIKapChKOro
OTPUMAJIM CYyXHH €KCTPaKT (CHPOBUHY 3aJHMBajH BOJOIO
npu criBBigHomweHHI 1:10, BUTpUMyBain Ha NapoBiit

0aHi POTATOM 2 TOJ; BUTAT (PUIBTPYBAIM Ta YIapIOBaIH
JI0 CyXOro 3aJIMIIKY), SIKHH B €KCIIEPUMEHTI Ha MHUIIAX
MPUTHIYYBaB aKTHBHICTH JIAKTAT JIETiApOoreHa3u A Ta
30impIIyBaB (Pi3WUHY Tpame3gaTHICTh; i JaHI MOXKHA
BHKOPHCTATH IiJ] 9ac pO3pOOIICHHS Mi€TUYHOI T00aBKU
JUTSL T IBUINCHHS (PI3WYHOT Ipare3aaTHocTi [6].

[I1poKo 3aCTOCOBYIOTh KOPEHEBHIIA 3 KOPEHSIMU P. JTiKap-
CHKOTO B HapoOJHIN MeIWIMHI. 3 CHPOBUHU BUTOTOBIISIFOTH
PIAKI €KCTpaKTH Ta BiBapH, SKi XapaKTEPU3YIOTHCS KpO-
BOCIHMHHOIO, B’SKYYOI0, MPOTU3ANAIbHOI0, aHTUMIKPOO-
HOIO JlisiMH. BUTsiramu JiKyI0Th KPOBOTEUi Pi3HOTO ICHE3Y,
IITYHKOBO-KHUIIIKOBI 3XBOPIOBAHHS (BUPA3KH, HTEPOKOJITH,
MPOHOCH, TU3EHTEPII0, Pi3HI MaToJIorii KUIIEYHHKa, TeMO-
poit), kombIiTH [7-12].

XiMIYHUIA CKITa]] pOTOBHKA JOCUTH A0Ope BuBUeHO. [1in-
3eMHI OpraHd HAaKOIMYYIOTh ITOJi(EHONIbHI CHONYKH (10
20 %): Taniau (8—10 %), hmaBonoinu (1,0—1,6 %), rigpokcu-
xopuyHi kuciotu (1,5-2,0 %), — a Takok aMiHOKHCIIOTH,
BYIJIEBO/M, MaKkpo- 1 MikpoenemenTu [8,9,13].

HesBaxkaroun Ha Te, 1[0 KOPEHEBHIIIE 3 KOPSHSIMU P. JTi-
KapChbKOro € O(IlUHAIBHOIO CUPOBHHOIO, SIKY HIMPOKO
3aCTOCOBYIOTh y JTOKa30Biil i HapOMHIN MCIHIUHI, Ta
MICTUTBCS y PI3HUX JIETHYHUX a00aBKax, oQililiHOTO
JKapChKOTro 3aco0y Ha PUHKY YKpaiHU Ha iXHIfl OCHOBI
HeMmae [14]. Tomy akTyaldbHHM € CTBOPEHHS HACTOMKH 3
KOPEHEBHIIL i3 KOPSHSIMHU . JTIKAPCHKOTO Ta BCTAHOBJICHHS
11 010JIOT19HOT aKTHBHOCTI.
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MeTa po6otu

ExcneprMeHTaIbHUM IUISIXOM BH3HAYUTH ONTHMAJbHI
rapaMeTpy OTPUMaHHS HACTOMKH 3 KOPEHEBUIL] 3 KOPEHIMH
POIOBHKA JIKAPCHKOTO Ta AOCIIIUTH 1 aHTUMIKpOOHY Ta
AQHTHOKCH/IAHTHY aKTHBHOCTI.

Matepianu i meToau gocnigxeHHs

Jli1s oIt pKeHHsT BAKOPUCTOBYBAIM KOPEHEBHILIA 3 KOPEHSIMU
JIKOPOCIIOTO P. JIIKAPCHKOTO, 5K 3aroToBIsUTM BoceHn 2019 poxy
HAIPUKIHII BereTarii y 3arasi p. Y Ha okomuisix eMT Ilico-
9rH XapKiBCHKOT 00M1acTi (CHCTEMATHYHY HAJICKHICTH POCIIHA
BCTaHOBHUIIA ToTIeHT Kaerpu Ooraniku HOaV O. B. dinarosa).
3aroToBIIeHy CHPOBHHY CYILMIIN B CYIIApL U1 (PPYKTIB 1 OBOUIB
3a Temrneparypu 45-50 °C ta nonpiOHIoBamM Ha 1a00paTopHOMY
mimHi JI3M-1 (Ykpaina) 10 po3mipy 4acTok 2—3 MM.

Ilix yac BCTaHOBIICHHS ONTHUMAJIBHHUX TAPAMETPIB TEXHO-
JIOTiT OTPUMaHHS HACTOMKN KPUTEPIEM OI[IHIOBAHHSI BBAYKAIIN
BHXIJ] CyMH MOJTiI(EHOITIB Ta CYMH T JJPOKCUKOPUYHUX KUCJIOT,
SIKI BU3HAYAIM CHEKTPOPOTOMETPHYHUM METOIOM 3T1THO
3 mertogukamu DY 2.0 (2.8.14 «BusHa4deHHS TaHIHIB Y
JIKapchKill pOCIHHHINA cHpOBHHI», MOHOTpadis «Kponmsu
mcTs») [15,16].

AHTHMIKpOOHY aKTHBHICTb HACTOWKH 3 KOPEHEBHIIL i3 KOpe-
HSIMH P. JIIKapCHKOTO BUBYAJIM MeTO/IOM Jihy3ii B arap [15] 1
METOJIOM CepiffHUX po3BeIeHb [17].

BiamnosinHo 10 pekomenartii BOO3 [18], st oriHrOBaHHS
AKTUBHOCTI IperapaTiB BUKOPUCTOBYBAJIN pedepeHc-1ITaMu
Staphylococcus aureus ATCC 25923, Escherichia coli ATCC
25922, Pseudomonas aeruginosa ATCC 27853, Bacillus
subtilis ATCC 6633, Proteus vulgaris ATCC 4636 ta Candida
albicans ATCC 885-653. BuzHaunmi MiHIMabHY iHTiOyIOTY
(MIK) Ta MiHiManbHY OakTepriIHy KoHIeHTpaito (MbuK)
HAaCTOMKH.

BusHaueHHst aHTUpaMKAIbHOI aKTUBHOCTI 3IHCHIOBAJIH i1
Vitro 3a TOTIOMOTOI0 CTabLILHOTO paguKaiy 2,2-nudeHi- 1 -mi-
kpuirinpasuiy (2,2-diphenyl-1-picrylhydrazyl - DPPH). Me-
TAHOJILHUH PO3YMH PAJIMKAITY TOTYBAJIN IUISIXOM PO3YMHEHHS
4 vr DPPH y 100 M1 MeTaHOITY 1 BUKOPHCTOBYBAJTH BIIPOJIOBK
pobouoi 1061. AHTHOKCHIaHTHY aKTHBHICTh HACTOMKH BU3HA-
gamn y 1031 0,02 M1, o B IiepepaxyHKy Ha CyXHi 3aJIHIIOK
CTaHOBIJIO 748 MKI/MII, a TIperapary MopiBHIHHSI aCKOPOiHO-

BOI KUCIOTH — 2,8 MKT/MIT. ONITHYHY T'YCTHHY BU3HAYAJIH [IPH
JoBkuHI XBHI 517 HM [19].

Pe3yneraTtu

JIist OTpUMaHHS HACTOMKHM 3 KOPEHEBUIL] i3 KOPEHSIMH P. Ji-
KapChKOTO BHUKOPHCTAIM KIACHYHHI METOJ — Mallepariio
3a KIMHAaTHO{ TeMIIepaTypH IPH CITiBBiTHOIICHHI CHPOBHHI
Ta TOTOBOTO MPOAYKTY 1:5. EKCTpareHT i TepMiH eKCTpaKmil
BU3HAYWIM EKCIIEPHUMEHTAJIBHUM HIIAXOM. SIK eKCTpareHT
BUKOPHCTOBYBAJIH CITUPT ETHJIOBUH y PI3HUX KOHIICHTPALIisIX,
yac ekcrpakiii — 24 (puc. 1),48 (puc. 2) ta 60 (puc. 3) ronus.

Ilix wac marepartii BUSBIIN 3aKOHOMIPHICTB: TIPH TTiIBH-
IIeHH] KOoHIeHTpanii crmpty etmiioBoro Bix 30 % no 60 %
Ta Yacy eKCTPaKLil CriocTepirajiv 301IbIICHHS BUXOILY CYyMH
NoITipeHOIIB 1 CyMH T1IPOKCUKOPUYHHX KHUCIIOT. Y pasi 3a-
crocyBaHHs 70 % CIUPTY €TUIIOBOTO SIK EKCTpareHTa BHUXiJ
JUFOYMX PEYOBHH JICTII0 HIDKIUA, HDK TIPH BUKOprCTaHHI 60 %
CIIUPTY, TOMY NPOJOBXKYBAaTH BHBYATH 3AJICIKHICTH BHXOLY
JUFOYMX PEUOBUH BiJ] 301IBIICHHS KOHIICHTPAIIIT CIIUPTY OYJ10
HezouuTbHO. [Ipu pi3HOMY TepMiHiI HACTOIOBAaHHS (IIPOTATOM
24,48 Ta 60 Tom) HAROLTBIIHIT BUXiT CyMH TTOJi(DEHOIIB 1 CyMU
TIIPOKCHKOPHYHUX KUCIIOT CIIOCTEPITalIH JUIsl KOHIEHTpaLliit
50 % i 60 % cnmpTy STUIIOBOTO, aJie PI3HMILI IMOKA3HHKIB
He3HauHa. Tak, mpu excrparyBanHi npotsiroM 24 rox 50 %
criupToM eTrnoBuM Buityuamu 3,90 + 0,23 % cymu nomideHo-
niB Ta 1,63 £ 0,10 % cymu riApOKCHKOPHIHIX KUCIOT, a 60 %
cripToM eTmioBuM — 3,92 + 0,24 % ta 1,57 = 0,09 % Biamo-
Bi/IHO. AHAJIOTTYHY 3aKOHOMIPHICTb BUSIBHIIU IIPH 301IbIIIEHH]
yacy ekctpakiii 10 48 1 60 roguH. OCKIIBKY MPH 301TbIICHH]
KOHIIeHTparlii eraHomy Bizx 50 % no 60 % BuUXia AiF04HX pedo-
BUH 301TBITYBABCS HE3HAYTHO, TO, OCPYUH 10 YBArdl CKOHOMIYHY
JIOLIUIBHICTB, 00paHO ONTUMaNIBbHUIA ekcTpareHT — 50 % crupt
etunoBuit. [Tpu 301bIIeHH yacy ekctpaxiiii 348 no 60 roaux
Burydamm 4,58 £ 0,24 % 14,62 + 0,18 % BiAmoBiAHO CyMH 0~
nienomiB Ta 1,79+ 0,11 %1 1,81 £ 0,08 % BimmosigHo cymn
TIJIPOKCUKOPUYHUX KHCIOT. OTIKE, MONOBKEHHS eKCTPaKIil
3 48 1m0 60 TomMH MPU3BOINUTH 10 HE3HAYHOTO 301IBIICHHS
BUXOJIy JIIOYUX PEUOBHH, TOMY OOpajy TEPMiH €KCTpaKiil
48 ronuH.

PesynpraTn BHBYCHHS aHTUMIKPOOHOI aKTHBHOCTI Ha-
croiiku (Bu3HaueHHs MIK, MbiK, mr/mi) i3 KopeHeBuII 3
KOPEHSIMH . JIKapChKOTo HaBeNeHi B mabnuyi 1.

Tabnuuga 1. Pesynsratv BusHadyeHHs MIK, MBUK HacToiku 3 KopeHeBULL, i3 KOpeHsSIMY p. Nikapcbkoro (m = 5)

[iameTp 30HM 3aTPMMKK POCTY MiKpOOpraHiamy, MM

LLitam MikpoopraHiamy

MIK, mr/mn MBuK, mr/mn

Staphylococcus aureus ATCC 25923 24,60 £ 0,68 29,40+ 0,68 62,5 125,0 125,0 250,0
Escherichia coli ATCC 25922 22,60+ 0,68 25,60 £ 0,68 62,5 125,0 125,0 250,0
Proteus vulgaris ATCC 4636 19,60 + 0,68 23,40+0,68 125,0 500,0 250,0 500,0
Pseudomonas aeruginosa ATCC 27853 23,60 £ 0,68 24,60 £ 0,68 125,0 250,0 250,0 500,0
Bacillus subtilis ATCC 6633 26,20+ 1,04 33,20+ 1,04 62,5 125,0 125,0 250,0
Candida albicans ATCC 653/885 20,40 £ 0,68 24,60 £ 0,68 125,0 250,0 250,0 500,0

1: HacTolKa 3 KOpPEHEBMLL, i3 KOPEHSIMYU P. NiKapCbKOro; 2: npenapat NopiBHaHHS XnopodininT (po34nH cnuptoBuii 10 mMr/mn, cepis 020121, TOB

«®apmaLeBTyHa koMnaHis «340pOoB’y).
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OtKe, HACTOMKA 3 KOPEHEBUIL 3 KOPEHSIMH P. JTIKapPCHKOTO
ToKa3ajia BUCOKY aHTUMIKpOOHY aKTHBHICTh, HE3HAUYHO IO~
CTymmjiacs mpenapary MopiBHAHHS XJIopopiminT (po3dnH
crmproBuit 10 mr/mi, cepist 020121, TOB «®DapmaneBrnuna
KoMmaHig «310poB’s»). Pedepenc-mram Bacillus subtilis
ATCC 6633 mocuTh Yy TIUBHI 10 J1ii HACTONKH (IiaMeTp 3a-
TPUMKH POCTY MiKpoopraHiamy craHoBuB 26,40 + 1,04 Mm).
Takox 4y TIMBUMHU 110 JiT HACTOWKH OyJIM MIKpOOpPTraHi3MU
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Puc. 1. [inHamika Buny4eHHs cymm nonicpe-
HonMiB (y po3paxyHKy Ha miporanon) i cymu
TiAPOKCMKOPUYHMX KUCAOT (y po3paxyHKy
Ha XMOPOTeHOBY KWUCIOTY) 3anexHo Bif
BUay ekcTparenTa (m =5, y %, y nepepa-
XYHKY Ha abCorioTHO CyXy CUPOBUHY, Yac
eKcTpakLii — 24 rog).

3,42+0,15

1,67 £0,09

I I |

70 % cnupt

Puc. 2. lnHamika Buny4eHHs cymu nonice-
HonMiB (y po3paxyHKy Ha miporanon) i cymu
TiAPOKCMKOPUYHMX KUCAOT (y po3paxyHKy
Ha XMOPOreHOBY KWUCMOTY) 3anexHo Bif
BUAY ekctpareHta (m =5, y %, y nepepa-
XyHKY Ha abComMTHO Cyxy CUPOBUHY, Yac
eKkcTpakuii — 48 rog).

70 % cnupt

Puc. 3. [InHamika Buny4eHHs cymm nonidgpe-
HONIB (Y po3paxyHKy Ha niporanon) Ta cymu
TiAPOKCUKOPUYHIX KCIOT (Y pO3paxyHKy Ha
XJTOPOreHOBY KWCMOTY) 3anexHo Bif BUAY
ekctpareHTa (m =5,y %, y nepepaxyHky Ha
abCOIHTHO CYXy CUPOBWHY, Yac ekcTpakLii
— 60 rog).

70 % cnmpt

Staphylococcus aureus ATCC 25923 Tta Pseudomonas
aeruginosa ATCC 27853 (miamerpu 3aTPUMKH 30H POCTY
MikpooprasizmiB — 24,60 + 0,68 mm i 23,60 + 0,68 MM Biz-
MOBIJTHO).

Hunst pedepenc-mramis Staphylococcus aureus ATCC
25923, Escherichia coli ATCC 25922 ta Bacillus subtilis
ATCC 6633 MIK HacTOliKH, 110 JIOCITIKYBAJIH, CTAHOBUIIA
62,5 mr/min, a MbuK — 125,0 mr/mit. s npenapary nopis-
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9 % 85,61+2,34

70,33 2,54

0 ob'ext
HacTowka ackopbiHoBa kucnoTa

Puc. 4. AHTnOKCMAAHTHA aKTUBHICTB (in Vitro Wwopo cTabinbHoro pa-
navkana 2DPPH) HacTolku KOpeHeBWLL, i3 KOPEHSIMU P. MiKapCbKOro
Ta ackopbiHoBoi kucnotu (%, m = 5).

HSHHSA 11 oKa3HuKH BaBidi Bumii. [llomo Proteus vulgaris
ATCC 4636, Pseudomonas aeruginosa ATCC 27853 Tta
Candida albicans ATCC 653/885 MIK i MbuK nacrtoiiku
BJIBIYi BUIII, HIXK [T HABSJICHUX BHIIIEC MiIKPOOPTaHi3MiB — IO
125,0 mr/mi i 250,0 Mr/mut BiAMOBIAHO.

PesynbraT BUBYCHHSI aHTHOKCHIAHTHOT aKTUBHOCTI Ha-
CTOWKH 3 KOPEHEBHII] i3 KOPEHSIMH P. JIIKAPCHKOTO HaBEICHI
Ha puc. 4.

AHaJi3 pe3yabTaTiB BU3HAYCHHS aHTHOKCHIAHTHOI aK-
THBHOCTI HACTOMKH MOPIBHIOIOYHU 3 pedepeHC-CIOTYKOIO
acKopOiHOBOIO KUCIOTOIO (in Vvitro momo cTabiabHOTO
panukaia 2DPPH) moka3aB: aHTHOKCHIaHTHA aKTUBHICTH
HACTOMKH y 1031 748 MKr/mn (y mepepaxyHKy Ha CyXui
3aJTUIIOK) cTaHoBIIIA TOHAT 70 %; IIe Jeto MOCTymaeThes
Iii TpemapaTy MOPIBHSHHS acKOPOIHOBIH KHCIIOTI B 1031
2,8 MKI/MJI.

O6roBopeHHs

3a maHnMHM (axoBoi JIiTEpaTypu, 3 KOPSHEBHII i3 KOPEHIMHI
P. JIIKapCchKOTO OTPUMYIOTh PONIOBHK Kparuti (€KCTpakT BoA-
HO-CIIMPTOBHI KOPEHEBHII] 1 KOPEHIB POIOBUKA JIIKaPCHKOTO
(Sanguisorba officinalis L.) — 60 %, Boma ouuineHa — J1o
100 %) [2] i cIMPTOBY HACTOMKY POJIOBHKA JIIKAPCHKOTO
€srena ToBcTyxu (mopiOHeHi CBIXi KOPEHEBUIIA Ta KOPEHi
p- ikapcbKoro 3anuBatoTh 40 % CUpTOM €THIIOBHUM Y CHIB-
BiJHOIIICHHI 1:5, HACTOIOIOTH 2 THXKHI) [5].

Hacroiika, 1110 oTpuMalid, BiIpi3HAETbCS Biax PomoBuk
Kparuli Ta CIUPTOBOI HACTOWKH POJOBHUKA JIIKAPCHKOTO €B-
reHa ToBcTyxu TuM, 110 MM BUKOpHcTOBYBanu 50 % crmpt
STHJIOBHI, HACTOIOBAIIM TPOTITOM 48 TON i KOHTPOJFOBAIII
SIKICTh TOTOBO1 TIPOAIYKIIii 32 BMiCTOM CYMH TIOJTi(pSHOTBHIX
CIONYK 1 CyMH TiIPOKCHKOPHYHHUX KHCIIOT, TOCIIIMIA Ta
BCTaHOBWJIM aHTUMIKPOOHY 1 aHTHOKCHIAHTHY aKTHBHOCTI
TIPOYKIIIT.

BucHoBku

1. BuzHaumii mapameTpy OTpUMaHHsI HACTOHKH 3 KOpeHe-
BUIII i3 KOPEHSIMH P. JIKapChKOTO: Malepaisi 32 KIMHaTHOT

TeMIieparypu npotsirom 48 roauH, ekcrparenT — 50 % cnupt
€TUJIOBHI, CITIBBIJHOIICHHSI CHPOBHHH Ta TOTOBOTO ITPOLYKTY
— 1:5. Buxig cymu momti)eHOMIB i CYMH T1IPOKCHKOPHIHUX
KHCJIOT CTaHOBMTE Ha MeHIie Hix 4,0 % 1a 1,5 % BiANOBIIHO
y HepepaxyHKy Ha CyXy CHPOBHHY.

2. BU3HaYMITH CTIEKTP aHTUMIKPOOHOT aKTHBHOCTI HACTOM-
KU 1110710 6 pehepeHc-1ramiB MiKpoopraHizmiB. BuzHauuniu
MIK i MbuK. Haibinpmmii niaMeTp 3aTprMKA POCTY TIiJT
BITMBOM HACTOMKM BUSBUJIM JIJISI MIKpOOpTaHi3MiB Bacillus
subtilis ATCC 6633 (26,40 = 1,04 mm), Staphylococcus
aureus ATCC 25923 (24,60 + 0,68 mm) Ta Pseudomonas
aeruginosa ATCC 27853 (23,60 + 0,68 mm).

3. Hacroiika 3 KOPEHEBHII i3 KOPEHSMH . JIIKaApCHKOTO
TIPOSIBIJIA aHTUOKCHUAAHTHY akTUBHICTb Ha 70 % y 1031 0,02
MJI (Y IepepaxyHKy Ha CyXHH 3JIUIIOK — 748 MKI/MiT), BU3Ha-
YeHHS K01 3MIMCHIOBAIIN 71 Vitro 3a JJOIIOMOTOI0 CTA0LIEHOTO
panukany 2DPPH.

4. Pe3ynpTaTy OCIIDKEHHS II0Ka3aJI1 aKTYaJIbHICTb IIPO-
JIOBKCHHSI BUBYEHHSI HACTOWKH 3 KOPEHEBUII] 13 KOPCHAMHU
POAOBHKA JIIKAPCHKOTO SIK MEPCHEKTHBHOTO JIIKAPCHKOTO
3aco0y.

[lepcnekTHBH MOAAJbIIUX JA0CTifKeHb. Pe3ynbTaTn
MT0Ka3aJIy MePCIeKTHBHICTh HACTYHUX JIOCIIIIKeHb Ha-
CTOWKH 3 T A3€MHUX OPTaHIB P. JTIKaPCHKOTO IIOA0 BIPO-
BaJDKEHHS B IIPaKTUYHY (apmalliro ik aHTUMIKpPOOHOTO
Ta MPOTHU3ANAIBHOTO 3ac00y NP yPaKEHHAX CIM30BHX
000JIOHOK 1 HIKIpH.
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W N ”
OerIHaﬂbHI AoCniAKeHHA — Orlglnal research

BuBuyeHHA e(heKTUBHOCTiI aHTUMIKPOOHUX KOHCEPBAHTIB
nig yac o6rpyHTyBaHHA CKnaay AepmaTtonoriyHoro reso
3 (piToKOMMNIIEKCOM

B. C. Mupropog@48¢P Q. T. bawypa@*8CPF O, M. Ctpineup@ABCEF C. T. Bobpo@*ABC 1. C. CTpenbHukoBEAEF

HauioHanbHui dhapmaLeBTUYHUIA YHIBEPCUTET, M. Xapkis, YkpaiHa

A — KOHLeNUis Ta an3aiiH gocnimkeHHst; B — 36ip gannx; C — aHani3 Ta iHTepnpeTauis aaHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepmKEHHA CTaTTi

MikpobionoriyHa cTabinbHiCcTb nikapcbkux 3acobiB 3aBxav noTpebye NunbHOI yBary Ha etani hapMaLeBTUYHOT po3pobKM CKnaay, OCKINbKM
MikpobHe 3abpydHEHHs MOXe CTaHOBWUTM 3arpo3y i Ans 300poB’a nauieHTa, i Ansa ctabinbHocTi nikapcbkoro 3acoby. PiBeHb MikpoGHOro
3a0bpyaHEHHA MOXHa KOHTPOMIOBATM LUAAXOM MOHITOPUHTY SKOCTI BUXIOHOI CUPOBWHK, AOTPUMAaHHS BiAMNOBIAHOI CaHiTapHOi o6pobku
BUPOGHNYMX NpUMILLEHb Ta 06nafHaHHA, BUKOPUCTaHHSA HayKOBO OOI'PYHTOBAHOI PEYOBUHU-KOHCEPBaHTa y cknadi npenapary.

MeTa po6oTu — 06rpyHTyBaHHS BUKOPUCTAHHS PEYOBUHI-KOHCEPBAHTA Ta il KOHLEHTpALi y cknaai po3pobnoBaHoro refmio 3 itokom-
MIEeKCOM.

Matepianu ta metoan. O6’ekT OCNIMKEHHS — 3pa3Ku refto 3 4oAaBaHHAM peyoBuH-koHcepBaHTiB: Euxyl 9010K (90 % deHokcieTaHon,
10 % etunrekcunraiuepwH), meTunnaparigpokcndensoaty (E218), copbiHoBoi kucnotu, copbarty kanito, 6eH30iHoT knenotu. Bukopuctanu
KOHLIEHTpaLii aHTUMIKPOBHMX PEYOBWH, LLO BiANOBIAAKTb iXHBOMY CEpPeAHbOMY 3HAYEHHIO Bif Aiana3oHy 3aCTOCOBAHUX KOHLIEHTpALii.
Mg Yac pocnimgxeHb BUKOPUCTOBYBaNMU METOAMUKY OLIiHIOBaHHSA e(heKTUBHOCTI aHTUMIKPOBHUX KOHCEPBaHTIB, WO HaBefeHa y AdY 2.0.

PezyniraTtu. EKcnepumeHTanbHi 4oCnimKeHHs 3 BUKOpUCTaHHAM koHcepBaHTiB Euxyl 9010K 0,60 %, metunnaparigpokcmbersoaty 0,25 %,
copbiHoBoi kucnotn 0,10 %, copbaty kanito 0,25 %, 6eH3oiHoi kucnotn 0,15 % y cknagi 3paskis po3pobnoBaHOro rento 3 PiToKOMNIEKCOM
rokasanu: pesynbsrati 4515 BCiX 3pa3kiB NOBHICTIO BignosigaoTb BuMoram [AdY Ao nikapcbkux npenapatis A4S 30BHILLHbOMO 3aCTOCYBaHHS
32 MOKa3HNKOM aHTUMIKPOBHOT epeKTUBHOCTI KOHCEPBAHTIB.

3a pesynsratamMu NepLUIoro eTany AOCHiAKeHb, HabinbLLy aHTUMIKPOOHY ePeKTUBHICTL Noka3as 3pa3ok i3 koHcepsaHToM Euxyl 9010K.
MpeameT apyroro eTany JocnimkeHb — 06rpyHTyBaHHSA KoHueHTpauii Euxyl 9010K (0,45 %, 0,60 % i 0,75 %); y nigcymMKy BCTaHOBWN, LLO
3pa3km rento 3 koHueHTpauiamu Euxyl 9010K 0,60 % i 0,75 % signosigatoTb BuMoram [®Y Ao nikapcbkux npenapatiB Ans 30BHILLIHLOMO
3aCTOCYBaHHS 32 MOKa3HUKOM aHTUMIKPOBHOT edheKTUBHOCTI KOHCEPBaHTIB. 3pa3ok i3 kKoHueHTpaLieto Euxyl 9010K 0,45 % Takox Bignosigae
LIMM BUMOraMm, ane norapudm 3MeHLLEHHS! KiNbKOCTI KUTTE3AaTHUX KNiTUH BakTepiit Pseudomonas aeruginosa Yepes 2 [obu 36epiraHHs
ctaHoBuTb 2,00, TO6TO Bignosigae rpaHUYHOMY 3HaveHHio 3a [dY.

BucHoBku. EkcnepumeHTansHO obrpyHTOBaHO JOLINbHICTL BUKOPUCTaHHS Sk koHcepBaHTa Euxyl 9010K (90 % denokcietanon, 10 %
eTunrekeuniuepuH) y koHueHTpadii 0,60 %.

Kntouogi crnosa: renb i3 hitokoMnnekcom, epekTuBHICTb, KoHcepBaHTy, Euxyl 9010K (90 % teHokcietaHon, 10 % eTunrekcunriiuepuH),
meTunnaparigpokcnbensoat (E218), copbiHosa kucnota, copbart kanito, 6eH3oiHa kucnora.
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Study of the efficacy of antimicrobial preservatives in justifying the composition of a dermatological gel with a phytocomplex
V. S. Myrhorod, O. H. Bashura, O. P. Strilets, S. H. Bobro, L. S. Strelnykov

The microbiological stability of medicinal products always requires close attention during the pharmaceutical development phase, as
microbial contamination can pose a threat to both the health of the patient and the stability of the medicinal product. The level of microbial
contamination can be controlled by monitoring the quality of raw materials, compliance with appropriate sanitation of production facilities
and equipment, the use of scientifically justified preservatives in the drug.

The aim of the work is to substantiate the use of a preservative and its concentration in the composition of the developed gel with
phytocomplex.
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Key words: phytocomplex gel, effect, preservatives, Euxyl 9010K (90 % phenoxyethanol, 10 % ethylhexylglycerol), methyl
parahydroxybenzoate (E218), sorbic acid, potassium sorbate, benzoic acid.
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Study of the efficacy of antimicrobial preservatives in justifying the composition of a dermatological gel with a phytocomplex

Materials and methods. The objects of the study were gel samples with the addition of a preservative: Euxyl 9010K (90 % phenoxyethanol,
10 % ethylhexylglycerol), methyl parahydroxybenzoate (E218), sorbic acid, potassium sorbate, benzoic acid. Concentrations of antimicrobial
substances used corresponded to their average value from the range of used concentrations. The research has used the method of
evaluating the effectiveness of antimicrobial preservatives, given in SPU 2.0.

Results. Experimental studies using preservatives Euxyl 9010K 0.60 %, methyl parahydroxybenzoate 0.25 %, sorbic acid 0.10 %, potassium
sorbate 0.25 %, benzoic acid 0.15 % in the samples of the developed gel with phytocomplex had shown that the obtained results for all
samples fully meet the requirements of SPU in terms of “antimicrobial efficacy of preservatives” for topical drugs. According to the results
of the first stage of research, it had been found that the greatest antimicrobial efficacy was shown by a sample with the preservative
Euxyl 9010K. The subject of the second stage of research was the substantiation of the concentration of Euxyl 9010K (0.45 %, 0.60 %,
and 0.75 %) based on the results of which it had been established that the gel samples with concentrations of Euxyl 9010K 0.60 % and
0.75 % met the requirements of SPU on the indicator of “antimicrobial efficacy of preservatives” for topical medicinal products. The sample
with a concentration of Euxyl 9010K 0.45 % also met these requirements, but the logarithm of the reduction in the number of viable cells
of Pseudomonas aeruginosa bacteria after 2 days of storage is 2.00, which was the limit value according to the requirements of SPU.

Conclusions. The expediency of using Euxyl 9010K (90 % phenoxyethanol, 10 % ethylhexylglycerol) at a concentration of 0.60 % as a
preservative had been experimentally substantiated.

Key words: phytocomplex gel, effect, preservatives, Euxyl 9010K (90 % phenoxyethanol, 10 % ethylhexylglycerol), methyl
parahydroxybenzoate (E218), sorbic acid, potassium sorbate, benzoic acid.
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VlsyquMe SQ)d)eKTMBHOCTM aHTMMVIKp06HOI'O KOHCepBaHTa npu 060CHOBaHWM cocTaBa Aepmaronorunyeckoro rens
c (*)VITOKOMHJ'IeKCOM

B. C. Mupropog, A. I. Bawypa, O. M. Ctpuneu, C. I Bo6po, 1. C. CtpenbHukos

MukpoBuonornyeckasi cTabUNbHOCTb NeKapCTBEHHbIX CPELCTB BCeraa TpebyeT NpucTanbHOro BHUMaHUsS Ha atane hapMaLeBTUYecKoil
pa3paboTki COCTaBa, NOCKONbKY MUKPOGHOE 3arps3HeHNe MOXET NPEeACTABMNSATb Yrpo3y v 4515 300POBbA NaLMEHTa, 1 4ns CTabuibHOCTY
NeKapCTBEHHOM CpeacTBa. YPoBeHb MUKPOGHOTO 3arpsisHEHISt MOXKHO KOHTPOIMPOBATL NyTeM MOHUTOPUHIA Ka4eCTBa UCXOAHOTO Chipbs,
cobMIoAeHNs COOTBETCTBYHOLLEN CaHUTapHOW 06paboTKM NPOU3BOACTBEHHBIX MOMELLEHUA 1 060opynoBaHUsl, UCMONb30BaHUS Hay4YHO
060CHOBAHHOTO KOHCEPBUPYIOLLIETO BELLeCTBa B COCTaBe npenapara.

Llenb pa6oTkl — 060CHOBaHNE UCMOMb30BaHUSA KOHCEPBMPYIOLLETO BELLECTBA U €r0 KOHLEHTpaLmMM B cocTaBe paspabatbiBaemoro rens
C OMTOKOMMNEKCOM.

Matepuansl u metoabl. O6bekTbl MccnefoBaHnst — 0bpasubl rena ¢ gobaeneHnem koHcepaupytowmx Belects: Euxyl 9010K (90 %
deHokenatanon, 10 % aTunrekcunrnuuepuH), metTunnaparuapokcndersoara (E218), copbuHoBom kucnotel, copbara kanus, 6eH30Hom
KUCNOTbI. Micnonb3oBani KOHLEHTPaLMY aHTUMUKPODHBIX BELLECTB, OTBEYAOLLMX UX CPEAHEMY 3HAYEHMIO OT AManal3oHa UCMonb3yeMblX
KOHLieHTpaumi. B xoae uccnegoBaHuin UCMONb30Bany METOAMKY OLEeHKM 3dEKTUBHOCTU aHTUMMKPOOHBLIX KOHCEPBAHTOB, NMpeacTaB-
neHHyto B FOY 2.0.

PezyniraThl. SKCNepUMeHTanbHbIE NCCNEe[oBaHWs C Ucnonb3oBaHeM koHcepeaHToB Euxyl 9010K 0,60 %, metunnaparugpokcubeHsoara
0,25 %, copbuHoBoii kucnotsl 0,10 %, copbata kanusa 0,25 %, 6eHsonHon kucnotsl 0,15 % B cocTaBe 06pa3sLoB pa3pabaTbiBaeMoro
rensi ¢ OMTOKOMMNEKCOM MoKa3anu: pesynsrathl Ans Bcex 06pa3LioB MOMHOCTLI0 COOTBETCTBYOT TpeboBaHusM Y K nekapcTBeHHbIM
npenapartam Ans Hapy>KHOro MPUMEHEeHWs MO Moka3aTento aHTUMMKPOBHON adhPEeKTUBHOCTM KOHCEPBaHTOB. 10 pesynbTatam nepBoro
aTana uccnegoBaHuii, HanbomMbLLY aHTUMUKPOBHYH0 3heKTUBHOCTL Nokasan obpasel ¢ koHcepBaHToM Euxyl 9010K. MNpeamet BToporo
arana — obocHoBaHwe koHueHTpaumn Euxyl 9010K (0,45 %, 0,60 % v 0,75 %); ycTaHOBNEHO, 4To 06pasLbl rens ¢ KoHUEHTpauusmm Euxyl
9010K 0,60 % 1 0,75 % cootBeTcTBYIOT Tpeb6oBaHNsM [PY K nekapCTBEHHbIM Npenaparam A8 Hapy)XHOTO NPUMEHEHMS MO NoKasaTernto
aHTUMUKPOGHOI ahdpekTBHOCTH KOHCepBaHTOB. Obpa3el ¢ koHueHTpauuen Euxyl 9010K 0,45 % Taioke cooTBeTcTBYET TpEGOBAHMAM, HO
norapvdM yMeHbLLEHWS KONMYeCTBa XKM3HECNOCOOHBIX KNeTok 6akTepuin Pseudomonas aeruginosa Yepes 2 CyTOK XpaHEHUs COCTaBNsET
2,00, 4yTo OTBEYAET NPEAENbHLIM 3HAaYEHUAM Mo [OY.

BbiBoakl. QkcnepuMeHTansHo 060CHOBaHa LienecoobpasHoCTb UCMONb3oBaHus B kavecTse koHcepBaHTa Euxyl 9010K (90 % deHokcm-
aTaHon, 10 % aTunrekcunrmuuepuH) B koHueHTpaumu 0,60 %.

KntouyeBkle crioBa: refb ¢ PUTOKOMNNEKCOM, 3cpdekT, koHcepBaHTbl, Euxyl 9010K (90 % deHokcmataHon, 10 % aTunrekcunriuuepuH),
meTunnaparnapokcubensoat (E218), copbuHoBas kucnota, copbat kanus, 6eH3olHas kucnora.

AxTyanbHble Bonpochl (hapmaLieBTMYECKON N MeaAULMHCKON Hayku n npakTuku. 2021. T. 14, Ne 3(37). C. 306-313

M’siKi J1iKapchKi 3aco0u, SIK 1 Oy/ib-sIKi MPOIYKTH, IO Mic-
TATH BOJY Ta CyMIlI OpPraHiYHHMX i HEOPTraHIYHHUX CIOIYK,
NOTpeOyIOTh 3aXUCTY Bil MIKPOOHOTO 3a0pyIHEHHS, 100
rapaHTyBaTH Oe3IeKy JUIS Malie€HTa Ta 3a0€3MeUNTH SKICTh
g yac 30epiraHns, BUKopuctaHus 3acoOy. Lle 3abesme-
qyeTbCsl XIMIYHUMU, Qi3naHMMEU a00 (i3HKO-XIMIYHUMHU
crparerisiMu. Halinommpenimia crpareris IpyHTY€ETbCSI Ha
3aCTOCYBaHHI aHTHMIKPOOHHX 3ac00iB, 10 MOXYTb OyTH

CHHTETHYHHMH, IPHPOJHUMH CIIOTTyKaMH Y1 HaBiTh Oararo-
(yHKITIOHATBHIMHY IHTpezieHTaMu. KoHcepBaHTH, sIKi ITHPO-
KO 3aCTOCOBYIOTB y (hapMalleBTHYHIH MPaKTHIl KOHCEpBaLlil
M’SIKUX JIIKapChKUX 3ac00iB: METHIIIapariapoKCuOeH30aT
(E218), mpomninmapariapokcubensoar (E216), Harpito meTni-
napabeH (E219), narpito npomninmnapaden (E217), ernimapa-
rinpokcubensoar (E214), xanito copdar (E202), narpiro
cynegit 6e3ponuuit (E221), ciupr OGeH3minoBuii, OeH3a-
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KOHIIO XJIOPHJI, XJIOPTEKCHANHY TIFOKOHAT, (PEHOKCIeTaHOI,
KHCIIOTa cOpOiHOBA, IETPUMI, HETIIITIPUINHIIO XJIOPHI,
xJopanriapar, xjaopkpeson [ 1-3]. Ili XiMiuHi areHTH MaroTh
Pi3HI MEXaHI3MH IPOTHMIKPOOHOT Tii 3aJIeKHO BiJl XiMITHOL
CTPYKTYPH Ta peaKLiitHOI 30aTHOCTI (PyHKIIIOHAILHOL TPYTIH.
KoHcepBaHTH IiFfOTh Ha KUTbKA KIITHHHUX MIIICHEH, OTHAK
MOXXYTh MaTH TOKCUYHMI epeKT /IS marieHTa; iX BUKOpH-
CTaHHSI y BUCOKHX KOHIIEHTPAIIisIX € €PEeKTHBHIIINM J1s 30e-
PEXEHHSI IIPOLYKTY, ajle ITOTEHIIITHO TOKCHYHE IS alli€HTa,
a ITPpY HU3bKHX KOHIEHTPALIISIX MOYKE PO3BHBATHCH MIKpOOHA
pe3ucteHTHicTh [4,5]. ToMy NUTaHHIO 1010 OOTPYHTYBaHHS
KOHLICHTpAIlil aHTUMIKPOOHHMX PEUOBHH Y CKJIa1i JIIKAPCHKHUX
3ac00iB MPUALISIFOTH OCOOJIMBY yBary.

CucTeMHUIA TiAXiA 0 OopraHizallii crparerii KoHcepBari
roJisirae B 3a0e3MeUeHHI, BAKOPUCTAHHI BaJIiIOBAaHUX TEXHO-
JIOTIYHUX MpOLIeciB 3riaHo 3 HasexHoro BUpOOHUIOI0 ITPaKTH-
koo (GMP), KoHTpOJTi BUXiTHOT CHPOBHHH Ta i ATBEPIHKEHHI
e(eKTUBHOCTI KOHCEPBAaHTA 3a JOITOMOTOO BiAITOBITHUX
MeTonoorii [6,7]. MikpoOHe 3a0pyTHEeHHS MOYKE BUHUKHYTH
TTi1T 9ac BUpOOHUIITBA (TIEpBHHHE 3a0pyIHEHHS ) Ta/a00 i 9ac
BUKOPHUCTaHHS (BTOPHHHE 3a0pynHeHHs). [neanbHa cucrema
KOHCepBallii HOBUHHA 3aXHUINATH MPOAYKT BiJl MIKpOOHOT
Jierpajianii B 3aKpUTOMY MaKyBaHHI 0 BUKOPHUCTAaHHS Ta y
BIJIKpUTOMY ITaKyBaHHI IPOTSTOM YCHOTO TE€PMiHY BHKOPH-
CTaHHs. YCI NOTEHIIiHHI Jukeperta 3a0py/IHEHHS! MatoTh OyTH
iIeHTH(iKOBaHI Ta KOHTPOJIbOBaHi [8]. 171 11b0ro Tpeba Br3Ha-
YUTH OCHOBHI €TaITH, KOJIM € BUCOKa HMOBIPHICTh BHHUKHEHHS
PU3HKY U MiKpoOioJoTidHOi cTablIbHOCTI JIIKapChKOTO
3aco0y: nepeBipKa, KOHTPOJIb CUPOBHHH, BUPOOHUYMI TPO-
1IeC, CUCTEMa KOHTEeHHEP/3aKyIOPIOBAIbHHIA 3aCi0 Ta yMOBH
BUKOPHCTAaHHS 32C00y TAIlIEHTOM.

Ha xadenpi xocmerosorii i apomororii HamionaxsaoTO
(hapMareBTHYHOTO YHIBEPCUTETY 3MIHCHIOETHCS HayKOBa
po6oTa 3 po3poOICHHS CKIIa Ly TEIO 3 (NITOKOMILIEKCOM TS
JIKyBaHHS IEpPMAaTOJIOTIYHUX 3aXBOPIOBaHb. DITOKOMILIEKC
CKJIAJIA€THCS 3 YaOPEIII0 EKCTPAKTY CyXOTo 3 CyMOIO (h1aBo-
HOIZIB y TiepepaxyHKy Ha pyTuH i cyxy pedosuny 0,035 T,
KPOIMBH EKCTPAKTY CYXOTO 3 CYyMOIO T'iAPOKCHKOPHYHHX
KHCJIOT y MepepaxyHKy Ha XJIOPOTCHOBY KHCIIOTY Ta CyXy
peuosuny 0,020 1, ropixa JHCTS SKCTPAKTY CYXOTr0 3 CYMOIO
TaHIHIB y IepepaxyHKy Ha rajloBy KUCIOTY Ta CyXy pedo-
BuHy 0,030 r. OnuH 3 eramniB GapMaleBTHYHOI PO3POOKH,
KOJIM 3aKJIQJIA€ThCS CTpaTerisi 3aXUCTy (apMaleBTHYHOTO
npernapary BiJi MikpoOHOTO 3a0py/iHEHHSI, — OOIPYHTYBaHH:I
HEOOXITHOCTI BUKOPUCTAHHS aHTHMIKPOOHHUX pedoBuH [9].
Js 1poro 3aicHMIM MiKpoOIOJIOTiuH AOCHTIKEHHS, pe-
3yJIBTaTH SKUX HaBEICHI y CTaTTI.

Meta po6otu

OOrpyHTYBaHHS BHOOPY KOHCEPBAaHTAa Ta HOTO KOHIIEHTPAIIil
i1 9ac po3pOOIICHHS CKIIAY TeIfo 3 (PITOKOMILIEKCOM ISt
3a0e3reueHHsT MikpobionoriuHoi cTabinsHOCTI. JocmimuTn
€(CKTUBHICTh BUKOPHCTAHHS y CKJIA/Ii TEITF0 aHTAMIKPOOHHIX
xoHcepsaHTiB Euxyl 9010K (90 % ¢enoxcieranomn, 10 %
STIITEKCHIITITIIICPHH), MeTIaparigpokcudensoar (E218,
MeTuiapaleH ), KUCIIOTa COpOiHOBa, Kallito copOar, Kuciora
OeH30lHa.

Marepianu i MeTogu gocnimkeHHs

OO0’exTn KOCTIDKEHb — 6 3pa3KiB reio 3 (PiTOKOMILIIEKCOM
3 OJaBaHHsIM OTHOTO 3 OOpaHMX YIS JOCHIKCHHS KOH-
cepBaHTiB. BukopucTamu KOHIEHTpaii aHTUMIKPOOHUX
PEYOBHH, 10 BiIIOBIIAIOTh IXHBOMY CEPEHBOMY 3HAYCH-
HIO BiJ Jlialia30Hy 3aCTOCOBAaHWX KoHIeHTpamii [10,11].
J1st MiKpOOi0JIOTTYHHX JOCITIIPKCHb BUTOTOBIIIN 6 3Pa3KiB:
Ne 1 — rens 6e3 xoncepBanTa; Ne 2 — rems + Euxyl 9010K
0,60 %; Ne 3 — rems + MeTunmaparigpokcubensoar 0,25 %;
Ne 4 —renb + copbinosa kucnora 0,10 %; Ne 5 — renb + cop-
Oar xamito 0,25 %; Ne 6 — rens + Oensoiina kuciaora 0,15 %.

[Tin wac mocmipKeHb BUKOPUCTOBYBAIN MeTOAUKY DY
2.0 (T.1, m. 5.1.3, c. 773) «EdexTuBHICTF aHTHMIKPOOHIX
KOHCEpBaHTIB» [12]. 3MICT METOIy TOJIATaE B TOMY, IO B
3pa3KH TeTto, sIKi MICTATHCS B IEPBUHHOMY ITaKyBaHHI, JI0-
JIAl0Th 3a37aJIeTi/Ib BIIOMY KUJIbKICTh TECT-MIKPOOPraHi3MiB,
30epiraroTh y 3aXHIIIEHOMY BiJI CBITIIa MicCIli 32 TEMIIEpaTypH
20-25 °C). Iicns inokymnsmii Ta yepes HaBeneHi y DY npo-
MDKKH Yacy (Ju1s 3aco0iB 30BHIIIHBOTO 3aCTOCYBaHHS — 2,
7, 14 1 28 n1i0) 3 IHOKYJILOBAaHHUX 3Pa3KiB Ielito0 BiJOMPaIOTh
mpobu (1,0 T) M1 BU3HAYEHHS KUTBKOCTI KUTTE3TATHIX
MIKpPOOpPTaHi3MiB.

JlocmipkeH S 3MIHCHUITN B aCENTUYHUX YMOBaX, sIKi 3a-
Oe3nevyBay BUKOPUCTAHHSIM JIaMiHApHOTO OOKCy (KaOiHeT
Giomoriunoi 6e3nekn AC2-4E1 «Escoy, [nmonesis).

Sk TecT-MikpoopraHi3sMu BUKOpHUCTAIH Staphylococcus
aureus ATCC 6538, Pseudomonas aeruginosa ATCC 9027,
Candida albicans ATCC 885-653, Aspergillus brasiliensis
ATCC 16404.

[epemyciM mpOBOAMIN JOCTIAN HA BiIMOBIAHICTH PO-
CTOBHX BJIACTUBOCTEH IMOXXMBHUX CEPETOBHI (KUIBKICTH
KOJIOHIH, 110 BUPOCIH, TIPH MOCIBI BiIIOBITHOI KIJIBKOCTI
MiKpoopraHi3mib). [yisi HbOro MOXHUBHI CEpeaOBUIIA
IHOKYJTFOBAJIM MAJIOIO KUTBKICTIO TECT-IITaMiB MiKpoopra-
Hi3MiB (10—10? KOJIOHIyTBOPIOBATIBHUX OJUHHIb HA MJI
cepenosunia — KYO/Mi). BuxigHy KynbTypy KOXKHOTO 3
TECT-MIKpOOPraHi3MiB MepeciBajiyd Ha MMOBEPXHIO T'YCTOTO
COEBO-Ka3e{HOBOTO JKMBHIIBHOTO CEPEIOBHUINA IIPHU BHPO-
mryBaHHI Oakrepiit (Staphylococcus aureus, Pseudomonas
aeruginosa); ipu BupolyBauHi rpudis (Candida albicans,
Aspergillus brasiliensis) nepecisaiu Ha rycte xuBmibHe Ca-
Oypo-IeKCTPO3HE cepeoBuIle 0e3 JoIaBaHHs aHTHOI0THKIB.
Pesyneratu mocmimkeHs HaBeeHI B maoauyi 1.

3a manuMu maoauyi 1, MopdoIIoTist KOJIOHIH MPH KyJIBTH-
BYBaHHI Ha MMOYKMBHUX CEpPeIOBHIIAX i MOP(OIOTIsl KIITHH
NpU MIKPOCKOIIT THUIOBA, BCI KyJIbTYPU MIKPOOPIaHi3MiB
BI/ITIOBi1af0OTh TAaKCOHOMIYHOMY ITO3HAYCHHIO IITaMy, a
OT’KE i BUMOT'aM LIOZ0 POCTOBHX BIACTUBOCTEH MOKHUBHHX
CEepEIOBHIIL

J1J1st IpUroTyBaHHS KYJIBTYP TeCT-MIKpOOPraHi3MiB 3iiic-
HUWJIM BUCIBH OaKTepiii Ha MOBEPXHIO MIIIBHOTO ITOXHBHOTO
CO€EBO-Ka3eTHOBOTO CEpEeIOBHIIA; KOJIHM BUCIBaJIH IpHOM,
BukopucroByBanu Calypo-IeKCTpo3HE TOKUBHE Cepe/io-
Bunie (0e3 nopaBaHHs aHTHOIOTHKIB). KynmbTypu OGakrepiii
Staphylococcus aureus i Pseudomonas aeruginosa iHKy-
Oysamm 3a temmeparypu 30-35 °C mpotrsrom 18-24 rox y
tepmocrari TCO-80, kynsrypy Candida albicans —iporsirom
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Tabnuus 1. PocToBi BNAaCTMBOCTI NOXVUBHWUX CEPEAOBULL

YMOBM KynbTUBYBaHHSA

TecT-WwTamMm MikpoopraHiamis MoxuBHi cepepoBuLa R TepMiH BucHoBok
oc KYNBTUBYBaHHS,
roguHu
Staphylococcus aureus ATCC 6538 COEBO-Ka3eiHOBUIA arap 30-35°C 24-72 MOpPCOIIOrist KOMOHIN i KNiTWH TMNoBa
Pseudomonas aeruginosa ATCC 9027 | coeBo-ka3eiHoBWi arap 30-35°C 24-72 MOpOIIOris KOMOHIN | KNITUH TMNoBa
Candida albicans ATCC 885-653 Cabypo-aekcTposHuid arap | 20-25 °C 24-120 MOPCOIIOrist KOMOHIN i KNiTWH TUnoBa
Aspergillus brasiliensis ATCC 16404 | Cabypo-gekctpostuii arap | 20-25 °C 24-120 MOpPCOIOrist KOMOHIN i KNiTWH TUNoBa
2-3 ni6 3a Temneparypu 20-25 °C, kynsrypy Aspergillus Pesynbratu

brasiliensis — 7 ni6 3a remmeparypu 20-25 °C.

Cycrien3ii 0akrepiaibHUX KyJIbTYp 1 KyJIbTypu rpuda
Candida albicans ToTyBanyM MIIIXOM 3MHBaHHS MIKpOOHOT
MacHu 3 MOBEPXHI MO)KUBHOI'O CEPELOBHIIA CTEPHIBHUM
CYCIICH Ly BaJIbHIM PO3YNHOM, SIKME MICTHB 9 I/J1 HATPitO XJI0-
puny P. YV wmiit cycriensii TOBOIIIIH BMICT MiKpOOPTaHi3MiB
10 10% kmiTiH y M1, 306epirardn CyCIeH3it0 y CTepUITbHii
nipoGipi. [11st npuroTyBaHHs CycrieHsii KynsTypu Aspergillus
brasiliensis BAKOPUCTOBYBAJIH CTEPIIILHAIN CYCIICH/TyBab-
HUW pO34MH, KUt MicTuB 9 /i Harpito ximopuay P 10,5 v/
nonicop6ary-80 P, noBomuu BmicT criop 70 10 y mut. Onpasy
ITICJIST TIPUTOTYBAaHHS KOXKHOI CyCHeH3ii BinOupamu mpoly
Ta BU3HAYAJM KUIBKICTh KOJIOHIYTBOPIOBAJILHUX OJMHHIIb
(KYO) B | M kokHOT CycleH3ii IIISIXOM TIPSIMOTO BHCIBY
Ha yamku [leTpi Ha mIiTbHI TOXKUBHI CEPEIOBHIIA, SIKi BUKO-
PHCTOBYBAJIM JUIS TIOYaTKOBOTO BUPOLIYBaHHS TECT-KYJIBTYP.

VY KOXHHI 3pa30K reiro 3 (iTOKOMIUIEKCOM BHOCHIIH
CYCIEH3II0 TECT-MIKPOOpraHi3MiB i3 HaBaHTakeHHsM 108
KYO B 1 ma. Y camomy 3pasKy MiKpoOHE HaBaHT)KEHHS Ma€e
cranoBuTH Bix 10° KYO/Mn mo 10° KYO/Mma.

EdexTrBHICTh aHTUMIKPOOHHX KOHCEPBAHTIB OL[IHIOBAJIH
LIJISIXOM BU3Ha4eHHs jtorapuma (1g) SMEeHIIeHH KUTbKOCTI
KUTTE3NATHAX KIITHH MIKpPOOPTaHi3MIB 3a MIEBHHUN TIEepiof
30epiraHHs MicJisi KOHTaMiHAIlll 3pa3KiB reito. BiamosigHo
10 JI®Y, B 3acobax Iyis 30BHILIHBOTO BUKOPHCTAHHSI JIOra-
pubM 3MEHIIeHHS YKcia )KUTTE3NATHUX KIITHH OakTepiit
yepes 2 100U TIOBMHEH CTaHOBHUTH HE MEHIIE HiX 2, yepes
7 nmib — He MEHIIE HiK 3, Hafalll KUIbKICTh JKHUTTE3IaTHUX
KJIITHH OakTepiil He moBMHHA 30inbIryBarucs. Jlorapudmu
3MEHIIICHHS KUTBKOCTI JKHTTE3/IaTHUX KIITHH TpuoiB 3a 14
110 MarOTh CTAHOBUATH HE MEHIIIE HIXK 2.

[Ticst iHOKyIIsILIIT MIKpOOpPraHi3MaMy 3pa3Ky (HABAHTaKEH-
Hst 10°-10° KYO/mn) peTenbHO mepeMilryBaii Uisi PiBHO-
MIpHOTO PO3MOALTEHHS MiKpOOPTaHi3MiB, 3 KOYKHOTO 3pa3ka
Bi1OMpaiy poOH: Bipasy miciist 0OCIMEHIHHSI Ta Yepe3 MeBHi
iHTepBann 4yacy (2, 7, 14, 28 i), MeTooM IpsiMOTo TOCIBY
BHCIBAJIM HA arapu30BaHi MOKUBHI CEPEOBUIIA HA YAIIKH
[etpi i BU3HAYCHHS KUTBKOCTI JKUTTE3ATHAX MIKPOOpIa-
Hi3MIB i po3paxyHKy JorapudMa iXHbOT0 3MEHIIICHHSI.

3pasku Jlikapchkoi popmu Oe3 koHcepBaHTiB Ne 1 Takox
THOKYJIFOBAJTH KYJIBTYPaMH1 MiKpooprasismiB Staphylococcus
aureus ATCC 6538, Pseudomonas aeruginosa ATCC 9027,
Candida albicans ATCC 885-653, Aspergillus brasiliensis
ATCC 16404 i 30epiranu rpotsirom 28 i0.

[naH excriepuMeHTy MOOYIOBaHMIA 13 TBOX €TAMiB: MEPLINi
— BU3HAYCHHSI HANOINBII eEeKTHBHOT PeUOBHHU-KOHCEPBaH-
Ta; APyTuil — OOTPyHTYBaHHSA 11 ONTUMAaNbHOI e(DEeKTHBHOL
KOHIIeHTpaIlii. Pe3ynbraTn mepmioro eramy 3 JOCHTiIKeHHS
AHTUMIKPOOHOT €(DeKTHBHOCTI OOpAHMX YIS JTOCIIIKSHHS
kxoucepsaHTiB Euxyl 9010K (90 % denokcieranomn, 10 %
STWIITeKCUIIIITIIIEPUH), MeThIapariapokcuodensoar (E218,
MeTtuinapaleH), copOiHOBa KMCIIOTa, copOart Kaito, 6eH30ii-
Ha KHCIIOTa HaBeJICHO B mabauyi 2.

Pesynsratn npyroro eramy 3 oOTpyHTYBaHHS €(pEKTHBHOI
KOHIICHTpAIlii KOHCEePBaHTa, KU TOKA3aB KPaIlli pe3yIbTaTi
Ha TMONEPEAHBOMY Talll JOCTIDKeHB, a cCaMe JOCIIHKCHHS
aHTHUMIKpOOHOT epekTrBHOCTI KOoHCcepBaHTa Euxyl 9010K y
koHreHTpartisix 0,45 %, 0,60 %, 0,75 % HaBeaeHi B maonuyi 3.

O6roBopeHHs

ExcniepumenTtanbHi naHi (mabn. 2) cBigdaTh, M0 3pa3ok
remro 6e3 koncepBanTa Ne 1 He BigmoBinae sumoram J[DY,
OCKUIbKH JIorapu(M 3MEHIICHHS KITBKOCTI KHUTTE31aT-
HUX MIKpOOpraHismiB 0akrepiit (Staphylococcus aureus i
Pseudomonas aeruginosa) menmie Hix 2,0 1 3,0 yepe3 2 i
7 ni6 BignmosigHo. nst kimituH rpubdiB Candida albicans i
Aspergillus brasiliensis Ha 14 100y lg 3MeHIIICHHS KUTBKOCTI
JKUTTE3MATHAX KITITHH Y 3pa3kax 3a Bumoramu J{DOY mae Oytn
He MeHIe Hix 2,0, ay 3pazky Ne 1 — 1,85 (Candida albicans)
i 1,78 (Aspergillus brasiliensis), M0 TakoX HE BIINOBIIAE
BuMoram. OTxe, pe3y/IbTaTy, 110 HaBe/ieHi B mabauyi 2, Ta
BIZICYTHICTB Y 3pa3ka Ne 1 aHTHUMiIKpOOHOT aKTUBHOCTI JIOBO-
JUITH HEOOX1THICTh TOTABaHHS aHTUMIKPOOHIX KOHCEPBAHTIB
JI0 CKJIa 1y TeITio.

3a manuMu mabauyi 2, micis 2 1id 30epiraHHs 1HOKYIIhO-
BaHMX 3pa3KiB TeIiB i3 pi3HUMH KOHCEPBAaHTaMH JIOTapuhM
3MEHIIICHHS KIJTbKOCTI JKMTTE3IaTHUX MIKPOOPraHi3MiB Oak-
Tepiit KynsTypu Staphylococcus aureus TOpiBHIOBaB TIOHAT
2,0 s Beix 3paskiB: 3 Euxyl 9010K 0,60 % (Ne 2) — 3,76;
3 Mmetmimaparigpokcudensoarom 0,25 % (Ne 3) — 3,02; 3
cop6inoBoto kucnororo 0,10 % (Ne 4) — 2,35; 3 copbarom
kaiiro 0,25 % (Ne 5) — 2,96, 3 6en3oiinoro kuciororo 0,15 %
(Ne 6) —2,80.

s kyneTypH Pseudomonas aeruginosa micis 2 i 36epi-
raHHs 3pa3KiB Jorapu(mM 3MEHILICHHSI YUCIIa )KUTTE3NATHIX
MIKpOOpraHi3MiB CTaHOBHB OuIbILEe HIXK 2 1711 BCIX 3pa3KiB:
3 Euxyl 9010K 0,60 % (Ne 2) — 3,06; i3 MeTHIIIIapari[poKcH-
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Tabnuugs 2. Pesynbratv JOCTImKEHHS aHTUMIKPOOHOT ePeKTUBHOCTI KOHCEPBAHTIB Yy 3paskax renis

Tect-kynsTypu

MiKpoOpraHiamis

Homep | KoHcepBaHT,

KOHLieHTpauis (%)

MikpoGHe
HaBaHTaXeHHs
nicns iHoKynAuii,
Ig KYO/mn

Lg 3MeHLLIEHHs BUXiBHOTO MiKPOGHOTO HaBaHTaXeHHs
(Bumoru 1d®Y/3pa3ok)

I N T O

Ne 1 6e3 KoHcepBaHTa 5,65 2/0,83 3/1,56 2,15 2,61
Ne 2 Euxyl 9010K, 0,60 % 5,70 2/3,76 3/HB HB H3/HB
Staphylococcus aureus Ne 3 metunnapabeH, 0,25 % 5,65 2/3,02 3/HB HB H3/HB
ATCC 6538 Ned4 |cop6itosa kucnota, 0,10%  |5,75 2/2,35 3/3,32 HB H3/HB
Ne 5 copbar karito, 0,25 % 5,70 2/2,96 3/3,44 HB H3/HB
Ne 6 6eH3oiiHa kucnota, 0,15 % WS, 212,80 3/3,38 HB H3/HB
Ne 1 6e3 KoHcepBaHTa 5,50 2/0,85 3/1,55 1,85 2,68
Ne 2 Euxyl 9010K, 0,60 % 5,80 2/3,06 3/4,47 HB H3/HB
Pseudomonas aeruginosa Ne 3 meTunnapabeH, 0,25 % 5,90 2/2,80 3/4,10 HB H3/HB
ATCC 9027 Ned4  |cop6iHosa kucriora, 0,10% | 5,50 2/2,30 3/3,10 HB H3/HB
Ne 5 copbar kanito, 0,25 % 5,80 212,75 3/3,85 HB H3/HB
Ne 6 6eH3olHa kucnota, 0,15 % 5,50 212,70 3/3,55 HB H3/HB
Ne 1 6e3 koHCcepBaHTa 5,70 0,38 1,65 2/1,85 1,96
Ne 2 Euxyl 9010K, 0,60 % 6165 2,77 BI5H) 2/HB H3/HB
Candida albicans Ne 3 metunnapabeH, 0,25 % 5,75 1,68 3,10 2/3,55 H3/HB
ATCC 885-653 Ne4 | cop6inosa kucriota, 0,10% | 5,75 1,15 1,98 22,10 H3/H3
Ne 5 copbar kanito, 0,25 % 5,80 1,25 2,25 2/3,15 H3/H3
Ne 6 6eHsoiiHa kucrora, 0,15 % 5,80 1,19 2,07 212,25 H3/H3
Ne 1 6e3 KoHcepBaHTa 5,50 0,95 1,35 2/1,78 1,92
Ne 2 Euxyl 9010K, 0,60 % 5,80 1,69 3,25 2/HB H3/HB
Aspergillus brasiliensis Ne 3 meTunnapateH, 0,25 % 5,70 2,01 3,15 2/HB H3/HB
ATCC 16404 Ned4 |cop6iosa kucriora, 0,10% | 5,70 1,35 2,10 2/2,20 H3/H3
Ne 5 cop6ar karito, 0,25 % 5,80 1,55 2,75 2/3,55 H3/H3
Ne 6 6eH3oiiHa kucnota, 0,15 % 5,60 1,77 2,42 2/3,40 H3/H3

HB: mikpoopraHiamu He BusiBunu; H3: He cnoctepirany 36inbLUEHHS KiNbKOCTi MikpoopraHismiB.

Tabnuusa 3. Pesynsrat focnimkeHHst aHTUMIKpoBHoT edpekTrBHOCTi koHcepeaHTa Euxyl 9010K y 3paskax rento

TecT-KynbTypy MikpoopraHismis E:::ee:;;’::ai?% :iac:a:.ir:::(eyz:ﬂui'i, {BuMorm [1BY/spasok)
0,45 5,66 2/2,32 3/HB HB H3/HB
Staphylococcus aureus ATCC 6538 0,60 5,70 2/3,76 3/HB HB H3/HB
0,75 5,68 2/3,74 3/HB HB H3/HB
0,45 5,50 2/2,00 3/3,05 HB H3/HB
Pseudomonas aeruginosa ATCC 9027 0,60 5,80 2/3,06 3/4,47 HB H3/HB
0,75 5,65 2/3,10 3/4,45 HB H3/HB
0,45 5,69 0,98 1,27 2/2,12 H3/HB
Candida albicans ATCC 885-653 0,60 5155 2,77 155) 2/HB H3/HB
0,75 542 2,69 3,58 2/HB H3/HB
0,45 5,75 1,22 1,49 2/HB H3/HB
Aspergillus brasiliensis ATCC 16404 0,60 5,66 1,69 3,25 2/HB H3/HB
0,75 5,70 1,62 3,28 2/HB H3/HB
HB: mikpoopraHiamu He BusiBunu; H3: He cnocTepirany 36inbLUeHHs KiflbKOCTi MikpoopraHiamis.
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6enzoarom 0,25 % (Ne 3) — 2,80; i3 copOIHOBOIO KHCIOTOIO
0,10 % (Ne4)—2,30; i3 copdarom kasiro 0,25 % (Ne 5)—2,75;
13 6emsoitHOrO KHcmoToro 0,15 % (Ne 6) — 2,70.

Ha 7 100y He BUSIBUIIN KUTTE3ATHI KIIITHHA MIKpoOpra-
Hi3MiB Staphylococcus aureus 'y 3pa3kax remis 3 Euxyl 9010K
0,60 % (Ne 2), 3 meTrmapariapokcudenzoarom 0,25 % (Ne 3);
JUTst 3pasKiB 13 copOinoBoro kucnoToro 0,10 % (Ne 4) nora-
prhM 3MEHIIIEHHS KiIbKOCTI KUTTE3IaTHUX KJIITHH CTAHOBUB
3,32; 3 copbarom kaito 0,25 % (Ne 5) — 3,44; 3 GeH301{HOIO
kuciaotoro 0,15 % (Ne 6) — 3,38. 3a Bumoramu JIDY, nora-
M 3MEHIIICHHS KITBKOCTI JKUTTE3ATHUX KITITHH Ma€ OyTr
He MeHIe Hix 3,0, a 0T)Ke 3pa3KH BIAMOBIIAIH BUMOTaM.

Jlorapru(m 3MEHIIEHHS KUTBKOCTI KHUTT€3IaTHUX KIIITHH
Pseudomonas aeruginosa y 3paszkax remis 3 Euxyl 9010K
0,60 % (Ne 2), metunmaparigpoxcudenzoarom 0,25 % (Ne 3),
copbinoBoro kuciotoro 0,10 % (Ne 4), copbarom kaiiro 0,25 %
(Ne 5) 1 6enzoitroro KuCI0TORO 0,15 % (Ne 6) cTaHOBHB 4,47,
4,10, 3,10, 3,85, 3,55 BiamoBinHo (3rigHO 3 BUMOTramu JIDY,
Mae Oyt He MeHIIe Hix 3,0). OTxe, 3a pe3y/israraMu J10CITi-
JDKSHHS, 3pa3KH BiAMOBITaf0Th BUMoram J{DY.

Ha 14128 no0y inky0atii y 3paskax 3 Euxyl 9010K 0,60 %
(Ne 2), metrnmmaparigpoxcuderzoatom 0,25 % (Ne 3), copOi-
HOBOO Kuciiotoro 0,10 % (Ne4), copbarom kasiro 0,25 % (Ne 5)
1 6emsoitHOrO KHCIOTOO 0,15 % (Ne 6) >KuTTE3MaTHI MIKpO-
opraui3zmu Oaktepiit Staphylococcus aureus i Pseudomonas
aeruginosa He BUSBIICHI.

s xitue rpubdie Candida albicans i Aspergillus brasi-
liensis Ha 14 mo0y 1g 3MEHITIEHHS KUTBKOCTI KUTTE3JaTHIX
KJIITHH y 3pa3kax 3a BuMoramu JI®OY mae popiBHIOBaTH HeE
Merte Hix 2,0. JlocmimKeHHs ToKa3alm, 0 Y 3pa3kax Telto
3 xoHcepBantoM Euxyl 9010K 0,60 % (Ne 2) sxurre3narHi
kiituam rpubiB Candida albicans 1 Aspergillus brasiliensis
He BUSBIICHI; Y 3pa3Kax rejio 3 MEeTUIIIapariapokcnoeH3oa-
oM 0,25 % (Ne 3) xuTTe3naTHI KITHHU TPHOIB Aspergillus
brasiliensis He BusBIICHI. Y 3pa3Kax TelliB 13 METHJIMapa-
rigpokcudenzoaroM 0,25 % (Ne 3), copOiHOBOIO KHCIIOTOO
0,10 % (Ne 4), copbarom kaito 0,25 % (Ne 5) i 6eH30itHOIO
kuciororo 0,15 % (Ne 6) Ig 3MeHIICHHS KUTBKOCTI JKUTTE3-
nmaraux kinitiuH Candida albicans cranosus 3,55, 2,10, 3,15,
2,25 sigmosigHo. [llomo kyneTypu Aspergillus brasiliensis,
TO y 3pa3Kax redqis i3 copbiHoBoto kncnoToro 0,10 % (Ne 4),
copbarom katito 0,25 % (Ne 5) 6enzoriHoro kucinotoro 0,15 %
(Ne 6) Ha 14 moOy lg 3MeHIIEHHS KITBKOCTI KUTTE3JATHHX
KTl gopisHioBaB 2,20, 3,55, 3,40 BiAMOBiIHO (32 BUMO-
ramu 1DV, mae Oytn He MeHte Hix 2,0, a 0TKe pe3yJasTaTi
BIJIMIOBIIAIOTH BUMOTaM).

Ha 28 nmoOy 30epiraHHs iHOKYIbOBaHHX 3pa3KiB TeJiB
KUTbKICTh JKUTTE3MaTHUX KIiTHH TpubiB Candida albicans
i Aspergillus brasiliensis He 30inpITyBaNach abo KUTTE3-
JIaTHI KTITHHA HE BUAULUTH B JKOIHOMY 31 3pa3KiB 3 yciMa
koHcepBanTaMu: Euxyl 9010K 0,60 % (Ne 2), metnimapa-
rizpokcudenzoarom 0,25 % (Ne 3), copOIHOBOIO KHCIOTOO
0,10 % (Ne 4), copbarom kairo 0,25 % (Ne 5), GenzoiiHOO
kuciororo 0,15 % (Ne 6).

OTiKe, EKCIIEPUMEHTH 3 BHKOPHCTaHHSIM KOHCEPBAHTIB
Euxyl 9010K 0,60 % (Ne 2), MeTuinaparipokcudeH3oary
0,25 % (Ne 3), copbinoroi kucnotu 0,10 % (Ne 4), copbary

kamiro 0,25 % (Ne 5), 6ensoitnoi kucmotu 0,15 % (Ne 6) y
CKJIaJli 3pa3KiB relito 3 (PITOKOMILIEKCOM TOKa3aJIH: Pe3yibTa-
TH IS BCiX 3pa3KiB MOBHICTIO BiATIOBiTaroTh BUMoram JJOY
JI0 JTIKapChKHX TPenapariB JUIsl 30BHIIIHBOTO 3aCTOCYBaHHS
32 TIOKa3HUKOM aHTHIMIKPOOHOT e(heKTHBHOCTI KOHCEPBAHTIB.

Cepen 3pa3kiB, sIKi BUBYAJIM, HAHOLIBILY aHTUMIKPOOHY
e(eKTUBHICTH MaB 3pa30kK i3 koHcepBaHnTOM Euxyl 9010K
0,60 % (Ne 2). Jlami 3a aHTUMIKpPOOHOIO e(eKTUBHICTIO
KOHCEPBAHTIB 3pa3Ky BiAMOBIAAIOTH TaKiil IMOCIITOBHOCTI:
3 Meruinaparigpokcuoensoarom 0,25 % (Ne 3), copdarom
kaiiro 0,25 % (Ne 5), 6erzoitaoro kuciororo 0,15 % (Ne 6),
HalMEHIIY aKTUBHICTh MajH 3pa3Ku 3 KOHCEPBAHTOM
cop6inoBoro kuciororo 0,1 % (Ne 4). Brim mocmimkeHHS
TIOKa3aJId, 10 3pa3KH 3 yciMa 0OpaHUMHU aHTUMIKPOOHHMH
KOHCEpBaHTaMH Bi/IITOBiar0Th BuMoram J{DY 110 mikapchkux
MpernapariB 15 30BHIIIHLOTO 3aCTOCYBAHHS 32 IIOKA3HUKOM
AQHTUMIKPOOHOT €)EeKTUBHOCTI KOHCEPBAHTIB.

Ha npyromy erarti ekciepuMeHTY 3M1HCHIIN O CTIPKSHHS
JUTS BU3HAYCHHS MiHIMAJBHOT €()eKTHUBHOI KOHIICHTpAITii
xoHcepBanTa Euxyl 9010K. J[ist 115010 BUTOTOBHITH 3pa3Ku
rediB i3 iToxomIiekcoM 13 koHneHrpauismMu Euxyl 9010K
0,45 %, 0,60 %, 0,75 %, BU3HAUMIN aHTUMIKPOOHY e(ek-
THBHICTh KOHCEPBAaHTA B IUX 3pa3kax. Pe3ynbrary HaBeneHi
B maonuyi 3.

3a naHuMu mabauyi 3, micist 2 116 30epiraHHs iHOKYJIbOBa-
HUX 3pa3KiB I'eJiB i3 pi3HUMH KOHIICHTPAIlisIMU KOHCEPBaHTa
Euxyl 9010K norapudm 3MeHIIEHHSs KUIBKOCTI )KUTTE3/1aT-
HUX MIKpOOpraHi3miB OakTepiii cTaHOBHUB Oinbie Hix 2,0
TS KyABTYpH Staphylococcus aureus — 2,32 (KOHLIEHTpaLis
Euxyl 9010K 0,45 %), 3,76 (xonuentpanist Euxyl 9010K
0,60 %) 1 3,74 (Euxyl 9010K 0,75 %).

Hdus kynerypu Pseudomonas aeruginosa norapupm
3MEHIICHHSI KUIBKOCTI JKUTTE3NATHUX MIKPOOPraHi3MiB 13
xoHcepBanToM Euxyl 9010K 0,45 % nopisaiosas 2,0 (rpa-
HHUYHE 3HAYCHH), TSI 3pa3KiB Ieto 3 KoHIeHTparieio Euxyl
9010K 0,60 % neit mokasauk cranoBus 3,06, 3 Euxyl 9010K
0,75 % — 3,10.

Ha 7 noOy »uTT€3naTHI KJIITHHU MIKpOOPTraHi3MiB
Staphylococcus aureus y 3pa3kax TefiB i3 KOHIICHTPAIIEIO
Euxyl 9010K 0,45 %, 0,60 % 1 0,75 % He BusiBIIcHO (32 BH-
Moramu JIDY, norapudm 3MeHIIeHHS Ma€e OyTH HE MEHIIIE
HiX 3,0). Jlorapudm 3MeHIIEHHST KIJIBKOCTI JKUTTE31aTHIX
KIITHH Pseudomonas aeruginosa y 3pa3kax CTaHOBHB He
meHie Hix 3,0 (3a Bumoramu JIDY): 3 Euxyl 9010K 0,45 %
nopisaioBas 3,05, Euxyl 9010K 0,60 %10,75 % —4,47 14,45
BIJIMOBIIHO; 1I€ BianoBigae Bumoram JIDY.

Ha 14 i 28 100y iHKyOariii B iHOKy/TbOBaHHX 3pa3kax i3
kourentpamisivu Euxyl 9010K 0,45 %, 0,60 % i 0,75 %
KUTTE3NAaTHI MIKpoopraHi3Mu Oaxrepiit Staphylococcus
aureus 1 Pseudomonas aeruginosa He BUSBUIIH.

Just kit rpubiB Candida albicans na 14 no0y 1g 3men-
IICHHS KUTBKOCTI )KUTTE3AATHUX KIITHH Y 3pa3zkax 3 Euxyl
9010K 0,45 % cranoBus 2,12 (3a Bumoramu J{®VY, He MeHIIIe
Hik 2,0). V 3paskax remo 3 Euxyl 9010K 0,60 % Ta Euxyl
9010K 0,75 % sxutre3narHi knitiau rpubdiB Candida albicans
He BusiBWIN. J{nst kynerypu Aspergillus brasiliensis na 14
o0y y 3paskax 3 Euxyl 9010K 0,45 %, 0,60 % Ta 0,75 %
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KUTTE3NATHI KIITHHN He BusiBIM. Ha 28 mo0y 30epiranHs
THOKYJIbOBaHHX 3Pa3KiB T'eJliB )KUTTE3AATHI KIITHHU TPUOIB
Candida albicans 1 Aspergillus brasiliensis He BUABIEHI B
YKOIHOMY 31 3paskiB i3 koHcepBanToM Euxyl 9010K y xon-
nenrpamisx 0,45 %, 0,60 %, 0,75 %.

OTxe, eKCIIEPUMEHTH 3 BUKOPHCTaHHSM KOHCEpBaHTA
Euxyl 9010K i3 xonnenTparismu 0,45 %, 0,60 % 1 0,75 %
y CKiazi po3poOIIoBaHOTO Ipemnapary (Teiio) MoKa3alu:
pe3yasTaTé I 3pa3kKiB i3 KoHIeHTpamisMu Euxyl 9010K
0,60 %10,75 % Binnoinarots Bumoram JIDY 1o JmikapchKux
MIpenapariB A7 30BHIITHHOTO 3aCTOCYBAHHS 32 TOKA3HUKOM
AQHTUMIKPOOHOT €)EeKTHBHOCTI KOHCEPBAHTIB.

Pesynpratn nocmimkeHHs 3pa3ka 3 KoHcepBaHTOM Euxyl
9010K 0,45 % moxasaiu, 1[0 BOHU TaKOK BiIIOBIJaI0Th BH-
moram JIDY 10 aHTUMIKPOOHOT €(PEeKTHBHOCTI KOHCEPBAHTIB,
aJre Jjorapu(M 3MEHIICHHS KITBKOCTI )KATTE3IATHUX KITITHH
Oaktepiii Pseudomonas aeruginosa uepe3s 2 noou 30epiraHHst
cranoButh 2,00, a 11e rpaHnyHe 3Ha4eHHs 3a DY mono
JIKApCHKHUX MperapariB IJIsi 30BHIIIHOTO 3aCTOCYBAHHSI.

BcranosneHo, 1o 3pasku reio 3 koHcepBantoM Euxyl
9010K 0,60 % 10,75 % nepcrieKTUBHI A1t PO3POOIICHHS TeITF0
3 (pitokomruiexcoM [ 13,14]. HaitGinbim npuitHATHIM aHTHMi-
KpPOOHHMM KOHCEPBAHTOM 3a pe3yJibTaTaMHt JI0CiKEHb BBa-
#aeMo 3pa3ok remo 3 Euxyl 9010K y xkonnenrpanii 0,60 %.
Lle 3yMOBIIEHO HOT0O BHILOI aHTUMIKPOOHOI aKTHBHICTIO
IIO/I0 IESKUX KYJIBTYP MIKPOOpPTaHi3MiB a00 aKTHBHICTIO
Maibke Ha piBHi 3paska 3 Euxyl 9010K 0,75 %, a orxe 30i11b-
IICHHS KOHIIeHTpaIlii koHcepBaHTa 10 0,75 % HenorinsHe.

BucHoBKu

1. 3niticHIIM MiKpOOIOTOTIUHI JOCIIHKEHHS 3 BUBUCHHS
aHTHMIKpOOHOI edexTuBHOCTI KOoHCcepBaHTiB Euxyl 9010K
(90 % denoxcieranom, 10 % eTUATeKCHUTIIEPHH), METHIITIA-
parinpoxcutdensoar (E218), copbiHoBa KucioTa, copoar Kairo,
OeH30ifHa KHUCIIOTA TTi[] 9ac po3pOOIICHHS CKIIa Ty TeIo 3 (iTo-
KOMIUIEKCOM JUIs JTIKYBaHHsI IepPMaTOIOTYHUX 3aXBOPIOBAHb.

2. EkcrieprMeHTaIbHO 00T PYHTYBAITH JOIUTEHICTh BUKOPH-
cranns sik koHcepBaHTa Euxyl 9010K y kontenTparii 0,60 %.

IlepenexTHBY MOAATBLIINX A0CTiKeHb. [ €715 13 (hiTOKOMII-
JIEKCOM Iiepe0yBae Ha eTarti KOMIUIEKCHUX (papMaKoJIOTiYHHX,
6iohapMareBTHIHNX, XIMIYHHX 1 TEXHOJIOTIYHNX JOCITIKESHb
JUISL BIPOBA/UKEHHSI B CEpiifHEe MPOMHCIIOBE BUPOOHHUIITBO.
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MopiBHANBbHE BUBYEHHS cneuundgivyHOl akTUBHOCTiI CYyno3uTopiiB
peKkTanbHUX i3 Knonigorpenem

%

[. NN. KeunH=8C B, B. Mapguwes = *'A, O. J1. Apo3gos“=2P, O. b. XapanoHosa*/2€, C. A. Mapguwesa“='"F

3anopisbkuii AepKaBHUIN MeanYHWIA yHIBEpCUTET, YkpaiHa, 2HaykoBo-LocniaHuUIA iHCTUTYT MeamKo-6ionoriyHux npobnem [HINpoBCbKOro AepXaBHOrO
MeAnYHoro yHiBepcuTeTy, M. [IHinpo, YkpaiHa

A — KOHUenUis Ta an3aitH gocnipxkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTTi;
F — ocTaTouHe 3aTBepKEHHSA CTaTTi

OnwH i3 HaliedeKTUBHILWMX NpenapaTiB Ans TpombouuTapHOI aHTUarperadii — Knonigorpens, WO NPUrHiYye akTueaLilo TpombouunTis
LUMSIXOM CENeKTUBHOTO 3B'13yBaHHs afeHo3vHaudocdaty (ALP) 3i cneundivHmmm perentopamm. Y HU3L KNiHIYHWUX cUTYaLin HeobxigHO
OTPVUMaTU BUPAXKEHUIA aHTUTPOMOOTMYHMIA ePeKT Yy MakcMMarnbHO KOPOTKI TEPMIHU, LLO 3yMOBIOE iHTEPEC A0 TPAHCMYKO3HOrO 3acTo-
CyBaHHS npenapary, 30kpema pekTanbHoro. TeopeTuyHi nepesyMoBy Ans pO3pOONEHHS NUTaHHS LLOAO PEKTaNbHOTO LUMSXY BBEAEHHS
knonigorpento 6a3ytoTbCst HA AaHWX NPO Te, WO aHTMarperauiiHni eqekT PeHOBUHM 3AIACHIOETLCS OO OCHOBHUM MeTabonitom, sikuii
YTBOPKETHCA NiCINS «MNEPLIOro NeYiHKOBOro MPOXOMXKEHHS», @ Came KNomigorpenb Y LbOMy acnekTi He akTuBHUIA. CniBpobiTHUKK kadbepu
TEXHONOrii MikiB 3anopi3bkoro AepXxaBHOro MeanYHOro YHiBEPCUTETY Ha MiACTaBi KOMMMEKCHUX (i3NKO-XiIMIYHNX, (DapMaKOTEXHOMOTIYHNX,
BiohapmaLieBTUYHKX, PEONOriYHMX i MIKpOBionoriYH1X AOCNIAKEHb 3anpONOHyBanu paLlioHanbHWA CKnag pekTanbHoi nikapcbKoi hopmu
Knonigorpento — cyno3uTopii Ha riapodinbHOMY Hocii Ans 3anobiraHHs aTepoTPOMOOTUYHIM NOAISM Y NALEHTIB 3 iHhapKToM Miokapza,
FOCTPUM KOPOHAPHUM CUHZAPOMOM, iLIeMIYHUM iHCYNETOM, OKITHO3IAHOK XBOPOOO0 NepUtepnyHuX apTepii.

Meta po6oTu — gocnigxeHHs cneundivHOT aKkTUBHOCTI CYNO3MTOPIiB peKTarbHUX i3 Knonigorpenem.

Matepianu Ta metoaum. Ak 06’ekT JOKNIHIYHMX AOCNIMHKEHb BUKOPUCTaNW ekcnepuMeHTanbHi cynosuTopii 3 knonigorpenem 0,075 r ans
PEKTanbHOrO 3aCTOCyBaHHS. 34aTHICTb Kronigorpento nocnabntosaty iHribysansHy aito ALD Ha akTUBHICTb adeHinaTumMknasmu Ta 3MeH-
LLEHHS KiNbKOCTI MicUb 3B'3yBaHHsA anst 2-meTunTio-AJP (aHanor ALI®) 6e3 3amiHn peLenTopHoi achiHHOCTI NokNageHa B OCHOBY METO-
ZUKN MOPIBHATNBHOMO BUBYEHHS 00 CneLmivHOT aKTUBHOCTI B PEKTAsbHIl NikapCbkin hopmi (CynosnTopii) Ta pechepeHTHOro npenapary
Mnasikc (SANOFI WINTHROP INDUSTRIE, ®paHuist) y hopmi nepopanbHux Tabnetok. [JocnimkeHHs 3ailcHNAn Ha Binux HeniHinHmnx
Lypax obox craten macoto 150-210 r Ta Bikom 3,5-5,0 micsius.

Pesynkratn. BetaHoBUNM CTaTUCTUYHO 3HaYyLLUi BiAMIHHOCTI 3a iHribyBaHHAM iHAYKOBaHOI arperavii TpombouuTiB Yepes 6 roguH npu
pekTanbHOMY BBEAEHHI KNoniforperto Ta BHYTPILLHBOLLYHKOBOMY BBEAEHHI pedepeHTHOro npenapary, Lo CBigYMTb Npo eheKTUBHICTb
peKTanbHOro annikauiiHoro TpaHCMYKO3HOTO BBEAEHHS LibOro akTUMBHOTO (hapmaieBTuyHoro iHrpeaieHTa (A®l). Ha 5 noby BBeneHHs
npenapari iHribyBaHHs iHAyKOBaHOI arperauji TpOMOOLWTIB iCTOTHO 36inbLUyeEThCS, WO 36iraeTbest 3 AaHnmm haxoBoi niTepaTypu npo
HaKonuyyBarbHU ebekT KNonigorpesto Npy LWOAEHHOMY BXWBaHHI. Bussunu, Wo pekTarnbHe BBEAEHHS KNonigorpento ehekTuBHiLLe 3a
nepopanbHe Ta, MMOBIpHO, NOB'sI3aHe 3i WBUAKAM AocTaBneHHsM ADI B nediHky 1 yTBOPEHHSIM akTUBHOTO MeTaboniTy Krnonigorpento,
AKWA | Mae iHribyBanbHWA eekT LWOoAO iHAYKOBaAHOI Ta CMOHTAHHOI arperavii TpPOMOOUMTIB Yy KpOBi TBApWH i NtoanHu. Peaynstaty gocni-
[DKEHHS CTBOPIOKOTB NiArPYHTS ANs po3pobneHHs CynosuTopiiB pekTarnbHuUX i3 Knonigorpenem, OCKinbku y KNiHIYHUX YyMOBaX SKHaMLWBNA-
Llle AOCSATHEeHHS! aHTuarperayiHoro eekTy B NaLieHTIB i3 FOCTPUM KOPOHAPHWUM CUHAPOMOM € MEPLUOYEPrOBUM 3aBAAHHAM KITiHIYHOT
hapmakonorii Ta hapmalii.

BucHoBku. BetaHoBunu, Wwo Ha GioxiMivHiin Mogeni naTonorii annikauiiHa M’ska nikapcbka opmMa Krnonigorpento — pektanbHi cynosu-
TOpii — Ma€e iHAYyKOBaHy aHTMarperaviiHy akTUBHICTb, i BBEAEHHS HE CYNPOBOXKYETLCS NOBIYHUMU ecpekTamm Ta HebaxxaHUMU SBULLLAMM.
PekTanbHi cynosuTopii 3 knonigorpenemM xapakTepuaytoTbCs WBMALLKMM BiPOTiQHAM aHTUarperauiiHuM ehekToM MOPIBHSHO 3 BHYTPILU-
HbOLLINYHKOBWM YBEAEHHSIM.

KntovoBi crioBa: atepoTpoMb03, Knonigorpenb, Cyno3uTopii pekTanbHi, cneuudivyHa akTUBHICTb.
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Comparative study of specific activity of rectal suppositories with clopidogrel
I. L. Kechyn, V. V. Hladysheyv, O. L. Drozdov, O. B. Kharaponova, S. A. Hladysheva

One of the most effective platelet antiaggregants is clopidogrel, inhibiting platelet activation by selectively binding adenosine diphosphate
(ADP) with specific receptors. However, in a number of clinical situations it is necessary to have a pronounced antithrombotic effect in the
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Comparative study of specific activity of rectal suppositories with clopidogrel

shortest possible time which gives rise to interest in the transmucose use of the drug, in particular, rectal route. The theoretical preconditions
for the development of a rectal administration of clopidogrel are based on the data that the anti-aggregation effect of a substance is carried
out by its main metabolite formed after “first hepatic passage”, while clopidogrel itself in this aspect is inactive. On the base of complex
physico-chemical, pharmaceutical, biopharmaceutical, rheological and microbiological investigations, the rational composition of clopidogrel
rectal dosage form — suppository on a hydrophilic base to prevent atherothrombotic events in patients with myocardial infarction, acute
coronary syndrome, ischemic stroke, peripheral arterial occlusion, is proposed by the employees of the Department of Technology of
Medications of the Zaporizhzhia State Medical University.

The aim of the work is to investigate the specific activity of rectal suppositories with clopidogrel.

Materials and methods. Experimental suppositories with clopidogrel 0,075 g for rectal administration were used as the objects in pre-line
studies. The ability of clopidogrel to reduce the inhibitory effect of ADP on adenylate cyclase activity and decrease the number of binding
sites for 2-methylthio-ADP (analogue of ADP) without altering the receptor topography is used as a base of the method of comparative
study of its specific activity in the rectal dosage form (suppository) and in comparison with the reference medication Plavix (SANOFI
WINTHROP INDUSTRIE, France) in the tablet form. Studies were performed on white non-linear rats of different sexes with different
mass 150-210 g, aged 3.5-5.0 months.

Results. Statistically significant differences in the inhibition of induced platelet aggregation were registered after 6 hours of rectal
administration of clopidogrel and gastric administration of the reference medication, indicating the effectiveness of the rectal applicative
transmucosal route for this active pharmaceutical ingredient (API). On the 5" day of administration, inhibition of induced platelet aggregation
significantly increased, and that is supported by literature on the cumulative effect of clopidogrel in daily life. When comparing the digital
material of the table, it is obvious that the rectal administration of clopidogrel is more effective in comparison with oral route which is
probably due to the rapid delivery of API to the liver and the formation of an active metabolite of clopidogrel inhibiting the induction and
spontaneous aggregation of platelets in human’s and animal’s blood. Obtained data provide with sound arguments for development of
rectal suppositories with clopidogrel because in clinical care faster achievement of an anti-aggregation effect in patients with acute coronary
syndrome is the primary task of clinical pharmacology and pharmacy.

Conclusions. Using the biochemical model of pathology, it was established that the applicative semisolid medication of clopidogrel
in the form of rectal suppository exhibited inductive anti-aggregation activity and its administration didn’t reveal any side effects and
undesirable events. Rectal suppositories with clopidogrel have been shown to exhibit faster reliable anti-aggregation effect in comparison
with intragastric administration.

Key words: atherothrombosis, clopidogrel, rectal suppositories, specific activity.
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CpaBHuTeNbHOE M3yyYeHne cneumcmyeckon akTUBHOCTM CYNMNO3MTOPUEB PeKTalNbHbIX C KNONUaorpenem
N. 1. KeunH, B. B. Magpiwes, A. J1. [Ipo3nos, E. b. XapanoHosa, C. A. [Magbiwesa

OnuH 13 Hambonee achdeKTUBHBLIX NpenapaToB A1 TPOMOOLMTAPHOI aHTUarperaLmm — KNonuaorpenb, YTHETAKLWA akTUBaLMI0 TPOM-
60LMTOB NYTEM CENEKTUBHOTO CBS3bIBaHWS afeHo3unHamdocdata (ALD) co cneumnduyeckumm perentopamu. B page KnMHUYecknx cuty-
auwit Heo6xoAMMO NOMyYUTb BbIPXKEHHbIN aHTUTPOMOOTUYECKNI 3O EKT B MakCMMarbHO CKaTble CPOKK, YTO 0ByCroBnNMBaeT MHTEPEC K
TPaHCMYKO3HOMY MPUMEHEHWIO MpenapaTta, B YaCTHOCTY peKTarnibHOMY. TeopeTuyeckne Npeanochinky Ans paspaboTku pekTanbHOro nyTu
BBeLEeHUsA knonuaorpens 6asvpyoTcs Ha AaHHbIX O TOM, YTO aHTUarperauyoHHbli 3chekT BellecTBa OCYLLECTBSETCS €r0 OCHOBHbLIM
MeTabonuTom, 06pasytoLLMMcs Nocne «NepBoro NEYEHOHHOTO NPOXOXAEHUS», TOTAA Kak cam KIONuAOrpernb B 3TOM acnekTe He akTUBEH.
CoTpyaHuky kadeapbl TEXHOMOTMN NIEKapCTB 3anopoXCKOro rocyAapcTBEHHOMO MEAMLIMHCKOTO YHUBEPCUTETA HA OCHOBAHWM KOMMIIEKC-
HbIX OM3UKO-XMMUYECKMX, (hapMaKOTEXHOMOTNYECKUX, OBrodhapMaLieBTUYECKMX, PEONOTMYECKUX N MUKPOOMONOrMYECKUX UCCNIEA0BaHMIA
NPEeanoXunM paLmoHanbHbIA COCTaB PeKTarnbHON NeKapCTBEHHON (hOpPMbI KMOMUAOMPENs — Cynno3uTOpMeB Ha rmapodubHOM HocuTene
Ans NpefoTBpaLLeHns aTepoTpoMOOTUYECKUX COBLITUIA Yy NALMEHTOB C UHGhAPKTOM MUOKapAa, OCTPbIM KOPOHAPHLIM CUHAPOMOM, ULLe-
MUYECKUM VHCYNBTOM, OKKITHO3MOHHOW 60Me3Hbio nepudepruyecknx aptTepui.

LUenb paﬁOTbI — nucenegosaHune CI'IeLI,VIq3M‘-IeCKOI7I aAKTMBHOCTW Cynno3nTOpmneB peKTarbHbIX C Knonugorpenem.

Matepuans! u metoabl. O6bEKT QOKNMHUYECKUX UCCNIEA0BAHUIA — SKCIEPUMEHTArbHbIE Cynno3uTopuu ¢ knonugorpenem 0,075 r ana
pekTanbHoro BeegeHnst. CnocobHOCTL Knonuaorpens ocnabnatb nHrmbupytowee gevctene AP Ha akTMBHOCTb adeHWUNATUMKNIa3bl 1
CHWKEHMe Yncna MecT cBA3biBaHus Ans 2-metuntno-A® (aHanor AL®) 6e3 nameHeHus peLenTopHo adpUHHOCTM NOMOXEHA B OCHOBY
METOAMUKN CPaBHUTENbHOTO U3yYeHUs ero crneumUYeckon akTMBHOCTY B PEKTarlbHOW NiekapCTBEHHOM hopmMe (Cynno3utopumn) u pede-
peHTHoro npenaparta lNnasukc («Canodu BuHtpon NHaacTpuax, ®paHums) B hopme nepopanbHbix TabneTok. MiccnenosaHus nposenu
Ha GenbIX HENMHENHBIX Kpbicax 06oux nonos maccoi 150-210 r n B BospacTte 3,5-5,0 mecsua.

Pesynkrathl. YCTaHOBNEHbI CTAaTUCTUYECKM 3HAYVMMbIE Pa3NYMs MO MHIMOMPOBaHWIO MHAYKTVPYEMOI arperauuy TpomboumnToB Yepes 6
4acoB Npu peKTanbHOM BBEAEHUM KIOMUAOTPENS 1 NPU BHYTPKENYA04YHOM BBEAEHWUM peddepeHTHOro npenapara, CBUAETENbCTBYOLLVE
06 3dhpeKTMBHOCTM peKkTanbHOro anmnruKaLuMoHHOMO TPAaHCMYKO3HOTO BBEAEHWS! 3TOr0 akTMBHOMO hapMaLeBTUYECKOro MHrpeaneHTa
(A®W). Ha 5 cyTkn BBepeHUs npenapaToB MHIMBUPOBaHWE WHAYKTUPYEMOW arperaumy TPOMOOLIMTOB 3HAYMTENBHO YBENMYMBAETCS,
YTO NMOATBEPXKAAETCA AaHHBIMU HAYYHOW NUTEpaTypbl O HAKOMUTENbLHOM AdhdpekTe KNOMMAOrpens Npu exenHEBHOM ynoTpebneHum.
OTMmeveHo, 4TO pekTanbHoe BBeAeHWe knonugorpens addekTMBHEE MO CPaBHEHWIO C NepopanbHbIM W, BEPOSITHO, CBA3aHO C ObICTPON
poctasko APU B neyveHb 1 06pa3oBaHMeEM akTUBHOTO MeTabonuTa Knonuaorpens, UMEOLLEro MHrMGMpYoLWwmnin 3 ekt OTHOCUTENBHO
VHAYKTUPYEMOW W CMOHTaHHOW arperauuy TpoMOOLMTOB B KPOBW XMBOTHBLIX W YeroBeka. Pesynbratbl MCCnenoBaHus AalT BECOMblE
aprymMeHTbl B NOSb3y CO3AaHMSA CYNMO3MTOPUEB PeKTanbHbIX C KIOMMAOrpeneM, NocKombKy B KIMHUYECKUX ycrioBusx Gonee bbicTpoe
[OCTUXEHNe aHTWarperaumoHHoro addekTa y nauneHToB ¢ OCTPbIM KOPOHAPHBLIM CUHAPOMOM — NEPBOOYEPEAHOE 3aAaHNe KMMHNYECKO
hapmakonorum n dhapmaumu.
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I. L. Kechyn, V. V. Hladyshev, O. L. Drozdov, O. B. Kharaponova, S. A. Hladysheva

BriBoabl. YCTaHOBNEHO, YTO Ha BYOXMMMYECKOW MOLEN NaToNOorMM annimMKaLyoHHas Msrkas nekapcTBeHHas dopma Knonugorpens
B BMAE PeKTarnbHbIX CYnNno3vTOPUEB NPOSBASET MHAYKTUPYEMYIO aHTUarperaLyoHHyt0 akTUBHOCTb, 1 ee BBEEeHWe He CONpoBOXAaeTCs
no6oYHBIMU 3pheKTamMmn 1 HexenaTenbHbIMW SBMEHNAMW. PekTanbHble Cynno3uTopuy ¢ KNonuaorpenem nposBnsaoT 6onee GbICTpbI
[OCTOBEPHbIV aHTUArperaLmoHHbIN 3MEKT N0 CPABHEHMIO C BHYTPWKENYAOUHBIM BBEAEHNEM.

KntoueBkle crioBa: atepoTpomb03, Knonuaorperb, Cynno3vMTopuK pekTanbHble, cneumnduyeckas akTMBHOCTb.
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CepueBo-cyanHHI narojorii: imemiyHa XxBopoda cepiis,
MO3KY, OKJIIO3UBHI 3aXBOPIOBAaHHS NMepH(EepUIHnX apre-
piii, — HalYacTila NPUYNHA 3aXBOPIOBAHOCTI, CMEPTHOCTI T
iHBaiAM3anii HaceseHHs Ykpainu. B 0CcHOBI 11X 3aXBOpIO-
BaHb — €IMHUH ATOJIOTIYHHH TIPOIIEC, a CAME aTePOTPOMO03.
MinHui B3a€MO3B’ 30K areporeHesy Ta TpPOMOOYTBOPEHHS
MaTOT€HETUYHO BUIPABIOBYE IPU3HAUEHHS aTepOTPOM-
OOTHYHMX TpernapariB i Jyis JIKyBaHHS, 1 JUIsl IEPBHHHOI,
BTOpHHHOI npodinakTuku. ToMy HUHI JJ0Ka30Ba MEAMIMHA
BBXKA€ aHTUTPOMOOLITAPHI IIPETIapaTh KIIFOYOBOIO JJAHKOIO
crparerii NpoQIIAKTHKNA PU3UKY PO3BUTKY TOCTPHX CYIHH-
HUX TOMi# pi3HOrO reHesy [1,2].

OpuH i3 Halie(DeKTUBHIIIMX MpemapariB st TpPOoMOo-
nUTapHOi aHTHarperamii — KJIOMigOTrpenb, M0 MPUTHIYYE
AKTUBAIIII0 TPOMOOINTIB MUIIXOM CEJIEKTHBHOTO 3B’s3Y-
BaHHSA aneHosmHAHpochary (AAD) 31 cnenudivHUMHU
peneniropamu. Kitomimorpens Mae TakoX CHIBHHUI TOIi-
BaJICHTHUI aHTHATPETaHTHHH e(PEeKT Ha TPOMOOIHUTH, i
HOro 3aCTOCYBaHHS IPU3BOIKTH JI0 BIPOT'1JHOTO 3HUKCHHS
PIBHS TPHUIIIIEPUIIB Ta ONTHUMI3allii IHIINX MOKA3HHUKIB
nimigorpamu [3,4].

Y HE3MI KITHIYHAX CUTYaIliil HEOOXiJHO OTPHMATH BHPa-
KCHUI aHTUTPOMOOTHYHHUH €(HeKT y MaKCUMaIIbHO KOPOTKi
TEpPMiHH, 10 3yMOBJIIO€ IHTEPEC 10 TPAHCMYKO3HOTO 3aCTO-
CyBaHHsI IIpenapary, 30KpeMa peKTaJbHOTO.

[lepeBaroro pekTaJlbHOIO LUISIXY BBEACHHS € T€, IO B
LIbOMY BUII3JIKy JIKapChKi 3aCO0M HE 3a3HAIOTH BILTUBY (ep-
MEHTIB KHIIIKOBOTO TPAKTY Ta IPECUCTEMHOTO MeTaboIIi3My,
OCKLIBbKH OUTBIIIA YaCTHHA JTIKAPCHKOTO 3200y a0COpOyEThCS
1l yepe3 HIKHI FeMOpOiaibHI BEHN HaJIXOIUTh IO CHCTEM-
HOT'O KPOBOTOKY, MUHAIOUH TI€UiHKY. TaKoK LIbOMY CIIOCOOY
BBC/ICHHS NMPUTAMaHHUI BUCOKHH CTyMiHb 010JIOTIYHOT
JIOCTYITHOCTI, sIKa CYTTEBO BHINA, HIXK Y pa3i NepopaibHOTO
BBEJICHHS JIIKAPCHKUX PEYOBHUH [5,6].

TeopeTnuHi nepeyMOBH JUIsi PO3POOICHHS PEKTAIBLHOTO
LIJISIXY BBEACHHS KIIOMIOIPENio 0a3yr0ThCsl Ha JaHHX PO
Te, 1110 aHTHarperaiiauii eeKT peyoBUHH 3IHCHIOETHCS
HOT0 OCHOBHHUM METa0OIIITOM, III0 YTBOPIOETHCS MICTIS «IIep-
II0TO TIEYIHKOBOTO TIPOXO/KEHHS», @ CaMe KIIOTIIOTPEb Y
OMY acIleKTi He akTUBHUI. OTXxe, O4iKy€eThCs, M0 MPH-
CKOPEHHUH TPaHCIOPT CyOCTaHIII] B EUiHKY MPOMOPIIHHO
MOXXE TIPHCKOPHUTH ITI0YaTOK PO3BUTKY IEpBUHHOI (hapma-
KOJIOT19HOI peakmii MeTaboIiTy KIIOIMiI0TPeITro.

Binomo, 1110 pekTaibHe BBEICHHS aKTHBHOTO (hapmarie-
BrudHOTO iHTpenieHTa (ADI) mae 3mory OGesmocepeaHbO
TPAHCIIOPTYBATH PEYOBUHY MO BEPXHIX 1 CEpeaHix Te-
MOpOiJajbHUX BEHAX, a [0 HWXKHIX CIIOYaTKy y BEJHMKHI
KpyT KpOBOOOIry, micias bOro — B MediHkKy. Po3momin
JKapChKOi PEYOBMHU LMMHU LUISXaMH KPOBOOOIry nae
MOXKJIMBICTb CYTTEBO IIPUCKOPUTH Ta IPOJIOHTYBATH Tepa-

MEeBTUYHUH e(DeKT, a TaKOXK, MOXKIIMBO, 3MEHILIUTH Pa30BY
JI03y IIOJI0 TIEPOPATLHOTO BBEJCHHS BHACIIIOK 3MEHIIICH-
Hsl HOTO BTpAT MiJ| 9ac MPOXO/PKECHHS TPAaBHOTO TPAKTy.
Pamniie BCTaHOBIIEHO, IO ITiCs META0OIIYHOI aKTUBALil
B MEUiHI[ NPH TEPIIOMY MPOXOKEHHI (hapMaKoJIOTiuHi
e(heKTH KIIOMIIOTPEIII0 OMOCEPEAKYOTh P2-nypuHoIen-
topu (pizHoBu P2 YAC), siki I0Kai3yrOThCsI Ha IIOBEPXHI
TpoMOoHTiB [7].

Y TpoMborHTax 310pOBUX JOOPOBOJIBLIB, SKi OTPUMY-
BaJIM KJIOMIIOTPENb y TepaneBTHuHii 1031 (75 Mr/mo0y),
BUSIBIJIM 1TocTabnenHs iHridyrouoi nii AJ/1d Ha akTHBHICTb
aJICHIIATIMKIIA3M Ta 3MEHIIICHHS KUIBKOCTI MiCIlb 3B’sI3y-
BaHH 17151 2-MeTunTio-A /1P (ananor AJID) 6e3 3mMiHM 1HOTO
penentoproi adirrocTi [8]. Kiomigorpens He B3aeMoIi€ 3
ITypUHOLIETITOPAMH TPOMOOITUTIB, 11O OMOCEPEIKOBYIOThH
MOOiTi3amito BHYTPIIHBOKIITHHHOTO KaibIio (P2Y1)
a6o mpurutuB KatioHiB (P2X1), He 3amobirae 3miHi hopmu
X eJIEMEHTIB KpoBi, o cipuanHera AID [9]. V kiiHig-
HUX JOCIIUKEHHSIX BUSABIIN HU3KY IMO3UTHBHUX €(EKTIiB
KITOITiJOTPEJTFO OO aKTUBAIIIT Ta arperarii TpOMOOIIHTIB.
BcTaHOBMIM, 110 TIPU3HAYEHHS KIIOMIJOTPENIO 300POBUM
JIOOPOBOIBIIM yIpomoBx 7—8 mHiB (75 Mr/moly) iHTiOy-
Ballo 3B’si3yBaHHS (QiOpWHOTEHY, mo BuUKInKane AJ[D,
YHACJIIZIOK MOCIAa0ICHHS aKTUBALlii PEHenTOPHOTO KOMII-
nexcy GP IIb/Il1a, He Matoun Ha HHOTO MOAN(DIKYBAIBEHOTO
BruBy [10].

CriBpoOiTHUKY Kadeapu TeXHOIOTIT JIKIB 3armopi3pkoro
JIepKaBHOTO MEIMYHOTO YHIBEPCHUTETY Ha ITi/ICTaBi KOMILIEK-
CHUX (13MKO-XIMIYHHUX, (PapMaKOTEXHOJIOTTYHUX, Oiodapma-
LIEBTHYHUX, PEOJIOTTYHUX 1 MIKPOOIOJIOTIYHHUX JOCITIPKEHb
3aIPOIOHYBAJIH PAIliOHATEHHIN CKJIa]] PEKTATLHOT JTIKAPCHKOT
(hopMH KJIOMIJJOTPEN0 — CYNO3UTOPIiB Ha TiApOpiILHOMY
HOCIT /Ui 3amo0iraHHs arepoTpOMOOTHYHUM TOAISIM Y
HAIi€HTIB 3 iHPApKTOM MiOKapia, TOCTPUM KOPOHAPHHM
CHHJIPOMOM, 11LIEMIYHUM THCYJIBTOM, OKITFO31HHOI0 XBOPOOOIO
nepudepuynux aprepin [11-13].

HeoOxigHuil eneMeHT OLIHIOBAaHHS Oe3IeKH B CUCTEMI
JIep>KaBHOI peecTpartii MOTEHIIHHOTO JTIKapChKOTo 3aco0y —
CHCTEMa MOKJIIHIYHOTO BHBYEHHS HEIIKIIJIMBOCTI Ta CIIE-
nudigHoi akTBHOCTI. KoMIuteke mux poOiT 3miiCHIOEThCS
3a PeKOMEHJIOBaHUMH Jlep)KaBHUM EKCIIEPTHHM LIEHTPOM
MO3 VYkpaiau MOIEeNIsIME Ta METOTUKAMH Y JOCIiIKSHHIX
in vitro Ta in vivo. Pe3ynsraTu 1atoTh 3MOT'Y OIIIHUTH TOKCHY-
HICTb pO3pOOJIEHUX JTIKapChKUX 3ac00iB, OOTPYHTYBAaTH
croci® 3acTOCyBaHHS, JHO3yBaHHS Ta KPAaTHICTH yBEICHHS
mpemnapary. TakoX TOKIIHIYHI JOCITIIKSHHS Jaf0Th MOX-
JIMBICTh POTHO3YBATH HIMOBIPHICTh BUHHKHEHHS ITOOIIHIX
e(eKTiB Bia Impu3Ha4deHHs (papMakoTepaneBTHYHUX 3aCO-
0iB, BU3HAUUTH IIIIXM TXHBOTO YCYHEHHS a0 MiHiMi3arii
[14,15].
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MeTa po6otu

Hocmimkerns cnenn@igHoi akTHBHOCTI CYTIO3UTOPIiB PeK-
TaJbHUX 13 KJIOMII0TPEIeM.

Marepianu i MeTogu pocnimkeHHA

Sk 00’€KT MOKNMIHIYHUX AOCIHIIKCHb BUKOPUCTAIN EKCIIe-
pUMEHTaJIbHI cyno3uTopii 3 kiomigorpenem 0,075 r s
PEKTaILHOTO 3aCTOCYBaHHSL.

B ocHOBY MeTOIMKY MTOPiBHSIIFHOTO BUBICHHS CIIenU(id-
HOI aKTHBHOCTI KJIOIMIZIOTPEIII0 B IbOMY JAW3aiiHi eKcrepu-
MEHTY MOKJIa/IeHa 3/IaTHICTh KJIOMIIOIPEITIO TTOCTa0II0BaTH
iHTiOyrouy miro A/I®D Ha aKTHUBHICTH aJICHINATIINKIIA3H Ta
3MEHIICHHS KIJTKOCTI MiCITh 3B’ SI3yBaHHSI IS 2-METHIITIO-
AJ1® (ananor AJ1d) 6e3 3miHM Horo perenTopHoi adhiHHOCTI
[16].

JlocrimKkeHHs] BUKOHATIH Ha O1IMX HETHIHUX Iy pax 000X
cTaTei, o OTPUMaHi 3 PO3ILTiTHHKA JIAOOPATOPHUX TBAPUH
«An6i3» (M. KuiB). Maca nrypis — 150-210 1, Bix — 3,5-5,0
MICSIIAL.

[Tepen nmoyaTkoM JOCIHIHKEHHS 3a JJOTIOMOTOI0 METOJTY paH-
JIoMi3allii TBapHH NOZLTHIIN Ha 2 cepii o 12 ocoOnH: tociiaHy
Ta KOHTPOJIbHY, SIKa OTpUMyBaja pedepeHTHHI mpernapar
[Tnasikc (SANOFI WINTHROP INDUSTRIE, ®pattiis).

CyOCTaHIIIFO KJIOITIOrPEITIO BBOAMITH PEKTAIBHO B 1031 5 MT'
Ha | Mt ocHOBH ipr Temrieparypi 37,5 °C. PecdhepenTruii pe-
rapar yBOAWIM BHYTPIIIHBOILTYHKOBO B CKBIMOJISIPHIH 1031

BioekgiBanieHTHICTh KJIomigorpento ta [Inasikey B Jtikap-
chkuX (hOpMax MOPIBHIOBAIIM, BPAXOBYIOUH TXHIO TIEPBHHHY
(bapMaKoJIOTiUHy PEaKIlifo BiIMOBITHO A0 JMHAMIKH 3MiH iH-
nykoBanoi AJI® arperartii TpoMOOIMTIB Ha iKY JIii IIperapary,
sIka HacTae yepe3 6 TOIHMH ITiCIIs peKTANIbHOT Pa30Boi aruTiKartii.

Pe3ynkratn

HakomuuyBanbHUN aHTHArperamiiHuil epeKT BU3HAYAIN
gepe3 S 110 M0EHHOTO PEKTAITEHOTO BBEICHHS JOCITITHOTO
Ipenapary KJIOIIIOTPEIo Ta MepopaIbHOTO 3aCTOCYBAHHS
pedepenTHOrO NMpenapary B TadiieToBaHii popmi. Pesynsratn
JIOCTIKEHb HaBeICHI B mabauyi 1.

BceranoBHIM CTATHCTHYHO 3HAYYII BIAMIHHOCTI 3a iH-
riOyBaHHsIM iHIyKOBaHOI arperaiii TpoMOOLUTIB uepe3 6
TOIIMH TIPH PEKTAILHOMY BBEJICHHI KJIOIMIJOTPEII0 Ta BHY-
TPINTHFOIILTYHKOBOMY BBEICHHI pe(h)epeHTHOTO Tperapary,
1110 CBIAYMTH PO €(hEKTUBHICT PEKTAIBHOTO aILTIKALIHOTO
TPaHCMYKO3HOTO BBe/icHHs 11horo ADI. Ha 5 100y BBeieHHs
TIpernapariB iHTi0yBaHHS IHIYKOBAaHOI arperartii TpoMOOIUTIB
ICTOTHO 30UTBIIy€EThCA, IO 30iraeThes 3 JaHUMH (paxoBOi
JITEpaTypH Mpo HAKONMHMYYBaJbHUH e(eKT KIIOMiIorperto
I IOICHHOMY BXXuBaHHi [ 17].

O6roBopeHHs

[NopiBHiotoun nuGpoBi NaHi, M0 HaBeACHI B mabnuyi 1,
BUSIBUJIH, 110 PEKTAJIbHE BBEICHHS KJIOMIIOTPETIO ePEeKTHB-
HilIIe 3a IepopaibHe Ta, IMOBIPHO, TIOB’sI3aHE 31 IIBUAKAM
nocrapieHHsM A®I B meuiHKy ¥ yTBOPEHHSM aKTHBHOTO
MeTaloJIITy KIIOMIIOTPeItto, SIKUH 1 Mae iHriOyBaIbHUH eheKT

Tabnuusa 1. Bnnue pektanbHyX cynosuTopiis i3 knonigorpenem Ha A®-
iHoykoBaHy (5 MkM) arperavjto TpomboumTiB (A% iHribyBaHHs arperadyii
TpomGouuTie), M £ m

6rog 446 £6,2* 40,4 £54
5 noba 67,7 £7,2* 58,8 + 4,4*
*1p<0,05.

110/I0 iH/TyKOBaHOI Ta CIIOHTA@HHOI arperarii TpoMOOLHUTIB y
KPOBI TBapHH 1 JTFOMMHH. Pe3ynbTaTu 10CikeHHs CTBOPIO-
IOTh HIAIPYHTA T PO3pOOIICHHS CYTIO3UTOPIiB PEKTAIBHIX
13 KJIOITiIorpesieM, OCKUIbKY Yy KIIHIYHUX YMOBaX SIKHAMII-
BUJIIIC TOCATHEHHS aHTHATPETAIlIfHOTO ¢(DEeKTY B IAIlIEHTIB
i3 TOCTPHM KOPOHAPHUM CHHIPOMOM — IEpIIOYEProBe
3aBHaHHs KIiHIYHOI (hapmakoorii Ta (apmartii.

BucHoBKu

1. BctanoBuity, 1o Ha 010XiMiYHIH MOZIEJTi TATOJIOTIT aruTi-
KarliifHa M’ sIKa JTikapchKa (popMa KIOIIiJOTPETTFO — pEeKTaIbHi
CYTO3HUTOPii — Ma€ iHTyKOBaHy aHTHATPETALifHY aKTUBHICTB,
il BBEZIGHHS HE CYIPOBODKY€ETHCS OOIYHMMU e()eKTaMu Ta
HeOaKaHUMU SIBUIIIAMH.

2. PexTamnpHi CymIO3UTOPIi 3 KOO peTieM XapaKTepu3y-
FOTBCS IIIBUIINM BipOTiTHAM aHTHATPETAiiHIM €(hEeKTOM
MOPIBHSHO 3 BHYTPIITHBOIILTYHKOBUM BBEIICHHSIM.

[lepcreKTHBY MOJAIBIINAX JOCTKeHb OJIATAIOTh y TIPO-
JOBKEHHI OKTIHIYHUX JIOCIIPKEHb CYITO3UTOPIiB PEKTaIb-
HUX 13 KIIOMiIOTpeeM.
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Ha, B. B. Tmaguwes, b. C. Bypnaka, |. J1. KeunH. AkmyansHi numanHs
¢hapmauesmuyHoi i MeduyHoi Hayku ma npakmuku. 2018. T. 11, Ne
2. C. 185-189. https://doi.org/10.14739/2409-2932.2018.2.133214
CaeneHko E. A., Tkauetko E. B. 3HayeHue ynpasnexus puckamu ans
KayecTBa Ha 3Tane JOKIMHUYECKUX UCCNEA0BaHNI NTeKapCTBEHHOO
npenapata. YnpaeniHHs skicTio B papmalii : matepianu X| Hayk.-np-
aKT. koHd. (19 TpaBHa 2017 p., M. XapkiB). Xapkis : Bug-s8o Hday,
2017.C. 152.

HauwnoHanbHble 0COBEHHOCTI AOKNMMHUYECKUX MCCNEA0BaHUA 1
1Cnonb3oBaHNsa nabopaTopHbIX XWUBOTHbIX B Poccuu: npobnemel u
nepcnekTusbl / A. H. Mypalwues, B. C. Monos, M. C. KpacunbLuukosa 1
ap. BenomocTtn Hay4Horo LieHTpa aKCnepTuabl CpeacTs MEANLIMHCKOTO
npumereHus. 2015. Ne 2. C. 35-39.

M3yyeHne HoBOro npomssogHoro GeHsnMuaasona, MMerLero B
CBOeW CTPYKTYype MPOCTPaHCTBEHHO 3aTPYAHEHHbIN PEeHOSbHbIN
3aMeCTuTeNb, Ha MOAEensX apTepuarnbHOro 1 BEHO3HOro Tpombo3a /
A. A. Cnacos, A. ®. KyuepsiseHko, K. A. laigykosa u ap. Tpom603,
remocra3 v peonorus. 2020. Ne 3. C. 62-66. https:/doi.org/10.25555/
THR.2020.3.0930

Clopidogrel: the future choice for preventing platelet activation during
coronary stenting? / P. A. Gurbel, C. M. O’Connor, C. C. Cummings,
V. L. Serebruany. Pharmacological research. 1999. Vol. 40, Iss. 2.
P. 107-111. https://doi.org/10.1006/phrs.1999.0478
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CuvHTe3 i gocnigkeHHs NPOTUNYXIUHHOI aKTUBHOCTI
Aeakux HoBux 7H-[1,2,4]Tpiasono[3,4-b][1,3,4]tiapia3uHiB

. I. Mupko@"ABCOF T | Yaban@*1ACLF B, B. Orypuos®'APE |, B. Apanak®'APF, B. C. Matinuyk2ADEF

"bBIBCbKMI HALliOHANBHWIA MEAWNYHUI YHIBEpCUTET iMeHi [aHuna Manuubkoro, YkpaiHa, 2J1bBiBCbKMiA HaLioHaNbHUIA YHIBEPCUTET iMeHi [BaHa OpaHka,
Ykpaina

A — KOHUenUis Ta An3aitH gocnimpxeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis fgavux; D — HanucaHHs cTaTTi; E — peparyBaHHs cTartTi;
F — ocTaTouHe 3aTBepaXEHHS CTaTTi

Mowwyk edheKTUBHUX MANOTOKCUYHMX NPOTUMYXIIMHHKX 3acobiB — 0fHa 3 HaMBaXNMBILLMX NPo6nem y cyvacHiit MeauumHi Ta dapmadlii.
HesBaxatoumn Ha Benvkuii BUGIp NpOTUMYXNMHHKX NpenapaTis i PI3HOMaHITHICTb MexaHi3MiB iXHbOT Aii, ePEeKTUBHICTb HasBHUX Npenaparis
3anMWaeTbCA HEAOCTaTHLOK. Cepen YNCNEHHNX MPUPOOHMX | CUHTETUYHUX FETEPOLIMKITIYHMX CMOSTYK, SIKi MatOTb MPOTUMYXMNHHY aKTUB-
HiCTb, yce BinbLumni iHTepec BUKNUKatoTb noxiaHi 7H-[1,2,4]tpiasono[3,4-b][1,3,4]tiagiasuny, Lo 3aaTHi 4O iHiLiauii pisHKX Wwnsxis 3arnbeni
MYXAUHHKX KMITUH. TOMY aKTyarnbHUM € CUHTE3 HOBUX MOXIAHWX LibOrO Kracy Cromnyk i BUBYEHHS iXHIX NPOTUNYXIIMHHKUX BNACTUBOCTEN.

MeTa po6oTu — cuHTe3 HoBux 7H-[1,2,4]tpiasono[3,4-b][1,3,4]TiagiasvHiB i LOCNImKEHHS IXHBOT MPOTUNYXITMHHOI aKTUBHOCTI.

Marepianu Ta metoan. Bukopuctanm MeETOAMKM OpraHiYHOro CUHTE3Y, (i3nyHi Ta (isnko-XiMiYHi METOAM aHami3y OpraHiYHMX CromnyK
(AMP 'H-cnekTpockonisi, eneMeHTHWIA aHani3).

Pesynstatin. Ans otpumanHsa HoBux 7H-[1,2,4]tpiasono[3,4-b][1,3,4]TiagiasuHiB 34icHunu B3aemogito 4-amiHo-4H-[1,2,4]Tpiazon-3-Tionis
i3 BignosigH1Mm 6pomoavietodeHoHamu. Peakuisi nepebirae nig Yac HarpiBaHHs Ha3BaHWX peareHTiB y CUPTI 3 3aKpUTTSAM TiaZia3MHOBOMO
umkny Ta dopmysaHHamM 7H-[1,2,4]tpiasono(3,4-b][1,3,4]tiagiasnHoBoi cuctemn. CTpyKTypa BCIX CMHTE30BaHWX Cronyk NigTBepaxeHa
meTtogom AMP "H cnektpockonii Ta JaHUMK eneMeHTHOro aHanisy.

MpOTUNYXINMHHY aKTUBHICTb CUHTE30BaHWX CMOMYK BUBYanM B pamkax MixHapogHoi Haykosoi nporpamm DTP (Developmental Therapeutic
Program) HauioHansHoro iHcTuTyTy paky (NCI, betesna, Mepuneng, CLUA). BctaHoBunm, W0 CUHTE30BaHi CNOMyKy XxapakTepuayBanmcs
MPOTUMYXIMHHO Ji€t0 Pi3HOro piBHS. HarakTUBHILLOK cepen peyoBUH, L0 TECTYBaNM, BUSBUIAcS crnonyka 3j i3 cepefHiM 3HaYeHHSM
GP 28.73. Hanuytnusilwmmm o Hei 6ynu ninii menaHomm MDA-MB-435 i SK-MEL-2, paky Hupok A498 i RXF 393, paky LIHC SNB-75 i
HeapibHokniTMHHOTO paky nereHb NCI-H522. BTopuHHuMiA eTan gocnigxeHs Liei cnonyku niaTeepams ii BUCOKY NPOTUNYXMMHHY aKTUBHICTb
L1400 GINbLIOCTI MiHIA PAKOBUX KIITUH.

BucHoBkn. Y pesynbrati B3aemogii 4-amiHo-4H-[1,2,4]tpia3on-3-TioniB i3 BignosigHMMK 6pomMoaLieTodeHoHaMy OTpUManii cepito HOBKX
He onucaHux y axoBin nitepartypi Tpiazono[3,4-b][1,3,4]TiagiasuHiB. TeCTyBaHHS CMHTE30BaHMX CMOMYK HA MPOTUNYXITNHHY aKTUBHICTb
[arno 3Mory BUAINWUTY BUCOKOAKTWBHY CrOMYKY 3 BUP&XKEHUM NPOTUMYXMNHHUM e(hEKTOM, SKa 3a NOKa3HUKaMW akTMBHOCTI HAbnmxaeTbes
abo nepeBepLUye BigoMi nikapcbki 3acobu 5-cTopypaumn (5-FU) Ta umcnnaTtvH, a Takox peqoBWHY NMPOTUNYXITMHHOI Aii KYPKYMiH.

KntoyoBi croBa: opraHiyHuii cuntes, AMP-cnekTpockonisi, Tpiasono[3,4-b][1,3,4]tiagiasunHu, NpoOTUNYXNMHHA aKTUBHICTb.
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Synthesis and study of the anticancer activity of some new 7H-[1,2,4]triazolo [3,4-b][1,3,4]thiadiazines
I. I. Myrko, T. I. Chaban, V. V. Ohurtsov, I. V. Drapak, V. S. Matiichuk

The problem of finding effective low-toxic anticancer agents is one of the most important in modern medicine and pharmacy. Despite a large
selection of anticancer drugs and a variety of mechanisms of their action, the effectiveness of existing drugs continues to be insufficient.
Among the numerous natural and synthetic heterocyclic compounds that exhibit anticancer activity, 7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine
derivatives, which are able to initiate different pathways of tumor cell death. Based on this, the synthesis of new derivatives of this class
of compounds and the study of their anticancer properties is relevant.

The aim of the work is to synthesis of new 7H-[1,2 4]triazolo[3,4-b][1,3,4]thiadiazines and study their anticancer activity.

Materials and methods. It was used methods of organic synthesis, physical and chemical methods of analysis organic compounds
("H NMR spectroscopy, elemental analysis).
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Synthesis and study of the anticancer activity of some new 7H-[1,2,4]triazolo [3,4-b][1,3,4]thiadiazines

Results. In order to obtain new 7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazines, the interaction implemented of 4-amino-4H-[1,2,4]triazole-3-
thiols with the corresponding bromoacetophenones. The reaction proceeds by heating the above reagents in alcohol with the closure of
the thiadiazine ring and the formation of 7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine systems. The structure of all synthesized compounds
was confirmed by 'H NMR spectroscopy and elemental analysis data.

The study of the anticancer activity of the synthesized compounds was carried out in the framework of the international scientific
program DTP (Developmental Therapeutics Program) of the National Cancer Institute (NCI, Bethesda, Maryland, USA). It was found that
the synthesized compounds exhibited different levels of anticancer activity. The most active among the tested substances was compound
3j with an average GP value of 28.73. The most sensitive to it were the lines of melanoma MDA-MB-435 and SK-MEL-2, kidney cancer
A498 and RXF 393, CNS cancer SNB-75, and non-small cell lung cancer NCI-H522. The secondary stage of studies of this compound
confirmed its high anticancer activity against most cancer cell lines.

Conclusions. As a result of the interaction of 4-amino-4H-[1,2,4]triazole-3-thiols with the relevant bromoacetophenones, a series of new
triazolo[3,4-b][1,3,4]thiadiazines was not described in the literature was synthesized. Testing the synthesized compounds for the antitumor
activity made it possible to isolate 1 highly active compound with a pronounced anticancer effect, which in terms of activity approaches
or exceeds the known drugs 5-fluorouracil (5-FU) and cisplatin, as well as an anticancer agent, curcumin.

Key words: organic synthesis, NMR spectroscopy, triazolo[3,4-b][1,3,4]thiadiazines, anticancer activity.
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CuHTE3 M MccnefoBaHMe NPOTUBOONYXONEBOW aKTUBHOCTU HEKOTOPBIX HOBbIX 7H-[1,2,4]tpnasono[3,4-b][1,3,4]TmapnasuHos
N. . Mupko, T. W. YabaH, B. B. Orypuos, V. B. panak, B. C. Matuiuyk

Momck apheKTUBHBIX ManOTOKCUYHBIX MPOTUBOOMYXONEBBLIX CPEACTB — OAHA M3 BaXHENLLMX Npobrem B COBPEMEHHON MeamLyHe n dap-
maumn. HecMoTps Ha 60nbLUol BbIGOP NPOTMBOOMYXONeBbIX NPenapaToB U pasHoobpasne MexaHW3MOB UX AeNCTBUS, APDEKTUBHOCTb
CyLLEeCTBYIOLMX NpenapaToB OCTAETCS HeAoCTaTouHOW. Cpean MHOrOYUCIIEHHBIX MPUPOAHBLIX U CUHTETUYECKUX FeTePOLMKINYECKUX
COEAMHEHNI, KOTOPbIE NPOSIBASIOT MPOTUBOOMYXOMNEBYO aKTUBHOCTb, BCE BOMbLLUMI MHTEPEC BbI3bIBAKOT Npon3BoaHble 7H-[1,2,4]Tpuaso-
no[3,4-b][1,3,4]TnagnasunHa, KOTopble CNOCOOHBI K MHALMALMM Pa3NUYHBIX NYTEN MMOENM OnyxoneBbIX KNETOK. Takum 0b6pasom, akTyarneH
CWHTE3 HOBbIX MPOM3BOAHbBIX YKa3aHHOTO KIacca COEAMHEHUN W U3yYeHWe UX MPOTUBOOMYXOMNEBbIX CBOWCTB.

Llens pabotbl — cuHTe3 HoBbIX 7H-[1,2,4]Tpna3ono(3,4-b][1,3,4]TmagmasnHoB 1 uccrnefoBaHWUs UX NPOTUBOOMNYXONEBOM aKTUBHOCTU.

Matepuans! 1 metoabl. Vicnonb3oBany METOAMKY OPraHNYEeCcKOro CUHTe3a, pranyeckme n Prusnko-xuMU4eckne MeToapl aHanmsa opra-
Huyeckux coeguHenwnit (AMP "H-cnekTpockonusi, aneMeHTHbI aHanms).

Pesyniratsl. ins nonyyenus HoBbix 7H-[1,2,4]tpuasono(3,4-b][1,3,4]TmaamasmHoB ocyLLecTBneHo B3aumogencTemne 4-amnHo-4H-[1,2,4]
Tpnason-3-TWONOB C COOTBETCTBYOLLMMY GpomaLieTodeHoHaMu. Peakuusi NpoXoauT Npy HarpeBaHUU Ha3BaHHbLIX PeareHToB B CiNpTe
C 3aKpbITMEM TUAAMA3MHOBOIO LKA U dopmupoBaHuem 7H-[1,2,4]tpuasono[3,4-b][1,3,4]TmagnasmHoBoi cuctemel. CTpyKTypa BCex
CUHTE3MPOBaHHbIX COeAMHEHUI noaTBepxaeHa meTogoM AMP 'H cnekTpockonuu v AaHHbIMU 31eMEHTHOTO aHanmsa.

[poTBOOMYXONEBY aKTUBHOCTb CUHTE3UMPOBAHHBLIX COEAVHEHWUI M3yvanu B paMKkax MexayHapoAHOW HayyHow nporpammsl DTP
(Developmental Therapeutic Program) HauwuonansHoro uHctutyta paka (NCI, Betesga, Mapunena, CLUA). YctaHoBneHo, 4TO CUHTe-
31MpOBaHHble COeayHEHVS NPOSIBIANN NPOTUBOOMNYXONEBOE AeliCTBME Pa3HOro ypoBHS. CaMbIM aKTUBHBIM Cpeay TeCTUPYEeMbIX BELLECTB
0Kasanock coeuHeHue 3j co cpeaHnm 3HaveHnem GP 28.73. Hanbonee YyBCTBUTENBHBIMY K HEl Obln ninHum MenaHombl MDA-MB-435 n
SK-MEL-2, paka novek A498 n RXF 393, paka LIHC SNB-75 1 Hemenkokneto4Horo paka nérkux NCI-H522. BropuyHblii aTan nccneposa-
HWIA 3TOrO COEAVHEHWS NOATBEPAMIT €70 BbICOKYO MPOTUBOOMYXOMEBYIO aKTUBHOCTb B OTHOLLEHWW BOMbLUMHCTBA NNHWIA PAKOBbIX KIETOK.

BeiBogakl. B pesynisrate Banmogelictaus 4-ammHo-4H-[1,2,4]tpuason-3-T1onoe ¢ COOTBETCTBYOLWMMI BpoMaLieToheHoHamm nonyyeHa
Cepusi HOBbIX He OMUCaHHbIX B HAy4HOW nuTepatype Tpuasono|3,4-b][1,3,4]TnaanasnHoB. TeCTUpOBaHNE CUHTE3UPOBAHHBIX COEAVHEHWI
Ha NPOTVBOOMYXONEBYO aKTUBHOCTb NMO3BOMWIIO BbIAENNTb BbICOKOAKTUBHOE COEAVHEHUE C BbIPAXXEHHbBIM MPOTUBOOMNYXOMNEBbIM adhdek-
TOM, KOTOPOE MO NoKa3aTensM akTMBHOCTU NPMBNKXaeTCs UMK NPeBbILIAET U3BECTHbIE NeKapcTBEHHbIE cpeacTBa 5-propypaumn (5-FU)
1 UMCNNATUH, @ Takke BELLECTBO NPOTMBOOMYXONEBOrO AENCTBUS KYPKYMMH.

KntoueBkle cnoea: opraHnyeckuin cuHtes, AMP-cnektpockonus, Tpuasono[3,4-b][1,3,4]TmaaunasuHel, NpoTMBOONYXONEBas akTUBHOCTb.

AxTyanbHble BONpochl (hapMaLeBTMYECKON N MeAULMHCKON Hayku u npakTuku. 2021. T. 14, Ne 3(37). C. 320-327

OHKOJIOT19HI 3aXBOPIOBAHHSA — O/THA 3 HAHAKTYaJIBHIIIIX IIPO-
6reM cydacHoi MeaunuHA Ta papmartii [1]. CydacHuii cran
Tepartii paKy TaKHH, IO MOITYK HOBUX ITiXOIIB A0 JIKyBaHHS
BiZOyBaeThCs 0€3 PeBONIONIHHNUX NpopuBiB. He3Baxkaroun
Ha HasIBHICTb y KIIHIYHIHM npakTuii monax 100 npoTtumyx-
JIMHHUX JIIKAPChKUX 3ac00iB, €(peKTUBHICTH OLIBLIOCTI 3
HUX HepocTaTHs. CIIeKTp OHKOJIOTTYHHUX 3aXBOPIOBAHb, 110
YyTaMBi 0 XimieTeparii, oOMekeHni. BiapmIicTs cromyk,
10 OTPUMAJIH, KIIHIYHO HE 3aCTOCOBYIOTH U€pe3 BHCOKY
TOKCHUYHICTB, TIOTaHy PO3YHHHICTH Y BOIIi, HEBUOIPKOBY JIi0
Ta HU3KY 1HIUX o0iuHnX edekTis [2]. Tomy 3anumaerses

aKTyaJIbHUM TIHTaHHS IOZI0 PO3pOOJICHHSI HOBHX aKTHBHi-
X JIKapCHKUX 3aC00iB.

IMonan 60 % nikapchbKux 3ac00iB, KOTP1 HUHI BAKOPHUCTOBY-
10Th, HAJIEXKATh JI0 TETEPOLMKITIYHUX CIIONYK [3], 1 ToMy 11eit
HAIpsIM [IBUJIKO PO3BUBAETHCS Ta € aKTyalIbHUM. KoHieHco-
BaHI HITPOT€HOBMICHI reTePOLIMKIIIYHI CUCTEMH BUKJIMKAIOTh
HayKOBHUH IHTEPEC Yepe3 IMMPOKUI CIIEKTP (hapMaKOIOTiaHOT
aktuBHOCTI [4]. Jocmimkenns 7H-[1,2,4]rpia3omno[3,4-b]
[1,3.4]Tiagia3uHIB — HE BUHATOK. YCITIITHO BUBYAIOTH IIPO-
TUIYXJIMHHY [5—8], npoTu3ananbHy [9], aHTUKOHBYJIbCAHTHY
[10], anTEMikpoOHY [11-14], mpoTuTyOepKyb03HY [15] i
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Puc. 1. CuHtes HoBux 7H-[1,2,4]tpia3ono[3,4-b][1,3,4]TiagiasuHiB.

AHTHOKCUJIAHTHY [ 16] aKTHBHOCTI II6OTO KJIaCy CIIONTyK. Tomy
TIOITYK HOBHX MPOTHIYXJIMHHHUX areHTiB cepel] Ha3BaHOTO
KJIaCy CHOJIYK — [IKaBUH Ta aKTyallbHUIT HAIPSIM.

MeTa po6otu

Cunres HOBUX 7H-[1,2,4]Tpiazono[3,4-b][1,3,4]riagia3uHiB
1 TOCTIKEHHS TXHBOT MPOTUITYXJIMHHOI aKTUBHOCTI.

Marepianu i MeTogu gocnimkeHHA

3acTocyBaau METOOWKH OPTaHIYHOTO CHHTE3Y, (pi3nuHi
Ta (hI3MKO-XIMIUHI METOIU aHaJli3y OPraHIiYHUX CIIOIYK
(SIMP '"H-criekTpocKortisi, eIeMEHTHHUI aHai3).

Pesynbratu

Ximiuna yactuna. [Ipogomxyroun cucTeMaTHYHE BUBYCHHS
HITPOT'€HOBMICHUX T€TEPOIMKIIIB SIK MOTCHIIIHUX 01010T14-
HO aKTHBHHUX pedoBHH [ 17-20], 3aiiiCHIIIN CHHTE3 HOBUX HE
omnucanux y (axosii siteparypi 7H-[1,2,4]rpiazono[3,4-b]
[1,3,4]Tiagia3uHiB Ui HACTYITHOTO CKPHMHIHTY Ha MPOTH-
MYXJUHHY aKTHBHICTb. I IIbOr0 BHBYMIIM B3Aa€EMOIIIO
4-amino-4H-[1,2,4]rpiazon-3-rionis 1a-d [21] 3 6pomoariero-
(enonamu 2a-d. BusiBuy, 110 i1 yac HarpiBaHHs Ha3BaHNUX
peareHTIB y CrupTi BiIOYBa€ThCS 3aKPHUTTS Tia[ia3HOBOTO
UKy 3 GOpMyBaHHAM CKIagHonoctymHoi 7H-[1,2,4]tpia-
30110[3,4-b][1,3,4]Tiania3uHOBOI CHCTEMH 3a-1.

[HIUBIAYaIBHICTD 1 CTPYKTYpa CHHTE30BAHUX CIOIYK
MiATBEpKeHI METOAAMH KiIbKICHOTO €JIeMEHTHOTO
aHasizy, cnekrpockomieto IMP. [utepnperaris cnekTpis
Jlania 3MOTy BCTAHOBHTH, 1[0 CUTHAJIN JJISI TIPOTOHIB YCiX
CTPYKTYPHUX OJIMHHUIIb CIIOCTEPIray B iXHIX XapaKTepHUX
nianasoHax.

®apmakosioriuna yactuna. [IpoTUIyXJIMHHY aKTUBHICTb
CHHTE30BaHUX CITOTYK BHBYAIN B HartioHampHOMY iHCTHTYTI
paky (NCI, bere3na, Mepuenn, CIIIA) B paMkax HayKoBOi
nporpamu DTP (Developmental Therapeutic Program). In
Vitro NOCHIIKEHHS 3aiiicHuan Ha 60 JiHISX KIITHH, 110
OXOIUTIOIOTH OUNBIIICTD IMyXIMHHUX 3aXBOPIOBAHB JIFOIH-
HU B KOHIIeHTparlii peuoBunu 10° momb/n. Po3paxoBanuit
BIZICOTOK pocty kiituH JniHiid paky (GP, %) nopiBHsHO 3

Tabnuusa 1. UnutoTokcnyHicTb cnonyk 3a-n Ha 60 niHisx pakoBWX KMITUH
(koHueHTpais 10-° M)

CepepHs [ianasoH
MITOTMYHA | MITOTUYHOI HaitvyTnuBiwi niHii kniTuH
AKTUBHICTb | aKTUBHOCTI i MITOTUYHA aKTUBHiCTb, GP %
60 ninin, % | 60 niHin, %
HOP-92 Hepnpi6HOKNiTUHHWIA paK
3a 10228 80.30-120.14 nerenb 80.30
3b | 100.24 86.63-115.39 | UO-31 Pak Hupok 86.63
CAKI-1 Pak Hupok 84.11
3¢ |99.17 84.11-121.12 UO-31 Pak Hipok 86.94
3d |98.84 82.74-112.57 | CAKI-1 Pak Hupok 82.74
3e |97.90 83.17-114.33 | UO-31 Pak Hupok 83.17
CAKI-1 Pak Hupok 77.12
3f  |197.21 77.12-110.41 | TK-10 Pak Hupok 85.16
UO-31 Pak Hupok 75.27
HOP-92 Hepgpi6HokniTWHHWIA pak
3g |99.07 58.67-119.56 | nereHb 58.67
UO-31 Pak Hupok 73.84
RXF 393 Pak Hupok 54.90
UO-31 Pak Hupok 67.32
3h | 95.30 54.90-116.00 SF-539 Pak LIHC 68.50
SNB-19 Pak LIHC 75.13
. 73.68 — UO-31 Pak Hupok 73.68
i |04z 120.14 RXF 393 Pak Hupok 78.45
MDA-MB-435 MenaHoma
SK-MEL-2 MenaHoma -14.80
A498 Pak Hupok -12.43
3j |28.73 -22.15-76.18 | RXF 393 Pak Hupok -6.84
SNB-75 Pak LIHC -4.24
NCI-H522 HepnpibHOKNITUHHMI pak
nereHb -2.45
A498 Pak Hupok 79.35
3k 199.31 79.35-116.39 | UO-31 Pak Hupok 79.97
UACC-62 MenaHoma 83.48
UO-31 Pak Hupok 65.64
31 |96.46 65.64-115.57 | RXF 393 Pak Hupok 70.10
SNB-19 Pak LIHC 78.15
5487 — OVCAR-8 Pak Hupok 54.87
3m |92.53 11'3 10 UO-31 Pak Hupok 60.12
’ T-47D Pak monoyHoi 3anosu 64.65
SR [lenkemis 53.81
MDA-MB-435 MenaHoma 57.97
N EE 53.81-101.40 | 565 Neiewis 60.04
UO-31 Pak Hupok 64.36

KOHTpOJIeM OyB KUIBKICHUM KPUTEPIEM aKTUBHOCTI CIIOITYK
[22]. Pesynbratén BUBYCHHS MPOTUITYXJIMHHOI aKTHBHOCTI
HaBesieHl B mabnuyi 1.

BcTaHOBIEHO, 110 CHHTE30BaHI CIOIYKN MOKA3alH IIPo-
THUITyXJIMHHY /110 pi3HOTro piBHA. Criomyku 3a-f 3 ankuibHIM
pamukaiom y 3 monokenni 7H-[1,2,4]rpiazomno[3,4-b][1,3,4]
Tiaia3MHOBOI CHCTEMH MaiiKe He MaJT| IIPOTHITYXJITHHOI aK-
THBHOCTI. Crionyku 3 peHiIbHIM 1 OEH30IbHUM paiKalaMH
akTuBHiI. Halikpaioro gi€ro xapakrepusyBasiacs CroyKka
3j i3 cepenniM 3HaueHHsM GP 28.73. Haltuymnusimmmu 10
Hel Oy Jinii Menanomu MDA-MB-435 1 SK-MEL-2, paky
HUpok A498 1 RXF 393, paxy HHC SNB-75 ta HenpidHo-
KJITHHHOTO paky jerenb NCI-H522.
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Tabnuus 2. In vitro [OCTIMKEHHS NPOTUNYXIIMHHOI aKTUBHOCTI cronyku 3j Ha 60 niHisix pakoBUX KNiTUH Npy rpaaieHTi koHueHTpauin 10%-10°M

CCRF-CEM 1,66 >100 LOX IMVI 0,838 >100
HL-60(TB) 0,333 >100 MALME-3M >100 >100
K-562 0,321 >100 M14 0,435 >100
Tenkemis
MOLT-4 0,461 >100 MDA-MB-435 0,196 0,459
RPMI-8226 0,895 >100 MenaHoma SK-MEL-2 0,921 96,9
SR 0,251 >100 SK-MEL-28 274 >100
A549/ATCC 0,702 >100 SK-MEL-5 0,595 >100
EKVX 6,84 >100 UACC-257 >100 >100
HOP-62 1,23 >100 UACC-62 0,536 >100
HOP-92 2,58 >100 IGROV1 0,801 >100
HenpiGHOKMITMHHWIA pak nereHb NCI-H226 3,45 >100 OVCAR-3 - -
NCI-H23 2,18 >100 OVCAR-4 6,28 >100
NCI-H322M 5,16 >100 Pak sieuHukis OVCAR-5 2,57 >100
NCI-H460 0,389 50,0 OVCAR-8 1,78 84,6
NCI-H522 0,440 2,54 NCI/ADR-RES 0,262 0,882
COLO 205 0,492 245 SK-OV-3 1,76 >100
HCC-2998 1,04 >100 786-0 6,02 >100
HCT-116 0,428 >100 A498 0,445 523
EnitenianbHuin pak KULLKIBHUKa HCT-15 0,416 >100 ACHN 3,27 >100
HT29 0,411 3,53 CAKI-1 0,750 >100
Pak Hupok
KM12 17,3 >100 RXF 393 1,87 19,7
SW-620 0,378 >100 SN12C 0,799 >100
SF-268 6,37 >100 TK-10 54,1 >100
SF-295 0,844 >100 Uo-31 2,15 >100
SF-539 0,925 4,76 MCF7 1,60 >100
R SNB-19 3,50 >100 MDA-MB-231/
SNB-75 0392 [527 ATCC A
U251 0,528 >100 Pak monouHoi 3anoan HS 578T 1,20 25,6
PC-3 0,815 >100 BT-549 0,385 >100
Pak npocratu
DU-145 2,85 >100 T-47D 0,869 >100
MDA-MB-468 1,69 8,08

Cronyky 3j oOpauit 11t BTOpUHHOTO €TaIy JOCIiIKCHB,
0 nependayaB TecTyBaHHS Ha 60 JIHISX PAKOBHUX KIIITHH
y I’SITH KOHIEHTpauisx npu 10-pa3oBoMy po3BecHHI
(100 uM, 10 uM, 1 uM, 0,1 puM T2 0,01 M) 3a cTaHAAPTHOIO
npoueayporo NCI [22].

[pyHTYIOUHCH HA €KCIIEPUMEHTATLHUX JAHUX in Viiro
CKPHUHIHTY CIIONYK, PO3paxyBajiy 3 J0303aJIeKHI ITapaMeTpu:

— GI,, — KoHIIeHTpais, 0 BUKJIMKAE NPUTHIYEHHS POCTY
50 % KITITHH JIiHIT;

— TGI — xoHIEHTpallisl CHONYKH, 10 CHPUYHMHSIE TIOBHE
MIPUTHIYEHHS POCTY;

— LC50 — KOHIICHTpAIlis PESYOBUHM, IO MPU3BOTUTH IO
50 % 3aru0eni KIiTHH.

IMokasznuk Gl inTepnpeTyoTh K €QeKTUBHUHA piBEHb
inriOysanns, TGI — ax nurocrarnanuii edekr, a LC, | — ne-
TallbHA KOHLIEHTPALIis, [0 XapaKTepU3ye IUTOTOKCUYHY JIiIO.
Slxmio snagenns napametpis (Gl , TGl ta LC, ) Memue Hix
100 uM, cnioryku BU3HA9alOTh SIK aKTUBHI (IO ITi€T JIiHIT).

Pe3ynbraTt IpyHTOBHOTO i7 Vitro CKPUHIHTY CIIOIYKH 3]
HaBeJIeHi B mabnuyi 2. AHai3 MiATBEPIUB BUCOKY IPOTH-
MTyXJIMHHY aKTUBHICTB IIi€1 CITOTYKH MO0 OIIBIIOCTI JiHIH
PaKoBHX KJITHH, PO 1€ CBIIUUTH MOKa3HUK CEPETHHOTO
snagenns Gl , mo cranosuts 5,297.

[Tz yac HaCTYIHOTO eTaty JOCIHKeHHS IPOTUITY XJIMHHOT
AKTUBHOCTI PO3paxyBajH iHAEKC ceneKTHBHOCTI (SI) edexty
CIIOJTYK Ha PiBHI Ji€BOTO iHriOyBaHHS — BiJIHOILICHHS Cepell-
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Bua paky

Tabnuus 3. CenekTUBHICTb il cnonyku 3j Ha okpemi BAV 3axBoptoBaHb Ha pisHi Gl
I S T2 T N O T G

Gl, 0,654 2,552 2,924 2,093 25,658 2,242 8,676 1,833 1,040
3i

/
} Sl 8,099 2,076 1,812 2,531 0,206 2,363 0,611 2,890 5,093

I1: neiikemist; HOKPI: HeopiGHOKNiTMHHWIA pak nereHb; EMK: enitenianbHuii pak kuwkisHuka; PLIHC: pak LIHC; M: menaHoma; PA: pak sieunwkis; PH: pak
Hupkw; PIM: pak npoctatu; PM3: pak monoyHoi 3anosu.

Tabnuus 4. MopiBHAHHS NPOTUNYXIMHHOI Aji cnonyku 3j 3 nikapcbkumu 3acobamu

Cnonyka

I I L (O T I L L T
3 0,654 2,552 2,924 2,093 25,658 2,242 8,676 1,833 1,040 5,297
5-cpropypauun | 15,1 >100 8,4 72,1 70,6 61,4 45,6 22,7 76,4 52,5
LucnnatuH 6,3 9.4 21,0 47 8,5 6,3 10,2 5,6 13,3 9,48
KypkymiH 37 9,2 47 58 71 8,9 10,2 11,2 59 7,41

N: nevkemis; HOKPIN: Heppi6HokniTMHHWIA pak nereHb; EMK: enitenianshnin pak kuwkiBHuka; PLIHC: pak LIHC; M: menaHoma; PA: pak sieqnukis; PH: pak
HupkK; PIT: pak npoctatn; PM3: pak MOnoYHoi 3anosu.

HBOTO 3HAYEHHS IMTOKa3HUKa akTuBHOCTI MID GI50 JUTA BCIX 3acanena memoouxa cunmesy 7H-[1,2,4]mpiazono[3,4-b]
JIHIH paKOBHX KJIITHH JI0 CEPEIHBOT0 3HAYEHHSI BI/INOBIHOTO [1,3,4]miadiasunis (3a-n). J1o po3unHy BiImnoBiHOTO OpOM-
MOKa3HUKa JJIs1 OKPEMOTO BUJTy 3aXBOPIOBaHHsL. [HIEKC cenek- keToHy 2a-d (1 mmois) y 10 M eTanomy momaBamu 4-ami-
THUBHOCTI B M&XaxX 3—0 TPAKTYIOTh SIK [IOMipPHY CETIEKTHBHICTB, HOo-4H-[1,2,4]rpiazon-3-tionu 1a-d (1 MMoib) 1 KU ITHITA
3Ha4eHHs SI >6 CBIAUHUTH PO BUCOKY CEJICKTUBHICTD MIPOTH- nporsiroM 4 roguH. [licis oxonmomkeHHs qoxaBain 20 M
nyxuHHOrO edexty [22]. [TapamMeTpy akTHBHOCTI JOCIIIKe- Bomu Ta 2 % po3urH amoHiaky 10 pH ~8. Y1eopenuit ocan
HUX CIIOJYK HaBeNeHi y mabauyi 3. Bucoka cenekTuBHICTh BiALIBTpyBaN 1 IepeKpUCTaAITI3yBaJIH 3 €TAHOIY.
XapakTepHa B pasi JieKeMii, ToMipHa — paKy MOJIOYHOT 3aJ103H. 3-Memun-6-penin-7H-[1,2,4]mpiazono[3,4-b][1,3,4]mi-
Y mabnuyi 4 HaBeeH1 pe3yIbTaTH NOPIBHIHHS IPOTHITYX- aoiasun (3a). Buxig — 74 %, Tromn. — 126-127 °C. Cnekrp

JIMHHOT [T crionyku 3j i3 BiIOMUMH JIKapCHKUMH 3aC00aM1 SIMP 'H: 8, m.u.:2.49 (c, 3H, CH,), 4.39 (c, 2H, CH,),
— 5-Qropypamiom (5-FU), uucruiatuom, a Tako npupos-  7.55-7.64 (m, 3H, C;H,), 8.01 (an, 2H, J = 8.9 I'n, C H,).
HOIO PEIOBHHOIO MPOTHITYXTHHHO Aii KypKkyminom. Busisn-  Oguncnieno, %: C, H, N,S: C, 57.37; H, 4.38; N, 24.33.

107 4

JIU, IO IPOTUIYXJIMHHA aKTUBHICTE crioiryku 3j Ha piBHi GI 3uaiineno, %: C, 57.49: H, 4.40; N, 24.25.

iCTOTHO TIepeBepIIye TaKy i 5-(Topypaiuiy, 3icTaBHa 3 6-(4-Xnopoghenin)-3-memun-7H-[1,2,4]mpiasono[3,4-b]

LMCIUIATHHOM 1 KypPKyMIHOM. [1,3,4]miadiasun (3b). Buxin — 69 %, Tromr. — 131-
132 °C. Cnextp SIMP 'H: §, m.u.:2.48 (c, 3H, CH,), 4.37 (c,

O6roBopeHHs 2H, CH,), 7.65 (1, 2H,J=8.6 I'u, C H,), 8.03 (1, 2H, /= 8.6

Omxe, IWIIXOM B3aeMofii 4-amino-4H-[1,2,4]rpiazon-3-Tiomnis I'n, CH,). O6uucreno, %: C, H,CIN,S: C,49.91;H,3.43; N,

i3 BiAnoBimHUMEU OpoMOALETOPEHOHAMU OTPUMAIIH CEPIIO 21.16. 3uaiiziero, %: C, 49.84; H, 3.45; N, 21.20.

HOBUX Tpiazono|3,4-b][1,3,4]|riania3uniB. Y pesynsrari dap- 6-(4-bpomocpenin)-3-vemun-7H-[1,2,4]mpiasono[3,4-b]

MAKOJIOT IYHHX IOCIT/KEHb Ha IPOTHITYXJTMHHY aKTHBHICTH HO- [1,3,4]miadiasun (3c). Buxix — 71 %, Tromn. — 143—

BocuHTes0Banmx 7H-[1,2 4ltpiasono[3,4-b][1,3 Alrianiasuniz 144 °C. Cnexrp SIMP 'H: §, m.u.: 2.48 (¢, 3H, CH,), 4.37 (¢,
BCTaHOBHMJIM: TECTOBaHI CIIOYKH XapaKTEepH3YIOThCS PI3HOO 2H,CH,),7.79 (n, 2H, J=8.6 I'y, C H,), 7.95 (1, 2H, /= 8.6
MPOTUITYXJINHHOKO a.KTI/IBHiCTIO—BiI[ MaitKe ITOBHOL BiZ[CyTHOCTi FH, CGHS)' O6LH/ICHCHO, %: ClngBrN4S: C, 4273, H, 293,
JI0 BUPA3HOTO ITPOTUITY XJIMHHOTO e(beKTy_ TaK’ TIPOTUITYXJINHHA N, 18.12. 3HaﬁﬂeH0, %: C, 4269, H, 300, N, 18.16.

AKTMBHICTB crioiyku 3j Ha pisHi Gl icToTHO BHIIA 32 TaKy s 3-Memun-6-p-monin-7H-[1,2,4]mpiasonof3,4-b][1,3,4]
5-TopypanmIy, 3icTaBHa 3 IACIUIATHHOM Ta KyPKyMiHOM. miaoiasun (3d). Buxin—69 %, Ttomn. —201-202 °C. Criextp
EKcrepiMeHTaIbHA YaCTHHA SMP 'H: 6, m.u.: 2.39 (¢, 3H, C H,-CH.), 2.48 (c, 3H, CH,),

Ximviuna wacmuna. Ha cnekrpomeTpi Varian Mercury 4.35 (¢, 2H, CH,), 7.38 (n, 2H, J = 8.1 T'm, CH)), 7.92 (x,
VX-400 (CIIA) 3usimn IMP 'H-criextpn, poGoua wactora  2H,J=8.3 T, CH,). O6uucneno, %: C,,H,,N,S: C, 58.99;
— 400 MTI'11, po3urHHUK — quMeTriIcynbhokcun (IMCO), H, 4.95; N, 22.93. 3uaiigeno, %: C, 58.94; H,4.91; N, 23.04.
BHYTpimHiN cTanaapt — rerpameriicuwiad (TMC). Ha npu- 6-(4-Xnopogpenin)-3-emun-7H-[1,2,4]mpiazono[3,4-b]
nani Elementar Vario L cube (DPH) BuKOHAIM €7IeMEHTHHIA [1,3,4]miadiasun (3e). Buxing — 78 %, Tromr. — 205—
aHaJIi3, Pe3yJIbTaTH SIKOTO BiAMOBIZAIOTH PO3PAXOBAHUM 206 °C. Crnektp SIMP 'H: 8, m.u.: 1.30 (1, 3H, J= 7.5 T'n,
(0,3 %). CH,-CH,), 2.86-2.92 (m, 2H, CH,-CH,), 4.35 (c, 2H, CH,),
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7.65 (n,2H,J=8.7T'n, CH,), 8.02 (1, 2H,J=8.7Tu, CH,).
Obuucneno, %: C H, CIN,S: C, 51.70; H, 3.98; N, 20.10.
3naiineno, %: C, 51.63; H, 4.05; N, 20.18.
6-(4-Bpomogpenin)-3-emun-7H-[1,2,4]mpiasono[3,4-b]
[1,3,4]miadiasun (3f). Buxig — 69 %, Ttomr. — 199—
200 °C. Cnekrp SIMP 'H: 6, m.u.: 1.29 (1, 3H, J= 7.5 'y,
CH,-CH,), 2.86-2.91 (m, 2H, CH,-CH,), 4.38 (c, 2H, CH,),
7.79 (n,2H,J=8.7T'n, CH,), 7.95 (1, 2H,J=8.7Tu, C.H,).
Obuncneno, %: C H, BrN,S: C, 44.59; H, 3.43; N, 17.33.
3uaiineno, %: C, 44.62; H, 3.36; N, 17.40.
3,6-/ugpenin-7H-[1,2,4]mpiazono[3,4-b][1,3,4]miadiaszun
(3g). Buxin—81 %, Tromm. —220-221 °C. Criextp SIMP 'H:
8, m.u.: 4.46 (c, 2H, CH,), 7.54-7.65 (m, 6H, Ar), 8.00-8.04
(v, 4H, Ar). O6uucneno, %: C, H ,N,S: C, 65.73; H, 4.14;
N, 19.16. 3naiineno, %: C, 65.60; H, 4.09; N, 19.22.
6-(4-Xnopoghenin)-3-penin-7H-[1,2,4]mpiazono[3,4-b]
[1,3,4]miadiasun (3h). Buxin — 71 %, Tromr. — 199—
200 °C. Cnektp SAMP 'H: 6, m.u.: 4.44 (c, 2H, CH,), 7.57
(m, 3H, J= 6.3 I'u, C,H,), 7.66 (1, 2H, J = 8.4 I'u, C.H,),
8.00-8.03 (M, 4H, C H,+C H,). O6uncneno, %: C H, CIN,S:
C,58.80; H,3.39; N, 17.14. 3natineHo, %: C, 58.73; H, 3.41;
N, 17.20.
6-(4-bpomoghenin)-3-gpenin-7H-[1,2,4]mpiazono[3,4-b]
[1,3,4]miadiasun (3i). Buxin — 83 %, TTomm. — 222—
223 °C. Cnextp SIMP 'H: 6, m.u.: 4.43 (c,2H, CH,), 7.55-7.60
(M, 3H, CH)), 7.79 (n, 2H, J = 8.6 I'u, C H,), 7.94 (n, 2H,
J=8.6Tu,CH,),8.01 (un, 2H,J=8.9 ', C H,). O6uncneno,
%: C,H BrN,S: C, 51.86; H, 2.99; N, 15.09. 3naiineno, %:
C,51.77; H, 3.03; N, 15.06.
3-@enin-6-p-monin-7H-[1,2,4]mpiasono[3,4-b][1,3,4]
miadiazun (3j). Buxin—71 %, Trorur. —211-212 °C. Criextp
SIMP 'H: 6, m.u.: 2.39 (¢, 3H, CH -CH,), 4.44 (c, 2H, CH,),
7.39 (n,2H,J=83Tu,CH,),7.57-7.61 (m,3H,CH,), 7.91
(m, 2H, J=8.2Tu, CH,), 8.02 (un, 2H, J = 9.0 I'u, C H,).
O6umcreno, %: C _H, N,S: C, 66.64; H, 4.61; N, 18.29.
3Hatineno, %: C, 66.60; H, 4.55; N, 18.36.
3-bensun-6-¢henin-7H-[1,2,4]mpiaszono[3,4-b][1,3,4]mia-
Oiasun (3k). Buxin — 68 %, Tromr. — 221-222 °C. Criextp
SIMP 'H: 6, m.u.: 4.29 (¢, 2H, CH,-C H,), 4.40 (c, 2H, CH,),
7.18-7.33 (M, 5H, Ar), 7.55-7.63 (M, 3H, Ar), 7.99 (n, 2H,
J = 6.9 I', Ar). Obuucaeno, %: C.H/NS: C, 66.64; H,
4.61; N, 18.29. 3uatineno, %: C, 66.71; H, 4.60; N, 18.28.
3-Bensun-6-(4-xnopogpenin)-7H-[1,2,4]mpiazono[3,4-b]
[1,3,4]miadiasun (31). Buxin — 78 %, Ttomm. — 198—
199 °C. Cnekrp AMP 'H: 6, m.u.: 4.29 (¢, 2H, CH -C H)),
439 (c, 2H, CH,), 7.21-7.34 (m, SH, C/H,), 7.64 (n, 2H,
J=8.5Tu,CH,).8.00 (n,2H,J=8.6I'n, C.H,). O6uncneno,
%: C17H]3C1N4S: C,59.91; H, 3.84; N, 16.44. 3unaiineno, %:
C,59.99; H, 3.82; N, 16.37.
3-Bensun-6-(4-opomopenin)-7H-[1,2,4]mpiazono[3,4-b]
[1,3,4]miadiazun (3m). Buxin — 71 %, Tromn. — 205—
206 °C. Cnextp SAAMP 'H: 6, m.u.: 4.28 (¢, 2H, CH -C H)),
4.38 (c, 2H, CH,), 7.21-7.32 (m, 5H, C,H)), 7.78 (n, 2H,
J=8.7Tu,CH,).7.92 (n,2H,J=8.7T'n, C.H,). O6uncneno,
%: CH BrN,S: C, 53.00; H, 3.40; N, 14.54. 3naiineno, %:

177713

C, 53.12; H, 3.45; N, 14.60.

3-Fenzun-6-p-monin-7H-[1,2,4]mpiasono[3,4-b][1,3,4]
miadiazun (3n). Buxig— 69 %, Ttorur. —202-203 °C. Criextp
SIMP 'H: 8, m.u.: 2.39 (¢, 3H, C.H,-CH,), 4.28 (c, 2H, CH.-
CH,), 4.36 (c, 2H, CH,), 7.20-7.32 (m, SH, CH,), 7.38 (x,
2H,J=8.1Tnu, CH,).7.89 (n,2H,.J=8.2T'u, C.H,). O6unc-
neno, %: C H N S: C, 67.47 H, 5.03; N, 17.49. 3naiineHo,
%: C, 67.55; H, 5.12; N, 17.44.

Dapmaronoziuna yacmuna (WPOMunyXauHHAa AKMUSHICMy).
[IpoTHnyXJIMHHY aKTHBHICTh CHHTE30BaHHX PEYOBHH BHBYA-
s B HanionansHomy iHcTHTYTI paky [22]. Lle nociimpkeHHs
nependayaio TecTyBaHHs Ha 60 JTHISX PAKOBHX KITITHH.

[TepBUHHMIT CKPUHIHT TIOJISITAaB Y JOCIHI/PKEHH] CIIONYK
y KoHteHTparii 10° M, sKi momaBand 10 KyJIbTyp KIITHH,
1HKyOyBasn 48 roauH. 3a JONOMOT0I0 OapBHUKA (CYIHHOPO-
naMiny b) Bu3Hauanmu KiHIeBy TOUKy. Pe3ynsrati JoCiimkeHb
TECTOBAHUX CIIONYK HaBeIEHI AK BiacoTok pocty (Growth
percent, GP%) KIiTHH MOPIBHSHO 3 POCTOM KOHTPOJIBHUX
KIIITHH Oe3 3pa3KiB, [0 BUBYAIIH.

BropunHMii eTar NpoTHITYXJIMHHOI aKTUBHOCTI TIepenoa-
YaB JIOCJIDKEHHS CIIOJTYK, 1110 BU3HAYMIIH Ha TIEPIIOMY eTarl,
B 5 KoHIeHTpaIisax. Y cepenoputi RPMI 1640, sike MicTHTB
5 % ¢eranpHoi Onuayoi cupoBarku i 2 MM L-nmiroraminy,
31 CKPHHIHIOBOI MaHEeNl BHPOILYBAJIN JIIOACHKI MyXJIMHHI
kiituau. [lepen nonaBaHHSM PEYOBHH, 110 JOCIIKYBAIH,
Bijipasy miciist IHOKy sl KiniThH 3a Temmneparypu 37 °C, 95 %
nositps, 5 % CO, Ta 100 % BigHOCHiH BoJIOroCTi MPOTATOM
24 roj1 iHKyOyBaIi MIKpOTHTPOBI TIJIAHILIETH.

[Ticns nux npoueayp KIiTHHY (BiKCyBaM in Sity Ta IPOTS-
rom 60 xB iHKyOyBasu 3a Temmeparypu 4 °C. Hamami 0,4 %
pozunH cynsdpopomaminy b (SRB) (100 mxi) B 1 % amerar-
Hill KHCIIOT1 T0JaJTi B KOJKHY JIYHKY, TTiCIIS IIOTO TUIAHIIIETH
iaKyOyBamm me 10 xB 3a KiMHaTHOI Temmepatypu. [licis
3a0apBICHHS BUAAISUIN HE3B si3aHUN OapBHUK, JETEKTyBa-
i abcopOIifo Ha aBTOMATH30BAHOMY pifepi TIpH JOBKHUHI
xBryi 515 HM.

IpyHTyIounch Ha 7 BUMIpIOBaHHAX abcopOlii, 30KkpeMa
HynboBoro gacy (1z), pocty konTponsHoi mpodu (C) Ta pocty
3a HasIBHOCTI PEUOBHH, sIKi BUBYaJIM B 5 KoHIeHTpauisix (Ti),
O0YHCITIOBAJIN BIJICOTOK POCTY KJIITHH ISl KOYKHOT KOHIICH-
Tpaii 3a popmyaamu:

[(Ti-Tz)/(C-Tz)] x 100 mist KOHIEHTpAIii, I KX
Ti>Tz

[(Ti-Tz)/Tz] x 100 myst koHueHTpari, mst sskux Ti < Tz.

3a numMu 00paxyHKaMu BU3HAYAIM 3 J10303aJI€XKHI Mapa-
METpPH ISl KOKHOT 3 TECTOBHX PEUOBHH:

1) GI,, (mpurHivYeHHs pOCTY) — KOHIEHTPAIlis PEYOBHHH,
110 CIpUYKHsIe 1HT10yBaHHs pocTy 50 % KIIiTHH;

2) TGI (3aranpHe TPUTHIYCHHS POCTY) — KOHIICHTPAIiS
PEYOBHHH, IO TIOBHICTIO MIPUTHIYYE PICT KIITHH;

3) LC,, (eTanbHa KOHUEHTpAis) — KOHIEHTpALis, SKa
crippunHse 3arnoens 50 % myXIMHHAX KITITHH.

BucHoBku

1. Y pesymerari B3aemonii 4-amino-4H-[ 1,2 ,4]tpiazomn-3-Ti-
OJIB i3 BIAMOBITHUMH OpoMoOarneToeHOHAMHU OTPHMAIN
cepiro e He onmucaHuX y (axosiit mireparypi 7H-[1,2,4]
Tpiazono[3,4-b][1,3,4]riania3uHiB.

ISSN 2306-8094

Current issues in pharmacy and medicine: science and practice. Volume 14. No. 3, September — December 2021 325



I. I. Myrko, T. I. Chaban, V. V. Ohurtsov, I. V. Drapak, V. S. Matiichuk

2. JlanuMH eJIeMEHTHOTO aHamizy Ta metomom SIMP 'H
CTIEKTPOCKOTIIi I ATBEPIVIIN CKIIAJ i CTPYKTYpy CHHTE30Ba-
HHUX PEYOBHUH.

3. PesynbTraTu (hapMakoJIoriyHOrO CKPUHIHTY TECTOBAHHX
Tpiazono[3,4-b][1,3,4]|Tiagia3nHiB MOKa3aIM BHPa3Hy BUOIp-
KOBY IIPOTHITYXJIMHHY aKTHBHICTb, 110 A€ iICTABU BBAYKATH
7H-[1,2,4]Tpiazono[3,4-b][1,3,4]Tiagia3mHOBY CHCTEMY
MIEPCHEKTUBHUM MOJICKYJISIPHUM KapKacoM JUIsl TU3aiHy
MOTEHIIHHNX TMPOTUITYXJIMHHHUX areHTiB.
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OpwuriHanbHi gocnimKeHHs Original research

Bnnue 3aco6y lMaHkpeo-lnaHT Ha ricToNnoriyHi NOKa3HMKK NeYviHKu
3a YMOB rOCTPOro TOKCMYHOro renaTuTy

%

1. M. Tpytaea®*

IHCTUTYT NigBuMLLEHHS KBanidikawii cnevuianicTis papmalii, HauioHansHuin hapmaLleBTUYHWIA yHIBEPCUTET, M. XapkiB, YkpaiHa

TOKCUYHI yparkeHHs neviHKv € HalbinbLU NpobreMHuMK 4n1s hapmakoTepanii Ta, BignoBigHO, HopManisaLlii cTaHy navlieHTa. HanyacTilui renaToToKCuHM
— anKorornb, Nk, NOBYTOBI Ta NPOMWCIIOBI TOKCUHW, Aist AKX Ha NEYiHKY NMPU3BOAUTL [0 PO3BUTKY HEKpo3y renatoumTie. OCobnmBICTIO NikapCbKoro
TOKCUYHOIO renaTtuTy € LWMPOKMIA CNEKTP KNiHIYHWX NPOSIBIB, BiACYTHICTb OAHO3HAYHUX METOAIB [iarHOCTVKW 3aXBOPOBaHb, HEPIAKO NOraHWi NPOrHO3,
L0 poBUTb Oro OAHIEID 3 HaCKNaaHILLMX Npobrem y KriHiYHiA npakTyui. MepcnekTMBHUM NikapcbkuM 3acobom Ans Tepanii TOKCUYHNX YpaXkeHb
MeviHKV MOXHa BBaXaTu 6araTOKOMNOHEHTHUIA POCIIMHHMIA 3aCiD, KA BITYM3HSHUIA BUPOBHWK BUNYyCKae y dopMi Ai€TUYHOI JobaBkM.

MeTa po6oTu — goCnianTU BNNNB POCMMHHOIO 3acoby MMaHKkpeo-InaHT Ha ricTonoriyHy CTPyKTYpY MeviHKW LypiB B yMOBax NiarocTpoi eta-
HOJ-TETPaXIIOPMETAHOBOI IHTOKCMKALLi.

Matepianu Ta metogu. CchopmyBanu Moaenb OTPYEHHS Ta AOCTIANMM 3pa3ky NeYiHKM Binux HeniHiiHmMX Lwypis. MikponpenapaTi BUBYanM
nig CBITNOBMM MikpockonoM Granum, MikpockoniyHi 306paxeHHst pobunu undposoto kamepoto Granum DCM 310. doTosHiMki onpautoBani
Ha komm'toTepi 3a gonomMoroto nporpamu Toup View.

Pesynirartu. [locnigunu Mikponpenapartu, WO OTpUMaHi 3i 3paskiB NeYiHKM LLypiB 3@ YMOB NiArOCTPOI ETaHOI-TETPaxXI0PMETaHOBOI IHTOKCH-
kauii. [loBegeHo, Lo 3acib MaHkpeo-naHT cnpusie 3MeHLIEHHIO HEKPOTUYHUX MPOSIBIB, iAPONIYHOI ACTPOdii renaTouuTiB, NPOSBIB CTEATO3y
11 03HaK 3ananeHHs, CTUMYIIOE BYrNEBOAHWIA 0OMIH y renatouuTax, Nominiuye pereHepaTopHi MposiBy.

BucHoBku. BetaHoBunn, Lo AOCHigKyBaHWUIA 3acib Ha OCHOBI NMiKapCbKOT POCTIMHHOI CUPOBUHY 3@ YMOBW BUKOPUCTaHHS MOZENi nigrocTpoi
€TaHoI-TETPaXNOPMETAHOBOI IHTOKCMKALLii Ma€e BUpa3Hy renatonpoTEKTOPHY ik, HOpMani3ye rcTonoriYHy CTPYKTYpY renaTtouuTiB, BigHOBIHOE
MPOLLeC HAKOMUYEHHS rMiKoreHy, 3anobirae po3BUTKY XMPOBOI ANCTPOMIT NEYIHKN.

Knto4yoBi crioBa: 3axBOpIOBaHHSA NEYIHKK, renaTuT, nikapcbka pOChnHHa CUPOBUHA, MOLESHOBAHHS, AOCMIIKEHHS Ha TBapuHaX.

AxTyanbHi nuTaHHA hapmaLeBTUYHOI | MeaUYHOI Hayku Ta npakTuku. 2021. T. 14, Ne 3(37). C. 328-335

Influence of Pancreo-Plant on the histological parameters of the liver in conditions of acute toxic hepatitis
L. M. Trutaieva

Toxic liver damage is the most problematic for pharmacotherapy and, accordingly, the normalization of the patient’s condition. Most often, hepatotoxins
include alcohol, drugs, household and industrial toxins, the effect of which on the liver leads to the development of hepatocyte necrosis. The peculiarity
of drug toxic hepatitis is a wide range of clinical manifestations, the absence of unambiguous diagnostic methods, frequent poor prognosis, which
makes toxic hepatitis one of the most difficult problems in clinical practice. A promising drug for the treatment of toxic liver damage is a multicomponent
herbal remedy, which is currently produced by a domestic manufacturer in the form of a dietary supplement.

The aim of the work is to study the effect of the herbal remedy Pancreo-Plant on the histological structure of the liver of rats, under conditions
of subacute ethanol-tetrachloromethane intoxication.

Materials and methods. A model of poisoning was formed and liver samples from nonlinear white rats were examined. The slides were
examined under the light microscope Granum, photographing of microscopic images was carried out with Granum DCM 310 digital video
camera. The photographs were processed on a computer using the Toup View program.

Results. Micropreparations obtained from liver samples of rats under the condition of subacute ethanol-tetrachloromethane intoxication, were
investigated. It has been proven that Pancreo-Plant helps to reduce necrotic manifestations, hydropic degeneration of hepatocytes, manifestations
of steatosis, and signs of inflammation; it also stimulates carbohydrate metabolism in hepatocytes and improves regenerative manifestations.

Conclusions. It was found that the investigated agent based on medicinal plant materials, when using the model of subacute ethanol-
tetrachloromethane intoxication, exhibits a significant hepatoprotective effect. It normalizes the histological structure of hepatocytes, restores
the processes of glycogen accumulation, and prevents the development of fatty degeneration of the liver.

Key words: liver disease, hepatitis, medicinal plant materials, modeling, animal studies.
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BnusHue cpeactsa lMaHkpeo-lnaHT Ha rucTonoryeckme nokasarenv nevyeHu B yCroBUAX OCTPOro TOKCMYECKOro renartuta
1. H. TpyTaesa

Tokcmyeckme NopaxeHUs neveHn — Haubonee I'Ip06ﬂeMHbIe ans dhapmakoTepanmu 1, COOTBETCTBEHHO, HOPManM3aLymn COCTOSIHWS NaLMeHTa.
Yalle Bcero renatoToKCMHaMU SBMSKOTCS ankoronb, NeKapcTaa, ObITOBbIE U NPOMBbILLNEHHbIE TOKCUHbI, AENCTBME KOTOPbIX HA NeYeHb NPUBO-
OWT K pasBuUTUIO HEKPO3a renaTtounToB. OcobeHHOCTb JleKapCTBEHHOro TOKCMYEeCKoro renaturta — I.IJVIpOKI/IVI CNEKTP KNNHNUYECKNX I'IpOSIBJ'IeHI/IVI,
OTCYTCTBME OAHO3HAYHbIX METOAOB ANArHOCTUKM 3abonesaHwit, HepezaKo NNoXow NPOrHo3, YTo AEeNaeT ero O4HOW 13 CaMblX CIIOXHbIX np06neM
B KITIMHWYECKOW NpakTuke. [epcnekTMBHLIM eKapCTBEHHbIM CPEACTBOM ANS Tepanun TOKCUYECKUX NOPAKEHW NEYEHN MOXHO CYMTaTb MHO-
TOKOMMNOHEHTHOE pacTUTeNnbHOEe CPeaCTBO, KOTOpoe OTEYECTBEHHbIN npon3esoauTenb BbiMyCckaeT B q)opme AVEeTNYEecKon [06aBKM.

Llenk paboThkl — UCCNenoBaTh BMSHUE PacTUTENbHOTO cpeacTBa MaHkpeo-MNnaHT Ha MMCTONOMMYECKYH0 CTPYKTYPY MEYEHN KPbIC B YCIOBUSIX
NOAOCTPOI 3TAHON-TETPaXNOPMETAHOBON NHTOKCUKALIMM.

Matepuansl u metoabl. CchopmmpoBany Mofenb OTpaBneHus 1 nccrnegoBany 06pasubl neveHn 6enbix HeMMHENHbIX Kpbic. Mukponpena-
paTbl M3y4nnn nog CBETOBLIM MUKpOcKonom Granum, MUKpOCKonuyeckue nsobpaxenus caenamv umdgposoi kamepon Granum DCM 310.
doTorpacum obpaboTani Ha KOMMbIOTEPE C MOMOLLbIO Nporpammbl Toup View.

Pesynkrathl. M3yuunu Mukponpenapatbl, NONyYeHHble 13 06pa3LoB NeYeHn KpbIC MpX YCHOBUW NOLOCTPO 3TaHON-TETPaxnopMeTaHOBOM
WHTOKCWKaLmK. [lokasaHo, YTo cpeacTBo INaHkpeo-TnaHT cnocoBCTBYET yMEHbLUEHMIO HEKDOTUYECKUX MPOSIBIIEHWI, TMAPONUYECKON AMCTPOGDMM
renaToLmMToB, NPOSIBMEHNIA CTEaTo3a U NPU3HAKOB BOCMANEHNSs, CTUMYNPYeET YIneBofHbI 06MeH B renatouuTax, ynyyllaeT pereHepaTopHble
NpOsIBNEHUSI.

BbiBoabl. YcTaHOBMEHO, 4TO nuccnegyemMmoe CpeacTBoO Ha OCHOBE NEKapCTBEHHOIO PaCTUTENBbHOIO CbipbA NPU NCNONb30BaHUN MOAENV nod-
OCTpOVI 3TaHOJ'I-TeTanJ'IOpMeTaHOBOVI MHTOKCUKaLWK NpoABNAET 3Ha4YMTENbHOE renaTtonpoTekTopHoe JencTave, HOpManusyet ructonoruye-
CKYI0 CTPYKTYpY renatounToB, BOCCTaHaBNMBAET NPOLECChbl HAaKONIeHWUA MUKoreHa, npeaoTepallaeT passutme )KVIpOBOVI ,El,VICTpOCbVIVI NnevyeHun.

KnioueBkle crioBa: 3ab60neBaHus NeYeHun, renatur, NleKkapCcTBeHHOe pacTuUTenbHoe Cblpbé, mMoaenuposaHue, uccrneaoBaHmsa Ha XNBOTHbIX.

AxTyanbHble Bonpockl hapMaLeBTUYeCKOM U MeAVLIMHCKOW Hayku 1 npakTuku. 2021. T. 14, Ne 3(37). C. 328-335

TokcwaHi ypa)XeHHsI IETiHKH € HAHOLTHIIT IPOOIEMHUMH TS
(bapmakoTepartii Ta, BiJIIOBIIHO, HOpMaJTi3allii CTaHy MarieH-
Ta. Haifyacriiili renaroTOKCHHYU — aJIKOTOJIb, JIIKH, TOOYTOBI
Ta MPOMUCIIOBI TOKCHHH, ISl IKMX HA MEYiHKY IPH3BOIUTH
JI0 PO3BHUTKY HEKPO3y TenaToruTiB [1].

OcoONUBICTD JIKAPCHKOTO TOKCHYHOTO T'ETIaTUTY, SIKHA
peectpytoth y 10-20 31 100 THCSY MAIEHTIB, — MIAPOKHIA
CHEKTp KIIHIYHUX MPOSBIB, BIICYTHICTh OTHO3HAYHUX METO-
JiB TIarHOCTHKH 3aXBOPIOBAHb, HEPIJIKO MOTaHUI TPOTHO3,
110 pOOUTH HOTO OZIHIEIO 3 HAWCKIIAIHILIIMX TPOOIIEM Yy KIli-
HiuHI} npakTami [2,3].

Tokcuunmil rematut y 2—5 % BUNAAKIB — NPUYMHA
JKOBTSIHMII B TOCITITAII30BaHUX MAIlI€HTIB, 10 CTAHOBUTD
Mmaibke 10 % ycix BunajkiB rocrporo remaruty [4,5] ta
11 % BumaakiB rocTpoi me4iHKoBOi HenoctarHocTi [6]. o
40 Tucsg cMepTel Ha PiK 3yMOBIEHI JTIKapCHKOIO TOKCHY-
HicTio. TakoXX BOHM MOXXYTh OyTH NPUYMHOIO XPOHIYHOTO
YpaKeHHS IeUiHKH Ta (OpMyBaHHS BUpaskeHOro (Gidposy/
uuposy [7,8]. TspkkicTb Bapitoe Biji JIETKOT 10 BKpaii BaKKoT,
MOYKJIBI JIeTanbHI Hachiaku. Y po6oti Ghabril et al. [9]
BHUBYCHO CTYIIIHB TSHKKOCTI ypa)keHHsI TICUIHKH BiI il JTi-
KapchKHUX 3ac00iB y 542 Bunaikax; 3poOnIIM BUCHOBOK, 110
B 60 % BoHHM OyJH JISTKMMH Ta MOMIpHUMH, 37 % — BaxKi,
B 3 % — JeTaibHi.

[epcniekTHBHUM JIIKapCHKAM 3aC000M JUTsl Tepartii TOKCHY-
HHX Ypa’KeHb IIEUIHKH MOYKHA BB)KaTH 0araTOKOMITOHEHTHHH
pocunamii 3aci6 [Tankpeo-ITnant (BupoouuirTea [TAT « XD3
«UYepBoHa 3ipkay, M. XapKiB), KU PEKOMEHIOBAHUHA SK
TIETUYHUHA 3aci0 TS MOMIMIICHHS pOOOTH i IILTYHKOBOI
3aJ103H Ta BIIEPIIIE MPOIIOHYETHC SIK FEMaTOMPOTEKTOP. 3aci0
[Tarkpeo-ITnanT MiCTUTH CTaHAAPTU30BAHY JIKAPCHKY POC-
JIMHHY CUPOBHHY: JIOITyXa BEIMKOTO KOPiHb, OMaHy BHCOKOTO
KODIHHSI, peI’sIIIKa alTeqHOro TPaBYy, AEPEBit0 3BUYAIHOTO

TpaBy, POMAIIKA aNTedHOI KBITKH, KyIb0a0M JiKapChKoi
KOpiHb, KO3JIATHHKA JIIKapchKoro Tpasy. CriekTp 0i0JI0riyHO
AKTUBHHUX PEUYOBHUH 3 aHTHOKCHIAHTHOIO, aHTUTITIOKCUYHOIO,
AQHTHLUTONITHIHOIO JisSIMU — TEOPETHYHA IIePeTyMOBa HasB-
HOCTI B 3ac00y renarornpoTeKTOpHOI Jii 32 YMOB TOCTPOTo
TOKCHYHOT'O YPa)KeHHsI TIeUiHKH.

Meta po6otu

Hocmiguty BB pocarHHOTO 3aco0y [lankpeo-ITnant Ha
TICTOJIOTTYHY CTPYKTYPY TIEUiHKH IIypiB B yMOBAaX MiATOCTPOT
€TaHOJI-TETPAXJIOPMETAHOBOT IHTOKCHKAITI].

Marepianu i MeTogu pocnimkeHHA

ExcnepumentTn 3ailicannm Ha 24 crateBo3piix OLIMX paH-
JIOMOpEIHUX IIypax, caMIsix i camkax Baroro 180,0-240,0;
TBapuH oTpumaid 3 BiBapiro L{TH/IJT H®aV. Ilepen excre-
PYIMEHTOM TBAapHH aKJIIMaTH30BaHO MPOTIToM 7 J1i0 y KiM-
HaTi JUIsl BUIIPOOYBaHb 13 KOHTPOJIbOBAaHUMH MapaMeTpamMu
MIKpOKITiMaTy: Temmeparypa moitps +20-24 °C, BigHOCHa
BoJIOTiCTh 45—65 %, cBiTIOBHIA peskum 12 Tox aeHb i 12 rox
HiY. 31iCHIOBAIM MTPOBITPIOBAHHS KIMHATH, CTEPHITI3ALIil0
TIOBITPS 32 JOTIOMOTOI0 KBAapIIOBOI JTAMITH, JOTPUMYBAIIHCS
IHIIUX CaHITAPHUX HOPM BIIIOBIJIHO 10 BHYTPINIHBOI JO-
KyMEHTaIii.

[ypiB yTprMyBaiu B OAHAKOBHX yMOBAX, HA CTAH/IaPTHO-
My paIliOHi BiIlIOBITHO 0 CaHITAPHO-TITIEHIYHUX BUMOT Y
BiBapii [LIH/IJT H®aV. JlocimkeH s 3iHCHIUTH BIAOBIIHO
JI0 HAITIOHATBHUX «3araJbHAX CTUYHIX TMPUHIIAIIB eKCIIe-
puMeHTIB Ha TBapuHax» (Ykpaina, 2001), o BianosinaoTs
TIOJIOXKEHHSIM «EBPOMEHCHKOI KOHBEHIIIT PO 3aXUCT XpeOeT-
HUX TBapHH, SIKHX BUKOPUCTOBYIOTH JUIsI eKCTIEPHMEHTATBHIX
Ta IHIIMX HayKoBHX Hitei» (CtpacOypr, 1986 p., 31 3MiHaMu
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1998 p.), Haka3y Ne 249 Bing 01.03.2012 p. «IIpo 3aTBepmken-
Hs1 [TopsiKy npoBeieHHs! HAyKOBUMH YCTaHOBaMH JIOCIIiJIiB,
eKcTiepuMeHTIB Ha TBapuHax» [10]. Komiciero 3 OioeTHkm
H®aVy se BUABICHO NOpPYILIEHb MOPAILHO-CTHYHUX HOPM
TIi1 9ac 3MiCHeHHS HAayKOBO-IOCTiTHOT poOoTH.

TrapuH noginuiau Ha 4 Tpynu: 1 — IHTaKTHUH KOHTPOJTb;
2 — xouTpoipHa naromnorist (KIT); 3 — orypwm micns npodinak-
THYHO-JTIKYBaJILHOTO BBE/ICHHS TieTH4HOT 100aBKu [TaHkpeo-
IMnanT; 4 — 1rypy miciis npenapary INOpIBHAHHA CHUIIMApUH
(ToproenpHa Ha3Ba JleranoH).

Komb6inoBanuii pocnuuHuii 3aci6 Ilankpeo-ITnanT y
71031 72 MI/KT YBOJHMIIM €KCIIEPUMEHTAJIbHUM TBapHHAM
BHYTPIIIHBONIIYHKOBO B JIIKyBaJIbHO-TIPO(1ITAKTHIHOMY
pexumi ipoTsirom 7 116, BoctaHHe — 3a 40 XB 10 MOJIEIIO-
BaHHS ITIATOCTPOTO eTaHoJI-TeTpaxiaopmeraHoBoro (TXM)
orpyenHs. [Ipenapar mopiBHAHHS CHIIIMapyH (TOPTOBENIbHA
Ha3Ba JlerayioH) yBoimIN 32 aHAJIOTIYHOIO CXEMOIO B /1031
25 MT/KT, 110 BiIMOBiIa€ MAKCUMAJTBHIH TepaneBTHYIHIM 1031
qutst monuan 420 Mr Ha 100y (TI0 2 Karncyiu, 10 MICTATh
70 Mr cunimapuHy, Tpudi Ha 100y) [11]. IlepepaxyHox 103
JUTSL IIYPiB 3MIMCHWIN, BPaXOBYHOUH KOS(Dilli€EHT BHIOBOT
Yy TJIUBOCTI.

ExcneprMeHTan bHi JaHi ONpalOBalyd CTaTUCTHYHO,
BHUKOpHCTABIH t-KpuTepiit CThIoneHTa. 3aCTOCYBaIH IIPO-
rpamy cratucTHyHoro aHainizy AnalystSoft Inc., StatPlus,
version 6 [12].

[Tinrocrpe eTaHoN-TETPaxI0PMETAHOBE OTPYEHHS 3MOJIE-
JIFOBAJTH 32 METONNYHUMH peKoMeHmarismu [ 13].

TXM yBomuu miamkipHo y opmi 50 % omiiiHoro pos-
gnHy B 71031 0,4 M1/100 T Macu Tina TBapuHU; Yepes 3 rox
— BHYTpIIIHBONLUTYHKOBO 40 % eraHon y mo3i 1,3 mu/100 T
Macu. [Ipornenypy moBroproBaiy mpotsrom 4 1i6. ieTmany
no6asky Ilankpeo-ITnant Ta Jleranon yBoaumu npotsrom 7
JIHIB 710 TIo4yaTKy BBesieHHst TXM Ta eraHoiy, a TakoX BHY-
TPILIHBOIIUTYHKOBO 32 | TOIMHY JI0 BBE/ICHHS FeMaTOTOKCHY-
HUX OTPYT IIPOTATOM YChOT'O TIEPiO/ly OTPY€EHHS Iy piB, Uepe3
72 roayHM Iicid B 7031 72 Mr/kr i 25 Mr/kr BianosigHo. 3
CKCIICPUMEHTY IIYPiB BUBOAMIA METOIOM JICKAIITALIl ITif
JIETKAM XJIOPO(OPMHHUM HAPKO30M ITiCIIS OCTAHHBOTO BBE-
JICHHS TIpeTaparis.

JocmimpkyBany 3pa3ky IIeiHKH OUTHX HETiHIHHNX IIypiB
TTiCIIs1 MOJIGITFOBAHHSI I ZITOCTPOTO €TaHOJI-TETPaXJI0pPMETaHO-
BOTO OTPY€HHS B 4 TpyIax. 3pa3Ku NEHiHKN (BUITyUeHI TIPH
ayrorcii) ¢ikcyBamu B 10 % po3unHi (opmaiiny, 3HEBO/-
HIOBAITH y CITUPTAX 3pOCTAI0Y0i KOHIICHTPAIIi1, 3aJTUBAH Y
napadin. biioku pizanu Ha cannomy mMikporomi MC-1. 3pizu
3 OpraHiB 3aBTOBIIKU 5—0 MKM /IS OIVISIOBOI MIKPOCKOTTi|
3a0apBIIIOBAIM I'eMAaTOKCHIIIHOM Ta eo3nHoM. Ha 3pizax
TICYiHKY IS BUSBICHHS TIiKoreHy BuKoHyBamm LITK-pe-
akuito 3a Mak-MaHycoM (KOHTpPOIIb — amMijia3a CJIMHH).
JlonatkoBo 3pa3ku MediHkH, (ikcoBaHi y (opMaiHi, pizanmm
Ha MIKpOTOMI, 1[0 3aMOPOXKY€E, 3a0apBIIOBaIK cyqaHoM [V
JUTS ieHTUdIKaNil 3arampHuX mimigis [14,15].

Mikponpenapary BUBYAJIH ITiji CBITJIOBUM MiKPOCKOIIOM
Granum, MiKpocKomiuHi 300paxkeHHs ¢oTorpadysann
uudposoro kameporo Granum DCM 310. ®oTo3HIMKH OI1-
parroBaiy 3a JornomMororo nporpamu ToupView.

Tabnuusa 1. HaniBkinbkicHe OLiHIOBaHHS BUPa3HOCTi NATOMOMYHMX 3MiH Y
napeHxiMi NeYiHky LLypiB NiCNs OTPYEHHS TETPaXOPMETaHOM i KopeKLii
3aco6om MaHkpeo-MnaxT, Me (LQ; UQ)

O3Haku, 6anu

Ipyna wypis 3ananbHa | 36epe-
peakuis XeHicTb
CTPYKTYpU
IHTaKTHWIA KOHTPOMb 0 0 0 4,00
K (TXM) 3,50 3,66 3,00 1,00
Kr + Maxkpeo-Mnaxt | 2,00 2,66 2,50 2,08
KI + cunimapuH 3,00 2,83 2,66 2,50
Pesynkratu

BrxuBaHicTh TBapHH B €KCIIEPUMEHTAIBHHUX TpyIax CTa-
HoBuna 100 %. IlixrocTpuii eTaHON-TETpaxJIOPMETAHOBHI
TeNaTHT CIPUYNHSAE CYyTTEBI AECTPYKTHBHI YIIKOIKCHHS
TeraToMTIB TIOPIBHSHO 3 I'PYNOI0 IHTAKTHOIO KOHTPOJIO
(puc. I).

[Ticist MOmENOBaHHS €TaHOJI-TETPAXJIOPMETAHOBOTO
TeTaTUTy B YCIX HIypiB BU3HAYHMIN CYTTEBI MOPYIICHHS
TiCTOJIONIYHOI CTPYKTYpH TE4iHKOBOI MapeHXiMH BCiX 30H
yacTo4ok. [TaToorivHi 3MiHM XapaKkTepH3yBaIUCs HEKPO30OM,
TizpomigHoro (6aJOHHOIO) Ta KHUPOBOIO JUCTPOdi€ro, Irp-
KYJSTOPHUMH PO3JTaJaMH, 3aMaIbHOIO peakiieto. Ocepenkn
HEKPO3y MaJli MICPUBEHYIIIPHY JIOKAJI3aIlit0, iX BHSIBUIH 1
B LCHTPAILHUX 30MPabHUX, M JYACTOUYKOBHUX 30MPATbHIX
BCHAX, 1 y BeHO3HUX CTPYKTYpaX HOPTAIBHUX TPAKTiB. 30HH
HEKpO3y IIHPOKi. [ emaronuTy Takux ocepenxkis Oyan y cTaHi
TaK 3BaHOT al0(pUILHOT IereHepaIlii — XapaKTePH3yBaIHCs
BHPa3HOIO €03UHO(DTBHOIO IUTOIIA3MOIO, SPAMH 3 O3HaKa-
MH KapiopeKCHCY, KapioIiKHO3Y, Kapioi3HCy, BTPATOO YITKOT
KiiTHHHOI MeMOpann. Ha BinmMiHY BiJ iHTaKTHUX HIypiB,
y TBapHH I'pyNH KOHTPOJILHOI MAaTOJIOTIT 3apeecTpyBau
MOPYLIEHHS TIPOIIECIB HAKOIIMYEHHS TIIIKOTEHY Ta JKHPOBY
mcTpodiro edinka (puc. 2, 3).

Pe3ynpraTi HAMBKIJIBKICHOTO OI{IHIOBaHHS BUPA3HOCTI Ta-
TOJIOTIYHMX 3MiH y TIAPEHXIMi [IEU1HKH I1yPiB MiCIIs OTPYEHHS
TeTpaxJopMeTaHoM 1 Kopekuii 3acodom [Tankpeo-Ilnant
HaBeJieHi B mabnuyi 1.

3abapsnenns peaktuBoM Lludda mokazano 3meHIIeHHS
BMICTY DJIIKOT€HY B LIUTOILIA3MI BCIX TUCTPO(DIUHO 3MIHEHHX
TeNaToluUTIB PI3HUX 30H YaCTOUOK (BUpa3HE 3MEHILICHHS 1H-
tencuBHocTi IIIMK-peakiii) Ta BiACy THICTH HOTO y KITITHHAX
y cTaHi HeKpo3y (puc. 20).

[To3a finstHKaM# HEKPO3y B YCIX LIypiB BUsIBICHA TU(Y3HA
BaKyoJIbHA AUCTPO(isi FENaTOLUTIB i3 TOBHOIO JIe30praHiza-
i€t OaNKoBOi CTPYKTYpH. AHaii3 BaKyoJIbHOI qUCTpOdil
TETaToIUTIB MMOKa3aB TOETHAHY TiIpormmiyay (OajJoHHY) Ta
KHUPOBY TUCTPO(iT — y KIITHHAX BUSIBUIIU 1 HEPIBHI 00pHcCH,
110 3arllOBHEHI PIAMHOI0, 1 YITKO OKpecieHi Bakyoii. Snpa
YACTHUHM TeTIaTOINTIB MaJIi O3HAKH KapioJli3Kcy, 4acTo 3Mi-
mieHi Ha nepudepiro. Hepiako midicHICTH KIITHH TOpyIIeHA
(puc. 3a). 3abapBiieHHS CylaHOM MIITBEPAMIO HASIBHICTDH
YKHUPOBOT AUCTPOdii — HUTOIIIA3Ma MEePEeBaYKHOT OLIBIIOCTI
KJIITHH 320apBITFOBaJIacs B )KOBTO-OpamkeBuii Koiip. Crearos
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Puc. 1a. Mevinka iHTaKTHOrO Lypa. bankoBuii pUCYHOK He MOPYLLEHO, renaTouuTy 3BM4ainHOT hopMu Ta PO3MIpY, CUHYCOIAanbHI kaninspy 6e3 amiH.
3abapBneHHsi remaTokcuniHom Ta eo3uHoM, x200. 16: MeviHka Lypa 3 eTaHON-TETPaxnopMeTaHOBUM renaTutoM. AunaodinbHa aereHepais KniTux,
pi3Ha 3a BUPA3HICTIO iHiINbTpaLis KNiTUHHOMO AETPUTY NIMAOLMTAPHUMU KNITUHAMK 3 AOMILLKOIO HeiTpodinis (06pucn). 3abapBneHHs remaTokey-
niHom Ta eoaunHom, x200.
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Puc. 2a. MeviHka iHTakTHOrO LLypa. PiBHOMIPHWMIA pPO3MOA|N rpaHyn rrikoreHy B uuTonnasmi renarouutie. 3abapeneHHs — LUWK-peakuis 3a Mak-MaHycom,
rematokcuni, x200. 26: MNeyiHka Lypa 3 eTaHON-TeTpaxIoOpMeTaHOBIUM renatutoM. BupasHe 3meHLeHHs iHTeHcuBHocTi LLIK-peakuii B umTonnasmi
[OMCTPOIYHO 3MIHEHWX renaTouuTiB, ii BiICYTHICTb B 0Cepenkax Hekposy. 3abapenerHs — LUKMK-peakuis 3a Mak-Marycom, rematokeuniH, %250.

Puc. 3. lNeviHka Lypa 3 eTaHON-TETpax/IOPMETAHOBMM renaTuToMm. 3a: NoegHaHHS rigponiyHoi (6anoHHoi) Ta xmpoBoi aucTpodii (x400); 3abapBneHHs
reMaToKCUIIHOM Ta €03MHOM. 36: XVUPOBi BE3WKYNM y LIUTOMNA3Mi KIiTUH, XKMPOBI KicTu; 3abapeneHHs — cyaaH IV, rematokeunin, x250.

MaB BEJIMKOKpaneJIbHUH Xapakrep. [Homi Bakyosi 3nuBaim- 3MEHIIIyBAJIO JIECTPYKTHBHI sIBHIIA B renarountax. He Bu-
Cs1, YTBOPIOIOYHN Pi3HOTO po3Mipy KictH (puc. 36). Kuposi SIBWJI O3HAKH IPOTPECYBAHHS I1ATOJIOT 1, SIK-OT HOSIBY MOC-
BaKyoJIi HEe BUSIBUIJIM TIJIbKU B TEIATOLUTAX y CTaHi HEKPO3Y. TONOAIOHNX HEKpo3iB. HEKpoTHYHI 3MiHN IEHTPOIOOYIISIPHO

[podinakTnuHo-TiKyBansHe BBeAeHHs 3aco0y [Tankpeo- Ta MEePUIIOPTAIBHO BU3HAYAIN TUIBKH B OKPEMHX JPIOHUX

[TnanT Ha T €TAHOI-TETPAXJIOPMETAHOBOTO TEHATHTY rpynax remnarouTis (puc. 4).
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Puc. 4. MNevinka wypa nicnsg npodinakTtmyHo-ni-
KyBanbHOro BBefeHHs 3acoby MaHkpeo-nnaHT
Ha T/ eTaHoN-TETPaxnopPMETaHOBOrO renaTuy.
LieHTpono6ynsipHa (a) i nepunoptanbHa (6) 3oHa;
YacTouKku: Ayxe ApibHi ocepenku (oBanwm) abo
BiAICYTHICTb HEKPO3Y renatoumTiB. [emaTokcuniH
Ta eo3uH, x200.

Puc. 5. MNeviHka wypa nicns npoginakTM4Ho-NikyBanbHOro BBeAeHHs 3acoby MaHkpeo-InaHT Ha Tri eTaHon-TeTpaxIopMETaHOBOrO renatuty. a,o:
3MEHLUEHHSI BUPA3HOCTI rigponiyHoi Auctpodii renatouuTi. MosiBa KNiTWH, WO 36epiratoTb HaBNKeHI 4O HOPMU MOPCONONIYHI XapaKTEPUCTUKY,
BiIHOBIEHHS pafjiarnbHoi CPsSIMOBaHOCTI TSXIB renatouuTiB. 3abapBneHHst reMaTokcumniHoM Ta eo3uHoM, %200, x250.

Puc. 6. lMeviHka LWypa nicng npodinakTuyHo-nikyBanbHoro BBefeHHs 3acoby lMaHkpeo-lnaHT Ha Tni eTaHON-TETPaxXNOpMETaHOBOrO renaTuTy.
MikpokpanernbHi *XMpOBi BE3UKYNK B LUTOMIA3Mi renaToLyTiB, BiACYTHICTb XWUPOBUX KicT. 3abapeneHHs — cygaH IV, rematokeunin, x200.

Puc. 7. MeviHka wWypa nicns npodinakTuyHo-nikyBanbHoro BBeAeHHst 3acoby lMaHkpeo-InaHT Ha Tni eTaHON-TETPaxXOPMETaHOBOMO renaTuTy.
BigHoBneHHs iHTeHeyBHOCTI LLIWK-peakuii B renatoumtax LeHTparnbHOI Ta 36inblIEHHS Y KNiTUHAX NEpUNopTanbHOl Ta NPOMIXKHOI 30H YaCTO4OK.

3abapeneHHs — LUWK-peakuis 3a Mak-MaHycom, rematokcuniH, x200.

[To3a ocepenkaMu HEKPO3y B MCUIHKOBHUX YaCTOYKAX
3apeecTpyBaIi BOTHUIIEBY BaKyoJIbHY AUCTpO(ito remnaro-
LUTIB, aJie 3HAYHO MEHIIOI0 Oyia BUPA3HICTh TiAPOMIYHOI
(6amronHO1) nEIcTpOdii TermaTonUTIB (He3BaXKAOUN Ha TIEBHE
KOJIMBaHHSI BUPAKCHOCTI Ii€1 03HAKU B PI3HHUX IIYPIB).

VY BCiX 30HAaX Y4acTOYOK CIIOCTEPIraju MOsBY KIITHH,
sIKi 30epirajiy TUIOBY (GopMy Ta po3Mip, BizyalbHO HOP-
MaJbHI MOPQOJIOTIYHI XapaKTePUCTHKH SAApa Ta IIUTOII-
J1a3MH. BUSBUIN TSKI T€HATOLUTIB, IO BIJIHOBIIIOBAIH
paziajgbHy CHpsIMOBaHICTH (puc. 5). BinnmosinHo, yaBiui
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301ThIIEHNMH OYITH 30HH 9aCTOYOK 31 30epeKEHHAM PUCYHKA
MTapEHXIMH.

Beenenns 3aco0y Ilankpeo-I1nanT 3MeHITyBaIo KUPOBY
nucTpodito remaronuTiB. XKUpoBi Be3WKynmn Manu 3xe-
OinbIoro ApiOHMI XapakTep, HE MOPYIIYBAIU IITICHICTh
KJIITHH (puc. 6). Y uiypis, 1o orpumyBaiu [lankpeo-ITnanr,
INK-peakuis BHpa3HiNIa 3a TaKy y IpyImi KOHTPOJIbHOT
IATOJIOTIT B IUTOILIA3MI FeMaTOIUTIB MPOMIKHHUX 1 ICPUIIOP-
TaJBbHUX 30H; Maike BiIIOBiana iIHTAKTHOMY KOHTPOJIO B
LEHTPOIOOYIIIPHUX 30HAX YaCTO4OK (puc. 7).

Puc. 8. MNeviHka wypa nicng npodinakTn4yHo-NikyBanbHOr0 BBEAEHHS
npenapary MopiBHAHHSA CUiMapyH Ha TI1i €TaHON-TETPaxnopMeTaHOBOro
renaTuTy. a: YACMEHHI BiHOCHO ApiOHI ocepenku HeKpoay, 3amarbHa
KNiTWHHA iHGINbTpaLis ocepeakis; 6: MocTonoaibHUI HeKpO3, Lo 06'ea-
HYE Kinbka KPOBOHOCHUX CyAMH (1). 3abapBneHHs remaTtokcuniHoM Ta
eosunHom, x200.

Puc. 9. MNeviHka wypa nicnsg npodinakTM4yHo-NiKyBanbHOTO BBEAEHHS
npenapary MopiBHSHHS CUMiMapUH Ha TNi €TaHON-TETPaxNopMETaHOBOMO
renatuty. CepeaHbokpanenbHa Andy3sHa K1upoBa AUCTpodist renaToLuTiB i3
BOTHYLLIEBUMY BEMVKOKPANENbHUMY KUPOBUMI Be3nKyiamu. 3abapereHHs
— cyaaH |V, rematokeuni, x250.

Puc. 10. MeviHka wypa nicng npodinakTM4HO-NiKyBanbHOTO BBEAEHHS
npenapaty NOpPiBHSAHHA CUMIMAPUH Ha TNi ETaHOI-TETPaxXNOPMETaHOBOrO
renatuty. PisHa 3a BupasHicTio 3abapBnericTb peaktueoM LUndda um-
TONna3mu renatoumTie: Maixe BiAcyTHS (a), nomipHa (6). 3abapBneHHs
— LWIWK-peakuist 3a Mak-MaHycom, rematokcunid, x200.
L é
.

IIpenapar mopiBHAHHS CHJIIMapiH XapaKTepPU3yBaBCs
MEHIII BUPA3HOIO T'€NaTONPOTEKTOPHOIO JIi€F0, IO MiITBEp-
JOKEHO TICTOIOTTYHUMHU A0CIiKeHHAMHU. [Ticiig aHamoriyHo-
TO 32 CXEMOIO BBEJICHHSI TIpETIapary MOPiBHIHHS CHITIMApUH
y TEYiHIl BCIX HIypiB CHOCTEpIiraiyd YHUCICHHI OCEpeIKH
HEKpO3y pI3HOro po3Mipy (anumodiabHa JereHepartis re-
MATOLMUTIB) y MEPUBCHYISAPHHUX 1 TIEPUIIOPTATBHUX 30HAX
YacTO4OK, 1XHs JiMpoinHa iHdinbTpauis BupazHa. Maiibxe
B 50 % TBapWH BUSABMIN HEKPOTHUYHI MICTKU MK PI3HUMH
CYIUHHUMH CTPYKTypamu (puc. 8).
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VY pasi 3abapenerHs cynanoMm [V maibke B ycix mypiB
BUSIBIIIN CEPEIHBOKPAIICIIbHY U (Y3HY )KUPOBY AUCTPODit0
TeMAaTOIMTIB 13 BOTHUIIIEBUMHU BEITUKOKPAIEIbHIMHE YKUPOBH-
MU HAKOTIMYCHHSIMU Ta HEBEIMKUMH KicTamu (puc. 9)

[NK-peaktist Ha TiTSTHKAX 3 OATOHHOIO AUCTPO(ierO Te-
MATOIMTIB MaiKe BIZICYTHSI, HA IHIIKX JUITHKAX BOHA 3pOCiia
TTOPIBHSHO 3 KOHTPOJIBHOO MTATOJIOTIET0, OJJHAK CIIa0IIa, HixK
B IHTAKTHOTO KOHTpOJItO (puc. 10).

O6roBopeHHs

[Tinrocrpa eraHoi-TeTpaxJIOpMETaHOBA IHTOKCHKALLS 1HTY-
Ky€ B IIypiB iCTOTHI TOPYIIEHHS TiCTOIOTIYHOI CTPYKTYpH
MeYiHKOBOI mapeHximu. [larosoriydi 3MiHH XapakTepu3sy-
BaJIICS HEKPO30M, OAJIOHHOIO Ta JKUPOBOIO JUCTPOdiero
rernaTolMTIB, HIUPKYISATOPHUMH PO3JIaJaMHt, 3alalbHO0
peaxmieto. Ll MikpocKkomiuHa KapTHHA BiAMIOBIiNAE CTaHY
TOCTPOTO TOKCUYHOTO YPa)KeHHsI OpraHa.

BararoxommoneHTHU pocanHHMi 3aci6 [Tankpeo-IImanT
y pasi npodiTakTHYHO-JIIKYBaJbHOTO BBEACHHS CIIPHUSE
3MEHILEHHIO BUPa3HOCTI HEKPOTHYHUX ITPOSIBIB, SMEHIIICHHIO
rigpomniyHoi (6anoHHOT) AUCTPOdil renarouuTiB, MPOSBIB
cTearosy i o3HaKk 3ananeHHs. Beenenns Iankpeo-Ilnanty
CTUMYJIIOE BYIJICBOJHHMI OOMIH y TenarolMTax, aKTUBI3ye
pereHepaTopHi mposiBu. Le cripusie nprcKOpeHH o poIieciB
BIIHOBJICHHSI T€NATOIUTIB, HAOIMIKEHHIO IO HOPMAJIbHOT
CTPYKTYPH ITEUiHKOBOT MAPEHXIMH.

3a cuII010 rernaro3axucHoOro BIUMBY 3aci6 [Tankpeo-ITmanT
e(eKTHBHIIIMH 32 TIpenapaT NOpiBHIHHS CHIIIMApHH.

Bupaxeny edextuBHicTb 3aco0y [Tankpeo-IImanT MmoxxHa
TIOSICHUTH HOTO TMOJIIMOJIATIBHOIO (hapMaKOoJIOTIYHOIO JI€XO0.
KombinoBanmit pocmiaHMiA 3aci6 [Tarkpeo-IImanT MicTUTh
KOpiHb JIOIyXa BEJIMKOro (Arctium lappa), skt Mae aHTH-
OKCHJAHTHY, MPOTH3aNaIbHy [ii, TOJIMIIYye BYIIEBOAHUNA
00MiH, 3HIKYE IHCYJIIHOPE3UCTCHTHICTB [ 1 6]; KOPIHHSI OMaHy
BUCOKOTO ([nula helenium), sKOMy BIacTHBI aHTHOKCH/IAHT-
HUH, MPOTU3aNajJbHUN ePEeKTH, CIPUYMHSIE HOPMAJi3alliio
ByIIIeBOAHOTO 00MiHY [17]; TpaBy pem’simrka anTeqHOTO
(Agrimonia eupatoria), 1O XapaKTEePU3YEThCS AaHTUOKCH-
JIAHTHOIO, aHTHILUTONITHIHOIO, AaHTUTOKCHYHOIO aKTHBHIC-
TIO, COpHUsE HOpMaJi3allil jimigHoro oominy [18]; TpaBy
JepeBiro 3Bu9aitHoro (Achillea millefolium), sikvii YTHATH
AQHTHOKCHUJIAHTHUH, aHTUIIUTOJITUYHUH, reraronpoTeKTop-
Huit epext [19,20]; kBiTKH pomariku anteqHoi (Matricaria
chamomilla) 3 Ti aHTHOKCUIAHTHUM, AHTUIIUTOIITHIYHUM,
MIPOTU3aNaIbHUM, TENaTONPOTEKTOPHUM BILTUBOM [21]; KO-
piHHS Kyap0aou sikapeskoi (Taraxacum officinale), mo mae
AHTHOKCH/IaHTHY, QHTHIIUTOJI THYHY, TeTIaTOIPOTEKTOPHY Jil,
CTpusie HOpMaJIi3arlii >)kKOBYOy TBOPEHHS Ta JKOBYOBHIIJICHHS
[22]; TpaBy Ko3isITHUKA TiKapceKoro (Galega officinalis), o
XapaKTepHU3y€eThCsl aHTHOKCHIAHTHOO, IMyHOKOPETYBalb-
HOIO aKTUBHICTIO [23].

BucHoBKkuM

1. BararoxommonenTHuit 3aci6 ITankpeo-ITmant 3a ymo-
BH MIATOCTPOi €TaHOJ-TETPAXJIOPMETAHOBOI IHTOKCHKAIIIT
XapaKTEePHU3y€eThCsl CYTTEBOIO I'EIIaTONPOTEKTOPHOIO €I,

HOPMAJTi3y€ TICTOCTPYKTYPY TeNaTOIHTIB, BiTHOBIIIOE TIPO-
LIeCH HAKOTIMYECHHSI ITIKOTeHY, 3a1100irae pO3BUTKOBI )KHUPOBOT
JUCTPOdIT eHiHKH.

2. 3a riCTONOrYHUMHU MOKa3HUKAMHU, 1[0 BUBYAIIH, 3aCi0
[Mankpeo-ITnanT nepepepiiye eGpeKTUBHICTH ITpenapary mo-
piBHSHHS cuTiMaprH. L{e MoyKHa OSICHUTH TIOJTIMOIATEHOIO
(hapMaKoIOTiTHOIO Ai€10 6AraTOKOMIIOHEHTHOTO POCIMHHOTO
3aco0y.
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dapmMaKoOeKOHOMIYHMIN aHani3 MeauKaMeHTO3HOro 3abe3ne4vyeHHs
BiNCbKOBOCIYX00BLIB i3 XpOHiYHUM GPOHXITOM

%

O. B. Mnewkosa@'#8b Q. B. benossopopa®@*1ACPF M, B, binoyc®'CEF 1. B. [po3nos™'CE A, B. HikiTiok?#BPL

"YkpaiHcbka BiliCbKoBO-MeanyHa akagemis, M. Knis, YkpaiHa, 271 BilicbkoBUii MOGinbHWiA rocnitans, M. Kuis, YkpaiHa

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

HesBaxatoum Ha nepLuicTb BPOHXITY y CTPYKTYpi 3aXBOPHOBAHOCTI OpraHiB AuxaHHs cepes BilcbkoBOCTYO0BLB, Bce-Taku Moro nepebir
Mae neBHi BigMIHHOCTI, L0 3yMOBMEHi 0COGNMBOCTAMY BICLKOBOIT Cyx6un. ToMy Bce GinbLUIoro Meanko-coLliansbHOro 3HaveHHst Habysae
ONTUMI3aList BUTPaT Ha 3abe3neveHHs BiNCbKOBOCMYX00BLIB Nikapcbkumy 3acobamu. O6rpyHToBaHMiA BUGIp NikapCbkux 3acobis nig vac
NiKyBaHHS XPOHIYHOrO GPOHXITY — pesynbTaT BUOOpY edekTuBHMX i Ge3neyHnx npenapartis, BPaxoByUW BapTiCHy CKnafoBy AnS Bili-
CbKOBOi OXOPOHY 3[,0POB'S.

Meta po60oTu — 3ainCHUTM hapMakoEeKOHOMIYHUI aHani3 MeanKaMeHTO3HOro 3abe3neyeHHs BiNCbKOBOCYXOO0BLB i3 XpOHIYHUM BPOHXITOM.

Marepianu ta meToaun. Marepian gocnigxeHHsl — 6a3a faHux 3apeecTpoBaHux B YkpaiHi nikapcbkux 3acobiB, Lo NpeacTaBneHa Ha odiLinHomy
caiTi [lepxxaBHoi ycTaHoBY «[lepaBHui ekcrniepTHUiA LeHTp» MiHicTepcTBa 0XOpOoHM 300poB's Ykpainu. [1ig Yac AOChiMKeHHS BUKOPUCTOBYBA-
NV METOZ, «BapTICTb — eDEKTUBHICTbY, AKUIA AA€ 3MOTY 3iCTABUTU BapTICTb Ha NEBHY METOANKY NiKyBaHHS Ta e(heKTUBHICTL 0BpaHoro MeToay.

PesynkraTtn. 3anponoHyBanu cxeMy METOAMKM BUKOHAHHS hapMakoeKkoHOMI4HOMo aHaniay. 3a nonepegHb0 chopMOBaHUM NEPENiKoM
nikapcbkux 3acobiB Ans MiKyBaHHS BiiCbKOBOCMYKOO0BLIB i3 XPOHIYHUM GpOHXITOM NpoaHanisyBanu 3anponoHOBaHY HOMEHKNaTypy
nikapcbkux 3acobiB LUMSXOM 3AINCHEHHS eKCNepTHOro onuTyBaHHs. B pesynbrati 06paxyHky koedilieHTa edhekTUBHOCTI B MeXax KOX-
HOI (hapmakoTepaneBTUYHOI rPynu 3anponoHyBany Nepenik onTUManbHUX Nikapcbknx 3acobiB Ans MiKyBaHHS XPOHIYHOMO BPOHXITY, Lo
cknapaetbes 3 10 No3uLin.

BucHoBku. dapmakoekoOHOMIYHWI aHani3 MeauKaMeHTO3HOro 3abe3neyeHHs BiiCbKOBOCTYKO0BLB — KOHCTPYKTUBHE PILLIEHHS y NpoLieci
BU3HAYEHHS MOTEHLINHMX NiANPUEMCTB-NOCTaYarnbHUKIB NikapCbknx 3acobiB Ans 3a40BOMEHHS NoTped MeanyHoi crnyx6ou 36poHux Cun
Ykpainu. 3a peaynsratamMmu hapMakoeKOHOMIYHOTO aHanidy MeauKamMeHTO3HOro 3abe3neyeHHs BiiCbKOBOCITY»KOOBLIB i3 XPOHIYHUM BpOH-
XiTOM ChOopMyBanu pekoMeHAALINHMIA nepenik Nikapcbknx 3acobiB, 0fHaK MOro MOXHA PO3LIMPUTY LUMSIXOM JOAABaHHS Nikapchkux 3acobiB
i3 HaGINbLWMM NOKa3HWKOM ePEKTUBHOCTI — CyMapHOK 6anbHOK eKCnepTHO OLiHKO edeKTUBHOCTI. Hapani uei nepenik Moxe cratu
OCHOBOH [AMns1 BKMIOYEHHS Y KITiHIYHI MPOTOKONM HaZaHHS MeayYHOI [OMOMOry Ta po3pobneHHst BapTiCHUX HOPMATYBIB 3a BinoBigHAMU
HO30110r4YHUMK hopMamu; Lie cnpusTUMe NiaBULLEHHIO ePEKTUBHOCTI Ta SKOCTI MiKyBaHHS, EKOHOMIYHUM 3UCKaM.

Knko4oBi cnoBa: 3axXBOPHOBAHHS OpraHiB AMXaHHS, BiiCbKOBOCNYXOO0BLi, XPOHIYHWI BPOHXIT, (hapMakOEKOHOMIYHWIA aHani3, Nikapcbki
3acobu.
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Pharmacoeconomic analysis of drug supply of the military personnel with chronic bronchitis
0. V. Plieshkova, O. V. Bielozorova, M. V. Bilous, D. V. Drozdov, A. V. Nikitiuk

Despite the superiority of bronchitis in the structure of respiratory diseases in the military personnel, its course develops with certain
peculiarities due to the peculiarities of military service. Consequently, the optimization of the costs of providing the military personnel with
medicines is becoming more and more of medical and social importance. Reasonable selection of medicines in the treatment of chronic
bronchitis is the result of the choice of effective and safe drugs, considering the cost of the components for military health care.

Aim. To perform a pharmacoeconomic analysis of drug supply to the military personnel with chronic bronchitis.

Materials and methods. The materials of the study were a database of drugs registered in Ukraine, presented on the official website of
the State Institution “State Expert Center” of the Ministry of Health of Ukraine. The study employed “cost — effectiveness” method, which
allows comparing the cost of a particular treatment method and its effectiveness.

Results. The scheme of the pharmacoeconomic analysis method has been offered. According to the results of the previously formed list of
drugs for the treatment of military personnel with chronic bronchitis, a further analysis of the proposed range of drugs is conducted using
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Pharmacoeconomic analysis of drug supply of the military personnel with chronic bronchitis

an expert survey. By calculating the efficacy ratio within each presented pharmacotherapeutic group, a 10-item list of the most optimal
drugs for the treatment of chronic bronchitis has been compiled.

Conclusions. Pharmacoeconomic analysis of medical supply to the military personnel is a constructive solution in the process of identifying
manufacturers as potential suppliers of medicines to cover the needs of the medical service of the Armed Forces of Ukraine. Based on
the results of the pharmacoeconomic analysis of the drug supply to military personnel with chronic bronchitis, a recommended list of
drugs for their treatment has been formed. However, this list can be expanded to include drugs with the highest efficacy — according to
the expert assessment. In the future it may become the basis for inclusion of drugs in the clinical protocols of medical care and could be
used for the development of cost standards for the relevant nosological forms, which will improve the efficiency and quality of treatment
and will provide economic benefits.

Key words: respiratory diseases, military personnel, chronic bronchitis, pharmacoeconomic analysis, drugs.
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®apMaKko3KOHOMUYECKUI aHaNU3 MeAUKAMEHTO3HOrO 06ecneyYeHnsi BOEHHOCTYXaLMX C XPOHUYECKUM BPOHXUTOM
O. B. MNnewkxosa, O. B. benoséposa, M. B. Benoyc, [1. B. Jpo3aos, A. B. HukuTiok

HecmoTps Ha nepBeHCTBO OpoHxUTa B CTPYKTYpe 3ab0oneBaeMoCTyi OPraHoB AbIXaHUs CPEeAW BOEHHOCMYXKALLMX, BCE XE ero TeyeHue
MMeeT onpepeneHHble oTn4yns, 06ycrnoBneHHbIe 0COBEHHOCTAMM BOEHHOM Cnyx6bl. 3HaunT, Bce Bonbliuee Meanko-coLpansHoe 3Have-
HVe npuobpeTaeT oNTMMMU3aLMA Pacxo[oB Ha obecrneyeHne BOBHHOCIYKALLMX NekapCTBEHHbIMM cpeacTBamn. OB60CHOBaHHbI BbIGOP
neKapCTBEHHbIX CPEACTB NPU NEYEHNN XPOHNYEeCKoro BpoHxunTa — pesynsTtar Bbibopa addekTvBHbBIX 1 6e30MacHbIX NpenapaToBs C yH4ETOM
CTOVMOCTHOW COCTaBNSHOLLEN A1 BOEHHOTO 30paBOOXPaHEHNS.

Llens paboTkl — NpoBeCTU (hapMako3KOHOMWUYECKUIA aHanM3 MeavrkaMeHTO3HOro 06ecrneyYeHnst BOBHHOCITYKaLLMX C XPOHNYECKUM BpOH-
XUTOM.

Matepuansl n metoabl. Matepuan uccnefnoBaHms — 6asa AaHHbIX 3aperucTprupoBaHHbIX B YKpauHe nekapcTBeHHbIX CPEACTB, npea-
CTaBneHHas Ha odmumanbHoM caiite Y «ocyoapcTBeHHbIN 3KCNepTHbIN LeHTP» MuHMCTepcTBa 3apaBooXpaHeHmst YkpauHbl. B xoge
UCCINEA0BaHNS UCMOMb30BaNN METOL «CTOMMOCTb — 3h(PEKTUBHOCTLY, KOTOPLINA NO3BOSET CONOCTaBUTbL CTOMMOCTb Ha ONpeaenEHHY
METOAMKY neveHuns 1 3 hekTUBHOCTb BbIBpaHHOMO MeToaa.

Pesynirathl. MNpeanoxeHa cxema METOAKM NPOBEAEHUS (DapMako3KOHOMMYECKOro aHanuaa. 1o npeasapuTensHO chopMUpoBaHHOMY
NePeYHI0 NeKapCTBEHHbIX CPEACTB NS NeYEHUs BOEHHOCNYXaLLMX C XPOHUYECKAM BPOHXMTOM MPOBEAEH aHanuU3 NPeanoXeHHON HO-
MEHKNaTypbl NIEKapCTBEHHbLIX CPEACTB NYTEM NPOBEAEHWS SKCMNEPTHOTO onpoca. B pesynsrare BbluMcneHUs koadduumeHTa addekTrs-
HOCTW B Mpefenax Kaxaon npeacTaBneHHoN hapMakoTepaneBTUYECKON rpynnbl NPEASIoKEH NepeyeHb ONTUMasIbHbIX JIeKapCTBEHHbIX
CPEACTB A8 NeYeHNst XPOHMYECKoro BpoHxuTa, KoTopbIn BkrovaeT 10 no3vuui.

BriBoabl. ®apmMakosKOHOMUYECKUI aHan13 MeaMKaMeHTO3HOro obecneqeHns BOGHHOCTYXaLLyX — KOHCTPYKTUBHOE peLLeHne B npoLecce
onpeAeneHns NoTeHUmManbHbIX NPEANPUATUA-NOCTaBLLMKOB NIEKAPCTBEHHBIX CPEACTB A5 MOKPLITUS NOTPEBHOCTEN MEAULIMHCKOMN CryXObl
BoopyxeHHbIx Cun YkpauHbl. B pesynbrate hapMakoakOHOMWUYECKOro aHann3a MeaMkaMeHTO3HOMo obecneyeHns BOBHHOCIYKaLLWX C
XPOHWNYECKNM BPOHXUTOM CHOPMMPOBAH PEKOMEHAATENbHbIN NepeyeHb NEKapCTBEHHbIX CpeacTB. OfHaKo OH MOXET ObiTb paCLUMPEH 3a
CYET NeKapCTBEHHbIX CPEACTB C HaMboMbLLIMM Nokasatenem 3hPEKTUBHOCTU — CyMMapHOW BanmnbHOM 9KCNEPTHOMN OLeHKOM ahdeKTUBHO-
cTu. B AanbHeLLeM OH MOXeT CTaTb OCHOBOW AMS BKMIOYEHNS B KNMHWYECKVE MPOTOKOMbI OKa3aHWst MeaULIMHCKON MOMOLLM 1 pa3paboTku
CTOVMOCTHbIX HOPMAaTMBOB MO COOTBETCTBYIOLLMM HO30MOTMYECKUM popmam, 4To ByaeT cnocobCcTBOBATH MOBbILLEHUIO 3P DEKTUBHOCTY
1 Ka4ecTBa NeYyeHuns, IKOHOMUYECKNM BbIrOAaM.

KntoueBkle cnoea: 3aborneBaHnst OpraHoB AblXaHusl, BOEHHOCTYXAaLLUME, XPOHUYECKII BPOHXMT, (hapMako3KOHOMUYECKUIA aHanus, ne-
KapCTBEHHble CpeacTBa.

AxTyanbHbIe Bonpockl (hapMaLeBTUYeCKOM U MeAVLIMHCKOW Hayku n npakTuku. 2021. T. 14, Ne 3(37). C. 336-342

B ocraHHI IECATHIIITTSA y CBITI CIOCTEPIraroTh 301UTBIICH-
HSl KUIBKOCTI CTHXIHHHX JIMX, TEXHOTCHHHUX KaracTpod,
TPaHCIOPTHUX aBapiid, BOEHHUX KOH(UIIKTIB, eriieMil, 1o
HETaTHBHO TI03HAYAIOTHCS Ha 370pOB’1 Ta )KUTTEISUTBHOCTI
KOYKHOI JTFOMMHA. YTIPOIOBK OCTaHHIX POKIB 3aXBOPIOBAaH-
Hs opraiB quxanus (30/1) mocigaioTh TpeTe — deTBepre
MicCLsl TCHIsl TPaBMaTU3My, CEpIIEBO-CY/IMHHHX T1aTOJIOTIH 1
MyXJIMHHUX TpoLeciB. IXHA KiTbKicTh HEYXHIIBHO 3pOCTAE y
CTPYKTYpi HE TUTBKH 3aXBOPIOBAHOCTI, aie i iHBamiau3anii
Ta cMepTHOCTi [1,2,9,10,15,19,20].

XBOpoOM MXaIbHOT cCHCTeMH (OpOHXIT, 3araieHHs JIETeHb,
TpaxeiT, JIAPUHTIT, TIEBPUT, TOCTPI PECHipaToOpHi 3aXBO-
PIOBAHHS TOIIO) JOBOJI ITOIIUPEHI HAa BCIX KOHTHHEHTAX Y
PI3HEX TpoInapkax HACEICHHS He3aJIeKHO BiJl CTaTi, BIKY.
BinbIIicTh TOCTPHUX 3aXBOPIOBAHb JUXAIBHHUX LIISXIB 1 JI1e-

TeHb CTIPHYMHEHI BipycaMu, OaKTepisMU Ta TTapa3uTapHIMHA
rpuOkamu. BaxiiBe 3Ha4eHHS B PO3BHUTKY 3aXBOPIOBAHB
JIMXaJIBHOT CHCTEMH Mae XpoHiuHUH OpoHXiT (Xb).

Xb — ofHEe 3 HAUTIONMIMPEHINUX 3aXBOPIOBAHD Y BIHCHKO-
BOCITY’OOBITIB, OCOOJIMBO CTPOKOBOI CITYXKOH. Y CTPYKTypi
3aXBOPIOBAHOCTI OPraHiB JJUXaHHS y BIFICBKOBOCITY>KOOBIIIB
OpoHXIT mocifae nepiue micte (puc. 1).

Xb y BiifiCbKOBOCITY)KOOBIIIB PO3BHBAETHCS 3 IEBHUMHU
BiZIMIHHOCTSIMH, ITI0 CHPHYHHEH] 0COOIMBOCTAMHE BiiCEKOBOT
ciyx6u [2,10,18]. Ha BuUHHKHEHHS Ta IIepe0ir 3aXBOPIOBaHHS
BIUIMBAIOTh (haKTOPH: KOHTAKT 0COOOBOTO CKJany 3 OcH-
3WHOM 1 TIaJIMBOM /ISl PaKeT, MepeoX0I0DKEHHS, CHHPOM
eKOJIOTO-TIPO(eCiHOTO TepeHanpy>KeHHs, 0 MOB’ sI3aHUI
31 3MiHaM# KJIiMaTo-TeorpadiyHuX yMOB IPOKHUBAHHS
[15,19-21]. Kpim TOrO, BUSIBHIM BaXKJIIMBY POJIb «(paKropa
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TIepEMIIITyBaHHSD, IO i ATBEPKY€E€ThCS MOCTIHHICTIO 30iry
CTPOKIB HiIBUILICHHS] 3aXBOPIOBAHOCTI i3 4acOM IPHU30BY (Be-
PECeHB — TUCTOTIA T i TPaBEeHb — YePBEHb ). BUSABIITH ce30HHI
T IBUIICHHS 3aXBOPIOBaHOCTI HAa XbB y BINCHKOBOCITYKOOBIIIB
CTPOKOBOI CITy>KOH 3 ITIKOM y YKOBTHI — JIICTOTa 1. BcTaHoBH-
JIM KOPEJISIL{IMHHUHN 3B’ 130K MiXK KUTBKICTIO XBOPUX 1 CTPOKOM
CITyOH: HaHOLIBITY 3aXBOPIOBAHICTh CIIOCTEPITalOTh IIPO-
TSIFOM TIEpPIINX 4 MICAIB.

BaxnuBuii paxrop, KU MOCHITIOE TSHKKICTH Tepediry
Xb y BICBKOBOCITYOOBIIIB CTPOKOBOT CITYKOU, — Ae(DIUT
MAacH Tijla. Y TaKuX XBOPHUX BHUSBWIN 30UTBIICHHS YaCTOTH
TSDKKUX BapiaHTIB 3aXxBOproBaHHS B 1,9 pasza Ta yactoTu
ycrmagaeHux Gopm y 2,3 pasa MOpiBHSIHO 3 MalliEHTaMA
0e3 sediuuTy MacH TiNa, a TaKoX Y/IBIUl OUTBIIY 4acToTy
PO3BUTKY iH(QEKIIHHO-TOKCHYHOTO IIOKY I €KCyIaTHBHOTO
eBputy [11].

YV BiliCEKOBOCITYKOOBLIIB CTPOKOBOI CIIy>k0H B 52,5 % BH-
TaJIKIB BUHUKAIOTh TMIOBTOPHI Xb, 110 MArOTh TSOKYMIA TIepedir
TIOPIBHSTHO 3 OpPOHXITOM 0€3 CXMJIBHOCTI JI0 ITOBTOPCHHSI.
CriocTepiraroTs 3aj1eXHe Bij KibkocTi monepenHix 301 3MeH-
meHHst iHrepBaity Mk Xb 13 7,7 + 1,0 Micsiust micist mepioro
BHUIAJIKY 3aXBOproBaHHS 10 4,3 + 0,6 Micsmd micmis m SToro.
BusiBrm, 1110 7151 XBOpHX Ha 1TOBTOpHI Xb XapakTepHuii po3BH-
TOK CTPYKTYPHHUX 3MiH OpOHXIB, III0 CBIAYNTH PO XPOHI3ALIi0
3arabHOIO MPOIIECY Ta 30UTBIIICHHS HOro akTBHOCTI. YacTora
Ta BUPAKEHICTH MOP(OJIOTTIHIX 3MiH 3pOCTAIOTH 31 30LITBIIICH-
HSIM YaCTOTH TIOBTOPHUX OpoHXiTiB [16-18,21].

Hagezeni (pakTr 3yMOBITIOIOTH aKTYalTbHICT AOCIIHKESHHS
NIOPYLIECHOI TEMU.

Meta po6otu

3nificHUTH (papMaKOeKOHOMIYHUI aHalli3 MEIMKaMEeHTO3-
HOTO 3a0e3MeueHHs BiiiCHKOBOCTY)KOOBIIIB 13 XPOHIYHUM
OpOHXITOM.

Marepianu i MeTogu pocnimkeHHs

Bubip merony aHamizy — BaXIMBUHA eTan Oyab-sIKHX KOMII-
JIEKCHHUX JOCIIKEHb, 110 CIPSMOBAaHUI HA BU3HAYECHHS Ta
O0TpYHTYBaHHS JOLITLHOCTI 3aCTOCYBAHHS [IEBHUX METOIHK
3Ti/THO 3 MOCTABICHUMH IISIMH. 3Ba)KalOul Ha IIe, cepen
PO3MAITTS METOMIB (PapMaKOCKOHOMIYHOTO aHai3y 00pau
METOJT «BaPTICTh — €(DEKTUBHICTEY, IKUH A€ 3MOTY 3iCTaBUTH
BapTICTh Ha TEBHY METOAWKY JIIKYBaHHS Ta €(EKTHBHICTb
00paHOTO METOY.

Po3pobuii MeToMKy 3IiHCHEHHS TOCIIIKCHHSI, SKa Ha-
BeJieHa sIK OJIOK-cXeMa Ha puc. 2.

EdexTuBHICTh iKyBaHHS MOKHA BU3HAYHMTH 32 JIOTO-
MOTOI0 TBOX OCHOBHHUX TimxoxiB. [lepmmii mepenbadae
(opMyBaHHS OLITUMI30BAHOT'O [IEPETIKY JIIKAPCHKUX 3aC00IB
(JI3) st mikyBaHHS BilickKkoBoCTyx00BLiB i3 Xb. ¥V Mexax
JPYroro MOPiBHIOKOTH 00paHi Mpernapartd 3 HOPMATHBHH-
MH JIOKyMEHTaMH, 10 3aTBEPPKYIOTh HOMEHKIarypy JI3,
JIO3BOJICHHX JI0 peati3aiii B 3aKiagax OXOPOHH 3710pOB’s
MiHictepcTBa 000poHH YKpaiHH.

[Mepmuii etan nepemdadyae BH3HAYCHHS OCHOBHHUX
(apmakoTepaneBTHUHUX rpyn JI3 s TiKyBaHHS BIHCHKO-
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3ananeHHs IHLui
nerexis 3aXBOPIOBAHHS

20

KinbkicTb xBOpUX

BpoHxitn MHeBMOHii

Ho3onorii

Puc. 1. CTpykTypa 3axBOpHOBAHOCTI OpraHiB AUXaHHS y BiliCbKOBO-
cnyx6oBLUiB.

Bociryx0OoBuiB 13 Xb. [IpoananizyBasm BiZOMOCTI 1010
MEINKaMEHTO3HOTO 3a0€3MEeUYCHHS BiiCHKOBOCITY)KOOBIIIB
i3 Xb 1 BU3HaumMIM nepestik (hapMakoTepareBTUIHUX TPYII
JI3. Ha npyromMy erami BUKOHaJIM MapKeTHHTOBUH aHAJi3
BITYM3HAHOTO PUHKY JI3 Ui MiKyBaHHS BiICEKOBOCITYXK-
60B1iB i3 Xb. Y pesynbrari yKiaiau nepenik mpenaparis 3a
(hapMaKoIOTIYHUMH TPYTIAMHU 3 BU3HAYCHUMH BUPOOHNKA-
Mmu. Ha fioro ocHOBI Hataui Oy/ie BU3HaYeHA HOMCHKIIATypa
npernapariB Juisl JTiIKyBaHHS BilicbkoBociyk00B1iB i3 Xb
[1,3,11-13].

CkiazioBi (hapMaKOEKOHOMIYHOTO aHAII3y y rpymnax Jo-
CITIJDKEHHS:

— MOPIBHSUTLHUI aHaITI3 KIIHIYHOT €(DeKTUBHOCTI;

— NMOPIBHSUTLHUH aHalli3 EePCIIeKTUBHOCTI,

— TMOPIBHAUTBHAN aHalIi3 3araJibHOI BapTOCTI JTIKYBaHHS.

3aBepanbHUiA eran (papMakoeKOHOMIYHUX JIOCIIKEHb
riependayae aHai3 3aIpPOIOHOBAHOT HOMEHKIIATYPH IIIITXOM
3ifiCHEHHS eKCIIEPTHOTO ONHUTYBaHHS. Moro pesynsrari
3aCHOBaHI Ha y3arajJbHEHHI JyMKH KOMIIETEHTHHUX ()axiBIliB
10710 €(heKTHBHOTO y KIIHIYHOMY acIeKTi Ta MePCIIeKTHB-
HOTO BUKOPHCTaHHS JIIEBUX JIIKAPCHKKX 3aCO0IB, 1110 3aCTO-
COBYIOTb 1T 9ac JTiKyBaHHS Xb y BIiiCEKOBOCITYKOOBIIIB.

AHKETHE ONMTYBaHHS 3A1MCHWIN aHOHIMHO cepex 20
JiKapiB-TepamneBTiB, XIpypriB i JIikapiB 3araabHOI IPAKTHKH,
AKi TIPAIIOIOTh y 3aKJIaIaX OXOPOHHU 3/I0POB’S, 3 JOCBIIOM
po0OTH HE MEHIIIE HiX 5 POKIB.

AmnKkeTa ckraianacs 3 nepeniky JI3, siki BHKOPUCTOBYIOTh
i yac sikyBands Xb. Ominky Bu3Hadanu 3a 10-0aapHO0
mkasnoro. JI3 HeoOXinHO Oyino OIIHWTH 3a JBOMA TOKa3-
HuKamu: eQekTuBHICTh (0 — HeeeKTHBHI, 5 — BIAHOCHO
edexTnBHi, 10— iTkoM e(heKTHBHI) Ta nepcrieKTHBHICTB (0 —
HETIePCIICKTHBHI, 5 — BiTHOCHO TepcheKTHBHi, 10 — miakom
nepcriektuBHi). [Ticis ompairoBanHst anketr orpumanu 20
HE3aJIeKHUK OLIHOK /ISl KOJKHOTO Ipernapary.

Hactynuuii eran — paH)KyBaHHS JaHUX HE3AJIEKHUX €KC-
TIePTIB, SIKE YKJIAJIHU MPOBiHI (axiBiii.

JIyis BU3HAUCHHST MiHIMAIIBHOI KITBKOCTI €KCIIEPTIB PO3-
paxyBaJIH, [0 BIPOTIIHICTh PO3ODKHOCTEH MK MTOXHOKaMHU
y IpyInax eKcnepriB nepecrae OyTH 3HAUYILOIO, SKIIO Kijlb-
KICTh €KCIIepTIB y TPYIi CTaHOBUTSH § 1 Oinbmre. OTxe, st
OZIepKaHHs JIOCTOBIPHUX BHCHOBKIB EKCIIEPTIB JIOCTaTHHO
3amyquTa 9 ocib.

Hapnani BU3HAYMIIM TTOKAa3HUK BUTpAT Ha BUKOPHCTAHHS
npemnapary 1o Horo edextuBHOcTi. Ilicns BU3HAYCHHS
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BuaHaueHHsa 30[, wo nepesaxae

v

v

AHania cxem thapmakoTepanii 3rigHo 3i cTaHaapTamm

BviB4eHHs faHux thaxosoi niteparypu Ta Mepexi Internet

v

BunaHaueHHs ocHoBHUX rpyn J13, siki BUKOPUCTOBYIOTL ANS NiKyBaHHS L€l natonorii

I

MapkeTuHroBuiA aHania Bu3HayeHux rpyn J13

I

CrBOpeHHs nepeniky Ans nikysaHHsa Xb

I

BuaHayeHHs 3aranbHOT BapTOCTi MikyBaHHS

I

dapmakoekoHOMIYHe OLjiHIOBaHHS 06paHoi HoMeHknaTypy J13

I

CknapaHHs onTUMI30BaHOo nepeniky npenaparis 4ns nikyBaHHa Xb

Puc. 2. Cxema MeToaVKN 34iACHEHHS hapMaKOEKOHOMIYHOTO aHaniay.

e(eKTHBHOCTI IperapariB 00paxoByBaJIH KOe(ILieHT eek-
TUBHOCTI 3a popmyroro (1).

K, =B, /Ep (1)

ne K, 0 koe(irieHT e(h)eKTUBHOCTI;
B,, —3aranbHa BapTicTh JIIKyBaHHS;
Ed — edexTrBHICTD J1iKyBaHHS, BU3HAYEHA EKCIICPTAMH.

PesynkraTtn

3a pe3ynbraTaMu ONUTYBAHHS Ta BPaXyBaBIIIH PCKOMCHIAITIT
ekcriepTiB chopmyBaiu Ba iepeniku JI3 s mikyBanus Xb
y BIICHKOBOCITYk00BIIiB. Jl0 ckitamy nepeikiB yBidmumu JI3,
110 € Haile(PeKTHBHIILIMMH Ta HA4aCcTillIe BAKOPUCTOBYIOTHCS
i yac JikyBaHHs XbB, a TakoXk BKITFOUWIIH TIPEapaTy Iist
YCYHEHHsI MOXKJIMBHX TT001uHMX edekris [12,13,17].

Hactymnuwuii etan — (apMakOCKOHOMIYHE JIOCITIHKCHHS
METOZIOM «BapTiCTh — €(hEKTUBHICTD» IIISIXOM BH3HAYCHHS
eKCIIepTaMH TOKa3HHUKIB €(EeKTUBHOCTI 3aIpOITOHOBAHOL
HOMeHKJaTypu JI3 Ay miKyBaHHS BIHCHKOBOCITYKOOBIIIB 13
Xb [4-7]. KinpkicHui TTOKa3HUK €(EKTUBHOCTI — MUTOMA
Bara TMAaIi€HTIB, SIKi BiI3HAYMIIH MTOJIIIIICHHS CAMOIIOTYTTS
TTICIIS JIIKYBaHHS JIO 3aTabHOI KUTBKOCTI TaIli€HTIB.

Ilig gac mocmimkeHHss HOMeHKIaTypu JI3, mo 3amporio-
HOBaHa Juts1 BUKOopucTaHHs y 3C YkpalHu, BU3HAUYIIIH TIpe-
Tapary, IO € 3aCTapLINMHU Ta 3aCTOCOBYIOTHCS B JIIKYBaHHI
e nooanHokuX BumaikiB Xb. Le moB’s13aH0 Hacamiiepes

i3 PO3BUTKOM PE3UCTCHTHOCTI, MOOIYHUMHU e(heKTaMu Ta
HE3PYYHICTIO BUKOPHCTAHHSI.

PesynbraTit Bu3HaueHHs onTuManbHux JI3 y rpymax st
nikyBaHHs Xb METOIOM «BapTiCTh — €(PEKTHBHICTHY» HAaBEICHI
B mao6nuyi 1. J]jis po3paxyHKiB BUKOPUCTAIIH IiHHU 3 PeecTpy
OIITOBO-BIJIIIYCKHUX IiH Ha JIKApChKi 3aCO0M CTaHOM Ha
01.03.2021 p. [3,8,13,14].

O6roBopeHHs

VY pesyunbrari (hapMaKoE€KOHOMITHOTO JOCHIKEHHS METOIOM
«BapTICTh — €PEKTUBHICTE» cPopMyBanu mepemik JI3 st
JIKyBaHHS BICHKOBOCITYXO00BIIB i3 Xb, skuif Bimodae 10
TO3UIIII:

1. AMOKCHIIMIIIH + KHCIIOTa KJIaByJaHOBa, TaOJIETKH
0,5/0,125;

2. ledrpiakcon dakonu, 1,0;

3. Hernpusuny murinpoxiopun, Tadmerku 0,01;

4. L-uiet, Tabnetku 0,005;

5. Jlinekc, karcymy;

6. AMOpoxcoi, Tabnerku 0,03;

7. Quxnodenax Harpiro, Tabnerku 0,05;

8. I'porrpunosus, Tabnetku 0,5;

9. Hogipus, Tabnerku 0,5;

10. dporasepun, ammyiu 2 % — 2,0.

JI3 i3 poro nepetiky XapakTepu3yroThCsl HalOUTbIIMMU
TIOKa3HUKaMH e()eKTUBHOCTI y CBOil (hapMaKoTepaneBTUYHIi
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Tabnuusa 1. Pesynsrati hapmakoexkoHoMiqHoro ananiay J13 ans nikysanHs Xb MeTonom «BapTicTb — e(heKTUBHICTb

HaiimeHyBaHHs 113 J®/po3a 5:::;1;:::;; (3ar. 5; ’I)(;Il;::b Ez)ee?()::i::;cﬂ
KinbKicTb 6anis) NiKyBaHHs, rpH

AMOKCULMITIH + KCTOTa KnaByrnaHoBa Tab. 0,5/0,125 200,00 80,55 0,60
Liecbazoni dn. 1,0 160,00 140,00 0,88
AMoKCULMMIH Ta6. 0,5 115,00 74,48 0,68
LinnpodbnokcaLmH 1a6. 0,5 200,00 114,50 0,86
LledprpiakcoH ¢n. 1,0 200,00 177,70 0,62
OcprnokcauyH ¢n. 0,2 % —100,0 125,00 40,00 2,24
LinnpocbnokcaumH ¢n. 0,2 % -100,0 200,00 54,40 1,63
Biumnix-5 ¢bn. 1500000 Of 50,00 60,00 3,60
A3nTpomiLmH Tab6. 0,5 140,00 150,00 3,21
BeHaunneHiumniH ¢n. 1,0 30,00 10,40 12,13
JlopataguH Tab. 0,01 10,00 12,75 0,89
LietnpuanHy gurigpoxnopug Ta6. 0,01 200,00 49,60 0,09
[IudbeHrigpamin amn. 1% -1,0 50,00 15,30 0,21
L-uet 1a6. 0,005 180,00 89,19 0,17
MpobioTuk Kanc. 110,00 60,70 0,28
JliHexkc kanc. 200,00 102,00 0,26
Mpo6ioTuk ekctpa 1a6. 0,0138 135,00 110,00 0,41
AwmbBpoxkcon T1a6. 0,03 200,00 22,00 0,08
Koneiny doccpar 1a6. 0,003 r 130,00 35,00 0,13
CanbbyTamon aepo3onb 100 mMkr 200,00 70,69 0,35
iGexkcnH 1a6. 0,1 150,00 68,22 0,23
AuetunumcTteit MOPOLUOK opasibHoro posynHy 0,2 | 200,00 42,00 0,38
KeToponak Tab. 0,01 150,00 25,17 0,17
[vknodeHak HaTpito Tab. 0,05 120,00 6,00 0,06
Mapavueramon Tab. 0,5 170,00 12,35 0,13
MedeHamiHoBa kucnota Tab. 0,5 100,00 65,90 1,19
Himecynin cawe 5,0 110,00 7,75 1,27
Osenbramisip karc. 0,075 180,00 283,00 1,57
ponpnHO3nH 1a6. 0,5 190,00 285,75 0,84
Auuknosip 1a6.0,4 155,00 283,12 1,46
HosgipuH Tab. 0,5 170,00 95,82 0,79
PubasipuH Tab. 0,4 20,00 200,50 9,36
Banauyknosip Tab. 0,5 185,00 568,55 2,05
[potaBepvH amn. 2% —-2,0 160,00 17,55 0,09
gzzia;l:“:ﬁ:;ogé ﬁg:TaCKopGiHoaa, heHinedpuHy r/x, cawe 23,0 200,00 3035 0.21
[potaBepnH Tab. 0,04 155,00 18,60 0,19

TpyIi, @ OT)KE € EKOHOMIYHO JIOIIJIBHUMH. AJIe SIKIIO BU3HA- 4. AUETUIIMCTETH, TOPOIIOK OpajibHOTO po3unHy 0,2;
YaTbHUM KPHUTEPieM BKIIOYECHHS 10 mepeniky JI3 obparn

BJIacHe €(heKTUBHICTh, TOOTO CyMapHy OaJlbHY OLIHKY eKc-

5. Ketoponak, Tabnerku 0,01;
6. [Tapaneramon, Tabnerku 0,5;
niepTiB (11 HaffBHII TOKA3HUKH), TO IIEH Iepetik Oyae TaKuM:

1. Humpodrokcarus, Tadnerku 0,5;

2. Humnpodrnokcanu, dpraaxonu 0,2 % —100,0;

3. Canpbyramon, aepo3oib 100 Mkr;

7. Ozensramisip, Karcymu 0,075;

8. Banmanukiiogip, tadmetku 0,5;

9. IMapaneramol, KMCIOTa ackopOiHOBa, (BeHigedpuny
rigpoxiopu, GpeHipaminy maieart, came 23,0.
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BuzHadeHHs BapTOCTI 3aMpOIIOHOBAHUX repedtiki JI3 mano
ITiICTaBY B EKOHOMIYHOMY ACTICKTI BIJIATH ITEpEeBary repIio-
My niepedntiky JI3 i3 3arajibHOIO BapTICTIO Ha KypC JIIKYBaHHSI
926,16 TpH, a 3a IpyTHM IIeperikoM BoHa ctaHoBma 1201,01
rpH (y 1,3 pa3za gopoxue).

BucHoBku
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dopMyBaHHA NONUTY HAa KOHTPaLENTUBK
3 BUKOPUCTaHHAM MeToAy BaH BecteHgopna
Ha niacTaBi BCTAHOBMEHHA CMOXMBYOI LliHHOCTI

*

T. B. MaraHoBa

3anopisbkuil AepkaBHUI MeauyHUA yHiBepcuTeT, YkpaiHa

OfvH i3 roNoBHUX NOKA3HUKIB CIOKMBYON LIHHOCTI ToBapy — wiHa. [i cynepeunuea inearnicTuko-matepianictuiHa ocHoBa cripsiMoBaHa Ha
3abe3neyeHHs iHTepeCiB ABOX NPOTUNEXHOCTeN — BUPOBHMKa/NpoaasLs Ta nokynus. LIiHOBI pilueHHs, yxBaneHi 3 ypaxyBaHHsM noTpeb
060X yyacHuKiB hapMaLeBTUYHOTO PUHKY, AadyTb 3MOry edheKTUBHO perynoBaTy NpoLecy AisnbHOCTI dapmaLeBTUiHOro GisHecy Ta
cucTemm 3abesneyeHHs.

MeTa po6oTu — anpobauis meToay BaH Bectenaopna Ha npyknagi KOHTpaLenTyBiB, BCTAHOBMEHHS iXHBOI CNOXMBYOI LiHHOCTI ANs yXBaneH-
HS Hafani pauioHanbHWX pilleHb LWOA0 YAOCKOHaNEHHs cucTemm 3abe3neyeHHs npoTusanmigHnMm 3acobamm yKpaiHChKUX XiHOK-CroXMBaviB.

Marepianu Ta meToau. Y fOCRIMKEHHI BUKOpPUCTany MapKETUHIOBWIA MeToz, BaH BecTeHgopna Ha OCHOBI aHKETYBaHHS KBOTHOI BUDIpKM
XIHOK PEnpOAyKTMBHOTO BiKy OQHOTO 3 perioHiB YkpaiHu. OCHOBHI po3paxyHKM BUKOHANMM B CEPELOBMLL NPOrpamMHoro 3abesneyeHHst
MS Excel 2010.

Pesynisratu. OnutyBaHHs 420 XiHOK 4ano niacTaBy BCTAaHOBUTW MaKCUMarbHi AianasoHy FOTOBHOCTI MNATUTU (TOYKU FPaHUYHOT AeLLEeBU3HM
Ta JOPOXHEYI) ANt YCiX HasiBHIX (papMaLeBTUYHUX BUAIB KOHTpaLenLii (ropMOHamnbHOi, HEropMOHanbHOI, Meau4HUX BUPOGIB) Y BiKOBMX
i DOXiAHWUX KBOTax. BcTaHoBMNK, WO LiiHOBA Yy TNMBICTb 3aNeXuTb Bif coLiaribHO-eKOHOMIYHWX MOKa3HMKIB.

BucHoBku. MakcumanbHi fiana3oHn roTOBHOCTI MNAaTUTK, SIKi BCTAHOBUMM, iCTOTHO HIDKYI 3@ PUHKOBI LiHA Ha KOHTpauenTveu. BuHaTok
— [ielLeBi Ta NOWMPEHi NpoTM3aniifHi 3acobu (aepo3orb i YOnoBiuMi NpesepsaTB), LWO NiATBEPAXKYE HEOOXIAHICTb BUKOPUCTAHHSA Map-
KETWHIOBMX METO/IB AOCHiIKeHHS ANst 3a40BONeHHs! NoTped crnoXuBaYiB-iHoK.

KnkoyoBi crioBa: KOHTpaLenLis, FOTOBHICTb NaTUTU, METOA BaH BecteHaopna, BUMIpOBaHHS LiHOBOI YyTNMBOCTI.
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Formation of the demand for contraceptives using the Van Westendorp method
based on establishing consumer value

T. V. Mahanova

One of the main indicators of the consumer value of a product is the price. Its controversial idealistic and materialistic basis is aimed at
securing the interests of two opposites: producer-seller and buyer. Correctly made pricing decisions, taking into account the requirements
of both players in the pharmaceutical market, will effectively regulate the processes of the pharmaceutical business and the supply
system.

The aim: approbation of the Van Westendorp method on the example of contraceptives; establishing their consumer value for further
rational decision-making regarding the improvement of the system for providing contraceptives to Ukrainian female consumers.

Materials and methods. The research used the marketing Van Westendorp method based on surveying a quota sample of women of
reproductive age from one of the Ukrainian regions. The main calculations were performed with MS Excel 2010 software.

Results. The survey of 420 women enabled to set the maximum range of readiness to pay (the point of maximum cheapness and high
cost) for the most advanced pharmaceutical types of contraception (hormonal, non-hormonal and medical products) in the age and income
quotas. It was established that the price sensitivity depends on social and economic indicators.

Conclusions. The established maximal ranges of willingness to pay are well below market prices for contraceptives. The exception is
cheap and widespread contraception (aerosol and male condom), which confirms the need to use marketing research methods to meet
the needs of the female consumer.

Key words: contraceptive, willingness to pay, Van Westendorp method, price sensitivity meter.
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®opmupoBaHMe cnpoca Ha KOHTpaLenTUBLI C UCNONbL30BaHMEM MeToAa BaH BecteHaopna
Ha OCHOBE YCTaHOBMNEHUS NOTPEOMTENbLCKON LIEHHOCTH

T. B. MaraHoBa

OnuH 13 oCcHOBHbIX NoKa3aTerner noTpebuTenbCKoii LeHHOCTH ToBapa — LieHa. Ee cnopHas npeanunctuko-matepuanncTuyeckas OcHoBa
HanpasneHa Ha obecneveHne HTEpPeCcoB ABYX NPOTMBOMONOKHOCTEN — MPOVN3BOAMTENS/MpoaBLa 1 Nokynatens. BepHo npuHATbIE Lie-
HOBbIE peLLeHns C y4ETOM TpeboBaHMi 060MX y4aCTHUKOB (hapMaLeBTUYECKOTO PbiHKa NO3BONSAT 3PGEKTUBHO perynmpoBaTh NpoLeCCh
AesTenbHOCTU dhapmaLeBThyeckoro buaHeca n cucteMsl obecneverms.

Llens pa6otkl — anpobauus metona BaH BecteHgopna Ha npumepe KOHTPaLEenTUBOB, YCTAHOBNEHWE X NOTPeOUTENbCKON LIEHHOCTM
ANS fanbHenLLero NpUHATUS pauyoHanbHbIX PELLEHUI OTHOCUTENBHO COBEPLLEHCTBOBaHUS CUCTEMbI 0BecneyeHust IpoTUBO3a4aTouHbIMM
CpencTBamMm YKPauHCKVX NOTpebuTenen-xeHLwmH.

Matepuansl u meToabl. B uccnemosaHum UCnonb30BaH MapKeTUHIOBbI METOa BaH BecTeHopna Ha OCHOBE aHKETUPOBAHMWS KBOTHOM
BbIGOPKM JKEHLLMH PEenpoayKTUBHOTO BO3pacTa OAHOM U3 perroHoB YkpawnHbl. OCHOBHble pacyéTbl NPOBEAEHbI B Cpede NporpamMMHOro
obecneyeHust MS Excel 2010.

Pesynikratii. Onpoc 420 XeHLyH No3BOMNN ONpeaenuTb MakcymanbHble Anana3oHbl FTOTOBHOCTM NNaTUTh (TOYKM FPaHUYHON AELLEBU3HI
1 0OPOroBK3HbI) 4181 BCEX CYLLECTBYIOLLMX (hapMaLeBTUYECKUX BUAOB KOHTpaLenumm (ropMoHanbHON, HErOPMOHaNbHONM, MEAULMHCKMX
U30enuii) B BO3PACTHbIX M JOXOAHbIX KBOTAX. YCTAHOBMEHO, YTO LIEHOBAsH YyBCTBUTENBHOCTb 3aBUCUT OT COLMANbHO-3KOHOMMUYECKUX
rokasartenemn.

BbiBOABI. YCTAHOBNEHHbIE MaKCUMaIbHbIE AMana3oHbl FOTOBHOCTY NNATUTL 3HAYUTENBHO HIMKE PbIHOYHBIX LIEH HA KOHTpaLenTyBbl. Mcknto-
YeHne COCTaBNSAT AeLLEBbIE 1 PaCMPOCTPaHEHHBIE MPOTUBO3a4aTO4HbIE CPEACTBA (a3P0305Tb M MYXXCKO MPE3ePBaTUB), YTO NOATBEPKAAET
HeobXoAMMOCTb MCNOMb30BaHNS MapKETUHIOBLIX METOA0B UCCNeA0BaHNS ANS YAOBNETBOPEHUS NOTPEBHOCTER NOTpebuTenei-XeHLLH.

KnioueBble cnoBa: KOHTpauenuna, rotToBHOCTb NNaTtuTb, METO BaH BeCTeHaopna, n3mepeHne ueHOBOI7I 4yBCTBUTENTbHOCTN.

AxTyanbHble Bonpochl (hapmaLeBTMYECKON M MeAULMHCKON Hayku n npakTuku. 2021. T. 14, Ne 3(37). C. 343-353

HuHi 0X0poHY 3710pOB’sl CYCHIIBCTBO CIIPUIMAE SK HEBiJI-
JUTbHY CKJIaJIOBY PIBHS Ta SIKOCTI XKHMTTS, OCKUIBKHA BOHA
BIZlIrpa€e BaXJIMBY POJIb B EKOHOMIYHOMY PO3BHUTKY JICPIKABH,
3a0e3medye BIATBOPEHHS Ta SIKICTh TPYIOBUX PECYpCiB, CTBO-
proe 6azy IS CoIiaNnbHO-eKOHOMIYHOTO 3pOCTAHHS, € OTHIM
i3 3a0e3meuyBalbHUX CIIEMCHTIB HAI[IOHATBHOI Oe3MeKH
kpainy. ToMy IpUHIKMIT Opi€eHTAaNil HA MAli€HTa TOKIaACHUI
B OCHOBY OXOPOHH 310pOB’sl 0aratbox KpaiH.

Y 2006 poui B Bapcenoni yxsanena Jlexmapartist mpo
narieHToopienToBany meaunuHy (Patient-centric approach
to medicine). ['omoBHi ii Te3n — mMoBara /10 MaIfi€HTa, IPaBo
oOmpary JiKaps Ta CBiJOMa ydacTh y BHOOpI METOIIB Ji-
KyBaHHS, 3aJIy4€HHS Malli€HTIB 10 PO3POOJICHHS MOJITHKI
OXOPOHH 3/I0pOB’S1, TOCTYII NAIIIEHTIB 0 MEANYHHX ITOCIIYT,
MaKCHMaJlbHa 1H(OPMOBAHICTh, IPO30PICTh 1 TOCTYIHICTb
komyHikarii [1].

HeBinainmsHOIO CKITaI0BOI0 OXOPOHH 310pOB’s € (hapMmartis,
a OTIKe HaBeICHI IPHHIUITY OKPECITIOIOTh HAIIPSIMU PO3BHT-
Ky i ans ¢papmaneBTryHOTO cekropa. CydacHa dapmartis
TIOKJIMKaHA CBOEYACHO 3a0€3IEeYNTH SIKICHUMH Ta JOCTYII-
HHUMH JIIKaMH BCIX, XTO TOTpe0ye MeJMKaMEHTO3HOI Tepartii.
Bonnouac (apmaneBTHYHI KOMIaHii MaroTh BPaXxOBYBaTH
€KOHOMIUHY CKJIJIOBY 3a0e3IedyBajbHOrO Mpolecy, OyTH
KOHKYPEHTO3/IaTHUMH Ha PHHKY Ta (OpPMYBaTH BHCOKHIi
piBEeHB JOSIBHOCTI CIIOKKBadiB. Taka OaraTorpaHHa Mi-
STTBHICT (hapMalleBTHYHUX KOMITaHii (BUPOOHHMKIB JIIKIB,
T'ypTOBUX (hapManeBTHYHNX KOMIIaHIH, anTeK) He MOXKJIMBA
0e3 BUKOPUCTAHHS Cy4yaCHOI MapKETHHIOBOI KOHIICIHIIIT,
30KpeMa KOHLIEMIIT XOIICTUYHOTO MapKETHHTY [2], a Takoxk
ypaxyBaHHS CIIOKHBYOT IHHOCTI (hapMaIieBTUHIHOTO TOBAapYy.

TToHATTS CTIOKHUBYOI IIHHOCTI TOBAPY BUBYAIH HAYKOBII B
PI3HHX FOCIIONAPCHKIX Chepax MPOTITOM TPUBAIIOTO HIepiomy.
Tak, @. Komiep npucBSTHB CBOT HAYKOBI ITpalli aHaJIi3y cIo-

»wuyoi 1iHHOCTi; K. [Tpaxanan, B. Pamacami nocnimkyBamm
MUTaHHS 10710 (GOPMYyBaHHS IIHHOCTI, aHAJTI3YFOUHX CKJIaI0B1
nporiecy ii TBopenHst. Ha »xaib, B ykpaiHchKiii hapmarieBTiy-
Hill Hay1li HEMa€ TPYHTOBHUX JOCIIKECHB Y LIl IUTOIIIHI.

Leit HampsiM JOCHTIPKEHHS aKTyali3ye TaKOX KOMILIEKC
B3A€MOIIOB’ s13aHNX (paKTOpiB. Tak, BUCOKHI pIBEHb PO3BUTKY
TEXHOJIOTIH CIIpHUsiE PO3MIMPEHHIO ACOPTUMEHTY MPOMYKIIi,
a HasABHICTH iH(OpMAIliTHOTO 3a0e3Me4YeHHs] — BUILHOMY
JIOCTYITy CIIO)KMBa4iB /10 BUUEPITHOT iH(opMallii mpo prHOK,
SKICTB 1 iHy ToBapiB. {15 (hapMaleBTHUHKX TTIIPHEMCTB
Ba)KJIMBOTO 3HAYCHH: HAOYBAIOTh BiTHOCHHHU Ta CITIBIIPALiA 31
CTIOXKMBaYaMH, y POIEC SIKOi eIl OTPUMYIOTb OIIEpPaTHB-
Hy iH(OpMAILLifO PO MOTPEOH LITLOBUX PUHKIB JIIKIB, a APYTi
— LIHHICTB (hapMaleBTUYHOI MPOAYKIIii, 110 MAaKCUMAaIEHO
Bi/MOBia€ TXHIM BUMOTaM.

Cepe/l OKa3HHKIB CIIOXKUBYOT LIIHHOCTI (hapMalieBTHYHOTO
TOBapy Ba)XJIMBY poib Bimirpae mina. [ToxsiitHumii xapakrep
IiHY TTOJIATAE B 00’ €IHAHHI IHTEPECiB MPOIABIIA (K OKPEMOTO
BHUPOOHMKA, TaK ITIJI0T CHCTEMH ) Ta TIOKYTILIS (CTIoXKuBava) [3],
TOOTO BOHA € CIOJIyYHOIO JIAHKOIO MDK Pe3yJIbTaTaMH JUisiIb-
HOCTI (hapMarieBTHYHMX KOMIIaHiH (cuctemu 3a0e3neueHHs ) Ta
crioxuBadaMu. ToMy I[IHOBI TOCITIIKEHHS, 1110 3T CHIOIOTHCSI
(hapMarieBTHYHUMH KOMITAHISIMH, OYITH 1 3aJTHIIIAIOTHCS OTHUM
13 KITFOYOBHX €TAIliB Ha IIIIXY YXBAJCHHS YIPABIiHCHKIX
pimeHs moa0 eheKTHBHOTO PETyITIOBAHHS ALSUTHHOCTI (hapMa-
LIEBTUYHOTO Oi3HECY Ta UIOT CHCTEMH 3a0e3MeUeHHSI.

IHo3eMHl 1 BITUM3HSAHI BYEHI 3MIMCHUIN TOCIIIKEHHS
II0ZI0 I[IHOYTBOPEHHS SIK PO3/iy MapkeTuHry [4], Ha mia-
NPUEMCTBI Ta PUHKY [S], IPOLIECIB 1IIHOYTBOPEHHS Ta Pery-
JIIOBAHHSI TaKO1 AISUTLHOCTI [6,7], TOTOBHOCTI JI0 CIUIATH Ta
1o cnpuiHATTA [8,9]. Cepen mux podiT 9MMano A0CTiHKeHb
TIPUCBSTYEH] BUBYCHHIO ITiHH, 1110 OPIEHTOBAaHA HA CIIOKMBAYA,
30kpema Metoxy PSM. BiH 3anponoHoBaHMi €KOHOMICTOM
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BaH BecTeHapormoM sk HEpsMUil METOI JTOCIiHKEHHS Ta
BHSIBJICHHS TICHXONOTTYHIX IiH. MI0ro akTHBHO yI0CKOHAITIO-
1076 [10,11], BUKOpHCTOBYIOTH B exoHOMIM [12,13], Tamysi
ocBiTHIX nocnyr [14] Tomo. Ane nei JoBoiI MPOCTHH y
BHUKOHAHHI €KOHOMIYHHUIA METOJ] MaJIO BHBYAJIM Ta 3aCTOCO-
ByBaJIM Y (papMalleBTHUHIIl Hay1ll Ta IPAKTHIIL.

Meta po6otu

Anpo0artist MeToy BaH Bectenmopia Ha npukiia i KOHTpa-
LIENTHBIB, BCTAHOBJIEHHS TXHBOI CIIOKMBYOI IIIHHOCTI JIJIS
yXBaJICHHSI HaJlaJli pallioHaIbHUX PillIeHb IOJI0 YIOCKOHa-
JICHHS CHCTEMH 3a0e3TeUeHHS TPOTH3AILTITHUMHA 3ac00amMu
YKpPATHChKUX JKIHOK-CITOXKHBAYIB.

Marepianu i MeToau pocnimkeHHA

L{iHoBe mOCIiDKEHHSI 3IHCHUIM, BUKOPUCTABILN METO]
BaH Becrennopma (PSM) Ha 0CHOBI KBOTHOT BHOIpKH KIHOK
pernpoayKkTuBHOTO BiKy [ 15—17] 3anopi3pkoi obmacti Yipai-
HHU. Po3Mmip copmoBaHOi KBOTHOT BHOIpKH OOTpyHTOBAHMIA
BUMOTaMH [0 3[1HCHEHHsI TOCTipKeHHs MeTooM PSM [ 18],
a TaKOXK TOCIIIDKEHHAMH cortionorigaoro taimy (N =384369;
n =384+ 19)[19]. BubipKy KBOTyBaJI1 32 TphOMa COLII0EKO-
HOMIYHUMH ITOKa3HUKAMH: BiK, JOXi/ Ha AyITy HACEICHHS Ta
OCBITa J)KIHKH. Bi1OMOCTI 1110710 00CSTY KBOT 32 HOKa3HUKaMH
OTPHMAJTH 3 JIeP’KaBHOI CITY>KOW cTaTUCTUKU YKpainu [20].

3a BIKOBUM NOKa3HHKOM chopmyBaiu 7 kBoT: 16-19
pokiB (n = 29), 20-24 poxu (n = 42), 25-29 pokis (n = 60),
30-34 poku (n = 78), 35-39 pokiB (n = 73), 4044 poku
(n = 70), 4549 poxkis (n = 68). Ha migcTaBi BIKOBUX KBOT
chopMyBa KBOTH 32 PiBHEM JIOXOJY Ha JAyIIY HACEICHHS:
noxix mo 3000 rpH — 20,7 % Bin BikoBoi kBOTH; 3000—
4400 rpu— 34,3 %; mona 4400 rpa—45 % Bix BIKOBOi KBOTH.
Jlai KBOTH OIUTHIIA Ha HAWMEHIII YaCTKH 32 PIBHEM OCBITH:
KBOTA PECTIOHCHTIB 13 BUII[OIO OCBITOI/IUIAHYIOTh OTPUMATH
BuIry ocBity — 47,1 %; 6e3 BUIIOT OCBITH (IIIKOIA, KOJICIK,
TEXHIKyM)/HE TUIaHyIOTh OTPUMATH BHILY OCBITY — 52,9 %.
Takwif mixin 10 KBOTYBaHHS 32 JIOXO/IOM Ha JIy1IITy, BIKOM Ta
OCBITOIO 3yMOBIICHHI METOIONOTIYHUMH OCHOBAMH COLIIO-
JIOTTYHUX ONHUTYBaHb 1 IPABOBUMM HOpMaMH B YkpaiHi [20].

Jyist BCTAaHOBJIEHHS CIIOKHMBYOI MIHHOCTI Ta MPUAHITHIX
I[iH Yy TpoIieci aHKeTyBaHHs KiHKaM 3alpOIIOHyBaJIX Bi/O-
BiCTH Ha 4 3aMUTaHHS MO0 KO)KHOTO KOHTPAIETITHBRY (32
MoTIepeIHIMHU TOCIiKeHHsMH) [21,22]:

1. SIxa miHa HACTIIHPKYM HU3BKA, IO ITOCTAE MUTAHHS PO
SIKICTh KOHTpALENTHBY (BU)? — y’Ke ACIICBO;

2. Slka miHa € MPUHHATHOIO VTS KYTiBJ KOHTPALICIITUBY
(BuI)? — nemieno;

3. SIxa mina Bam 3maeTses BHCOKOIO, ane Bu Bce omHO
PO3IVIsIIAETe MUTAHHS LIOA0 MPHUI0AaHHS KOHTPALEITUBY
(BHI)? — MOPOTO;

4. TTounHarouu 3 SIKOTrO PiBHS LIHK KOHTPALENTHB (BUI)
31a€eThesl BaM HacTUIBKH JoporuM, 1o By He rutanyeTe oro
KymyBaTH? — J{y’e I0pOro.

OrnmTyBaHHIO TIepeyBaB iHpOpMaIiHHAI MaTepiall oo
OCHOBHHX 3aC001B KOHTPAIIETIIIi1, 3 IKUM *IHKH MaJIi O3HaHO-
mutHcs. [lepernik KOHTpanenTHBiB ChopMyBaIn Ha MiICTaBi

YMHHUX HOPMAaTHBHO-3aKOHOAABYMX TOKYMEHTIB y cdepi
OXOPOHH KIHOYOTO 3/I0POB’sl, BiH BKIIIOUAB:

a) TOPMOHAJIbHI JIKapChKi KOHTPALCITUBH: TaOICTKH,
1H’ €K1, T IIKIpHAHA IMIUTAHTAT, HAIIKipHAH ITaCTHD, Bari-
HaJIbHE KUJIbLIEe, BHY TPIIIHLOMATKOBA TePaIIeBTHYHA CUCTEMA,;

0) HEropMOHAJTBHI JIIKAPCHKI KOHTPALICTITHBH: CYTIO3UTOPIT
BariHaJbHi, KpeM BariHABHUI, a¢p030J1b BariHABHUIL, TyOKa
3 KOHTPAIIEITHBOM;

B) KOHTpAICNTUBHI MEIMYHI BUPOOH: CITipalib BHYTpILI-
HBOMATKOBA 31 CPi0JIOM/Mi/1I1F0/30710TOM, YOJIOBIUM 1 KiHO-
YW TIpe3epBATHBH, IIEPBIKAIBHI KOBIIAUOK i Jiadparma.

MoIHBI I[IHU Ha KOXKHUI 13 KOHTPAICNITUBIB HABOMIIN
y TPOIIIOBOMY C€KBiBaJICHTI, moYrHaro4u Bijg 0 % 11010 Mak-
cUMabHOI prHKOBOI 1iHu 110 100 % i3 kKpokom 20 %. Takuit
LIHOBUH IO/ Ja€ 3MOT'Y BUKOPUCTOBYBATH PE3YABTATH TTi]T
9ac IIHOBOT'O MOJETIOBAHHSI.

OCHOBHI pO3paxyHKH BUKOHAJIN B CEPEOBHILI IIPOTPaM-
Horo 3a0e3meuenHst MS Excel 2010.

L{iHu, oTpuMaHi Mijl Yac aHKeTYBaHHs 3a MyHKTamu 14,
BBA)KAJIN BUIAJKOBUMHU BenuauHaMu X, j = 1,4 3 Bizmoiza-
HUMH (QYHKIISIMA PO3MOALTY Fj(x)= P(Xj<x), a pe3ynbTaTd
AHKETYBaHH: HABOJVJIN SIK YOTHPUBHUMIpPHY BUOIPKY (qu , qu‘
X X neq=12.N (KUIbKICTB KIHOK, SIKHX OIHTYBaJIH
OKpeMo, — He3aJIe)KHI BUOipkoBi enemenTH ) [10].

3a KOXHUM BHOIPKOBMM BEKTOPOM {le, X X
BHITaKOBOI BemuanHA X, j = L4, noGynyBanu eMIipuyHi
KyMYJISITUBHI (DyHKILT PO3MIOALITY:

1
*F (0 =g oo (Xy)

mel, — injKaTopHa (1)yH.KIl1$[.
Jnst pyHKIIH po3noiny wiHK 3a 2, 3 3anUTaHHIMH TaKoX
MOOYAyBaJH EMITIpHYIHI KyMYIISTHBHI (DyHKIIIT BIYKMBAHHS:

*S,(1) = 1 - *F,(x)

ne *F | — eMmipuyna KyMyJsTHBHA QYHKIList PO3MOAiTY 32

3alATaHHIM 1

F, — emmipuuna xymynatusHa (QyHKIis po3nofity 3a
3aMUTAHHSIM 2;

F, — emmipnuna xymynatuBHa QyHKIS pO3MOAiTy 3a
3aIUTAHHSIM 3;

F, — emnipu4na KyMynaTuBHA (QyHKIis po3noziny 3a
3aMUTAHHSM 4;

« . .

S, — emmipHYHa KyMyJIATHBHA (DyHKIIisl BUOKUBAHHS 3a
3aIUTAHHSIM 2;

% . .

S, — emnipuYHa KyMy/JIATHBHA (DyHKIIis BUKUBAHHS 3a
3aMUTaHHsIM 3.

Pesynpratn po3paxyHKy eMmipudHIX (HYHKIIT pO3MOALTY
Ta BIDKMBAHHS HaBe/IeHI sIK Tpadik, HA KOTPOMY aOCIHCH
TOUYOK TEPETHHY KPUBHUX IHTEPIPETYBAIN Ha SIKICHOMY DiB-
Hi. 3HaYEeHHs TOYKH TepeTHHy QyHKIif *S, Ta *F, — Touka
rpannyHoi nopoxkuedi (PME); *S i *F, — touka rpanu4Hoi
nemresuzau (PMC).

MaxkcuMallbHO NPUIHATHUM [1ialla30HOM I[iH BBAaXKalll
BiJJPI30K MK TOUKAMH TPAaHWYHO] JICICBH3HN Ta TPAHUIHOI
JIOPOYKHEYI, KOJTH KIHKa HE CyMHIBaIacst I0JI0 SIKOCTI Ta I[iHH,
SIKy BOHA TOTOBA 3aILIaTHTH.
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Touka rpaHN4HOT AeLEeBN3HM
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Touka rpaHN4HOT LOPOXHEM

Puc. 1. Tpacbikn kyMmynsaTuBHMX YHKLA NOAINY XIHOK ANS iH'€KLINHOro KOHTpaLenTuBy B AoXiAHN kBoTi 4o 3000 rpH.
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Puc. 2. Mpacbikn kymynsTuBHMUX (OYHKLA NOAINY XIHOK ANS iH’€KLINHOro KOHTpaLenTusy B AoXiaHin kBoTi 3000-4400 rpH.

Pesynbratu

Ha neprromy erami 10CiipKeHHS 3MIHCHIIN BHYTPILIHBO-
TPYIIOBU aHai3 I[IHOBOT 4y TJIMBOCTI Ta JIOCIIIXKECHHSI MaK-
CHMAJIEHO IPUIHATHOTO Jialla30Hy [iH TOTOBHOCTI IUTATUTH
(3a 10X0/I0M Ha AyIIy) 32 KOHTPAIETHB.

3rifHO 3 AOXITHUM KBOTYBaHHSM JIISI KO)KHOTO KOHTpa-
uenTusy (15 HaliMeHyBaHb) TOOYTyBamH 110 2 rpadiku KyMy-
JIITUBHOTO PO3MOJILTY PECIIOHICHTIB, PO3paxyBaJld TOYKOBI
3Ha4eHHA TpaHmdHoi aemesm3Hu (PMC) i nopokaedi (PME),
siki HaBegeHl Ha 90 rpadikax KyMYJISTHBHOTO PO3MOILTY
pecroHIeHTIB (Ha npuknai puc. 1, 2, 3) Ta B mabauyi 1.

BcranoBwiy, o [t xKiHKH 3 piBHEM noxoxy 1o 3000 rpH
MICUXOJIOTIYHO MPUAHATHUNA MaKCUMAJIbHUH [iarma3oH MiH
3HAYHO HIOKYUH, HIK JUIS JKIHKH 3 1oxo10M 3000—4400 rpH

— npuonu3Ho Bix 1 % 10 10 % 1o ToYIi rpaHUYHOT JICIICBH-
3HU 1 710 15 % 1o TOoulll rpaHUYHOT JOPOKHEYi. AHAIOTTUHY
3aJIeKHICTh CIIOCTEPIralli MK IpyNaMu JKIHOK 13 Cepe/HIM 1
BHCOKHM PIBHEM JIOXO/Ty. 3araJloM MaKCUMaJIbHHH J1iarna3oH
MIPUHHATHUX IiH 71 5KIHOK 13 goxonoM 10 3000 rpH cTaHo-
BuB Bix 6 % (PMC) no 80 % (PME); mis >iHOK i3 JOX0mI0M
3000-4400 rpa—Big 9 % (PMC) mo 82 % (PME); ms sKiHOK 3
noxonoM moran 4400 rpa —Bix 10 % (PMC) mo 84 % (PME).

Binzaaunmo, 1m0 HaOUIBI 3HAYEHHSI TOYKH TPAHUIHOT
JIOpPOXKHEu1 Jiara3oHy NPUHHATHUX [iH BU3HAYEHI )KIHKaMH 3
yciMa piBHSIMH JJOXOY JUTs aepo30itio (84 %) Ta 40I0BIUOro
npesepBatusy (83 %). HaiiMeHIy cymy *iHKU BCIiX PiBHIB
JIOXOJly TOTOBI Oy/M BiIJIaTH 3a IEPBIKAJbHUN KOBITAYOK
(PME —-47 %).
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Formation of the demand for contraceptives using the Van Westendorp method based on establishing consumer value
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Puc. 3. Tpacbikn kymynsTuBHWUX (OYHKLA NOAINY XIHOK ANS iH'eKLINHOro KOHTpaLenTuBy B AOXiAHI keoTi noHad 4400 rpH.
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Puc. 4. Tpacbikn kymynsTuBHMX (OYHKLA NOAINY XIHOK ANs iH’eKLINHOro KOHTpaLenTuBy Yy Bikosil kBoTi 16—19 pokis i 3 goxogom Ao 3000 rpH.

VY pesyiabraTi BHyTPIIIHEOTPYIIOBOTO aHATi3y IIHOBOT
YYyTIMBOCTI Ta JOCIIKEHHS] MaKCUMaJbHOTO Jiara3oHy
L[iH TOTOBHOCTI IJIATUTH 338 KOHTPALENTHBH 33 BIKOBUM
KBOTYBAaHHSM JUIsl KOKHOTO KOHTpauentusy (15 Haiime-
HYBaHb) y KOXHIH JJOXOIHIH Ipyi, MOAUIEHIH 3a BIKOBOIO
KBOTOO, TOOYAyBasH 2 rpadiki KyMYJISITHBHOTO PO3MOALITY
PECIIOHJICHTIB, PO3paxyBaJll TOYKOBI 3HAYEHHS! TPAaHUIHOT
nemesusad (PMC) i nopokaedi (PME). Pesynbrarn HaBeeHi
Ha 630 rpadikax KyMyJISTHBHOTO MOILTY PECIIOHACHTIB (Ha
npuknan puc. 4) Ta B mabnuyi 2.

Bceranosuiy, 110 TEHAEHIIT 10 3MIHU [[iH MaKCHUMaJILHOT
JIIIEBU3HN Ta JOPOKHEYI Ha KOHTPAIIENTUBH 3aJIeKHO BiJl
JIOXOITY SKIHKH 30€pITraroThCs 1 IMijl YaC BHYTPIIIHBOTPYIIOBOTO
aHai3y y BIKOBUX rpynax. Tak, y KoxHii BIKOBiH Ipy1ii IpH

3pocransi goxonxy PME i MPC 306inbinytorses Big 3 % 10
15 %. Po3paxysanu cepenni 3naucunst PME i MPC win 3a
BIKOBHMHU Tpynamu (maou. 2).

TidpKH J1Ba KOHTPAIICNITHBU — acpO30Jib 1 YOJOBIUHIMA
IIpe3epBaTiB — OTPUMAaJIM HaWBUINI 3HAYCHHS LiH MaKCH-
MaJIbHOI IOPOXKHEUi B ycix BikoBUX rpynax (80-82 %); e He
CYIEpPEYHUTh BHYTPIITHBOTPYTIOBOMY aHAJII3Y 32 TOXiTHUMHI
KBOTaMH. HalfHI K91 TOUKOBI 3HAUCHHS Y BIKOBHX I'PyIIax OT-
prMany BariHaibHa aiadparma it imrutaarar: MPC —8—11 %,
PME —44-50 %. MakcuMaJibHi Jiala30Hu NPUHHATHHUX [IH
JUTSL THIIAX KOHTpauenTuBiB — 20—60 %. [11s1 KOHTparenTu-
BiB, III0 € HA PUHKY YKpaiHH, B IIKPOKOMY aCOPTUMEHTI i
Jiana3oHu I[iH BUIII: KpeM BariHaibHHI/Ma3b — 26—70 %,
ryOka BariHasibHa — 13-55 %.
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Tabnuusa 1. 3Ha4eHHs MakcuManbHoro }:LianasoHy FOTOBHOCTi NMaTMTK 3@ KBOTamu Mo [0Xo4y Ha Aylly HaceneHHA

KoHTpauenTtus

MoBHa uiHa, rpH

KoHTpauenTus

MoBHa uiHa, rpH

KoHTpauenTtus

MoBHa uiHa, rpH

CepepHin
R e T e
[o 3000 rpH
32,53-100,59 |18,17—57,81 |85,61—251,90 |17,44—51,30 |90,47—321,36 |16,6—58,97 |139,52—528,80 |14,34—54,35 |295,07—1225,56|12,14—50,43 12,63-43,03
Big 3000 go 4400 rpH
48,61-123,73 |27,93—71,11 |87,94—316,81 |17,91—64,52 |95,57—349,70 |17,54—64,17 |186,88—602,84 |19,21—61,96 |330,33—1383,23|13,59—56,92 17,99-61,49
Monag 4400 rpH
51,84-126,63 |29,79—72,78 |124,38—349,93 |25,33—71,27 |111,32—386,12 |20,43—70,85 |215,00—664,58 |22,09—68,30 |407,79—1510,69|16,78—62,17 21,03-67,23

IMnnaHTar

Cynn./Ta6. Bar. Kpem/ma3b/rensb Bar. lyoka

CepegHin
s CR R veropworanu
[o 3000 rpH
384,37—1656,53|9,21—39,67 |13,71—26,57 |41,55—80,52 |32,92—95,70 |22,70—66,00 |40,09—116,25 |21,55—62,5 |30,60—171,91 |8,03—45,12 23,45-63,54
Big 3000 go 4400 rpH
491,48—2099,09|11,77—50,28 |13,98—27,30 |42,36—82,72 |45,45—108,19 |31,34—74,61 |53,62—136,25 |28,83—73,25 |53,01—219,08 |13,91—57,50 29,11-72,02
Monag 4400 rpH
492,05—2428,09|11,79—58,16 |14,23—27,72 |43,12—84,00 |43,87—116,18 |30,26—80,12 |54,25—142,93 |29,17—76,84 |56,19—235,60 |14,75—61,84 32,27-75,70

Yonogiunit npesepBaTus

XiHoumi npe3epBaTus BarihanbHa giachparma LlepBikanbHuii KoBNa4yok

MeaUYHi
[o 3000 rpH
42,84-76,25 |43,71—77,81 |46,62—151,8 |17,66—57,5 |51,59—176,8 |15,17—52,00 |125,53—776,00 |6,47—40,0 |163,77—762,20 |10,6—49,33 18,72-55,33
Big 3000 go 4400 rpH
42,96-77,99 |43,84—79,58 |69,96—191,31 |26,5—72,47 |68,00—223,83 |20,0—65,83 |187,60—933,63 |9,67—48,13 |176,23—853,43 |11,41—55,24 22,28-64,25
Monag 4400 rpH
45,30-81,38 |46,22—83,04 |78,05—210,17 |29,56—79,61 |77,27—232,56 |22,73—68,4 |192,27—905,33 |9,91—46,67 |212,91—890,95 |13,78—57,67 24,44-67,07
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Tabnuusa 2. 3Ha4eHHs MaKCMMarnbHOro AianasoHy roTOBHOCTI MNaTUTK 3a BIKOBVMY KBOTaMu

_ 45-49 pokis 40-44 poku
MiH. LiiHK, FpH MaKc. LiiHW, rpH MiH. LliHW, FPH MaKc. LiiHu, rpH
W exwii 28,29 16,26 94,18 54,13 59,49 34,19 129,7 74,52
Mnactup 111,84 22,78 300,47 61,20 128,88 26,25 342,61 69,78
BariHanbHe kinbLie 117,88 21,63 348,80 64,00 142,10 26,07 402,70 73,89
TabneTkw 103,32 10,62 348,80 64,00 235,88 24,24 655,15 67,33
BTC 379,82 15,63 1187,81 48,88 426,23 17,54 1349,77 55,55
IMnnaHTar 529,13 12,67 2288,52 54,81 368,97 8,84 2075,90 49,72
Aepo3ornb 11,31 34,28 27,61 83,68 14,01 42,45 27,30 82,53
Cgiykw/ Tab. Bar. 26,09 18,00 91,33 62,99 51,35 35,42 114,60 78,94
Kpem/masb/renb Bar. 47,54 25,56 128,21 68,93 62,70 33,71 143,20 76,89
ly6ka 45,51 11,94 209,55 55,00 34,25 8,99 205,40 54,05
Yonosiumi npesepsaTvia 31,48 32,12 77,91 79,50 44,92 45,83 76,36 77,92
BMK 62,77 23,78 180,57 68,40 88,44 33,50 200,22 75,84
XKiHouwnit npesepBatvB 93,5 27,50 228,57 67,23 67,06 19,72 202,58 59,58
LiepBikanbHuii koBna4vok 369,55 23,92 1038,58 67,22 199,75 12,93 889,90 57,60
BariHanbHa piacoparma 227,80 11,74 888,75 45,81 212,33 10,94 926,12 47,74
_ 35-39 pokiB 30-34 poku
epeAHE 3HaueHHs Cepep.H.e 3HaYeHHs Cgpe.qlue 3HaYyeHHs Cepe.que 3HaYeHHs
MiH. LiHU, FpH MaKC. LiiHu, rpH MiH. LiiHW, FpH MaKC. LiiHu, rpH

IH'exuji 47,98 27,57 110,77 63,66 45,92 26,39 119,87 68,89
Mnactup 103,42 21,06 307,46 62,62 94,43 19,03 308,24 62,78
BariHanbHe kinbLe 69,55 12,76 289,02 53,03 128,68 23,61 375,79 68,95
Tabnetku 214,11 22,00 610,03 62,70 226,22 23,25 652,36 67,05
BTC 356,50 14,67 1421,33 58,49 283,50 11,67 1289,33 53,06
IMnnaHTar 507,96 12,17 2092,80 50,13 397,14 9,51 1909,51 44,74
Aepo3ornb 13,13 39,78 27,55 83,47 13,13 39,80 26,92 81,57
Caiuku/ Tab. Bar. 44,29 30,54 110,55 76,24 41,73 28,78 110,68 76,33
Kpem/masb/renb Bar. 38,07 20,47 123,60 66,45 52,16 28,04 132,68 71,34
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MpopoBxeHHs Tabnuui 2.

_ 35-39 pokiB 30-34 poku
MiH. LiiHu, FpH MaKc. LiiHW, IpH MiH. LliHU, TPH MaKc. LiiHW, rpH

ly6ka 43,73 11,48 200,72 52,68 43,57 11,44 196,46 51,56
Yornosiumi npesepsatus 36,94 37,69 74,60 76,12 39,07 39,87 77,64 79,22
BMK 45,11 17,09 164,88 62,45 65,23 24,71 194,48 73,67
XiHouuii npesepBatviB 67,83 19,95 190,98 56,17 67,50 19,85 210,07 61,79
LiepsikanbHuii KoBNa4ok 209,50 13,56 812,12 52,56 118,02 7,64 656,63 42,50
BariHanbHa piadparma 154,28 7,95 750,33 38,68 156,14 8,05 1013,11 52,22
_ 25-29 pokiB 20-24 poku

_ Cgpe.c_me 3Ha4eHHs Cepep.H_e 3HaYeHHs Cgpe.c_u-le 3HaYeHHs Cepe.qH_e 3HaYeHHs

MiH. LiiHu, FpH MaKc. LiiHU, IpH MiH. LliHM, TPH MaKc. LiiHH, rpH

IH'ekuji 50,14 28,81 126,79 72,87 45,16 25,95 112,33 64,56
Mnactup 86,20 17,56 285,87 58,22 57,83 11,78 272,48 55,56
BariHanbHe kinbLie 100,44 18,43 357,73 65,64 80,45 14,76 290,67 53,33
Tabnetku 198,65 20,42 625,96 64,33 162,98 16,75 542,25 55,73
BTC 296,40 12,20 1382,40 56,89 279,45 11,50 1366,20 56,22
IMnnaHTar 454,03 10,87 2254,00 53,99 414,61 9,93 1616,99 38,73
Aepo3onb 16,54 50,11 28,06 85,03 15,83 47,97 27,11 82,16
Cgiukw/ Ta6. Bar. 44,38 30,60 106,15 73,21 42,94 29,61 67,81 46,77
Kpem/maab/rent Bar. 48,57 26,11 133,30 71,67 51,69 27,79 131,41 70,65
y6ka 51,96 13,64 250,83 65,83 69,14 18,15 199,53 52,37
Yonosiuui npesepsaTtue 46,25 47,20 80,88 82,53 49,77 50,79 80,63 82,28
BMK 61,74 23,39 184,73 69,97 77,15 29,22 177,76 67,33
AKiHouwnit npesepsatvs 48,35 14,22 209,38 61,58 58,56 17,22 213,44 62,78
LiepBikanbHuii KOBNa4oK 128,63 832 878,73 56,88 173,23 11,21 715,85 46,33
BariHanbHa giadparma 146,58 7,56 943,06 48,61 107,24 5,53 739,72 38,13
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MpopoBxeHHs Tabnuui 2.

16-19 pokis

CepefHe 3HaYeHHA % CepepHe 3Ha4YeHHsA y
MiH. LiiHU, FpH 0 MaKc. LiiHu, rpH 0

CepepHin BigcoTok

[H'exwii 31,65 18,17 114,07 65,56 25,33-66,36
Mnactup 100,93 58,00 319,74 65,12 25,20-62,18
BariHankHe kinbLe 59,04 10,83 298,24 54,72 18,30-61,93
TabneTkw 132,44 13,61 562,18 57,78 18,70-62,70
BTC 418,50 17,22 1565,04 64,40 14,34-55,21
IMnnaxTar 661,10 15,83 254476 60,95 11,40-50,44
Aepo3ornb 14,67 44,44 26,08 79,02 42,68-82,49
Cgiykw/ Tab. Bar. 40,60 28,00 103,68 71,50 28,71-69,43
Kpem/masb/renb Bar. 49,88 26,82 130,29 70,05 26,93-70,85
ly6ka 63,71 16,72 226,06 59,33 13,91-55,83
Yonosiuui npesepsatne 53,77 54,86 86,08 87,83 42,62-80,77
BMK 66,88 25,33 172,04 65,17 25,29-68,98
XKiHouwnit npesepBatvB 73,83 21,71 172,04 50,60 20,02-59,96
LiepBikanbHuii KOBNa4oK 151,93 9,83 772,50 50,00 12,49-53,30
BariHanbHa piacpparma 149,09 7,69 794,01 40,93 8,49-44,59
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T. V. Mahanova

O6roBopeHHs

MapKeTHHTOBE JOCIIKESHHS 31 BCTAHOBJICHHS ILIHOBOT
YYTIMBOCTI Ta MAKCUMAJIFHAX JiaNa30HIB MIPUHHATHIX MiH
Ha TMPOTH3AILTIIHI 3aco0u MeTogoM PSM, mio 3nilicHuy, €
TIEPIINM Y BITYM3HSHIN HayKOBiH (hapMarieBTHIHIH TTOIIHHI.
ToMmy TMOpIBHATH pe3yNnbraTh MOXKHA TIJIBKH 3 TOIIOHMMHI
JIOCITDKEHHSIMH, 110 3IMCHEH] B IHIIMX KpaiHax.

VYci nomepenHi TOCHIUKEHHS [iH Ha KOHTPALECNTHBU
nepeadadand BUBYCHHS OKPEMHX BHJIIB KOHTpAICMIIii
METO/IaMH JIOTICTHYHOI Ta JiHiiHOI perpecii [23]. ¥V mmx
JOCIIPKEHHSIX BCTAHOBJIIOBAJIU JMCKPETHI 3HAUYCHHS
TMIPUAHATHHX I[iH, IO CYTTEBO 3BYXKY€E ialla30H IIIHOBOTO
pEryiIoBaHHs JUIsl CUCTEMH 3a0e3NeUeHHs] MPOTU3aILIia-
HUMH 3ac00aMH.

BuBuaroun B3a€M03B’ 130K L{iH MAKCUMAaJIBHOI JIOPOXKHEU1
Ta JICHIEBU3HH 3 I[IHHICTIO Ta KOPUCHICTIO KOHTPAIICNITUBIB
JUISL CTI0KMBAaYa, BCTAHOBIIIN: [IPOTU3AILTIIHI 3aCO0H, 11O 3a
pe3ysbTaramMu CHUJIBHOTO aHajli3y OTpHMAalIM HAMBHILI Koe-
(bitieHTH TPUBAOIMBOCTI, MAIOTh TAKOXK BHCOKI TTOKa3HUKHI
TOYOK FPaHMYHOT JOPOXKHEY]; KOHTPALICITUBHY 3 HAHHIDKINMHA
MOKa3HHKaMH TOYOK MaKCHMAJIbHOI JIeIIeBU3HN (TI03HaYeH]
KypCcUBOM y mabnuyi 2), Ha J{yMKY CIIOXKHMBa4iB, HAHMEHII
KOPHCHI.

MapKeTHHIOBe JOCIIIKESHHS i ATBEPIUIIO TAKOXK CIIOCTe-
PEKEHHS I110J10 BILTUBY COLIIAIbHO-EKOHOMIYHHX (haKTOPIB HA
LiHOBY 4yTUBICTh [24]. BiK i J0Xia BIUIMBArOTH HA IIHOBY
YyTIAMBICTH: 31 30LIBIICHHSM J0OXOY MOPOTOBI 3HAYEHHS
MaKCHMAJIFHOI JICMIEBU3HH 1 JOPOXKHETI 301TBIIYIOTECS, a
TIPU TIEPEXO/i JI0 HACTYIHOI BIKOBOI IPYNH IIi MOKa3HUKH
3HIKYIOTBCS.

BucHoBku

JocmipkenHs 3 BUKOpHCTaHHAM MeToy PSM namm mox-
JIMBICTB!

1. Bu3HauyuTH mpouec NCUXOJIOTIYHOTO CHPHHHSTTS
YKpaiHCBKAMH KiHKaMH (CIIOKWBaYaMH) I[IHW KOHTpAIeTI-
THUBY; pO3paxyBaTH Jliara3oH IIHOBOI CKJIaJ0BO1 CIIOKUBYOT
LIHHOCTI NPOTHU3AILTIJHOTO 3aco0y 3a BIKOM 1 JIOXO/IOM Ha
JyIly HACEJICHHS;

2. BuzHauuTy JiaepiB cepesi KOHTPALENTHBIB, 1110 MalOTh
HaMOLIBITY CTIOKUBYY HIHHICTD IS PECIIOHICHTIB: aepO30JTh
1 yonoBiumMii npesepsaruB. Lle MOXXHA TOSICHUTH IXHBOIO
L[IHOBOIO JIOCTYITHICTIO Ta MOIIHPEHICTIO Ha CYYaCHOMY
(hapManeBTHUHOMY PHHKY;

3. AnpoOyBaru MeTon BaH Becrenmopna Ha npukiaai
MapKETUHTOBUX JOCITIPKEHb IMPOTU3ATLTITHIX 3aC00iB, M0
JIa€ MIJICTaBH PEKOMEH/YBaTH 110 METOAMKY JUISl IIMPOKOTO
MIPAKTUYHOTO 3aCTOCYBaHHSI.

[lepcriekTHBY MOAAIBIINX J0C/TiKeHb. Pesynsrari po6o-
TH Jajd MOXJIMBICTH CIDTAHYBaTH HACTYIHI JOCTIKCHHS
31 BCTAHOBJICHHS TPOBIIHUX (DAKTOPIB BILIMBY Ha LIHOBY
Yy TIUBICTb.
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F — octaTouHe 3aTBepMKEHHS CTaTTi

MeTta po60oTh — BU3HAYMTU MIKPOCKOMiYHI, iMYHOTICTOXIMiYHi, €NeKTPOHHOMIKPOCKOMNiYHI, MOPGOMETPWYHI NapameTpu Kaninspis Kopw
TONOBHOMO MO3KY Y MOMEpPIMX XBOPUX Ha LiyKpPOBUIA iabeT 2 TNy NOPIBHAHO 3 rPyNot YMOBHOTO KOHTPOIMHO Ta rpynot MOMEPIIMX XBOPUX
Ha AMCLMPKYNATOPHO-iLLEMIYHY eHLedanonarito.

Matepianu ta metoau. 3QiNCHUNK MIKPOCKOMIYHi, IMYHOTICTOXIMiYHi, eNEKTPOHHOMIKPOCKOMiYHI Ta MOPPOMETPUYHI AOCTIMKEHHS Kaninsapis
KOpW ronoBHOro Mosky B 3 rpynax: | — 20 nomepnux xsopux Ha uykposui giabet (L) 2 tuny; Il (ymosHoro koHTponio, YK) — 20 nomep-
X nauieHTiB 6e3 kniHiko-MopdonoriyHMX 03HaK LiyKpoBOro Aiabety Ta uepebpanbHoi cyauHHoi natonorii; [l — 20 nomepnmx xBopux Ha
LAMCUMPKYNATOPHO-iLLeMiYHy eHuedanonarito (OIEI).

Pesyniratu. BeraHoBneHo, wo npu LI 2 Tuny kaninspu kopu rofnoBHOTO MO3Ky BTpayatoTb NEPULMTI Yepes iXHill anonTos: KinbkicTb
NEPULMTIB Y KOPTUKaNbHKX Kaninapax y rpyni LI 2 Tuny cratnctnyHo BiporigHo MeHwwa Ha 57,14 % nopisHsiHO 3 rpynoto YK Ta Ha 50,00 %
MeHwwa wogo rpynu [IEM; piBeHb ekcnpecii kacnasu-3 y kopTukanbHux MikpocyanHax y rpyni L 2 tuny goctosipHo Buwmn Ha 230,85 %
nopiBHsHO 3 rpynoto YK i Ha 81,67 % suwwwi, Hix y rpyni JIEMN. 3a ganummn enektpoHHoi mikpockonii, npy LI 2 Tuny B kaninspax kopu
rOMOBHOO MO3KY CrOCTepirany anonTo3 NEPULMTIB | NOOAUHOKMX eHAoTEeNianbHNX KINiTWH, @ TakoX ICTOTHI po3LuMpeHHs 6asanbHuX MeM-
OpaH i3 HaKOMUYEHHAM Y HUX eNEeKTPOHHOLLINBHOTO amMopdHOro mMatepiany Ta konareHosux ibpun. 3a pesynsratamum MopdoMeTpii,
KopTuKanbHi kaninspu B rpyni LI 2 Tuny manw siporigHo 6inbLumnin Ha 4,90 % 30BHILUHiA AiaMeTp, MeHLmMi Ha 9,78 % BHYTPILLHIN giameTp,
Ha 66,62 % noToBLLeHi CTiHkM (MopiBHSAHO 3 rpynoto YK) yepes HakonuyeHHs LUK+ komnoHeHTiB nnasamu kposi Ta ¢ibpos, nigTBepmKeHni
GinbLoto Ha 22,96 % nnoLueto ekcnpecii konareHy 1V Tuny B CTiHKax MiKpPOCYAVH.

BucHoku. NMaTtomopdonorivHi 3MiHy MiKpOCYAVH, L0 BU3HAYMUIM B MOMEPIMX XBOPUX Ha LiyKpOBWIA AiabeT 2 Tuny, — 03Haku giabetnyHoi
LiepebparnbHoi MikpoaHrionarii.

KntoyoBi crioBa: LyKpoBwii iabeT, ronoBHWIA MO30K, Kaninsapu, NepuumTi.
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Pathomorphological changes of capillaries in the cerebral cortex in type 2 diabetes mellitus
V. O. Tumanskyi, Yu. M. Avramenko

The aim of the study was to determine microscopic, immunohistochemical, electron microscopic, morphometric parameters of capillaries in
the cerebral cortex in deceased patients with type 2 diabetes mellitus (DM) in comparison with the conditional control group and the group
of deceased patients with dyscirculatory ischemic encephalopathy.

Materials and methods. Microscopic, immunohistochemical, electron microscopic and morphometric studies of the cerebral cortex capillaries
were performed in 3 groups: group | — 20 deceased patients with type 2 DM, group Il conditional control (CC) — 20 deceased patients without
clinical morphological signs of DM and cerebrovascular pathology, group Il - 20 patients with dyscirculatory ischemic encephalopathy (DIEP).

Results. It was found that in type 2 DM, the capillaries in the cerebral cortex lose pericytes due to their apoptosis: the number of pericytes
in the cortical capillaries in type 2 DM was statistically significantly lower by 57.14 % compared to CC group and 50.00 % lower compared
to DIEP group, the level of caspase-3 expression in the cortical microvessels in type 2 DM was significantly higher by 230.85 % compared
with CC group and 81.67 % higher than in DIEP group. According to electron microscopy in type 2 DM, apoptosis of pericytes and
single endothelial cells in the cerebral cortex capillaries was determined as well as significant expansion of basement membranes with
the accumulation of electron-dense amorphous material and collagen fibrils. According to the results of morphometry, the outer diameter
of the cortical capillaries in type 2 DM group was 4.90 % significantly larger, the inner diameter was 9.78 % smaller and the walls were
66.62 % thicker (compared with CC group) due to the accumulation of PAS-positive substances of blood serum and fibrosis, confirmed
by 22.96 % greater area of type IV collagen expression in the microvessel walls.
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Pathomorphological changes of capillaries in the cerebral cortex in type 2 diabetes mellitus

Conclusions. The pathomorphological changes of microvessels identified in deceased patients with type 2 diabetes mellitus are signs
of diabetic cerebral microangiopathy.

Key words: diabetes mellitus, brain, capillaries, pericytes.
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MaTomopchonornyeckue M3MEHEHUs KaNUNAPOB KOPbI FOJIOBHOrO MO3ra Npu caxapHom auaberte 2 Tuna
B. A. TymaHckuin, HO. H. ABpameHko

Lenb pabotkl — onpegenute MUKPOCKOMUYECKUE, UMMYHOTMCTOXMMUYECKIE, 3NEeKTPOHHOMUKPOCKONUYeckne, MopdomeTpuyeckune
napameTpbl KanunnspoB KOpbl FONOBHOTO MO3ra Y yMepLUKX 60nbHbIX CaxapHbIM AnabeTom 2 Tuna no CPaBHEHMIO C rPYMMONA YCIIOBHOMO
KOHTPOS W rPynnon yMepLunx B0omnbHbIX C AUCUMPKYNSTOPHO-ULLEMWUYECKOI SHUedanonatuen.

Marepuanbl u Metoabl. MpoBegeHbl MAKPOCKONUYECKUE, MMMYHOTUCTOXMMUYECKWE, 3NIEKTPOHHOMMKPOCKOMMUYECKe U MOpdoMEeTpU-
Yeckve 1ccnefoBaHns KanunnspoB KOpbl FONOBHOTO Moara B 3 rpynnax: | — 20 ymepLunx 60onbHbIx caxapHbiv guabetom (CO) 2 tuna; I
(ycnosHoro koHTpons, YK) — 20 ymepLunx nauueHToB 6e3 KIMHUKO-MOpchonorMyeckmx NpusHakoB caxapHoro avabeta u LepebpansHoi
cocyamucton natonoruu; |l — 20 ymepLumx BonbHbIX ¢ AUCLMPKYNSTOPHO-ULLIEMUYECKON aHUedanonatuen (Q3M).

Pesynkrathl. YcTaHoBneHo, 4to npu C 2 Tvna kanunnsipbl KOpbl FONOBHOTO MO3ra TEPSIOT NEPULIMTLI U3-3a X anomnTo3a: KoNn4ecTBo
NEPULMTOB B KOPTVKambHbIX Kanunnspax B rpynne C[1 2 Tuna cTaTUcTUYeckn JOCTOBEPHO MeHbLUe Ha 57,14 % no cpaBHEHMIO C rpynnow
YK u Ha 50,00 % meHbLue no cpaBHeHmto ¢ rpynnow A3M; ypoBeHb SKcnpeccum kacnasbl-3 B KOPTUKaNbHbIX MUKpOcocyaax B rpynne C
2 Tuna goctoBepHo Boiwe Ha 230,85 % no cpaBHeHuto ¢ rpynnon YK n Ha 81,67 % Beiwe, yeMm B rpynne A3M. Mo gaHHbIM 3neKTpoHHOM
mukpockonuu, npu CL 2 Tuna B kanunnsipax Kopbl FONOBHOTO Mo3ra Habnogany anonto3 NEPULMTOB U eAUHUYHBIX HAOTENManbHbIX
KNeTOK, a TaKkKe 3HaUUTENbHbIE paclumpeHus 6azanbHbIX MEMOPAH C HAKOMMEHNEM B HUX 3TIEKTPOHHOMNMOTHOTO aMOpPHOro MaTepuana u
KonnareHoBbIx onbpun. Mo pesynsratam MOpOMETPUM, KOPTUKATbHBIE Kanunnspsl B rpynne C 2 Tvna umeny OCTOBEPHO BornbLumii
Ha 4,90 % HapyXHbIl ArameTp, MeHbWwi Ha 9,78 % BHYTPEHHUI AnameTp 1 Ha 66,62 % yTOMNLLIEHHbIE CTEHKM (MO CPaBHEHMIO C Fpynnow
YK) n3-3a HakonneHms LUK+ koMnoHeHTOB nnasmbl KpoBw 1 hnbpo3, NoATBEPKAEHHbIN yBenuieHHo Ha 22,96 % nnoLuagsto akcnpeccum
konnareHa IV Tuna B CTEHKax MUKPOCOCYOB.

BriBogkl. MNatomopdonornyeckme nsMeHeHs MUKPOCOCYA0B, YCTAHOBIIEHHbIE Y YMepLUMX BOMbHbIX caxapHbiM Anabetom 2 Tuna, —
npuaHaku anabetnyeckoii LepebpanbHON MUKpoaHrmonaTum.

KnioueBble crnoBa: caxapHbln AnabeT, ronoBHON MO3T, Kanunnspbl, NEPULIUTLI.

AxTyanbHbIe Bonpockl hapMaLeBTUYeCKOM U MeAULIMHCKOW Hayku 1 npakTuku. 2021. T. 14, Ne 3(37). C. 354-362

IyxpoBuii miabeT 3a MOMUPEHICTIO TOCiTae 3 MicIie IicIs
CEepIIEBO-CY/IMHHHUX 3aXBOPIOBAHB 1 3JIOSKICHUX HOBOYTBO-
PeHb, Hioro HaiiHeOe3Mey il HACIIKK — CHCTEMHI CyIMHHI
ycxmagaeHHs [1]. 3ne0inpmioro TiarHoCTYIOTh IyKPOBHA
niaber 2 THIy, SIKMH € HaciJIKoM Hee()eKTHBHOTO BUKOPH-
CTaHHSI OPraHi3MOM IHCYJIHY Ta 3yMOBJICHHH THeperycim
HaJIMipHOFO Macolo Tijia Ta rimoauHamiero [2]. Heliporokcnd-
HICTb DIIIOKO3H NIPH HEKOHTPOJIbOBAHIH Tinepriiikemii crpu-
YUHSIE KIITUHHY JUCQYHKIIIO Yepe3 aKTHUBALII0 MPOLECIB
BUTPHOPAANKAIBHOTO OKMCHEHHS Ta HE(PEPMEHTATUBHOTO
DTIKO3WTFOBAHHS OUIKIB, aKTHBAIIIIO IOJIOJIOBOTO MUIAXY
METa0O0IIi3My TIIFOKO3H, 110 MPU3BOIUTE 0 €HAOTETIAIbHOT
IUC(hYHKII, TEMOPEOIOTIYHUX TMOPYIIEHB i3 PO3BUTKOM
niabetnyHoi anriomnarii [3]. OcobmuBoi yBaru morpedye
YpaKeHHS 11IepeOpalbHOT0 MIKPOLMPKYJISTOPHOTO pycCia,
OCKITBKH BOHO € OCHOBHOIO CHCTEMOIO TPAHCIIOPTYBAHHS
Ta PO3IMOALUTY KHCHIO Ta MO)KUBHUX PEYOBHH Y TOJIOBHOMY
MO3Ky. Binomo, 1o enjorenianbHi KIITHHY, MEPUINATH 1
6azaibHi MeMOpaHu 11epedpaIbHOTr0 MiKpOLUPKYJISITOPHOTO
pyclna, a TaKoXK acTPOLUTH, HEHPOHH, ONITOICHAPOIUTH 1
MIKpPOIJIIOIMTH Pa3oM YTBOPIOIOTH TaK 3BaHy HEHPOBACKY-
JISIpHY OMUHHUIIIO [4].

BBaxkaroTp, 0 €HIOTEMIaNbHI KIITHHH IepeOpaTbHIX
MIKpOCY/IMH, MEPUIMTH Ta aCTPOLMTH — TOJOBHI MillICH]
TrieprIIKEeMIYHOTO MOMIKODKEHHS, OCKUIBKH Il KJIITHHU He
MOXYTh 3HIKYBaTH IIBHKICTh TPAHCIIOPTY TITIOKO3H TPH
ITiIBUIICHHI 11 KOHIIEHTpAIIii B KPOBI, 1 1€ 3yMOBITIOE BUCOKI

BHYTPINTHBOKITITHHHI KOHIICHTPAIIii TIIFOKO3U Ta TUC]yHK-
IIFO [IUX KJIITHH Yepe3 Pi3Hi 010XIMIYHI NUIAXH, iHiIiHOBaHI
TIePIPOIYKIIIEI0 aKTUBHUX (POPM KHCHIO MITOXOHIPISIMH.
Ile npu3BOAMTH 110 MiABUILEHOI IPOHUKHOCTI €HJIOTEIIO
MIKPOCYIHH, aAre3ii JeHKOIUTIB, O1IBIIOI aKTUBHOCTI TIPO-
KOATyJISIHTIB 1 3HM)KEHHS JOCTYITHOCTI OKCHIY a30Ty [5].
[Mopymennst GyHKLIH ApiIOHUX CYAMH CYTTEBO BILUIMBAE, a
1HOZII HaBITh Ma€ BUpIIIATbHE 3HAYCHHS B PO3BUTKY IIepe-
OpanpHEX yekinaaaeHb [/] 2 tumy. OnqHak qoka3u maToyiorii
Ta AuchyHKI 1epedpaabHOl MIKpOIMPKYJIALIi, 0 TPpo-
JIEMOHCTPOBaHI Ha EKCIIEPUMEHTAIBbHUX MOJEIAX JiabeTy
Ha IpuU3yHax abo MOJIEIISIX XPOHIUHOT rinepriiikemii in vitro
[6,7], cynepewusi.

MeTa po6otu

Bu3HauuTH MIKpOCKOITIUHI, IMyHOT1CTOXIMIYHI, €IEeKTPOH-
HOMIKPOCKOITIYHi, MOP(HOMETPUYHI TTapaMEeTPH KaIllIIpiB
KOpPH TOJIOBHOTO MO3KY y HOMEpJIMX XBOPHX Ha IlyKPOBHIA
niaGet 2 THITY TOPIBHSHO 3 TPYIIOI0 YMOBHOTO KOHTPOIIO Ta
TPYIOIO TOMEPIIMX XBOPHX Ha IUCIUPKYISITOPHO-IIEMIUHY
eHriedaonarito.

Marepianu i MeTogu pocnimkeHHA

BuBunim 60 CeKIIMHUX BUTIA/IKIB, SIKi OIUIAIN HA 3 Tpymu
3a pe3ysbTaTaMHi aHaMHECTHYHOTO Ta I1aTOJI0Tr0aHaToOMid-
Horo aHaji3y: 1 rpyna — 20 noMepimx XBOpHX Ha IyKpOBHI
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nia6et (LIJ]) 2 Tumy 6e3 KITiHIYHO MiATBEPIKEHOT TiabeTnd-
HOI eHnedaonarii Ta aprepiajibHOI TinepreHsii, cepenHiit
Bik — 71,47 poky; 2 rpyna (ymoBHOTO KoHTpOI0, YK) — 20
TIOMEpJINX MAIi€eHTiB 0e3 KITiHIKO-MOP(OIOTIYHNX 03HAK
IyKpOBOTO AiabeTy Ta mepedpaabHOI CyIMHHOI MaToJIOTii,
cepeaHiii Bik — 66,10 poky; 3 rpyna — 20 nomepiux XBopux
Ha AUCIUPKYIATOpHO-imeMiuHy eHuedanonarito (JIEIT)
3 BHPA3HUM aTEPOCKIEPOTHYHUM CTEHO30M IMoHan 75 %
MPOCBITY BHYTPIMIHROYCPEITHUX MariCTpaNbHUX apTepii
TOJIOBHOTO MO3KY, cepe/Hii Bik — 71,23 poky.

Hocnimunu GpoHTaNBHI CMYKKH KOPH JIiBOi TiM SHOT
JUISHKA MO3KY 3aBTOBIIKH 5 MM, siki ¢ikcyBaiu B 10 %
3a0ydepeHomy GopmaiiHi Ta 3anuBaiy B napadin. Mopgo-
JIOTTYHI ¥ KOMIT I0TepHO-MOP(OMETPHUYHI XapaKTePHUCTHKN
KOPTHKAJIGHUX KaNUISIpiB BU3HAYAIM MiJl 9ac MIKPOCKOIIT
MIKpOIIpenapariB, 3a0apBIeHIX TeMaTOKCHIIIHOM Ta €03H-
HoMm, npoBoin LI K-peakuiro. B Mikpockoni Scope.Al
«Carl Zeiss» (PPH) 3 xameporo Progres Gryphax Jenoptik
60N-C1"1,0x426114 (®PH), 3’emHaHOI0 3 MEPCOHATLHIM
KOMIT FOTE€POM, II0 OCHAIICHUH MPOrpaMoi0 nu(poBoro
anaunizy Progres Gryphax 1.1.4.2 (Jenoptik Optical System,
O®PH), 3ailicHrm KoMIT ToTepHy MopdomeTpito. Brsnagammi
3oBHilHIHM (D1) i BHyTpimHii (D2) giamerpu kamiispis;
TOBIIMHY CTiHKK KamiysipiB (T) pospaxoByBamm 3a hopmy-
noto: T= (D1 —D2)/ 2, ne D1 — 30BHiIIHI# TiamMeTp, MKM;
D2 — BHyTpimmHIi niameTp, MkM [§].

Imynoricroximiuni (II'X) nocmipkeHHS BUKOHAIHU 32
CTaHAAPTHOIO METOJMKOI, BUKOPHCTOBYIOUH MOHOKIIO-
HajbHi antuTiia Mo a-‘Hu Collagen 1V, Clone CIV 22
(«<DAKO», Hanis), Mo a-Hu Caspase 3 (CPP32) Ab-3,
Clone 3CSP03 («ThermoScientificy, CIIIA) Ta cucremy
nerekuii DAKO EnVision+ System 3 giaMmiHOOCH3UINHOM
(«DAKO», CHIA). 3pi3u no3abapBitoBaid reMaTOKCH-
JiHOM Maepa Ta 3aKitodaiy B KaHAaJIChKUi Oanb3am. Pe-
synbrary [I'X-peaxiiiii oriHIOBaNM Ha MiKpocKori Scope.
Al «Carl Zeiss» 3 xameporo Progres Gryphax Jenoptik
60N-C1"1,0x426114 (OPH) y 5 cTanmapTH30BaHUX TTOJITX
30py (npu 30imbinenHi X200 (oxymsp x 10, 06’extus x20)).
OTtpumyBanu mUGPOBi KOMii ONTHYHOTO 300paKEHHS
JUITHOK MIKPOCKOIIIYHMX TIpernapariB, IJIONTY eKCrpecil
MapKepiB OIiHIOBAIM B MKM? 3a JOTIOMOTOIO MPOTPaMH
BineoTect — Mopdomoris 5.2.0.158 (OOO BuneoTecr,
P®). [Tari o6unciioBaiy BiJHOCHY IDIOINTY eKCTIpecii MapKe-
pa IUISTXOM MOALTY TUIOII IMyHOIIO3UTHBHOTO 3a0apBIICHHS
HA 3arajbHy IUTONTy MikpodoTtorpadii, pe3ynsTaT MHOKIITH
Ha 100 %, orpumysanu S . - excupecii, %.

KinpkicHy OIIHKY piBHS almonTo3y 3a eKCIPECi€ro Kac-
nasu-3 y KJIITHHaX MIKPOCYIWH KOPU T'OJIOBHOTO MO3KY
BHU3HAYANN MUITXOM OOYHCIICHHS BiTHONICHHS KiTBKOCTI
Kacraza-3-iMyHOIO3UTUBHHX KIIITHH CYIUH JIO 3arajibHol
KUIBKOCTI KJIITHH Y CYIMHAX Y 5 CTaHAAPTU30BaHUX TIOJISX
30py Mikpockora Scope.Al «Carl Zeiss» (DPH). KinbkicTs
MICPUIINTIB Y KaJIApax MiIpaxyBald B IMyHOTICTOXIMITHIX
MiKporpernaparax KOpH roJOBHOTO MO3KY, 3a0apBIeHHX
aHTHTLIAMU 10 Konareny [V Tuny (y KO)KHOMY BHIaJIKy — B
5 HONAX CTaHAAPTU30BAHOTO IOJS 30pY MIKpPOCKOIA IPH
36imbmenni X200 (oxyssap x10, 00’extuB %20)).

JIis eeKTpOHHOMIKPOCKOIIIYHOTO TOCIIKSHHS Opam
NpiOHI IIMAaTOYKH KOPH TOJIOBHOTO MO3KY V 3 TTOMEpIIHX
xBopux Ha LIJI 2 Tuny Ta 2 nomepaux xsopux Ha [AIEIT ue-
pe3 4—6 TomuH micis KoHcTaTarii 6iomoriaHoi cmepri. [Ticns
nonipiOHeHHs mMaTo4Ku (ikecyBamm B 2,5 % niotapaibaeriai
Ha 0,1 M dpocdaraomy Oydepi (pH 7,4) 2 ronunm 3a Temre-
parypu +4 °C. ITicis BinmuBaHHs Qikcaropa y pocharHomy
Oydepi mMarepian koHTpacTyBainu npu +4 °C BIponoBx 2
romuH B 1 % pozuuni OsO, na 0,1 M docdarnomy Oydepi
(pH 7,3), 3HEBOIHIOBAIM B CIIUPTAX BUCXIJHOI KOHIIEHTpA-
i, KoHTpactyBaiu y 2 % po3uuHi ypaninauerary Ha 70 %
crupTi; micis 3aeBogHeHHS Y 80 %, 95 %, 100 % crnupri Ta
alICTOHI 3aJIMBAJIM B €MOH. YJIBTPATOHKI 3pizu (45-60 HM)
BUTOTOBJISUIN Ha yibTpaMikpoTomi Reichert Om43 (ABcrpist),
KOHTPACTYBaJIM CITUPTOBUM PO3YMHOM ypaHimarerary (10
xBrrH pH 56 °C) i uutparom ceuHIIo 3a E. Reynolds i
BHBYAIH B eJIeKTpoHHOMY Mikpockori [IEM-100-01 (Ykpai-
HA) TIpH HArpy3i mpuckopeHHs 75 kB.

CTaTUCTUYHO PE3yJbTaTH OMPALFOBAIH 33 JOMOMOIO0
TIepCOHAIIBHOTO KOMIT 10Tepa, BUKOPHCTABIIIN CTATHCTHIHNH
makeT Statistica® for Windows 13.0 (StatSoft Inc., mirensist
Ne JPZ8041382130ARCN10-J) st aHanizy OTpUMaHHX
JaHux. ['inoresy 1mpo HOpPMabHICTH PO3MOALTY NOKa3HHUKIB
niepeBipniy, BUKopucTaBin kpurepii lamipo—Bisnka. Pe-
3yNbTaTH HAaBEJICHI SIK MeliaHa Ta MDKKBApPTUIIBHUH po3Max
Me (Q1; Q3); mnani 2 rpyn NopiBHIOBAIU 32 JIOTIOMOTOIO
HenapameTpuyHoro U-kputepito Manna—BitHi s Hesa-
JI©KHUX BUOIPOK.

Pe3ynbratu

[lix gac MIKPOCKOIIYHOIO ¥ TiCTOXIMIYHOTO JOCITIKCHHS
KaIiJsIpy KOPU TOJIOBHOTO MO3KY ITOMEpIUX XBopHx Ha L[]
2 THIy MaJX NOTOBIIEHY, TOMOT€HHY CTIHKY 3 BOTHUILIEBUM
HakonuueHHsM [ITMK-1o3uTHBHUX peYOBUH TUTa3MHU KPOBI,
a TaKO)X BY3bKUH BHYTpIIIHIN giametp (puc. 1). [Ipuseprana
yBary 3HIKEHa KiTbKICTh MEPUIUTIB y TMOTOBIICHUX KaTi-
JIpHUX CTiHKaX. EHOOTENiN KamiaspiB MaB BENHKI sapa 3
PO3PIIKEHIM, CBITIIMM XPOMATHHOM.

[Ti 9ac eneKTpoHHOT MIKPOCKOTIT B KaITiIsipax KOPH TOJIOB-
HOTO MO3KY noMmepiux xBopux Ha [/ 2 Tumy criocrepiranu
arornTo3 OKPEeMUX EHIOTENHaJbHUX KIITHH 1 MOIMPEHUH
aronTo3 NepuuuTiB (puc. 2). BusHaumnmm Takox yumani
JOKabHI 3—6-pa3oBi po3mmpeHHs 0a3zanbHOi MeMOpaHH
KaIlIsIpiB 3 HAsBHICTIO MHOKMHHHX KOJIATCHOBUX BOJIOKOH
1 BKJIFOYEHb TOMOTCHHOTO SJICKTPOHHOIIILHOTO MaTepiary
(puc. 3), a TakoXk OMipHU#T a00 3HAYHUI HAOPSIK IIEpUKAITi-
JSIPHHX BiJJPOCTKIB aCTPOIIUTIB.

B II'X Mikporpenaparax Kopy roJIoBHOTO MO3KY, 3a0apBiie-
HUX aHTHTJIaMU JI0 KojiareHy [V Tuty, sIK|if 9iTKo Bizyasi3ye
6azanpHy MeMOpaHy KamiIipiB, MEPULIUTH BH3HAYAIH SK
KIIITHHH, IO OTOYEHI 3 yciX OOKiB 6a3anbHOI0 MEMOPaHOIO
(puc. 4).

[Tix gac migpaxyHKiB BCTAHOBHJIH, M0 KUTBKICTh IEPHUIIU-
TiB y Kanuisipax KOpH TOJIOBHOTO MO3KY MOMEPIINX XBOPHX
Ha IyKpoBHi miadet 2 tuiy — Ha pieHi 3,00 (2,00; 4,00); y
TpyMi MoMepIx yMOBHOTO KoHTpOoImo — 7,00 (6,00; 9,00), a
B TpyIIi MOMEPIIMX XBOPHX Ha AUCHUPKYJSITOPHO-IIEMIUHY
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Puc. 1. 3Ha4HO noToBLLEeHa CTiHKa Ta 3BYXeHWI MPOCBIT Kaninsipa Kopy rofloBHOTO MO3Ky B MOMEPIOro XBOPOro Ha LyKpoBuiA Aiabet 2 Tuny. 3abaps-

NEHHS reMaToKcuniHOM i eo3nHom. 36.: x1000.

Puc. 2. AnonTo3 nepuuuTa kaninsipa Kopy ronoBHOrO MO3KY MOMEPIOro XBOPOro Ha LykpoBwii Aiabet 2 tuny. 36.: x6000.

3 oy

22 )

Puc. 3. 3HauHe nowmpeHe po3lunpeHHs 6a3anbHoi MeMGpaHu 3 HAsBHICTIO KOMAareHOBUX BOJIOKOH Y Kaminsipi kopy rofioBHOrO MO3Ky NMOMEPOoro

XBOPOro Ha LiykpoBuii giabet 2 tuny. 36.: x6000.

Puc. 4. MepuuuTn B apTepiono-kaninspHOMy CErMEHTi KOpY FoNOBHOO MO3KY B MOMEPIIOr0 XBOPOro Ha LykpoBui aiabet 2 tuny npu IMX 3abapeneHHi
aHTuTinamu go konareny |V tuny. Mo a-Hu Collagen IV, Clone CIV 22. 36.: x400.

ennedanonarito e mokazHUK mopiBHIOBaB 6,00 (4,00;
7,00). BusiBuim craructaHo Biporigso (p <0,05) MeHrry Ha
57,14 % KiJbKICTh NEPULIUTIB Y KaIlIIpax KOPH TOJIOBHOTO
MO3KY B IpyIIi MOMEPIIHX XBOPHX Ha IyKPOBHil AiabeT 2 TUITY
MOPIBHSHO 3 TPYIOIO TIOMEPJIMX YMOBHOTO KOHTPOJIIO, Ta
menury Ha 50,00 % IXHIO KilbKICTh OO IPYIH HOMEPIIHX
xBopux Ha JIEII (puc. 5).

Ipotarom II'X mocmimpkeHAS anonTo3y BU3HAYMIN: Pi-
BEHb eKcIIpecii Kacmasu-3 B KITHHAX KabIpiB 1 ApiOHUX
MIKpPOCYIMH KOPH TOJIOBHOIO MO3KY IOMEPJIMX XBOPHX Ha
/T 2 Tuny cranoBuB 7,57 (5,10; 9,33) %, y rpy1ii HOMepiix
YMOBHOT0 KOHTpOIt0 — 2,29 (2,00; 2,78) %, a B TpyIii momep-
JIMX XBOPHX Ha IUCIUPKYIISITOPHO-IILIEMIYHY eHIIe(anonarito
- 4,17 (3,18; 5,88) % (mabn. 1). TobTo piBeHb ekcrpecii
Kacrasu-3 B KIITHHAX KaJIPIB 1 APiOHIX MiKPOCYIHH KOPH
TOJIOBHOIO MO3KY y moMepiux xBopux Ha L1 2 Turry craruc-
TH4HO BiporigHo (p <0,05) Ha 230,85 % BUIIMIA TOPIBHSHO 3

TPYIIO0 HOMEPIINX YMOBHOTO KOHTPOIIO, Ha 81,67 % BuImit
mozo rpynu momepnux xsopux Ha JIEIT (puc. 6).
Po3zuTOK (hiOpO3y CTIHOK KarIsIpiB 1 APiIOHNX MIKPOCYIMH
TIPH IlyKPOBOMY Jtia0eTi 2 THITY TaKOXK I ITBEPANIIH PE3yIlb-
tatu [I'X nocmimkeHb ekcnpecii B HUX kojareny 1V Tuiry.
[Tnomta excnpecii konareny IV Tumy B CTiHKax Kamisipis
1 ApIOHUX apTepiosl KOPU TOJOBHOTO MO3KY y MOMEPIHX
XBOpHUX Ha IyKpoBuii niaber 2 Ty cranosmia 1,86 (1,51;
2,60) %, y Tpymi NOMEpINX YMOBHOTO KOHTpouso — 1,52
(1,36; 2,03) % (mabn. I). OTxe, TIOIIa KCIPECi KollareHy
IV Tumny B cTiHKaX MIKPOCYIMH KOPH TOJIOBHOTO MO3KY y
TIOMEPJIMX XBOPHX Ha I[yKpOBHii 1iabeT 2 THITy BiporigHo (p
<0,05) Ha 22,96 % Oinblua, HDK y TPy IOMEPINX YMOBHOTO
koHTpoo. [Tnora excrpecii konareny [V Tty B CTiHKaX Mi-
KPOCYIHH KOPH FOJIOBHOTO MO3KY B IPYIIi IIOMEPIINX XBOPHX
Ha JIMCIUPKY/IATOPHO-IIEMIUHY eHlle]alonariio CraHOBHIIA
1,91 (1,47;2,48) % 1 cTaTHCTHYHO HE BiPI3HsUIACS BiI IIHOTO
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KinbkicTb nepuumTiB y kaninspax Kopu rofloBHOTO MO3KY

Kinbkictb nepuuuTia

o Median
0 [ 25-75 %
LA 2mny Kowtpone  AIEM T Min-Max

Ekcnpecis kacnasu-3 y MikpocyanHax Kopu rofoBHOrO MO3Ky

Kacnasa-3, %
EN o
O
=

2
0 1
o Median
2 m25-75%
LA 2mny Kowtpone  AIEM T Min-Max

Puc. 5. TopiBHAHHSA KiNbKOCTi NEPULMTIB y Kamingpax Kopy ronoBHOr0 MO3Ky MOMEPINX XBOPWX Ha LiykpoBun giabet 2 tuny (LI 2 tuny), y rpynax
MOMEPIINX YMOBHOIO KOHTPOIHO (KOHTPOSb) Ta AUCLMPKYNSTOPHO-iLeMIYHOI eHuedanonarii (AIEMM).

Puc. 6. MNopiBHAHHS piBHS ekcnpecii kacnaau-3 y KniTuHax ApiGHMX MIKpOCYAMH KOpW FOIOBHOMO MO3KY MOMEPINX XBOPUX Ha LyKPOBUI Ajabet 2 Tuny
(LA 2 Tuny), B rpynax NoMeprmx yMOBHOMO KOHTPOIHO (KOHTPOSb) Ta AUCLMPKYNSTOPHO-iLLeMiYHoi eHuedanonarii (O1EM).

Tabnuus 1. MopiBHsANbHa XapakTepycTUKa NOKa3HWKIB ekcripecii kacnasu-3 i konareHy |V Tuny B MiKpocyAuHax Kopy rofioBHOrO MO3KY B rpynax NoMepsvx
XBOPUX Ha LiyKpoBUiA AiabeT 2 Tvny, ocib yMOBHOIO KOHTPOITIO Ta XBOPUX Ha AUCLMPKYNSTOPHO-iLLeMi4Hy eHuedanonartio, Me (Q1; Q3), %

MapameTpu IFX mapkepiB

PiBeHb ekcnpecii kacnasu-3 7,57 (5,10; 9,33)**

MokasHuk ekcnpecii ITX MapkepiB y rpynax gocnigxeHHs

Ipyna LA 2 Tuny, n =10 'pyna ymoBHOro koHTponto, n = 10 Tpyna AIEM, n =10

2,29 (2,00; 2,78) 4,17 (3,18; 5,88)"

BigHocHa nnowwya ekcnpecii konarery |V 1,86 (1,51; 2,60)**

1,52 (1,36; 2,03) 1,91 (1,47; 2,48)*

*: CTATUCTWMYHO BIPOrigHi BiAMIHHOCTI Bif rpynM yMOBHOIO KOHTponto (p < 0,05); #: cTatucTuyHo BiporigHi BigMiHHocTi Big rpynu OIEM (p < 0,05).

Tabnuus 2. MopchomeTpryHi napameTpy Kaninspis KOp1 ronoBHOTO MO3KY B rpynax noMepnvx xBopux Ha LI 2 Tuny, ocib yMOBHOTO KOHTPOIHO Ta XBOPUX

Ha [IIEM, Me (Q1; Q2)

MopdomeTpuyHi napametpun Ipyna LA 2 Tuny, n = 20 I'pyna yMoBHOro KoHTponto, n = 20 I'pyna OIEMN, n =20

3oBHiLWHIN giameTp — D1, Mkm 7,72 (6,86; 9,05)

7,35 (6,81; 8,84) 7,88 (6,79; 9,80)*

BHyTpilLHii giameTp — D2, Mkm 5,44 (4,55; 6,59)**

6,03 (5,26; 7,20) 5,98 (4,83;7,72)

ToBLMHA CTiHKN — TW, MKM 1,11 (0,95; 1,36)**

0,67 (0,55; 0,85) 0,97 (0,84; 1,13)*

*: CTAaTUCTWYHO BipOriAHi BiAMIHHOCTI Bifi rpyny YMOBHOTO KOHTposio (p < 0,05); #: ctatuctiyHo BiporigHi BiamiHHocTi Big rpymu AIEM (p < 0,05).

TIOKa3HMKA B TPYIIi OMEPJIMX XBOPUX Ha I[yKpOBHUil 1iadeT
2 tamy (maoa. 1).

VY pe3ynbrari NopiBHMIIBHOTO KOMIT I0TepHO-MOpdome-
TPUYHOTO aHaJli3y BCTAHOBWJIM: 30BHilIHIN niamerp (D1)
KaIIspiB KOPU TOJIOBHOTO MO3KYy y MOMEPIINX XBOPHX Ha
IyKpOBHiA aiabet 2 Trity cTaHoBHB 7,72 (6,86; 9,05) MM, 1110
cTatucTUaHO BiporiaHo (p < 0,05) Ha 4,9 % Ourbme mopis-
HSHO 3 TIOKa3HUKOM TPYIH TIOMEPJIUX YMOBHOTO KOHTPOJIIO
(D1 — 7,35 (6,81; 8,84) MKM), BIpOTiTHO HE BiJIPi3HAETHCS
BiJl IILOTO TMMOKA3HWKA TPyHH moMepinx xBopux Ha J{IEIT
(D1-7,88(6,79;9,80) Mmkm) (maba. 2). BHyTpitiHiii giamerp
(D2) xartiyisipiB KOpH TOIIOBHOTO MO3KY y TIOMEPITHX XBOPHX
Ha I[yKpoBUi niabet 2 Ty mopiBHIOBaB 5,44 (4,55; 6,59)
MKM; II€ CTATUCTHYHO H0CTOBipHO (p < 0,05) Ha 9,78 % MeH-
11e, HiXK BiIMOBITHUH TapaMeTp TPYITH ITIOMEPIINX YMOBHOTO
kouTposo (D2 — 6,03 (5,26; 7,20) mxm) i Ha 9,03 % meHiIe,
HDK Yy HOMEpJINX XBOPHX Ha IUCHHUPKY/IATOPHO-IIEMIUHY

ennedanonariro (D2 — 5,98 (4,83; 7,72) mxm) (mabn. 2).
TommHa crinku (Tw) KamiisapiB KOpH TOJTOBHOTO MO3KY Y
TIOMEpPJINX XBOPHUX Ha IyKpPOBHH jiaber 2 THITy cTaHOBMIIA
1,11 (0,95; 1,36) MM, 1110 cTaTHCTHYHO BiporiaHo (p < 0,05)
Ha 66,62 % Oinble TOPIBHAHO 3 UM [apaMeTPOM TPyIH
nomMepiux yMoBHOro kouTpodro (Tw —0,67 (0,55; 0,85) Mmxm)
ta Ha 20,31 % OurpIe MmoA0 MOKa3HUKA TPYIH TTIOMEPITHX
XBOPUX Ha JUCHUPKYJISATOPHO-IIIEMIYHY eHIe]aaonarito
(Tw — 0,97 (0,84; 1,13) Mx™m) (mabn. 2).

O6roBopeHHs

VY pesynbrati mociimkeHHs BetanoBwan: npu LIJ] 2 tumy
KaIlIsIpy KOPH TOJIOBHOTO MO3KY BTPadaloTh MEPHUIIUTH
yepe3 TXHIH aromnTo3: KUIbKICTh HEPUIUTIB Y KOPTHKaIb-
HUX Karmisipax y rpymi L] 2 Tumy cTaTHCTHYIHO BipOTigHO
MeHma Ha 57,14 % nopiBHsHO 3 pynoro YK ta Ha 50,00 %

358 AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeanYHoi Hayku Ta npaktuku. 2021. T. 14, Ne3(37)

ISSN 2306-8094



Pathomorphological changes of capillaries in the cerebral cortex in type 2 diabetes mellitus

menma moxpo rpymu JIEIT; piBers excmpecii kacmasu-3
y KOPTHKJILHUX MikpocyauHax y rpymi LI/1 2 Tumy Bipo-
rigao Bumwit Ha 230,85 % mopiBHsHO 3 Tpymnoo YK i Ha
81,67 % Bumwid, Hix y rpymi AIEI. 3Baxatoun Ha Te, 1110
TICPUIIATH, JIOKaJIi30BaHi HAa MEXi MiXK KPOB 10 1 TKAHHHOIO
MO3KY, BUKOHYIOTb POJIb IIEHTPAIBHUX XIMIYHUX CEHCOPIB
y 3a0e31eueHHI B3a€EMOITOB I3aHNX (DYHKIIIH KITITHH €HHOL
HeWpOBaCKYJISIPHOI ofMHMII [9], X BTpaTa npH IyKPOBOMY
niabeti 2 TUITY IPU3BOAUTB JI0 TSHKKHUX CTPYKTYpHO-(PyHK-
LIOHAJIBHUX TIOPYLIEHb Y CUCTEMI TeMOMIKPOLMPKYIISIIIT
TOJIOBHOTO MO3KY. B HOpMi 1iepeOpaibHi Kaisipd MaroTh
O1IbIIIC CITIBBIIHOIICHHS MEPUIUTIB Ta CHIOTEIIAIbHUX
xiitud (Bix 1:1 mo 1:3), i maibxe 70—80 % rmiomi moBepxHi
KaIjisipiB BKPUTO BiJIpOCTKamMu repunuTis [10].

[epruTy KaniisapiB KOHTPOJIOIOTH KITITHHHMI UK €H-
JIOTEIII10, @ TAKOXK MIATPUMYIOTh MOJIEKYIISIPHO-BOJIOKHUCTHI
ckiaz 6a3anbHOT MeMOpaHH MIKPOCYIMH [UISIXOM CHHTE3Y
MIPOTEOTTiKaHIB, KoJareHy i exactuny [9]. Ilepumutn Bi-
JIrparoTh BaXXJIMBY POJIb y CTa0IIbHOMY (yHKIIOHYBaHHI
remaroeHnedanigaoro 6ap’epa, ayTOperyisLii KariIsspHOro
KpoBOTOKY [11], perynsiiii cytMHHOT peosorii Ta IpOHUK-
HocTi cyauH [9], a Takoxk B anriorenesi [ 10]. [lepummTn gepe3
EKCITPECiIO JIAMIHIHIB CIPHSIOTH MPHUKPIMJICHHIO TepHBa-
CKYJSIPHUX HIPKOK aCTPOIUTIB IO CTPYKTYp TeMaToeHIeda-
miyHoro 6ap’epa [12]. Jlaminin 211 y Ga3zasnbHii MeMOpaHi
CYIIH B3a€MOII€ 3 IUCTPO(IHOM B aCTPOIIUTAX Ta YTBOPIOE
MOJISKYJISIpHUIA MicT 10 akBarnopuHiB AQP4, yrpumyroun
iX Ha MeMOpaHax MMepUKATIIIPHAX HIKOK acTporwmTiB [13].

[TepuiuTi MarOTh PELENTOPH 1 BHYTPINIHBOKIITHHHI
CHUTHAJTFHI MEXaHI3MHU TS BIIIIOBI/II Ha HEHPOTPaHCMITEpH
1 Ba30aKTUBHI MeJiaTopH (HOpaJapeHasiH, aHrioteH3uH-11,
SHJIOTENIH- 1, aIeHO3MH, SHIOTeIiabHII OKCH a30Ty) [ 14],
BOHU aKTHBHO PO3CIA0JISIOTHCS 1 CKOPOUYHOTHCSI, SMIHIOIOTh
1epeOpanbHU KPOBOTIK Y BiIMOBIAb Ha JIOKAJIBHI 3MIHH
HeWpoHaIbHOI akTHBHOCTI [ 15]. Ilepuitnty cyniH roIoBHOTO
MO3Ky MalOTh BJIACTHBOCTI IMYHOPETYJIIOBAJIbHUX KIIITHH,
aJpKe pearyroTh Ha Mpo- 1 MpOTH3anaibHI MOJIEKYIH, IXHIO
EKCIPECiI0, PEeTYIIOI0Th EKCTPaBa3alilo 1 MepeHoc JeHKo-
LUTIB, KOHTPOJIOIOTh AKTUBAIIO IMyHHUX KIITHH, SK-OT
T-xmitian, Makpodary i Mikporis [16].

ITig gac eneKkTpOHHOI MIKPOCKOIIii TOJIOBHOTO MO3KY B
nomepyiux xBopux Ha I/l 2 Tuny y KOpTHKalbHUX Kalli-
Jsipax KOPH BHUSBWIIM allOINTO3 MEPUIHTIB 1 MOOTUHOKHX
SHJIOTEeNIaJbHAX KJIITHH, a TaKO)X BOTHHUIIEBI Ta IMOIIH-
PeHi 3HauHI pO3IMHUpPEHHS CyOCHIOTENaThbHIX 0a3aIbHUX
MeMOpaH 13 HAKOIMUYEHHSIM Y HHUX €JIEKTPOHHOIIEHOTO
aMopdHOro Matepiany Ta KojgareHoBuX ¢(iopwm. ITomiOHi
YABTPACTPYKTYpHI 3MIHM B HUPKax Ha MEPLIOMY Micsii
EKCTIEPUMEHTAIFHOTO aJIOKCAHOBOTO /1ia0eTy BU3HAYMIN
C. Maric-Bilkan, E. R. Flynn, A. R. Chade [17], sixi oru-
caJi TIOTOBIICHHS 0a3aTbHOT MEMOpaHH KaIlijIspiB Yepe3
HaKOMHMYEHHs aMop(hHOTO Marepiainy, 1i po3niapyBaHHS
Yepes BIUICTIHHS KOJAareHOBUX MIKpo(hiOpwit, 301IbIIICHHS
BIJIKJIaJIeHb JIIMOMPOTEINiB, CyTTEBUN HAOPSIK 1 JUCTPO-
(ivHI 3MIHE CHIOTENIaTbHUX KIIITHH, 8 TAKOXK 3MCHIIICHHS
MiKpOTIiHOIIUTO3Y, 1110 CBIAYUTH PO 3HIKEHHS aKTUBHOCTI
TPAHCHETIONSIPHUX OOMIHHHX ITPOIIECIB.

BimomocTi o0 migBHIEHHS PiBHS allONTO3y B IEPUIIH-
Tax 1epeOpalbHUX MIKPOCYJIMH TOJOBHOTO MO3KY HaBelll
T. O. Price et al. [18]. ABTOpH OB’ SI3yIOTH aImoMNTO3 i3 BHCO-
KHM pIBHEM IJTIOKO3H, IO TIPU3BOANTD JI0 BHYTPILIHBOKIII-
TUHHOI TiMePIITKeMii, MPICKOPEHOTO OKICHOTO META00Ii3MY
IJIFOKO3H Ta MaTOJION1YHOTO PIBHSI CYIIEPOKCHTY B LiepeOpaiib-
HUX MEPUINTAX, HSUYTINBHX 110 iHCYiHY [18]. 3a manmvu
nociimkens P. Patrick et al., 3MeHIIIEHHS KiTBKOCTI IEPULIUTIB
MO3KY B KyJBTYPi KJITHH i3 BHCOKOIO KOHIICHTPAITI€FO TITFOKO-
3 in vivo Ta in Vvitro TIOB’13aHe 3 OKUCITIOBAIBHUM CTPECOM
1 reHeparti€ro akTuBHUX (hopm KucHto [19].

Brpara nepunutiB — BCTaHOBIICHUH (akT PO3BUTKY Jia-
OeTHYHOI peTHHOMATIT, MEXaHI3M1 BUHUKHEHHS 1 IIpOrpecy-
BaHHA KO 11e He 3’sicoBano [20]. Y 2011 pomi mpumycTuim,
1110 BTpara MepUINTIB MIKPOCYTMHAMH CITKIBKH BiIOYBA€ETHCS
yepes IXHIH anomnTo3 B yMOBax TiMepIriliKeMii, 0 CIpHYH-
HSI€ TIJIBUIICHHS BUBUIBHEHHS ITyTaMary, 3HW)KCHHS PIBHS
cUTHaAIIB TpopiyHUX (HAKTOPiB, OKUCIIOBAILHUN CTpec,
T IBHIICHHS KOHIeHTpauii inteprnefikinis (IL-1p, IL-6, IL-8)
Ta TyMOPOHEKPOTHYHOTO (hakTopa [21].

3MEHILCHHS KIJIbKOCTI MEPUIUTIB MPU XBOpoOi AJIbIl-
reliMepa BHUKJIMKAE BTPATy MIUTBHUX KOHTAaKTiB MK €HIIO-
TeNiaJIbHUMHU KITITHHAMH Ta NPU3BOANUTH J10 301IbIICHHS
MIPOHUKHOCTI reMaToeHtiedaigaoro 6ap’epa [22]. Xponidaa
rirnornepdy3ist TOJIOBHOTO MO3KY Y IPU3YHIB IIPU3BOAUTH JI0
BTpaT MEPULHTIB 1 3MEHIICHHS [MOKPHUTTA NEPHLUTAMH
1epedpaIbHUX MIKPOCYJHMH, a TAKOXK JI0 30UTBIICHHS TIPO-
HUKHOCTI TeMartoeHmeaniqaoro 6ap’epa [23].

Sweeney M. D. et al. B omisini HeliponereHepaTHBHUX
3aXBOPIOBaHb BKa3ylOTh Ha MOJKIIHBICTB 301TBIICHHS IPOHHK-
HOCTI remaroeHuedaniuHoro 6ap’epa yepe3 MOLIKOHKEHHS
MaTPUKCHHUMH METAJNONpOTeiHA3aMH LIITbHUX 3’€JIHAHb
€HJI0TeNi0. 30UIbIICHHS] TIPOHUKHOCTI reMaroeHuedatiy-
HOro Gap’epa TakoK CHIPHUMHSIOTH IIPOAHTIOreHHI (haKkTopH,
BKJTFOUArOYH (DAKTOP POCTY CHIOTETIFO CYIIHH, SIKHIA CTUMYJTEOE
AHTIOTeHe3 3 YTBOPEHHSIM HETEPMETHYHHX KaIllJIsIpiB 31 3MEH-
IIEHOIO KUTBKICTIO TIEPUIIMTIB Ta 3HIKEHOIO riepdy3ieto [24].

YV HeloAaBHIX JOCTIIKEHHSX 3 BUKOPUCTaHHIM MHIICH
niaii PDGFRP +/— 3 moMipHOI0 BTPaTOIO MEPUITUTIB KaTTijIs-
PiB MO3Ky ITOKa3aHO iCTOTHE 30LIBIICHHS Yacy aJlalTHBHOT
peaxiii MO3KOBOTO KPOBOTOKY Ha JIOKaJIbHY HEHPOHHY aK-
tuBanito (Kisler et al., 2017) [25]. BcTanopieHo, 1110 Murii
3 nedinuroM mepunuTiB Brpadaioth AQP4 Ha mepmBacky-
JISIPHUX HiKKax actporwmTiB [12]. Persidsky Y. et al. (2015)
BBa)KAIOTh, 10 AUCHYHKILS TIEPUIIUTIB MOXKE CIIPUINHUTH
MOIIIKO/PKEHHS TeMaToeHIle(aiiyHoro 6ap’epa KiibkoMa
MeXaHi3MaMH, BKIIOYAOYH 3MiHY CHHTE3y KOMIIOHEHTIB
0a3abHOT MEMOPaHH MIKPOCYIIHH, SMEHILICHHST MOJIEKYJL, 1110
MATPUMYIOTE Oap’epHY (YHKIIFO MIKPOCYANH, MiIBUIICHY
CEKpEIIiFo MPO3anajbHUX IUTOKIHIB 1 MeTajonpoTeinas [26].
HageneHi pe3ynbTaTs JOCTIPKSHD PI3HAX aBTOPIB CBITYAaTh,
110 BTpara MEepHLUTIB MPH I[yKPOBOMY ia0eTi 3yMOBIIIOE
MPOrpeCyBaHHsI MPOCOYCHHS LiepeOpaTbHUX KAiIspiB KOM-
MOHEHTaMH TUIa3MH KPOBI Ta PO3BUTOK (iOPO3y CYMHHUX
CTIHOK, SIKi B HAIIOMY JOCII/DKEHHI MiATBEP/DKEHI TicTO-
XIMIYHUMH, IMYHOTICTOXIMIYHUMH Ta MOP(HOMETPHUHUMH
METO/IMKaMH B oMepiux xBopux Ha [/ 2 tumy.
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3a pesyipraraMu MOpPOMETpii, KOPTUKAIbHI KalllIsIpH y
noMeprux xBopux Ha /] 2 Tumy mManu BiporimHO OLTbImi
Ha 4,9 % 30BHIIHIN HiameTp, MeHIINH Ha 9,78 % BHYTpII-
Hill miameTp Ta Ha 66,62 % MOTOBIIEHI CTIHKH (TTOPIBHSIHO 3
TPYIIO0 YMOBHOTO KOHTPOJIIO) yepe3 HakormaeHHs [TK+
KOMIIOHEHTIB TIa3MH KpoBi Ta (idbpo3, MmiaTBepKEeHNI
6ibmIoro Ha 22,96 % momero ekcripecii konareHy [V tumy
B CTIHKax MIKpoCyIuH. XpOHiYHa TilnepriiikeMis Ha T Je-
(iunTy NEepULUTIB BIUIMBAE HA ITIIBUIIEHY IPOIYKIIO €H-
JOTeJTialTbHUMHU KJIITHHAMH MaTpUKCHOTO (hiOpOHEKTHHY Ta
konareny IV tumy [27], cipuuunssie nporpecyBanHst hidpo3sy
CTIHKHM MiKpocynuH. 3a Jannmu Z. Amtul et al., pidpo3 cTiHku
LepeOpaibHUX MIKPOCY/IMH 3yMOBIICHUH CYTTEBO I IBHILIC-
HUM pIBHEM eKCIpecii MaTpUKCHOI MeTalonpoTeinasu-9
(MMP-9) [28] 1 cTiiikuM aucOamancoM i CITiBBiTHOIICHHS 10
TKaHMHHOTO 1HT10iTOpa MEeTaJIONpoTeiHa3H- 1, 10 MOKa3aHo
B HAIIIOMY ITOTIEPEAHBOMY ITOCTiKeHi [29].

OTxe, TaToMOpQOIOTiYHI 03HAKH NiadeTHIHOI Iepe-
OpanpHOT MIKpOAHTIOMNAaTii B MOMEPIUX XBOPUX Ha IIy-
KpOBHIl niabeT 2 THITy — BTpara NEpUIIUTIB Yepe3 iXHiH
amonTo3, CYTTEBI PO3MIHMPEHHS 0a3aIbHUX MEMOpaH i3
HaKOMHMYEHHSIM Y HUX €JIeKTPOHHOUIUIEHOTO aMOp(HOTOo
Marepiaiy Ta KojareHoBuX (hiOpui1, 3Ha4yIIIe ITOTOBIICHHS
CTIHOK MIKpOCYIHH uepe3 HakonnueHHs B HuxX HIMK-mo-
3UTUBHUX KOMIIOHEHTIB TJIa3MH KpoBi Ta hi0po3 31 301J1b-
LIEeHHAM Konareny [V tumy.

BucHoBKu

1. Y NOTOBIIEHHUX CTIHKaX KallIsipiB KOPH TOJOBHOTO
MO3Ky momMepiux xBopux Ha /] 2 Tumy KibKiCTh MepHUIm-
TIB BIpOTiHO MeHIna Ha 57,14 %, HOK y TPy TOMEPIIHX
XBOPHX YMOBHOTO KoHTpoJto Ta Ha 50,00 % meHia, Hix y
IpyIi IOMEpIHX XBOPUX Ha AUCHHUPKYJIATOPHO-IIIEMIYHY
eHredanonariro.

2. Ilpu irykpoBoMy miabeTi 2 TUIY B KamiIapax KOpH roJIOB-
HOTO MO3KY, 33 JaHUMH €JIeKTPOHHOI MiKPOCKOITi1, BU3HAYMIII
aItoIITO3 TIEPUIUTIB 1 TOOAWHOKUX CHIOTETiaTbHUX KITITHH,
HaKOITMYCHHS KOJTareHOBHX (DiOPHIT Ta €IeKTPOHHOIILTEHOTO
aMOp(hHOro Marepiairy B CYTTEBO PO3LIMPCHUX 0a3ajbHHX
MeMOpaHax, a TAKO)K 301IbIICHHS] BMICTY KOJIAreHy 4 Tuiry
3a pe3yNbTaTaMt IMyHOTICTOXIMIYHUX JTOCTIIKCHb.

3. PiBeHb aronTo3y B KIITHHAX MIKPOCYIUH KOPH T'OJIOB-
HOTO MO3Ky, BU3HAUECHHUH 3a piBHEM eKcrpecii kacrasu-3,
y noMepaux xBopux Ha L[] 2 tumy 3nauno (na 230,85 %)
BUILMI MOPIBHSHO 3 TPYINOK YMOBHOTO KOHTPOJIIO Ta Ha
81,67 % BUILMIA, HDK Y TPYII TOMEPIMX XBOPHX Ha JAUCIIH-
PKYJSITOPHO-1LIEMIYHY eHlle]aonarito.

4. CTIHKM KarisipiB KOPU TOJIOBHOTO MO3KY MOMEPIIHX
XBOPUX Ha IIYKPOBHH MiabeT 2 THITy CYTTEBO MOTOBIICHI
Yyepe3 MPOCOYCHHs OiMKaMu 11a3Mu KpoBi Ta (idpo3 (ixHs
ToBIIMHA OlbIa Ha 66,62 % Ta 20,31 % mopiBHSHO 3 TPy-
MIOI0 YMOBHOTO KOHTPOJIIO Ta 3 TPYIOI0 ITOMEPIIX XBOPHX
Ha TUCHUPKYIATOPHO-IIIIEMIdHY eHIe(alonaTito), a TaKoK
MaroTh MEHIINH BHYTpimHii giamerp (Ha 9,78 % 1a 9,03 %
MEHILHH, HDK Y TpyNax NOMEpIIHX XBOPHX YMOBHOIO KOHT-
poITio Ta 0cib i3 TUCHUPKYIATOPHO-IIIEMIYHOIO eHIledaro-
TIATIEFO BiMTOBITHO).

IepcnexTnBy nmoganbIMx A0caiKeHb. BUBUeHHS Mexa-
Hi3MIB, 33IiTHUX Y TIPOIIECi ITaTOJIOTIYHOTO PEMOJICITIOBAHHS
MIKPOLIMPKYJISITOPHOTO PycCiia TOJIOBHOTO MO3KY Ta IIepHBa-
CKYIISIPHOTO TIPOCTOPY TIPH IIyKPOBOMY iadeTi 2 THTY.

®iHaHCyBaHHA

[locnipxeHHs BUKOHaHe B paMkax HayKoBO-4OCHiAHOI poboTu
3anopiabKkoro fepxaBHOro Meau4Horo yHiBepcutety «MopdoreHes
[eCTPyKTUBHO-penapaTuBHUX NPOLECiB rOMOBHOTO MO3KY Npu
3aXBOPHOBaHHSIX CYAWHHOTO Ta TOKCUKO-MeTaboriYHOro r'eHesy,
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Meauko-reorpacbiuHi AgeTepMiHaHTM OHKONATOSOril HAaceNneHHs

M. M. TpebHsk@'AF O, B. KipcaHoBa®*'8¢, B. B. TapaHos('8, H. I MikptokoBa?&

3anopisbkuii AepkaBHUI MeaUYHWIA YHIBepcuTeT, YkpaiHa, 2[JoHeLbk1i HaLlioHanbHU MeauYHNiA yHiBepcuTeT, M. Mapiynons, Ykpaita

A — KoHUenuis Ta gu3aiiH gocnimkeHHst; B — 36ip ganux; C — aHani3 Ta iHTepnpeTauis agauux; D — HanucanHs ctatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepIKEHHS CTaTTi

MeTta po6oTtun — aHani3 daktopa pu3nkie OHKONATONOrii, O NOCTIMHO AiloTb, ANs BU3HAYEHHS Meauko-reorpadivHmnx ocobnmeocTeli Ta
OLjiHIOBaHHS iXHBOrO BNMBY HA OHKOMATOMOTito HaceneHHs 3anopisbkoi obnacTi.

MaTepianu ta metogu. MNpocTopoBo-reorpacdhiyHNM Ta aHamMITUKO-CTAaTUCTUYHUM METOAAMM BUKOHANU Meauko-reorpadiyHy ande-
peHLjiaLito TEPUTOPIN 3 OLIHIOBAHHSAM SKOCTI HABKONWLLIHBOIO MPUPOAHOro cepegoBuwa. EnigemionoriyHe [OCHIMKEHHS 3MOSKICHNX
HOBOYTBOpPEHb 3aiicHUNM petpocnekTnsHo 3a 2004-2015 pp. 3a MKX-10. Bnnne JOBKiNMS Ha OHKOMATONOri0 BUBYaNM 3a JOMOMOro
aTpubyTuBHOI hpakuii.

PesynikraTi. [e0akTMBHUI NPOCTIP XapaKkTepu3yeTbCA PO3MAITTAM NPUPOSHO-KIIMaTUYHUX YMOB: niTocdepy, rigpocdepu Ta naHawadTis.
OcHosHi thisnko-reorpadiyni 06’ekt 3anopiabkoro kpat (YkpaiHCbkUn KpucTanivyHwi wmt, p. JHinpo, A3oBcbke Mope) cdopmyBanm
LLICTb 30H, LLO Bipi3HATLCS GaratorpaHHicTio CUCTEMOOPMYBASIbHUX elEMEHTIB. BusHaunnu cneundivHi pucy po3pruBHUX NOPYLIEHD
nitocchepyn YKpaiHCbKOro KpUCTaniYHOro LWuTa: aHoMarnbHO BUCOKa eNEKTPONPOBIAHICTE 3EMHOI KOPW, iHTEHCMBHI €NEKTPOMArHiTHI nons,
BUCOKA KOHLIEHTpaLlis pagoHy y BOSOHOCHUX FOPU30HTaX i MOTOKM BUCOKOEHEPrETUYHIX oNHoifiB.

BucHoBku. HaiBULLMIA reonaToreHHnid BMnMB CNoCTepiratoTb Y 30HI po3nomy YKpaiHCbKOro KpUCTamniyHoro LWuTa, Ae 3apeecTpysasnu
HaMBULLi 3Ha4YeHHs aTpMOYTUBHOI hpaKLii 3MosIKICHX HOBOYTBOPEHb 3-NMOMIXK YCbOro HaceneHHs (26,8 %), ceper gopocnoro (25,4 %) Ta
npauesaatHoro (32,7 %) HaceneHHs. Hancnabwmin OHKONaTonoriyHWiA NoTeHLian NpUpPoOAHUX YMOB BUSBUNW B JONUHI npopwvsy [Hinpa
Ta Ha lNprasoBCbkin BUCOYMHI, e aTpubyTuBHa pakLis Marbke Ans BCiX MOKa3HWKIB He nepesulyyBana 8,2 %.

Knto4ogi crnoea: meguyHa reorpadis, OHKONATonoris, ONPOMIHEHHS.
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Medical and geographical determinants of oncopathology in the population
M. P. Hrebniak, O. V. Kirsanova, V. V. Taranov, N. H. Mikriukova

The aim: to study the permanent risk factor of oncopathology in order to determine its medical and geographical features and assess
their impact on oncopathology of the population of Zaporizhzhia region.

Materials and methods. By means of spatial and geographical, as well as analytical and statistical methods, territories were medically
and statistically differentiated, with the assessment of the natural environment quality. Epidemiological study of malignant neoplasms was
conducted retrospectively for the period of 2004-2015, in accordance with the International Classification of Diseases ICD-10. Determination
of environmental impact on oncopathology was performed using the attributive fraction.

Results. Geoactive space is characterized by a variety of natural and climatic conditions of lithosphere, hydrosphere and landscapes. The
main physical and geographical objects of the Zaporizhzhia region (Ukrainian Crystal Shield, the Dnipro, the Sea of Azov) form six zones,
which differ in the diversity of system-forming elements. Specific features of discontinuous disturbances of the lithosphere of the Ukrainian
crystal shield are abnormally high electrical conductivity of the earth’s crust, intense electromagnetic fields, high concentration of radon
in aquifers, and streams of high-energy fluids.

Conclusions. The highest geopathogenic impact is manifested in the fault zone of the Ukrainian crystal shield. The highest values
of the attributive fraction of malignant neoplasms were registered in this zone among the whole population (26.8 %), among the adult
population (25.4 %) and the able-bodied population (32.7 %). The oncopathological potential of natural conditions was least manifested
in the valley of the Dnipro breakthrough and the Azov Upland, where the attributive fraction for almost all indicators did not exceed 8.2 %.

Key words: medical geography, oncopathology, irradiation.
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Mepguko-reorpacpuyeckne geTepMMHaHTLI OHKONATONOrMU HaceneHus
H. M. MpebHsik, E. B. Kupcaroea, B. B. TapaHos, H. I. Mukptokosa

Llenb pabotbl — aHanU3 NOCTOSIHHO /J,eIZCTBy}OLLI,eFO chakTopa pucka OHKONaToNorMM Ans onpeaeneHns Meauko-reorpadmMyeckmx oco-
GEHHOCTEN M OLIEHKM UX BIUSHWSI HA OHKOMATOMNOMMI0 HaceneHus 3aI'IOpO)KCKOl7I obnactu.

Matepuansi u metoasl. [poCcTPaHCTBEHHO-reOrpachUIECKM U aHANMUTUKO-CTAaTUCTUHECKUM METOLamu NpoBeaeHa Meauko-reorpadm-
yeckas audpepeHUmMaLns TeppuTopuiA C OLIEHKON Ka4eCTBa OKpYXatoLlen NPUPOAHON cpeabl. AnMAeMUOnoruyeckoe nccnegoBaHne
3110Ka4eCcTBEHHbIX HOBOOOPAa30BaHui NpoBeaeHo peTpocnekTuBHo 3a 2004-2015 rr. B cootBeTcTBUM ¢ MKB-10. BninsHue okpysxatoLlen
cpenbl Ha OHKOMATONOTM0 U3y4arnu ¢ NOMOLLLI0 aTpUBYTUBHOM hpakLmm.

Pesynbrathl. [€0akTMBHOE MPOCTPAHCTBO XapakTepuayeTcs pasHoobpasneM NpUpOLHO-KMMMATUYECKUX YCMOBUIA: nUTOCEpPbI, TMA-
pocdepbl 1 naHawadgToB. OCHOBHbIE (hK3NKO-reorpacimyeckne o0bbeKTbl 3anopoXKcKoro kpast (YKpauHCKMA KpUCTANNMYECKUid WnT,
p. OHenp, A30BCKoe MOpe) CChopMMPOBaM LUECTb 30H, OTITNYAIOLLMXCS MHOTOTPaHHOCTBIO CUCTEMOOGPa3YHOLLMX aNeMeHTOB. OnpeaereHbl
cneLmguyEcK1e YepTbl paspbiBHBLIX HAPYLLIEHWA NUTOCdepbl YKPaHCKOro KPUCTaNIMYECKoro LUMTa: aHOMasbHO BbICOKasH 3EKTPONpPO-
BOAHOCTb 38MHOW KOPbI, MUHTEHCUBHbIE 3NIEKTPOMArHUTHbIE NOSs, BbICOKAs KOHLEHTpaLMUs pagoHa B BOAOHOCHBIX FOPU3OHTaX 1 MOTOKM
BbICOKO3HEPreT4eckux hritomaos.

Brieoabl. CaMoe CUMbHOE reonaToreHHoe BriusiHue Habnoganu B 30He pasrioma YKpauHCKOro KpUcTaninieckoro WuTa, rae 3aperu-
CTPUPOBaHbI BbICOKWE 3HAYEHWs aTpMBYTUBHOMN (hpaKLmm 3noKayeCcTBEHHbIX HOBOODpa30BaHMin cpeay Bcero Hacenenms (26,8 %), cpeau
B3pocnoro (25,4 %) v TpyaocnocobHoro (32,7 %) HaceneHust. OHKONaToNormyecknii NoTeHUUan NPUPOAHbIX YCIOBWI B MEHbLUE CTENEHM
NPOsIBUIICS B AONMHe npopbiea [JHenpa u Ha Mpra3oBCcKON BO3BLILLEHHOCTH, rae aTpubyTUBHAs (pakums NouTH A1 BCEX nokasaTenen
He npesbiwana 8,2 %.

Knto4yeBble crnosa: MeguuMHCKas reorpadus, OHKonaTonorus, 06nyquMe.
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[IpupoaHO-KIiMaTHYHI YMOBH Ta T'€0AKTUBHUII MPOCTIp
BIZIIrpaloTh BAXKIIMBY POJib y (hOpMyBaHHI 37I0pOB’s Hace-
nennst. Tak, cepesi HaceIeHHsI MTOIMPIOIOTHCS 1HIUKATOPHI
natoJorii, To0to creundivyHi maTojaoriuHi cTaHu abo
3aXBOPIOBAHHS, 1110 1OB’sI3aHi 31 criennikoro TepuTopii.
daxropu JOBKULIS MOXYTh OyTH NPUYNHOIO PO3BUTKY
3aXBOPIOBaHb, a TAKOXK 3yMOBIIIOBATH IXHiil maroMop(o3.
XapakTepHi pUCH IUX TaTOJIOTiH — TpHUBaja Iisl eTiojio-
TIYHOTO YHHHUKA MaJIol iIHTEHCUBHOCTI HA TOMYJIIALIO Ta
cucTeMHH xapakrep [1].

[Moumpeni iHAMKATOPHI MATOOTIT — 3IIOAKICHI HOBOYTBO-
perns. @akTopu TOBKIJUISA Ta CHOCIO JKUTTS MAarOTh MPiOpH-
TETHE 3HAYEHHS B ETI0JIOTii 37T0SIKiCHIX HOBOYTBOPEHB [2,3].
3a cyyacHUMH OILiHKaMH, BHECOK JOBKUIISI B OHKOJIOTIUHY
CMEpPTHICTh CTAaHOBHUTH 110 20 % 3aJIeKHO BiJl €KOJIOTIYHOTO
crany Tepuropiii. 3a nanumu BOO3, BHecok 3a0pyu-

Martepianu i MeTogu pocnimkeHHs

Js XapakTepUCTUKN PU3HMKIB OHKOIIATOJIOTIT CKJIAIH Teo-
iHdopmariiiiny 0a3y JaHHMX 3aXBOPIOBAHOCTI Ha 3JIOSKICHI
HOBOYTBOPEHHS Ha Kaprorpagiuniii ocHosi. Emiemiosnoriyne
JOCIII/DKEHHSI 3JTOSIKICHUX HOBOYTBOPEHB 3/1IICHUIIH PETPO-
cnextuBHO 3a 2004-2015 pp. 3a MKX-10. Buxopucramm
Marepiaii MeIMYHOI CTaTHCTHKU B 3aropi3bKiil oonacri,
kaprorpadiuny iH(opMarito ommyoIiKOBaHUX JUKEpell, a Ta-
KO BIIACHI aHAIIITHYHI JTaHi. 3arajoM y 0a3y JaHUX BHECIIU
Ta TpoaHali3yBanu Maibke 14 Trcsd oguHUNE iHpOpMAIIii.
[1ix yac poOOTH MOKA3HUKHY aHATI3yBaJIH Y BiTHOCHHUX BEJIH-
ypHax (Ha 100 THC.).

3a I0MOMOroI0 POCTOPOBO-TeorpadivHOro i aHaiTH-
KO-CTaTHCTHYHHUX METOJIIB 3AIHCHIIN MEIUKO-Teor padiuHy
IrdepeHIlaIlito TePUTOPiN 3 OIMIHIOBAaHHSAM SKOCTI JOBKLI-

HEHHSI TOBITPSl Y CMEPTHICTh BiJl paKy JIereHb CTAaHOBHUTb
17 % [4].

Papiariitauii cTaH TOBKULIS TaKOX CYTTEBO BIUTUBAE HA
OHKOMATOJIOTI0. [IpiopHUTETHE HPKEPENO TPUPOTHOTO OTIPO-
MIHCHHS HACEJICHHS YKPaiHU — paJIOH, IO 3yMOBITIOE Matke
2/3 3arampHOI 103U [5].

OTxe, MenuKo-reorpadivHi JOCTIIKSHHS CIPSIMOBaHI Ha
aKTyallbHi IPOOIEMH IPUPOTHUX PUHUKIB ISl 30POB’ L, 110
TIIOTH TIOCTiiHO. MemuKo-reorpadigHuii aHaJi3 Ja€ 3MOTY
BH3HAYATH TEPUTOPIi, 10 MAIOTH OYTH MPIOPUTETHUMH IS
BITPOBAKCHHS YIPABIIHCHKUX 3aXO0iB 31 30epeKeHHS IPO-
MaJICHKOTO 3/I0pOB’ .

MeTa po6otu

Amnai3 (hakTopa pH3HKIB OHKOIIATOJIOT T, 1110 IOCTIHHO JiF0Th,
JUISl BU3HAYEHHSI MEIHMKO-reorpadiyHnX 0coOMMBOCTEH Ta
OLIIHIOBaHHSI TXHBOTO BIUTMBY Ha OHKOIATOJIOT 10 HACETICHHS
3aropi3pKoi ooacTi.

1. HeomgropinuicTs mitochepu, Tigpocdepn, reoxiMigHmx
JaHAmadTIiB ACTEpPMiHOBAaHA M€ONATOTCHHUMHU 30HAMU
YKpaiHCHKOTO KPUCTATIYHOTO IUTa, J{Hinpa i A30BCHKOTO
Mopst. Ha miyicraBi mpupojHO-TEONOTTYHUX 1 TPUPOTHO-KITi-
MaTUYHUX XapaKTePUCTHK PO3PI3HSIIN IIICTh 30H: JOJMHA
npopuBy uinpa (JII1/]), OpixoBo-IlaBnorpaaceka moBHa
30Ha YkpaiHncekoro kpucraniuydoro mura (OITII3), [Tpu-
azoBcbka Brcounna (I1B), [IpuasoBceka Oeperosa piBHHHA
(ITBP), JliBoGepesxna HmxaponHIpoBchka pisHuHA (JIHIP)
Ta cremnosa 30Ha (C3).

BruiiB AOBKIIJIS Ha OHKOIIATOJIOTIIO B Pi3HUX 30HAX
BU3HAYalM 3a JIONOMOrol arpulyTuBHOI (pakuii (AD),
KOTpPY PO3paxOBYBAIIH SIK BiTHOIICHHS PI3HUIII PH3HUKIB MiXK
€KCIIOHOBAHOIO Ta HEEKCIIOHOBAHOIO I'PYTIAMHU HACEIECHHS JI0
PHU3NKY BHHUKHEHHS HECIIPUSTIMBOTO €(DEKTy B €KCIIOHO-
BaHiil rpymi. MaremMaTuyuHe ONnparjfoBaHHs JAHUX BUKOHAIH
METOZIaMH BapialiiiHOl CTaTHCTHKU [6—8], BUKOPHUCTABIIN
Microsoft Excel.
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PesynkraTtn

PesynbraTy TOCHIDKEHHS MO0 BIUIMBY HPHPOIHUX YMOB
Ha OHKOIATOJIOTII0 HACEJICHHS CBI4aTh MPO IXHE HAlWO1Ib-
e 3HadeHHs: B OpixoBo-IlaBrnorpanceKiii MOBHIN 30H1
(puc. 1). Tak, y 1iif 30HI 3apeecTpyBaJu HAWOUIBII 3HA-
YeHHs aTpuOyTUBHOT (paKxiiii 3JI0SKiCHUX HOBOYTBOPEHb
cepen mpare3narHoro HaceneHHs (AD — 32,7 %, 95 %, CI
28,1-44,2%, p < 0,05), ycporo Hacenenus (AD — 26,8 %,
95 %, CI 24,3-29,2 %, p < 0,05 ) Ta A0POCIOr0 HACEICHHS
(25,4 %, 95 %, CI1 22,7-28,1 %, p < 0,05).

[Ipo mimBuIICHAT PU3UK OHKOIIATONOTIT B PO3JIOMHIif 30H1
YKpaiHCHKOTO KPUCTATIYHOTO IITUTA CBITUUTH 1 iHIITNIA KpUTE-
Ppiii IPUYNHHO-HACITIKOBOT'O 3B’ 13Ky — BITHOIIIEHHSI ILIAHCIB.
Taxk, U1l OHKO3aXBOPIOBAHOCTI Cepesl YChOro HACeNICHHS
el mokasHuk nopisHioBas 1,4 (95 %, CI 1,1-2,2, p <0,05),
cepen mpauesnarHoro HaceneHus — 1,7 (95 %, CI 1,1-2,6,
p <0,05), cepen nacenenns crapioro Biky — 1,5 (95 %, CI
1,1-2,3, p < 0,05). OIIII3 Takox mocimgana APyTi paHTOBi
MICIISI 32 aTpUOYTUBHOK (DPAKINIE€I OHKO3aXBOPIHOBAHOCTI
HACEJICHHS CTapIIOro IPare3aTHOro0 BiKy Ta CMEpPTHOCTI
BCHOTO HACEIICHHL.

O6roBopeHHs

TonoBHMIT YMHHUK, 110 BU3HAYa€ YMOBH JKUTTS HaceJICH-
Hsl, — T€OIIaTOI€HHA 30HA LIOBHOIO PO3JIOMY YKpPaiHCHKOIO
KpHCTaJIIYHOTO muTa. Bigomi oro ocodnuBocTi: iHTEH-
CHBHI aHOMaJTii BUCOKOI €JICKTPOIIPOBIAHOCTI 3eMHOI KOpH,
TeOXIMiYHI HU3BKOOMHI IIMOWHHI aHOMaJIii, KOHIICHTpAIIil
Pai0akTHBHOIO PaJIOHy Ta TOKCHYHHX ejeMeHTiB (Zn, Cr,
Ni, Co, Mo) [6-8]. Y mexaHi3Mi (popMyBaHHS! OHKOIIATOIIOT 11
B&KJIMBA €TIONATOTEHETHYHA POJIb HAICKUTh EJICKTPOMAr-
HITHHM II0JISIM Y IIOBHUX PO3JIOMaX YHACIIOK IPUTHIYEHHS
AKTHUBHOCTI JIESIKUX KIIOHIB KIIITHH IMyHHOI CHCTEMH Ta
XPOMOCOMHHUX abepartii [9].

Xapaxktepra puca OIIII3 — po3puBHI TOPYIICHHS JiTO-
cdepu YkpaiHCHKOTO KpUCTAIIYHOTO IIIUTA, 1110 3yMOBITIOIOTh
IHTEHCHBHI €JICKTPOMATHITHI MO TOTOKH BHCOKOCHEpIe-
TUYHUX (DITFOIMIB IMOMHHIX PO3JIOMIB, 30KpeMa XiMigHO
HalarpecuBHImMX BoxHMX [3]. Cnenudika 30HM — BHCOKa
KOHIIGHTpALIisl paJIOHy Y BOAOHOCHHX I'OpH30HTax (Oydarb-
Ki, capMaTchKi 3 30HOIO PO3UIUIMH KPUCTANIYHUX ITOPIJT
JokeMOpito). IHauBinyanpHa 10332 ONMPOMIHEHHS 4epes
IMUTHY BOJY 31 CBEPIJIOBUH CTaHOBHUTH MoHa 700 MK3B Ha
pix. Uepes emanariro pagoHy-222 3 TpyHTY €KBiBaJCHTHA
PIBHOBa)XHA 00’ €MHA aKTUBHICTb Y TIPUMIIICHHSIX TIEPIIOTO
noBepxy OyaiBesnb ctaHoBUTH 153,2 BrM™ (MakcuMaibHe
snauennus EPOA — 62,1 Bk'm?), a piuna 103a onpoMiHeHHsT
niteit gocsrae 9,7 M3 pik’! [10]. OHKOIIATOr€HHICTH PaOHy
3yMOBJICHA TPUTHIYEHHSIM paJll0aKTUBHUX aJIb()a-4acToK 10
aepo30JIiB i3 HACTYITHUM HAAXOMKEHHM Y TUXaJIbHI MIIIXH,
PYHHYBaHHSAM M’ SIKAX TKAHUH AUXadbHOTO TpakTy [11,12].

[ToroxHi ymMOBH — cymyTHiH (akTop, 110 3yMOBIIIOE BHU-
COKHMI piBEHb 3aXBOPIOBAHOCTI MEIIKAHIIIB CTETIOBOI 30HU.
Bigomo, mo HaiiBHII piBHI PagoHYy B aTMOC(EPHOMY II0-
BITpi BU3HAYAIOTH IIiJT YaC CIICKH B CYXY Ta BITPSHY HOTOIY
BHACJIIJIOK BUXOJY eMaHaliil i3 1pyHty [14]. XapakrepHa

pHca CTENOBOI 30HM — CyTT€BE HABAaHTaKCHHS TEXHOTCH-
HUMH IIOJIOTaHTaMu (TIECTUIMIM, MiHEepallbHi 100pHBa)
BHACJIIOK HE3BOPOTHOTO 3a0pyAHEHHS KyIbTHBOBAHHUX
3eMelib. OcOOMHMBICTh IXHBOT JTiT TIOJIATAE B TOMY, 1110 BOHH,
AKyMYJIOIOUHCEH Y TPYHTI, TPO(DOIOTITHUMH JAHIFOTAMHU
010reoIICHO3y 3yYMOBIIIOIOTh KaHIIEPOreHHUH edekt [15].
Bceranosneno, 110 B iHAUBIAIB, SIKI €KCIIOHOBAHI 10 HHX,
HIJIBUIIYETHCS] PU3UK PO3BUTKY HUPKOBO-KJIITHHHOTO PaKy
(BP 1,82; DI 1,10-3,00). 3i 30iIbIIEHASIM TPUBAJIOCTI €KC-
HO3UILIT Ta KyMYJISATHBHOI JJO3H BITHOCHUI PU3HK 3pOCTAE B
6 paziB [2]. 3 KyMyJISTUBHOIO SKCITO3HITIEI0 IO TICCTUIIHIIB
Ta IHIIKMX XIMIYHHUX CIIOIYK-3a0py/IHIOBaYiB aTMOC(HEPHOTO
TIOBITPSI 3pOCTa€ PU3UK PO3BUTKY PAKy MOJIOYHOT 3a1031 [ 16].

Pu3uk onkonarosorii mocumoerses B 30Hax AEC. Biomo,
mo B HaceseHHs nooinsy AEC, siki paliorots, oBe/iHKa
3yMOBJICHA YCBIJJOMIIEHHSIM CBOTO CTaBJICHHS JI0 TEPUTOPIi.
Tak, y CiIbCBKOTO HaceNeHHs BUSBHIM BIpOT1IHO BHIIMI
ITOKa3HHK TPHBOXKHOCTI. oro crierubiuni puch — cutbHimi
KOPEJISILIHHI 3B’ SI3KM MK SIKICTIO JKHTTs1, OE3IIEKOIO0 Ta peak-
THUBHOIO TPHBOYKHICTIO, COMATH3AI€T0, 3arajJIbHIM 3I0POB’SIM
[13]. Lle migBuInye pu3uK PO3BUTKY MCHUXOCOMATHYHUX
3aXBOpIOBaHb. Y MOCHTIHKEHHsX [17] BCTaHOBJIEHA CyTTEBA
3aJIeXKHICTh MK €MOLIHHUM CTPECOM Ta OHKOJIOTIYHHMH
3aXBOPIOBAHHIMU. Y pe3yJbTaTi HAIIIOTO JOCTIIKSHHS BCTa-
HOBWJIM: HAWMEHIIIMH OHKOJIOTYHMIT ITOTEHIIiall criocTepira-
71 B onuHI ipopuBy J[Hinpa, Ha [Tprna3oBchkiil Oeperosiii
piBauHI Ta [Iprua30BCHKiii BUCOYHMHI, /I aTpuOyTUBHA (pak-
1Iist Maibke JUTs BCiX TIOKa3HUKIB He mepeBumtyBana 8,2 %.

Y pesynbTari IOCHIKEHHS BIUTMBY MPUPOIHUX YMOB Ha
OHKOITATOJIOTIF0 BU3HAYMIIN JIOBOJTI BUCOKHH PU3HK JITS MEIII-
KaHI(B cTernoBoi 30HU. Tak, 3a arpuOyTHBHOO (paKii€to Tii
HaJISKHUTH OJHE TIEepIIe MicIle (3aXBOPIOBAHICTh HACEIICHHS
CTapIIOro Mpare31aTHOro BiKy) Ta TPU APYTruX Micus (3a-
XBOPIOBaHICTh YCHOTO HACEIICHHSI, JOPOCIIOT0o HACEeJICHHS Ta
MpaIe31aTHOrO BIKY).

C3 — Ge3BO/HA 30HA 3 TIOCYIUTMBHAM KJIIMAaTOM, YaCTHMH
MIOCYXaMH, CHJIBHOIO CIIEKOX0. BOIOHOCHI Tropu3oHTH 3Ha-
XOIATHCSl B aKYarMJIbCHKUX 1 CapMaTChKUX BIJIKJIAJCHHSX,
XapaKTePU3YIOThCS JOBOJI BUCOKAMH 3aralIbHOIO MiHEpaTi-
3aI1i€10, YKOPCTKICTIO Ta Pa/Ii0aKTUBHICTIO 32 PaoHOM-222.
VY cTemnoBiit 30Hi BXKIMBUAM (PaKTOPOM, III0 BU3HAYAE YMOBH
YKUTTSI HACEJICHHS], € IMOBIPHICTh BUHUKHEHHS HA/I3BUYAHIX
cHUTyariid. Bizomo, mo mpuponHi Haa3BUYAHI CHTYAaIi —
TOJIOBHI IICUXOCOMAaTHYHI YHHHUKH OHKOIIATOJNOT 1. 3-ITOMiXK
TaKUX MPHUPOJHUX CTAHIB CITHChKE HACEICHHS BUPI3HIE
nocyxy [13].

HaiiBumna atpuOyTrBHA (pakilisi CMEpTHOCTI 3apeecTpo-
BaHa Ha JliBoOepexxHilt HKHBbOMHINPOBCHKINA PIBHUHI.
Bona po3ramoBana y cremnosiif 30Hi B Mexax [Ipma3oB-
ceko-ITpuuopHOMOpChKOi piBHMHUA. Ha reomaroreHHICTh
TIPUPOIHUX YMOB I1i€1 30HM CyTTEBO BILIMBA€E PO3rATy’KEHa
Mepeska ITiA3eMHUX BOTHUX MOTOKIB. [010BHI (hakTopH, 1110
BU3HA4Yal0Th yMOBH kUTTA HaceneHHs JIH/P, — smus AEC
Ha JIOBKUUISL Ta MOXKJIMBICTh BUHMKHEHHS HaA3BHYAWHHX
CHTYaIliil. ¥ cibChKOro HaceneHHs B 30HaX AEC BcTaHOBIITH
KOPEJAIAHINA 3B’ 130K MiXK CTAHOM 3aHETTOKOEHOCTI IIOJI0
PH3MKY BUHHKHEHHS IOCYXH Ta IIOKa3HUKaMH COMaTH3allii,
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TPUBOTH Ta peakTUBHOI TpuBoXKHOCTI [13]. Crernudiuni
pucH TonuHU TIpopuBy [IHiNpa — po3MileHHs Ha YKpaiH-
CHKOMY KPHCTAJIIYHOMY IIUTI 3 YHCICHHUMH Kap’ €paMu,
1110 ITiIBUIIYIOTH TPOHUKHICTH BOZOHOCHHUX TOpH30HTIB. Ce-
peansoreomerpuune EPOA panony-222 B nosiTpi Oyzisens
craHoBUTH 47 Bk-M?, a 103a onpoMiHeHHS JiroaeH y Hux — 2,3
M3B-pik. [IBP 3HaxonuThCst B Meskax A3oBo-IIpuaopHOMOp-
cbKoOi cHHEeKIII3H. KiiMar — miBieHHUH MOPCHKUH 13 piBHEM
CyMapHOI COHSIYHOT paiariii maiixe 2360 mJ[x/m>. BepxHiit
11ap IPyHTY NPECTABICHUH MMiIaHO-IIMHUCTUMH OPOJIaMHU
Ta BaITHSKAMH 3 ITICKOM.

OCHOBHI IIUISIXU OMPOMiHEHHS! HaceseHHst moonu3y AEC —
30BHIILIHIM, BiJI OMa/1iB paliOHyKII/IiB HAa TIOBEPXHIO IPYHTY
Ta BIJl PaiOaKTUBHUX XMap, M0 (OPMYIOTHCSI BUKUIAMU
MAPUEMCTBA, T4 BHYTPIIIHIN, YHACTIIOK 1HTATSAMIHHOTO
HAJIXOPKSHHS 130TOITIB B OPTaHi3M 1 BKHWBaHHSA XapdiB. Piu-
Ha 71032 OIPOMiHEHHS KuTelNiB cTaHoBHUTH 0,17 M3B. Pusux
BUHUKHEHHS HeTaTUBHUX HACHIJIKIB y HACENICHHS CTAHOBHUTD
3,87-10[17]. Edexr pamiamiitHoro gakropa CXOKHI i3 Ti€t0
XIMIYHHIX pEYOBUH KaHIIEPOTeHHOTO Xapaktepy [ 18]. Pamio-
AKTHUBHICTH BOJHUX TOPH30HTIB 3a PaJIOHOM-222 CTAaHOBHTb
3,4-14,6 bx/M*. OTKe, MPUPO/IHI YMOBH B JIOJIHHI IPOPUBY
JlHinpa MaloTh CHPUSTIMBUI XapaKTep VIS 370pOB’ .

PesynbraTi aHamizy JTaHUX OHKOINATOJIOTIT IMOKA3asIH, 10
TIPUPO/IHI YMOBH Hai{O1JIbI1Ie BIUIMBAIOTH HA 3aXBOPIOBAHICTh
Ha 3JI0SIKICHI HOBOYTBOPEHHsI cepe/] npatie3narHoro (AP mo
32,7 %) Ta crapuoro (A®D no 24,9 %) Biky. Bucokuii pusnk
OHKOJIOTIYHUX 3aXBOPIOBAaHb, IMOBIPHO, JI€TEPMiHOBaHUI
KOMIUIEKCHOIO JI€I0 TPUPOJHHUX (HaKTOPIB 1 IIKIIIMBUX
BUPOOHHYHUX YMOB Ha MOIYJISALIHHOMY PiBHI.

3Hauna arpuOyTHBHA (Ppakxilisi OHKOMATOJOTI] y JroaeH
CTapIIOro BiKy BKa3ye Ha 30UTBIICHHS IMOBIPHOCTI KaHIIE-
porenHux edektiB. Bimomo, 1o 3 BikoM CyTTEBO 3pOCTaE 3a-
XBOPIOBaHICTh HA PaK Yepe3 HaKOIMMIECHHs BIUTHBY (haKTOpiB
pu3uKy. Hakonm4eHHsT pH3HKIB TPH IbOMY MOTTHOTFOETHCS
TEHJICHITI€FO /IO 3HIKEHHS e(DeKTUBHOCTI MEXaHI3MiB KIIITHH-
Hoi perenepaii [ 18]. [Tommpeni pakropu pu3HKy po3BUTKY
paky B 0ci0 CTapiioro BiKy — HE3I0POBHIl CIOCIO JKHUTTH,
XPOHIYHI 3aXBOPIOBAHHS Ta 3a0PYAHEHHS OBITPSL.

BucHoBku

1. TeoakTHBHUH TPOCTIp XapaKTEPH3y€ETHCSI PO3MAITTIM
MIPUPOIHO-KIIIMaTHYHUX YMOB: Jlitocepu, rizpocdepu ta
nanamadTis. OcHOBHI (izuko-reorpadiyni 06’ektr 3aro-
pizbkoro kpato (YkpalHChKHid KpUCTaaigHuiA 1T, p. J{Hinpo,
A30BCBKE MOPE) CPOPMYBAITH LIICTh 30H, 10 BiIPI3HAIOTHCS
0ararorpaHHiCTIO CUCTEMO(OPMYBAILHHUX EJIEMEHTIB.

2. Haii0inbInuii reonartoreHHui BIUIMB CIIOCTEPIraloTh Yy
30Hi PO3JIOMY YKPaTHCHKOTO KPUCTATIIYHOTO IINTA, JIe 3apee-
CTpyBaJIM HANBHIII 3HAYCHHS aTPHOYTUBHOI (DpaKIIii 3710sIKic-
HHX HOBOYTBOPEHb 3-[IOMIXK yChOT0 HaceneHH: (26,8 %), cepen
nopocioro (25,4 %) Ta mpane3nataoro (32,7 %) HaceIeHHS.

3. BusHaummu crienudivHi pUCH PO3PUBHUX MOPYIICHB
nitochepr YKpaiHCHKOTO KPHCTATIIYHOTO IIIUTA: aHOMAIEHO
BHCOKA SJICKTPOIPOBITHICTh 3eMHOI KOPH, IHTCHCUBHI €JIeK-
TPOMArHiTHi IOJIs1, BUCOKA KOHIIGHTPAIlisl paJIoHy B BOZIOHO-
CHHX TOPU30HTAaX 1 IOTOKH BUCOKOCHEPTETUYHHX (IIFOT/IB.

4. HaticmaOuiii OHKOIIaTOJIOT iYHUH OTEHIIIal IIPUPOIHUX
YMOB BHSIBHJIM B JIONWHI npopuBy [lHinpa ta Ha IIpna3zos-
CBKi¥ BHCOYHHI, I aTpuOyTHBHA (HPaKIlis Maike I BCiX
TIOKa3HMKIB He nepeBuiyBaia 8,2 %.
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[ocBip, pe3ynbraT¥ Ta MOXMUBI NepPCneKTMBU opraHisauii
ONTUMANbHO AOCTYMHOI NePBUHHOI MeaU4YHOI [OMOMOrU
CinNbCbKOMY HacerneHHIo 3anopi3bKoi obnacri

O. I. Anekcees@AF, B. B. TapaHos™EF, B. . MNeTpuxiH(*8.C0

3anopisbkuin AepkaBHUI MeanyHUIA yHiBepcuTeT, YkpaiHa

A — KoHUenNUis Ta Au3aitH gocnipxeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTartTi; E — peparyBaHHs cTarTTi;
F — ocTaTtouyHe 3aTBepmeHHs cTaTTi

OuiHI0BaHHS OiSNbHOCTI BITYM3HSAHOI CUCTEMI OXOPOHU 300POB’S — BaXIMBE Ta akTyanbHE NUTAHHS CbOrOAEHHS!, 0COBMMBO Ha TNi ak-
TUBHUX NpoueciB pedopMyBaHHs Uiei ranysi. OauH 3 il BaXNUBUX eNEMEHTIB — BUBYEHHS JOCTYNHOCTI HaJaHHS NepPBUHHOT MEAUYHOI
ZLONOMOTU CiNbCbKOMY HacCeneHHH.

Meta poboTu — aHani3 TepuTopianbHOi 4OCTYNHOCTI NEPBUHHOI MEAWMYHOT ONOMOTY, aAeKBATHOCTI 1 €(DEeKTMBHOCTI NPUHLMNIB hopMy-
BaHHS Mepexi MeanyH1xX 3aknagis NnepBMHHOI NaHKM B CiNlbCbKMX paiioHax 3anopisbkoi 06nacTi Ans po3s’a3aHHs NpobneMHIUX NuTaHb Ta
ONTUMI3aLii PO3MILLLEHHS! MEONYHKX YCTAaHOB NEPBUHHOI NTaHKK Y CirflbCbKi MiCLIEBOCTI.

Marepianu ta meToaun. Matepianu ans gocnimkeHb — BifoMocTi 0diLiNHOT CTaTUCTUYHOI 3BITHOCTI 3@ OCTaHHI 20 POKIB, LLIO XapakTepu3yoTb CTaH
30POB’s Ta CTYMiHb AOCTYMHOCTI MEAUHYHOT OMOMOT U CiNbCbKOMY HaceneHHHo. i Yac poboTu 3acTocyBanit METOAUKY KOMMIEKCHOTO CoLlianbHO-ri-
riEHIYHOrO AOCTIMKEHHS 3 BUKOPUCTAHHAM ICTOPUYHOTO, COLOMNONYHOrO, CaHITapHO-CTAaTUCTUYHOTO METOAIB, OPraHi3aLliiHoro eKCrepUMEHTY TOLLO.

PesynkraTtn. HaBegeHo OCHOBHI pe3ynbraTi BUBYEHHS Cy4aCHOr0 CTaHy OpraHisaLlii NepBUHHOT MEAWNYHOI JOMOMOTU CiflbCbKOMY HaCeneHHIo
3anopiabkoi 06nacTi Ha TNi aKTUBHMX NpoLEeCiB pecpopMyBaHHS ranysi. Bussnnu, Lo 0CHOBHUMU CKNagoBUMK enemMeHTamm, siki hopmy-
I0Tb CUCTEMY [OCTYMHOCTI, € TepUTOpianbHWA, MeguYHWiA, coLiarnbHWiA Ta eKOHOMIYHUIA. BU3HAUMNM OCHOBHI YUHHWKK, LLIO BMIMBAOTb Ha
TepuTopianbHy AOCTYMHICTb. Lle nepenycim xapakTep po3CeneHHs CinbChKuX XWUTENIB (TycToTa, KOMMNaKTHICTb, pafiyc 06CnyroByBaHHs,
MUTOMa Bara CiflbCbKOr0 HaceneHHs, BifCTaHb MiX Cenamu, BifcTaHb Bif XUTNa 40 MeAUYHOrO 3aknaay), CTaH i SKicTb Jopir, TPaHCMOpTHe
CMOIYYeHHS MK HAaCENeHNMM MyHKTaMn Ta MEQUHHUMU 3aKrnafgamu, HasBHICTb 3aCo0iB 3B'A3KY.

BucHoBku. Mg yac dopMyBaHHS Un yOOCKOHANEHHS MEPEXi 3aKNaziB OXOPOHY 300POB'S B CiNlbChKill MICLIEBOCTi BaXKNMBE 3HAYEHHS MalOThb
NEBHI YNHHMKM, SIK-OT TYCTOTa HaCeNeHHs!, KOMNAKTHICTb MOro PO3MiILLEHHS!, pagiyc 06CNyroByBaHHS, BiiCTaHb Mk Cenamu, Bif XXUTna 4o Meany-
HOrO 3aKragy, CTaH i SKiCTb JOpir, TPAHCMOPTHE CMOMYYEHHS MK HACENEHNMU MyHKTamMm | MeanyHMK 3aknagamm Towo. Lii dpaktopu notpibHo
BPaxoBYBaTU Mif YacC PO3B’A3aHHS NUTAHHS LLOAO paLlioHaNbHOrO PO3MILLEHHS! MEOWYHUX YCTAHOB NEPBUHHOI MaHKY B CirlbCbKili MiCLIEBOCTI.

KnkoyoBi crioBa: oxopoHa 340poB’si, pechopMyBaHHS, MEPBMHHA MeAMYHa AOMNOMOra, CiflbCbKe HAaCeNEHHS, JOCTYMHICTb MOCYT OXOPOHM
300pOB'S.
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The experience, results, and possible perspectives of organizing the optimally accessible primary medical care
for the rural population of Zaporizhzhia region

O. H. Aleksieiev, V. V. Taranov, V. P. Petrykhin

Nowadays, the assessment of the activity of the domestic healthcare system is an important and actual issue, especially against
the background the active reformation of this industry. One of the important elements of the assessment is studying the availability of
primary healthcare to the rural population.

The aim of this work is to study the territorial accessibility of primary healthcare, the adequacy and effectiveness of the principles of forming
a network of primary care facilities in the rural areas of Zaporizhzhia region that enables to address issues and optimize the location of
primary care facilities in the rural areas.

Materials and methods. The materials of the research were the data of the official statistical reports for the past 20 years, which
characterize the state of health and the degree of medical care accessibility to the rural population. During the research, the technique of
complex social and hygienic research was applied, with the use of historical, sociological, sanitary and statistical methods, organizational
experiment and others.
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Results. The article presents the main results of studying the current state of primary healthcare organization for the rural population of
Zaporizhzhia region against the background of active reforming processes. According to the research results, the main elements forming
the system of accessibility are territorial, medical, social and economic. The main factors of impact on territorial accessibility are identified.
These are: the nature of the settlement of rural residents (density, compactness, service-area radius, the proportion of the rural population,
the distance between villages, the distance from a household to a healthcare facility); quality of roads; transport connections between
settlements and healthcare facilities; availability of communication means.

Conclusions. As a result of the research, the following conclusions were drawn. Such factors as population density, compactness of its
location, service-area radius, distance between villages, distance from a household to a healthcare facility, condition and quality of roads,
transport connections between settlements and healthcare facilities are important during forming or improving the network of healthcare
facilities in rural areas. These factors must be considered for the rational placement of primary care facilities in rural areas.

Key words: health protection, reform, primary healthcare, rural population, availability of health services.
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OnbIT, pe3ynbTaThl U BO3MOXHbIE NEPCNEKTUBbLI OPraHM3aLmMn ONTUManbHO JOCTYNHON NEPBUYHON MEAULIMHCKON NOMOLLM
CenbCKOMy HacerneHumo 3anopoxckon obnactu

A. T. Anekcees, B. B. TapaHos, B. IN. MNMeTpuxuH

OueHKka LesTenbHOCTM OTEYECTBEHHON CUCTEMbI 3PaBOOXPAHEHUs! — BaXHbIN 1 akTyarlbHbIA BONPOC, 0COBEHHO Ha (hOHE aKTUBHbIX
npoueccoB pechopMuUpoBaHus 3Toit oTpacnu. OAnH 13 ee BaXHbIX ANEMEHTOB — U3yYeHUe JOCTYNHOCTW NPesocTaBeHUst NEPBUYHON
MEAMLMHCKON MOMOLLM CENbCKOMY HaceneHuio.

Llens paboTbkl — NpoBeAeHne aHann3a TeppuTopuarnbHo AOCTYMHOCTY NEPBUYHON MEAULIMHCKO MOMOLLM, 3AEKBATHOCTM 1 9 eKTMB-
HOCTU MPUHLMNOB (POPMUPOBAHWS CETU MEAULIMHCKNX YYPEXAEHUI NEPBUYHOTO 3BEHA B CEMbCKMX palioHax 3anopoxckon obnactv ans
peLleHust NpobneMHbIX BOMPOCOB M ONTUMM3ALMK Pa3MELLeHNSt MEQULIMHCKUX YYPEXKAEHUI NEPBUYHOTO 3BeHa B CEMbCKOM MECTHOCTH.

Marepuansi n Metoasl. MaTepuansl Ans UccnenoBaHust — AaHHbIE 0oULIMANbHON CTAaTUCTMYECKON OTYETHOCTM 3a nocneaHue 20 ner,
XapakTepu3aytoLLme COCTOsIHME 300POBbS U CTENEHb JOCTYMHOCTU MEAMLIMHCKON NMOMOLLM CENbCKOMY Hacenenuto. B xoge pabotsl npu-
MEHWUITM METOANKY KOMMIIEKCHOTO COLMANbHO-TUMVEHUYECKOTO UCCHEeNoBaHUs! C UCMONb30BAHMEM UCTOPUYECKOrO, COLIMOMOMMYECKOTO,
CaHWUTapHO-CTATUCTUYECKOTO METOA0B, OpraHN3aLOHHOMO SKCMepUMEHTa U apyrue.

Pesynbtathbl. MpeacTaBneHbl OCHOBHbIE pesdynbTaThbl U3YYEeHUsl COBPEMEHHOTO COCTOSIHUSI OpraHu3auuy NepBUYHON MeuLUMHCKOM
MOMOLLM CEeNbCKOMY HaceneH o 3anopoXcKor 06nacTy Ha (hoHe aKTUBHbIX MPOLIECCOB PedOPMUPOBAHIS OTPACTA. YCTaHOBMEHO, YTO
OCHOBHbBIMM COCTaBSAOLLMMI 3TIeMEeHTaMM, KOTOpbIE (hOPMUPYIOT CUCTEMY JOCTYMHOCTH, SABNSIOTCA TePPUTOPUanbHbIA, MEAULMHCKNIA,
couyanbHbIA 1 3KOHOMUYECKMIA. OnpeaeneHbl OCHOBHbIE (haKTOpbI, BIMSIOLWME HA TEPPUTOPUAITbHYIO AOCTYMHOCTb. JTO NPEXae BCEro
XapaKTep pacCeneHns CenbCKUX XUTeneil (MNOTHOCTb, KOMMAKTHOCTb, paanyc 0BCMyXUBaHWSA, YaemnbHbIN BEC CEMbCKOTO HacemneHus,
paccTosiHUe Mexay cenamu, oT Xurbst 40 MEAULIMHCKOTO 3aBefeHNs), COCTOsIHME U KayecTBO A0POT, TPaHCNOPTHOE CO0BLLEHMe Mexay
HaCeNéHHbIMU NMYHKTaM1 U MeANULMHCKAMI 3aBeAEHUSIMU, HanN4Yue CPeACTB CBS3MN.

Brisoab!. Mpn hopmmpoBaHum nnm yCOBEPLLUEHCTBOBAHUN CETU 3aBEAEHWI 30paBOOXPAHEHNS B CESIbCKON MECTHOCTU UMEKT 3HaYeHne
Taknme hakTopbl, Kak NIOTHOCTb HacesieHUs, KOMNaKTHOCTb ero pa3MeLLeHns, paguyc 06CJ'Iy>KVIBaHVIFI, paccToaHne mexay cenamu, ot
Xunnbd 40 MegMUNHCKOro 3aBeeHnsa, COCToAaHMe N Ka4eCcTBO A0POr, TPaHCMNOPTHOE coobLieHue mexay HaCENEHHbIMM NyHKTamMu1 1 megun-
LINHCKUMW 3aBeLeHUAMU U opyrue. O1n hakTopbl HYXHO y4uTbIBaThb Npu peLleHn BONpoCcoB paLMoHanbHOro pasmeLleHnsa MegmunHCKUX
YYPEXAEHWUIN NEPBUYHOIO 3BEHA B CEMbCKOW MECTHOCTH.

KntouyeBble cnosa: 3gpaBooxpaHeHune, pedhopmMmMpoBaHmne, NepBruYHas MeamLUMHCKas NOMOLLb, CEMbCKOE HaceneHwme, OOCTYNHOCTb ycnyr
30paBOOXpaHeHNS.

AkTyanbHble Bonpocbl papmaLeBTU4eCKOM U MeaULIMHCKON HayKku 1 npakTuku. 2021. T. 14, Ne 3(37). C. 369-373

VY mporueci peopMyBaHHS ranxy3i OXOPOHHU 30POB’S B
VYkpailHi BUHUKAIOTh MUTaHHS, 1[0 CTOCYIOThCS OpraHi3ail
MEINYHOI JIOTIOMOTH Pi3HMM BepcTBaM HaceneHHs. OxHe
3 HaHOITbII aKTyalNbHUX MHUTAaHb LBOTO PSY — MEPBUHHA
MeJJMYHA J0TIOMOra ClTbChbKOMY HACEJICHHIO, 1[0 Ma€ OyTH
SIKICHOIO Ta JIOCTYIHO. JOCTYNHICT JTOTIOMOTH YKHTEIISIM
cena, 3a JaHUMH Cy4acHoOl (paxoBoi JiTeparypH, Maike He
JOCITiKeHa. BibIicTh HAyKOBHUX POOIT IHOTO CIIPSMYBaHHS
3IIMCHIOBAIIN JIOBOJII JaBHO, Mie 10 pedopm, a oTKe iXHi
pe3ysIbTaTy BTPATHIIN aKTYallbHICTh. J{Jst po3B’si3aHHs IUX
MTUTaHb MTOTPIOHI HOBI MiJXOAW 1 HOBI IOCHTI/PKSHHSI.

Meta po6otu

AwHaJi3 TepuTopialibHOT JOCTYITHOCTI IIEPBUHHOT MEAUYHOT
JIOTIOMOTY, aJICKBaTHOCTI ¥ €()eKTUBHOCTI MPHUHIIHIIIB (POp-

MYBaHHSI MEpEXi MEJMYHUX 3aKJIaziB EPBUHHOI JIAHKU B
CLTBCHKHX paifoHax 3amopi3pkoi 00NacTi IS Po3B’sI3aHHS
MPOOJICMHUX TUTAHb Ta ONITHMI3AIlii PO3MIIIICHHS MEAUIHUX
YCTaHOB TIEPBUHHOI JTAHKU Y CLTBCHKiil MiCIIEBOCTI.

Marepianu i MeTogu gocnimkeHHA

Marepianu 1uist TOCIiKeHb — BiIOMOCTi O(iIliitHOi cTaruc-
TUYHOI 3BITHOCTI 32 0cTaHHi 20 POKIB, 10 XapaKTePH3YIOTh
CTaH 3/10pOB’sI Ta CTYIIHb JOCTYITHOCTI MEANYHOI JOTIOMOTH
CLITECHKOMY HACEJICHHIO.

[Tix wac pobOTH 3aCTOCYBAIN METOIHMKY KOMILJIEKCHOTO
COMIaJIbHO-TITIEHIYHOTO OCIIPKEHHS 3 BHKOPUCTAHHIM
ICTOPUYHOTO, COIIOJIOTIYHOTO, CaHITAPHO-CTATUCTHYHOTO
METOJIIB, OPTaHi3aliifHOr0 eKCIIEPHUMEHTY TOIIIO.
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PesynkraTtn

[IpotsiroM ocTaHHIX POKiB y 3aropi3bKiii 001acTi aKTUBHO
pedopmyeTbest oxopoHa 310poB’st. ['os0BHA yBara 3BepHeHa
Ha IOLIYK IUISXIB YIOCKOHAJICHHS IIEPBHHHOI MEIHUKO-Ca-
HITapHOI JOMOMOTH Ha 3acajgax CIMeHHOI MEIHLUHH B
cutbChkHX padoHax. Lle crocyerbest mepenyciM po3BUTKY
iH(PACTPYKTypH NEPBUHHOT JIAHKK MEANYHHX 3akiaiB. o
MepeKi 3aKIIaIiB, 110 HAJAI0Th IEPBUHHY MEANKO-CaHITAPHY
JIOTIOMOTY CLTECHKOMY HACEJEHHIO B 3aropi3bKiil o0macri,
HaJIeXaTh AUTBHUYHI JIIKapHi Ta amOysaropii ciMeiHoro Ji-
Kapsi, esbIIepCehKo-aKyepehKi Ta (hesbepehKi MyHKTH.
[Ile 3 gaciB 3eMCbKOi MEIUITMHM TaKi 3aKiIaad 100pe cede
3apEKOMEH/TyBaJIH, TOBETH CBOIO JKUTTE3NATHICTD, 1 HUHI,
Ha AyMKy OaraTboX JOCII/IHUKIB, HE BTPATWJIM CBOTO 3Ha-
YeHHs B HaJITaHHI IEPBUHHOI MEANKO-CaHITAPHOI JIOTIOMOTH
KUTEIISAM Cella.

3 KO)KHHM POKOM 3pPOCTAa€ KiBKICTh aMOynaTopii ci-
MEHHOT0 JIiKapsi, B SKUX MOYaJIX MPALOBATH CIICHiaIicTH,
IiAroToBaHi 3a ()axoM, 30UIBIIYETHCSI KUIBKICTh 0CI0, SIKi
minucany Jekiapalii Ta noyaiau JIiKyBaHHS B CIMEHHOro
JIiKaps, MiIBUITYETHCS aBTOPUTET CIMEHHOTO JIiKaps cepern
HacesieHHs. HakomiueHo YMMaiuii TOCBix B oprasizarii
TIEPBMHHOT MEAWYHOI JIONOMOTH 32 MPUHIMIIOM 3araJibHOl
MIPAKTUKK/CIMEIHOT MEIMIIMHU B CUTbCHKIH MiCIIEBOCTI.

OpHak NIeBHI TUTAHHS 3aJTUIIAIOTHCS HEBUPIIIIEHUMH 1 Ha
MIPAKTUYHOMY, 1 Ha TeOpeTUIHOMY piBHi. Tak, mprBepTae yBa-
Ty HeIOCTAaTHsI KUTbKICTh HAYKOBHX JIOCITIKEHb 1 ITyOTiKariiit
I10/I0 BUBYCHHS €(DEKTUBHOCTI BIPOBAPKEHHSI HOBUX (hOPM
oprasizarii MeJJUIHOI IOTIOMOTH Y Chepi OXOPOHH 3/10pPOB’s1,
30KpeMa JOCTYITHOCTI Ii€] JOOMOTH Ha CETi.

Y 1999 pori kadenporo coriaabHOT MEAUIIIHU Ta OPTaHi-
3a11ii OXOPOHU 37I0pOB’ s 3a10Pi3bKOTO AEPHKABHOTO MEINY-
HOTO YHIBEPCHUTETY 3a Y4acTIO 00JaCHOTO BiILTy OXOPOHHU
37I0pPOB’sI BUKOHAHA HAyKOBO-JOCIIHA pOOOTa 3 BUBYCHHS
LMX MUTaHb. 3a 1i pe3yJapTaraMu BH3HAYCHI OCHOBHI CKJa-
JIOBI ITOHSTTS IOCTYITHOCTI [4], 3a1pOIIOHOBaHa TEOPETHYHO
00TrpyHTOBaHA MOJIEIb CUCTEMHU OpraHi3aIlii OnTHMAaIbHO
JOCTYITHOI MEIHMKO-CaHITApHOI JOMOMOTH CLIBCBKOMY Ha-
cenennto [2,3].

Y pe3ysnsTari 10CIHiKeHHST BCTAHOBHIIN: OCHOBHHMH CKJIa-
JIOBUMH €JIEMEHTaMH, 1110 (JOPMYIOTh CUCTEMY JIOCTYITHOCTI,
€ TEPUTOPIATTEHIN, MEJIMIHHN, COITIaTbHUN Ta eKOHOMITHHUH.
Bu3Ha4nIIM OCHOBHI YHHHUKH, 110 BIUTMBAIOTH Ha TEPUTOPI-
AJBbHY JIOCTYIIHICTB: XapaKTep PO3CEJICHHS CLITLCHKIX XKUTe-
JIiB (TycTOTa, KOMIIAKTHICTb, Pa/ilyc 00CITyrOBYBaHHSI, TATOMA
Bara CiJIbCHKOTO HAaCEJIEHHSI, BIZICTaHb MiJK CEJTaMH, BiJl )KUT/Ia
JI0 MEAWIHOTO 3aKJany), CTaH, SKICTh JAOPIT, TPAHCIIOPTHE
CIIOJIyYeHHSI MK HACEJICHUMH MYHKTaMH Ta MESAUYHHMH
3aKJiaJlaMy, HasSBHICTH 3ac00iB 3B’s3Ky. BcraHoBmim, 1110
TEPUTOpiaJIbHA JTOCTYIHICTh BU3HAYAETHCS MOXKITMBOCTSIMU
HACEeJICHHS OTPUMYBAaTH MEIMYHY JOIIOMOTY B IIOBHOMY
00cs131 32 KOPOTKHIA TePMiH 9acy B MICIISX TIOCTIHHOTO TIPO-
JKUBaHHSA [4].

Otxe, TEOPETHYHO OOTPYHTYBaJIM BU3HAYEHHS CHCTEMH 3a-
TaJIoM Ta il eJIEMEHTIB, TEXHOIOTi yIPaBIiHCHKOTO BIIMBY Ha
HUX, HeOOX1THUH CKJIa[l BUKOHABIIIB 1 KPUTEPIi OIHIOBAHHS
edexTrBHOCTI. OCOONMMBY YBary MpUALTHIN PALlIOHAILHOMY

PO3MIIIICHHIO METIMYHIX 3aKJIAIIB Y pi3HUX paiioHax 00IacTi,
BPAXOBYIOYH HaBEJICHI YHHHHKH.

Pexomenpartii, mo HamaHi 0OTaCHUM BiIJIOM OXOPOHH
370pOB’si, 3rOIOM OyITM peali3oBaHi B ACSIKHX paioHax 3a-
TOpPi3bKOT 00MacTi.

EdexTuBHICTh yNIpOBaKEHHS HaBEEHOT MOJIEITi BUBYAIIH
ITiJT 9ac COLIOIOTIYHOTO AOCIIIKCHHS. Y Pe3ysbTaTi OIHUTy-
BaHHS CUIbCHKHX JKHTENIB IIOJI0 33/I0BOJICHHS HACEJICHHS
MEJMYHUM 00CITyTOBYBaHHSM Y 3aKJ1a/1aX OXOPOHH 3/10POB’SI
3a MICIIEM MPOXKMBAHHS 3’SICYBaJH: ITO3UTUBHO OLIHMIN
poboty 79,0 % pecrionieHTiB, 16,4 % 3a10BOJICHI YaCTKOBO,
4,6 % ocib He 3amoBoseHi [3].

3’sicyBajy, 110 NPOBIAHUHN (aKTOp, SKUW BIUIMBAE Ha
KUTBKICTh 3BEPHEHB JKUTEIIB BiIIAJICHUX CUT y JIIKYBaJb-
HO-TIPO(1ITAKTUYHI YCTAaHOBH, — BiICTaHb. J{JsT OIliHIOBAaHHS
BHUKOPHUCTAJIH JNiHiITHMIH KoeirieHT kopemsiii. BctanoBwim,
110 9FM OLITBIIIA BiZICTAaHB METMYHOTO 3aKJIa Ty BiJ pafOHHOTO
LEHTPY, THM MEHIIa KUTBKICTh 3BEPHEHb JKUTEIIB UX CiT
y UeHTpaJbHy paiioHHy JikapHO (r =-0,77, p <0,05) [2].

BimzHraunmo, 1o y BigmaneHux paiioHax 3amopizbKoi 00-
JIACTi TaKi YUHHUKH, SK TYCTOTa | KOMITAKTHICTH PO3CEIICHHS
CYTTEBO HWDKYI TOPIBHSHO 3 paifoHamMH, 110 PO3TaIIOBaHI
Ommkae 10 micra. Tak, HaNpPHUKIIa, TyCTOTa HAaCEJICHHS Y
[MpuazoBceromy paiioni — 13,33 ocobu/km?, [IpuMopchkoMy
— 20,35 ocobu/km?, Tokmarpkomy — 14,55 ocoou/xm?, STku-
MiBchkoMy — 17,37 ocobu/km?; y 3amopixoki 1ei MOKa3HHUK
cTaHoBUTh 2211 0cib/kM>.

Bizomo, 1110 yMM HIDKYA TYCTOTa HACETICHHS Ha OIMHUIII0
TEPUTOPIi, THM OLIBIINIA pajilyc MEANYHOTO OOCIYrOBYBaH-
Hs1. Aste et (pakT 3a3BUYail He BPaXOBYIOTb ITij] 4ac BHOOPY
MiCIlb pO3TAIlyBaHHS MEIMYHOTO 3aKiaxy i BU3HAYCHHS
MTOKa3HUKA HABAaHTAKECHHS CUIBCHKUX JIiKapiB. Y MicTax, e
BEJIMKA TYCTOTa HAcCeJEHH:, CIMEHHMI JiKap 00CITyroBye
10 2000 ocib, a 11e, BIacHe, MEMIKaHIIi JBOX-TPHOX Oararo-
TTOBEPXOBHUX OyAWHKIB. Y CLIBCBHKIM MICIIEBOCTI Taka cama
KUTBKICTh HACEJICHHS MPOKUBA€ Ha OUIBIIIN TepUTOPIi y
JIBOX-TPBOX Cellax Ha BificTaHi 5—10 K, 1110 30UTIITYE CKITa-
HiCTh Ta 00csr podoTn Menuka. Ha Hanry nymky, i daxry, i
30KpeMa IMOKa3HMK I'yCTOTH HaceJICHHSI, TpeOa BpaxoByBaTH,
BU3HAYal0uH HABaHTaYKEHHs JIIKapiB Y CUIbCHKIN MiCIIEBOCTI.

O6roBopeHHs

Pedopma oxoponu 310poB’s moTpedye BIPOBAKECHHS
HOBUX (popM opraHizauii MeJUYHOr0 OOCIYTrOBYBaHHS Ha-
CEJICHHSI, @ TAKOXK 3MiH CTPYKTYPHU Ta KUIBKOCTI MEIUYHUX
3akiaziB. Llei mporiec BiiOyBa€eThCs B 3aM0pi3bKiii 001acTi:
CKOPOYYIOTHCS HAsIBHI, 3’ SIBJISIFOTHCSI HOBI, JOOpE OCHAIIICHI
meauyHi 3akmaan. Tak, y 2021 poii B 001acTi 3a1uiaHOBaHO
BiikpuTH ab0 MoxaepHizyBaTu 17 amOymnaropiit cimelHOT
MEIUIUHA.

Humni B 3amopispkiit obmacti BigOyBaeThCs poLec 3MiHN
aJIMiHICTPAaTHBHO-TEPUTOPIAIBFHOTO YCTPOIO. Y 3B’SI3KY 3
UM B o0racTi JikBioBaHo 20 palfoHiB, HATOMICTh CTBOPEHO
5 paifoHiB (TepuTOpiambHUX 00 €IHAHB) — bepasIHCHKUH,
Bacuniepkwii, 3amopizpkuii, Memnitononbebkuid i [Tomo-
riBcekui. Lli 3MiHN 3yMOBITIOIOTE HEOOXIJHICTD MEPETIs Ly
Mepexi 3aKJIaiB, 110 HAJAI0Th IIEPBUHHY MEMKO-CaHITapHy
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JIOTIOMOTY CLTECHKOMY HACEIEHHIO, HE TUTBKU B ACTIEKTI aJI-
MIHICTPaTHMBHOIO YIOPSIKYBaHHsI, ajie i IepeiyciM 111010
pAaIlioHATBHOTO PO3MIIICHHS, 3Ba)KAlOUM Ha JOCTYIHICTDH
JUISL HACEJICHHS.

YV BU3HAUCHHI TOTPEOH B MEIMYHNX 3aKITaTaX Y CLUTBCHKIX
paiioHax MaroTh IIPaBo 1 TOBUHHI OpaTH yyacTh OpraHu Mic-
LIEBOTO CaMOBpsiyBaHH:. AJie Hainepie 6epyTh 10 yBark
3[aTHICTh rpoMa i (piHAHCYBATH I1i 3aKJIa]TH, 110 HUHI 00Me-
JKeHa. Y pe3yJbTari CrocTepiracéMo HeraTHBHY TEHICHIIIO
JI0 CKOPOYEHHS1 IUIbHUYHUX JIIKapeHb, a 1€ € NOPYIICHHIM
YHHHOTO 3aKOHOAAaBCTBA. TOMY HEOOXIJHO HarajaatH, II0
Mpu BHECEHHI 3MiH 10 «OCHOB 3aKOHOJABCTBA YKpaiHU
PO OXOPOHY 3710poB’s» Bix 7 mumast 2011 p. Ne 3611-VI
PO YAOCKOHAJIICHHS HAJIAaHHS MEAWYHOI JIOTIOMOTH, OyIo
3a3Ha4yeHO: HasBHA Mepeka 3aKia/iB He MOKke OyTH CKOpo-
yeHa. Brim, 3a taHUMH OQIIIIHOT CTaTUCTUIHOT 3BITHOCTI,
3a ocraHHi 20 POKIB CHOCTEPIraeMo 4iTKy TEHAEHIIIO JI0
CKOPOUYEHHS JUTHUYHUX JIIKAPEHB 1 30UTBIICHHS CUThCHKUX
amOynaropiit. Tax, y 1980 pori Oyna 71 pinpHUYHA JTiKapHS, y
1996 pomi — 61,y 2000 — 43, a 'y 2020 poui 3amwmmmocs 23;
I0/I0 CTbCHKUX amOystaropii, To y 1980 poui ix Oyno 15,y
2000— 70,y 2020 pori ¢pyHKIiIOHYIOTH yKe 138 amOymaropiit
[2]. dinpHUYHI JIiKapHi, 0 3aTUIIMINCS, TAKOXK TUIAHYOTh
peopraHizyBati B aMOymaTopii.

OTxe, € MiACTaBU MPUITYCTHTH, 110 TaKi 3MiHH MOXYTb
TIPU3BECTH 10 OOMEKEHHS JOCTYITHOCTI OTPHMAaHHS aMOyIa-
TOPHOI Ta CTAIIOHAPHOT JIOTIOMOTH YKUTEJISIM cill. Biomo, 110
B CIITbCBKUX paiioHaX y CKJIa 1l HACSIICHHS [IePEBaKAOTh OCOOH
MOXHJIOTO Ta CTAPEUOro Biky. [07I0BHA OCOOHBICTH 3aXBOPIO-
BAHOCTI IIUX JTFOTICH — MTepeBaKHO XPOHIUHI XBOpoOH. YrMaro
CUIBCHKUX TIEHCIOHEPIB )KUBYTh CAMOTHBO Ta HOTPEOYIOTh HE
TUTHKU JTIKYBaHHs, aJie i qorsiny (majmarisHa qoromora). [Tpo-
TSITOM 0araTb0X POKIB IIFO JOMOMOTY YCIIIITHO HaIaBAH IiTh-
HWYHI JiKapHi. Ane micist peyopMyBaHHS OXOPOHH 3/10pOB’SI
JIOJIST TUTBHUYHUX JTIKAPEHB 3aJTUIIAETHCS A00 HEBU3HAYCHOIO,
abo BoHM OynyTh JiKBinOBaHI. Ha Hare nepekoHaHHs, 1U1s
3a0e3Me"eHHs TOCTYTHOCTI CTaIllOHAPHOI MEJIMIHO] TOTIOMOTH
MEIIKAHIIM CLT Il 3aK1aI1 Tpeba 000B SI3KOBO 30CPETTH.

MezanyHa TOCTYIHICTH AOIIOMOTH BU3HAYAETHCS MOX-
JIMBOCTSIMU HACEJICHHsI CBOEYaCHO OTPUMYBATH TEPMIiHOBY,
KkBaTi(ikariifHy, criemiati3oBaHy Ta KOHCYJIBTaTUBHY JIOTI0-
MOTY B HasiBHI Mepexi MeAnYHUX 3akianiB [4]. Y 3akoHi
YKpalHu po IMiABUIICHHS JOCTYITHOCTI Ta IKOCTI MEIITIHOTO
00CITyrOBYBaHHS B CLILCHKIH MICIIEBOCTI ITepei0aueHo BIpo-
Ba/DKCHHS CyJacHUX TEXHOJOTIH 13 MEAMIHOTO 0OCTYTOBY-
BaHHS B CUILCBKIH MICLEBOCTI, 30KpeMa 3 BUKOPUCTAHHSIM
TeJIEMEIMIMHY (TeJIeMeAnYHe KOHCYJIBTYBaHHS, TeleMe-
JMYHUHA KOHCHJIIYM, TEJIEMETPIsl Ta JOMAIIIHE TEJICKOHCYIIb-
TyBaHHA) [ 1]. OmHAK HA ITAXY pealti3ailii IbOTro BayKIIBOTO
MIPOEKTY € TIEPEIIKO/M: HEHAJIOKHE IHTEPHET-TIOKPUTTSI, &
THKOJIH H0T0 B3araii HeMae, 0COOMBO Y BiITAICHHUX CeTlax;
Opak HEOOXIIHOTO TEXHIYHOTro 00 HAHHS (KOMIT FOTEpHOT
TEXHIKH) Ta YMIHHS HUM KOpUCTyBaTHcs. Po3B’s13aHHS LUX
MTUTaHb MOTpedye Yacy Ta YUManoro (hiHaHCYBaHHSI.

ConianbHa JIOCTYIHICTh BU3HAYAE€THCS MOXKIMBOCTSIMH
JIepKaBH TapaHTYBAaTH CYCILUILCTBY BUKOHAHHS KOHCTHUTY-
LIMHUX [PaB JIIOIMHY Ta 33/I0BOJICHHSM CaMOTO HAaCEJICHHS

UM TporiecoM [4]. BuBuaroun SIKiCTh i JOCTYIHICTH Me-
JIYHOI TOTIOMOTH, HE MOYKHA HE BPaXOBYBAaTH Cy0’ €KTHBHE
OLIIHIOBAHHS CTYIICHS 3aJI0BOJICHOCTI JKUTENIB MCIUYHOO
JOTTOMOTro10. JJIs1 1bOTO MIMPOKO 3aCTOCOBYIOTh METOIU
COIIONOTIYHUX AOCTiIKEHb (AHKETHOTO OMHUTYBaHHS Ta
iHTepB’t0). CucteMa opraHizamii MEAMYHOI JTOMOMOTH,
BJIACHE, 1 CTBOPEHA JUTs 33/I0BOJICHHS BIAIIOBIIHUX TTOTPEO
Joiek, ToMy IXHS JlyMKa 3 I[bOTO MHUTAHHS HaJA3BUYANHHO
nigHa. HaBiTe He(axoBHil MO CTIOKUBAYA YaCTO MOXKE
BUSIBUTH 3HAUYILI /TSl HHOTO, aJie IPHXOBaHi BiJ (haxiBIist abo
HECYTTEBI, Ha HOTO TYMKY, HEIOTIKH. AJIC OCTaHHIM 4acoM
B 00JIaCTI HE 3MIMCHIOBAJINA TAK] JOCIIIOKECHH.

BucHoBKuM

1. ITig gac ¢popmyBaHHs ab0 BIOCKOHAJCHHI Mepexi
3aKJIaJ[iB OXOPOHH 3I0POB’sI B CUTLCBKIN MiCIICBOCTI MAlOTh
3HAYEHHsI [I€BHI YMHHUKH, SK-OT TYCTOTa HACEJICHHSI, KOM-
TIAKTHICTH HOTO PO3MIIIEHHS, pajiiyc 0OCITyrOByBaHHS, Bij-
CTaHb MIX CEJIaMH, BiJl )KUTJIA 10 MEIIMYHOTO 3aKJIa/y, CTaH
1 SIKICTB JIOPIT, TPAaHCHOPTHE CHOJIYYEHHSI MIXK HACEICHUMH
MYHKTAMH Ta MCIUYHUMHM 3akiagamu tomo. Lli ¢paxropu
MOTPiOHO BPaXxOBYBATH ITi/T 4ac PO3B’SI3aHHS ITUTAHHS OO
PparnioHaJbHOTO PO3MIIICHHS MEIMYHNX YCTAHOB IIEPBUHHOT
JIAHKH B CUTBCBKIH MICIIEBOCTI.

2. IopymieHi muTaHHs MOTPeOYIOTh JOIATKOBUX HAYKOBHX
JOCIiKEHB, 30KpeMa comionoriyanx. Lle macTs MOKIMBICTh
BPAXOBYBATH i 00’ €KTHBHY, 1 Cy0 €KTHUBHY CKJIJ0BY SIKOCTI
Ta JJOCTYITHOCTI IEPBUHHOT MEAWYHOT JIOIIOMOTH CLIIbCHKOMY
HACEJICHHIO.

3. CBoedvacHe po3B’s;3aHHS Ha3BaHHUX IPOOIIEM JTOTIOMOXKE
BJIOCKOHAJIMTH il IIIOJI0 BITPOBA/KEHHS [IEPBUHHOT MEIH-
KO-CaHITapHOI JOMOMOTH Ha 3acajiaX CIMCHHOI MEIUIMHH,
T IBUIIUTH i SIKICTh Ta €PEKTUBHICTb.
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OpwuriHanbHi gocnimKeHHs Original research

AvHamika noKa3HUKIB 3aranbHOI (hi3MYHOI NiAroTOBIEHOCTiI
B cucTeMi hisnyHol Tepanii cnoptcmeHoK Bikom 11-13 pokiB,
AIKi crnewianiayloTbCA y BaXKin atneTuui,

nicna TpaBMaTUYHUX YLWWKOAXKEHb OMOPHO-PYXOBOro anapaTy

%

E. 0. fopoweHko*'PEF A A. Opnos?©F, O. €. YepHeHkoABE A, M. l'ypeesa'*BE, |. B. LLlanoeanosa'5¥,
B. I. Tnyxux'AE, C. I Monbcobkuin™ &, 1. O. CasaHosa'*E, M. M. Cupom’siTHMKOB'AE

3anopisbkuii AepxaBHUA MeAUYHUI YHIBEPCUTET, YkpaiHa, 23anopisbkuii HawuioHanbHWiA yHiBepeuTeT, YkpaiHa

A — KOHUenNUig Ta AnsaitH gocnimkeHHs; B — 36ip aanux; C — aHanis Ta inTepnpeTauis gannx; D — HanucanHs cTatTi; E — peparyBanHs cTarTi;
F — ocTato4He 3aTBepaXeHHs CTaTTi

MeTa po60Ty — BU3HAYMTUN AUHAMIYHI XapaKTEPUCTMKM NOKA3HMKIB 3arasibHOI (DisMYHOI NiZroTOBNEHOCTI BaXkKkoaTneTok Bikom 11—13 pokis
nicns TpaBm OMOPHO-PYXOBOrO anaparty y BiAHOBMOBAaNbHOMY Ta TPEeHyBanbHOMY nepiogax isnyHoi Tepani.

Matepianu Ta metoamn. KoHTUHreHT gocnigxeHHs — 45 cnopTcmeHok (BikoBa kateropis — 11-13 pokis, ksanicikauis — I, Il 1l oHaubki
po3psaau) COIOLWOP «Cnaptak» i3 Baxkoi atneTukn 3anopiabkoi obnacHoi paau, JHOCLL «Konocy» Kam’siHcbko-[JHINPOBCLKOrO paioHy
3anopisbkoi obnacTi, AKOCLL BepasHcbkoi Micbkoi pagn 3anopisbkoi obnacTi Ta XapkiBcbkoro 06racHoro BULLOMO yumnnuia gisuyHoi
KynbTypy i cnopTy, siki cnewiani3yloTbCs Y Baxki atneTuui. MauieHTis nicns TpaBm OnopHO-pYX0BOro anaparty MoAinunuv Ha Asi rpynu:
ocHoBHy (OF, n = 22) i koHTponbHy (KT, n = 23). CnopTCMeHKY KOHTPOILHOI Ipynu OTPUMYBanu CTaHAapTHY CXeMy MiKyBaHHS (3aranbHo-
NpUHATa ANa MeANYHUX 3aknagis). [ns nawieHToK OCHOBHOI rpynu y BiHOBMIOBANbHOMY Ta TPEHyBalbHOMY nepiogax po3pobunu Ta
BMPOBaAMIv nporpamy isn4Hoi Tepanii 3 KOHTPONEeM NOKa3HUKIB 3aranbHoi (i3NYHOI MiArOTOBMNEHOCTI.

MeToam focnimkeHHs: aHani3 HayKoBoi niTepaTypy i fxepen iHpopMallii, Lo npeacTaBneHi B Mepeski IHTepHET; KNiHiYHEe CNOCTEPEXEHHS,
nefaroriyHe TECTyBaHHS, METOAM MaTEMATUYHOI CTATUCTUKM.

Peayniktatn. AHani3 nokasHWKiB 3aranbHOI Ii3MYHOI MiArOTOBMNEHOCTi CNOPTCMEHOK 11—13 pOKiB OCHOBHOI Ta KOHTPOMbLHOI rpyn, sKi
crevuianiaytoTbCs Y BaxKiit aTneTui, NpoTArom BiAHOBMIOBANbHOIO Ta TPEHYBaNbHOTO NepioiB Aa€ NiACTaBM KOHCTaTyBaTW: CNOPTCMEHKU
OCHOBHOI pynu MatoTb KpaLli NOKa3HWKW 3POCTaHHS, a AMHaMIYHI XapaKTepuCTUKK IXHbOI 3aranbHoOi (i3n4HOI NiAroTOBNEHOCTI MaloTb
NiHIRHWIA XapaKkTep i3 NOCTINHOK CNPSMOBAHICTIO 40 NOMiNLUEHHS. 3a nokadHukamu Tecty «bir 30 M, c» 3adikcyBanu Taki Nokas3HUKM 3po-
CTaHHs1: COPTCMEHKM OCHOBHOI rpyni —-0,48, CMopTCMEHKU KOHTpOnbHOI rpynu — -0,29, pisHuus —-0,19. 3a nokasHukamu TecTy «CTprbOoK
Y BOBXMHY 3 MiCLIS, CM» BUSIBUMNW TaKi MOKA3HUKN 3POCTaHHS: CMOPTCMEHKW OCHOBHOI rpyny — +14, CNOPTCMEHKM KOHTPOMbHOI rpynun — +5,
pi3Hnus — +9. 3a pesynbTaTamu BUKOHAHHS TECTY «3rMHAHHS i PO3TMHaHHS PYK B YMOPi NeXayun, N» OTpUManit NOKa3HUKN: COPTCMEHKN
OCHOBHOI rpynu — +4,44, CNOPTCMEHKN KOHTPOMbHOI rpynu — +2,86, pisHnus — +1,58.

BucHoBku. IHTEHCUIKaLis TpeHyBanbHOro npoLecy Ta opcyBaHHs NiArOTOBKM KOHUX CMOPTCMEHIB Y BaXKil aTneTuLi — NpoBigHi YAHHK-
KU, LLIO NpU3BOASATH A0 TPaBMaTUYHUX YLUKOIXKEHb OMOPHO-PYXOBOr0 anapary, MyNsTUCMCTEMHWX NaTONOril | PO3BUTKY NaTOMOPEO3HUX
aBuLL,. MNMokasHMKK 3aranbHoi Gi3nyHOI NigroToBNeHOCTi cnopTcMeHok 11—13 pokiB, siki cnewianiaytoTbes y BaxKii aTneTuui, 4arTb NigcTaBu
KOHCTaTyBaTH, L0 CNOPTCMEHKI OCHOBHOI Fpyni MatoTb BinbLUy pi3HULID 3pOCTaHHSA NOKa3HUKIB, @ TPEHA iXHbOI 3aranbHoi Gi3nyHoi nig-
rOTOBINEHOCTI Ma€ MiHilHY CNPSMOBAHICTb Ha NOKpaLLeHHs. Moka3HWkn 3aranbHoOi i3nYHOT NiArOTOBNEHOCTI CNOPTCMEHOK KOHTPOIBHOI
TPYNU MarTb HENiHIHUIA XapakTep 3a peaynsratamu TecTiB «6ir 30 M, c» i «CTPUOOK Y AOBXMHY 3 MiCLS, CM.

Kntouogi croea: (isnyHa nigrotoBneHicTb, gisnyHa Tepanis, Baxka atneTvka, CNOPpTCMEHKMW, TpaBMa, ONOPHO-PYX0BUIA anapar.

AxTyanbHi nuTaHHA hapmaLeBTUYHOI | MeauYHOI Hayku Ta npakTuku. 2021. T. 14, Ne 3(37). C. 374-381

Dynamics of general physical fitness indicators in the system of physical therapy of 11-13-year-old women weightlifters
after traumatic injuries of the musculoskeletal system
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The aim of the work to determine the dynamic characteristics of overall physical condition indicators in 11-13-year-old female weightlifters
after injuries of the musculoskeletal system at the training stage of physical therapy.
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Materials and methods. The experimental population comprised 45 female weightlifters (aged 11-13 years, qualification — I, II, Il junior
categories) from SCYSSOR “Spartak” of the Zaporizhzhia regional council, CYSS “Kolos” of Kamiansko-Dniprovskyi district of Zaporizhzhia
region, Berdiansk CYSS of Zaporizhzhia Region City Council, and students of Kharkiv Regional Higher School of Physical Culture and
Sports majoring in weightlifting. Patients after musculoskeletal injuries were divided into two groups: main (MG, n = 22) and control (CG,
n = 23). Patients of the control group underwent standard treatment (generally prescribed in medical establishments). For main group
patients in the training period, the program of physical therapy has been developed and implemented, with the current control of overall
physical condition indicators.

Research methods. Analysis of literature and sources of information presented on the Internet; clinical observations; pedagogical testing;
methods of mathematical statistics.

Results. Analysis of overall physical condition indicators of athletes of 11-13-year-old weightlifters of the main and control groups during
the recovery and training periods allows us to state that main group athletes have higher growth rates, and dynamic characteristics
of their overall physical condition are linear with constant focus on improvement. According to the indicators of “running 30 m, s” test,
the following growth indicators were recorded: main group athletes (-0.48), control group athletes (-0.29), the difference (-0.19). According
to the indicators of “standing long jump, cm” test, the following growth indicators were recorded: main group athletes (+14), control group
athletes (+5), difference (+9). According to the results of the test “flexion-extension of the arms in the supine position, n” the following
indicators were obtained: main group athletes (+4.44), control group athletes (+2.86), difference (+1.58).

Conclusions. Intensification of the training process and forcing the training of junior athletes in weightlifting are the leading factors that
result in injuries of the musculoskeletal system, multisystem pathologies and the development of pathomorphic phenomena. Indicators
of overall physical condition of weightlifters aged 11-13 allow us to state that main group athletes have a higher difference in growth, and
the tendency of their overall physical condition has a linear focus on improvement. Indicators of overall physical condition of control group
athletes are nonlinear, according to “running 30 m, s” and “standing long jump, cm” the test results.

Key words: physical condition, physical therapy, weightlifting, female athletes, injuries, musculoskeletal system.
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[luHamuka nokasatenen obwien huanyeckon NOAroTOBIIEHHOCTN B cucTeMe husnyeckon Tepanmm CnopTCMeHOK
B Bo3pacTe 11-13 neT, koTopble cneLnanv3npylTcs B TAXENON aTneTuke, Nnocne TpaBMaTUYeCKUX NOBPeXAEHUN
OrMOPHO-ABMraTeNLHOro annapara

3. 10. fopowuerko, A. A. Opnios, E. E. YepHeHko, A. M. l'ypeesa, W. B. lanosanoga, B. U. Myxux, C. I. Monbckon,
N. A. CasaHoBa, M. H. CbipomaTHikoB

Llenb paboTkl — onpefenuTb AHAMUYECKUE XapakTepucTMKM nokasatenen obLuen hran4yeckon NoAroTOBIIEHHOCTY TSHXENoaTneTok B
Bospacte 11-13 net nocne TpaBM OMOPHO-ABUraTENbHOMO annapara B BOCCTAHOBUTENbHOM U TPEHMPOBOYHOM Nepuogax usnyeckomn
Tepanuu.

Matepuanel u metokl. KOHTUHrEHT obcnefoBaHHbIX — 45 cnopTcmMeHok (BospacTHas kateropus — 11-13 net, ksanudwmkaums — |, 11,
Il toHoweckme paspsgpl) COKOLOP «Cnaptak» no Tsxkenon atnetuke 3anopoxckoro obnactHoro coseta, JHKOCL «Konocy Kamen-
cko-[JHenpoBckoro paiioHa 3anopoxckon obnactu, OKOCLL BepasHckoro ropoackoro coBeTa 3anopoXckon 06rmacTin u XapbKOBCKOrO
06nacTHOro BbICLLIETO yynnuiia dusnyeckon KynsTypsl 1 CnopTa, CeLmanu3npyoLLmMXcs B TSXXenon atneTuke. MNauneHToB nocne Tpasm
OMOpHO-ABUraTensLHOro annaparta nogenunu Ha age rpynnbl: ocHoBHyto (OF, n = 22) u koHTponbHyt (KT, n = 23). CnopTCMEHKM KOH-
TPOMbLHOW rPynMbl MOyYanu CTaHAAPTHYIO CXEMY NedeHuns (0BLenpuHATas Ans MEAULIMHCKX YUYpexaeHui). [N naumeHToK OCHOBHOW
rpynnbl B BOCCTAHOBUTENBHOM M TPEHMPOBOYHOM Nepuofax paspabotaHa v BHeApeHa nporpaMmma pr3nyeckon Tepanum ¢ KOHTPOreMm
rokasarenei obLien husn4eckon NoAroTOBNEHHOCTH.

MeToabl MccnenoBaHust: aHanW3 Hay4Ho NMTepaTypbl U UCTOYHUKOB MHGpOpMaLMK, NPEeACTaBNEHHbIX B CETU MIHTEPHET; KNMHUYecKoe
HabnoneHve, nefarornyeckoe TECTUPOBaHWE, METOALI MaTEMATUYECKON CTAaTUCTUKM.

Pesynkrarthl. AHanus obLuei puanyeckorn NoaroToBlIEHHOCTU CNOPTCMEHOK 11—13 neT 0CHOBHOW 1 KOHTPOMBHOM rpynn, Cneuuanuanpy-
IOLLIMXCS B TSHKENOW aTNeTVKe, B TEYEHNE BOCCTAHOBUTENBHOTO M TPEHMPOBOYHOIO NEPUOLOB NO3BOMSET KOHCTATUPOBATL: CIOPTCMEHKM
OCHOBHOW rpynmnbl MMetoT Bornee BbICOKME NOKa3aTenm NpUpocTa, a AMHaMUYECKMe XapakTepUCTUKY X 00LLEN (IM3NYECKON MOArOTOBIIEH-
HOCTU UMEIOT NNHEHBIV XapaKTep ¢ NOCTOSAHHON HanpaBneHHOCTbLIO K yryylueHuto. Mo nokasatensm tecta «6er 30 M, C» 3adMKCMpOBaHbI
Takue nokasartenu NpuMpocTa: CoPTCMEHKWN OCHOBHOM rpynnbl — -0,48, cnopTCMeHKM KOHTponbHOW rpynnbl — -0,29, pasHuua — -0,19. Mo
noKasaTensm TecTa «NpbPKOK B ANMHY C MeCTa, CM» YCTaHOBMEHbI Taknue Nnokasatenu NpupocTa: CopTCMEHKM OCHOBHOM rpynnbl — +14,
CMOPTCMEHKM KOHTPOIbHOW rpynnbl — +5, pasHuua — +9. o pesynsratam BbINONHeHUs TecTa «crnbaHue u pasrnbaHue pyk B ynope néxa,
N» NONYYUnK Takne nokasaTenu: CoPTCMEHKN OCHOBHOW rpynnbl — +4,44, CNOPTCMEHKM KOHTPOMNbHOW rpynnbl — +2,86, pasHuua — +1,58.

BriBofb!. VHTEHCHMKaLWS TPEHMPOBOYHOTO NpoLiecca v hopcrpoBaHMe NOArOTOBKY OHLIX CIOPTCMEHOB B TSHKENON aTneTuke — BeayLume
thakTopbl, KOTOPbIE MPUBOAAT K TPAaBMaTU4ECKUM MOBPEXAEHUAM OMOPHO-ABUraTENbHOMO annapara, MynbTUCUCTEMHBIM NaTonorvsaM v
pasBUTMIO NAaTOMOPO3HbLIX SBNEHWIA. [MokasaTenu obLei husn4eckon NoAroTOBNEHHOCTM cniopTemeHok 11-13 neT, cneunanuaupyto-
LLIMXCS B TSHKENON aTneTyke, NO3BONS0T KOHCTATUPOBATL, YTO CNOPTCMEHKM OCHOBHOW rpynMbl UMetoT 6onee BbICOKYH0 pasHuLYy npupocTa
rnokasaTteneii, a TPeHA ux obLLUel M3n4eckoii NOArOTOBNEHHOCTH UMEET NMNHEHYI0 HanpaBNeHHOCTb Ha ynyulleHue. MNokasaTtenu obLuen
¢hr3nyeckor NOLrOTOBNEHHOCTU CMOPTCMEHOK KOHTPOMBHOW FPYNMbl UMEKT HENMHENHBIA XapakTep no pedynsratam TectoB «ber 30 m,
C» U «MPbIKOK B ANMHY C MECTa, CM».

KntoueBble cnoBa: ¢)I/I3VNGCK89| NoAroToBJIEHHOCTD, q)I/I3I/IHeCKaH Tepanu4, TsHkEnas atneTvka, CMOPTCMEHKN, TpaBMbl, ONOPHO-ABUIra-
TernbHbIN annapar.
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CydJacHa BayKKa aTJICTHKA XapaKTePU3Y€EThCS BUCOKMM PiBHEM
CIIOPTUBHUX JOCSTHEHB 1 KOHKYPEHIII€I0 TIPOBITHUX BAKKO-
ATIeTUYHUX IIKLT HA O(IMifHAX 3MaraHHsIX HalliOHAIEHOTO
Ta MDKHApOAHOTO piBHIB. Takuil cTaH peyeld NPU3BOJUTH
10 iHTeHCcH((iKalii TPeHyBaJIFHOTO IMPOIIECY Ta SIBHII, IO
T10B’s13aHi 3 ()OPCYBAHHSM ITiJITOTOBKM CIIOPTCMEHIB Ha eTa-
Imax MOMepeTHbOl Ta CIelializoBaHOoi 0a30BOI MiITOTOBKU
y CTPYKTYypi OaratopiuHoro BrockonaieHHs. Lle 3ymoBmoe
TTiIBUIICHHS TTOKa3HHUKIB CIIOPTUBHOTO TPaBMATHU3My BHacC-
JIIJIOK TePEeTPEHOBAHOCTI Ta HEBIAMOBIMHOCTI (i3HUHUX
HaBaHTXEHb MOMKIIMBOCTSIM OpraHizMy y Bii 11—-13 pokis. Y
TIepeBaXKHI OLIBIIOCTI BUMAJIKIB TPABMATHYHI YIIKOKEHHSI
CTOCYIOTHCSI OTIOPHO-PYXOBOTO anapary croprcMeHis. Oco-
OJIMBO aKTyaJbHI 11l MUTAHHS JJIS1 KIHOYOT BAXKKOI aTJICTHKH
BHACIIIOK CTIEIA(IYHAX OCOOTMBOCTEH KIHOUOTO OPraHi3My,
110 TI0B’s13aH1 3 OpMyBaHHM y AiB4ar BikoM 11-13 pokis
OBapiaJIbHO-MEHCTPYAJILHOTO LIUKITY Ta CIICHU(IIHUX PyHK-
1i#1 ’KIHOYOTO OpraHi3My, 30KpeMa PerpoyKTHBHOI.

[TpoGieMHIM MUTAHHSM I0J10 TPO(LIAKTHKN CHOPTUBHO-
TO TpaBMaTH3My Ta (Pi3MIHOI Teparrii TpPaBMAaTHIHUX YIIIKO-
JDKEHb OTIOPHO-PYXOBOTO arapary CIOPTCMEHIB Y CHIIOBHX
BHAX CIIOPTY 3arajioM i BaXKKiil aTJIeTHIIi 30KpeMa MPUCBS-
YCHI OCIIKCHHS BiTYM3HIHUX [3,6,8,9] 1 3aKOpIOHHUX
¢axismis [ 1,2,13,16]. EmigeMionoriaHnM XapakTepuCTHKAM
CTPYKTYpPH 1 HOHIMPEHOCTI CIIOPTUBHOTO TPaBMaTU3MY Y
PI3HEX BHAAX CIIOPTY MPHUCBSYCHI mociimkeHas [4,20,21],
L0 aKLEHTYIOTh Ha OCOOJIMBOCTSX TPaBM 1 MOIIKO/KEHb
OIIOPHO-PYXOBOTO arapary y CHOPTCMEHIB BiJIIOBIIHO 110
nudepeHtianii 3a rpynamMmy BUIIB COPTY (CIIOPTUBHI irpH,
€IMHOOOPCTBA, IMKIIIYHI, CKJIaHOKOOPAWHAIIIKHI, CHIIOBI
TOWIO), CTAaTTIO (YOJIOBIKH, JKIHKH), piBHEM KBamidikaril
(amaropw, kBai(hiKoBaHi CIIOPTCMEHH, ITPpodecioHaNH, eITHI
aTJIeTH TOIIIO).

Oxpemuit HanpsiM y (i3uuHil Teparmii TpaBMaTHYHUX
YIIKOPKEHb OTIOPHO-PYXOBOTO anapary y CHJIOBHX BHIAX
CIIOPTY — JIOCTI/PKeHHsI Ha OMIIHHUX MIKHApPOAHUX 3Ma-
raHHsx, k-0t OmiMmiiceKi irpu, Yemmionatn €Bponu i
cBity, KyOku cBiTy, o BigOyBatOThCSI Ha TVIi TICHXOJIOTIY-
HUX cTpec-(pakTopiB i moTpeOyroTh TPaHUYHOI MOOiTi3amii
(YHKIIOHATBHUX CHCTEM OpraHi3My CIIOPTCMEHIB B €KC-
TPEMATBHUX YMOBAX BUKOHAHHS MAKCUMAJIBHUX (i3HIHUX
HaBaHTaXeHb [12,16,18].

[IpuknagHIM NUTaHHAM MPUCBAYEHI JOCITIIKEHHS, IO
CTOCYIOTBCS JIOKai3alii TpaBMaTH4YHUX YIIKO/DKEHb Ha
PI3HUX JINSHKAX Tija CIIOPTCMEHIB — BEPXHIX a00 HIDKHIX
KiHIIIBKax, Ty;1yOil, mmi Ta rososi [19,26]. YV mociipkeHHi
[10] HaBeneHO MOKA3HUKH CIIOPTUBHOTO TPaBMAaTH3MY
y KBauli(hiKOBaHMX CIIOPTCMEHIB, SIKi CHELiali3yloThCs y
Ba)KKIH aTIIETUIN. ABTOPY BH3HAYIIIH THITH Ta JIOKATi3aIli0
TpaBMaTHYHUX YIIKO/DKEHb OIIOPHO-PYXOBOTO ariapary rpyIu
CIIOPTCMEHIB TPOTSTOM POKY: PO3TSITHEHHS M’s3iB — 251
BUMAIOK (44,8 % — 3arajbpHa aucrepcis), TeHauHiT — 135
(24,1 %), posrsraenns 38’5130k — 73 (13,0 %), cynoma — 34
(6,1 %), 32611 — 17 (3,0 %), cunosit— 10 (1,8 %), Oypcur —9
(1,6 %), trmi — 8 (1,4 %), camHo — 6 (1,1 %), mepemom — 6
(1,1 %), migsuBux — 5 (0,9 %), momxomkeHHs HepBa — 4
(0,7 %), po3pus — 1 (0,2 %), ctpyc — 1 (0,2 %).

JIvcKy CitHIMHY 3a A0 THCS MTUTAHHS MIO0 3aJIeKHOCTI
OTPUMAHHS TPaBM 1 HaJlaHHsI MEJIMYHOT JIOTIOMOTH y CIIOPT-
CMCHIB, SIKi CTEHiai3yIOThC Y KPOc(hiTi Ta TpagumiiHIA
Bakkidl aneruti [17]. YV mocnmimkenHi [23] noka3aHo, 110
TpeHyBaHHA B KpoCc(iTi 3MIHIOIOTh IOKa3HUKH HEUPOTpODid-
Horo (haxropa (Brain-derived neurotrophic factor) i piBeHb
ipusuny (Fibronectin type III domain-containing protein 5)
miciisi BUKOHAHHS crieriaiizoBanux TectiB (Wingate Test of
Anaerobic Power), o ormmocepeakoBaHO IMOIIIITYe aepod-
HO-aHaepOOHI 37[ATHOCTI Ta CKJIa] Tijia YOJIOBIKIB 1 )KiHOK MO-
JIOZIOTO BiKY, SIKi aKTHBHO 3aMAatOTHCS (Pi3HIHIMIU BIIPaBaMH.

AKTyaJbHUMH JUISl HAYKOBUX JHCKYCiil 3aJIMIIaI0THCS
MIUTAHHS OO0 NOPIBHSIBHOTO aHaIi3y MPOSIBY 130JIbOBAHOT
CHJIH TIOTIEPEKOBOTO PO3TMHAHHS B TTayepiidrepiB-mpodecio-
HaJliB, MayepiTepiB-aMaTopiB 1 YOJOBIKIB, sIKi TPEHYIOTHCS
B peKpeariiiHoMy abo KOHANIIHHOMY pexumax [ 15]; Bu3na-
YEeHHs BIUIMBY TPEHYBAHb 31 301JbIICHUM EKCLIECHTPUIHIM
HABaHTA)KCHHSAM Ha MAaKCHMaJbHY HPOXYKTHUBHICTb 1 ITOB-
TOpHY eJieKTpomiorpadiuHy akTHBHICTH KBasiikOBaHHX
cniopTcMeHiB-nayepridrepis [22]; edexkTrnBHOCTI KOMOIHO-
BaHUX TPEHYBaHb Yy BaKKIH aTICTHIl HA PE3yJIBTaTHBHICTh
Ta SIKICTh PYXOBUX HABUYOK CIIOPTCMEHIB y BIKOBiH Kareropii
Moo kajaerH (11-13 pokis) [24].

OcHOBOO TPOQITaKTHIHUX 3aXOAIB I 3amo0iraHHs
TPaBMaTUYHUM YIIKOJDKEHHSIM OIOPHO-PYXOBOTO amapary
CTIOPTCMEHIB Y BaXKKill aTJICTUIIl € TIepeyCiM parioHaibHa
TEeXHiKa BUKOHAHHS TPEHYBAJIbHUX 1 3MarajibHHUX BIIPaB, sKa
BUKITIOUAE TIEPEHATIPYKEHHS Ta ONTHMI3ye OioMeXaHIgHY
CKJIaJIOBY PYXOBOI MisJIbHOCTI KBaJi(hiKOBAaHMX Ba)KKOAar-
JeTiB. PeluanBy TpaBMaTHYHHUX YIIKOIDKEHb Y KOMIUICKC
3 HasIBHUMH 1HQEKUIHHUMHU 3aXBOPIOBAHHIMH MOXYTh
CIIPUYMHUTH PO3BHTOK MYJIBTHCHCTEMHHX IATOJOTIH, Ima-
TOMOP(O3HHX SIBUILI, @ OTKE 3yMOBIIOBATH CEPHO3HIII Ta
CKJIAJHIIII TPaBMH.

OTKe, He3BKAKOUHM Ha yBary JOCIIIHUKIB JI0 TIOPYIIEHOT
MIPOONICMAaTHKH, IIMTAHHS IOA0 (Pi3UTHOI Tepartii TpaBMaTHI-
HHX YIIKO/PKEHb OIIOPHO-PYXOBOTO ariapary Ba)KKOATJIETOK
BikoM 11—13 poKiB 3aJIMIIIaI0TECSl OCTATOYHO HE BUPIIICHUMH
it akTyanbHUMU. 1le CTOCy€eThCs 1 BUBHAYCHHS JUHAMIUYHUX
TTOKA3HMKIB 3araJIbHOT (Pi3WYHOI ITiATOTOBIEHOCTI Y BiZTHOB-
JIIOBAJILHOMY Ta TPEHYBaJILHOMY Tepionax (izuuHoi Teparmii
BXXKOATJIETOK, [0, MOKJIMBO, JaCTh 3MOTY 3MEHIINTH
XPOHOJIOTIYHI MEXX1 BiJIIIOBITHIX MEPiOiB Ta ONITHMI3yBaTh
TITOTOBKY CIIOPTCMEHOK JIS TOYATKy MOBHOIIHHOTO Tpe-
HyBaJBHOTO IIPOIIECY 1 BUCTYMIB B OQIiHHIX 3MaraHHsAX.

MeTa po6otu

BuszHaunTh tuHAMIYHI XapaKTepUCTUKN TOKA3HUKIB 3aralib-
HOI (pi3MYHOT MiATOTOBJIEHOCTI BAYKKOATIICTOK BikoMm 11-13
POKIB TiCII TPaBM OTIOPHO-PYXOBOTO arapary y BiIHOBIIO-
BILHOMY Ta TPEHYBaJIbHOMY Iepioziax (hizuuHoi Tepamii.

Martepianu i MeToau pocnimkeHHs

KonTuHreHT nociipkeHHs — 45 clopTCMEHOK (BiKOBa KaTero-
pist 11-13 pokis, kBamidixartist — I, II, 11 roHarsKi po3psian)
CJIOIIOP «Craprak» 3 BaKKOI aTJIETHKH 3aropi3bkoi 00-
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macHoi paxu, JJHOCI «Komocy Kam’ stHChKO-/{HITPOBCEKOTO
paifony 3amnopizpkoi oomacti, JJKOCIL bepasachkoi Micbkoi
pamu 3amopi3pkoi obmacti Ta XapKiBCHKOTO 00JacHOTO
BHUIIOTO YYMIIAIIA (i3IHOT KYJBTYPH 1 CIIOPTY, SIKi CTIeIia-
J3YIOTHCS Y BXKKIH aTIICTHIII.

[NamieHTiB Ticast TpaBM OMOPHO-PYXOBOTO amapary Io-
Jinmuy Ha 1Bl rpymm: ocHoBHY (OI, n = 22) 1 KOHTPOJIBHY
(KT, n = 23). CioprcMeHKaM KOHTPOJIGHOT IPyINU NpH3HA-
YUJIM CTAHJIAPTHY CXEMYy JIIKYyBaHHs (3arajbHONpPHIHATA
JUISl MEIMYHUX 3aKiajiB). st mamieHTiB OCHOBHOI Tpynu
PO3pOOHIM Ta BIPOBAIWIIN ITPOrpaMy BiIHOBIIOBAILHOTO
Ta TPEHYBAJIBHOTO eTariB (i3UYHOT Teparii 3 KOHTPOoJIeM
MMOKa3HHUKIB 3arajibHOT (Pi3MYHOT I JTOTOBICHOCTI Ta 1H1BI-
Iyaizaifiero (i3nIHUX HaBaHTAXKEHb BiIMOBIIHO 0 CTaHY
CIIOPTCMEHOK.

Metoan mocmimpKeHHs: aHani3 (axoBoi JiTepaTypu i
Jokepen iHdopmartii, o npeacTaBieHi B Mepexxi [HTepHeT
JUISl BUBUCHHS CTaHy ITUTAHHS Ta BU3HAYECHHS HMOBIPHUX
IUISXIB ONITHMI3AIliT; KIIHIYHI CIOCTEPEKEHHS 3a ITPOIIeCOM
BIIHOBHOT'O JTIKyBaHHS 32 3aTJIHOIIPUIHSTOIO (B MEIMIHIX
3aKJ1a/1aX) CXEMOIO JIIKYBaHHsI Ta 3a IIPOTrPaMOIO 3 BUKOPHC-
TaHHSIM CIPSIMOBAaHHX 3ac00iB (hi3MYIHOI Tepartii; egaroriyae
TECTYBaHHS 3arajibHOI (hi3MYHOI MiArOTOBIEHOCTI: «Oir 30
M, C», «CTPHOOK y TIOBXKHHY 3 MICIIs, CM», «3THHAHHS 1 pO3-
TMHaHHS PYK B YIOPI JISKa4H, N»; NEeAaroriyHe TeCTyBaHHs
creniaibHOT (hi3UYHOT MiIrOTOBJICHOCTI: «PUBOK IITaHIH
y HIB HPHUCII», «ITIAHOM LITAaHTW HA TPYJH Y MiB MPUCII»,
«ITHOM INTaHTH Ha TPYANY, IIOMITOBX HITAHTH 31 CTIHOKY,
«IPUCIA 31 MITAHTOK HA TPYASX», IIPUCII 31 IITAHTOK0 Ha
IUIEYAX», «GKUM IITAHTHU 3 TPYAEH CTOSYM; METOU MaTeMa-
THUYHOI CTaTUCTUKM: EKCTIEPMMEHTAIIbHI JIaHI ONPaIfoOBaIN
3a JOIIOMOIOK0 CTaTHCTUYHOTO makera Microsoft Excel 3
PO3paxyHKOM TaKWX ITOKa3HUKIB: cepeqHE apu(PpMETHIHE
(y); moMuIKa cepemHporo apupmerudHoro (S); t — kpure-
piif TOCTOBIpHOCTI HOPMAIIBHOTO PO3MOALTY IS BHOIPOK.
Pesyneratu onpamnroBany, BUKOpUCTaBIIX nporpamy SPSS
version 12.0.

PesynksraTtn

Y mabauyi | HaBeneHO eKCTIePIMEHTAIbHI TOKa3HUKH 110710
THITIB TPAaBMAaTHYHHX YIIKO/PKEHb OIIOPHO-PYXOBOTO arapary
CHOpTCMEHOK BikoM 11-13 pokiB (Mool KaneTH), sKi
CHCIATI3YFOTHCS Y BOXKKIHN aTICTHIIL.

JudepeHmiaris Moka3HUKIB 32 THIIAMH TPaBMaTHYHHX
YUIKOJDKEHb OIIOPHO-PYXOBOTIO ariapary CIIOPTCMEHOK BIKOM
11-13 pokiB (Moo KaJeTH), sIKi CIIeLiaTi3yFOThCs Y BaXKKiit
aTIeTHILI, JIA€ MiICTaBU KOHCTATyBaTH: OCHOBHA Ta KOHTPOJIb-
Ha IPyIH HE MaJIM BIPOTIHUX BiMIHHOCTCH. AHAJII3 JaHUX
mabnuyi 1 1pe3ynsraris gocnipkenss [ 10] mokasas, 1o € Biji-
MIHHOCTI i€papXigHOi CTPYKTYPH CIIOPTUBHOTO TPABMATH3MY.
Taxk, B aT1eTiB pi3HOTO BiKy Ta KBamiQikarlii (He BpaXxoByrOqn
YUHHWAKH CTaTEBOTO TMMOP(]i3My) CIIOCTEPIraroTh:

— BUIII MOKAa3HUKH PO3TATHEHHS M s3iB a00 3B’A30K
(xBariixoBaHi BaxkkoatneTn — 57,8 %; MoNoIIIi KagxeTn —
21,21-23,52 %);

— OUTBIITY TOIMPEHICTh TEHANHITY (KBaTi(hiKoBaHi BayKKO-
arnets — 24,1 %; monommni kagetu — 14,70-15,16 %);

Tabnuusa 1. Tunu TpaBMaTUYHMX YLIKOJKEHb OMOPHO-PYXOBOrO anapary
crnopTcMeHok Bikom 11-13 pokiB, ki cnevianiaytoTbCs y BaXKi aTneTuui,
NPOTSArOM PiYHOMO MaKpoLWKIy, n = 45

Tunu TpaBMaTU4HNX

OCHOBHa, h = 22 KOHTPOJbHA, n = 23

yLKOKEHb
E;J‘;'LZFKI:GHHS m'si3iB abo 7 2121 |8 2352
Po3pus M's3iB abo 38'530K* | — - - -
Bypeut 1 3,03 |1 2,96
CuHoBiT 1 3,03 |- -
TeHOMHIT 5 15,16 |5 14,7
BuBumx abo nigsmBmx 4 12,12 |3 8,82
3abii 4 12,12 |6 17,64
CapHo 7 21,21 |5 14,7
Crpycu - - - -
Cynomu - - 1 2,96
Mepenomu™* - - - -
KomnneKkcHi NoLwKomKeHHs | 4 12,12 |5 14,7
3aranom 33 100 |34 100

*: KpiM KOMMMEKCHMX YLUKOMKEHb; **: KpiM CKNafHuX nepenomis.

— HIDKY1 TOKa3HUKH ca/THA (KBaiikoBaHi BayKKOATICTH —
1,1 %; momommi kagetn — 14,70-21,21 %);

— HIDKY1 TOKA3HUKH 3200iB (KBaJTi(hiKoBaHI BaYKKOATICTH
— 3,0 %; Moot kageru 12,12—-17,64 %).

L1i po30iKHOCTI 3yMOBJICH] (haKTOpaMH, SIK-OT KBaTi(ikaist
CIIOPTCMEHIB, CTaTeBUiA TMMOP(]i3M, BIKOBI XapaKTEpPUCTHKH.
YV KOMIUIEKCI 1€ TPU3BOUTH 0 CrIeHU(IYHOT CIIPSIMOBAHOCTI
TPEHYBAJIBHOTO MPOLECy Ta, BiAMOBIIHO, HABEICHNX OCO-
OIMBOCTEHN MIONO THIIOJOTIYHUX XapaKTEPUCTHK CIIOPTHB-
HOTO TpaBMaTH3My. BHaCTITOK mi€el cerdiku BU3HAYAI0Th
BIZIMIHHOCTI i€papXidqHOi CTPYKTYPH THITOJIOT1] CIIOPTUBHOTO
TPaBMaTU3MYy.

Y mabnuyi 2, 3 HaBeJeHI MOKa3HUKY 3arayibHOT (i3nyHOT
ITiIrOTOBJIEHOCTI CIIOPTCMEHOK BikoM 11—13 pokiB 0CHOBHOT
(n=22) Ta KOHTPOIBHOI (n = 23) rpyII, SIKi ClIeNiali3y0ThCs
Y BaKiif aTJICTHII, TiCJIs TPaBMATHYHHX YIIKODKEHB OIOP-
HO-PYXOBOTO allapary y BiHOBIIIOBaJEHOMY Ta TPEHYBaIb-
HOMY Tiepionax (i3um4gHOi Tepartii.

TopiBHSUTBHUIN MTEarOriYHII aHAITI3 TOKA3HHUKIB 3araabHOT
(I3MYHOI ITiIrOTOBJICHOCTI CIIOPTCMEHOK BikoM 11-13 pokiB
OCHOBHOI Ta KOHTPOJIEHOT TPYTI, SIK1 CIIELIaTi3yIOThCS Y BaXKKIH
aTICTHI, TIPOTSTOM BiJJHOBIIIOBAILHOTO Ta TPEHYBAJIBHOTO
TIEpiOJIiB JIa€ MiJICTaBU KOHCTaTyBaru: croprcMeHkn Ol ma-
FOTh OUTBITY Pi3HHUINIO 3pOCTaHHS MOKA3HUKIB, a TIHAMIYHI
XapaKTePUCTHKHU IXHBOI 3araJIbHOI (Di3UIHOT ITiITOTOBICHOCTI
MAFOTh JTIHIMHUN XapakTep i3 MOCTIMHOI CIPSMOBAHICTIO JI0
MOKpALICHHSL.

3a mokasHukamu Tecty «Oir 30 M, ¢» y CIIOPTCMEHOK 3a-
(iKCyBaM TaKi MOKAa3HHUKH, 10 XapaKTEPH3YyIOTh JUHAMIKY
3pOCTaHHsI Y BITHOBITIOBAJILHOMY Ta TPEHYBAJILHOMY ITepiojiax
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Tabnuusa 2. [IuHamiyHi XapakTepucTUKK NOKa3HMKIB 3aranbHoi (i3YHOI MiAroTOBMEHOCTi CNOPTCMEHOK BikoM 11—13 pokiB OCHOBHOI rpynu,
AKi cnewjanisyloTbCs y BaXKil atneTuLi, nicns TpaBMaTUyHUX YLLKOMKEHb OMOPHO-PYXOBOTrO anapaty Yy BiAHOBMIOBANbHOMY Ta TPeHyBamnbHOMY nepiogax

disnyHoi Tepanii (x + S), n =22
A(Z)

Tectn Hopmatus*
noyarok 3aKiHYeHHA noyarok 3aKiHYeHHA

5,7-5,9 (IlT)

Bir 30 m, ¢ 6,20+£0,15 6,11+0,17 5,96 +0,17 572+0,12 -0,48 5,5-5,7 (Il)
5,3-5,5(1)
160-170 (1l

CTpnbOK y [OBXMHY 3 MiCLSi, CM 153,0 £ 10,1 157,0 £ 11,2 162,0 + 10,2 167,0 £ 10,7 +14,0 165-175 (1)
170-180 (1)

SrUHaHHS | PO3TUHAKHS PyK 731170 7.88+2,10 966330  |11,75+3,50 +4,44 ?51(1)2“('”)

B ynopi nexauu, n e e e e ’ 12-14 ()

*: 3a ganmmn [5,7]; 1, 1, I: HopmaTuBK TPETBLOIO, APYrOro, NEPLIOTO HOHALILKMX PO3PSAIB BiANOBIAHO.

Tabnuusa 3. JuHamiyHi xapakTepUCTVKK NOKa3HWKIB 3aranbHOi i3nyHOI NiAroToBNEHOCTi CNOPTCMEHOK BikoM 11—13 pokiB KOHTPOMbLHOI rpynu,
K cnevianiayloTbCs y BaXKi aTneTuLi, micns TpaBMaTUYHUX YLIKOMKEHb OMOPHO-PYXOBOTO anaparty Yy BigHOBMIOBaNbHOMY Ta TPEHyBasbHOMY nepiogax

TpeHyBanbHUi nepiog
A(Z)

isnyHoi Tepanii (x + S), n =23

BigHoBntoBanbHuMiA nepiog

Tectn Hopmatus*
R e S e R
(m
Bir30m, ¢ 6,11+ 0,11 6,15+ 0,17 589+0,15 582+0,16 -0,29 5,5-5,7 (Il)
5,3-5,5 (1)
160-170 (1l
CTprbOK y JOBXMHY 3 MiCLSi, CM 159,0 £ 10,8 162,0 £ 10,2 161,0 £ 10,2 164,0 £ 10,7 +5,0 165-175 (11)
170-180 (1)
3rvHaHHs | PO3rMHaHHs! pyk 8-10 (1)
) 6,93 £2,30 7,37 £2,30 8,44 +2,80 9,79+2,70 +2,86 10-12 (1)
B yropi nexauu, n 12-14 ()
*: 3a ganumn [5,7]; 1, 1, I: HopmaTuBK TPETHOrO, APYroro, NEPLLOTO HOHALIbKIX PO3PSAIB BiANOBIAHO.

Tabnuusa 4. XpoHonorivHi NokasHWKM BIGHOBMEHHS Ta SKICHI XapaKTepucTUku cnewjanbHoi (isnyHoI NigroToBNeHoCTi cnoptTcMeHok Bikom 11-13 pokis
OCHOBHOI Ta KOHTPOMbLHOI rpyn, SiKi creLianiayloTbCs Y BaXKili aTneTuu, Nicns TpaBMaTU4HNX YLIKOZXXEHb OMOPHO-PYXOBOrO anapary HanpukiHLi npoLecy
disnyHoi Tepanii, n = 45

ocHoBHa (n = 22) KOHTponbHa (n = 23) ;°;";a;|';i*;

pesynbrar, % TpUBanicTb, N pesynbrar, % TpUBanicTb, n

PuBOK WTaHr1 y nie npucig 85411 15,1+£1,0 85,7+1,1 222+11 84
MMipom wraHm Ha rpyay y mis npucia 86,3+1,3 157+1,3 86,6 + 1,1 229+15 85
Migiom wraHrm Ha rpyam 103,3+1,3 157+1,7 103,5+1,4 221+11 102
[MoLITOBX LUTAHTW 3i CTilOK 1055+ 1,5 16,1+2,1 104,9+0,8 221£1,0 104
[Mpwcig 3i WwraHroo Ha rpyasx 111,8+1,8 212+11 110,9+0,9 28,6 £ 1,6 110
Mpwucia 3i WTaHrot Ha nnevax 129,0+ 2,0 21111 128,5+1,5 28,1+1,0 127
XKum wraHrm 3 rpyaen crosum 56,4+14 7,7+16 55,9+0,8 72+11 55

*: 3a paHumm [5,7]; **: % Bin MakcManbHOro 3MaranbHoro pesynsrary.

¢i3nunoi Teparii: cnopremenku OI' —-0,48, KI™ —-0,29, pi3-
HUIL TTOKa3HUKIB — -0,19. 3a mokazHUKaMK TeCTy «CTPHOOK
y JOBXHHY 3 MICIS, CM» y CIIOPTCMEHOK BCTAHOBWJIM TaKi
JIMHAMIYHI TTOKa3HHUKH, 110 XapaKTePU3yIOTh IXHE 3pOCTAHHS
(abo 3HIDKEHHS) Y BIIHOBIIOBAJILHOMY Ta TPEHYBAILHOMY
niepionax ¢izuyHoi Tepanii: cnopremenku O —+14, KI'—+5,

PI3HHILA TOKa3HUKIB — 9. Y pe3ynbTari BAKOHAHHS TPEThOl
TECTOBOI BITPaBU — «3TMHAHHS 1 PO3TMHAHHS PyK B yTIOpi Jie-
JKa9u, Ny OTPUMAIH TOKa3HUKH: crioprcMeHku O — +4,44,
KT —+2,86, pi3auIst moka3HUKiB — +1,58.

JlMHamiuHI XapaKTepUCTHKN ITOKA3HNKIB 3aTalIbHOI (1314~
HOI mijgroroeneHocTti criopreMeHok KI' matoTh HeniHiiHAI
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xapakrep: TecT «0ir 30 M, c», MOKa3HUKN Ha MOYATKy Ta
HATIPUKIHI BiTHOBIIOBAIEHOTO TEPIONY; TECT «CTPHOOK
Yy IOBXHHY 3 MICIIs, CM», TIOKQ3HUKW HAIIPUKIHIN BiIHOB-
JIFOBAJIBHOTO TEPiOy Ta MOYATKy TPEHYBAIBHOTO HEPiOzy.

Y mabauyi 4 HaBeIEHO TTOKA3HUKH BUKOHAHHS TECTIB 31
cneniasbHOl (Pi3MIHOI MiATOTOBIEHOCTI CIIOPTCMEHOK Bi-
koM 11-13 pokiB, sIKi CHEIiai3yloThCsl Y BaXKKIN aTIeTHI.
[enaroriune TecTyBaHHS MOKa3HMKIB crieniaibHOl (izny-
HOI ITiITOTOBJICHOCTI BUKOHAJIM JUIsl BU3HAYSHHSI SIKOCTI Ta
XPOHOJIOTTYHUX XapaKTEPUCTHK Mpoliecy (pi3udHoi Tepartii.

[TopiBHSIBHUI TIEIATOTTYHMIN aHaIIi3 TOKA3HHUKIB CIICIi-
ITHHOT (PI3UYHOT MIATOTOBIEHOCTI CIIOPTCMEHOK BikoM 11-13
POKIB OCHOBHO{ Ta KOHTPOJILHOI TPYTI, SIKI CIIELIAII3YIOThCS Y
BaKKIH amIeTHI, HAPUKIHII (i3uuHOT Tepartii 1a€e micTaBu
CTBEPKYBATU: BHACITIIOK 3aCTOCYBAaHHS €KCIIEPUMEHTAIb-
Hoi porpamu ¢i3ugHoi Tepartii ciopremenkn Ol mBuIe
JOCSATaI HOPMaTHBHUX KPUTEPIiB, 10 HAaBEICHI B poOOTax
[5,7]. TIpoTsrom KITiHIYHIX CIIOCTEPEKEHB BUSBIIINA: HAUTPH-
BaJIIIAM 32 XPOHOJIOTTYHHMH OKa3HUKAMH € JIOCSTHCHHS
HOPMAaTHBHUX 3Ha4YeHb TOKA3HUKIB CIIEIiaibHOI (Pi3maHOT
IIATOTOBJICHOCTI B TECTAX «IIPHUCII 31 IITAHTOO HA TPYISTX»
1 «IIPHUCII 31 ITAHTOIO HA TIEYaX», IO € HAWCKIIAIHIIIIAMH B
aCITIeKTI a/1anTallii OOPHO-PYXOBOTO arapary 10 MaKCHMaJlb-
HUX 1 CyOMaKCUMaJIbHUX (PI3NYHUX HABAHTAKECHb.

O6roBopeHHs

PamionanbHa TeXHIKa BUKOHAHHS 3MarajibHHUX BITPAB Y BaXK-
Kili aTJICTHIII B TIOEHAHHI 3 ii iHAUBIAyaJTi3alli€r0 1a€ 3MOTY
MiHIMI3yBaTH BHHUKHEHHS! MYJIBTUCHCTEMHHX IaTOJIOTIiH
y cyrmobax. HeoOXiHO KOHTPOJIFOBATH Ta HE JOMYCKAaTH
3MIIIICHHS Bard 010MeXaHIuHO1 JJAHKH 32 [IEHTP Mac Cyriiooa.
BaxMBUM € PO3BUTOK BHCOKOTO PIBHSI CHJIOBHX TPOSIBIB
M’$5I31B )KMBOTA Ta M SI3iB, 1110 PO3THHAIOTH XpebeT [11,14].

AmanTarisi OOPHO-PYyXOBOTO anapary CIOPTCMEHOK, SIKi
CIIEITiami3yIOThCS Y BXKKIM amIeTHI, M 4ac (i3uIHIX
HaBaHTa)XEHb BiNOyBaeThcs HabaraTo IMIBUAIIC, HK MPH-
CTOCYBaHHS OpaauTpo(iyHUX CTPYKTYp CYIIIOOIB (XpsIi,
CYXOXWIIIs, 3B’ s13kn). CrieniaabHi METOAMYHI TPUHITHITA
CIIOPTHBHOTIO TPEHYBaHH:I TOTPEOYIOTH OBUIEHOTO, OCTY-
TIOBOT'O 301IbIIIEHHS] IHTEHCHUBHOCTI (DI3NYHNX HABAaHTaKEHb
IIPOTSTOM PIYHOTO MAKPOLMKILY, III0 MiHIMI3y€ IMOBIPHICTb
BUHUKHEHHS MYJIBTHCHCTEMHHUX I1aTOJIOTIH 1 maroMopgos-
HUX SIBUI B OIIOPHO-PYXOBOMY amapari CIIOPTCMEHOK, SIKi
3aIMalOThCsl CWJIOBUMH BHIAMH CIIOPTY (Ba)KKOIO aTJIETHKOIO,
nayepiiTuarom toio) [5,27].

JloCnmiTHUKY BUSBIIIH, 1110 OOMEKEHHSI THYYKOCTI CITOCTE-
PpIraroTh y Npe/CTABHUKIB CHIIOBUX BUJIIB CIIOPTY BHACIIIOK
07IHOO1YHOT M’5130B0i TinepTpodii (0OMEKEHHS TOBUIBHUX
PyXiB y cyro0ax: 3rHHAHHS Ta PO3TUHAHHSI JIIKTOBHX CYT-
7106iB, 0OEpTaHHA Ta 3TMHAHHS TAa30CTETHOBUX CYITIOOIB, a
TaKOK 3TUHAHHS KOTIHHMX CyT100iB). L1i siBuIITa 3a3BM4aii cy-
TIPOBOKYIOTHCS CIEITiaTi30BaHUMHE TPEHYBAHHAMH 13 3aCTO-
CyBaHHSIM BIIPAB CTPETUHHTY, IUTIOMETPUYHHUX BIIPAB, & TAKOXK
3aHSATTSAMH BUJIAMHU CIIOPTY, SIKi CyTTEBO TOMIMIIYIOTh [EMO-
JIMHAMIYHI XapaKTePUCTHKA OPTaHi3My, TOKA3HUKHU (DYHKITIH
CepLEeBO-CYMHHOI CHCTEMH Ta CHCTEMH CHepro3ade3neyeHHs
[7,25]. e —3axiz mpodinak THKK CHOPTHBHOTO TPaBMAaTH3MY, &

TaKoX e(heKTHBHMIA 3aci0 y mporpamax (i3igHOI Tepartii y ipo-
1eCl BiJTHOBHOTO JIIKYBaHHSI ITiCJISl TPABMAaTUYHUX YIITKO/DKCHb
OIIOPHO-PYXOBOTO arapary ClopTCMEHOK-BAKKOATIIETOK.

BucHoBKkuM

1. InTeHCcndiKaris TpeHyBaIbHOTO POLECY B CydacHii
BAKKIH ameTnii ta popcyBaHHs MiJJrOTOBKN IOHNX CITOPT-
CMEHIB JUI1 JOCATHEHHS BUCOKHX PE3yJbTaTiB Ha eTamax
MOTEPEeAHBOT Ta cremiaai3oBaHol 0a30BOT MiATOTOBKH
— TPOBIJHI YMHHUKH, IO MPU3BOIATH 10 TPaBMAaTHYHUX
YIIKOJDKEHb OITOPHO-PYXOBOTO ariapaTy Ta po3BHTKY Halawi
MYJIBTHCUCTEMHHX TaTOJIOTI#1 1 MaTOMOP(O3HUX SBHIIL.

2. Iloka3Huku 3araynbHOi (Pi3MYHOI MiJATOTOBIEHOCTI
CTIIOPTCMEHOK BikoM 11—-13 pokiB, AKi CIIEIiami3yloThes y
BaXKKill aTJeTHIll, TAIOTh IiJICTaBH KOHCTATyBaTH: CIOPT-
cmenkr Ol MatoTh OIBIITY PiI3HUIIIO 3pOCTaHHS TOKA3HUKIB,
a TPEeHI IXHBOI 3arajibHOI (Hi3UYHOI MiATOTOBICHOCTI Mae
TiHIHY CHpsAMOBaHICTh Ha moiinmeHHs. [loxasHuKH 3a-
rajpHOI Ppi3ndHOI miAroToBIeHOCTI criopreMeHok KI™ Maroth
HeJIHIHHMI XapakTep 3a pe3yasTaTaMu TecTiB «Oir 30 m, o»
1 «CTPHOOK y TOBKHUHY 3 MICIISI, CM».

3. INoka3Huku crieniagbHol (i3UYHOI MiATOTOBICHOCTI
cnoprcMeHOK BikoMm 11-13 pokiB OI' i KT, ski creriarmi-
3YIOTBCS Y BOXKKIN ATJIETHIN, TICIsI 3aBEPIICHHS MPOrpam
(bi3n4HOI Tepartii Aat0Th 3MOT'Y CTBEPJKYBATH: CIOPTCMEHKH
OTI mBuamIe nocsiraay HOpMaTUBHUX KpUTepiiB. [Iporsirom
KJTiHIYHUX CIIOCTEPEeIKEHb BUSBICHO, [0 HANTPUBAIILINM €
JOCSATHEHHSI HOPMAaTUBHUX 3HAaY€Hb ITOKa3HUKIB CIIeLiaIbHO
(i3MYHOT TIITOTOBJICHOCTI B TECTaX «IPHCIJ 31 ITAHTOIO Ha
TPYISIX» 1 «IIPUCI] 31 IITAHTOF0 Ha TUTeHax», sIKi € HAaHOUTBII
CHEPrOBUTPATHUMH.

[lepcnekTHBY MOAATBIINX T0CHIIKeHE IIepe0avyatoTh BH-
3HA4YEHHS MPOBIIHUX YMHHUKIB 1 MapKepiB €(eKTHBHOCTI
mporpaM (i3n9HOI Tepamii CTIOPTCMEHOK, SIKi CTIeIiaizy-
I0THCSI y BOXKKIii QTJICTHIII, ITICIIsl TPABMATUYHUX YIIKOKEHb
OIIOPHO-PYXOBOTO anapary 3 HaCTYIHOIO JudepeHIiamieto
3a BIKOBHMH, CTATCBUMH Ta KBaTi(piKaI[iifHUMH O3HAKAMHU.
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The aim of the work is to develop a set of rehabilitation measures including occupational therapy classes for Parkinson’s disease and to
assess the objective condition of patients on the scales of non-motor symptoms, cognitive and mental disorders.

Materials and methods. The study of patients was conducted on the basis of anamnesis, objective examination and scales for assessment
of non-motor symptoms, cognitive and mental disorders (scale of non-motor symptoms — NMSS, scale of mental disorders — MMSE,
Montreal scale of cognitive disorders — MOCA); to assess non-motor symptoms, a patient questionnaire was additionally used to identify
autonomic disorders (according to A. M. Wayne, 1998). The control and experimental groups were offered exercise, physiotherapy,
massage and nutrition (diet). Occupational therapy was added for the experimental group.

Results. After the physical rehabilitation, the condition of the patients significantly improved. The final score in the experimental group
of patients with non-motor manifestations of Parkinson’s disease on the scale of assessment of non-motor symptoms was statistically
significantly lower and was 61.04 + 0.39 (P < 0.01). The final score on the scale of mental disorders was statistically significantly higher
—27.78 £ 0.27 (P < 0.01), on the scale of cognitive changes, it also became statistically significantly higher — 25.13 + 0.19 (P < 0.01).
According to A. M. Wayne’s questionnaire of autonomic disorders, the total score in the control group was 64.0 + 3.2. In the experimental
group of patients, the total score was 51.0 + 5.4 points (P < 0.01). Thus, under the influence of additional occupational therapy classes, in
the experimental group both on the scale of non-motor symptoms and by A. M. Wayne’s, questionnaire there was a statistically significant
improvement in the condition of patients.

Conclusions. Based on the results of the study, it can be concluded that there is a significant difference (P < 0.01) in the condition
of patients on the final scores, with the pronounced improvement in the condition of the experimental group patients in comparison
with the control group patients, following the results of all survey scales. A significant difference is observed on the scale of non-motor
symptoms. A certain role in improving the condition of patients with appropriate screening using study scales and a patient questionnaire
to identify autonomic disorders (according to A. M. Wayne, 1998), apparently played a component of the rehabilitation program, which
further included occupational therapy classes.

Key words: Parkinson’s disease, rehabilitation, occupational therapy, non-motor symptoms, cognitive and mental disorders.
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3acTocyBaHHA eproTepanii y nporpami ¢isnyHoi peabinitauii nauieHTiB i3 xBopo6oto MapkiHcoHa
O. I. AHTOHOBa, C. O. CopokiHa

MeTta po6oTu — po3pobuTn KoMNnekc peabiniTauiiHiX 3aX0oAiB i3 BKMOYEHHSIM 3aHSATb 3 eproTepanii npy xBopobi MapkiHCOHa 1 oUiHATK
00’EKTUBHWIA CTaH NaLieHTIB 3a LUKanaMyn HEMOTOPHUX CUMMTOMIB, KOTHITUBHUX | MEHTaIbHUX MOPYLUEHb.

Matepianu Ta metoau. CTaH XBOpWX BMBYanNM 3a JaHUMK aHamHesy, 06’€KTUBHOMO OBCTEXEHHS, BUKOPUCTaNM LKW OLiHIOBaHHS
HEMOTOPHWUX CUMMTOMIB, KOTHITUBHUX | MEHTaNbHUX NOPYLUEHb (LUKana HeMoTopHUX cumnToMiB — NMSS, wkana meHTanbHUX NopyLweHb
— MMSE, MoHpeanbcbka Lukana KorHiTuBHux posnagis — MOCA); ans ouiHoBaHHA HEMOTOPHMX CUMMTOMIB JOAATKOBO 3acTOCyBanii
ONUTYBanbHWK ANs BUSIBMEHHS BEreTaTMBHMX po3nagis (3a A. M. BeitHom, 1998). KoHTpOmbHIlN Ta ekcnepyrMeHTanbHil rpynam 3anpono-
HyBanw disnyHi HaBaHTaxeHHs (JIOK), disioTepanito, Macax, pavjioHanbHe xapyyBaHHs (gieToTepanis). EkcnepumeHTanbHin rpyni goganu
eproTteparito.

Pesyniratu. Micns disnyHoi peabinitauii ctaH xBopux cyTTeBo noninwumecs. MigcymkoBuin 6an B ekcnepuMeHTanbHii rpyni XBopux i3
HEMOTOPHUMY NposiBamMy XBopobu [MapkiHCOHa 3a LUKanok OLiHIOBAHHS HEMOTOPHUX CUMMTOMIB GYB CTAaTUCTUYHO BIPOTiQHO HUXYUM i
cTaHoBvB 61,04 + 0,39 (p < 0,01). MigcymkoBui 6an 3a LWKaNOK MeHTaNbHUX NOPYLUEHb CTaB CTAaTUCTUYHO BipOriAHO BULWMM — 27,78 + 0,27
(p<0,01), Ak i 3@ LUKANO KOTHITUBHMX 3MiH — 25,13+ 0,19 (p < 0,01). 3rigHo 3 oNKUTYBaNbHWKOM BereTaTMBHMX NOpyLUEHb 3a A. M. BeltHom,
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CymapHui 6an y KOHTponbHil rpyni ctaHoBuB 64,0 + 3,2, B ekcnepumeHTanbHii — 51,0 + 5,4 (p < 0,01). OTxe, nig BNN“BOM AOAATKOBUX
3aHATb 3 eproTepanii B ekcrnepyMeHTanbHin rpyni i 3a LWKasnow HEMOTOPHKUX CUMNTOMIB, | 3@ onuTyBanbHUKOM 3a A. M. BeitHom criocTepi-
ranv CTaTMCTUYHO BIPOTiAHE MOMIMLIEHHS CTaHy XBOPHX.

BucHoBku. Busisunu BiporigHy pisHuio (p < 0,01) ctaHy xBopwx 3a nigcymkoBummM 6anamu B Hik NoninLLeHHs Mk KOHTPOINBHOK Ta eKc-
NepPUMeHTanbLHOK rpyrnamm XBOpWX 3a pesynsratamu 0OCTEXEHHS 3a BCiMa Lukanamy. HalcyTTeBily pisHWLEO crnocTepirany 3a LWKanoo
HEMOTOPHMX CUMNTOMIB. [1eBHY ponb Y NOMINLWEHHI CTaHy XBOPUX 3a BiAMNOBIAHAM CKPUHIHIOM, LLO BUKOHAHUI 3a 4ONOMOTOH0 LwKan Aochi-
[PKEHb Ta OMUTYBarbHUKA NaLieHTiB AN BUSIBNEHHS BEreTaTuBHUX posnagis (3a A. M. BeitHom, 1998), oueBnaHo, Bigirpany KOMMNOHEHTU
peabiniTauiHoi nporpamu, sika 4OAATKOBO BKMOYana 3aHATTS 3 eprotepanii.

Kntouogi cnoea: xsopoba MNapkiHcoHa, peabiniTauis, eprotepanisi, HEMOTOPHI CUMNTOMM, KOTHITUBHI Ta MEHTarbHi MOPYLIEHHS.

AxTyanbHi nuTaHHA hapmaLeBTUYHOI | MeAUYHOI HayKuM Ta npakTuku. 2021. T. 14, Ne 3(37). C. 382-389

MpumeHeHKe aprotTepanuu B nporpamMme huanyeckon peabunutauum nauueHToB ¢ 6onesHbto MapkMHcoHa
E. W. AnToHoBa, C. A. CopokuHa

Llenk pa6oThkl — paspaboTaTb KOMMNEKC peabunuTaLioHHbIX MEPONPUSTUI C BKITHOYEHUEM 3aHSTUIA MO aproTepaniu npu GonesHu Map-
KMHCOHA 11 OLIEHUTb OBLEKTUBHOE COCTOSIHME MALMEHTOB M0 LKAIaM HEMOTOPHBIX CUMIMTOMOB, KOTHUTUBHBIX 11 MEHTATbHbIX HAPYLLIEHMIA.

Matepuansi n metofbl. CocTosiHMe 60MbHBIX U3Y4nnK MO JaHHLIM aHaMHe3a, 06bEKTUBHOTO 06CNEeA0BaHNS 1 LKA OLEHK HEMOTOPHBIX
CYMMTOMOB, KOTHUTUBHBIX U MEHTaNbHbIX HapyLWeHUN (Lkana HeMOTOpHbIX cuMnTomoB — NMSS, wkana MeHTanbHbIX HapyLUeHni —
MMSE, MoHpeanbckas Lwkana KorHuTusHbIx paccTpoicts — MOCA); Ans oLeHKM HeMOTOPHbIX CUMMTOMOB AOMOMNHUTENBHO UCMOMb30Bany
OMPOCHUK NaLUEHTOB A1151 BbISIBMEHNS BEreTatuBHbIX paccTpoicTs (no A. M. Beiiny, 1998). KoHTponbHOM 1 akcnepuMeHTansHoWM rpynnam
HasHauveHbl uanyeckne Harpysku (JIOK), dramotepanmsi, Maccax 1 pauMoHanbHOe nuTaHue (auetotepanusi). QKCnepUMeHTanbHOM
rpynne fobaensnu aprotepanuio.

Pesyniratel. MNocne dmsnyeckoit peabunutaumm coctosiHne B6oMnbHbIX 3Ha4YUTENBHO yny4wmnnock. KiToroBeii 6ann B akcnepuMeHTansHomn
rpynne 60MbHLIX C HEMOTOPHLIMU NPOSIBNEHNSAMU 60ne3Hn MapkMHCOHA MO LUKane OLEeHK HEMOTOPHBIX CUMMTOMOB BbIn CTaTUCTUYe-
CKU JOCTOBEPHO HInke 1 cocTasnsan 61,04 + 0,39 (p < 0,01). Utoroseiit 6ann no wkane MeHTanbHbIX HapyLUEHWA CTan CTaTMCTUYECKU
[,0CTOBEpHO Bbile — 27,78 £ 0,27 (p < 0,01), kak 1 No wKane KOrHUTUBHbIX n3MeHeHun — 25,13 + 0,19 (p < 0,01). Mo onpocHuky BereTa-
TWBHbIX HapyLueHuii no A. M. BeliHy cymmapHbIii 6ann B KOHTponbHol rpynne coctasun 64,0 + 3,2, B akcnepumeHTansHoi — 51,0 + 5,4
6anna (p < 0,01). Takum obpasom, nog BIUSHWEM AOMOMHUTENbHBLIX 3aHATWIA MO 3proTepanun B 3KCMIEPUMEHTaNbHOW rpynne u rno
LUKane HeMOTOPHBIX CUMATOMOB, U MO onpocHuky no A. M. BellHy Habnioganu ctaTucTyeckn JOCTOBEPHOE YMyYLUEeHWe COCTOSIHWS
OonbHbIX.

BriBogkl. OTmeveHa goctoBepHas pasHuua (p < 0,01) cocTosHMs 60MbHbIX MO UTOrOBLIM 6annam B CTOPOHY yNy4LIEHWNS MEXAY KOH-
TPOMbLHOW 1 3KCTIepUMEHTaIbHO rpynnamu 6oMbHbIX MO pe3ynsTatam 06crefoBaHKs No BCeM Lkanam. 3Haummas pasHuua ycTaHoBreHa
MO LUKane HeMOTOPHbIX CUMMTOMOB. ONpeAenéHHyIo Porb B YNYULLIEHWUM COCTOSAHUS BOMbHBIX MO COOTBETCTBYHOLLEMY CKPUHWHIY, BbINOM-
HEHHOMY C UCMONb30BaHNEM LLIKaM NCCNEROBaHNI 1 ONPOCHUKA NaLMEHTOB A5 BbISBMEHNS BEreTaTuBHbIX paccTponcTs (no A. M. Beiny,
1998), o4eBMAHO, Cbirpany KOMMOHEHTLI peabUINTaLMOHHON NPOrpaMMbl, KOTOpPasi AOMOMHATENBHO BKKOYana 3aHATUs No aprotepanmu.

KntoueBkie crioBa: 6onesHb MapkmMHCOHa, peabunuraums, aprotepaniisi, HeMOTOPHbIE CYMMTOMBI, KOTHUTUBHbIE Y MEHTarbHbIE HAPYLLEHUS.

AxTyanbHbIe Bonpockl (hapMaLeBTUYeCKOW U MeAVLIMHCKOW Hayku n npakTuku. 2021. T. 14, Ne 3(37). C. 382-389

Parkinson’s disease (PD) is one of the most common neu-
rological diseases after Alzheimer’s disease. According to
the WHO, the incidence of PD is from 60 to 187 cases per
100.000 of population. In Ukraine, about 133 cases of PD per
100 thousand of population are registered. Despite the fact
that the disease is steadily progressing and today there are
no means to stop the neurodegenerative process, the rational
use of existing approaches to treatment allows to maintain
adequate physical activity of patients, enabling them and their
families to maintain a normal lifestyle for many years [3,4].
Methods of physical rehabilitation occupy an important place
in the complex PD treatment. Its main tasks in patients with
PD are as follows: to prevent or reduce the growth rate of
pathological symptoms and to adapt patients to existing func-
tional disorders [4]. Physical rehabilitation for Parkinson’s
disease should be comprehensive, with special emphasis on
exercise therapy and massage, as well as mandatory con-
sideration of the patient’s age, general physical condition,
the presence of comorbidities and stage of the disease.

Aim

The aim of the work is to develop a set of rehabilitation mea-
sures including occupational therapy classes for Parkinson’s
disease and to assess the objective condition of patients on
the scales of non-motor symptoms, cognitive and mental
disorders.

Materials and methods

Research methods include the following: the study of patients
conducted according to the anamnesis, objective examination
and scales for assessment of non-motor symptoms, cognitive
and mental disorders (scale of non-motor symptoms — NMSS,
scale of mental disorders — MMSE, Montreal scale of cog-
nitive disorders — MOCA); to assess non-motor symptoms,
a questionnaire of patients for the detection of autonomic
disorders(according to A. M.Wayne, 1998) was additionally
used. In the course of the research, a sample of scales and tests
used in Ukraine, European and American countries in the pro-
cess of cognitive level diagnosis was made. These include a
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brief examination of cognitive functions (Mini-Mental State
Examination — MMSE), Montreal Cognitive Assessment
(Montreal Cognitive Assessment — MOCA). In a detailed
analysis, the above examination tools were evaluated for
the following properties: availability, objectivity, and speci-
ficity for determining the cognitive level in patients with PD.

Mini-mental State Examination (MMSE) test comprises
30 questions for an approximate assessment of the state of
cognitive functions — orientation in time, place, perception,
memory, speech, performance of a three-stage task, reading,
drawing. This test is universal for use in neurology and gives
quite objective results.

The Montreal Cognitive Assessment (MOCA) is a short
30-question test that takes about 10—12 minutes. The advan-
tages of this test are brevity, simplicity and accessibility for
free use. It is also widely used in neurorehabilitation due to its
use in various pathologies (Alzheimer’s disease, post-stroke
patients, people with trauma and PD).

To assess non-motor symptoms, a patient questionnaire was
additionally used to detect autonomic disorders (according
to A. M. Wayne, 1998). The questionnaire included the fol-
lowing questions: tendency to redness or pallor of the face
with any agitation; numbness or coldness of the fingers,
toes; whether there is a change in color of the fingers, feet;
feeling of palpitations, “fading”, “stopping” of the heart;
increased sweating (constant or agitated); feeling short of
breath (shortness of breath, rapid breathing); dysfunction of
the digestive system (predisposition to constipation, diarrhea,
bloating, pain); feeling sick (dizziness or fainting); headache
attacks (diffuse headache, or “half” of the head, “whole head”,
squeezing or throbbing pain); reduced efficiency, fatigue;
sleep disturbances, difficulty falling asleep, shallow sleep
with frequent awakenings, feeling of “lack of sleep”, fatigue
when waking up in the morning. These have to be filled in
by the patients themselves. The sum of scores exceeding 15
indicated the presence of PD [5].

The research was conducted on the basis of the hospital
No. 1 of Kremenchuk. During the experiment, the study
involved 20 patients with Parkinson’s disease. In order to
determine the impact of the rehabilitation program on reco-
very, psychological condition, patients were divided into two
groups. The control group consisted of 10 people, the experi-
mental group was formed of also 10 people — women and men
aged from 60 to 70 years. During the experiment, participants
were in the second stage of Parkinson’s disease. The control
and experimental groups were offered exercise, physiother-
apy, massage and nutrition (diet). The experimental group
was additionaly prescribed with occupational therapy. The
methods of physical rehabilitation used during the experiment
involve only biomechanical effects, always individually ori-
ented, and have no age-related contraindications (7able I).

Exercise therapy is now the simplest and, at the same time,
effective method of overcoming Parkinson’s syndrome, as it
improves the functioning of the motor, respiratory, digestive
and cardiovascular systems. In addition, exercise therapy has
a significant positive effect on the psycho-emotional state of
the patient, reduces anxiety and the likelihood of depression.

Table 1. General content of the physical rehabilitation program for
the patients with Parkinson’s disease

Means of physical cG Number of times of
rehabilitation application, duration

Exercises:
— exercises with Iactlve mc.>ven.1ents; + |+ |20 min, 1time a day
— muscle stretching exercises;
— counteraction exercises
Therapeutic massage + |+ (110 i, -2 AR
ay
Physiotherapy: Once a day,
— magnetic therapy; + |+ individual dosage
— ultrasound therapy; as prescribed by
— electrosleep the doctor
. Individually, as pre-
Dl ety M scribed by the doctor
Ergotherapy - + | 20 min, 2-3 times a day

Objectives of exercise therapy in Parkinson’s disease are re-
ducing functional limitations due to rigidity, slow movements
and postural changes; maintaining or increasing the range
of motion, which prevents contractures and deformations;
improving balance, gait and coordination; preventing fal-
ling; promoting self-service. In general, there is an increase
in patients’ daily activity. Dosed exercise has been shown
to improve metabolism, reduce stress and activate cerebral
blood flow [12].

The complex of motor rehabilitation in Parkinson’s dise-
ase included exercises with active movements, exercises
for stretching muscles, counteracting exercises (for muscle
relaxation, increasing the amplitude of movements and redu-
cing pain). Breathing exercises are a necessary condition for
exercise PD therapy in order to prevent and reduce congestion
in the lungs against the background of general hypokinesia.
Among the training options were used for the studied patients
with second stage of the disease, walking was particularly
productive — on a flat place, on different surfaces with diffe-
rent pace and stride length, at an angle and passing through
bottlenecks, in a crowd of people [9]. To correct walking,
aerobic training on a treadmill or exercise bike was used, as
well as “Scandinavian walking”, aerobic exercises, various
types of walking, reducing falls and stiffness.

Exercise complexes included the following activities:

1. Deep breathing. Aim: to achieve deeper breathing. In
a sitting position, hands on stomach. A slow deep breath is
taken through the nose, the chest expands and the abdomen
“inflates”. Then slowly, counting to 5, exhale through your
mouth (as if blowing candles). Repeat 10 times. In a standing
position. Approach the wall. Stand so that the whole back and
waist is pressed to the wall or other vertical surface: cabinet,
door, etc. Raise your hands up and, touching the wall with
them, take a deep breath; when exhaling, lower your arms
down and cross them in front of your chest and abdomen
so that the your right hand touches your left elbow and vice
versa. Repeat 10 times.

2. Exercise for posture. Aim: to learn to regulate the ten-
sion of the muscles of the neck and torso to counteract
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the formation of a “stooped posture”. Stand with your back
to the wall so that the back of the head, shoulders, buttocks,
thighs and legs touch the wall; the hands should be placed
along the body, the palms rest against the wall. With the ten-
sion “squeeze” into the wall (count to 5), and then relax and
unwind; repeat up to 5 times and return to starting position.
Remaining “stuck” to the wall with the back of the head, back,
buttocks and palms, sit squatting “sliding” back on the wall. If
it is difficult to get up later, put a chair or a stick next to you.
Stand facing the wall so that one cheek, turned to the side,
chest, abdomen, and thighs “stuck” to the wall. Spread your
arms at shoulder level and position them so that your palms
“stick” to the wall. Raise your palms above your head. When
the palms are above the head — exhale, when they return to
shoulder level — inhale. Perform until exhaustion.

3. “Twisting the torso”. Aim to improve the mobility of
the muscles of the neck, shoulders, and torso. In a sitting or
standing position, place your palms on your shoulders or neck.
Rotate the head, neck and torso first to one side and then to
the other as much as possible. There should be a slight tension
in the muscles of the torso. Repeat 10 times.

4. Bending of the torso. Purpose: to improve posture and
improve mobility in the thoracic and lumbar spine. Sitting
on a chair, put your palms on your knees, lean forward, then
bend your back in an arc, straighten your shoulders. Then sit
up straight. Repeat 10 times. Sitting on a chair, place your
hands on your waist (take yourself by the waist). Bend at
the waist, protruding chest forward and straighten shoulders,
counting to 20 times. Then sit up straight. Repeat 10 times.

5. Push-ups. Aim: to stretch the shoulder muscles and
improve posture. Stand facing the corner of the room. Rest
your hands on both walls and bend to the corner, bending your
arms at the elbows so that you can feel the muscle tension.
When performing a tilt, do not take your feet off the floor.
Leaning down to continue to rest his hands on the walls for
20 seconds. Then return to starting position. Repeat 10 times.

6. Circular movements and inclinations of the torso. Aim:
To improve the mobility of the torso muscles. Starting posi-
tion standing, feet shoulder-width apart, arms at waist. Per-
form circular movements of the torso (how to rotate the hoop),
as well as tilts forward, backward, sideways. Repeat 10 times
in each direction.

7. Exercises for the muscles of the neck and upper arms
Turns the head to the side. Purpose: to improve mobility in
the cervical spine. In a sitting or standing position, slowly
turn your head from side to side, trying to look over your
shoulder when turning. Turning your head, hold it in this
position for up to 5 seconds. There should be a slight tension
in the muscles of the neck. Repeat 10 times. Slowly tilt your
head to the side, alternately to each shoulder. When leaning,
try not to turn your head, look ahead. There should be a
slight tension in the neck muscles with each tilt. Perform 10
inclines in each direction. In a sitting or standing position.
Unbend your neck and push your chin forward. Then return
to starting position. Repeat 10 times. Lower your head and
touch your chin to your chest, return your head to its original
position. Repeat 10 times.

8. Exercises for shoulder girdle muscles. Aim: To achieve
tension training and relaxation of the muscles of the upper
shoulder girdle. In a sitting or standing position, join hands
with palms together. Tighten your arms, that there is strength
so that the palms rest against each other. Count to 20. Repeat
5-10 times. In a sitting or standing position, bend your arms at
the elbows and bring your elbows back, bringing the shoulder
blades closer together. Keep them in this position, counting to
five. Repeat 10 times. In a sitting or standing position, make
circular movements with the shoulders (the shoulder moves
up, back, down and forward). Perform together or alternately
with each shoulder up to 5 times. Then repeat the circular
motions in the opposite direction (down, forward, up, back).

9. Exercise for hands. Aim: To improve mobility in the el-
bow and wrist joints. In a sitting position, put your hands on
your thighs, palms down. Then turn your hands palms up.
Start these alternating movements at a slow pace, then gra-
dually increase the pace of movements. In a sitting position,
slowly perform circular rotations of the hand of one hand in
the radial wrist joint. Perform five turns in each direction.
Then perform circular rotations of the brush of the other
hand. If necessary, to facilitate the movements of the brush
of one hand, you can fix this forearm with the other hand. In
a sitting or standing position, alternately touch the thumb to
2,3,4 and 5 fingers. Continue the exercise, trying to increase
the pace of movement.

Features of therapeutic massage in Parkinson’s disease. Mas-
sage is recommended daily. In complex therapy it gives an
excellent result. Stroking, warm-up and rubbing are the most
common massage techniques for parkinsonism. Weak shock
techniques and vibration are also possible [10]. Massage is
performed on the following areas: lower back; pelvic area;
lower extremities; abdominal area.

Massage of the lower back: stroking (in the direction
from the pelvic area to the lower corners of the shoulders):
a) straight; b) alternating; c) spiral; squeezing (in the same
direction): a) palm; b) transverse; kneading (on the long
muscles of the back): a) circular pad of the thumb; b) pads
of four fingers; c) the edge of the thumb; d) “pinch”; e) palm
with rolling; rubbing (on the lumbar region): a) rectilinear
pad and the mound of the thumb; b) circular pads of fingers;
c) the radial side of the brush; d) circular palm; e) sawing;
f) intersection; rubbing (along the spine from the sacrum to
the lower corners of the shoulder blades): a) rectilinear pads
of the 23" fingers; b) rubbing on the intercostal processes; c)
circular cushion of the 2" finger; d) circular pad of the third
finger [3,6].

Massage of the pelvic area on the gluteal muscles: stroking:
a) straight, b) alternating; squeezing; kneading: a) ordinary;
b) double ring; c) circular with both fists; d) circular.

Massage of the lower extremities. It is performed first
on the back surface in the following sequence: thigh, calf
muscle, sole.

Abdominal massage: stroking (palm surface of the hand
clockwise); horseshoe squeezing; kneading on the rectus
abdominis: a) ordinary; b) double ring; ¢) combined; d) pha-
langes of bent fingers; stroking; massaging the solar plexus.
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A total of 1214 sessions were held (daily or every other
day).

Physiotherapy allows you to activate metabolic processes,
improve blood circulation. In complex rehabilitation together
with exercise therapy, massage, physiotherapy techniques
have a positive effect on the central, peripheral and autonomic
nervous system, musculoskeletal system . The following
methods of physiotherapy were used: magnetic therapy;
ultrasound; electrosleep; magnetic therapy.

Magnetic therapy. A permanent magnetic field is used as
a sedative, excessive tonus reliever, immunostimulant; al-
ternating magnetic field of high or low frequency radiation
can relieve pain, reduce edema, reduce the intensity of in-
flammation; the impulse effect tones muscles and stimulates
the heart. The BTL-5000 magnetic therapy device was used
for magnetic therapy. The BTL-5000 combines 2 types of
therapy: electrotherapy and magnetic therapy, which are
controlled independently of each other and according to
the indications can be used in combination. The length and
the regimen of the procedure are assigned individually, de-
pending on the characteristics of the patient and the disease.
During the procedure, blood pressure is significantly reduced,
but after 45 sessions the body adapts.

Ultrasound therapy. Causes compression and stretching
of tissues, thereby stimulating the recovery process. Due
to the acoustic pressure, micro-vibrations of the tissues are
created and the areas that cannot be reached manually are
massaged. The treatment course often consists of 5—6 pro-
cedures. One treatment is about 15 minutes long. Its effects
include the improvement of metabolic processes in tissues;
an increase in the production of collagen and elastin; oxygen
saturation of cells; normalization of blood circulation; relief
to pain and cramps.

Electrosleep. The mechanism of action of this method means
direct and reflex effects of current pulses on the cerebral cor-
tex. This procedure stimulates hematopoiesis in the human
body, normalizes blood clotting, activates the function of
the gastrointestinal tract, improves the excretory and repro-
ductive system, and helps to lower blood cholesterol.

Diet therapy. Parkinson’s disease adversely affects the di-
gestive functions of the body. Patients with this disease often
experience a decrease in taste, smell, appetite, depressed
mood. They suffer from nausea, constipation, weight loss. The
basis of the daily diet for Parkinson’s disease should include
grains and cereals, enough vegetables and fruits, foods rich
in calcium and a small amount of protein-rich foods.

The daily human energy requirement is 25-30 kcal per
1 kg of body weight. When calculating calories in patients
with Parkinson’s disease, it is taken into account that violent
movements such as tremor, as well as spastic manifestations
consume about as many calories as moderate exercise [4]. The
ratio of carbohydrates and proteins should be at least 4-5:1.
The recommended daily dose of protein averages 0.8 g per
1 kg of body weight [9]. With Parkinson’s disease, it is not
recommended to starve; eat a lot of salt (6 grams per day is
recommended, it is better to salt food at the end of cooking);
fast food, a lot of sweets (carbohydrates abuse is dangerous

to health), snacks (they contain a lot of dyes); alcohol, soft
drinks. One should eat 5-6 meals — 3 main meals and 2 addi-
tional a day. There is no special diet for Parkinson’s disease.

However, the role of proper nutrition in this disease is very
important. Food should be varied, rich in B vitamins (B1, B2,
B6, B12, folic acid), which are involved in the regulation of
metabolism in nervous tissue, including increasing dopamine
levels. B12 and folic acid also reduce the amount of the ami-
no acid homocysteine (it is believed that it is involved in
the pathogenesis of the disease). These vitamins intake has a
positive effect on the mood of patients and reduces depression.

Among the recommended products for Parkinson’s disease,
B1 is found in potatoes, oatmeal, buckwheat, nuts, carrots,
spinach. Suppliers of B2 are eggs, cabbage, dairy products,
rosehip. B6 is obtained from cereals, meat, fish, bananas,
potatoes, berries. Sources of B12 are fish, soy, sea kale. Folic
acid (B9) is found in dark green vegetables (spinach, asparagus,
lettuce), avocados, beans, less in egg yolks. Patients are also
recommended products containing vitamins C, E, A (antioxi-
dants): fruits and berries; especially bright colors: red, yellow,
black (blueberries, strawberries, raspberries, black currants, red
peppers, beets, carrots, etc.). Vitamin E is abundant in unre-
fined vegetable oils, egg yolks. Patients should receive fruits,
vegetables, greens, potatoes, nuts, various seeds. Legumes are
recommended in the early stages of the disecase. White meat
(turkey, rabbit, chicken) is recommended.

Parkinson’s disease has a profound effect on motor activity
and muscle function. Therefore, patients may have problems
with eating itself— it may be difficult to hold a spoon, swallow,
chew pieces. To facilitate the process, doctors recommend
following these rules: eat small portions at least 5-6 times a
day, eat only sitting up straight, and when swallowing lean
forward slightly; no rush, chewing slowly, no mouth clogging,
eating liquid food. For convenience, you can drink through a
straw, it is important not to take large sips, so as not to splutter.
It is best to use a spoon. If it is difficult to hold in hands, one
can wrap the handle with any convenient tape. This will make
it wider and it will be easier to grab the spoon. For any dishes,
deep wide plates are preferable so that the food does not spill.
The table surface should not be gliding so that objects do not
move or fall to the floor due to involuntary movement. The
casiest way is to lay a thick textile tablecloth or put the dishes
on a special rubberized or bamboo mat.

Ergotherapy. Daily therapy, or ergotherapy, is a type of
rehabilitation treatment aimed at restoring those functions that
are necessary for daily activities. First of all, attention is paid
to the functioning of the upper extremities [8]. The purpose
of rehabilitation treatment is to ensure the independence of
a person in his daily life, to make their home environment
comfortable and safe, where everything is at hand, with
the help of special tools. Parkinson’s disease significantly
complicates self-care (dressing, washing, eating, taking a
bath, using the toilet) and interferes with daily activities both
around the house (cleaning, cooking and other household
chores) and outside the home (e.g. shopping). However, with
the help of various techniques and aids you can adapt to your
illness; you can become less dependent on its symptoms by
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Table 2. The condition of patients of different groups on the scales for assessing their condition (M £+ m)

Control (n =10) 71.13+0.32

25.52+0.30

22.16+0.23

61.04 £0.39"

Experimental (n = 10)

27.78 £0.27*

25.13+0.19*

*: significant (P < 0.01) difference between groups.

Table 3. Comparative assessment of patients in the control and experimental groups

Control group Experimental group Certainty

| Wayne's questionnaire | 64.0 + 3.2 point

|51 0% 5.4 point

|P<001

learning to cope with daily activities. Both individual and
group activities are used in rehabilitation treatment. Creative
activities help to improve the emotional state, as well as
improve hand function and fine motor skills.

The occupational therapy program included the following:
self-care training; using the toilet (the toilet should be high
and have handrails on both sides); washing (to avoid slipping,
the floor covering in the bathroom should be rough; move-
ment should be facilitated by handrails on the walls; a chair
should be put in the shower to avoid falls); eating (cutlery
with thickened handles, mounts for steadying plates); dres-
sing (activities that require fine motor skills such as fastening
and unbuttoning buttons and hooks, tying and untying laces;
putting on socks and shoes); sitting position; suitable clothing;
improvised means; changing position (the bed or chair should
have the appropriate height). As for the household chores and
other activities, small items must have thickened handles;
work tools must have long handles; work surfaces should be
high enough. Rehabilitation procedures should be started in
the early stages of the disease to better adapt to the disease
and live the most active life [1-10].

After the physical rehabilitation, the condition of the patients
significantly improved. Cognitive, mental functions, motor
abilities and manifestations of the cardiovascular system have
been effectively improved through exercise and the whole
complex of developed physical therapy. In patients, there was a
significant improvement in thinking, memory or decision-mak-
ing, recovery of motor skills. In the majority of patients, some
of the symptoms disappeared, and in the rest, myalgia and ar-
thralgia became less pronounced, thinking and mood improved,
and blood pressure returned to normal [11-15].

Changes in the condition of patients after physical therapy
for the better were registered according to both subjective and
objective survey data. The data on the scales for assessing
the condition of patients with non-motor manifestations
of Parkinson’s disease were particularly significant. They
showed a significant difference between the control and
experimental groups of patients. As can be seen in Table 2,
the final score in the control group of patients on the scale
of assessment of non-motor symptoms was 71.13 +0.32, on
the scale of mental disorders — 25.52 + 0.30, on the scale of
cognitive changes — 22.16 + 0.23 points.

The final score in the experimental group of patients with
non-motor manifestations of Parkinson’s disease on the scale
of assessment of non-motor symptoms was statistically

significantly lower and was 61.04 = 0.39 (P < 0.01). The
final score on the scale of mental disorders was statistically
significantly higher —27.78 £ 0.27 (P <0.01), on the scale of
cognitive changes, it also became statistically significantly
higher —25.13 £ 0.19 (P <0.01).

To assess non-motor symptoms, a patient questionnaire was
additionally used to detect autonomic disorders (according
to A. M. Wayne, 1998) (Table 3).

According to Wayne’s questionnaire of autonomic dis-
orders, the total score in the control group was 64.0 + 3.2.
In the experimental group of patients, the total score was
51.0 £ 5.4 points (P < 0.01).

Results

In the experimental group of patients, according to both
the scale of non-motor symptoms and Wayne’s questionnaire,
there was a statistically significant improvement in patients.
The final score in the experimental group of patients with
non-motor manifestations of Parkinson’s disease on the scale
of non-motor symptoms was statistically significantly lower
and was 61.04 £0.39 (P <0.01) (in the control group, it was
71.13+0.32). The final score on the scale of mental disorders
was statistically significantly higher—27.78 £ 0.27 (P<0.01)
(in the control group, it was 25.52 + 0.30), on the scale of
cognitive changes, it also became statistically significantly
higher —25.13 +£0.19 (P <0.01) (in the control group, it was
22.16 +0.23).

Discussion

Significant improvement in the condition of patients in
the experimental group by appropriate screening with scales
of research and interviewing patients to identify autonomic
disorders (according to A. M. Wayne, 1998) contributed to
the components of the rehabilitation program, which further
included classes with elements of occupational therapy.
Parkinson’s disease significantly complicates self-care and
interferes with daily activities both at home and outside. The
use of elements of occupational therapy is aimed at restoring
those functions that are necessary for daily activities

Conclusions

1. Before developing a rehabilitation program, a survey of
motor functions and non-motor symptoms was performed
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in patients with Parkinson’s disease. There were various
disorders: from a slight decrease in memory to more serious
problems with attention, thinking and memory, concentra-
tion. From the cardiovascular system, patients complained
of a feeling of increased heart rate, fading, cardiac arrest,
high blood pressure and its fluctuations, sweating, difficulty
breathing, shortness of breath, fainting in a stuffy room.
In some patients, non-motor signs of PD were manifested
by moderate cognitive impairment. Only a few have had
elements of dementia that indicate that PD is beginning to
affect areas of their brain that control attention, thinking,
and memory. Hallucinations, mainly visual, were recorded
in some patients. They could “see” animals or people who
were not really around them. At first, most people admitted
that hallucinations were not real to them.

Thus, the identified motor disorders and non-motor symp-
toms were taken into account when prescribing means and
methods of physical rehabilitation for the correction of motor
disorders.

2. Regular rehabilitation interventions slow down the pro-
gression of the disease. Therefore, immediately after the
examination and diagnosis, exercise, occupational therapy,
and diet are required. The main goal of physical therapy for
Parkinson’s disease is to relax muscles and joints, reduce
muscle atrophy caused by impaired mobility. Exercise
should stretch the shortened muscles and increase the mo-
bility of the joints, improve coordination of movements,
posture, and increase stride while walking. In addition,
physical rehabilitation improves breathing, strengthens
the voice and makes speech more expressive. Exercises
should cover all muscle groups and movements in all joints
to ensure maximum range of motion. Each session trains
a specific muscle group but most of these exercises should
focus on training those movements that help to overcome
the motor disorders caused by the disease. Any motor exer-
cises are easier to perform in a rhythmic mode which is
familiar or pleasant to the patient: ths can be either rhythmic
melodies or simple calculation, both aloud and “mentally”.
At Parkinson’s disease, it is necessary to do massage as
the patient loses the ability to move freely. Massage helps
to restore muscle mobility, but it is especially important that
it has a positive effect on the CNS. With parkinsonism, it
is desirable to massage daily or at least every other day. In
complex therapy, it gives an excellent result.

The general program of physical rehabilitation for the stu-
died groups included exercise therapy, physiotherapy, nutri-
tion and massage. The control and experimental groups were
offered exercise, physiotherapy, massage and nutrition. Some
elements of occupational therapy were added to the expe-
rimental group. The methods of physical rehabilitation used
during the experiment involve only biomechanical effects,
always individually oriented; they have no age-related con-
traindications.

3. Based on the results of the study, it can be concluded
that there is a significant difference (P < 0.01) in the con-
dition of patients on the final scores, with the pronounced
improvement in the condition of the experimental group

patients in comparison with the control group patients, fol-
lowing the results of all survey scales. The most significant
difference is observed on the scale of non-motor symptoms.
Components of the applied rehabilitation program, which
additionally included occupational therapy classes, obvi-
ously played a role in improving the patients’ condition by
appropriate screening with the help of research scales and
a questionnaire of patients for the detection of autonomic
disorders (according to A. M. Wayne, 1998). The imple-
mentation of rehabilitation measures for non-motor PD
manifestations had sufficient theoretical and practical justi-
fication, which was confirmed by relevant studies, and prob-
ably revealed the impact of rehabilitation on the processes
of neuroplasticity of patients with PD — synaptogenesis,
neurogenesis, neuronal sprinting, increased stimulators
of neurotransmitters. The improvement of patients, lower
blood pressure and some normalization of lipid homeostasis,
undoubtedly occurred under the influence of the developed
comprehensive physical rehabilitation.

4. The data obtained during the analysis of research results
testify to the effectiveness of the complex physical rehabi-
litation of motor disorders and non-motor manifestations of
Parkinson’s disease developed and used in the therapeutic
process, and allow to recommend it for wider implementation.

Prospects for further research. In the future, the clinic plans
to develop a physical rehabilitation program for Parkinson’s
disease using aquatherapy.
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BionoriyHo opieHTOBaHMM cuHTe3 nikiB (BIODS) Ha ocHOBI
rerepunnoxiaHux 2,5-gusamiweHux 1,3,4-okcagiasonis (YactuHa 2)

tO. B. KapneHko™@**F C. M. Kyniw®8, H. A. Anb Xanag/(8

3anopisbkuii AepKaBHUIA MeaNYHUI yHIBepcuTeT, YkpaiHa

A — KOHUenNUig Ta AnsaitH gocnimkeHHs; B — 36ip aanux; C — aHanis Ta iHTepnpeTauis gaHnx; D — HanucanHs cTatTi; E — peparyBanHs cTarTi;
F — ocTaToyHe 3aTBepaXeHHs cTaTTi

eTepoumMKniYHi CNONYKN — AyxXe BaXnvBa rany3b OpraHivyHoi Ximil Ta 3aBXAW akTyarnbHWi Ans BUBYEHHS acrnekT MeauyHoi XiMii, OCKInbKM
BOHMW MICTSTbCS B Pi3HUX Npenaparax, BiTamiHax i 6ionoriyHo akTUBHUX Cromykax.

1,3,4-Okcagia3onu npoTsrom ABOX AECATUNITb OYNK B LIEHTPI HAYKOBOTO iHTEpecy XiMikiB Yepes pi3HOMaHITHWIA TepaneBTUYHUIA NOTEHLa,
L0 3yMOBNEHUI NepeayciM NPUHLMNamMM KOMGIHAaTOPHOI XiMii Ta LUMPOKUM CMeKTPOM BionoriYHoi akTUBHOCTI. Y NPOLOBXKEHHI Ornsao-
BOI CTaTTi CUCTEMAaTM3yBanm 1 y3aranbHunm BiZoOMOCTI (DaxoBoi nitepaTypy, O CTOCYITbCA XiMii reTepunnoxigHux 2,5-anaamiieHmnx
1,3,4-0Kcaia30niB ik BaXINMBUX CUHTETUYHUX CyOCTpaTIB | nonepeaHuKiB Ans 6ionoriyHo opieHToBaHOro CUHTE3y. leTepouuknivHi 1,3,4-0k-
capiasonu Ta ixHi NOXigHi WMPOKO BUMKOPWUCTOBYIOTE SIK aHTWOakTepianbHi, (yHriumaHi, npotusananeHi, aHTUAiabeTUyHi, NpOTUPaKoBi,
npoTUTY6epKyNbO3Hi, aHTUMOKCUAATHI, NPOTUMAnAPIiiHi, 3HebonBanbHi, NPOTUCYAOMHI, aHTUAeNnpecuBHi 1 aHTK-BIT 3acobu. Baxnuso
HaronocuTH, Wo noeaHaHHs sapa 1,3,4-okcagiasony 3 pisHUMM reTePOLUKIIYHUMU pparMeHTamy B HU3L BUNaAKiB CynpOBOXKYBaNocs
BYHUKHEHHSIM CUHEPTiYHOTO ehekTy.

MeTa po60oTK — NoOLyK HOBUX BWAIB aKTUBHOCTI, CUCTEMAT3aLis Ta y3aranbHEHHs (axoBux NiTepaTypHUX axepen Woao mMetoais Gio-
0ri4HO opieHToBaHoro cuHTe3y nikie (BIODS) Ha OCHOBI reTepunnoxigHux 2,5-ausamiwiennx 1,3,4-okcagiasonis.

BucHoBku. MpoaHaniayBanu, y3aranbHumv W cuctemMaTusyBanu pesynsrati JocrigpxeHHs 6ionorivHoi aktueHocTi 1,3,4-okcapiasonis,
LLIO iano 3MOory MiaTBEPANTU iXHIN pisHOGIYHMIA hapmakosoriyHuiA | BionoriyHni noTeHuian. BctaHoBNEHO, LLO OKcaaia3onbHuii ckadong
SIK OCHOBHWI CTPYKTYPHUIA KOMMOHEHT BXOAMTb A0 CKMaay Pi3HOMaHITHWUX GiONOriYHO akTUBHUX CMOMYK, @ OTXKe AOLINMbHE iX BUBYEHHS 5K
NEePCMEKTUBHOI CTPYKTYPHOT MaTpuLi ANst KOHCTPYIOBaHHS nikonoaibHyX Moneky”n. AHani3 BUKaaeHoro Matepiany NiaTBEpIKYE BaXNMBICTb
i peanbHy nepcnekTyBy BioNoriYHO OPIEHTOBAHOTO CUHTE3Y NiKIB LIbOTO CErMEeHTa XiMii a30TOBMICHWX reTEPOLMKITIB.

Knrouogi cnosa: 1,3,4-okcagiasonu, antuaiabetnyHa fis, aHTuaiypetuyHa ais, npotucyaoMHi 3acobu, aHTUNipeTuyHi npenapaty, npo-
Tu3anasbHa aKTUBHICTb, XBOpoba AnbLireiimepa.
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Biologically oriented synthesis of medicines (BIODS) based on heterylpoxid 2,5-disubstituted 1,3,4-oxadiazoles (Part 2)
Yu. V. Karpenko, S. M. Kulish, N. A. Al Halaf

Heterocyclic compounds make a very important branch of organic chemistry, and it has always been an interesting area of study in medical
chemistry. They are present in a variety of drugs, vitamins and biologically active compounds.

Over two decades, 1,3,4-oxadiazoles have been of interest to chemists owing to their diverse therapeutic potential; the studies focus
mainly on the principles of combinatorial chemistry with a broad spectrum of biological activity. In the continuation of the review article,
the general literature sources that consider chemical heteryl derivatives of 2,5-disubstituted 1,3,4-oxadiazoles as important synthetic
substrates and precursors for biologically oriented synthesis, are systematized. Heterocyclic 1,3,4-oxadiazoles and their derivatives are
widely used as antibacterial, fungicidal, anti-inflammatory, antidiabetic, anticancer, antitubercular, antioxidant, antimalarial, analgesic,
anticonvulsant, antidepressant and anti-HIV drugs. It is important to note that the combination of 1,3,4-oxadiazole nuclei with different
heterocyclic moieties in some cases had synergistic effect.

The aim of the work is the search for new activities, systematization and generalization of literature sources on methods of biologically
oriented drug synthesis (BIODS) based on heteryl derivatives of 2,5-disubstituted 1,3,4-oxadiazoles.

Conclusions. The article analyzes, generalizes and systematizes the data obtained from the literature that describes the results of
the study of the biological activity of 1,3,4-oxadiazoles, which allowed to confirm their diverse pharmacological and biological potential. It
is established that oxadiazoscafold as the main structural component is found in various biologically active compounds which evidences
the relevance of its further studies as a perspective structural matrix for construction of drug-like molecules. The analysis of the presented
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Biologically oriented drug synthesis (BIODS) based on heteryl-derived 2,5-disubstituted 1,3,4-oxadiazoles (Part 2)

material demonstrates the significance and prospectivity of biologically oriented drugs of this segment of the chemistry of nitrogen-
containing heterocycles.

Key words: oxadiazoles, antidiabetic, antidiuretic effect, anticonvulsants, antipyretics, anti-inflammatories, Alzheimer’s disease.
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Buonoruyecku opueHTMpOBaHHBIN CUHTE3 nekapcTs (BIODS) Ha ocHOBe reTepunnpon3BOAHbIX 2,5-4U3aMeLLeHHbIX
1,3,4-okcapmasonoB (YacTb 2)

t0. B. Kapnenko, C. H. Kynuw, H. A. Anb Xanad

FeTepouMKnmquKme COeMHEeHNA — OYeHb BaXXHad OTpacib OpFaHI/I‘-IeCKOIZ XUMUN N BCEraa aKTyaﬂbeIVI acnekT MeaMLUMHCKON XUMIK, Tak
KaK OHM coaepXKaTcda B CaMblX pa3HbIX npenapaTtax, BUTaMuUHax n 61ONOrMYeckn akTUBHbLIX COEANHEHUSAX.

1,3,4-Okcagmasonbl B TEYEHWE [ABYX AECATUNETUI Obinn B LIEHTPE MHTEPECA XUMWKOB B CBSI3W C pa3HOOOpasHbiM TepaneBTUHECKUM
noTeHLmanom, obycnoBneHHbIM B OCHOBHOM MPUHLMNAMU KOMOMHATOPHOM XMMWW W LUMPOKM CMEKTPOM GMOMOrMyeckomn akTuBHocTn. B
NpoAomKeHn 0b3opa cucTeMaTnanpoBaHbl 1 0600LLEHbI JaHHBIE HAaYYHOW NUTEPATYpbI, KAaCatLLIMECs reTepunnpon3BoaHbIX 2,5-an3a-
MeLLEeHHbIX 1,3,4-0KCaanasonoB Kak BaXHbIX CUHTETUYECKUX CyOCTPaTOB U NPeALEeCTBEHHUKOB A1 GUONOrMYeckn OpueHTUPOBAHHOMO
cuHTe3a. [eTepouuknyeckme npoussoaHsie 1,3,4-okcagmasona LMPOKO NPUMEHSIIOT Kak aHTubakTepuanbHble, PYHrMUMaHbIE, MPOTUBO-
BOCManuTenbHble, aHTUANabeTNYeckne, NPOTUBOPAKOBLIE, MPOTUBOTYOEPKYNE3HbIe, aHTUOKCUMAAHTHBIE, MPOTUBOMANSAPUIHbIE, 06e36051-
BatoLLMe, NPOTUBOCYAOPOXHbIE, aHTUAENPECCUBHBIE U aHTU-BY cpepcTsa. BaxHo oTMETUTb, UTO codeTaHme sigpa 1,3,4-okcagmasona ¢
pa3HbIMM reTEPOLMKIINYECKUMI pparMeHTamMm B psifie Cry4YaeB COMpOBOXAanoch BO3HUKHOBEHMEM CUHEPIYECKOro adhdekTa.

Llenk pa6oTbl — NOVUCK HOBbIX BULOB aKTUBHOCTY, CUCTEMATM3aLMS M 0606LLEHUE AAaHHBIX HAYYHO NUTEPATYPbl OTHOCUTENBHO METOAOB
61onormyecky opueHTMpPoOBaHHOrO cuHTe3a nekapcts (BIODS) Ha ocHoBe reTepunnpou3BoaHbIX 2,5-an3amellerHbix 1,3,4-okcagmasonos.

BeiBogb!. [poaHanuanpoBaHsl, 0606LLeHbI 1 CUCTEMATU3MPOBAHBI pe3yrbTaThl UCCNef0BaHWs G1ONOrMYecKot akTuBHOCTK 1,3,4-okcaam-
a3010B, YTO AaN10 BO3MOXHOCTb NOATBEPANTb UX PA3HOCTOPOHHMI hapMakonornieckuin u Gronornyeckuini noTeHumuan. YCTaHoBMNEeHo, 4To
OKCaaMasonbHbIN ckadhon kak OCHOBHOMW CTPYKTYPHBbIA KOMMOHEHT BXOAMT B COCTaB pa3HO0Opa3HbiX G1ONoryeckyt akTUBHbIX COEAUHEHWI
1 CBUAETENBCTBYET 0 LenecoobpasHOCTW NX U3YYeHWs Kak NEPCTIEKTUBHOMN CTPYKTYPHOW MaTpuLibl AN KOHCTPYVMPOBaHUS NIEKAPCTBEHHbIX
mornekyn. AHanv3 NnpefcTaBneHHOro MaTeprana noaTBEPXKAAET BaXXHOCTb 1 pearbHyk NepenekTuBy G1onorniyeckm opueHTMpoOBaHHOMO
CUHTE3a NIekapCTB 3TOr0 CErMEHTa XMMUM a30TCOAEPKALLMX reTepOLMKIOB.

KnioueBsble croa: 1,3,4-okcagunasonbl, aHTuanabeTnyeckoe aencTeme, aHTMAMypeTUyeckoe AenNCTBIMe, NPOTUBOCYLOPOXKHbIE CPEACTBA,

aHTUNMpEeTUYEeCKMe npenapatbl, NPOTUBOBOCNANUTENbHAS aKTUBHOCTb, 60ne3Hb AnbLreiivepa.

AxTyanbHbIe Bonpocki hapMaLeBTUYeCKOM U MeAVLMHCKOWM Hayku 1 npakTuku. 2021. T. 14, Ne 3(37). C. 390-398

leTeponmKITivHI CIIOMYKH — My>Ke BaXKITHBA FATy3b OPTaHiTHO1
XiMmii Ta 3aBXK/M aKTyaJIbHHH JUTsl BUBUCHHS aCIIEKT MEMYHOT
XiMii, OCKUTBKM BOHH MICTATHCS B PI3HUX Mperaparax, BiTa-
MiHaX 1 010JIOTiYHO aKTHMBHUX CHOJIYKaX (IPOTHIYXJIMHHI,
NIPOTH3aNalbHI, aHTHCTIPECHBHI, aHTHOAKTEpiabHi, TPo-
TUTPUOKOBI, TIPOTUBIPYCHI, MPOTHia0eTHYHI, TepOinnIHI
Ta HceKTUIM/IHI 3acoom) [1,2]. Terepouunkiiiuni yacTHHU
MalOTh BKIIMBI BIIACTHBOCTI B CHHTETHYHHX Mperaparax,
SIK-OT MiJABUIIICHA IPOHUKHICTD, CCICKTUBHICT, JIMOMiTb-
HICTB, MTOJSIPHICTH 1 PO3YMHHICTH, 1 TOMY BOHHU IIPUBEPHYIIH
yBary B acIeKTi MEINYHOI XiMil Ta po3po0OieHHs JikiB [3].

Oxcaia301u BitoMi K MOXiaHI QypaHy, OCKITBKH iX OTpH-
MYIOTb i3 )ypaHOBOTO KiJIbIIS IIITXOM 3aMiHH IBOX METHIIC-
HoBux rpyn (-CH=) noma azomernnamu (-N=). HasBHicTb
aroma OKCHI€HY 3MYIIy€ OKCaIia30JIbHI KUTBIS HiITH SIK
CTIOJTYYEHI JI€HU 3 HU3bKUM apOMaTHYHUM XapaKTepoM, sIK
1,2,3-, 1,2,4- ta 1,2,5-i30mepu, kpim i3omepa 1,3,4-okcami-
azoiy, SIKMKA Mae HaMBUILMK CTYITIHb apOMaTHYHOCTI ceper
iHIIUX 130MepiB. AkuentopHuil edekr atomiB Hirporeny
3HWXKYE eNEeKTPOHHY TyCTHHY Ha aromax KapOony, Tomy
OKCaJlia30JIi HEe MOXYTh 3a3HABaTH €NEKTPO(DITHHUX 3a-
MimeHs B aromiB KapOoHy, ane komm 10 0KcaIia30db6HOTO
KUTBIIS TIPHEAHYETHCS TOHOPHA TPyTIa, eleKTpodinbHa pe-
AKIIis CTAa€ MOXITHBOIO.

1,3,4-Oxcaia30u IPOTATOM JIBOX ICCATHIITH OyIH B
LIEHTPI1 iHTepecy XIMIKiB 4epe3 pi3HOMaHITHHUI TepareBTHY-

HUH morermian. [erepormkiiuni 1,3,4-okcamia3onu Ta ixHi
MTOXiHI IMUPOKO BHUKOPHUCTOBYIOTH SIK aHTHOAKTepiambHi
[4—6], pyHTinumHi [7,8], mpotu3ananeHi [9], aHTHIIa0C THYHI
[10,11], mporupaxosi [ 12—14], nporutydepkymnbo3Hi [15], an-
THOKcuaartHi [ 16,17], mporumarspiiini [ 18], 3HeO0MOBaAIBHI,
MIPOTHCYIOMHI, aHTHAenpecuBHi it antu-BlJI [19] 3acobw.
3ayBaKuMo, 110 TIO€THAHHS sipa 1,3,4-0Kkcaia3oiy 3 pis-
HUMH T€TEPOIUKIIIYHUME (pparMeHTaMu B HU3I[ BUIMAKIB
CYIPOBOJIKYBAJIOCS] BUHUKHEHHSIM CHHEPTTYHOTO e(eKTY.

Leit ormsan — cnpoba cuctemMaru3anii Ta y3aralbHEHHS
BioMocTer (paxoBoi JiTepaTypu 3a OCTaHHI POKH OO
METOIiB O10JIOTIYHO Opi€eHTOBaHOTO cHHTE3Y JikiB (BIODS)
Ha OCHOBI TeTePIIIITOXiTHUX 2,5-nmu3aMimreHnx 1,3,4-okcai-
a30J1iB, [II0 CTAHYTh OCHOBOIO JIJISl CTBOPEHHSI OPUTIHAIBHUX
JIKApChKUX 3aCO0IB Ta MOMUIUBICTIO IUTS TXHBOT XiMI4HOL
MoudiKarmii.

4. Awrupiypernuna aktusnicTb. JIBl HOBI cepii TiOpuaiB
1,3,4-okcaia3onoeH30cyibhoHaMi Ty pO3pOOKIIH Ta CHHTE-
3yBaJIH /IS OL[IHFOBAHHsI iXHBOT'O MOTEHIiaTy 110 iHr10yBaHHsI
npotH pizHux $opm kapodoanrigpasu [20]. ABropu 3acTocy-
BaJIM CTPATETII0 «XBOCTOBOTO MiAXOMY» UIS PO3POOICHHS
apOMaTHUYHHX CYIb(POHAMITHUX KapKaciB i3 KapOOHITBHUM
Ta aMigHUM JiHKepoM [21]. ¥ mpoMy mocmimkeHHI aHa-
J3yBaJM TMPUPOAY Pi3HUX 3aMICHHUKIB Ha apOMaTHIHOMY
KUTBIN, 1m0 MicTHTh 1,3,4-0Kkcamia3omn, it e(peKTUBHOCTI
Ta CEeNeKTUBHOCTI mono oxHiei i3ogopmu hCA. Y mpomy
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Puc. 3. CuHTe3 HOBUX 2-(2-((2-ranoreHo)okcu)deHin)-5-

KOHTEKCTi (papMakosoriqaa oUibHICTh 1,3,4-0Kkcasiazomy
MOke OyTH IIHHAM IHCTPYMEHTOM, SIKHIA BapTO 3aCTOCOBY-
BATH JUIsl OTPUMAHHS HOBHX 1 CHJIbHHX cenekTuBHuX CAl,
TIOTEHIIHHO KOPUCHHX JUISl JTIKyBaHHS Pi3HUX 3aXBOPIOBAHb
SIK XIMIOTEpaIeBTHIHUX 3ac00iB (puc. I).

5. Autugiabernuna akTuBHicTh., CydacHe IOCIIIKCHHS
MAKUCTAHCHKUX YYCHUX [22] 3aCHOBaHE Ha TOCITIJOBHOMY
TIEPETBOPEHHI 1HIOMIIOYTaHOBOI KUCIOTH B IHAOMLIOyTA-
HOTIJIpa3u/l NUISIXOM XIMIYHHX TIEPETBOPEHb eNeKTpodiib-
HUX 2-OpoM-N-¢eHin/apunaneramiais 3 HyKIeopiIbHIMI
ananoramu 1,3,4-okcamia3on-2-Tiomy, o0 OTPUMATH P
N-3amimenux noxiguux 1,3,4-okcaniazon-2-tiony. Yci
CHHTE30BaHI MOJIEKYJIM aBTOPH IEPEBIPMIM Ha HASBHICTD
MIPOTHAIA0ETHIHOTO MOTEHITIATy IUITXOM iHTi0yBaHHS (hep-
MEHTY O-IJIFOKO3UJIa3H, 3MIHCHWIN JOCTIIPKeHHS in silico;
HA ITiJICTaBi TEMOJIITHYHOT aKTHBHOCTI MIITBEPIHKECHO IXHIO

—

(o]

N,H, * H,O/EtOH N o
reflux, 9 rog \

HN —NH,

(0] —\ s
\\ (CN)Br/ MeOH
\N R-CHO nepeMiLLyBaHHs!
- >_< 1,5ron
AcOH 7N

10-12 ron, 80°C

(ankinTio)-1,3,4-okcapiasony sk MOTEHLINHWX NPOTUCYOOMHUX 3acobiB.

HU3bKY IUTOTOKCHYHICTH. 3 IBOTO JOCIIIKEHHS MOKHA
3pOOUTH BHCHOBOK, ITIO ITi MOJIEKYIIH MOYKYTh Oy TH CHITbHIMHU
npotuaiadeTHIHUMHE 3acodamu (puc. 2).

VY momykax NOTEHHIHHUX MPOTHAIa0CTHYHUX 3ac00iB
cuHTe3yBasH [23] cepito HOBHX TiOpHIHHUX aHAJOTiB OCH-
3otiazon-1,3,4-okcamiazon-4-riazomiguHony (puc. 3). Cim
00paHMX CIONYK 13 HaWKpaIlIMMH TTOKa3HUKaMH JIOKIHIY
TIePEeBIPIIIN Ha aHTUTINEPIITIKeMiYHy e(DeKTHBHICTD in Vivo
3a JIOTIOMOTOIO [IEPOPAILHOIO TECTY Ha TOJEPAHTHICTH J0
IIIIOKO3H y HelaOe THYHUX 1Ly PiB 1 Ha MOZICIISIX JIIa0eTHIHHUX
IIypiB, IHIYKOBAaHNX CTPENTO30TOIIITHOM. YCi CITOTYKH CIIPH-
YHHWIN BIAMIHHE 200 IMOMIPHE 3HW)KCHHS PIBHSI IFOKO3U Y
KPOBI; IOX11H1 ITOKa3aJIy Kpallly iHri0y04y aKTHBHICTb LII0I0
0-TITIOKO3WIAa3H HABITH OLNTbINe, HIXK CTAaHAapTHA akap0o3a —
IC,;=0,21+0,01 MmxM. OTKe, i HOBi riOPUIK MOKYTh Oy TH
TIOTEHLIMHAMH KaHIMaTaMH Ha Te, 100 CTaTH JIiepamu JUIs
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Puc. 6. CunTe3 HoBUX 2-(2-((2-ranoreHo)okcu)deHin)-5-(ankinTio)-1,3,4-okcagiasony Sk NOTEHLINHNX NPOTUCYAOMHMUX 3acobiB.

PO3pOOIEHHS HOBUX JIIKiB, III0 BUKJIMKAIOTh aHTHTIITepIITiKe-
MIYHUH e(eKT TP MepopaTbHOMY MPUIIMAaHHI.

IykpoBuii niabGet i TyOEpKyIIb03 — XpOHIYHI 3aXBOPIOBAH-
Hsl, 1[0 CHJIBHO BPaXKaroTh JIFOACTBO [24]. Y cBiTi 422 MitH
JIOPOCIINX CTPAK/IAIOTh Ha IIyKPOBHIA J1ia0eT, peecTpyroTh 2
MUIBHOHU cMepTei Bi TyOepKynbo3y. bidmioreka ananoris
MEpKaNTOOKCa1ia30/ly CHHTE30BaHa LUKIII3allier0 OeH30-
Tifpa3suay 3 HACTYIHHM HYKJICO(DITEHUM alKiTyBaHHIM/
apuIIoBaHHAM. [ledKki CIIOMyKH IOKa3ald Kpaily IpOTH-
JliabeTn4Hy aKkTHBHICTb 13 62 % iHriOyrouoi aii. Excnepu-
MEHTaJIbHI JIaHi CBIJYaTh, 110 CIOIyKa-JIijep — HaOUIbII
TIOMITHUH HETOKCUYHMH JIIKapChKUi 3aci0 i3 1M0J0BKEHO0
TyOEpKY/IbO3HOIO Ta aHTU11a0eTHIHOIO aKTUBHICTIO (puc. 4).

[ariOyBaHHS O-TITFOKO3UIA3M — e(PEKTHBHA CTpATETis s
KOHTPOJTIO TIepIITiKeMii B MAIIEHTIB 13 I[yKPOBHM ia0eToM
[25]. TuriGiTOopH O-TIFOKO3MAA3HM TAKOK BHKOPHUCTOBYIOTH
SIK 3aCO0M TIPOTH OXKUPIHHS Ta MPOTUBIPYCHI Mperapary.
Bepyun 110 yBaru Giibliy BaKJIMBICTh 1HT10ITOPIB O-IJTIOKO-
317131 Y LIbOMY JIOCJI/PKEHHI, aBTOPU MPEICTaBHIIN CHHTE3
riOpUTHIX aHAJIOTIB OKCA/Iia30J1iB HA OCHOBI OKCOIHIOMY. Yci

CTIONyKH — TIOTY>KHi iHTibiTopn pepmenty 3i snauennsvm IC,
y miamasoni Bix 1,25 + 0,05 1o 268,36 + 4,22 MxM (puc. 5).
6. Iporucyromua akrupnicts. Afshin Z. et al. [26] cun-
Te3yBaJIM MOXiaHI 2,5-nu3aminenux 1,3,4-okcamiasomiB i3
METWJIBHUMH, €TWIIBHUMH Ta OCH3WILHUMHU paJHKallaMu 3
BHPA)KEHOIO ITPOTUCY/IOMHOIO aKTHBHICTIO (puc. 6).

CHHTE30BaH1 COYKH JI0CITiTMITH JUTS OIIIHFOBAHHS SIK TIPO-
THUCYIOMHHX 3aC001B 32 JOTIOMOTOIO SIKiCHUX aHaTi3iB i3 BU-
KopucTaHHsaM TecTiB MES (MakcHMaJIbHUM €TIEKTPOIIIOKOM )
i PTZ (nentunenrerpasonom). [lepumii ananiz nepenbavae
THIYKIIO CY/ZIOM €JIEKTPHYHUM IIUISIXOM, Y paMKax JIpyroro
THIIYKIIis CY/IOM 3/1IHCHIOETHCSI XIMIYHUM IuTsixoM. Crionyka,
1110 Ma€ (hTOP-3aMiCHHK B OPTOIIOIOKEHH] OCH3UIIOKCUTPYTIH,
TIOKa3ajia HalKpary IIpOTHCYJOMHY aKTHBHICTb y MOJETISIX
PTZ i MES.

[aniiiceKki BUeHi [27] 3amponoHyBaH MIIIX CHHTE3Y ridpu-
niB 1,3,4-okcaiasony 3 minepuanHoM (puc. 7). 3-MOMik HUX
TPH CIOJTYKH IOKa3aJi 3Ha4yIly IPOTUCYIOMHY aKTHBHICTB,
CIPUUYUHEHY NMEeHTUIeHTeTpaszonaoM (scPTZ). ¥ mureid, mo
TIONIEPEAHBO OTPUMAIIH AOCIIDKEHI CIIOITYKH, HE CIIOCTEPi-
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Puc. 9. «3enennit» cuHTe3 HoBux 4-(((5-(((5-meTunbeHso[d]okcason-2-in)tio)metnn)-1,3,4-okcapiason-2-in)Tio)MeTn)-2H-XpoOMeH-2-0HiB.

Puc. 10. MpotunapasutapHi 3acobu noxigHi 1,3,4-okcapiasony.

TaJIM TOPYIICHHS KoopuHamii pyxiB. [1oxiaHi Takox Mau
BUPaKCHY aHTU/ICTIPECUBHY aKTHBHICTB, T030aBJIEHY CEpO-
TOHIHEPTiYHOI ayrMeHTallil, 10 OI[IHIOBAJIM 32 JIOIIOMOTOI0
TECTY IIaBaHHS.

7. Antunipernuna akrusnicts. Cheptea C. et al. [28]
CHHTE3yBaIM cepito 3 2-(5°-HiTpoinmazon-1’-metmn)-5-(6po-
ModeHinamino)-1,3,4-okcamiazomniB. Yci CIIOTYKH XapaKTepy-
3yBAJIMCS CUIILHOO YKAPO3HIDKYBAIBHOKO JTIER0, 1110 MOII0HA
JI0 aneTHIICANIIMIOBOT KUCIOTH (puc. §).

Inpiiiceki BueHi [29] mokaszamu «3eJeHy» MPOIeIypy
cunre3y HOBUX 4(((5-(((5-metmnben3o[d]okcaszon-2-i1)Tio)
metun)- 1,3,4-okcaaiazon-2-in)rio)mernin)-2 H-xpomeH-2-
OHIB. AHAJII3 CHHTE30BaHMX CIIOJIYK [T0Ka3aB, 1110 BOHU MAIOTh

A

z—=
l

]

IIEHTHYHI KOH(pOpMAIii 10 HAaA3BUYaHHO CEICKTHBHOTO
aTibiTopa LIOI-2. Ilix yac GioNOTIYHUX IOCTIKEHb 3 5-
CyBaJIH, 1110 CIIOIYKH — HAWO1IbI e(hDEeKTHBHI Ta CEICKTUBHI
HOI'-2 inribitopu (Ha BiMiHY Bif Me(heHaMiHOBOI KMCJIOTH).
3ayBa)XMMO: CIOIYKH, 1110 OyJIM aKTHBHUMH 10 iHTiOiTOpa
HOTI-2, Takox Oyar aKTHBHIMU SIK aHTHOKCUIAHTH (puc. 9).

8. [Iporunapaszurapni 3acoon. Patel K. et al. [30] onucanu
CHHTE3 Ta aHTUI'€IbMIHTHY aKTUBHICTS cepii 1,3,4-okcamia-
301iB (puc. 10). bionoriuyHe OIiHIOBaHHS 3MIMCHIIH TPOTH
JOLIOBUX 4epB’sKiB (Perituma posthuma) y COTbOBOMY
PO34KHI 3 BAKOPUCTAHHIM alIbOCHIa30ITy SIK pehepeHTHOro
npernapary. Yac napasidy Ta cMepTi BU3HauaJIH SIK yac, HeoO-
X1JJHUH JU1s1 TOTO, 1100 JIOII0BI YePB’ IKK CTaJI HEPYXOMHUMH

394 AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeanYHoi Hayku Ta npaktuku. 2021. T. 14, Ne3(37)

ISSN 2306-8094



Biologically oriented drug synthesis (BIODS) based on heteryl-derived 2,5-disubstituted 1,3,4-oxadiazoles (Part 2)
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Puc. 11. CuHTes npotunapasutapHux 3acobis y psagy 1-(2-(5-HitpoTioden-2-in)-5-(4R-therin)-1,3,4-okcapiason-3(2H)-in)etaH-1-oHiB.
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Puc. 12. CuHTe3 MonekynsipHux ribpuais 2-nipugunninepasuHy 1a 5-eHin-1,3,4-okcagiasonis sk NoTeHLiH1X 6aratodyHKLUioHanbHUX 3acobiB Ans

nikyBaHHs xBopobyu AnbLreiimepa.

Ta Oynu 1HEPTHUMH 10 30BHIIIHIX MOApa3HUKiB. CHOMyKH
MoKa3zany OUTBIIMK Yac mapaiidyy MOPIBHSIHO 3 THM, IO
3apeecTPOBAHUMN JUIsl CTAHAAPTHOTO Iperapary.

Bpasmibceki BueHi [3 1] BUSBIUIH: HITPOT€HOBMICHI T€TEPO-
LUKJIIYHI MOJIEKYJIH, IO MIiCTATh (hapmaxogop 1,3,4-oxcani-
a30I1y, aKTUBHI IPOTH TpuranocoMatumis (7. cruzi) (puc. 11).
AHTUTPUNIAHOCOMHY aKTHBHICTh BU3HAYAIIH IIIOI0 EITiMacTH-
rotHUX GopMm 7. cruzi (ram Y) pa3oM i3 peepeHTHUM
npenaparom OensHinasonom. 3nadenns IC, mokasamm, mo
BCl MOJIEKYJIM — CHJIbHI iHTiOiTOpH. HalicupHinne moxiaHe
mano 3Hagenns IC ) = 7,91 mxmons/n npotu 7. cruzi, mo
ICTOTHO TIepeBepIyBalio pedepeHc-rpenapar.

9. JlikyBanns xsopobu Aubureiimepa. IIpupona xso-
pobu AnbureiiMepa CoHyKae AOCITITHUKIB Po3po0isiTh
Oararo(yHKIIOHANBHI 3aco0u. [Hmifichki BueHi [32] cuH-
Te3yBaJu MOJEKYISIpHI TiOpuau 2-mipuaAnIIIinepasuHy
3 5-¢penin-1,3,4-okcaniazonamu (puc. 12). bionoriuyna
AKTHUBHICTh CHHTE30BaHUX CIIOJYK CBIIYMTH IIPO ICTOTHHUH
i 30ayaHCOBaHMY HTIOYIOUMIA MMOTEHINA MO0 ILIHOBUX
(epmenTiB. [Tokazamu Tako BUTICHEHHS PO Homumy
3 nepugeprynoro anionHoro caity (PAS) hAChE, uynoBy
MIPOHHKHICTH reMaToeHnehaIiyHoro 6ap’epa B napaneabHO-
My aHaJIi31 MPOHUKHEHHs mTy4HOoi MeMOpanu (PAMPA) ta
HEHpPOIPOTEKTOPHY 3aTHICTB IPOTH HEHPOOIaCTOMH KIIITHH

SH-SY5Y ninii. ba Ginblie, MOBEIIHKOBI JTOCTIHKEHHS i1
Vivo, IO BUKOHaHI B JIAOIpHHTAX JUTS [Ty PiB, TIOKA3aJTH ITOKpPa-
IIEHHSA HABYAHHS Ta ITaM’ITi IPH KOTHITHBHHUX JUCHYHKIILAX,
IHJIyKOBaHHX CKOTOJIaMiHOM. JIOCITI[PKeHHS ex vivo TIoKa3asu
samkenHs akruBHOCTI AChE Ta aHTHOKCHIaHTHOTO OTEHI-
Ty CIIONYKH 3 MOYKJIUBICTIO MIEPOPATLHOTO BCMOKTYBAHHSI,
10 MiATBEPIPKEHO (hapMaKOKIHETHIHUMH JOCITiIKSHHIMH.

BucHoBKu

1. IIpoanani3yBaiu, y3arajJpHWIN U CHCTEMAaTH3yBaIH
BiZIOMOCTI IIPO PE3yIBTaTH AOCIiHKEHHS 010JI0T19HOT aKTHB-
HocrTi 1,3,4-okcaia3omiB, 10 Ja10 3MOTY ITiATBEPIUTH IXHIN
pi3HOOIUHMH (hapMaKoIOTiYHUH 1 G10IOTYHHI MOTEHIIIAI.

2. BcraHOoBIIEHO, IO OKCalia30JdbHUE cKado K Oc-
HOBHUI CTPYKTYpHHUI KOMITOHEHT BXOIHUTH JIO0 CKIIAITy pi3-
HOMaHITHHX 010JI0TTYHO aKTUBHHUX CIIOJYK, & OTKE JIOIUTbHE
X BUBYEHHS SIK NEPCHEKTHUBHOI CTPYKTYPHOI MaTpHILli JUIst
KOHCTPYIOBaHHS JIIKOTIOIOHMX MOJICKYJL.

3. AHari3 BUKJIaJICHOTO MaTepiaiy MiATBEepIKYE BayKIIU-
BICTh 1 peajbHy MEPCIEeKTHBY O10JIOTIYHO OPIEHTOBAHOTO
CHHTE3Y JIIKIB IIbOI'0 CerMeHTa XiMii a30TOBMICHHX I'eTepo-
LIMKJIIB.
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