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CTPYKTYPHO-®YHKIIIOHAJBbHI PIBHI CYAUHHOI CACTEMM I TATOJIOTIA
T'OJJOBHOI'O MO3KY ITPH ATEPOCKJIEPO3I TA APTEPIAJIbHIN I'NITEPTEH3II

Axmyansnicms. Ha cooeooniwniii denv 6 Yxpaini nanivyemocs 0eKkinbka MinblloHie epoMads 3 yepedposackyiapHoIo X60poooio
(LIBX), wo nog’szano 3 npoepecy8anuam cmapinia HACeNeHHs, HECNPUAMIUBUMU eKOHOMIYHUMU MA eKONIO2IYHUMU YMOBaMY, Hepayi-
OHANBHUM Xapuyeanuam, 2inoounamicio. [Ipome, ocrnosHowo npuuunolo pozeumxy L{BX € po3nad kpoBOmMoKy y peuosuHi Mo3Ky, aKuil
NOPYULYE MEXAHIZM CamMopecyrAyii MO3KOB020 Kp0Bo0bi2y, BUKIUKAIOUU KUCHe8e 20100YBANHA MA He2AMUGHO GNIUBAIOYU HA CUCTIEM-
Hutl kpogoobie. Tomy npobrema niosuujents egpexmusocmi meouunoi i gizuunoi peadinimayii nayienmis 3 L{BX nompebye supiwenns
WAsIXOM Ni0OOPY KOMNILEKCY OLEGUX BIOHOGHUX 3AC00I8 3 YPAXYS8AHHAM il cmadii i nepiody 3ax60pi08anHsl, CMAHOM MO3K0B020 KPOBOO-
obiey, emanie peabinimayii, wo 06YMOBIIOE AKMYANbHICIb HANPAMKY OOCTIOHCEHHSL.

Mema oocnidycenns. Busnauenns mop@o@yHKyioHATbHUX NOKA3HUKIE, CMAH YEeHMPAIbHOI ma yepedpanrbHoi 2emMoOUuHAMIKY
obcmedicenux nayienmie 3 I-11 cmaoismu [[BX.

Memoou oocnioncennsn. Teopemuunuil anHaniz ma y3a2anibHeHHs HAYKOGOT Aimepamypu, anaiz 0anux icmopii xeopobu ma amoy-
JIAMOPHUX KAPMOK, 1a00pamopHi Memoou, iHcCmpymeHmanvhi memoou oocnioxcenus — EKT, V3T mazicmpanvrux apmepiii 20106u
ma wui, memoou mamemamuunoi cmamucmuku. [Ipedmem 00CHIONCEHHI — CIMPYKNYPA ma 3MICI KOMILEKCHOIL npoepamu MeoudHol
ma ¢hizuunoi peadinimayii nayienmis 3 [{BX I ma Il cmadii, eusnauenus it 6niugy Ha QyHKYIOHATbHUL CINAH OP2AHIZMY.

Pesynomamu oocnioycennn. Hageoeno pesynvmamu obcmedcenHs (DYHKYIOHANIbHO20 CMAHY 2eMOOUHAMIYHUX NOKASHUKIE NO
mazicmpanorux apmepisx y 100 xeopux 3 [{BX, wjo dacme moxcaugicms payioHanisHo cKope2ysamu KOMIIEKC peadiiimayitinux 3axo-
018, 8paxo8yrOuU IHOUBIOyanbHi ocobausocmi ma cmadii nepebicy x6opobu. Busnaueno moppo@yHKYiOHANbHI NOKA3HUKL, CIAH YeH-
mpanvhoi ma yepebpanvHoi 2emoounamiku obcmedscenux nayienmis 3 L{BX na epynmi amepockiepo3y ma 2inepmoniunoi Xxeopoou.

Bucnosok. Komnnexcna oyinka pigHs cmpyKmypHUX 3MiH (YHKYIOHAIbHO20 CIMAHY 2eMOOUHAMIYHUX NOKAZHUKIE N0 MA2ICmMpaib-
HUX apmepisx 2on06u nayieumis 3 L{BX oacme mosciugicms payionanrbHo cKopueysamu KOMIIEKC peabiiimayitiHux 3axo0is, 6paxosy-
104U IHOUBIOYanbHi 0cobnugocmi, cmadiro nepedicy Xeopobu ma cynymHi 3axX60pI08aHH.

Knrouogi cnosa: cyounna cucmema, yepedposackyiapHa x60pooa, 2eMoOUHAMIYHI NOPYULEHHS.

© JI. Anapiok, O. Maxkap, A. EpmonaeBa
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STRUCTURAL AND FUNCTIONAL LEVELS OF THE VASCULAR SYSTEM
AND BRAIN PATHOLOGY IN ATHEROSCLEROSIS AND ARTERIAL HYPERTENSION

Actuality. Today, there are several million citizens of Ukraine with cerebrovascular disease (CVD), which is associated with
the progression of population aging, unfavorable economic and environmental conditions, irrational nutrition, and hypodynamia.
However, the main reason for the development of CVD is a blood flow disorder in the brain substance, which disrupts the mechanism of
self-regulation of cerebral blood circulation, causing oxygen starvation and negatively affecting systemic blood circulation. Therefore,
the problem of increasing the effectiveness of medical and physical rehabilitation of patients with CVD needs to be solved by selecting
a complex of effective restorative agents, taking into account the stage and period of the disease, the state of cerebral blood circulation,
the stages of rehabilitation, which determines the relevance of the research direction.

The purpose of the study. To determine the morphofunctional indicators, the state of central and cerebral hemodynamics of the
examined patients with I-1I stages of CVD.

Material and methods. Theoretical analysis and generalization of scientific literature, analysis of medical history data and
outpatient cards, laboratory methods, instrumental research methods — ECG, ultrasound of main arteries of the head and neck,
methods of mathematical statistics. The subject of the study is the structure and content of a complex program of medical and physical
rehabilitation of patients with CVD I and Il stages, determination of its effect on the functional state of the body.

Research results. The results of the examination of the functional state of the hemodynamic indicators in the main arteries in
100 patients with CVD are presented, which will make it possible to rationally adjust the complex of rehabilitation measures, taking
into account individual characteristics and stages of the disease course. The morphofunctional indicators, the state of central and
cerebral hemodynamics of examined patients with CVD due to atherosclerosis and hypertension were determined.

Conclusion. A comprehensive assessment of the level of structural changes in the functional state of hemodynamic indicators
along the main arteries of the head of patients with CVD will make it possible to rationally adjust the complex of rehabilitation
measures, taking into account individual characteristics, the stage of the disease course and accompanying pathology.

Key words: vascular system, cerebrovascular disease, hemodynamic disorders.

Beryn. AxryanbHictb. OgHuM 3 HalOUIBII 3HA-
YyIMUX KITHIKO-TIATOTCHETUYHUX BapiaHTIB XPOHIYHUX
(dhopM 1epeOpOBACKYISIPHUX 3aXBOPIOBAHb BBaXKAIOTh
aTePOCKJICPOTUYHUH, TSI SIKOTO XapaKTEPHO YParKCHHS
BCJIMKUX MAariCTpajJbHUX Ta BHYTPIIIHBOYCPECTTHUX
CYIIMH 3a THIIOM CTEHO3Y, IIPH PO3BUHEHOCTI i 30epe-
JKCHHI KOJIaTepabHUX MUISIXiB KPOBOOOITY.

TsKKi TIPOSIBU aTEPOCKIICPOTUIHOT XPOHIYHOT immemil
MO3KY, IOTipUIYIOTh SIKICTb >KUTTSI XBOPHUX, IPH3BOASIH
JI0 CTIHKOT BTPATH Mpare31aTHOCTI.

Haiibinpin 3HavyIli HaCHiJIKM BKJIIOYAIOTh B cede
HEWPOBETCTATHBHI MPOSBU, INCHUXOEMOIIHI PO3TaaH,

el

®ditoTtepanis. HYaconuc

O0OMIHHOCHIOKPHUHHI TOPYIICHHS, SKi CHPUSIOTH IMPO-
TPECYBAHHIO aTEPOCKIICPO3y CYIUH TOJIOBHOTO MO3KY
(JIykoBebka, 2013; Benarroch, 2007; Gorelick, 2013).
BpaxoByroun BHCOKY CMEPTHICTh Ta 1HBaJIiAU3ALLiIO,
AKTyaJIbHOIO 3aJMIIAETHCS MpobdieMa po3poOKH HOBUX
METOJMK 1 MPOTrpaM BiJHOBICHHS, 3 BHUKOPHUCTAHHIM
cyyacHHX 3aco0iB (izuuHoi peabimiTarii, siKi Ha OYaT-
KOBUX CTaJisIX NepeOpOBaCKYISIPHUX 3aXBOPIOBAHb
MPU3BOJATE A0 PO3BUTKY AJAlTHBHUX MOXIIHBOCTCH
CHCTEMH MO3KOBOTO KPOBOOOIry Ta B IOJANIBIIOMY Iif-
BHUIIYIOTb TOJICPAHTHICTh MO3KOBOI TKAHMHH JI0 T1ITOKCIT,
a TaKOX IiJBUILYIOTh €()EKTUBHICTH (DYHKI[IOHYBaHHS
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KoJIaTepa’seil Ta anactoMo3iB. Bee e 00yMOBITIO€E OiIbII
TPUBANUH CIPUATIUBUH e(heKT TiKyBaHH, cTabinizamnio
nporecy i € 3axofoM NpOo(diTaKTHKH MPOrpecyBaHHS
XPOHIYHOI imeMii MO3Ky aTepOCKICPOTHYHOTO TCHE3Y
(E€pmonaena, 2016; ITopana, 2011).

J1o ocHOBHUX (paKTOPIB, SIKi BU3HAYAIOTh MOKJIUBICTh
PO3BUTKY iIIEMIYHUX HOPYIIEHh MO3KOBOTO KPOBOOOITY,
BIIHOCAITB: CTaH LEpeOpanbHOTO CYAMHHOTO PpE3EpRY,
Kap/iaJIbHOI TeMOIMHAMIKH, PiBEHb CHCTEMHOIO apTepi-
QJIBHOTO TUCKY, PEOJIOT1YHI BIIACTHBOCTI KPOBI.

[IpoBinHuM akTopoM y PpO3BHUTKY iIIEMIYHHX
MOPYIIEHh MO3KOBOTO KpPOBOOOIrY € CTaH lepedpaib-
HOTO CYIMHHOTO PE3€pPBY, 10 BU3HAYAETHCS 3AaTHICTIO
CHCTEMH MO3KOBOTO KPOBOOOIr'Yy KOMIICHCYBAaTH T'€MO-
JUHAMIUHI TIOpPYIIEHHS 32 JOTOMOTOI0 MOEIHAHOTO
(YHKITIOHYBaHHS aHAaTOMIYHUX — 3'€IHYBalbHI aprepii
BimnizieBoro kxoma, o4Hi, KOPKOBi, BHYTPIIITHLOMO3KOBI
aHACTOMO3H, 1 (DYHKIIIOHALHUX JDKEpesl KoMIeHcaii —
ayTOPETYNATOPHI MEXaHI3MH CHCTEMH MO3KOBOTO KpO-
B000iIry (Arenillas, 2011; Jlenrox, 2017).

Otxe, Ha CydacHOMY €Talli BUBYCHHS MEXaHi3MiB PO3-
BUTKY TUCIUPKYISITOPHOI eHIedaIonaTii BU3HaHA MPO-
BiIHA POJIb aTEPOCKIICPOTUYHOTO XapaKTepy ypaKeHHS
apTepiif TOJTOBHOTO MO3KY. ICHyIO4l YSIBICHHS OO0
IIbOTO MEXaHi3My XPOHIUHOI imremii MO3Ky B OCTaHHI
POKHM JTOTOBHEHI (pakTaMu PO 3HAYYIIICTh AUCOATAHCY
B OKHCHIOBAJBHIM CHCTEMi, EHJIOTeTianbHOI JUC(hYHK-
Ii{, 110 CTIpHs€ 3MiHI PEOJOTIYHUX BIACTUBOCTEH KPOBI,
CTaHy IIepeOpaJbHOTO CYIMHHOTO PE3epBY Ta KOMIICH-
CaTOPHHUX MEXaHi3MiB, OCOOIMBO ayTO-PEryISTOPHHX,
B cucTeMi LiepebpanbHoro kKpoBoodiry (Huseyinsinoglu,
2012; Bakynenko, 2018; Kozak, 2019).

Bkazani MexaHi3MH BH3Ha4alOTh BIAIMOBIAHY KITi-
HIYHY CHMIITOMATHKY, BpaxyBaHHS iX HaJa€e JOMOMOTY
B TIOIIYKYy OiNbII e(eKTHBHOTO AU(epeHIiiioBaHOTO
MiXOMY /10 BU3HAYCHHS IIUISIXiB 3aCTOCYBaHHS 3aC00iB
y ¢i3uuHiil peabimitamnii mpu XpoHIUHIN imemii MO3KY
arepockiepoTnyHoro noxojpkeHHs  (bicmak, 2010;
CoxkorioBa, 2017).

Mera pocaigkennsi. Busnauenns mopdodyHkiio-
HAJIBHUX TTOKAa3HMKIB, CTaH [EHTPAIBHOI Ta 1epedpaib-
HOI reMOAMHAMIKH OOCTE)XKEeHHMX maIlieHTiB 3 [-ro Ta
II-ro cramgismu 1IBX.

Marepianun Ta Meroan AociigxkeHHs. TeopeTuu-
HUI aHai3 Ta y3arajibHEHHS HAYKOBOI JIITEPaTypH, aHa-
73 faHuX ictopii XBopoOM Ta aMOynaTOpHUX KapToK,
1mabopaTopHi METOAM, IHCTPYMEHTAIbHI METOAU JOCITi-
mkenHst — EKT, Y3/II" maricTpanbHUX apTepiil TOJOBH
Ta Ui, METOAM MaTeMaTH4HOI cTaTucTUkH. [Ipeamer
JOCIIDKEHHS — CTPYKTYpa Ta 3MICT KOMIUICKCHOI Mpo-
rpaMu MeandHoi Ta (izmuyHOl peabimiTamii mamieH-
tiB 3 LIBX I-i ta II-i craniii, Bu3HaueHHs 11 BIJIMBY Ha
(GyHKIiOHAMBPHUN CTaH opraizMy. JUIst JocmipkeHHS
BUPA)XXEHOCTI aTepoCKICpOTHYHHX TporeciB npu [[BX
BUKOPHCTOBYBAJIM OIIHKY MOKA3HMKIB JiMiJHOTO IpO-
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¢ditro (xomectepony Ta P-TMONpPOTEiNiB), sSKi 103BO-
JISIFOTH MIPOAHANI3YyBAaTH MapaMEeTpH JIMiAHOTO OOMiHY
Y CHPOBATII KPOBI.

Pe3yabraTnn fociigxeHHss Ta iX 00roBOpeHHs.
BwMmicT xomectepomy B KpoBi y xBopux 3 I-fo cra-
nmiero [IBX OyB miaBHINCHHH, CEpeHE 3HAYCHHS —
5,89 + 0,84 wmmonw/m; cepen mnamientiB 111 cranii
JAHUM TOKa3HUK OyB Maibke Ha ToMy K piBHI (6,06 +
1,09 MMomTB/1T), M BBOXKAEMO, TIO 11€ TTOB’A3aHO 3 KyPCo-
BUM BXXHBaHHSIM XOJICCTEPUH3HIKYBAILHHX MPETIapaTiB.

ITokasnuku B-mimonpoTeiniB y KpoBi HMpH KOMIICH-
COBaHil Ta CyOKOMIICHCOBaHIH CcTaaisgx OyJIv MiIBUIICHI
(BigmoBimHo 45,0 + 8,9 ta 52,7 + 10,7 on.), onHak, npu
[I-# cranii migBumeHHs OyJ0o OLTBII BUPAKEHUM, IO
CBIAYHTH MPO 301IBIICHHS PU3UKY YTBOPEHHS HA CyANH-
Hill CTIHIII aTEPOCKICPOTHUHIX «OISIIOKY.

BusnaveHHs1 (DyHKIIIOHAJIBHOTO CTaHy CEpIeBO-CY-
JUHHOI CHCTEMH MPOBOIUIIOCS 32 JOTIOMOTOI0 HACTYI-
HUX 00’€KTHBHHX TMOKA3HUKIB: YACTOTH CEPIIEBHUX CKO-
pouenb (UCC), aprepianbHoro Tucky (AT).

Yacrora cepieBUX CKOPOUYCHb Y MAI[iEHTIB 3 KOM-
MIEHCOBAaHOK Ta cyOkoMIeHcoBaHOKw cranuismu [[BX
3HaxoJWIacs B Mexkax HopmH (BiamoBigao 75,1 + 6,39
Tta 79,2 = 9,19 yn./xB), OJJHaK cepelHil MOKa3HUK MPH
[I-#i cranii 3aXBOpIOBaHHS MaB TEHJIEHIIIO 1O IiJBH-
IICHHS B TIOPIBHSHHI 3 [-f0 cTajiero.

AT 3a meromom KopoTkoBa BUMIipIOBaBcsS Ha IIjie-
4oBill aprepii. Y mamieHTiB 3 [-10 cTami€ro 3axBopro-
BaHHA B 37,2% Bumazkis (16 ocib) peectpyBaBcst HOp-
MaibHUH cuctoniyHuit Tuck (116,3 + 2,88 MM pT. CT.);
TiMepTeHsist Pi3HOTO CTYNEHS PHU3UKY cIocTepiraiacs
y 62,8% xBopux (27 oci0), MOKa3HUKH CHUCTOIIYHOTO
AT B cepennbomy cranoBwin 147,8 = 15,0 MM pT. CT.
Jiacromiuanit AT Binpi3HABCS O1IBIIOI0 CTAOITBHICTIO,
HDK cucTonigHnii. Tak, B MeskaX HOPMH MOKA3HUKH 3Ha-
xomuiucs B 51,2% xBopux (22 ocobn) Ta B CEpEeAHBOMY
Oynu 76,4 £ 5,24 MM PT. CT.; I ABUILEHHS T1aCTOIIYHOTO
AT cnoctepiranocs B 48,8% Bunankis (21 maimieHTiB)
Ta AOpiBHIOBAIIO 95,2 + 7,94 MM PT. CT.

Cepen XBOpuX 3 CYOKOMIICHCOBAaHOI CTaJIi€r0 are-
POCKIIEpOTHYHOT XPOHIYHOI ilIeMii MO3KY CHCTONIYHUMA
AT B MeXaX HOPMH PEeCTPyBaBCS y MEHIIIH KiTbKOCTI
BUMAJKIB, HOK npu [-it cranii — 28,1% (16 namieHTiB),
cepenHiii mokasHuk OyB 120,6 + 4,25 MM pT. CT.; MOKa3-
HHUKH JiactonmiuHoro AT B Mexax HOPMH TEX BH3HA-
YaJNuCsl Yy MEHIIOI KUIBKOCTI MAIlieHTIB y TOPIBHSAHHI
3 I-ro cragiero (49,1% — 28 marieHTiB), cepeaHe 3Ha-
yeHHs — 77,9 + 3,72 MM pr. cT. [liIBUILICHHS CUCTOTIYHOTO
i miacromiyHoro AT mpu naniii ctaii 3aXBOPIOBaHHS CIIO-
CTepirajocs 4acTilre, Hik IpH MOYaTKoBii cramii. OTxe,
rineprensist (ikcyBajacs: MpU BUMIPIOBAHHI CHCTOJIY-
Horo AT B 71,9% Bunankis (41 maiieHTiB) Ta B cepel-
HbOMY cTaHoBmia 150,5 + 11,7 MM PT. CT.; 1iacTONIYHOTO
AT — B 50,9% Bumnakis (29 namieHTiB) Ta B CEPeAHHOMY
3Haxomircs B Mexkax 96,7 £ 10,0 mm. pT. cT.
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Jnst BU3HaUeHHs (DyHKIIOHAJIBHOTO CTaHY CEpIIEBO-
CYAMHHOI CUCTEMH Y MAali€HTiB cepeqHboro Biky 3 LIBX
I-ro i II-ro ctynens Oyna mpoBeleHA peecTparlis eneK-
TPUYHOT aKTUBHOCTI cepus y ctangaptaux (I, 11, I11), min-
CUJICHHX OJIHOMOJIOCHUX (ava 1 avF) ta rpymnux (V -V )
BimBemeHHsX. AHami3 pesynsrariB EKI y oOcrexeHnx
MaIi€HTIB TOKA3aB HACTYIIHI MOpyIeHHs (Taoi. 1).

Sk cBiguaTh naHi Ta0I. 1, Maiike BCi MAIIEHTH cepei-
HbOI BikoBO1 Kareropii 3 LIBX I-II ctT. Maiu nopymieHHs
B po0ori cepus, jume y 15 mamientis (15,0 + 3,6) He
Oys10 BUsIBIIEHO maronorivaux o3Hak Ha EKI™ mpu mep-
BHHHOMY JTOCITI/PKEHH], 110 ckuiaio 15,0%.

[Ipu ynbTpa3ByKOBOMY HOCHIKEHHI MariCTpaltbHUX
apTepiil royoBH Ta MK y JaHOTO KOHTHHICHTY XBOPHUX,
CTYMiHb OPYIIEHHS] MO3KOBOTO KPOBOOOITY XapaKTepH-
3yBaBCs 32 IOMTOMOIOI0 HACTYITHUX apaMeTpiB, sIKi 103-
BOJISIFOTH OLIHUTU TOHYC 1 BHPa)XXEHICTh CTPYKTYPHHUX
3MiH apTepiif Ta BeH: Vps (cM/C) — IiKOBa CHCTONIYHA
IIBHIKICTH KPOBOTOKY; Ved (cM/c) — MakCHMasbHA KiH-
[eBa JIacToJiYHa MIBHJKICTh KPOBOTOKY; RI — iHmekc
nepudepuunoro omopy; Pl — mynbcamiiitauii iHIEKC,
TAMX (cm/c) — ycepenHeHa 3a 4acoM, MakCHMallbHa
MIBUJIKICTH KPOBOTOKY.

VY pesynbrari Y3IAI' y 0OCTe)XEHHX TNAIi€HTIB Ha
MOYATKOBHUX CTafisiX OyiaM BHABICHI HACTYNHI CTPYyK-
TYpHi 3MiHH, a caMme: IOTOBIICHHS KOMIUIEKCY 1HTUMHU
menia (KIM) cyaun crioctepiranocs B 79,1% Bunasnkis
npu [-ii crazaii Ta B 100% npu 11-if cranii. [Ipu npomy
BOHO Oyno Oinbwl BupaxkeHo mpu II-it crazii (8ix 0,09

10 0,14 cm) y cepennbomy 0,116 £ 0,025, mix mpu I-i
cramii (Big 0,09 1o 0,1 cm) — 0,051 + 0,005; creno3yroui
ypaxkeHHs Opaxionedanbaux aprepiil (BLIA) Bigmiua-
mucs B 16,3% xBopux nipu I-if cragii AXIM (3MeHIIeHHS
niamerpy Ha 20 — 25%) ta B 59,6% mnipu 11-if craznii (Ha
20-45%); 3BuTicTh X0y 3araibHoi coHHOI (3CA) i BHY-
TpimHboi connoi aptepii (BCA) peectpyBanacs B 44,2%
npu [-i cranii ta 80,7% mpu 11-#f; 3ByKeHHS diaMeTpy
xpebetHoi aptepii (XA) npu I-it cranii — B 37,2%, npu
11-#1 — B 68,4% 00CTEKESHUX XBOPHX.

Jns  BUSIBICHHS TIOPYHIICHb MO3KOBOTO KPOBO-
00iry y TaIi€eHTiB Ha MOYATKOBUX CTaMIisX, TTOKa3HUKH
JOLINBHO Oy7a0 TOPIBHATH 3 MOKAa3HUKAMU 370pO-
BUX 0ci0 Ti€l X BIKOBOI rpynu. Y HayKoBiil JiTepaTypi
MOKAa3HUKHU 370pOBHUX 0ci0 45-59 p. Hamani B pobo-
tax M. Shoning 3 cmiBaBT. B 1997 p. ta B. P. Jlemok,
C. €. Jlemok B 2007 p. (Epmonaesa, 2016).

[ HopiBHSAHHS HaMH OyJ10 00paHO TeMOTUHAMIYHI
MOKAa3HUKU B EKCTPaKpaHIANbHUX BIIJIIAX COHHUX
i XpebeTHUX aprtepiit, mo Oynu Hamani B. P. Jlemrok,
C. €. Jlemrok B 2007 p. (Tabdm. 2).

Sk cBiguarh naHi TabI. 2, Ipu MOPIBHSIIBHINA Xapak-
TEPHUCTHUIII TEMOJWHAMIYHUX TMOKAa3HHUKIB B €KCTpaKpa-
HiaJIbHOMY BiJIUTI COHHHX 1 XpeOTOBHX apTepiil mmi
y MaiieHTiB Ha modaTkoBuX ctamisx 3 [[BX Tta mpakx-
TUYHO 3/I0POBUX OCi0 BiA3HAYAETHCS 3HMIKEHHS CHUCTO-
JYHOI 1 JAiacTONIYHOT MIBUJIKOCTI KPOBOTOKY 3 TIiJIBH-
LICHHSM 1HJEKCIB pe3UCTEHTHOCTI Ta 1H/IEKCiB Mynbcarii
y xBopux 3 IBX.

Ta6mmis 1
Haronoriuni o3naku EKT npu nepsunnomy nociaimkenni nanientis 3 IIBX I ct. (P£m,%)
KommnencoBana crauis Cy0xoMneHcoBaHa CcTajis CraTHCTHYHI TOKA3HUKH
Osnaxu EKT or KT or KT t, t,
(n=22) (n=21) (n=36) (n=21) P, p,

— 3HIDKCHHS BOJIBTAXKY 0,27 0,34
QRST 36,4+10,5 38,1£10,1 77,8£7,0 76,2+9,5 >0.05 >0.05
— eKCTPACHCTOTIYHE 0,27 0,15
HOpYIIeRns puTMy 36,4+10,5 38,1£10,1 58,3+8,3 57,1+11,1 >0.05 >0.05
. . 0,14 0,30

— TaxiCUCTOJist 63,6+10,5 61,9+10,8 63,9+48,1 61,9£10,8 0,05 >0.05
_ Gpanikapris 18,248,4 19,048,8 25,047,3 23,8495 K18 e
— Bigxwienus EBC 0,95 0,34
spano 13,67,5 9,546,6 22,247,0 23,8+9,5 0,05 605
— Bigxwienus EBC 0,43 0,30
BIIBO 27,349,7 23,849,5 63,948,1 61,9£10,8 0,05 >0.05
0,18 0,61

— HBJIHIIT 86,4+7,5 85,747.,8 83,3+6,3 85,7+7.8 0,05 >0,05
0,16 0,17

— HBITHIIT 18,2484 19,0+8,8 25,0+7,3 23,8+9,5 0,05 >0,05
— O3HaKH rineprpodil 0,43 0,30
MBOTO MITyHOUKA 27,3+9,7 23,849,5 63,9£8,1 61,9+£10,8 >6,05 >6,05
— O3HAKH imemil 0,17 0,86
Miokapaa 81,8+£8,4 80,9+8,8 91,7+4,7 95,2+4,8 >6,05 >6,05

Hpumirkn:

— SKIIO t-p03.< t-KpUTHY., TO pi3HULA cepenHix 3HadeHb OI' ta KI, mo cmocrepiraeTbes, CTaTUCTUYHO HE 3HAYMMA, IPU PiBHI

3Hauymocti p<0,05;

— P, — AocToBipHicTh pisuuwi mpu nopisusauui OI ta KI' 3 IIBX I-ro ct.;
— p,— 1ocTOBipHicTh pizuuni npu nopisrsHHi O Ta KT 3 [IBX I-ro ct.
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[Ipu nopiBHSAHHI
y manieHTiB 3 1-10 Ta Il-fo cTamisiMu 3axBOpPIOBAHHS
MiXK c0o0010 OyJ0 BHSBICHO, IO MPU CyOKOMIIEHCOBA-
Hi¥ cTajii 3HMKEHHS CHCTOJIIYHOI HMIBUJKOCTI KPOBO-
TOKY Ta MiJBUIIEHHS 1HAEKCY PE3UCTEHTHOCTI OibIl

BHPAXEHO, HIXK TNPU KOMIICHCOBaHId, IO CBITYUThH

reMOJMHAMIYHUX ITOKa3HUKIB

Mpo OuIbIIe MiABUIICHHS TOHYCY CYIWH, SKHH TOB'S-

MeguuuHa

3aHu# 3 GpiOPO3HO-CKICPOTUYHUMHU 3MiHAMHU CYIUHHOT
CTIiHKH.

ITokasHuKHN mapameTpiB KPOBOTOKY apTepiii OCHOBU

MO3KY y OOCTEKCHHX TAIIEHTIB MPEJICTaBICH] y Ta0. 3.

[Ipu OIIHII MIBHIKICHUX XapaKTEPUCTHK KpPOBO-

TOKY TIO apTepisix OCHOBM MO3KY y TaIli€HTiB 3 [-fo Ta

Tabmnuns 2

IopiBHAIbHA XapAKTEPUCTHKA TeMOAUHAMIYHUX MOKA3HUKIB B eKCTPAKPaHiaJbHUX BiyIijiax COHHUX
i XxpeGToBHX apTepiii y 00cTe;KeHUX MALCHTIB HA moYaTKoBUX cragisx [IBX Ta 310poBux oci6 (X+ S)

Kinbkicni napamerpu kposoroky MAI Ta mmi
KomnencoBana CrarucTnyHi Cy0xoMneHcoBaHa CrarucTuyHi
Aprepii | [lokasunkn crajis NOKA3HUKH cragis NOKA3HUKH Hg;;‘;g:iﬂo
or KI' T p or KI' t ocou
(n=22) (n=21) (n=36) (n=21)

< s | Vps, cm/c 38,6+5,6 39,2+5,8 0,15 | >0,05 | 27,4+3,1 28,4+4,2 | 0,39 | >0,05 53+12

£ g Ved, cm/c 20,743,0 19,642.9 0,55 | >0,05 | 18,6+2,1 18,2+2,7 | 0,24 | >0,05 20+6,0
S« | E RI 0,62+0,09 0,61+0,09 0,17 | >0,05 | 0,71+0,08 | 0,74+0,11 | 0,43 | >0,05 0,5+0,06
= 'g. “ PI 2,1+0,3 2,0+0,3 0,48 | >0,05 | 2,7+0,3 2,6+0,4 0,13 | >0,05 1,03+0,2

= § < | Vps, cm/c 35,245,1 37,0+5,5 0,49 | >0,05 | 25,742,9 24,7+3,8 | 0,42 | >0,05 52+11

§ 2 | Ved, cm/c 21,4+3,1 20,3+3,0 0,52 | >0,05 | 19,0£2,15 | 18,0£2,8 | 0,57 | >0,05 22+6,0
& A RI 0,55+0,08 0,54+0,08 0,25 | >0,05 | 0,62+0,07 | 0,61+0,09 | 0,18 | >0,05 | 0,59+0,08
m PI 2,8+0,4 2,7+0,4 0,36 | >0,05 | 3,5+0,4 3,4+0,5 0,31 | >0,05 | 0,96+0,24

= < | Vps,cm/c 24,8£3,6 23,6£3,5 0,49 | >0,05 | 21,2£2,4 20,9+£3,1 | 0,16 | >0,05 35+9,0

& §_ Ved, cm/c 9,7+1,4 9,5+1,4 0,22 | >0,05 | 8,0+0,9 7.4+1,1 0,86 | >0,05 11+4.,0
B =) RI 0,76+0,11 0,81+0,12 0,63 | >0,05 | 0,89+0,10 | 0,88+0,13 | 0,13 | >0,05 0,6+0,07
s © PI 1,4+0,2 1,3+0,2 0,77 | >0,05 | 2,2+0,25 2,0+0,3 1,05 | >0,05 1,22+0,27

E < | Vps, cm/c 29,7+4,3 31,7+4,7 0,65 | >0,05 | 22,1+£2,5 21,6+£3,2 | 0,26 | >0,05 38+9,0

g & | Ved, cm/c 11,0£1,6 10,1+1,5 0,84 | >0,05 9,7+1,1 9,5+1,4 0,22 | >0,05 13+3,0
>% i RI 0,82+0,12 0,88+0,13 0,67 | >0,05 | 0,97+0,11 | 0,94+0,14 | 0,43 | >0,05 | 0,63+0,07
PI 2,1+0,3 2,0+0,3 0,48 | >0,05 | 2,7+0,3 2,6+0,4 0,40 | >0,05 1,07+0,26

IpumiTka: SKIO t-po3.< t-KpUTHY., TO pizHUL cepenHix 3HadeHb OI Ta KI, mo crocrepiraeThbesi, CTATUCTHYHO HE 3HAYMMa,
mpu piBHi 3Hauymocti p<0,05.

Tabmaums 3

TloKka3HHKH MapaMeTPiB KPOBOTOKY apTepiii 0CHOBH MO3KY y 00CTesKeHuX XBOpHX (X + S)

KinbkicHi napamMeTpn KpoBOTOKY OCHOBH MO3KY
Komnencoana CraructuyHi Cy0xoMneHcoBaHa CrarucTuyHi
Aprepii | Tlokasnuku cTajis NMOKa3HUKH cTajis NMOKa3HUKH MpakTuuno
or KI or KI 310pOBi 0co0u
(n=22) (n=21) t p (n=36) (n=21) p
Vps, cm/c 83,4+12,1 |824+12,2| 0,12 | >0,05 | 71,7+8,1 | 72,9+10,8 | 0,18 | >0,05 | 104 (97-109)
mva | TAMX, ew/c | 71,1+10,3 | 70,2+10,4 | 0,13 | >0,05 | 584+46,6 57,448,5 | 0,19 | >0,05 78 (74-82
Ved, cm/c 58,748,5 | 56,7484 | 0,34 | >0,05 | 53,146,0 53,3£7,9 | 0,04 | >0,05 59 (57-62
PI 0,82+0,12 | 0,81+0,12 | 0,11 | >0,05 | 0,79+0,09 | 0,78+0,117 | 0,14 | >0,05 | 0,92 (0,88-0,96)
Vps, cm/c 100+14,5 |97,9+14,5| 0,21 | >0,05 | 85,8+9,7 | 84,0+12,4 | 0,23 | >0,05 | 122 (117-127)
cma | TAMX, ew/c | 69,0£10,0 | 68.2+10,1 | 0,11 | >0,05 | 63,7+7,2 64,8£9,6 | 0,19 | >0,05 86 (84-89
Ved, cm/c 45,6+6,6 | 44,6+6,6 | 0,22 | >0,05 | 41,6+4,7 40,5+6,0 | 0,29 | >0,05 61 (57-66
PI 0,97+0,14 | 0,95+0,14 | 0,20 | >0,05 | 0,89+0,10 | 0,88+0,13 | 0,13 | >0,05 | 0,98 (0,94-0,99)
Vps, cm/c 68,3£9,9 |67,5+10,0| 0,12 | >0,05 | 61,1+6,9 60,8+£9,0 | 0,05 | >0,05 84 (79-87
3mMA | TAMX, em/c | 61,4489 | 60,8490 | 0,10 | >0,05 | 52,2+5,9 51,3¢7,3 | 0,20 | >0,05 68 (63-72
Ved, cm/c 40,0£5,8 | 41,2+6,1 | 0,29 | >0,05 | 35,4+4,0 34,4+5,1 | 0,31 | >0,05 48 (45-52
PI 0,76+0,11 | 0,74+0,11 | 0,25 | >0,05 | 0,71+ 0,08 | 0,78+0,115 | 1,00 | >0,05 | 0,86 (0,79-0,91)
Vps, cM/c 65,6£9,5 | 66,8£9,9 | 0,18 | >0,05 | 52,2+5,9 53,3£7,9 | 0,23 | >0,05 77 (74-82
Xa TAMX, cm/c | 43,5+6,3 | 44,6+£6,6 | 0,24 | >0,05 | 39,8442 38,5¢5,7 | 0,28 | >0,05 60 (57-66
(V4) Ved, cm/c 33,8449 | 34,4451 | 0,17 | >0,05 | 26,6+3,0 25,743,8 | 0,38 | >0,05 45 (39-47
PI 0,83+0,12 | 0,81+0,12 | 0,26 | >0,05 | 0,80+0,09 |0,78+0,115| 0,29 | >0,05 | 0,88 (0,81-0,90)
Vps, cm/c 51,1£7,4 | 50,6+7,5 | 0,12 | >0,05 | 53,1+6,0 54,048,0 | 0,18 | >0,05 81 (77-84
OA TAMX, cm/c | 44,664 | 42,5+6,3 | 0,48 | >0,05 | 37,2442 36,554 | 0,21 | >0,05 62 (58-66
Ved, cm/c 28,3+4,1 | 27,044,0 | 0,46 | >0,05 | 26,6+3,0 25,743,8 | 0,38 | >0,05 47 (42-54
PI 0,89+0,13 | 0,87+0,13 | 0,22 | >0,05 | 0,83+0,094 | 0,82+0,122 | 0,14 | >0,05 | 0,94 (0,88-0,96)
Hpumirkn:

— SKIIO t-p03.< t-KpUTHY., TO pi3HULA cepenHix 3HadeHb OI' Ta KI, mo crmocrepiraeTbes, CTAaTUCTUYHO HE 3HAYMMA, IPU PiBHI
3Hagymocti p<0,05;
~ p,— AOCTOBipHicTh piznui npu nopisnsuui OI' ta KI 3 I crazieo I[BX;
— P, — AOCTOBipHicTh pizHumi mpu nopisusauui O ta KT 3 II craxiero LIBX.
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MeguuuHa

Tabnurs 4
IMoKka3HMKH BEHO3HOI0 KPOBOTOKY y XBOPHX 3 Iepe0pOBACKY/ISIPHOI0 XBOP00O0I0 MO3KY Ha (X + S)
g KinbkicHi mapaMeTpu BeHO3HOI0 KPOBOTOKY MO3KY
= Komnencopana Cy0komneHcoBaHa C .
Beun 2 crais cTais TATHCTHYHI MOKA3HUKH HI;a];T:/)[:iﬂ()
3 or KT or KT t, t, o
= | =) (n=21) (n=36) (@=21) P, P,
Cepenns 0,21 0,95
MO3KOBa o 19,3+2,8 18,9+2,8 25,7+2,9 23,6+3,5 ~0.05 ~0.05 3(0,95-9)
BEHA 2 i ’
Bena Poszenrans é 22,1+3,2 22,3+3.3 27,4+3,1 25,7+3,8 >8:8§ >g:Z); 3(0,95-9)
) > 0.21 0.19
[psimuii cunyc 31,7+4,6 32,4+4.8 34,5+3,9 35,1£5,2 ~0.05 ~0.05 16(0,99-28)

Hpumitkn:

— SKIIO t-po3.< t-KpUTHY., TO pi3HuI cepennix 3HadeHbp OI' Ta KT, mio crmocrepiraetbesi, CTATUCTUYHO HE 3HAYMMa, TPH PiBHI

3Hauymocti p<0,05;

— P, — AoCcTOBipHicTh pisuuwi mpy nopisusaani OI' ta KI' 3 I-1o cramiero IIBX;
— P, — IOCTOBIpHicTh pizHuLi npy nopisHAHHI O Ta KT 3 I-to cTaiero IBX.

II-10 craniero LIBX peecTpyBanocs 3HUKEHHS CHCTONIY-
HOI MBUAKOCTI KpoBOTOKY Ta TAMX i He3Ha4YHE 3MeH-
LICHHS 1HAEKCY MyJbcalii B MOPIBHSIHHI 3 NMPAKTUYHO
30POBUMHU 0c00aMH Ti€i K BIKOBOT TpYIIH.

Ipu II-if cramii 3MEHIIEHHS MIBUIKOCTI CHCTO-
JIYHOTO KPOBOTOKY OyJ0 OinbII BUPAXEHUM HDK MPH
I-i1 cranii y CMA, 3MA, XA 1o cBil4uTh Mpo HasB-
HICTb OUIBII BHPAKCHOTO MOPYIICHHS KPOBOTOKY
B IlepeOpaIbHUX CYJHHAX.

Jns sikicHOT Ta KUNBKICHOI XapaKTepUCTUKU CTaHy
BEHO3HOI reMOJMHAMIKU OLiHIOBaIU (ha3HicTh (Popmy
JIOIUIEPIBCHKOTO CIEKTPa, IO BiAOMBAETHCSA) Ta XpO-
Hi3alilo (HASBHICTh KOJMBaHb aMILTITYJIH, MOB'I3aHUX
3 aKTOM JMXaHHA).

JlaHi moka3HUKIB BEHO3HOTO KPOBOTOKY Y OOCTEKEHHX
XBOPHX Ha MOYATKOBHX CTAMisAX MpescTaBieHi y (Tal. 4).

Jani Tabn. 4 cBiTUMTH, IO MOKA3HUKH KPOBOTOKY
o MIMOOKUX BEHaX MO3Ky (BeHa PozeHrtans, mpsmuit
cuHyc) y xBopux 3 LIBX, y HOpiBHSHHI 3 IPAKTHYHO 3710-
poBUMH 0c00aMH, BiAPi3HSINUCH MiABUIIEHHSM JIiHIHHOT
MIBUJIKOCTI KPOBOTOKY Ta MOSIBOIO MCEB/OMYIIbCallii, 110
CBIAYUTH IPO MOPYIIEHHSI BEHO3HOTO BIATOKY 3 TOPOXK-
HUHM Yepera, OHaK MPH CyOKOMITIEHCOBaHIl cTafii qaHi
MOpPYILEHHS Oyyu OLITbII BUPAXEHi.

BucnoBox

KomniiekcHa ouniHka piBHA CTPYKTYPHHUX 3MiH
(pyHKIiOHAJIBHOIO CTAHY FeMOAUHAMIYHUX NOKA3HH-
KiB M0 MaricTpaJdbHHX apTepisix rojoBU Nani€eHTIB
3 IIBX gacTh MOMK/JIUBICTH PaliOHAJILHO CKOPHUIY-
BaTH KOMILIeKC pealiaiTaniiiHux 3axoiiB, BpaxoBy-
04U iHIUBiAyaJbHI 0codauBocTi, cTajilo nepediry
XBOPOOHM Ta CyNyTHi 3aXBOPHOBAHHSI.
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AHTUTTIIOKCHUYHI BIACTUBOCTI ®ITOIIPEITAPATIB

Axmyansuicme. Y cmammi Ha OCHO8I 81ACHUX 00CTIOMNHCeHb ma 0dicepen Iimepamypu HageoeHi Oani woo0o AHMUINOKCUYHUX
enacmusocmeti pimonpenapamis. Anmueinokcuuna Oisi pimonpenapamie iedxcums ¢ OCHOGI ix @NIUGY HA CEPYEBO-CYOUHHY, HEPBOBY
cucmemu, a maxodc Ha iHwi opeanu. B ocroei ix mexawnizmy Oii 6 sKocmi aHMUSINOKCAHMIG IeXHCUMb GIACMUBICMb 8IOHOBTIOEAMU
AKMUBHICTb eHEeP2OYMBOPEHHS | CNONCUBAHHSA eHepeil, aHMUOKCUOAHMHI-NPOOKCUOAHMHT 61ACMUBOCTI 1000 KOMNOHEHMI8 Mema-
bonizmy. Ilonepeoni pobomu 6cmanosuiy aHmMuoKCUOAHMHL, AOANMO2EHHI, MeMOPAHONPOMEKMOPHI 61ACMUBOCMI Qimonpenapamis.
Pazom 3 mum, 6UHUKHEHHS! 2INOKCUYHUX CMAHIE Y JIKAPHI, NPU 3MASAHHSX, 8AMNCKI (i3uuHili pobomi, illCbKOSUX CMAHAX, nompedye

Mema pobomu — eusnauumu aHmMuinOKCUYHi 61ACMUEOCMI imonpenapamis.

Mamepianu ma memoou oocnioxcenv. bys npogedenuil ananiz 6imuusHaHol ma 3apyoixicHol 1imepamypu, 8i00MOCI 3 OPYKO8a-
HUX A THMePHem-8UOAHb U000 BUSHAUEHHS AHMULINOKCUYHUX 8lACu8ocmell pimonpenapamis.

Pesynomamu 0ocnioxcennsa ma ix 062060penna. Busnaueni 6uou 2inokcuunux cmanie y meouyuni i excnepumenmi. Buknaoena
Knacugixayis anmueinokcanmie (yumonpomexmopis). Poskpumi mexanizmu anmueinokcuunoi 0ii ¢himonpenapamie. 3easicarouu na
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me, wo npenapamu POCIUHHO2O NOXOOIICEHHS. MAIONb MEHUY MOKCUUHICTING HIJC CUHMeMUYHI, eheKmuGHIWI 3a CNi6BIOHOUWEHHAM
«KOPUCMb/PUBUKY T 30€0i1bui020 Oeutesiuli y 8UPOOHUYMEI, BAHCIUBUM € iX NOOATbULE OOCTIOHCEHHS.

Bucnosku. Pesynsmamu ananisy aimepamypu 003601uUiu Cmeepoxcysamu, wo gimonpenapamu i OesKi Xapuoei 0006asKu Maions
AHMUTNOKCUYHI 81ACMUBOCTI | 3A805KU YbOMY Peanizyiomsb KapOoiOmponHy, HEeUpOmponHy ma iHwi opeaHOnpoOmeKmopHi euou Oii.
B ocnosi yux enacmueocmetl nedjcums ix 6naue Ha enep2izyioyi cucmemu ma NOKA3HUKU NPOOKCUOAHINMHO-AHMUOKCUOAHIMHO20 0OMIHY
6 OCHOBI SIKUX J1eAHCUMb NO3UMUBHUL 6NIUE HA OIOXIMIYHI NOKAZHUKU Memaboizmy.

Knrouogi cnosa: pimonpenapamu, anmueinokcuui 61acmugocmi, Memaooniam, opeaHonpomexyis.
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ANTIHYPOXIC PROPERTIES OF PHYTODRUGS

Actuality. The article, based on its own research and literature sources, provides data on the antihypoxic properties of herbal
drugs.The antihypoxic effect of herbal drugs is the basis of their effect on the cardiovascular and nervous systems, as well as on other
organs. The basis of their mechanism of action as antihypoxants is the ability to restore the activity of energy production and energy
consumption, antioxidant-prooxidant properties in relation to metabolic components.Previous works established the antioxidant,
adaptogenic, membrane-protective properties of herbal drugs. At the same time, the occurrence of hypoxic conditions in the hospital,
during competitions, heavy physical work, military conditions, requires the study of the antihypoxic effect of herbal drugs.

The aim of the study — to determine the antihypoxic properties of herbal drugs.
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Materials and research methods. An analysis of domestic and foreign literature, information from printed and Internet publications
regarding the determination of antihypoxic properties of herbal drugs was carried out.

Research results and their discussion.Defined types of hypoxic conditions in medicine and experiment. The classification of
antihypoxants (cytoprotectors) is outlined. Mechanisms of antihypoxic action of herbal drugs have been revealed. Taking into account
the fact that drugs of plant origin have less toxicity than synthetic ones, are more effective in terms of the "benefit/risk" ratio and are

mostly cheaper to manufacture, their further research is important.

Conclusions. The results of the literature analysis made it possible to state that herbal drugs and some food additives have
antihypoxic properties and, thanks to this, implement cardiotropic, neurotropic, and other organoprotective actions. These properties
are based on their influence on energizing systems and indicators of pro-oxidant-antioxidant exchange, which are based on a positive

influence on biochemical indicators of metabolism.

Key words: herbal drugs, antihypoxic properties, metabolism, organoprotection.

Beryn. AkryaiabHicTh. BU3Haue€HHS aHTUTIIOKCHY-
HOT [ii ¢iTonpenapariB J03BOJISE MPOSCHUTH MeXa-
Hi3M X OpraHONPOTEKTOPHHUX BIACTUBOCTEH IpH Pi3-
HUX TATOJOTIYHUX CTaHAaX, KOJH BUSBILIIOTHCS O3HAKH
rimokcii. AHTUTIIOKCHYHA Ais (iTONpenapariB JEKUTh
B OCHOBI IX BIUIMBY Ha CEPIICBO-CYIUHHY, HCPBOBY CHC-
TEMH, a TaKOXK Ha iHII oprau. B ocHOBI iX MexaHi3My
i1 B SIKOCTI aHTUTIIIOKCAHTIB JIEKUTh BIACTUBICTH Bia-
HOBJTIOBATH aKTHBHICTh CHEPrOYTBOPEHHS 1 CIIOYKUBAHHS
eHeprii, aHTHOKCHAHTHI-TIPOOKCHIAHTHI BIIACTHBOCTI
1I0/10 KOMITOHEHTIB MeTa00Ii3My.

MeTta po60TH — BH3HAYNTH aHTUTIIOKCHYHI BIIACTH-
BOCTI (piTompenaparis.

Marepiaiau Ta MeTOAU AOCTiTZKEHHS

ByB npoBeneHmii aHani3 BITYU3HIHOI Ta 3apyOi’KHOI
JTEepaTypy IIOAO BH3HAYCHHS BIACTHBOCTEH POCIHH-
HUX aHTHUTIOKCAHTIB.

Pe3ynbraTn 1ociigxeHns Ta ix o0ropopenns. /s
OinmbmocTi ¢iTonpenaparis Oyau BCTAHOBICHI aKTOIPO-
TEKTOPHI, aHa0OJIYHi, MEMOPAHOTPOIIHI BIACTHUBOCTI.
[Ipote icHytOTh (hiTOmpenapary, siKi 3aCTOCOBYIOTh MPH
CTaHax KOJIM BOHH, SIK 1 IHII METaOOJITOTPOIHI Mpe-
napatd, MOXYyTb 3amo0iraTu mposiBaM TiMoKcii B yMo-
BaxX KIIHIKH, TPCHYBaHb, B CKCTPEMAIBHHUX CHTYAIIisIX,
y ToMy uducii BifickkoBux (Bahmut et al., 2020).

Bu3HadeHo, 10 TIMOKCIs JISKUTh B OCHOBI PO3BUTKY
6aratbox XBOpOO, miciasonepaniiHuX CTaHiB, (Gi3UIHUX
HABaHTa)KCHb, BIHCHKOBHX YMOB Ta IHIIMX OOCTaBHUH,
10 CYIPOBOMKYETHCS cTpecoM. Ile BuMarae BUBUCHHS
MATOTCHE3y BUHUKHCHHS Ta 3MiH JKUTTEBOBAKIHBUX
CUCTEM 1 OpraHiB Juisg OUTBII IJIECIPIMOBAHOTO OyIy-
BaHHS NPO(UIAKTHKK 3aXHMCTy 1 JIKYBaHHS TpPU IUX
cranax (Ordynskyi et al., 2019). I'imokcist € THIOBUM
MATOJIOTIYHUM IIPOIICCOM, SIKHI BUHUKAE MIPU HEIOCTAT-
HbOMY HACHYCHHI1 TKAHWH KUCHEM a00 MOpYIIeHHI HOro
YTHITI3aIT PI3HUMU TKAHHHAMHU.

[Ipu oMy BuiNsEe 6araTto MaTOreHETHYHUX (PAKTO-
PpiB, SIKi CITIOCTEPIraroTh SIK MOPYIICHHS CTPYKTYp Opra-
Hi3My. OZHUM 3 HHUX € TOpPYLICHHS MEMOpaH MiTOXOH-
JIpiii, [0 BUHUKAE MiJ Yac MPUTHIUYCHHS e(EKTUBHOCTI
peaizamii 0i0JOTYHOTO OKUCHEHHSI BHACIIJIOK po3'el-
HaHHS JHMXaHHI Ta OKHUCHOrO (ochoprtoBaHHS
(Yelins’ka & Kostenko, 2018).
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VY KIHII MHHYIOTO CTOpiYdYsl 3aBASKH poOOTaM
YKpaTHCBKUX BUCHHUX-(i310JI0TIB 3MIHWIJIACH YsBa IIIOJI0
¢izionorii cropry, maronoriqHoi ¢isionorii rimoxcud-
HUX CTaHIB 3aBISKM BUCOKOTIpHIW, KOCMIiuHiH, aBia-
HiitHil Qizionorii, ririeni mpami. 3HaYHO POLMIUPHUIINCH
VSIBIICHHSI CTOCOBHO MEXaHi3MiB JIii Tinokcii Ha opra-
HI3M JIOAMHH, IO CTano (yHIAMEHTOM AJsl HACTyI-
HOTO BHM3HAYEHHS MEXaHi3MiB il aHTUTINOKCAHTIB
(Kolchinskaya, 1993).

BBakarorh, 110 TINOKCIS — 1€ MATOJOTIYHHMMA CTaH,
SKUH BUHHUKAE B PE3yJbTaTi HEIOCTATHHOTO OioJoriv-
HOTO OKHWCHCHHS Ta TPHU3YIHHCHHS CHepro3adesrie-
YEeHHs )KUTTEBOBAXIMBUX mporieciB (Slipchenko, 2015).
I'imokcito MoXkHA KIIaCH(IKyBaTH B 3aJICKHOCTI BiJI PH-
YIH BUHUKHEHHS Ha €K30TeHHY (rimodaporeHes, rimep-
OaporeHes), pecriparopHy (IUXalbHY), IHPKYIALIHHY
(cepleBO-CyIMHHY), TEpPEHaBaHTAXYBAIbHY (TIMOKCis
HABaHTAXXCHHS), CyOCTpaTHyY. 3a MOMIUPEHICTIO PO3pi3-
HSIIOTb MICIIEBY 1 3araibHy TiMOKCIi0, 3a IIBUIKICTIO PO3-
BUTKY 1 TPUBAIICTIO — OJIMCKABUYHY, TOCTPY, MIATOCTPY,
XPOHIUHY, 32 CTYNEHEM BaXXKOCTI — JIETKY, IOMIpHY,
BaXKKY, KPUTHYHY (CMEpTEJIbHY) TIlOKCIIO.

ExcriepuMeHTanbHi  AOCHIIKEHHST MPOTUTIMOKCHY-
HUX 3ac00iB TPOBOAATH 3riHO pexomenmamiii JIEIL
MO3 Vkpainu B eKcriepuMeHTax Ha Hlypax Ipu Moje-
JIIOBaHHI TeMiuHOi, rinokcuuHoi rinokcii (Luk’yanchuk
et al., 2002).

Cy4acHi aHTHUTINIOKCAHTH CHHTETHYHOTO IIOXO-
JokeHHs: nopinsitote Ha (Egorova & Garmash, 2017,
Baraboy, 2006; Lesiovskaya, 2012):

1. BHYTpIIIHEOMITOXOHJPiaJdbHI IMTOIPOTEKTOPH,
BIUIMBAIOTh Ha:

1.1.T'anbMyBaHHs
(TpuMeTa3uIvH)

1.2.TanbMyBaHHA TpPaHCHOPTY JKUPHUX KHUCJIOT
(MeTbIoHI#)

1.3. CTUMYJIALIIFO TUTOXPOMHOTO JIaHITFOTa (KOeH3uM Q)

2. LuTompoTeKTopH, SKi BILIMBAIOTH HAa TPAHCIOPT
CHEPTeTUYHUX CyOCTpaTiB B KITHHY ((ocoxpearu-
HIH, DJIIOKO30-1HCYIHOBA CyMilll, OypIITHHOBA KUCIIOTA,
uTOo()IIaBiH)

3. CTUMYJSTOPH TNEPEHOCY IIIOKO3U 1 TaJlaKTO3H
(TioTpHazoIiH)

OKUCHCHHA  JKUPHUX  KHCJIOT
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4. AHTHOKCHJQHTH 1 IIUTONPOTEKTOPH 3 aHTHOKCH-
JIAHTHOIO JI€I0.

3Ba)karouM Ha Te, 10 MpernapaTu POCIUHHOTO MOX0-
JDKCHHST BOJIOIIIOTh MECHIIOK TOKCHYHICTIO HIK CHHTE-
THUYHI, ¢(EeKTHBHIII 3a CHiBBIJHOIICHHAM ‘“KOPUCTH/
pu3KK” 1 371€01IBIIOTO JICIIEBI Y BAPOOHUIITBI, BAXKITH-
BHUM € 1X JOCIIIOKEHHS.

B ocranHI poKH TakoX XapaKTepPH3yIOTHCS HOBHMHU
JOCTIDKEHHSAMH CKJIQAy 1 BIUIMBY (piTompenapariB sk
AQHTUOKCHUJIAHTIB, aHTUTIOKCAHTIB, IUTOIPOTEKTOPIB.

BcranoBnena aHTUTIMOKCHYHA JTisl POCTHHHUX MOMi-
(beHoiB, IKi 3a11001raau pO3BUTKY Kapiecy y IOTOMCTBA,
HEe3B@KAIOUM Ha KapiecoreHHuil pamioH. Kpim Toro,
y MEYiHIIi I[ypiB POCIUHHI MOMI(QEHOIN HOPMaTi3yBaK
AKTUBHICTh aHTHOKCHJAHTHUX (EepMEHTIB (KaTanasd,
DIyTaTIOHIEPOKCHIA3H) i MaJIH IEBHY IPOTEKTOPHY M0
Ha TKaHWHU napojgoHTa (Ivanov et al., 2021).

HesBakaroun Ha Te, MO PIAKHA EKCTPAKT TIOLY
BIZIOMHI SIK KapA1OMPOTEKTOp, aHTHOKCHAAHT, MeMOpa-
HOTPOITHUI 3aci0, Mmojmanbll JOCHTIHKEHHS BiJIKpHBa-
I0Th WOr0 HOBI BIACTHBOCTI. BcTaHOBHMIM, 1O PiIKuUid
EKCTPAKT 1 HACTOWKA TJIOTy BOJIOJIIOThH HE TLTBKH MEMO-
PaHONIPOTEKTOPHOIO, & TAKOXK 1 AHTUTIMOKCHYHOIO TI€IO0.
Binpm BHpakeHa AHTHTIIOKCHYHA [isl BU3HAYAETHCS
y npenapary Kparan, 10 ckiamgy sKOTO BXOIUTH Pifl-
KHI eKCTPaKT IIOMY, SIKUH MPU3HAYAIOTh IS JIIKYBaHHS
TOCTPOi, TeMIYHO1, TIITOKCUYIHOT, UPKYIATOPHO] TIOKCii
(Yakovleva, 2007). BuBuaroun MexaHi3M aHTHTIIOKCHY-
HOI [ii KpaTajdy NpH IUPKYIATOPHIN TiMOKCii BCTaHO-
BHJIM, IO B MO3KOBIi TKaHMHI LIypiB KpaTas 3amodirae
3HIKCHHIO BMicTy AT®, KOMIIOHEHTIB TiOJ-TUCYIb-
¢itHOI cucremu, B7micty PHK axtusHocti C/I 1 L[XO.
AHTHTIMOKCHYHI BJaCTUBOCTI IpenapaTiB caMoro IOy
MIPOSIBISIFOTHCS. THM, IO BiH MOXKE YCYBaTH CHMIITOMH
0e3COoHHS, 0OJIIB Y JAUISHIL CepIIs, apUTMIFO.

AHTHTIIIOKCHYHI BIACTUBOCTI TaKOK BCTAHOBJICHI
y TIpemapari BajJepiaHu JiKapchbKoi, 3aBAsSKH ii CKia-
noBuM (edipHiit oiil BanepiaHu), M0 Ja€ MOXKIUBICTb
NpU3HAYATH X MPH OE3COHHI Ta HEPBOBOMY 30Y/KCHHI
(Baker et al., 2014).

AHTHTIMOKCUYHI BJIACTUBOCTI BCTaHOBJICHI Y TIpe-
MapatiB MENICH JIKapChKol JIOMoMararTh Npu (izud-
HOMY HaBaHTaxeHHI Ta cymomax (Chen et al., 2023).
EdexTHBHICTh MeEJiCH B TaJICHOBHX JIKapChbKUX (Hop-
Max Irmokasaia ii e(eKTHBHICTh IPH JTiKyBaHHI HEPBOBUX
3aXBOPIOBAaHb Y MEIIKAHIIB AQpuKU. 3HAUYHUH edekT
CIIOCTEpIraBcst MK 3aCTOCYBAHHI CIIMPTOBOT HACTOSIHKH
MEJTICH, aJie JOBTUH 4ac He OyJI0 eKCIepHMEHTAIBHOTO
miATBEepIKEeHHs aHoro edekry. Tomy, B eKCriepuMeH-
TaX Ha MHUIIAX, TPU MOJCIIOBAHHI T'eMIYHOI TiMOKCii
OyB MOBEICHMI AHTHUTIMOKCHYHUI €(EeKT CIMPTOBOTO
exctpakty menicu (Akinpelu Lateef Abiola et al., 2020).
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AHTHTIIOKCHYHI 1 KapAiONPOTEKTOPHI BIACTUBOCTI
BCTAHOBJICHI Y KHTaWChKOi pociuHu TyHmait SIHCHHB
(Tongmai Yangxin), sSiKy BBOAWIM BHYTPIiIIHBOOYEPE-
BHUHHO II[ypaM, y SKHX MOJEIIOBAIH 1H()APKT MioKapmy.
Enexrpodizionoriuni 6i0XiMi4Hi MOKA3HUKW BU3HAYAIH
Ha 3 Ta 28 jeHb micis MojaearoBaHHs iH(apkTy. [Ipena-
par BBogwIK B 3 nmo3ax — 1 mr/kr, 2 mr/kr, 4 mr/kr. Ha
28 NeHb eKCIEePHMEHTY BCTAHOBICHO 3MCHIICHHS 30HU
iH(papKTy, BiAHOBICHA CKOPOTIUBICTH. JlocmimkeHa
CIIOJTyKa MaJia aHTUOKCHIAHTHY 1 MPOTH3aNalbHy BIac-
tuBicTh (Chen et al., 2023).

Cyx#ii eKCTpaKT NIOJIOMHHUII Oaiikaibebkoi (Scutellaria
Adenostegia), [0 HAIESKUTh O TPAB'THUCTUX, MICTHTbH
46% nonicaxapuais Ta 5,8% ¢naBonoinis. [1pu BBenCHHI
mypam y 1031 100 MI/kr BiH IpOSIBUB 3HAUHy aHTHTI-
nokcH4Hy akTuBHICTB (Ergasheva et al., 2021).

Ipu MonemoBanHi opy1IeHb Miokapay kit HER2
B YMOBax aromnTo3y Oyfia BU3HAYCHA KapIiONpOTCKTHBHA
nis xommoHeHTy Tpasu Qili Qiangxin, sxuii B Kutai 3acto-
COBYIOTB IpH ceplieBiid HemocTarHocTi (Fan et al., 2022).

B xniHIYHIX yMOBaX Ha JOOPOBOJIBISX BUBYAIN AHTH-
TIIIOKCUYHY Hif0 eKCTpakTy Pomionu poxkeBoi (2 Karcyim)
B YMOBax MOJENIOBAaHHA rimokcii. ['imokcis Tpuama
30 xB., MJJOCHITHI OTpUMANTKM 2 Karcyiad mo 627 Mr.
VY Toit yac sk caTrypalisi mpu TiMOKcii 3HMXKYBanach,
ekcTpakt Pomionu poxxeBoi monepemkas BCi 3MiHH, ITPO-
SIBIISIFOYM aHTUTIOKCHYRHY Jito (Lee et al., 2023).

MillIeHHIO TSl KHTAHChKOT POCIMHU IPUOIB acKoMi-
IIETiB KOP/INEICY € CHAOTETiaTbHUN CyAnHHNUN (aKTop,
3aBJISKH SIKOMY POCITHHA Ma€ aHTUTITOKCUYHI BITaCTHBO-
cti (Long et al., 2021).

BusnayeHa aHTUTINOKCHYHA [isl KOTIBHHKA KOIIIa-
9Oro B CKCHEpHUMEHTaxX Ha IIypax IpH TiNepTOHIY-
HiM, TeMIYHIN, TICTOTOKCHYHIN TIIMOKCII, 0 IOB'SI3aHO
3 HopMalizaiieto piBHs AT®, makraty, Manary, KOMIIO-
HEHTIB CHCTeMH |JaTiOHy aHTHOKCUIAHTHUM BIUTHBOM
(Razuvaeva et al., 2021).

B excniepumeHTax Ha OIypax MepeBipsUTd HasBHICTH
AQHTUTIOKCHYHOTO e(eKTy y CyXOro Ta MOApiOHEHOTo
CKCTPaKTy IIaBJii, y SKHX MOJICITIOBAIM TiMOKCIIO.
VY 11ypiB 3 rinokciero Oyina BCTaHOBJICHA aHTHTIOKCHYHA
Ilisi, TIOB'sI3aHA 3 aHTHOKCUIAaHTHUM BIUTHBOM (Wang etal.,
2020). AHTUTIIOKCHYHA Jis IaBiii OB'A3aHa 3 i cenek-
TUBHHMH KOMIIOHCHTaMH, SIKi BKIIFOYaIOTh PO3MAPHHOBY
KHCJIOTY, MITONIEPMIIIMHOBY, CaJIBIHOBY KHUCJIOTY Ta iHIII
aKTUBHI IHTpeIi€HTH. AKTHBHICTh IIaBIii MOB's13aHa 3i
3Mi0HICTIO HOPMAaNi3yBaTH aKTHUBHICTh CYIEPOKCHI-
IICMYTa3H, TOKA3HUKIB aHTHOKCUIAHTHOTO 3aXUCTY Ta
r1yTarioHoBoi cuctemu (Wang et al., 2020).

AHTHTIIIOKCHYHI BIaCTHBOCTI BU3HAYCHI y 3€JICHOTO
Yar, BIUIMB SIKOTO TiJBHINY€E CTIHKICTh 10 TPUBAIUX
TperyBaHb (Rahimi & Falahi, 2017).
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AHTHTINOKCHYHI BJIACTUBOCTI BU3HAYCHI Yy KypKy-
MiHy, IO Ja€ MOXIIHUBICTH PEKOMEHIYBAaTH HOTO IUIS
MOJIOJIAHHS CTpecy nepen Ta micis 3Maranb (Nakhostin-
Roohi et al., 2016).

[lpn remiuHii TiMOKCii, sIKy MOJETIOBAIM B EKCIIe-
pPHMEHTaX Ha Iypax, BCTAHOBIICHA AHTHTIMOKCHYHA JIisI
COKiB a0pHKOCY Ta arpycy 3BH4aifHoro. B ymoBax remivuHoi
TIIMOKCIT TIPY BHYTPIIIHHOYEPEBHOMY BBEJICHHI IUX COKIB
y 1031 500 mr/kr nipotsirom 10 HiB. Born 3anobirany 3mi-
HaM aKTUBHOCTI aHTHOKCcUIAHTHHUX (pepmenTiB (CO/, my-
TaTIOHNEPOKCHIA3N TA PIBHIO BiIHOBJICHOTO IIIyTaTiOHY)
1 aKTUBHOCTI IUTOXpOM C-OKCHJTIa3M y TICUiHII Ta MiOKapIi
urypiB (Gorchakova & Chekman, 2018).

[Tpo aHTUTIMOKCHUYHI BIACTUBOCTI MOBIIOMIISIOTH TPH
BUBUCHHI (hapMaKoJIOraMu COKY BHHOTPaJLy, TPaHarty, 1o
TIOB'SI3yBaJIach 3 BIUTMBOM Ha IMOKA3HHUKHU aJICHIIOBOI CHC-
TeMu, Kpearuapocdary, aHTHOKCHIAHTHUM BILTHBOM.

[Ipu rinokcii cTpa1awTh BCi BUAM OOMIHY 1,
y mepmry uepry, eHeprernunuii (Portnichenko et al.,

2012). Came ToMy ¢iTOnpenapaTH, 3aB/sIKH CBOIil edek-
THBHOCTI Ta MaJiil TOKCHYHOCTI, € KOPUCHUMH Y KJTiHIY-
HUX YMOBaX, ITiJ 4ac CIIOPTUBHHUX 3MaraHb Ta MpH CTpe-
copux curyanisx (Koval et al., 2018).

BucHoBkHu

AHai3 HAYKOBOi JiTepaTypu /J03BOJIMB CTBep-
JAUTH, 10 (piTonpenapaTu Ta esiKi Xap4oBi 106aBKH,
siKi MAalOTh AHTUTIMOKCHYHI BJACTHBOCTI, BOJIOTi-
I0Th KApAiONPOTEKTOPHOI0, HEHPONPOTEKTOPHOIO
Ta IiHIIOK OPraHONMPOTEKTOPHOK Jicl0. B ocHoBi
LIMX BJIACTHBOCTEH JIEKUTD IX BIUIUB HA eHeprisyroui
CHCTEeMHU Ta MOKA3ZHUKHM NPOOKCHIAHTHO-AHTHOKCH-
JAHTHOTO OOMiHY B OCHOBIi SIKHX JIEXKUTH NMO3WUTHB-
HUH BIUIMB Ha 0ioXiMiuHi MOKA3HUKH MeTa0OTi3MY.
Hageneni siteparypHi JaHi cTBepa:KylOTh BHCJIOB-
moBanns: “Ilpupona Jikye, ajne Jikapi moBuHHI
Ao0pe 3HaTH (papMako.Ioriio, papmaiiio i KIiHIiYHY
Oioximiio, mo6 BipHO mpu3HaunTH (iTonpenaparu
i yHukaTu npouecis nepego3syBaHHsa’”.
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ANTIHYPOXIC PROPERTIES OF PHYTODRUGS

Actuality. The article, based on its own research and literature sources, provides data on the antihypoxic properties of herbal
drugs.The antihypoxic effect of herbal drugs is the basis of their effect on the cardiovascular and nervous systems, as well as on other
organs. The basis of their mechanism of action as antihypoxants is the ability to restore the activity of energy production and energy
consumption, antioxidant-prooxidant properties in relation to metabolic components.Previous works established the antioxidant,
adaptogenic, membrane-protective properties of herbal drugs. At the same time, the occurrence of hypoxic conditions in the hospital,
during competitions, heavy physical work, military conditions, requires the study of the antihypoxic effect of herbal drugs.

The aim of the study — to determine the antihypoxic properties of herbal drugs.

Materials and research methods. An analysis of domestic and foreign literature, information from printed and Internet publications
regarding the determination of antihypoxic properties of herbal drugs was carried out.

Research results and their discussion. Defined types of hypoxic conditions in medicine and experiment. The classification of
antihypoxants (cytoprotectors) is outlined. Mechanisms of antihypoxic action of herbal drugs have been revealed. Taking into account
the fact that drugs of plant origin have less toxicity than synthetic ones, are more effective in terms of the «benefit/risk» ratio and are
mostly cheaper to manufacture, their further research is important.
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Conclusions. The results of the literature analysis made it possible to state that herbal drugs and some food additives have
antihypoxic properties and, thanks to this, implement cardiotropic, neurotropic, and other organoprotective actions. These properties
are based on their influence on energizing systems and indicators of pro-oxidant-antioxidant exchange, which are based on a positive
influence on biochemical indicators of metabolism.

Key words: herbal drugs, antihypoxic properties, metabolism, organoprotection.
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AHTUTTIIOKCHUYHI BJACTUBOCTI ®ITOIIPEITAPATIB

Axmyansnuicme. Y cmammi Ha OCHO8I 81ACHUX 00CTIOMNHCeHb ma 0dicepen Iimepamypu HageoeHi O0ani woo0o AHMUINOKCUYHUX
eracmusocmetl ¢pimonpenapamis. AHmucinokcuura 0is imonpenapamis 1excuns 8 OCHOGI ixX 6NIUEY HA cepyeso-CYOUHHY, HEPBOBY
cucmemu, a makodc Ha iHwi opeanu. B ocnoei ix mexawnizmy Oii 6 sKoCmi aHMUSINOKCAWMIG IeXHCUMb GIACMUBICb 8IOHOBTIO8AMU
AKMUBHICTb eHEPSOYIMBOPEHHSL | CROJICUBAHHS eHepeil, AHMUOKCUOAHMHI-NPOOKCUOAHMHT 6]1ACMUBOCHT U000 KOMNOHEHMI6 Mema-
oonizmy. Ilonepeoni pobomu 6cmano8uIyu aHMUOKCUOAHMHI, AOANIMO2EHHI, Me/w(ipanonpomekmogmi enacmusocmi gimonpenapamis.
Pazom 3 mum, 6UHUKHEHHS 2INOKCUYHUX CMAHI8 Y JIKAPHI, NPU 3MASAHHAX, 8AXCKill (i3uuHill poOOmI, GiliCbKOBUX CMAHAX, nompeodye
BUBUEHHS AHMULINOKCUYHOT O1i (himonpenapamis.

Mema pobomu — gusHauumu aHMuUSINOKCUYHI 61acmMugocmi ¢pimonpenapamis.

Mamepianu ma memoou docnioxcenv. bys npogedenuil ananiz 6imuusHaHol ma 3apyoixicHol 1imepamypu, 8i00MOCI 3 OPYKO8a-
HUX Ma iHmepHem-udanb wWooo SUHAYEHHS AHMULINOKCUYHUX 6lACmuUeocmell (imonpenapamis.
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Pezynomamu docnioxncennn ma ix 0o62o06opennsn. Busnaueni suou cinokcuunux cmanie y meouyuni i excnepumenmi. Bukiadena
Kaacugbixayis anmueinoxcanmie (yumonpomekmopisg). Poskpumi mexanizmu anmueinokcuynoi 0ii’ pimonpenapamis. 3easicariouu na
me, wjo NpPenapamu PoCIUHHO20 NOXOOJUCEHHs MAIOMb MEHWLY MOKCUYHICIb HIdC CUHMEMUYHI, eheKmusHiuli 3a cnie8iOHOUEHHAM
«KOpUCMb/PUBUKY T 30€0i1bUui020 Oeutesili y 8UPOOHUYMEBI, BAHCIUBUM € iX NOOATbULE OOCTIOHNCEHHS.

Bucnosku. Pesynsmamu ananisy aimepamypu 003601l Cmeepoxcysamu, wo gimonpenapamu i 0esKi Xapuoei 006asKu Maions
AHMUSTNOKCUYHI 81ACTIUBOCTI, T 3A80AKU YbOMY Peanizyiomy KapOiOmMpONnHy HeUpomponHy ma iHui opeaHonpomeKmopHi euou Oii.
B ocnosi yux enacmueocmetl nedjcums ix 6naue Ha enepizyioi cucmemu ma nNOKA3HUKU npoOKCUOAHIMHO-AHMUOKCUOAHIHO20 0OMIHY
6 OCHOGI SIKUX JIeAHCUMb NOZUMUBHULL NIUE HA OIOXIMIUHI NOKAZHUKU MEMAabOTi3My.

Knrwuoei cnosa: gpimonpenapamu, anmucinokcuuHi 61acmugocmi, Memaodonizm, 0peaHonpomexyis.

Introduction. Actuality. Determination of the
antihypoxic effect of herbal drugs allows to clarify
the mechanism of their organoprotective properties in
various pathological conditions, when signs of hypoxia
are detected. The antihypoxic effect of herbal drugs
is the basis of their effect on the cardiovascular and
nervous systems, as well as on other organs. The basis
of their mechanism of action as antihypoxants is the
ability to restore the activity of energy production and
energy consumption, antioxidant-prooxidant properties
in relation to metabolic components.

The aim of the study — to determine the antihypoxic
properties of herbal drugs.

Research materials and methods. The analysis of
domestic and foreign literature was conducted on the
determination of the properties of plant antihypoxants.

Research  results and their  discussion.
Actoprotective, anabolic, and membranotropic properties
have been established for most herbal drugs. However,
there are phytodrugs that are used in conditions where
they, like other metabolitotropic drugs, can prevent the
manifestations of hypoxia in the conditions of the clinic,
training, in extreme situations, including the military
(Bahmut et al., 2020).

It has been determined that hypoxia is at the basis
of the development of many diseases, postoperative
conditions, physical exertion, military conditions and
other circumstances accompanied by stress. This requires
the study of the pathogenesis of the occurrence and
changes of vital systems and organs for a more targeted
construction of preventive protection and treatment in
these conditions (Ordynskyi et al., 2019). Hypoxia is a
typical pathological process that occurs when tissues are
insufficiently saturated with oxygen or its utilization by
various tissues is impaired.

At the same time, many pathogenetic factors are
identified, which are observed as a violation of the body’s
structures. One of them is the disruption of mitochondrial
membranes, which occurs when the effectiveness of
biological oxidation is suppressed due to the uncoupling
of respiration and oxidative phosphorylation (Yelins’ka
& Kostenko, 2018).

At the end of the last century, thanks to the works
of Ukrainian scientists-physiologists, the imagination
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regarding the physiology of sports, the pathological
physiology of hypoxic conditions changed due to high-
altitude, space, aviation physiology, and occupational
hygiene. Concepts regarding the mechanisms of
action of hypoxia on the human body have expanded
significantly, which became the foundation for the
subsequent determination of the mechanisms of action
of antihypoxants (Kolchinskaya, 1993).

It is believed that hypoxia is a pathological condition
that occurs as a result of insufficient biological
oxidation and suspension of energy supply of vital
processes (Slipchenko, 2015). Hypoxia can be classified
depending on the causes of its occurrence into exogenous
(hypobarogenesis,  hyperbarogenesis),  respiratory
(respiratory), circulatory (cardiovascular), overload
(load hypoxia), substrate. According to the prevalence,
local and general hypoxia are distinguished, according
to the speed of development and duration — fulminant,
acute, subacute, chronic, hypoxia, according to the
degree of severity — mild, moderate, severe, critical
(fatal) hypoxia.

Experimental studies of antihypoxic agents are
carried out in accordance with the recommendations
of the SEC of the Ministry of Health of Ukraine in
experiments on rats in the simulation of hemic, hypoxic
hypoxia (Luk’yanchuk et al., 2002).

Modern antihypoxants of synthetic origin are divided
into (Egorova & Garmash, 2017; Baraboy, 20006;
Lesiovskaya, 2012):

1. Intramitochondrial cytoprotectors affecting:

1.1. Inhibition of fatty acid oxidation (trimetazidine);

1.2. Fatty acid transport inhibition (meldonium);

1.3. Stimulation of the cytochrome chain (coenzyme Q);

2. Cytoprotectors affecting the transport of energy
substrates into the cell (phosphocreatinine, glucose-
insulin mixture, succinic acid, cytoflavin);

3. Glucose and galactose transport
(thiotriazoline);

4. Antioxidants and cytoprotectors with antioxidant
effect.

Considering the fact that herbal drugs have less
toxicity than synthetic ones, are more effective in terms
of the “benefit/risk” ratio and are mostly cheaper to
produce, their research is important.

stimulators
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Recent years have also been characterized by new
research into the composition and effect of phytodrugs
as antioxidants, antihypoxants, and cytoprotectors.

The antihypoxic effect of plant polyphenols, which
prevented the development of caries in the offspring,
despite the cariogenic diet, was established. In addition,
in the liver of rats, plant polyphenols normalized the
activity of antioxidant enzymes (catalase, glutathione
peroxidase) and had a certain protective effect on
periodontal tissues (Ivanov et al., 2021).

Despite the fact that the liquid extract of hawthorn
is known as a cardioprotector, antioxidant, and
membranotropic agent, further research reveals its new
properties. It was established that the liquid extract
and tincture of hawthorn have not only a membrane-
protective, but also an antihypoxic effect. A more
pronounced antihypoxic effect is determined by the drug
Kratal, which includes a liquid extract of hawthorn,
which is prescribed for the treatment of acute, hemic,
hypoxic, circulatory hypoxia (Yakovleva, 2007).
Studying the mechanism of the antihypoxic action of
Kratal in circulatory hypoxia, it was established that in
the brain tissue of rats, Kratal prevents a decrease in the
content of ATP, components of the thiol-disulfite system,
and the content of RNA activity of SDH and TCHO. The
antihypoxic properties of hawthorn drugs are manifested
in the fact that it can eliminate the symptoms of insomnia,
heart pain, and arrhythmia.

Antihypoxic properties have also been established in
the medicinal valerian preparation due to its components
(valerian essential oil), which makes it possible to
prescribe them for insomnia and nervous excitement
(Baker et al., 2014).

Antihypoxic properties have been established in
drugs of lemon balm, which help with physical exertion
and convulsions (Chen et al., 2023). The effectiveness
of lemon balm in galenic dosage forms has shown its
effectiveness in the treatment of nervous diseases in the
inhabitants of Africa. A significant effect was observed
when using an alcohol tincture of lemon balm, but for a
long time there was no experimental confirmation of this
effect. Therefore, the antihypoxic effect of the alcoholic
extract of lemon balm was proven in experiments on
mice in the simulation of hemic hypoxia (Akinpelu
Lateef Abiola et al., 2020).

Antihypoxic and  cardioprotective  properties
have been established in the Chinese plant Tongmai
Yangxin, which was administered intraperitoneally
to rats in which myocardial infarction was simulated.
Electrophysiological biochemical indicators were
determined on the 3rd and 28th day after the
simulation of a heart attack. The drug was administered
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in 3 doses — 1 mg/kg, 2 mgkg, 4 mg/kg. On the
28th day of the experiment, the infarct zone was reduced,
contractility was restored. The studied compound had
antioxidant and anti-inflammatory properties (Chen et
al., 2023).

Dry extract of the Baikal scutella (Scutellaria
Adenostegia), belonging to the herbaceous family,
contains 46% polysaccharides and 5.8% flavonoids. When
administered to rats in a dose of 100 mg/kg, it showed
significant antihypoxic activity (Ergasheva et al., 2021).

Cardioprotective action of the Qili Qiangxin herb
component, which is used in China for heart failure, was
determined by modeling myocardial disorders of HER2
cells under apoptosis conditions (Fan et al., 2022).

In clinical conditions, the antihypoxic effect of rhodiola
extract (2 capsules) was studied on volunteers under
hypoxia simulation conditions. Hypoxia lasted 30 minutes,
subjects received 2 capsules of 627 mg each. While
hypoxia saturation decreased, rhodiola extract prevented
all changes, showing antihypoxic effects (Lee et al., 2023).

The Chinese ascomycete mushroom plant cordyceps
targets endothelial vascular factor, which gives the plant
antihypoxic properties (Long et al., 2021).

The antihypoxic effect of cat’s fur was determined in
experiments on rats in hypertensive, hemic, histotoxic
hypoxia, which is associated with the normalization of the
level of ATP, lactate, malate, components of the glutathione
system by the antioxidant effect (Razuvaeva et al., 2021).

In experiments on rats, the presence of an antihypoxic
effect of dry and crushed sage extract was tested in
experiments on rats, which were simulated hypoxia. In
hypoxic rats, an antihypoxic effect associated with an
antioxidant effect was established (Wang et al., 2020).
The antihypoxic effect of sage is associated with its
selective components, which include rosmarinic acid,
mitopermicinic acid, salvinic acid and other active
ingredients. The activity of sage is associated with the
ability to normalize the activity of superoxide dismutase,
indicators of antioxidant protection and the glutathione
system (Wang et al., 2020).

Antihypoxic properties have been identified in green
tea, the effect of which increases resistance to long-term
training (Rahimi & Falahi, 2017).

Antihypoxic properties have been identified in
curcumin, which makes it possible to recommend
it to overcome stress before and after competition
(Nakhostin-Roohi et al., 2016).

Antihypoxic action of apricot and gooseberry juices
was established in case of hemic hypoxia simulated in
experiments on rats. In conditions of hemic hypoxia,
when these juices were administered intraperitoneally at
a dose of 500 mg/kg for 10 days, they prevented changes

Ne 1,2024



MeguuuHa

in the activity of antioxidant enzymes (SOD, glutathione
peroxidase, and the level of reduced glutathione)
and cytochrome C oxidase activity in the liver and
myocardium of rats (Gorchakova & Chekman, 2018).

Antihypoxic properties were reported by pharmacologists
when studying grape and pomegranate juice, which was
associated with an effect on the indicators of the adenyl
system, creatine phosphate, and an antioxidant effect.

With hypoxia, all types of metabolism suffer, and
primarily energy metabolism (Portnichenko et al., 2012).
That is why herbal drugs, due to their effectiveness and
low toxicity, are useful in clinical conditions, during sports
competitions and in stressful situations (Koval et al., 2018).

Conclusions

The analysis of scientific literature allowed us to
state that phytodrugs and some food additives, which
have antihypoxic properties, have cardioprotective,
neuroprotective and other organoprotective effects.
These properties are based on their influence on
energizing systems and indicators of pro-oxidant-
antioxidant exchange, which are based on a positive
influence on biochemical indicators of metabolism. The
cited literary data confirm the statement: “Nature heals,
but doctors must know well pharmacology, pharmacy
and clinical biochemistry in order to correctly prescribe
herbal medicines and avoid overdose processes”.
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MIHEPAJIBHO-BITAMIHHUM CTATYC HAIIEHTIB I3 XPOHIYHAM MAHKPEATHTOM
HA TJII HEPEHECEHOT' O XPOHIYHOTI'O BIPYCHOT O I'EITATUTY C
I3 YPAXYBAHHSAM AJIKOTI'OJIBHOTI'O ®AKTOPA

Bcemyn. Komop6ionuii nepebie xponiunozo nawkpeamumy (XI1) i xponiunozo eipycroco eenamumy C (XBI'C) € uacmum i cknao-
HUM, NPU3800UMb 00 POPMYBAHHS YCKAAOHEHb HABIMb NICIA GUKOHAHHA NPOMUBIPYCHO20 NIKY8anHsA iH@eryii eipycHoco eenamumy C.
Bidomo npo neemi 00ciiodcentss Wjoo0o namo2eHemuyHux YUHHUKI6 hopmyeants Hympumuenux nopyuienv npu XII, oonax npu noeo-
Hanui tio2o 3 XBI'C eonu npaxmuuno ¢iocymmi. € nompebda y 6inbut 21uboKomy 00CIiONCeHHT 18Uy 2IN0GIMAMIHO316 | 2InoeleMeHmo3ie
npu komopoionocmi XI1 i XBI'C, a maxowc 6niugy Ha ix ghopmyeants HAsA6HOCI AIKO20IbHO20 pakmopa y namozenesi 0aHoi Komop-
6ioHOCmI 3 Memolo NPOPINAKMUKU | UACHOT KOPeKYil OQHUX HYMPUMUBHUX CIAHIG.

Mema docnidxcenns — npogecmu NOPIGHAIbHE OOCTIONCEHHS CIARY NAPAMEmpie GiMaMIHHO-MIHEPAIbHO20 CIANyCcy NayieHmis
i3 XPOHIUHUM NAHKPEAMUmoMm 8 3a1eHCHOCMI 8i0 HAABHOCI CYNYMHbO20 XPOHIUH020 8ipycHoeo eenamumy C, nponikoeanoeo emi-
OMPONHUMYU NPOMUBIPYCHUMU 3ACOOAMU, A MAKONHC 8 3ATEHCHOCTI 610 Pe3yIbmamy mecmyeanHs 3a WKAI00 NPUX08aHo2o NOmsey 00
anxoeonio CAGE.

Mamepianu ma memoou. Y oocniosxcenni 6310 yuacmov 130 xéopux na xponiunuil nankpeamum (XI1), 3 nux — 100 nayienmisg i3
XTI i3 cynymuim xponiunum eipycnum eenamumom C, nponikosanux npomugipycuumu 3acobamu (XBI'C) i 30 — i3 izonvosanum XII.
Tayienmu ob6cmediceni 3a 00NOMO20K0 3A2ANbHO-KATHIYHUX MemOoOi6 (CmaHOapmu308anutl 02110 i3 aHmponomMempiero), OIoXiMiuHux
(pemumnon, moxogepon, macHiu, 3a1i30, Kauii i HAMPIL, Memoody amomMHo-adcoOpOYIHOL cnekmpomempii (emicmu Mioi, YUHKY, CEUHYIO,
KAOMII0) MeOUKO-COYION02IUHUX (NPUXOBAH020 NOMAZY 00 AIK020MI0 — 3a MidcHapooHoio ankemoto CAGE).

Pesynomamu ma ix 06z206opennsn. byno 6cmaHo6ieHO HAAGHICMb CIMAMUCMUYHO OOCHOBIPHO20 MPEHOY 00 30I0HeHHs opea-
Hismy nayieumie i3 XI1 neooxionumu mikpo- i mikpoenemenmamu (p<0,05, kpim emicmig gpocghopy i mioi) i eimaminamu, 0cooAUE0O
npu komop6ionocmi iz XBI'C (nponikosanux): koncmamogano Hudicuull emicm y cuposamyi kpogi mokogepony na 10,9 %, pemu-
nony — Ha 11,16 %, a makooic 25-OH eimamin D (kanvyumpiony) — na 12,17 %, ackopbinoeoi kucnomu — na 12,41 % y nayienmis i3
XI1 i XBI'C y nopisuanni iz maxumu npu isonvoganomy XII, wjo 3aceiouye 30ionenns gimaminami, SKi € HeghepMeHMHUMY AHMUOKCU-
0aHmamu, a maxoAHc 8aNCIUSUMU eHeP2OMPONHUMU | MemaboriyHuMU YyunHuKamu y xeopux na XI1 na mui nevinkosux smin npu XBI'C.
Koncmamysanu cmamucmuuno 6ipo2iono Hudicui pieHi 3aniza y cuposamyi Kposi nayienmis i3 komopoionicmrwo XI1 i3 XBI'C npu
BUABLEHHI Y HUX NPUX08AH020 nomsazy 00 anxoeonio 3a wkanoiw CAGE (npu CAGE>2,0) na 15,49 %, xanvyito — na 7,11 %, mazuiio —
na 28,57 %, yunxy — na 25,93 %, moxoghepony — na 9,02 %, pemunony — na 11,59 %, xarvyumpiony — na 21,68 %, ackopbinosoi xuc-
nomu —Ha 24,11 %.

Bucnoeku. Bcmanogéneno naagHicms MiHepaIbHO-8imaminioil Hedocmamuocmi npu komop6ionocmi XI1 i3 XBI'C (nponikosanux),
Wo HeobXiOHO 8PAX08Y6AMU NPU CMEOPEHHI NPOSPAMU GIOHOBHO20 NIKYS8AHHS MAKUX NAYICHMIE 3 Memolo npoghinaxmuxu mpogoino-
2IYHUX YPAadICEeHb Ma IXHIX YCKAAOHeHb. Ha 0CHO6I 6Cman081eHUX OaHUX PEKOMEHO08AHO OMPUMAHHS 080X I OLlbuie HAOpanux 6anie 3a
CAGE gsasicamu 00CmMosIpHO 3HAYUMUM NPUXOBYEAHUM NOMALOM 00 AIKO20II0, WO BNIUBAE HA (POPMYBANHS | MANHCKICIb MIHEPATb-
Ho-eimaminnoi neoocmamuocmi npu komop6ionocmi XI1 i XBI'C i Ooyinsno epaxogysamu npu hopmyeanii KOMNIEKCHO20 JIKYBAHHSL.

Knrwuosi cnosa: xponiunuii nankpeamum, xporiunuil sipycuuil cenamum C, KoMOpOiOHICMb, MIHEPATbHO-6IMAMIHHA HEOOCMAam-
HICTb, AIKO2ONbHUL (PaKmop.
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MINERAL-VITAMIN STATUS OF PATIENTS WITH CHRONIC PANCREATITIS
ON THE BACKGROUND OF TRANSFERRED CHRONIC VIRAL HEPATITIS C
WITH ACCOUNT OF THE ALCOHOL FACTOR

Introduction. The comorbid course of chronic pancreatitis (CP) and chronic viral hepatitis C (HCV) is frequent and complex,
leads to the formation of complications even after the antiviral treatment of viral hepatitis C infection is performed. Certain studies are
known about the pathogenetic factors of the formation of nutritional disorders in CP, but when combined with HCV they are practically
absent. There is a need for a deeper study of the phenomena of hypovitaminosis and hypoelementosis in the comorbidity of CP and
HCV, as well as the influence on their formation of the alcoholic factor presence at this comorbidity for the purpose of prevention and
timely correction of these nutritional conditions.

The purpose of the study is to conduct a comparative study of the parameters of the vitamin and mineral status of patients with
chronic pancreatitis depending on the presence of concomitant chronic viral hepatitis C, treated with etiotropic antiviral agents, as well
as depending on the result of testing on the CAGE latent craving for alcohol scale.

Materials and methods. 130 patients with CP took part in the study, of which 100 patients with CP with concomitant chronic HCV
and 30 with isolated CP participated in the study. Patients were examined using general clinical methods (standardized examination
with anthropometry); biochemical (retinol, tocopherol, magnesium, iron, potassium and sodium); the method of atomic adsorption
spectrometry (contents of copper, zinc, lead, cadmium); medical and sociological (hidden craving for alcohol — according to the
international CAGE questionnaire).

Results and their discussion. It was established the presence of a statistically significant trend towards the impoverishment of
the body of patients with CP with the necessary micro- and trace elements (p<0.05, except for phosphorus and copper contents)
and vitamins, especially in the case of comorbidity with HCV (treated): a lower content of tocopherol in the blood serum was found
10.9%, retinol — by 11.16%, as well as 25-OH vitamin D (calcitriol) — by 12.17%, ascorbic acid — by 12.41% in patients with CP and
HCV compared to those with isolated CP, which proves the impoverishment of vitamins, which are non-enzymatic antioxidants, as
well as important energizing and metabolic factors in patients with CP against the background of liver changes in HCV. Statistically
significantly lower levels of iron in the blood serum of patients with comorbidity of CP with HCV were found when a latent craving
Jor alcohol was detected in them according to the CAGE scale (at CAGE=2.0) by 15.49%, calcium by 7.11%, magnesium by 7.11% by
28.57%, zinc — by 25.93%, tocopherol — by 9.02%, retinol — by 11.59%, calcitriol — by 21.68%, ascorbic acid — by 24.11%.

Conclusions. The presence of mineral and vitamin deficiency in the comorbidity of CP with HCV (treated) was established, which
must be taken into account when creating a program of restorative treatment of such patients in order to prevent trophological lesions
and their complications. On the basis of established data, it is recommended that obtaining two or more CAGE points is considered
to be a reliably significant hidden craving for alcohol, which affects the formation and severity of mineral-vitamin deficiency in the

comorbidity of CP and HCV, which should be taken into account in the formation of complex treatment.
Key words: chronic pancreatitis, chronic viral hepatitis C, comorbidity, mineral and vitamin deficiency, alcohol factor.

Beryn. AktyadibHicTh. J[OCHiDKEHHS TOETHAHOTO
nepediry pisHUX HO30JIOT1H y CydacHiH HayIi 1 MpaKTHIl
€ HaJ3BUYAITHO aKTyaJbHUAM Y 3B’SI3KY 3 BEIHUKOIO KiJlb-
KICTIO XBOPHX 13 KOMOPOIMHICTIO, HAHOLIBII 3HAYMMUX
XpOHIUYHUX TepaneBTHyHuX craHiB (Whitcomb, 2019,
€00067). Kpim Toro, koMOpOiAHICTb BHMArae JIOCHi-
JUKCHHST B32€MO3aJISKHUX MaTOTEHSTHIHNX CHHAPOMIB,
MPUTaMaHHUX OOOM IO€JHAHUM MATOJIOTISIM, TaKOXK
JIOIIJTPHOCTI MPU3HAYCHHS TMPOTOKOJBHUX 1 aJ FOBaHT-
HHUX 3aco0iB, a TaKOXX ypaxyBaHHS MOXJIUBOTO B3ae-
MOBIDIMBY Ha IMPOTHO3 i SKICTh JKUTTS TaKUX XBOPUX
(babinens, 2023, 29-34).

KomopOimauii mepebir XpOHIYHOTO TaHKPEaTHTy
(XIT) 1 xponiunoro BipycHoro remarutry C (XBI'C)
€ YacTHUM 1 CKJIaJHUM, NPH3BOAWTH 10 (HOpMyBaHHS
YCKJIaJHEHb HABITh IICJISi BUKOHAHHS IPOTHBIPYCHOTO
nikyBaHHA iH(MekIii BipycHoro rematuty C (Dominguez-
Munoz, 2018, 847-54). Cepen iH(eKumiiiHUX areHTiB
HaHOUTBII aKTyaIbHUMH TIPHYUHAMHA BHHHKHEHHS a00
yCKJIaJHeHHs KiIiHiuHoro nepebiry XII e BipycHi rema-
it C, B 1 D, 111010 SIKMX I0Ka30BO JOBEIEHO 30aTHICTE
no xpownizamii iHdekuii (Majumder, 2016, 1957-66,
Yadav, 2021, 2192). lnsa Bipycy XBI'C xapakrepHwmii
IUISX HOMIMPEHHS 4Yepe3 KpoB Ta i MPOAYKTH 1 TpH-
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BaJjia MEepPCUCTEHIIS B oprai3mi. OHUM 3 HalBaKJIHMBI-
HIUX BIJKPUTTIB OCTAHHIX POKIB € BCTAHOBJICHHS (DaKTy
perutikariii Bipycy BI'C y TkaHWHax JTiMQaTH4HOTO
1 HeTiM(paTUIHOTO MOXO/PKEHHS, 10 MTPHU3BEIIO 10 3’ ICy-
BaHHS NaTOTeHe3y 0araToCUCTEMHOCT] YPaKCHHS, SIKHHA
CHOCTepiraeThes mpu 1ux iHdexuisax. Takuii miaxig 1o3-
BoJsie po3msiatu BIT He TUTBKH SIK XBOPOOY TEYiHKH,
ane # AK cUCTeMHy (TeHepalsli3oBaHy) iH(EKIio, sKa
BIUIMBA€ Ha IHII OPTraHW, 30KpeMa, Ha MiANUIYHKOBY
3ano3y (II3) i3 dopmysannsm XII (European, 2021,
659-689, Capusco, 2019, 129-139).

XII — 6araroakTopHe 3ananbHe 3axBoproBaHHs [13,
SIKe TIPU3BOJIATH JIO PEIIUAIMBIB 1 TPOrPECYBaHHs, XapakK-
TEpU3Y€EThCS MOCTYIIOBUM 3aMilllEHHSM alMHapHOI Ta
OCTPIBKOBOI TKAaHWHU Ta IPHU3BOOUTH Y IOIAIBIIOMY
JI0 PO3BUTKY (DYHKIIIOHAIEHOT HECTIPOMOXKHOCTI OpraHy
pizHOTO cTymeHs BupaxkeHocti (Park, 2016, 415-421,
Singhvi, 2018, 355-361). Kuininuctu Bii3HA4YaI0Th
BUHHUKHEHHSI 3HAYHHUX TPYIHOIIIB Ha ICPBUHHOMY €TaIti
JIIarHOCTHKH, MIO0 OOYMOBJIEHO aTHIIOBUM Iepedirom
MATOJIOTIYHOTO TPOIIECY 3 PAHHIM PO3BUTKOM YCKIIaJ-
HeHb (710 30 %), HU3bKOI0 €(EKTUBHICTIO JIIKYBaTbHUX
3aXOMiB 1 BHUCOKOIO YacTOTOI0 IMOEAHAHHS 3 1HIIUMH
3axXBOpIOBaHHAMH, 30kpeMa, 3 XBI'C, mo HeoOximHo
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BpaxoByBaTH Ipu BefeHHI mamieHTiB i3 XII (Ramsey,
2017, 1745-1750, Rupasingve, 2017, 209-214).

Bigomo mpo neBHi JOCTIKEHHS II0/I0 MTaTOTeHEeTHY-
HUX YHHHUKIB (DOPMYBaHHS HYTPUTUBHHX IIOPYIICHbH
npu XI1, oqaak, npu noexHanHi ioro 3 XBI'C Born npak-
TUYHO BifcyTHI (XomuH, 2022, 52-58). HacTiM IposiBOM
XII € HasBHICTD aHeMii, 30KkpeMa 3aii3oaeiuTHOT aHe-
Mii, IO € OCHOBHOIO TPUYMHOKO TIMOKCIT Ta HE3aJICKHUM
YMHHUKOM PH3HKY cMepTi y nartieHTis 13 X1, moB’s3annx
3 MIiIBUIICHHSIM PH3UKY PO3BHUTKY yCKIamHEeHb (Sabat,
2021, 60-66). OcTaHHIM YacOM BYCHI BUBYAIOTH 3B’SI30K
MiX AedinuToM 3aJ1i3a i MeTaboIiYHUM CHHIpOMOoM, X1,
npemiadetoM 1 mykpoBuM miaderom 2 tumy (Witt, 2017,
1557-73, Lew, 2022, 21-29). Jledinur 3ami3a Ta iHIIUX
MiHEpaJliB MOXKE OPYIIyBaTH (DYHKITIOHAIBHY CIIPOMOXK-
micts I13, roMeocTas mIOKO3M 1 BiAIOBIIHO HEraTWBHO
BIUTMBAaTH Ha OOMiHHI HpoIecH 1 NIKeMIYHHHA KOHTPOIb
(Rodrigues-Pinto, 2019, 346-55). Takum 4lHOM, KOMOP-
6igunit nmepedir XBI'C rimoTeTHYHO MOBHHEH MOCHIIIO-
BaTH PI3HOMAaHITHI TPO(OJIOTIYHI PO3JIaH, sIKi BUHHUKA-
101 nipu XI1 (babinens, 2023, 29-34). Lle crionykae 10
MOCHUJICHOTO JTOCIIJKEHHSI JJAHOTO HAMPSAMKY KJIiHIYHOT
naHkpearoorii. € norpeda y OunbIn rTHOOKOMY JTOCTTi-
JOKCHHI SIBUI TIMOBITAMIHO3IB 1 TiMOGIEMEHTO3IB MPH
xkomopOigHocti XI1 1 XBI'C, a Takox BIuMBy Ha ix ¢op-
MYBaHHS HasIBHOCTI aJIKOTOJILHOTO (paKTOpy y MaToreHesi
JIaHOT KOMOPOIHOCTI 3 METOK MPOQiaKTHKK 1 BYACHOT
KOPEKIi{ JaHUX HYyTPUTUBHUX CTaHIB.

Meta pocaigxeHHsi. IIpoBeaeHHST TMOPIBHAIBHOTO
JOCITI/DKEHHSI CTaHy MapaMeTpiB BiTaMiHHO-MiHEPaJib-
HOTO CTaTycy MAIli€HTIB i3 XPOHIYHMM MaHKPEaTUTOM
B 3QJIKHOCTI BiJl HASBHOCTI CYIMyTHHOT'O XPOHIYHOTO
BipycHoro rematuty C, MPONIKOBAHOTO ETIOTPONHUMHU
MPOTUBIPYCHUMH 3ac00aMH, a TaKOX Y 3aJI€KHOCTI
BiJl pe3yabTaTy TECTYBaHHs 3a IIKAJIOK MPUXOBAHOTO
notsiry 110 ankoronto CAGE.

Marepianu Ta MeTOAU JOCHiIXKeHHS. Y nocIi-
JoKeHH1 Opayio yuacth 130 XBOpPHX Ha XPOHIYHHH IaH-
kpeatut (XI1), 3 aux — 100 mamienTis i3 XI1 i3 cymyTHIM
XPOHIYHUM BipycHUM TenatiutoM C, MPOIIiKOBaHUM IPO-
tuBipycHUMH 3acobamu (XBI'C), 30 — i3 i30;1b0BaHIM
XI1. KoHTposbHA rpyna — 25 NpakTHYHO 3I0POBUX OCI0,
CIIBCTaBHHX 3a BIKOM i cTaTTI0. KpHUTepieM BKIIIOUCHHS
y IOCIipKyBaHy Tpyny namienTis i3 XI1 y nmoenHanHi i3
XBI'C cranoBmwin xBopi Ha XII, skuM Oya0 BCTaHOB-
neno BI'C y 3B’s13Ky 13 3arocTpeHHsIM a00 SIK BUIAIKO-
Boi 3Haxinku. Cepen 100 mamientis 3 XI1 y moenHanHi i3
XBI'C anamue3 Bcra”osiieHoro BI'C cTaHOBHUB Bif
1,0 mo 10,0 pokiB, a Bix 3aKiHYCHHS MPOBEICHOTO
MIPOTUBIPYCHOTO KOMIUIEKCHOTO JIKYBaHHSI co(ocOy-
Bipom-Benmaracsipom Big 0,5 mo 5,0 pokis, y cepen-
Heomy — (2,3540,61) poxis.
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Kpurepii BUKIIOUEHHS: I[yKPOBHUI Jia0eT, remaTuTu
i Upo3u y (as3i 3arocTpeHHs, y TOMY YHCIi BIpyCHOI
eTioJorii, >KOBUHO-KaM siHa XBOpoOa i3 HassBHUM Kallb-
KyJbO30M, TOCTPI 1 XPOHIYHI 3aXBOPIOBAHHS YKHTTEBO
BOXJMBUX OpPraHiB 1 CHCTEM, OHKOJIOTIUHI 3aXBOPIO-
BaHHSI, BIIMOBA MAIlIEHTA Bl y4acTi y JOCTIHKEHHI.

Cepen aHammi30BaHUX XBOPUX OyJ10 ®KiHOK — 72 (55 %),
4oJIoBIKIB — 58 (45 %). Bik maiiieHTiB KOJMBaBCS B Jlia-
na3oHi B 29 mo 69 pokiB. CepenHiii Bik JOpiBHIOBAB
(49,57 = 10,89) pokis. [Ipu aHaii31 po3noALITy 3a BIKOM
KOHCTAaTyBaJlk, IO Y 3arajbHill KOTrOpTi MNepeBaxan
MAIi€HTH TpaIe3aTHOro BiKy 10 65 pokiB — 89 %, 1o
CBITYUTH TPO BHUCOKY MEIUKO-COLIANBHY 3HAUYMMICTh
JTaHOT KOMOPOIAHOCTI, THM O1JIBIIIE, IO OIS MOJIOIUX JI0
45 pokiB Oyna 28 %, a Bikom 46-55 pokis — 36 %. Tpu-
Baicth XI1 ctanoBuna y cepenabomy (9,23+1,38) pokis.

ITamienT 0OCTEXEHI 3a JTOMOMOIO 3arajbHOKIII-
HIYHUX METOMIB (CTaHIAPTH30BAaHHUN OIVIAI i3 aHTPOIIO-
MeTpi€r0); 610XiMIUHUX (PETHHOIN, TOKO(Eepos, MarHii,
3aJ1i30, Kaiil 1 HaTpii; METOAy aTOMHO-aICcopOIiHHOT
CHeKTpoMeTpil (BMICTH Miji, IIMHKY, CBUHIIO, KaJ-
MiI0), MEIUKO-COIIOJIOTIYHUX (IPUXOBAHOTO TOTATY 10
aJKoTONM0 — 3a MikHaponHow aHketoro CAGE). [ns
BUSIBIICHHS BIUIMBY aJKOTONBHOTO (pakropa Ha (Hopmy-
BanHA XII i crany mamieHTis i3 mposikoBanuM XBI'C
Bepu(iKyBaIH IPUXOBAHHUHN IOTAT IO aIKOTOJIO, BUKO-
pucroBytoun MikHapoany ankety CAGE. [liarnosz XII
BepudikyBau 3rigHo i3 HakazoM MO3 Ykpainn Ne 638
Bin 2014 p., a XBI'C — 3a Kniniunoro HactanoBoro MO3
VYkpainu, 3acHOBaHOI Ha JoKa3zax «BipycHuil rema-
Ut Cy» Big 2020 p. (Cyuacsi, 2022, 335-339).

Ipo Bmict kamsuurpiony 1,25(0H),D, akrus-
Horo MeTabomiTy Bitaminy D, B opranismi mnamieH-
TiB 13 koMopOimHicTio XIT i XBI' cymunu 3a BMicTOM
25-OHD, OCHOBHMM IHPKYJIIOIOUUM MeTaboIiTOM
BiTaMiHy D, sikuii BU3HAa4YaIl IMyHO(EPMEHTHUM METO-
JIOM i3 BHKOpHUCTaHHSAM Ha0opiB «25-OHD» dipmu
«Immundiagnostic» (HiMeuunna). 3a HOpMY BBaKaIH
niana3zoH 3Ha4deHb 25-125 uMons/n. Pernnon y mmaswmi
KPOBI1 BU3HAYAJIM METOIOM JTy’KHOTO T1APOJIi3Y, 13 HACTYTI-
HUM CIEKTPO(OTOMETPUIHUM BHMIPIOBAaHHSM ITOTIIH-
HaHHSI CBITJIa PO3YMHOM IPH JTOBXKUHI XBUII 328 HM. 3a
HOPMY BBaXaJIil piBeHb peTuHony 1,05-2,44 MKMOIB/T.
Tokodepon y cupoBariii KpoBi — METOJJIOM OKHUCHCHHS
HOro XJIOpDHMM 3ajJi30M 1 BHM3HAYCHHS JIBOBAJICHT-
HOTO 3aJli3a, KOJIOPUMETPYHOUYH MPOOH MPH JTOBXKHHI
xBUIl 520 HM IPOTH KOHTPOJIO i3 OI[IHKOIO ILIIXOM
KaJiOpyBaHHS.

Jns  pocmijpkeHHsT HaWOUTBII MOIIMPEHUX MiHe-
payiB  BUKOPHCTOBYBAJIM 3araJIbHONPHHHATI Yy KJIi-
HiIl 010XIMIUHI METOAWKH: MarHiii y CHpOBATIi KpOBi
BHU3HAYaJIM 3a PEaKIli€l0 3 KalMaritoM, piBeHb CHPO-
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BaTKOBOTO 3aji3a — y peakiii 3 0aro(heHaHTPOIIHOM,
Kalliii — 3a peakiiero 3 TerpadeHiIoopaTtoM, Harpii
BU3HAUaJIM IIiCJIsl OCA/PKCHHs HOro ypaHilaneraTtoM
MarHito. BMicT cupoBaTrkoBoro 3aiiza — 3a JOIIOMOTOI0
Habopy U1 (OTOKONIOPUMETPii (HOpMa CHPOBATKOBOTO
3a1i3a JUIs )KIHOK — 6,6—26,0 MKMOJIB/JI, JUISl YOJIOBIKIB —
10,6-28,3 mkmomb/i). BwmicT Mili, IMHKY, CBHHIIIO,
KaJIMil0 BH3HaYajd METOJOM aTOMHO-aJCcOPOIiHHOT
CIEKTpOMeTpii (aToMHO-amcopOUiitHui CrIeKTPodOoTO-
MeTp C115M-1 Ne 128-92), st OIiHKH CIHPAKCh Ha
OCHOBHI XapakTepucTuKy anapary ¢ipmu Perkin-Elmer,
monens 603 (Anan, 2013, 279-78).

Jnst OmiHKM JOCTOBIPHOCTI OTPUMAHHUX pe3yibTa-
TIB JIOCJI/DKEHHS 3acTOCOBYBAJM BapialliiHO-CTATHC-
TUYHUI aHai3 Ha MEepcoHANLHOMY KoM ‘toTepi Intel ®
Celeron ® CPU 2.60 GHz, 3a mpuKIaIHOIO IPOrPaMoi0
JUIT pOOOTH 3 EJEKTPOHHMMH TabmuipsiMu  Microsoft
Exel 2007 y Windows XP Professional (CIIA, 2010).
BukopucroByBamm Merox  BapiamiifHOI  CTaTHCTHKH
Fisher-Student 3 BU3Ha4YeHHSIM CEpEIHHOTO aprU(MeETHU-
Horo (M), cepeqHBOKBAJIPAaTMYHOTO BIAXWICHHS (q),
MOXHOKY cepenaaboapudmeTrnaroro (m). [1pu nopiBHAHHI
JIBOX HE3aJICKHUX BHOIPOK BUKOPHCTOBYBAIN HEMAPHHUH
t-tect CthronenTa. [Ipy OIiHKM 3MiH MapaMeTpiB y JHHA-
Miti — napHwuii t-rect CthrofnenTa. [1pu posnomini, sika He
BIZITOBiZIaB HOPMAILHOMY, BHKOPHUCTOBYBAJIM Herapame-
TpuuHi KpuTepii. st MOPIBHSIHHS SBUI Y HE3AJICKHUX

BuOipkax obuncmoBaan U-kputepiit Manna-Yitai. J{ns
CIIBCTABJICHHS ITapaMeTpiB, M0 BH3HAYAIM 32 Pi3HUX
YMOB Ti€l camMoi BUOIpKH, BUKOPUCTOBYBAIM T-KpHTepiit
Binkokcona. JIocTOBipHOIO BBaXKaJId IMOBIpHICTB P, sika
Oyna piBHOIO abo Ginbmoio 95,0 % (0,95), To6TO pH3NK
noxuOku cranoBus Menue 5,0 % (0,05).

PesysabTraTn pociigxeHHss Ta iX 00roBopeHHs.
TpuBaymii mepebir XII, ocobmuBo y KOMOpOiIHOCTI
i3 XBI'C, npu3BoAuTs 10 MOPYIICHHS MiHEPaIbHOTO
1 BiTaMiHHOTO OajaHCy B OpraHi3mi xBoporo. ¥ taoi. 1
HaBEJICHO MapaMeTPH MiHEPATBbHOTO 1 BiTAMIHHOTO CTa-
TyCy MaIli€HTIB y IPyHax MOPiBHIHHS.

AHaii3 mokas3aB JIOCTOBIPHO HIDKYHM BMICT Tapa-
METpIiB MIHEpAJiB 1 BITAMIHIB y CHPOBATIl KPOBi MpH
noegHanomy nepebiry XII i3 XBI'C, BigHOCHO Takux
IpyN KOHTPOJIO 1 Irpynu 3 i3oaboBanuM XI1 i3 HaOmu-
KCHHSIM JI0 HWKHBOT MEXKi HOPMH, OJTHAK, 11€ CBIIYUTH
PO CTAaTUCTHYHO JIOCTOBipHUHU (p<0,05, KpiM BMicTy
docdopy 1 mini) TpeHxa 10 30iTHEHHS OpraHi3My HE00-
XIIHUMH MIKpO- 1 MIKpOEJIEMEHTaMH, OCOOJIMBO IPH
KoMOpOimHOCTI. TOKCHYHI MIKpPOEJIEMEHTH CBUHEIIb
1 KaaMiil TakoK HE TEePEBHIIYBAIU IIOITYCTHMY MEXKY,
OJTHAK, Oy BUIUMH HIX y TPyTi KOHTPOJIIO. AHAMHEC-
THYHUX JIAHUX MPO HASBHICTH MPOQeciitHuX abo THIINX
YMHHUKIB CHOPUSHHS HAKOMHYCHHIO TOKCHYHHX PEYO-
BUH y JOCIHIIKYBaHHX OOCTSKCHHX XBOPHX HE OyIIO.
[MosicHuTH el (akT MOKHA 3HMKEHHSIM MEXaHi3MiB

Tabmuns 1

Ioka3nuku MiHepaJbHOro i BitaminHOro crarycy xsopux Ha XII y 3ase:xxHocTi Bin HasiBHOro cynyTHboro XBI'C

Ibviia KORTPOLIO I'pyna nopiBHsIHHS
Mokasnuk 24 (n=20)p Xgopi na XII Xgopi na XIT+XBI'C
(n=30) (n=100)
. 18,57+0,57* 16,08+0,54**
3a1i30, MKMOJIL/JI 24,59+0,57 p <0,001
Kauiit, MMois/it 5,15+0,11 4,06+0,09* 4,10+0,10*
Kaubuiit, MMOIB/1 2,39+0,03 2,25+0,02* 2,18+0,03**
1,18+0,02 1,17+0,04*
Dochop, MMOITB/T 1,46+0,04 p <0,001
. 0,84+0,01 0,80+0,02%%*
Marsii, MMOJIB/JT 1,10£0,05 p <0,001
Mizb, MKMOJIB/JT 14,26+0,47 12,24+0,96 11,98+0,61*
LuHK, MKMOJIB/JT 10,43+0,11 9,08+0,56* 7,21+£0,41%*
CBuUHEIb, MKMOJIB/JI 0,55+0,04 0,96+0,15* 1,02+0,10%
Kanmiii, MKMOJIB/JT 0,012+0,002 0,021+0,008 0,026+0,009*
63,84+1,68* 58,56+1,12%*
Toxodeposr, MKMOJTB/JT 116,03+0,26 b <0,001
0,77+0,02* 0,69+0,02%*
PernHos1, MKMOJIB/T 1,61+0,01 b <0,001
25-OH sitamin D, ivMors/n 52,48+0,26 39,11£1,22 32,141,07%
p <0,001
ACKOpOiHOBa KUCIIOTA, MI/JT 10,23+ 5,25+ 4,23+

IpumiTka: * — 1OCTOBIPHICTDH Pi3HUII MOKA3HUKIB rpyu XBopux Ha XII BimHOCHO rpymnu kouTpoo (p <0,05);

** — OCTOBIPHICTH pi3HUMI MOKa3HUKIB rpynu nanienTis i3 XI1 1 XBI'C BigrocHO rpymu i3oisoBanoro XII (p <0,05).
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netokcukarii y mamieHTiB i3 XI1, ocoOmuBo mpu moen-
Handi i3 XBI'C.

KoncratoBaHo Takok HIKYMH BMICT y CHPOBATII
KkpoBi Toxodepory Ha 10,9 %, perunony — Ha 11,16 %,
a Taxkox 25-OH Bitamin D (kansiurpiony) —ua 12,17 %,
ackopOiHoBo1 kucnoT — Ha 12,41 % y mamientis i3 XI1
1 XBI'C y mopiBHsIHHI i3 TaKUMU TIpH i30760BaHOMY X1,
110 3aCBiAUy€ 301THEHHS BiTaMiHAMH, 5IKi € He(DepMEHT-
HUMU aHTHOKCHUIAHTAMH, & TAKOK BAXKIUBUMU CHEPIO-
TPOIHUMHE 1 METaOOTIYHIMH YMHHUKAMH Y XBOPHX Ha
XII nHa i nedinkoBux 3MiH npu XBI'C.

VY 3B’s3Ky 3 KOMOPOIJIHUM YpaKCHHSIM TCUIHKH,
peTeNbHO BiJHECHHUCS J0 aHalidy HasBHOCTI ajKo-
roJIbHOTO (pakTopa B aHAMHE31 MaIli€eHTIB A0CTIIKY-
BAHOTO KOHTHHTeHTy. Ha o06miky B Hapkomora odi-
IHHO HIXTO 3 XBOPHUX HE IepeOyBaB, OJTHAK. CKPUHIHT
3a mkainoo CAGE noxa3as, 110 IPUXOBaHUH NOTAT
1o axkoromto mamu 79 mamientiB (60,8 %) B ychomy
KOHTHHTEHTI, Ta 65 xBopux (65,0 %) —y rpymni komop-
oigHoro mepe6iry XII i3 XBI'C, mpudyomy XiHOK
cepen nux Koropt Oymo BiamomigHo 31 (23,8 %) i
21 (21,0 %). INoka3uuku 3a wmkajnoo CAGE ckina-
nanu BinmosigHo (2,86+0,21) i (3,09+0,18) Gamis.
CaMmi MaimieHTH HEe BBAXAIHM Lel (paKTOp 3HAUMMUM,
onHak MixnHapojgHa mkana CAGE koHcTaTye BcTa-
HOBJICHI MOKA3HUKH SK TaKi, 110 CBiYaTh PO 3HAY-
HUM IOTAT 10 3JIOBXKMBAHHS aJIKOTOJICM.

Byno mpoaHami3oBaHO BIUIMB IIPUXOBAHOTO AJKO-
TOIBHOTO (haKTOpa Ha BiTaMiHHO-MiHEpaJbHHIN CTaTyc

npu noenHanHi XI1 i3 XBI'C (mani y Tabn. 2). Berano-
BHJIM CTAaTUCTUYHO BIPOT1THO HHXKY1 PiBHI 31132 Y CUPO-
BaTIli KPOBI MAI[IEHTIB i3 KOMOPOIJHICTIO, CTOCOBHO
takux nipu XI1 Ha 15,49 %, xaneuito — Ha 7,11 %, mar-
Hito — Ha 28,57 %, nuHKy — Ha 25,93 %, Toxodepory —
Ha 9,02 %, perunony — Ha 11,59 %, xampnurpiony —
Ha 21,68 %, ackopOiHOBOi krcnoTH — Ha 24,11 %.

TakuM dYHHOM, HASBHICTh HAaBITh IPOJTIKOBAHOTO
XBI'C HeraTwBHO BIUIMBaja HE TIIbKH Ha KITIHIYHHUHA
nepe6ir XI1, ane i Ha TOCTIKYBaHI MapaMeTpy HYyTPH-
THUBHOT'O CTATyCy XBOPHX i3 ypaxyBaHHIM aJIKOTOJILHOTO
BIUIMBY, SIKUH TMALIEHTH IPUXOBYIOTH a00 HE BPaxOBY-
I0Th iforo 3HauMMicTh. lle MOTHBYe Ha HEOOXimHICTBH
ONTHUMI3allii TMPOTOKOJILHOTO JIIKYBaHHS, OCOOJUBO
y miaHi BropuHHOI npodinaktuky XI1.

OTpuMaHi pe3ynpTaTH HAlOTh IIJICTaBy PEKOMEH-
nysatu namienTam Ha XII, y noeananHi i3 XBI'C nns
BUSIBIICHHS TIPUXOBAHOTO MOTSTY JIO AJIKOTOJIIO 1 BIUTUBY
AJIKOTONILHOTO (pakTopa Ha (HOPMyBaHHS MiHEpaib-
HO-BITaMiHHOI HEIOCTAaTHOCTI, TPOBOAUTH TECTYBaHHS
3a MmikHapogHoto aHketoro CAGE, ska cknanaerbes
3 YOTUPHOX IHUTaHb, OI[IHIOIOYH KOXKHY MTO3UTHUBHY Bil-
MOB1/b AK ouH Oan. OTpuMaHHA IBOX 1 OinbIie Habpa-
Hux OaniB 3a CAGE pexoMeHI0BaHO BBa)kaTh JI0CTO-
BIPHO 3HAYUMUM MPUXOBYBAHUM ITOTSITOM JI0 QJIKOTOJIIO,
[0 BIUTMBAE Ha (OPMYBaHHS 1 TKKICTH MiHEpasb-
HO-BITaMiHHOI HeIocTaTHOCTI mpu koMopoigHocTi XII
i XBI'C, mo HeoOXiqHO BpaxoByBaTH Ipu (opMyBaHHI
KOMIUIEKCHOTO JTIKYBaHHS.

Tabmuig 2

IopiBHsIILHUIT aHAJT3 MiHepabLHOTO i BiTaminHoro crarycy namienTis i3 XII i3 cymyrnim XBI'C
y 3asexHocti Big napamerpa CAGE

I'pyna nopiBHsiHHS B 3aj1e:kHOCTI Big napamerpa CAGE
Moxa3zuuk prrl&an:()zH;;po.mo Ha“iCHTl(‘ni;(Sr)l iXBIC MauienTn 3 XII i XBI'C (n=65)

CAGE<2,0 CAGE>2,0

3a1i30, MKMOJIL/JI 24,59+0,57 16,08+0,54* 14,44+0,67**
Kauiit, MMois/it 5,15+0,11 4,10+0,10* 3,63+0,07**
Kanp1iii, MMOJIB/JI 2,43+0,03 2,18+0,03* 2,06+£0,02%*
dochop, MMOITB/T 1,46+0,04 1,17+0,04* 0,98+0,05**
MarHiii, MMOJIB/IT 1,08+0,04 0,80-£0,02* 0,68+0,05%*
Miib, MKMOJIB/JI 14,66+0,49 11,98+0,61* 6,724+1,03%*
LuHK, MKMOJIB/JT 10,42+0,10 7,51+0,41* 2,61+£0,19%*
CBHHELb, MKMOJIB/JT 0,55+0,04 1,02+0,10* 1,58+0,06%**

Kagmiii, MEMOJIB/IT 0,012+0,002 0,026+0,009* 0,075+0,010%*
Toxodepoir, MKMOITB/IT 113,04+0,24 58,56+1,12* 40,08+3,12%%*
PeTrHOI, MKMOJIL/JI 1,61+0,01 0,69+0,02* 0,44+0,02**
25-OH sitamin D, HMOB/1T 52,48+0,26 32,14+1,07%* 28,25+1,78**

AcKopOiHOBA KUCIIOTA, MI/JT 10,23+ 423+ 3,89+

IpumiTkH: * — TOCTOBIPHICTH PI3HMII TOKA3HUKIB MarieHTiB i3 komopOinHicTio XI1 1 XBI'C BiTHOCHO TaKuX y KOHTPOJIBHIN IpyIi

(p,,<0,05);

** — JOCTOBIpHICTH Pi3HHILI MOKa3HUKIB mauieHTiB i3 komopOianicTio XII i XBI'C i3 CAGE>2,0 BiZHOCHO Takux y rpymi i3

CAGE<2,0 (p, ,<0,05).

= 30
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BucHoBku

1. /loBeieHO HASIBHICTh CTATHCTUYHO J0CTOBIPHOIO
TpeH/y /10 30inHeHHs1 opranizmy namieHTis i3 XI1 neoo-
xifHumMu Mikpo- i mikpoeaementamu (p<0,05, xpim
BMicTy docdopy i mini) i BitTaminamu, ocoduBo npu
komopOigHocti i3 XBI'C (nmpostikoBaHHM): KOHCTATO-
BaHO HWKYMIi BMIiCT y cupoBaTui KpoBi Tokodgepoiy
Ha 10,9 %, perunony — na 11,16 %, a taxkox 25-OH
Bitamin D (xaabuurpioay) — Ha 12,17 %, ackop0ino-
BOi KucjaoTu — Ha 12,41 % y nanienTis i3 XII i XBI'C
y nopiBHsIHHI i3 Takumu 1pu izoaboBanomy XII, 1o
3acBigdye 30i1HeHHs1 BiTamiHamu, siki € HedepMeHT-
HUMM AHTHOKCHAAHTAMH, 2 TAKOK Ba)KJIMBHUMHU eHep-
TOTPONHUMM i MeTa0OIiYHUMH YMHHUKAMHU Y XBOPHUX
Ha XII na i nedinkoBux 3min npu XBI'C.

2. By/i0o BCTAHOBJIEHO CTATHCTHYHO BiporigHo
HMK4Yi piBHI 3aii3a y cupoBaTui KpoBi mamieHTiB i3
xomopoianicTio XII i3 XBI'C npu BusiBjIeHHi y HUX
MPUXOBAHOIO MOTSTY /10 aJ1KOr0.10 32 mKajiow CAGE

(mpu CAGE>2,0) na 15,49 %, xaabuiio — na 7,11 %,
MarHiio — Ha 28,57 %, uuHky — Ha 25,93 %, Tokode-
poay —Ha 9,02 %, perunoJy — Ha 11,59 %, kaabuuTpi-
oty —Ha 21,68 %, ackop0inoBoi kucjoru —Ha 24,11 %,
1110 HeoOXi/THO BPaXOBYBATH NPU CTBOPEHHI MporpamMu
BiTHOBHOTO JIIKyBaHHSI NALIEHTIB 3 MeTO10 Npopinak-
THKH TPOGOJIOTiYHUX ypakeHb Ta IXHIX yCKJIA/IHEHD.

3. OTpumaHHs 1BOX i OinbiIe HaOpaHux 0aJiB 3a
CAGE pexomeHgoBaHO BBa:KaTH /I0CTOBipHO 3Ha-
YUMHM NPUXOBYBAHUM MOTSIIOM /10 AJIKOIO0JII0, 110
BILIMBAa€ Ha (OPMYBaHHA i THKKICTHL MiHepaJib-
HO-BiTaMiHHOI HegOCTATHOCTI NPH KOMOPOiAHOCTI
XITI i XBI'C, mo Heo0xiniHo BpaxoByBaTtu npu ¢op-
MYBAaHHI KOMILIEKCHOTI'O JIIKYyBAHHS.

Y nepcnekTHBi MoOaaJBIINX JOCTIIKEHb TUIAHY-
€MO 3aIPONOHYBATH 1 HAYKOBO OOIPYHTYBATH €(DEKTUB-
HICTh TPOTpaM JIIKYBaHHS TAII€HTIB 13 KOMOPOiTHIM
nepebirom XIT 1 XBI'C 3a BIiIMBOM Ha BUSIBIICHI Y HUX
MOPYIICHHS MiHEPaJIbHO-BITAMIHHOTO CTaTyCYy.
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THERAPEUTIC AND PREVENTIVE PROPERTIES OF AMARANTH SEEDS

Actuality. Numerous studies conducted over the past decades have proven the high therapeutic efficiency of the squalene
hydrocarbon, obtained for the first time as part of shark liver lipids. A significant content of squalene was also found in amaranth seed
oil and its therapeutic and preventive properties were shown. However, amaranth seeds contain a large amount of not only squalene,
but also other physiologically active compounds (proteins, phospholipids, vitamins, trace elements, dietary fibers), which also have
therapeutic properties.

The aim of the study. Present information about the therapeutic and preventive properties of all components of amaranth seeds.

Material and methods. An analysis of scientific publications in the PubMed, Google Semantic Scholar systems, as well as from
domestic sources was carried out. A total of 250 sources were analyzed, of which 38 are cited in this work.

Research results. The article presents information about the curative and preventive properties of amaranth seeds, due to the
presence of a significant amount of protein that is complete in terms of amino acid composition, free of gluten and with a significant
content of tryptophan. Amaranth protein oligopeptides have hypotensive and immunostimulating activity. Amaranth lipids are
represented by amaranth oil with a high content of the hydrocarbon squalene and phospholipids. Amaranth starch belongs to the group
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of resistant starches and has prebiotic properties. The dietary fibers of amaranth seeds have prebiotic properties and stimulate the
growth of probiotic bacteria. Squalene has antioxidant, antihypoxant, anti-inflammatory properties and exhibits hepatoprotective and
cardioprotective activity.

Conclusion. Amaranth seeds are a source of a large number of compounds with high nutritional and therapeutic activity, which
indicates the relevance of its widespread use.

Key words: amaranth, squalene, nutrition, treatment, prevention.
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JIKYBAJIBHO-TIPO®IJIAKTUYHI BJACTUBOCTI HACIHHSA AMAPAHTY

Axmyansuicme. YucenvHi 00CciodiceHHs:, NPo8edeHti 3a OCMAHHI 0eCAMUPIuYs, 3aC8iOUUNU GUCOKY MEPANesmUuyHy eqheKmueHicims
8Y271€800HI0 CKBANLEHY, OMPUMAHO20 énepuie y CKAaoi 1inidie nevinku axkyi. 3HayHuil émicm ckéaneHy 6yi1o UAGNeHO i 6 Olii 3 HACIHHA
amapanmy i noKazamo 1020 JiKy8arbHo-npoghinakmuyuni enacmusocmi. OOHAK, HACIHHA aMAPAHMYy MICMUmb GeluKy KIIbKICMb He
MITLKU CKBANEHY, a U iHWi (i3ionoeiuno akmugHi cnoayku (npomeinu, gocghoniniou, gimaminu, MiKpoereMeHmiL, Xapyosi 80J10KHA), SKI
MaKooic Maromsb MmepanesmuiHi 61aCMuUGOCMi.
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Mema oocnioxncenns. [Ipeocmasumu ingopmayito npo niky8anbHO-NPOPIIAKMULHE GLACMUBOCTI YCIX KOMIOHEHMI6 HACIHHA amMa-
panmy.

Mamepianu ma memoou. Ilposedeno ananiz Haykosux nyonixayii 6 cucmemax PubMed, Semantic Scholar Google, a makooic
3 gimuusHAHUX Oxcepell. Bcboeo npoananizosano 250 oxcepern, 3 saxux 38 npoyumosano 6 0auiti pobomi.

Pezynomamu docniddcenns. Y cmammi npedcmasnena inghopmayis npo niky8anbHO-npo@Pinakmuimi 61acmueocmi HACIHHI ama-
panmy, 06yMoeneHi HasA6HICMIO Y 3HAYHIU KiTbKOCMI NOGHOYIHHO20 3 AMIHOKUCIOMHUM CKIIAOOM npomeiiy, no3dasienozo 2uomemny
i 31 snaunum emicmom mpunmoghany. Onieonenmuou amapanmoso2o npomeiny npoAsiAlomy SiNOMEH3UBHY | IMYHOCIMUMYIOIOWY
axmusnicmio. JIiniou Hacinus amapanmy npeocmasieni amapanmosolo O1i€io 3 GUCOKUM BMICHOM 8Y2le800HIO CKeaneHy i ¢hocghoni-
niois. Amapanmosuil Kpoxmans GiOHOCUMbCS 00 SPYNU PEe3UCTNEHMHUX KPOXMAI8 I Mae npebiomuyni enacmugocmi. Xapuosi 6010KHa
HACIHHA amapanmy mMaioms npediomuyni 61acmusocmi, Cmumya00ms picm npodiomuunux 6axkmepii. CKeéanen npoasisie aHmuoKcu-

Oanmui, AHMULINOKCanmMui, AHMU3ANATLHI BIACMUBOCMT MA GUABTIAE 2eNAMONPOMEKMOPHY I KapOioNPOMeKmopHy aKmusHicmb.
Bucnoeok. Hacinna amapanmy € 0dcepenom 8enuxoi Kilbkocmi CHONYK 3 GUCOKOIO XAPU0BOI0 | mepanesmuyHol0 akmugHicmio, ujo

CBIOYUMb NPO AKMYANLHICHb 1020 WUPOKO2O 3ACMOCYBAHHSI.

Kniouogi cnosa: amapanm, cxeanen, xapuy8anisl, niKy8anus, npoQirakmuxa.

Actuality. Numerous studies conducted over the past
decades have proven the high therapeutic efficiency of the
squalene hydrocarbon, obtained for the first time as part
of shark liver lipids. A significant content of squalene was
also found in amaranth seed oil and its therapeutic and
preventive properties were shown. However, amaranth
seeds contain a large amount of not only squalene, but
also other physiologically active compounds (proteins,
phospholipids, vitamins, trace elements, dietary fibers),
which also have therapeutic properties.

The aim of the study. Present information about the
therapeutic and preventive properties of all components
of amaranth seeds.

Material and methods. An analysis of scientific
publications in the PubMed, Google Semantic Scholar
systems, as well as from domestic sources was carried
out. A total of 250 sources were analyzed, of which 38
are cited in this work.

Research results

1. Biological characteristics of amaranth.

Amaranth belongs to annual herbs of the amaranth
family (Amarantus). In total, there are at least 60 species,
15 of which are found in Ukraine. Amaranth comes from
Central America (Mexico), from where it was brought to
Europe in the 16th century (Soriano-Garcia et al., 2018).

Amaranth is considered a weed, but a certain number
of species are grown for use as a food seasoning, as well
as in traditional medicine as an anti-inflammatory agent
(Shodiev, Rasulova, 2022).

The people of Central America (Aztecs) used
amaranth to obtain seeds as an important food component
(Laparra, Haros, 2016).

The most valuable are amaranth seeds, which differ
significantly from the grain of cereal crops in their small
size and, especially, their chemical composition (table 1).

Amaranth seeds contain less starch (30-35 %), much
more dietary fiber (over 30 %) and fat (8-9 %). Moreover,
a unique feature of fat (amaranth oil) is the high content
of the unique hydrocarbon squalene (6-8 %). Amaranth
seeds differ significantly from cereal grains in their high

®diroTepanis. Yaconuc

protein content (18-25 %), and amaranth seed protein
is among the complete proteins in terms of the content
of essential amino acids (Gabas-Rivera et al., 2014;
Gylling, Miettinen, 1994; Miettinen, Vanhanen, 1994).

Table 1
Chemical composition of amaranth seeds
Indexes Contents %

Protein 18-25
Starch 30-35

Lipids 9-15
Dietary fibers are water soluble 10-12
Dietary fibers are insoluble 15-20

Squalene in fat 5-8
Phospholipids 1,5-2,5
Tryptophan in protein 2,0-2,5
Lysine in protein 5,0-6,2

Amaranth seeds contain a significant amount of
vitamins, polyphenols, macro- and microelements,
in particular calcium, organic phosphorus, zinc and
manganese (Gunina et al., 2018).

2. Therapeutic and preventive properties of amaranth

seed proteins.
Amaranth seeds are 2-3 times higher the protein

content than cereal crops (wheat, rye, barley, corn, rice).
After remove fat from degreasing the amaranth seeds
with acetone protein content in the molding is 30 %
(Montoya-Rodriguez et al., 2014).

Amaranth proteins contain all essential (irreplaceable)
amino acids, most of which correspond to the FAO
WHO indices. The content of tryptophan even exceeds
the FAO indices by 3-4 times, which enables the
body to convert tryptophan into serotonin, which has
antidepressant properties (“hormone of happiness”)
(Gylling, Miettinen, 1994).

Under the conditions of partial enzymatic proteolysis
of amaranth proteins, oligopeptides are formed, which
exhibit hypotensive properties (Silva-Sanchez et al., 2008),
and also prevent blood clot formation, which is very
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important for the prevention of strokes and heart attacks
(Sabbione et al., 2015).

The use of protein extrudates or protein isolates
from amaranth seeds in food contributes not only to the
normalization of protein metabolism in the body, but also
stimulates the growth of probiotic bacteria (Martinez-
Villaluenga et al., 2020), increases the formation
of short-chain fatty acids, in particular butyric acid
(C,H,0,), which is used not only as an energy substrate,
but also performs a number of regulatory functions.

It has been established that amaranth proteins and
the oligopeptides formed from them reduce the content
of cholesterol and low-density lipoproteins in the blood
plasma, which has a positive effect on the prevention of
atherosclerosis (Montoya-Rodriguez et al., 2014).

There are data on the anti-inflammatory effect of
amaranth proteins (Ibrahim, Mohamed, 2021), possibly
due to their ability to stimulate the growth of probiotic
bacteria and inhibit the growth of opportunistic bacteria.

It is possible that, in addition to proteins, amaranth
dietary fibers, phenolic compounds, and squalene also
participate in the regulation of endogenous microbiota
(Ciudad-Mulero et al., 2019).

Itis also very important that amaranth seeds proteins do
not contain the gluten fraction that affects the development
of celiac disease (Mansueto et al., 2014). Therefore,
amaranth seeds are recommended for consumption by
patients with celiac disease (Inglett et al., 2015).

3. Prebiotic properties of amaranth seed carbohydrates.

The total amount of carbohydrates in amaranth
seeds is 55-65 %, and up to 35 % is starch, 25-30 %
dietary fiber and less than 5 % mono- and oligosugars
(Miroshnichenko et al., 2009; Lamothe et al., 2015).

Amaranth seed starch is represented mainly by
amylose, which is resistant to the action of a-amylases
of saliva or pancreatic juice (Lou-Bonafonte et al.,
2018). Resistant starches have prebiotic properties and
stimulate the growth of probiotic bacteria that produce
short-chain fatty acids.

Food fibers of amaranth seeds are represented by
both water-soluble polysaccharides (approximately one
third) and water-insoluble ones, which include fiber
(Pasko et al., 2009). The peculiarity of dietary fibers is
that they are not hydrolyzed by digestive enzymes of the
macroorganism, but are easily broken down by enzymes
produced by bacteria, in particular, probiotics. The
process of enzymolysis of dietary fibers occurs mainly in
the large intestine and ends with the formation of lactic
acid and short-chain fatty acids, in particular, propionic
and butyric acids. Thanks to this, the pH of the intestinal
contents is equal to 5-6, and this makes it possible to
prevent the absorption of toxic ammonia (NH,), which
is formed in the intestines from amino acids under the
action of conditionally pathogenic bacteria.

== 36

It is important to emphasize that amaranth seeds have
a low glycemic index due to the presence of resistant
starch and dietary fibers (Yelisyeyeva et al., 2012). This
can make it possible to use amaranth seeds for diabetics.
Morcover, amaranth seeds contain a lot of the trace
element manganese, which takes part in the regulation
of carbohydrate metabolism (Yelisyeyeva et al., 2012).

4. Therapeutic and preventive properties of squalene.

Amaranth oil belongs to the linoleic type of oils
(table 2) and contains more than 40 % of linoleic acid
(C\4,» ®-6). Unlike ordinary sunflower oil, amaranth oil
contains 1-1.5 % linolenic acid (C g ,, ®-3), and more
than 15 % palmitic acid (C, ), while sunflower oil
contains no more than 5 % palmitic acid.

The main difference between amaranth oil and all
vegetable oils is the high content of squalene hydrocarbon
(C, Hy,) — more than 8 %. In olive oil, squalene is less
than 0.8 % (Popa et al., 2015).

Table 2
Fatty acid composition of amaranth oil
Fatty acid Abbreviated formula | Contents, %
Myristic acid C. 0,12
Palmitic acid Cio 16,36
Stearic acid Clg 3,62
Oleic acid C,, 09 22,16
Vaccenic acid C.., 1,10
Linoleic acid C,,0-6 42,47
Linolenic acid Co-3 1,10
Arachinic acid Cq 0,81
Eicosenoic acid C,,.. 0,83
Erucic acid C,., 1,38
Squalene C H, 9,08

The characteristics of squalene are presented in
table 3 (Senbagalakshmi et al., 2019).

®ditoTtepanis. HYaconuc

Table 3
Chemical and physicochemical indicators
of squalene
Indexes Value Indexes Value
Molecular lodine
weight 410,73 g/mole number 381 ¢g/100 g
Melting o . 2788, 1668,
point 75°C Peaksin 446" 1380,
Boiling the infrared | 185" 1150
point #203°C SPECUUM | 964 35 con!
Hexane,
Specific . benzene,
weight 0,858 g/ml Solubility chloroform,
ether, alcohol
Viscosity at Solubility in
25 oC 12 cP water 0,124 mg/1
Ne 1,2024
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It has been established that squalene manifests itself
as an antioxidant, binding reactive oxygen species
(ROS), such as 03, ‘'00H,N0OO", and activating the
antioxidant defense system (superoxide dismutase,
catalase, glutathione peroxidase, heme oxygenase)
(Motawi et al., 2010; Gunes, 2013).

Squalene is able to bind oxygen molecules and transport
them through cell membranes to mitochondria, where fatty
acids are oxidized to CO, and H,0O with the formation of
ATP (Gunes, 2013; Sakul et al., 2019). It is believed that
squalene can replace oxygen by accepting electrons in the
tissue respiration system, which ensures the implementation
of oxidative phosphorylation (that is, the formation of
ATP), and squalene itself is transformed into the saturated
hydrocarbon squalane (C, H,,) (Chanput et al., 2010).

Biosynthesis of squalene occurs in animal and plant
organisms, as well as in microbes (bacteria, yeast, fungi)
(Senbagalakshmi et al., 2019). Squalene is considered
as an intermediate product in cholesterol biosynthesis
pathways (Xu et al., 2004).

Squalene biosynthesis also takes place in the human
body, mainly in the liver (Senbagalakshmi et al., 2019).
From the liver in the composition of very low-density
lipoproteins (VLDL), it is transported into the blood,
and further through the receptors for VLDL, it enters the
cells (Chanput et al., 2010).

The antioxidant properties of squalene ensure its positive
effect on the state of polyunsaturated fatty acids (PUFA),
which play a significant role in the structure of biomembranes
and in the implementation of anti-inflammatory and
reparative processes (Dhandapani et al., 2007).

Experimental studies on various models of such diseases
as myocarditis, hepatitis, dermatitis have shown sufficiently
high therapeutic efficiency of squalene (Farvin et al., 2006;
Yuxi et al., 2009; Gunes, 2013; Sivakrishnan, Muthu, 2014;
Lou-Bonafonte et al., 2018).

Squalene significantly increases the effectiveness of anti-
cancer drugs, eliminating to a certain extent their negative
side effects on the state of healthy cells and organs (Rao et
al., 1998; Senthilkumar et al., 2006; Quiroga et al., 2015).

Squalene is widely used as a vaccine adjuvant (Suli
et al., 2004). There is some evidence of its influence

on the state of the immune system, in particular on the
function of macrophages and lymphocytes (Spanova,
Daum, 2011).

Based on the fact that the main transporter of
squalene is VLDL, which contains a significant amount
of triglycerides with a high content of oleic acid
(more than 50 %), we proposed a dietary supplement
“Squalene-Olivka”, which contains squalene from
amaranth oil together with high-oleic sunflower
oil “Olivka” (contains more than 80 % oleic acid)
(Levitsky, Potapova, 2015). Due to the high content of
oleic acid, the dietary supplement “Squalene-Olivka”
stimulates the biogenic biosynthesis of long-chain
PUFAs of the ®-3 series: eicosapentaenoic (C, ;, ®-3)
i and docosahexaenoic C,,, ®-3). From these acids,
physiologically active eicosanoids and docosanoids are
formed in the body, which perform anti-inflammatory
and reparative functions (Levitsky et al., 2023).

Squalene has a positive effect on the condition and
physiological functions of PUFA of the ®-3 series,
which determines the high therapeutic effectiveness of
the “Squalene-Olivka” dietary supplement.

Conclusions

1. The presented data show that amaranth is not a
weed, but a very valuable food and medicinal plant.

2. Amaranth seeds contain 2-3 times more protein
than the grain of cereal plants, and amaranth protein
is close to the “ideal protein” in terms of amino acid
composition.

3. Amaranth proteins are free of gluten, which
gives reason to recommend its consumption for the
prevention and treatment of celiac disease.

4. The high content of tryptophan in amaranth
proteins, from which serotonin is formed, gives
reasons to recommend the consumption of amaranth
for the prevention and treatment of depressive states.

5. The high content of squalene in amaranth
oil, which has antioxidant, antihypoxant and anti-
inflammatory properties, gives reasons to recommend
its use for prevention and treatment, as well as for the
rehabilitation of the sick and wounded.

6. Amaranth suds has prebiotic properties.
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WAYS TO IMPROVE THE QUALITY OF LIFE OF PATIENTS WITH METABOLIC SYNDROME:
A SYSTEMATIC REVIEW

Actuality. Improvement in health-related quality of life may be a key characteristic and measure of the effectiveness of metabolic
syndrome interventions. Lifestyle changes today are one of the leading means of treating this syndrome. Previous studies on the impact
of lifestyle changes on quality of life have not provided a clear answer to this question, so a systematic review is appropriate to clarify
the evidence.

The purpose. The purpose of the systematic review was to evaluate the impact of lifestyle interventions in adults with metabolic
syndrome (MS) on health-related quality of life (HRQoL) and its physical, mental and social dimensions.

Materials and methods. Inclusion criteria were: randomized clinical trials (RCT5), the study was conducted in adults (both sexes)
who had at least four criteria for MS, a lifestyle intervention, and measurement of HRQoL using a validated questionnaire. Exclusion
criteria included studies of a different design than RCTs. Based on the Cochrane Collaboration risk of bias tool, only two RCTs were
identified as having a high risk of bias. Databases used were PubMed, Cochrane Library, EMBASE and Google Scholar. Seven RCTs
were selected for a systemic review with 1108 study participants.

Research results. The results of the systematic review were mixed. Small improvements were found in physical HRQoL measures
in the physical activity lifestyle interventions, but inconsistent changes occurred in one of the RCTs, with better results in the control
group. Quality of life related to mental health had a positive effect over time, but without a significant difference in the comparison
groups. The overall score was not calculated in most RCTs, meaning changes were not determined.

Conclusion. The findings suggest that lifestyle interventions in the RCTs selected for this systematic review do not provide insight
into these effects on HRQoL and this issue requires further research..

Key words. Metabolic syndrome, health-related quality of life, lifestyle intervention.
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MJIAXHW HIABAMEHHS AKOCTI ZKUTTS HAOIEHTIB 3 METABO/IIYHUM CHHAPOMOM:
CUCTEMATHYHHUU OIJIAJ

Axmyansnicms. [lokpawjanmnsa akocmi Jdcumms nog a3ano2o 3i 300pos ’sam, Modice Oymu 0CHOBHOIO XAPAKMEPUCIUKOIO mda OYiH-
KO0 epeKmusHocmi 6mpyuans wooo mepanii Memaboaiuno2o CUHOPOMY. 3MiHa CROCOOY HCUMMA € HA CbOLOOHIWHIL OeHb OOHUM
3 NPOGIOHUX 3ac00i6 mepanii ybo2o cunopomy. Ilonepedri O0CiONHCeHHs 6NAUBY 3MIH CROCOOY JCUMMS HA 11020 SKICMb He 0aU 00OHO-
3HAuUHOI 8I0N06I0I HA Ye NUMAHHA, MOMY CUCTNEMAMUYHULL 02150 € O0PeUHUM OJis YIMOYHEHHs OaHUX.

Mema oocnidscenns. Mema cucmemamuyno2o 02110y noiseana 8 momy, wod OyiHumu 6NnJuUe 6Mpyuand y CROCIO Jcummsy 0opoc-
aux 3 memaboniunum cunopomom (MC) na saxicme scumms, nog’sizamny 3i 300poe’sm (AIDK3) ma it ¢izuuny, ncuxiuny ma coyianviy
CKAAOO08I.

Mamepianu ma memoou oocnioxycennsn. Kpumepismu exmouenns Oyau: panoomizoeani kiiniuni oocnioscenuss (PK/), docni-
02iceHHs NPOBOOUNUCA Y OOPOCUX (000X cmamett), AKi manu npunaimui wvomupu kpumepii MC, empyuanus y cnocio sjcummsi, a maxooic
sumiprosanns AIDK3 3a oonomoeoro eanioosanozo onumysanivHuxa. Kpumepisimu suxaiouenus 6yau 00cnioxHceHHs iHuo20 OUu3aiiny,
nioic PKJ[. Ha niocmasi incmpymenmy Cochrane Collaboration 0ns oyinku puzuxy ynepeodsxcenocmi 6yno ecmanosiero auwe 06a PK/]
3 BUCOKUM pusurom noxubku. Bukopucmanumu 6aszamu danux 6ynu PubMed, Cochrane Library, EMBASE ma Google Scholar. Cim
PKJ] 6yno ioibpano ona cucmemnozo o2nady 3 1108 yuacnukamu 00cnioxHceHHs.

Pesynomamu 0ocniodcennsn. 3a pesyiomamamu CUCMEMAMUYHO20 AHANIZY OMPUMAHO HEOOHO3HAauHi pezynomamu. Heznauni
nokpawjenns 6ynu euseieni y Qizuunux napamempax nokasnuxie AIDK3 y empyuanusax wo0o 3min cnocoby scumms noe s3aHux
3 Qhizuunoro axmuenicmio, aie 6 0onomy 3 PK/] 6i06ynuca cynepeunusi 3minu, 3 6uuumu pesyismamamii 8 KOHMpObHitl epyni. Axicmo
ACUMMISL, NOB A3AHA 3 NCUXIYHUM 300P08 IM, MALA NOZUMUBHI 6NAUGU Y OUHAMIYL, ane 6e3 ICmomHOI pi3Huyi y epynax nopieHsIHHSL.
3azanvna oyinka ne pospaxogysanacs 6 oinouwiocmi PKJ], moomo ii sminu ne 6ynu gusnayeni.

Bucnosok. Ompumani pesyromamu cgiouams npo me, wo 6mpyianHa y cnocio socumms 32iono 3 PKJ/], éidiopanumu 011 yboeo
CUCMEMAMUYHO20 02150, He 0A€ PO3YMIHHA w000 yux enausie na AXKII3 i ye numanns nompebye nooanbuux 00CaioNceHs.

Knrouogi cnosa: memabdoniunuii cuHOpom, AKiCnb JHCUMms no8 s3amna 3i 300p08 "M, 8MPYUAHHsL Y CROCIO HCUMMSL.
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Introduction. Actuality. Today, metabolic syndrome
is one of the main problematic issues in the field of health
care in many countries around the world (Kalmykova
et al.,, 2021a; Kalmykova et al., 2021b; Kalmykova,
2023a). The incidence of metabolic syndrome in the
population is high. Previously, metabolic syndrome was
considered a disease of older people, however, today
the percentage of young people with this pathological
condition has increased. In Ukraine, the frequency of
metabolic syndrome varies from 20 to 35% (in women,
the latter occurs 2.5 times more often, and with age the
number of patients only increases) (Shaposhnikova et al.,
2020; Kalmykova, 2023b; Kalmykova & Kalmykov,
2023; Riabenko et al., 2023).

The criteria for diagnosing metabolic syndrome are
the presence of visceral obesity and two of the following
four factors: increased waist circumference >94 cm
(men) and >80 cm (women), a sustained increase
in systolic blood pressure >130 mm Hg or diastolic
blood pressure >85 mm Hg. Art. or chronic use of
antihypertensive drugs, an increase in blood triglyceride
levels >1.7 mmol/l or long-term treatment with statins
and a decrease in HDL-C levels <1.05 mmol/l (men);
<1.25 mmol/L (women), hyperglycemia >6.1 mmol/L
or type 2 diabetes diagnosed (Kalmykova et al., 2018a;
Kalmykova & Kalmykov, 2018; Bocharova et al., 2020;
Kalmykova et al., 2020; Babinets & Melnyk, 2021;
Sergii et al., 2021; Turchyna et al., 2022).

Measuring the outcome of rehabilitation
interventions presents a range of issues, including
patient-centredness and links to the International
Classification of Functioning, Disability and Health,
ICD. According to consensus and WHO, the relevant
rehabilitation outcomes are “function”, “activity” and
“social participation”. However, improving quality of
life (QoL) may be the ultimate goal of medicine. That
is, studies of the interaction between “symptoms”,
“activity”, “social participation” and quality of life are
significant (Ravnborg & Storr, 2008).

The QoL of patients with metabolic syndrome has
been the subject of research by a significant number of
scientists Vetteretal. (2011); Leeetal. (2012); Saboyaetal.
(2016); Marcos-Delgado, et al. (2020); Limon et al.
(2020); Conde-Pip6 et al. (2022). They found that MS
is associated with decreased health-related quality of life
(HRQoL), however, this association is complex as it may
differ between genders or in the presence of obesity and
depression. In addition, some results are conflicting and
suggest that metabolic syndrome itself was not associated
with a person’s quality of life, but other factors such as
obesity, depression and a greater burden of disease may
significantly influence the quality of life of this population

®diroTepanis. Yaconuc

(Ford & Li2008; Vetteretal.,2011; Lee etal., 2012). There
is also a study by Marcos-Delgado et al. (2020) where
it was shown that MS may negatively affect HRQoL in
aggregate physical dimensions, but this relationship was
absent for psychological aspects of HRQoL

According to researchers van Namen et al., (2019),
the main means of managing MS is lifestyle changes
based on education, regular exercise and healthy eating
or the use of biologically active supplements. Many
studies have confirmed the hypothesis that long-term
improvements for people with MS depend on constant
adherence to lifestyle changes. (Peiris et al., 2021; Peiris
etal.,2023b). Adults with metabolic syndrome performed
less objectively measured physical activity and had
lower health literacy levels than those without metabolic
syndrome. Perhaps a broader approach to therapy should
be considered in community rehabilitation, where
patients presenting for rehabilitation with a variety of
conditions are likely to benefit from lifestyle assessment
and intervention (Peiris et al., 2023a).

Based on recent systematic reviews and meta-analyses,
Marcos-Delgado et al. (2021); Parameshwar et al. (2021),
which included RCTs up to 2019, found that lifestyle
interventions significantly improved a person’s quality of
life, but data on the effects of interventions on individual
components of quality of life were limited. Thus, this
issue has not yet been sufficiently studied and requires
further research to evaluate the impact of interventions
on components of the quality of life of patients with
metabolic syndrome, which led to the study.

The aim of the research. The purpose of the
systematic review was to evaluate the impact of lifestyle
interventions in adults with metabolic syndrome (MS) on
health-related quality of life (HRQoL) and its physical,
mental and social dimensions.

Research materials and methods

Review

The study was conducted in accordance with
the PRISMA Elements for Systematic Reviews and
Meta-Analyses (PRISMA) (Page et al., 2021). The
Predominant Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement, published
in 2009, was developed to help systematic reviewers
transparently report why a review was done, what the
authors did, and what they found. The 2020 PRISMA
Statement replaces the 2009 Statement and provides new
reporting guidance that reflects advances in methods
for identifying, selecting, evaluating, and synthesizing
studies. PRISMA 2020 presents a 27-item checklist, an
expanded checklist with detailed reporting guidelines
for each item, an abstract PRISMA 2020 checklist, and
reviewed flowcharts for the original and updated reviews.
Using PRISMA 2020 will lead to more transparent,
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complete and accurate reporting of systematic reviews,
facilitating evidence-based decision making.

Data sources and search

Databases used were PubMed, Cochrane Library,
EMBASE and Google Scholar. The search was
conducted in February 2024. Articles published
in open access since 2020 and limited to English
and Ukrainian languages were selected. The terms:
(metabolic syndrome) and (quality of life or HRQoL)
and (intervention or management) were associated with
Boolean operators. Only randomized clinical trials were
included. All selected studies were approved by the
relevant ethics committees, where participants signed
an informed consent form and adhered to the provisions
established by the Declaration of Helsinki.

The study was carried out in accordance with
the research plan «Theoretical and methodological
foundations of physical therapy and occupational therapy
for organic and functional disorders of the organs and
systems of the human body in health-care practice»,
2021-2025 (state registration number 0121U110141).

Choice of research

The analysis of the search results and selection of
studies was carried out independently by two authors.
Initially, articles were selected by title. Disagreements were
resolved through discussion. After selection was completed,
one author verified compliance with the selection criteria
outlined under the acronym PICO (Population, Intervention,
Comparison, and Outcomes). The selection of studies was
then independently re-checked by a second author (Fig. 1).

Inclusion criteria were: randomized clinical trials
(RCTs), the study was conducted in adults (both
sexes) who met at least four criteria for MC, a lifestyle
intervention, and measuring HRQoL using a validated
questionnaire. Based on the Cochrane Collaboration’s
risk of bias tool, only two RCDs were found to have
a high risk of bias, and five had a low risk (table 1)
(Higgins et al., 2011).

Deleting data

The collected data were as follows: type of
intervention, control treatment, duration of the study
(weeks), number of participants and gender distribution,

Links obtained as a result of searching in
& databases
g
=
g
E Y Y
=
PubMed EMBASE Cochrane Google Scholar
n=14 n=3 Library n=14 n=17
Publications after duplicates were removed
=0 n=16
-]
:
@ Irrelevant publications are
excluded (only the title) n=1
Y v
Acceptable abstracts and full-text articles
n=15
=
8
=z
@ Abstract articles are excluded (n = 5)
Full-text articles are excluded:
* Non-randomized design (n = 3)
—
Yy
E v
E
E [ Randomized controlled trials n=7 ]
—

Fig. 1. Flowchart for selecting studies for a systematic review (PRISMA)
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average age, content of the intervention, type of
quality of life questionnaire, dynamics of indicators
of physical and mental components of quality of life,
social functioning and overall indicator with assessment
reliability of the difference.

Research results and their discussion

Description of the studies

The electronic search identified 48 publications
(Figure 1). Among the papers found, there were
32 identical studies that were excluded from the analysis.
One publication containing only the title of the article
was also excluded. 15 reviewed abstracts and texts were
retained. However, they included 5 abstracts without full
text and 3 with designs different from RCTs. A detailed
review of the seven RCTs selected for the systematic
review included information on the intervention, study
duration (weeks), number of participants and gender
distribution, and mean age (table 2). The interventions
selected ranged from comprehensive educational
programs and lifestyle changes with controlled physical
activity to the use of propolis as a dietary supplement.
The duration of the studies varied from 8 to 48 weeks,
and the average age of the participants — from 48.0 £ 8.0
to 66.9 £ 8.0 years. The total number of participants was
1108, 56% of whom were in the intervention groups. All
studies included representatives of both sexes, with a
ratio of 48% — men, 52% — women.

Content of interventions

The content of interventions used to influence
quality of life was quite varied (table 3). Two behavioral
educational programs were established, focused on
achieving goals (with additional correction of nutrition)
and using the principles of pedagogical autonomy, three
physical activity programs (yoga, aerobic training and
independent classes of moderate physical activity with
telemonitoring), one passive intervention program
(whole body vibration) and one program — the use of
propolis dietary supplement.

Physical component of HRQoL

Changes in the physical component of quality of life
were observed in all analyzed studies, but significant
differences were established after interventions aimed at
changing physical activity, even with a passive component
(wholebody vibration) (table 3). Butinastudy on the effects
of aerobic training, Zupkauskiene et al., (2022) there were
interesting dynamics in the physical component, where
the results of the control group had large positive changes,
significantly different from the intervention group. That
is, the results of studies of the effect of aerobic exercise on
this component are ambiguous. At the same time, changes
in the assessment of the physical component of HRQoL
did not occur in behavioral educational interventions.
In one RCTs (propolis intervention), this component of
HRQoL was not calculated.

Mental component of HRQoL

The mental component of HRQoL had slightly
different dynamics and changed significantly in four
studies (table 3). However, in only one study did
this component differ between intervention groups
(Achieving one’s individual goals), and in three groups
there was only a positive change in the mental component
in the intervention group. In two studies, the expected
changes in the mental component did not occur. Also in
one RCTs (propolis intervention), the mental component
of HRQoL was not calculated.

Social functioning as a component of HRQoL

The social component turned out to be the most
resistant to selected interventions. There were positive
significant changes in only one study (physical activity
supported by telemonitoring), and in other studies the
result was unreliable (table 3). One of the RCTs had
missing data.

Overall HRQoL assessment

In the fifth RCTs, data were missing, in one study
there were positive changes (propolis consumption), and
in the second (Whole Body Vibration) positive significant
changes occurred in the control group (table 3).

Table 1
Evaluation of quality indicators of selected RCTs
Source Randomization Hiding d_lstrlblutlon Blindness Incomplete Selected Risk
(selection bias) result data | research results | of error
Paineiras-Domingos .
et al. (2020) No No No No No High
Funakubo et al. (2022) Yes No No No Yes Low
Haufe et al. (2020) Yes No Yes No No Low
Kempf et al. (2022) Yes No Yes No Yes Low
Sajjadi et al. (2023) Yes Yes Yes No No Low
Santos et al. (2022) No No No Yes No High
Zupkauskiene et al. (2022) Yes No No No Yes Low
®itorepanis. Yaconuc Ne 1, 2024 45 ==
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Table 2
General characteristics of the RCTs included in the systematic analysis
. . . Sex
Source Intervention Duration Number of tested patients | Average age, years distribution
Control group
Paineiras-Domingos Whole body vibration 10 sessions 33 (17 — intervention —56.1+8.4, 4 men
et al. (2020) Y 2 times a week | group, 16 — control group) | intervention group | and 29 women
—58.2+9.1
235 (intervention
Funa(l;%l;c;)et al. Lalgﬁhttirefr%gr:)m 12 weeks group — 117 and control 66.9+8.0 and ?;8mv\e/gmen
& yog group — 118)
. .. 314 (160 — intervention 269 men
Haufe et al. (2020) Physical activity 24 weeks group, 154 — control) 48.0+8.0 and 45 women
Control group
Meal Replacement 263 (intervention group — —50.1+9.8, 98 men
Kempfetal. (2022) Lifestyle 48 weeks 183 and control group — 80) | intervention group |and 165 women
—51.549.0
Placebo group
o . 62 (29 placebo group, —53.86+5.60, 5 men
Sajjadi et al. (2023) Propolis 12 weeks 33 propolis group) propolis group — | and 57 women
54.27+6.58
Health Promo-tion 61 (31 — intervention 5 men
Santos et al. (2022) Educatio-nal Program 24 weeks group, 30 — control) 49+7.6 and 56 women
Zupkauskiene . .. 140 (intervention group — 63 men
et al. (2022) Aerobic training 8 weeks 84 and control group — 56) 33.2+68 and 77 women

A systematic review of the seventh RCTs found
that the effects of lifestyle interventions in adults with
MS on components of HRQoL were inconsistent.
Most programs had an impact on physical and mental
components without a significant effect on social
functioning. Features and different methods for assessing
HRQoL scales made the effect of interventions on the
overall HRQoL assessment unclear, since it was not
calculated in most RCTs.

Improvement in HRQoL after interventions aimed at
a healthy lifestyle has been established for the working
population (Vargas-Martinez et al., 2021), for patients
after cancer treatment (Leske et al., 2024). At the same
time, the impact of various interventions on quality
of life in patients with depressive symptoms (Goémez-
Goémez et al., 2020) and chronic kidney disease (Neale
et al., 2023) has been reported to be unclear. That is,
the question of the impact of changes in lifestyle on its
quality is very complex and has not been studied for
many diseases.

One reason for the uncertainty of impacts may be the
short duration of the studies. The design of such RCTs is
not consistent with the timing of permanent changes in
lifestyle modification, as such behavioral changes occur
over months or years (Neale et al., 2023). In our study, four
RCTs lasted less than 3 months. Perhaps increasing the
duration of the study would provide more reliable results.

Findings from a preliminary meta-analysis by
Marcos-Delgado et al. (2021), which was published
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in 2021 and included seven RCTs from 2015 to 2019,
showed that lifestyle interventions significantly improve
a person’s quality of life across all domains. However,
according to them, this connection is still not well
understood, which coincides with the conclusion of our
studies, which also did not clarify this issue.

Three meta-analyses concluded that there is low-to-
moderate-quality evidence that a multifaceted supervised
lifestyle intervention improves multiple risk factors for
metabolic syndrome and also reduces the prevalence of
the disease (van Namen et al., 2019; Marcos-Delgado
et al., 2021; Parameshwar et al., 2021). That is, the
positive effects of the programs have been proven, but
the impact on such an important indicator as HRQoL has
had ambiguous evidence. In a meta-analysis by Marcos-
Delgado et al. (2021) significant improvements were
found in physical measures of HRQoL scores for active
intervention subjects compared with the group receiving
general lifestyle information (Hedges’ g 0.61, 95%
confidence interval (CI)) = 0,31-0,91). We obtained
identical results in our study, but there was one RCTs T
in which active lifestyle intervention led to less dynamics
in the physical component than in the control group, in
which the results were significantly better. Also in a
meta-analysis by Marcos-Delgado et al. (2021) mental
health-related quality of life was significantly improved
in the intervention group compared to the control group
(Hedges’ g 0.84, 95% CI = 0.64-1.03), as was social
functioning. Another meta-analysis by Parameshwar
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et al. (2021) found positive changes only in the mental
component of quality of life. What was not confirmed by
the results of our study.

This study had limitations that must be considered
to evaluate the results. The type of quality of life
interventions varied greatly and it is difficult to say which
interventions were more effective. In addition, the small
number of RCTs and uneven methodologies for assessing
HRQoL may also have influenced the findings. We believe
that the results of the systematic review are interesting

in establishing the questionable dynamics of change in
quality of life. This may further lead to an overestimation
of'the positive effects of lifestyle interventions on lifestyle
quality, which were obtained in preliminary analyzes.

Conclusions

A systematic analysis found that lifestyle
interventions according to the RCTs selected for this
systematic review did not provide insight into these
effects on HRQoL. However, further studies are
needed to draw a stronger conclusion.
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INVOLVEMENT OF PHARMACOGENETICS IN PHARMACOLOGICAL ACTIONS
OF MEDICINAL PLANTS (A NARRATIVE REVIEW)

Actuality. Pharmacogenetics (PGx) and pharmacogenomics (PGx) involve variations of human genome sequencing amongst
individuals, which may influence drug response. The application of PGx and personalized medicine may assist health care providers in
administering optimal medication and doses to avoid adverse effects of treatment for specific patients. However, the impact of genetic
variability on the pharmacokinetics of natural products and their influence on gene expression regulation is not fully understood.

The purpose of the work. This narrative review aims to demonstrate the effects of genetic heterogeneity on the pharmacokinetics
of natural products and their role in the modulation of specific genes involved in the treatment of mental disorders and cancer, as well
as herb-drug interactions.

Material and methods. A narrative review was conducted using PubMed, Google Scholar, and Scopus databases. 22 articles
aligned with the inclusion criteria for this review.

Research results. Flavonoids, stilbenes, coumarins, quinones, and terpenes have been reported to impede UDP-
glucuronosyltransferase (UGT) enzymes. Inhibition of UGTIAI- mediated bilirubin glucuronidation by herbs rich in certain
polyphenolic acids, may lead to a high bilirubin-related adverse drug reactions. Silybins, the main component of milk thistle, may
cause herb-drug interactions by inhibiting UGTIA1*1 and UGTIA1*6 genotypes. Tulbaghia violacea leaves extractions upregulate
p33 and p21 gene expression, leading to a suppression of tumor development in HeLa cells. Resveratrol concomitant with other agents
downregulates expression of the multi-drug resistance (MDR1) gene and the apoptosis-suppressing gene (Bcl-2). The MDR modulation
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function of Traditional Chinese Medicine components (flavonoids, alkaloids, terpenoids, coumarins, quinonoids) and extracts (Bufo
gargarizans, Salvia miltiorrhiza, and Schisandra chinensis) is achieved by decreasing the P-glycoprotein expression. In silico analyses
have demonstrated the potential of some active ingredients of herbal antidepressants for inhibition of CYP2D6 WT and CYP2D6*53.
In vivo administration of Carthamus tinctorius extract revealed a significantly different gene expression pattern associated with major
depressive disorder, anxiety, and neurobehavior.

Conclusion. The application of PGx may support personalized administration of natural products, as well as provide opportunities
to choose the most beneficial concomitant herb-conventional therapy to prevent drug toxicity or synergism.

Key words: pharmacogenetics, pharmacogenomics, medicinal plants, pharmacokinetics, herb-drug interactions,
psychopharmacology, cancer.
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YYACTh PAPMAKOTEHETHUKHU Y ®PAPMAKOJIOTTYHII A1i JIKAPCBKUX POCJINH
(HAPATUBHUI OIVISIN)

Axmyanvuicme. @apmarozcenemura (PGx) i papmarozenomira (PGx) sxnouaroms eapiayii cekgeny8ants eeHOMY TH0OUHU ceped
iHOUBIOi8, WO MOdICE BNIUHYMU HA peakyiio Ha iku. 3acmocyeannn PGx ma nepconanizo8anoi meouyuHu moostce 00noMocmu meoud-
HUM NPAYIGHUKAM Y NPUSHAYEHHI ONMUMATbHUX JIKAPCOKUX 30C00I6 | 003, W00 YHUKHYMU HECHPUSIMIUBUX HACTIOKIG NIKY8AHMHS OISl
KoHKpemuux nayienmis. QOOHAK 6NAUE 2eHemuuHOl MIHIUBOCMI HA (hapMAKO2eHeMUKY NpUpooOHIxX 3acobie ma ix eniue Ha pe2yiayiio
eKxcnpecii 2eHie He 00 KiHYs 8UBUEHUI.
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Mema pobomu. Lleii napamusnuil 02130 Mae Ha Memi nPOOEMOHCMPYSAmMuU 6NIUE CeHEMUYHOT 2emepoceHHOCmI Ha dapmaro-
KIHemUuKy npupooHix 3acobie ma ixuio poiv y MoOyiayii cneyupivHux eenis, Axki bepymov yuacmo y JiKV8aAHHI NCUXTUHUX PO31A0i6 | paKy,
a maxoxc 83a€mM00ii POCIUHHUX JIUKAPCLKUX 3ACO0I8.

Mamepianu ma memoou. Hapamusenuii o210 6yno npogedeno 3 sukopucmannam oaz oanux PubMed, Google Scholar i Scopus.
22 cmammi 8i0nogidaromo Kpumepisam KI0UeHHs 00 Yb0o20 021A0Y.

Pesynomamu oocnioscennsn. Ilogioomnsanocs, wo praeonoiou, cmuivbenu, KyMapuHu, XiHOHU mMa mepneHu nepeuKoo’cans
Gepmenmam UDP-enioxyponosunmpancepasu (UGT). Ineidysanns onocepeokosanoi UGTIAI i enoxypouizayii 6inipy6iny mpa-
eamu, bazamumu nesHUMU NONIGPEHONbHUMU KUCTOMAMU, MOJICe Npu3eecmu 00 NOOIYHUX peakryill, noG s3aHux i3 8UCOKUM pigHem
6inipy6iny. Cunibinu, 0CHOHI KOMINOHEHMU PO3MOPONIULL, MOICYMb CHPULUHAIMU 63AEMOOTIO POCTUHU MA JIKIE ULISXOM [H2IOV6aHHS
cenomunie UGT1A1*] ma UGTIAI*6. Exmpaxyii nucms Tulbaghia violacea nocunioroms excnpeciio cenig p53 i p21, wjo npuzeoouns
00 npucHivenns po3eumxy nyxaunu 6 kiimunax Hela. Peceéepampon pazom 3 inuwiumu azenmami 3HUICYE eKCpeciio 2ena Cmiikocmi
00 MHONCUHHUX JTiKapcokux 3acobie (MDRI) i eena, wo npuenuuye anonmos (Bcl-2). @yuxyis mooynayii MDR komnonenmis mpa-
OuyutiHol | Kumaticobkoi Meouyunu (hnasanoiou, ankanoiou, mepnenoiou, Kymapuru, XiHoHoiou) ma excmpaxmis (Bufo gargarizans,
Salvia miltiorrhiza, Schisandra Chinensis) docseaemvca winaxom sHudxcennsa excnpecii P-enikonpomeiny. Ananiz in silico npooemon-
cmpyeas nomeHyian 0esikux akmueHux iHepioichmie pociunHux anmuoenpecanmie ons ineioysanns CYP2D6WT i CYP2D6*53. Bse-
Oenns excmpaxmy Carthamus tinctorius in vivo 6usiguno cymmesy i0MiHHY MOOeb eKCnpecii 2enis, o8 a3any 3 6eNUKUM 0enpecusHuM

PO31A00M, MPUBO2OIO MA HEUPON08eiHKOIO.

Bucnosok. 3acmocysanns PGx mooice niompumyeamu nepconanizosamne 6e0enHs npupooOHix 3acoois, a makoHc Ha0asamu MOMCIU-
8icmb 00pamu HAOLIbLW GUSIOHY CYRYIMHIO (IMOMEPAnito mpasamu 0Jisd 3an00i2aHHs MOKCUUHOCE A00 CUHEPII3MY TIKI6.
Knrouosi cnosa: hapmarkocenemura, papmaxoceHoMiKa, HiKapcoKi pocauHu, GapmMakoKiHemurd, 63aeMo0is pOCTUHHUX IKAPCOKUX

3ac00is6, ncuxopapmarono2is, pax.

Actuality. OMICS sciences include genomics,
proteomics, metabolomics, transcriptomics, lipidomics,
cytomics, metallomics, ionomics, interactomics, and
phenomics. They have been applied as a single sphere
or a combination of technologies, in medical practice to
recognize target molecules for diagnosis of diseases, as
well as pharmaceutical research to determine the safety
and efficacy of drugs. The term genomics referred to the
technics (DNA-base sequencing and microarrays) of
sequencing genome of one specific organism. (Yan et
al., 2015, pp. 3-21; Plaza, Garcia-Galbis, & Martinez-
Espinosa,2017,pp.009-013; TPetal.,2009,pp. 191-194).
Pharmacogenetics (PGx) and pharmacogenomics
(PGx) involve variations of human genome sequencing
(genetic polymorphism) amongst individuals, which
may influence drug transport and metabolism, affecting
drug response (Jin et al., 2018, p. 43; Chambliss & Chan,
2016, p. 25). Genomic technology contributes to PGx
biomarker discovery, which has been considered by the
FDA (Food and Drug Administration). They are known
as predictive of efficacy of treatment and drug toxicity,
due to encoding drug metabolizing enzymes, transporters
and drug targets. (Arbitrio et al., 2021, pp. 113-119;
Lauschke, Milani, & Ingelman-Sundberg, 2017, p. 4).
For instance, genetic polymorphism of cytochrome P450
(CYP) enzyme may either lead to diminish therapeutic
effects of medications, accelerating their metabolism, or
frustrate metabolism, hence, enhancing the accumulation
of higher-than-normal drug concentrations and the
risk of toxicity (Coyle, 2017, p. 6198530). PGx-based
pharmacotherapy aims to personalize drug treatment
exactly according to the patient’s genetic features,
which is also known as Precision medicine (Cecchin
& Stocco, 2020, p. 679). The application of PGx and
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personalized medicine can assist health care providers
in administering optimal medication and doses to avoid
adverse effects of the treatment for specific patients
(McColl et al., 2019, pp. 477-481). Integrating the
Clinical Pharmacogenetics Implementation Consortium
(CPIC) guidelines into clinical practice will provide
more effective health treatment, as well as cost-
effectiveness or cost-saving (Morris et al., 2022,
pp- 1318-1328). PGx testingis currently applied in various
therapeutic areas including cardiovascular, oncology,
neurology, psychiatry, rheumatology, endocrinology,
gastroenterology, hematology and infectious diseases
(US Food and Drug Administration, 2024).

The application of herb-based drugs (phytotherapics)
as complementary therapy has strongly attracted interest
of populations and researchers in treating diseases.
The presence of phytochemicals in plants can lead
to therapeutic effects, including immunomodulatory,
anti-inflammatory, antioxidant, and antimicrobial,
depending on their content and concentration.
(Allegra et al., 2023, pp. 75-89; Komariah, 2023,
pp. 611-627). Pharmacokinetics (PKs) studies have
revealed that phytochemicals in a manner similar to the
synthetic agents, experience absorption, distribution,
metabolism, and excretion (ADME) processes, which
are to a great extent affected by an individual’s digestive
characteristics, membrane transporters, metabolizing
enzymes, gut microbiota, and genetic variations. PGx
allows to identify the role of specific polymorphisms
(interindividual differences) in phytochemicals ADME
and hence, their safety and effectiveness. Moreover,
PGx may involve the PKs or pharmacodynamics
pathways, affecting herb-drug interactions (HDIs)
(Lampe & Chang, 2007, pp. 347-353; Rathaur & SR,
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2019, pp. 1085-1102; Liu et al., 2015, p. 321091).
However, the impact of genetic variability on the PKs of
natural products and the regulation of gene expression
by medicinal plants are poorly understood.

The purpose of the work. This narrative review
aims to observe implementation of PGx in phytotherapy
in order to demonstrate effect of genetic variability on
the PKs of the natural products and the role of natural
products and/or active ingredients alone or as adjuvant
therapy in modulating of specific genes involved in
treatment of mental disorders and cancer, as well as
herb-drug interactions.

Material and methods. A narrative review was
conducted using PubMed, Google Scholar, and Scopus
databases from December 2023 to March 2024. Manual
searches were performed independently by reviewers.
In order to capture relevant data search terms such as
‘Pharmacogenetics’ or ‘Pharmacogenomics’ and ‘Phyto-
therapy’ and ‘Natural Products’ and ‘Pharmacokinetic’
and ‘Herb-drug interaction were used. Inclusion criteria
were limited to original, high-quality papers in English
focusing on the PGx assessment of phytochemicals and
herbal drugs (whole extracts, isolated phytoconstitu-
ents) in managing mental disorders, cancer, and herb-drug
interactions based on in vivo, in vitro, in silico, volunteer
investigations, and narrative reviews. Exclusion criteria
were identified, considering items, such as inappropri-
ate topics, study protocols, and letters to editors. Initially,
1015 papers were identified, with 845 unique ones sub-
sequently screened. About 434 articles were recorded for
eligibility. After excluding 412 studies, 22 articles aligned
with the inclusion criteria for this review. Additional
searches were carried out to support the finding of reviewed
articles. Cited references of papers were also considered.

Research results

1. PGx application in drug-herb interactions

Recently, using herbal medicine independently or
simultaneously with conventional drugs in the treatment
of various diseases, including hypertension, cancer,
and mental disorders, has attracted the interest of the
world population (Azizah et al., 2021, pp. 259-270;
Langeh et al., 2022, pp. 11009-11024; Kieling et al.,
2024, p. €235051). Identifying PKs characteristics of
natural compounds may provide evidence related to
the interactions of herbs with conventional medicines.
However, the use of combination therapy in treating
multifactorial diseases 1is still controversial; some
individuals may experience a synergistic effect,
while others may experience antagonistic effects (Jia,
2022, p. 1107777).

PGx assists in determining potential HDIs, indicating
genetic polymorphism of drug metabolizing enzymes or
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transporters, including CYP450 enzymes, P glycoprotein
(P-gp), and UDP-glucuronosyltransferases (UGTs),
which involve in the PKs of herbs and conventional
medicines. Metabolic enzymes as well as transporter
gene polymorphisms and HDIs have been reviewed by
Liu et al. (Liu, 2015, p. 321091). However, recognizing
the PKs behavior of complex products or herbal
formulations that contain a mixture of active compounds
is more critical (Pelkonen et al., 2012, p. 104510). For
instance, medicinal plants, which are composed of various
biological active compounds including flavonoids,
stilbenes, coumarins, quinones, and terpenes have been
reported to impede UGTs, enzymes contribute in phase
I metabolism of drugs, and non-drug xenobiotics (Liu et
al, 2019, p. 104510). Inhibition of UGT1A1- mediated
bilirubin glucuronidation by herbs rich in certain
polyphenolic acids (like Salvia miltiorrhiza) may lead
to a high bilirubin-related adverse drug reaction (ADR)
(Guo et al., 2017, pp. 2952-2966). Moreover, natural
products may cause herb-drug interactions not only
through interfering metabolism, but also influencing other
PKs pathways such as the intestinal barrier (Berretta et
al., 2022, p.5203). Genetic and transcriptomic analyses
have revealed the regulatory role of gene variants
(MUC19, MUC22, TFF1, PTGER4, MUC21, MUC22,
GNA12, and HNF4A) in the integrity of components of
the intestinal epithelial barrier, and their potential role
in the pathogenesis of inflammatory bowel diseases.
Additionally, these data support intestinal epithelial
barrier as a therapeutic target for drugs, as well as its
contribution to intestinal permeability, drug absorption,
and bioavailability. However, further research is
required to explore the involvement of these genes in
the efficacy of drugs. Indeed, phytochemicals like citrus
flavonoids (CFs) affect the intestinal barrier and gut
microbiota, modulating epithelial biotransformation
(Wang et al., 2020, pp. 225-251; Vancamelbeke et al.,
2017, pp. 1718-1729). Traditional Chinese Medicine
(TCM), which contains multiple plant-base remedies and
herbal formulas capable in maintaining integrity of the
intestinal barrier, as well as influencing mucus secretion
by intestinal mucosal epithelial cells, affecting the PKs
of drugs, potentially leading to herb-drug interactions
(Che et al., 2022, p. 863779).

2. PGx of herbal medicine in cancer treatment

Activation of the tumor suppressor gene (p53) signaling
pathway regulate cell cycle, DNA repair, senescence, and
apoptosis, hence preventing tumor development (Marei et
al., 2021, p. 703). PGx of the p53 provides information
related to molecular signaling pathways involved in
cancer progression and/or protection, its association with
drug response, chemosensitivity, and chemoresistance
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(Hientz et al., 2017, pp. 8921-8946; Aubrey et al., 2018,
pp. 104—113). The anticancer properties of medicinal plants
have been evaluated at molecular biology level. Motadi et
al. (2020, p. 12924) examined the anticancer effects of
different Tulbaghia violacea (TV) leaves extractions in
vitro. They observed a significant upregulation of p53 and
p21 gene expression, which leads to suppressed tumor
growth in HelLa cells treated with hexane and methanol
TV extracts (at 10 g per 100 mL). In this context, another
study has been conducted by Budisan et al. (2019, p. 1199)
to evaluate the anticancer characteristics of caffeic acid
phenethyl ester (CAPE) and Kaempferol in colon cancer
in vitro. Apoptosis of RKO and HCT-116 colon cancer
cell lines was considered after treatment with CAPE
(36.87 uM and 3.326 pM, respectively) and Kaempherol
(17.42 uM and 9.427 uM, respectively) for 48 h compared
to control cells. Analysis of the coding transcriptomic
profile illustrated that CAPE and Kaempherol interfere
with biological adhesion capability and cell invasion, as
well as cell killing and induction of apoptosis. Kaempherol
upregulates the expression of CASP2 genes in RKO
cancer cell line, which are relevant to the suppression of
tumor and cell death. Additionally, Kaempherol inhibited
the NTRK3 gene, which modulates multiple intercellular
biological processes.

Uridine diphosphate glucuronosyltransferase 1A1
(UGT1A1), being one of the isoforms of UGT1As, is
responsible for the glucuronidation of SN-38 (7-ethyl-
10-hydroxycamptothecin), the active metabolite of
the anticancer drug irinotecan (Takano & Sugiyama,
2017, p. 61-68). Genetic information on UGTI1AI
polymorphisms (UGT1A1%*28, UGT1A1*93, and
UGT1A1*6) and its implications in clinical practice
assist oncologists in decision-making for an optimal
irinotecan regimen in cancer therapy to reduce the risk of
drug toxicity (Karas & Innocenti, 2022, pp. 270-277). Li
et al. (2022, p. 110248) have investigated the effects of
the extract of the plant Silybum marianum (milk thistle)
on the PKs of irinotecan. They suggested that silybins,
the main composition of milk thistle, may render herb-
drug interactions by inhibiting the UGT1A1*1 and
UGT1A1*6 genotypes.

Resistance of cancer cells to chemotherapeutic
agents, which is known as multi-drug resistance
(MDR), occurs through a number of transporter proteins
encoded by a variety of genes. The distribution of
these proteins, such as adenosine triphosphate binding
cassette (ABC) pumps, in different organs depends on
various factors including, their genetic characteristics.
Thus, pharmacology investigators aim to introduce
drugs having the potential to inhibit ABC subfamilies,
including P-glycoprotein (P-GP/ABCB1), multidrug
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resistance-associated proteins (MRPs/ABCCs), and
breast cancer resistance protein (BCRP/ABCG2), to
prevent MDR (Catalano et al., 2022, p. 616).

Resveratrol (RSV) (3, 5, 4'-trihydroxystilbene) is
a non-flavonoid polyphenol that contains a stilbene
structure. Grapes, apples, blueberries, plums, and peanut
are known as sources of RSV. The pharmacological
properties of RSV, such as neuroprotective,
hepatoprotective, anticancer, anti-inflammatory, antiviral,
and antimicrobial, have been investigated through in
vitro and in vivo experiments (Kaushik et al., 2018,
pp. 2473-2490). Quan et al. (2008, pp. 622-629) examined
the effect of RSV on MDR caused by anticancer agents
(paclitaxel, Adriamycin, and vincristine). The results of
gene detection revealed that exposure of KBv200 cells
to RSV concomitantly with other agents downregulated
expression of the MDR1 gene, the apoptosis-suppressing
gene (Bcl-2), and induced apoptosis of cells, reducing the
MDR of chemotherapeutic drugs. Hosein Poor Feyzi et al.
(2015, pp. 113-115) analyzed the expression of the MDR1
gene in the lymphoblasts of five acute lymphoblastic
leukemia patients after treatment with RSV (50 umol/L
for 48 hours). The expression of the MDR1 gene in four
leukemic lymphoblasts was not altered. However, this
index was very high for one patient in comparison with
other patients, which may be related to genetic variability
and the dose of the substrate. The MDR modulation
function of Traditional Chinese Medicine components
(flavonoids, alkaloids, terpenoids, coumarins, and
quinonoids) and extracts (Bufo gargarizans, Salvia
miltiorrhiza, and Schisandra chinensis) is achieved by
decreasing the expression of P-glycoprotein (Cao et al.,
2020, pp. 972-979).

3. OMICS application in the area of psychopharma-
cology of herbal medicine

According to World Health Organization (WHO)
report, in 2019, 1 in every 8 people in the world
experienced a mental disorder. The average prevalence
was found to be 11.63%., and this number for anxiety and
depressive disorders has increased in 2020 (Kieling et al.,
2024, p. €235051; World Health Organization, 2022).

Concomitant administration of plant-based medicines
including Piper methysticum (Kava), Passiflora spp.
(passionflower), Galphimia glauca (galphimia), St
John's wort (SJW), Crocus sativus (saffron), Curcuma
longa (turmeric), Withania somnifera (ashwagandha),
and Ginkgo biloba (ginkgo) with synthetic drugs for
affective disorders (anxiety, major depressive disorder
(MDD), depression, and schizophrenia) has been proved
(Sarris, 2018, pp. 1147-1162).

CYP2D6 is a highly polymorphic enzyme; hence,
its inhibition (depending on the enzyme activity in
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individuals) may result in a high plasma concentration
of drugs with an increased risk of adverse reactions
(Alali et al., 2022, p. 6). In vitro inhibition of CYP2D6,
a CYP family member that plays an important role
in metabolizing drugs, has been evidenced by St.
John's wort (Don & Smiesko, 2020, p. 683; Hellum &
Nilsen, 2007, pp. 350-358). However, the standard
phenotyping technique (assessing 8-hour debrisoquine
urinary recovery ratios (DURR) for CYP2D6 activity)
has revealed that administration of 300 mg of St. John's
wort extract three times daily for 14 days in healthy
volunteers didn’t alter mean baseline DURR significantly,
which testified no marked effects on CYP2D6 activity
(Gurley et al., 2008, pp. 755-763). Moreover, results
of the in silico study conducted by Don and Smiesko
(2020, p. 683) have revealed that some active ingredients
of herbal antidepressants ((—)-cytisine, S5-isopropyl-
2-methylphenol, s-auraptenol, D-(—)-synephrine,
honokiol, magnolol, piperine, protopine, scopoletin, and

cannabidiol) demonstrated potential for CYP2D6 WT
and/or variant CYP2D6*53 inhibition. Numerous studies
have proven that plant extracts applying for anxiety,
depression and sleep disorder, capable to regulate gene
expression in various parts of the brain. (Sahoo & S, 2019,
pp. 1148-1162). Carthamus tinctorius (safflower) contains
phytoconstituents, including polyphenols, flavonoids,
glycosides, sterols, quinochalcones, polysaccharides,
organic acids, polyacetylene, safflomin, cartorimine, and
alkaloids. The pharmacological properties ofthe plant, such
as antibacterial, anticancer, antidiabetic, hepatoprotective,
cardiopretective, antianxiety, and antidepressant, have
been reviewed by Fristiohady et al. (2023, parga. 2).
According to an in vivo examination conducted by Alegiry
etal. (2022, p. 5594), oral administration of safflower dried
petals hot water extract (SFPWH), which contains the
highest amount of the oleamide ingredient (50 mg/kg and
150 mg/kg for 15 consecutive days) in mice, represented
antidepressant properties, which have been proven

Table 1
PGx of medicinal plants and/or phytoconstituents involved in herb-drug interactions,
cancer treatment and psychopharmacology
. Medicinal plant/
Therapeutic area Genotype/Gene phytoconstituent PGx Type of study | Reference
Salvia miltiorrhiza/ o . Guo et al.,
Herb-drug UGTI1A1 polyphenolic acids Inhibition In vitro 2017
interactions UGTI1A1*1, Silybum marianum (Milk o . .
UGTIA1%6 thistle) / silybin Inhibition In vivo Lietal., 2022
p53 and p21 Tulbaghia violacea Upregulation In vitro Motgglz(e)t al,
. . Budisan et al.,
NTRK3 Kaempherol Inhibition In vitro 2019
CASP2 Kaempherol Upregulation In vitro Budisan et al.,
Cancer treatment 2019
. . Quan et al.,
Downregulation In vitro 2008
MDRI1 Resveratrol . Hosein Poor
no changes in .
lymphoblasts Volunteers Feyzi et al.,
o 2015
Don &
Smiesko,
Inhibition In vivo 2020; Hellum
CYP2D6 St. John's wort & Nilsen,
2007
Gurley et al.,
no effects Volunteers 2008
(—)-cytisine, S-isopropyl-2-
sychopharmacology methylphenol, s-auraptenol,
CYP2D6 WT and/or | D-(—)-synephrine, honokiol, Inhibition In sili Don and
CYP2D6*53 magnolol, piperine, nsiieo Smiesko, 2020
protopine, scopoletin, and
cannabidiol
CYP1A2,2Bl, 2EI o .
’ ’ ’ Inhibit Lietal., 2021
2C11 safflower total flavonoids nhibition In vivo ietal, 20
CYP2C19 and 2D4 Induction Lietal., 2021
Note: Abbreviations are available in the main text
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through neurobehavioral examinations. Results of the tail
suspension test (TST) and forced swimming test (FST), as
well as the Y Maze Test (YMT), demonstrated a significant
reduction in immobility time and an improvement in
performance (the percentage of spontaneous alternation)
in the YMT compared to the control group. Hippocampus
transcriptomic analysis (RNA-Seq) revealed a markedly
different gene expression pattern (which was related
to MDD, anxiety, and neurobehavior) compared to the
control group. Moreover, a cocktail assay involving
seven CYP isoenzymes in rats (in vivo) revealed that
safflower total flavonoids represented dual paradoxical
effects (inhibitory effect on CYP1A2, 2B1, 2E1, 2Cl1,
and inducible effect on CYP2C19 and 2D4 isoenzymes),
which should be considered as potential herb-drug
interaction (Li et al., 2021, p. e5171).

PGx of medicinal plants and/or phytoconstituents
involved in herb-drug interactions, cancer treatment and
psychopharmacology is summarized (table 1).

Study limitations

It is obvious that PGx knowledge has been employed
in various fields of medicine. However, we considered
the use of PGx of medicinal herb in the area of
oncology and psychology, which could be a limitation
of our review. Moreover, according to recent studies,

personalized treatment investigations are now focused
on using combined OMICs technologies. Hence, it is
recommended to conduct further reviews that incorporate
combined OMICs technologies.

Conclusion and future perspectives

Knowledge of genetic polymorphisms might
offer insights into better understanding the
pathophysiology of diseases, optimal cancer
therapy, and psychopharmacology. Phytochemicals
have the potential to modulate gene expression
patterns, affect PKs processes, and contribute to
herb-drug interactions on the basis of individual
polymorphisms. Conducting in vitro, in vivo,
volunteers, and patients OMICS investigations
provides lines of evidence to support PGx
information in herbal medicine labeling. Application
of PGx may support personalized administration of
natural products as well as provide opportunities
to choose the most beneficial concomitant herb-
conventional therapy to prevent drug toxicity or
synergism. Moreover, conducting multiple OMICS
investigations beyond PGx analyses offers research
opportunities for a comprehensive and deeper
understanding of molecular events that underlie
personalized drug responses.
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EVALUATION OF NITRIC OXIDE SYNTHASE LEVELS
IN WOMEN WITH HYPERTENSIVE DISORDERS DURING PREGNANCY

Actuality. Preeclampsia (PE) is a polyetiological hypertensive disorder (HD) that develops in women after the 20th week of
pregnancy. It is characterized by elevated blood pressure and proteinuria. This condition adversely affects the health of both the mother
and the fetus and can lead to various complications. Despite numerous studies, the pathogenesis of PE remains poorly understood.
However, there is compelling evidence that endothelial dysfunction (ED) and endotheliosis (ES) play significant roles in its development.
ED impairs the vessels’ ability to relax, while ES damages the structure of the endothelium. Both conditions are interrelated in the
pathogenesis of PE. Nitric oxide (NO) is a crucial factor in the regulation of vascular tone, and its synthesis is controlled by the enzyme
called endothelial NO-synthase (eNOS). In the context of PE, decreased enzyme activity can lead to reduced NO synthesis. This, in turn,
impairs the relaxation of the vascular wall and contributes to the development of ED. Although the role of eNOS in the pathogenesis of
PE is currently under debate, measuring its concentration could be clinically relevant for women with HD.

The aim of the research. To evaluate the level of endothelial NO-synthase in women with hypertensive disorders during pregnancy.

Materials and methods. Sixty-five women in the 3rd trimester of pregnancy, who were registered in the Advisory and Diagnostic
Department of the Communal Non-profit Enterprise «Regional Perinatal Centery of the Zaporizhzhia Regional Council, participated
in the study. The main group consisted of 35 women with singleton pregnancies, the course of which was complicated by gestational
hypertension without significant proteinuria (GH), moderate or severe preeclampsia (PE). The control group consisted of 30 women
with singleton pregnancies, the course of which was uncomplicated and concluded with physiological delivery. All pregnant women
had their serum eNOS concentration measured by enzyme-linked immunosorbent assay (ELISA).

Research results. According to the study results, the average eNOS concentration in the main group was 414.44+20.06 pg/ml
(o = 118.69), while in the control group it was 1347.21+72.05 pg/ml (6 = 394.61). This difference is statistically significant (p < 0.001).
Correlation analysis revealed an inverse relationship between the eNOS level and the severity of PE (p = -0.581, p < 0.001).

Conclusions. The level of eNOS in the peripheral blood serum of women whose pregnancy was complicated by hypertensive
disorders was significantly lower compared to that in pregnant women without hypertensive disorders (p < 0.001). The average eNOS
concentration in pregnant women with clinical manifestations of hypertensive disorders was 414.44+20.06 pg/ml. This was more than
three times lower than the corresponding level in pregnant women without clinical manifestations, which was 1347.21£72.05 pg/ml.
According to the results of the correlation analysis, an inverse relationship was established between the level of eNOS and the severity
of hypertensive disorders (p =-0.581, p < 0.001).

Key words: eNOS, endothelial dysfunction, endothelial NO synthase, endotheliosis, gestational hypertension, hypertensive
disorders, nitric oxide, NO, pregnancy, preeclampsia.
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OIIHIOBAHHS PIBHA EHIOTEJIAJBHOI NO-CUHTA3H
Y KIHOK 3 T'IHEPTEH3UBHUMHU PO3JTAJAMMU ITIJ YAC BAT'ITHOCTI

Axmyanvuicms. [Ipeexnamncisn (IIE) — ye noniemionociunuil einepmensusnuii poznad (I'P), axuil po36ueacmvcs y HCIHOK NiCs
20-20 muodicus eacimmocmi i NPOABIAEMbCA NIOBUWEHHAM apmMepianbHO20 MUCKY ma npomeinypiio. Lleil cman necamugno eniusac na
cmam 300p08’ss mamepi i n100a ma modice npu3eo0UmU 00 po36UMKY PISHOMAHIMHUX YcKAaoHens. Hesgadicaiouu na eenuxy KinbKicmo
@ynoamenmanvHux 0ocnioxHcens, namozenes pozeumxy IE na cbo200Hiumil 0enb 3a1uuaemscs OCMamoyto e 3 ACO8aHUM, aie ICHY-
10me HAOTiHI ceiduenns, wo enoomeniarvha oucynxyis (EN]) ma endomenios (E3) sidiepatoms sasicausy pons y nvomy. Ipoyecu EJ]
SHUACYIOMb 30amMHICTb CYouH 00 peraxcayii, a E3 nowxodocye cmpykmypy endomenito. O6uosa yi cmanu 63a€mo0itoms y namoeenesi
I1E. Okcuo azomy (NO) € éasxcnueum ¢hpakmopom y pe2yiayii CYOUHHO20 MOHYCY, a 1020 CUHME3 KOHMPOIOEMbCS (DEPMEHMOM eHOO0-
menianvna NO-cunmasa (eNOS). ¥V konmexcmi namozenesy I1E 3uusicents akmugnocmi pepmenmy modice npuzeecnu 00 3MeHUeHH s
cunmesy NO, wo, y c6010 uepey 8UKIUKAE NOPYUIEHHA pelakcayii cyOunHoi cminku ma éede 0o pozeumky E/l. Xoua na cvo2o0ui icnye
ouckycis npo pons eNOS y namoeenesi [1E, susnauenns 11020 KoHyenmpayii moxce 6ymu KAiHiYHO OOYLIbHUM Oist #CiHOK 3 P,

Mema oocnioxncenna. Jlamu oyinxy pieus eNOS' y Jcinox 3 cinepmen3usHuMu po3nadamu nio 4ac 6azimHocmi.

Mamepianu ma memoou. Y Ooocnidocenni 63a1u yuacmv 65 owcinok 6 Il mpumecmpi eacimnocmi, aKi 3HAX0OUNUCH HA 0OIIKY
6 KOHCYIbIMAamueHo-0lacHocmudHomy 6i0oinenni Komynanonozo nekomepyitinozo nionpuemcmea « Oonacnuil nepunamanbHuil Yyenmp»
3anopisvkoi obnacnoi paou. Ocnogna epyna ckaadanacs 3 35 JciHOK, 3 00HONAIOHOIO 8acimuicmio, nepedie sKoi 6y8 yCK1aoHeHull
eecmayitinoro einepmensicio Oe3 snaunoi npomeinypii (I'T), nomipnoro abo eascxoio I1E. Konmponvna epyna ckaradanaca 3 30 scinox
3 OOHONNIOHOIO 6acimHuicmio, nepedie AKoi He OYI0 YCKIAOHEHO, | KA 3a6epuunacy Qizionociunumu noiozamu. Beim eazimuum 6yno
nposedeno susnauenns konyenmpayii eNOS'y cuposamyi kpogi waxom ¢hepmenmnozo imynogpepmenmmoco ananiz (ELISA).

Pesynomamu 0ocniosycenna. 3a pesynomamamu npo8edeH020 00CHIONCEHH 6CMAHOBIEHO, WO CePeOHE SHAUEeHHS KOHYEeHMpayii
eNOS y ocnosniil epyni canosuno 414.44+20.06 ne/mn (o = 118.69), a y konmponvuii epyni — 1347.21+£72.05 ne/mn (o = 394.61). s
siominnicme € cmamucmuuno snayumoio (p < 0,001). Kopenayiinuii ananiz susagus 36opommuii 36 130k migic pisnem eNOS ma cmyne-
nem masexocmi IE (p =-0.581, p < 0.001).

Bucnoexu. Pisenv eNOS y cuposamyi nepugepuunoi Kpogi JHciHOK, 8a2imuicme sSKux 0y1a yCKAAOHeHa 2inepmeH3ueHUMU PO3/id-
damu 6y8 00CmMOBIpHO HUdCHUM Y NOPIBHANHI 3 sacimnumu Oe3 einepmenzusnux posnadis (p < 0,001). Cepeoniti nokasHux KonyeHmpa-
yii eNOS 'y sazimuux 3 KIiHIYHUMU NPOABAMU 2iNePIMEH3UBHUX PO31adie cmanosus 414.44+20.06 ne/mn, wo 6y10 6 mpu pasu HUACHUM
3a 8IONOBIOHUIL NOKAZHUK Y 6a2IMHUX 0e3 KIIHIYHUX nposasie — 1347.21+72.05 ne/mn. 32i0no 3 pezyriomamamu KOpersyitino2o anauisy
midie pisnem eNOS ma cmynenem majickocmi 2inepmen3ugHUX po3naodie 6CMmano8ieHo 36opomnull 36’130k (p = -0.581, p < 0.001).

Knrwuoei cnosa: sazimuicme, cinepmensusHi po3nau, cecmayiina cinepmensisa, eHOOMeniaibHa OUCHYHKYIA, eHOomeniaibHa
NO-cunmasa, endomenios, oxcuo azomy, npeexniamncis, eNOS, NO.

Introduction. Actuality. Preeclampsia (PE) is a
multifactorial hypertensive disorder (HD) that occurs
in pregnant women after 20 weeks of gestation and is
characterized by the presence of elevated blood pressure
and proteinuria (ACOG, 2020). This condition poses
significant risks for both the mother and the fetus because
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it can lead to serious complications, such as severe
disruptions in utero-fetal-placental hemodynamics, fetal
growth restriction, premature birth, severe multiple
organ failure, and in extreme cases, the development of
eclamptic attacks, and even death for both the mother
and the fetus (Poon et al, 2019).
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Despite the numerous fundamental studies, the
pathogenesis of PE remains uncertain today. According
to existing studies, there is no doubt that endothelial
dysfunction (ED) and endotheliosis (ES) play significant
roles in its development. ED is a functional disorder
characterized by a reduced ability of vessels to relax
and results from an imbalance between vasodilating and
vasoconstricting factors produced by the endothelium
(Joyner, 2018). In turn, ES is a pathological condition
directly characterized by structural damage to the
endothelium. It manifests as thickening of vessel walls,
deterioration of wvascular tone, increased vascular
permeability, and thrombus formation (Schuster et al,
2021). Both conditions can coexist and interact in the
pathogenesis of diseases like PE.

Nitric oxide (NO) is one of the important vasodilating
factors that ensure endothelial relaxation and the
regulation of vasomotor tone. It also has pronounced
antioxidant and anti-inflammatory effects (Pautz et al,
2021). Some studies link the development of ED and
ES to oxidative stress (OS), which manifests as an
increase in the production of reactive oxygen species
(ROS) and nitrogen species (RNS). An excess of these
species can disrupt interactions between endothelial
cells and activate proliferation and inflammation
processes. This disruption hinders the synthesis and
action of vasodilating factors like NO, leading to
increased synthesis of vasoconstrictors (Aouache et al,
2018). These changes contribute to vasoconstriction,
impaired blood flow, and are typical manifestations of
ED. Additionally, ROS and RNS can directly damage
endothelial cells, causing apoptosis and thus becoming
one of the contributing factors to the occurrence of ES
itself [Belenichev et al, 2015; Chen et al, 2017).

Endothelial NO-synthase (eNOS) is one of the
enzymes responsible for NO synthesis. There is
evidence of a significant decrease in the levels of eNOS
and NO in the placenta of women who suffered from
PE during pregnancy (Kim et al, 2018; Motta-Mejia
et al, 2017). According to some studies, changes in
the concentration of eNOS may be associated with a
decrease in the enzyme’s expression or an alteration
in its phosphorylation due to the overproduction of
soluble tyrosine kinase-1 (sFlt-1) (Viveka et al, 2021).
In the context of the pathogenesis of PE, a decrease in
enzyme activity, attributed to reduced concentration, can
lead to decreased NO synthesis. This, in turn, impairs
the relaxation of the vascular wall and contributes to the
development of ED (Boulanger et al, 2019; Shaheen et
al, 2021). Additionally, a low concentration of eNOS can
contribute to the intensification of OS and the associated
phenomenon of damage to endothelial cells, as well as
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the development of ES. These phenomena can lead to
vascular disorders and hypertension, symptoms that are
characteristic of PE (Melchiorre et al, 2022).

There are several studies that show the concentration
of eNOS in peripheral blood can be significantly reduced
inpregnant women with PE compared to healthy pregnant
women. This reduction may be associated with ED,
leading to impaired synthesis and release of NO, which
may contribute to the development of hypertension and
other vascular disorders characteristic of this condition
(Guerby et al, 2019; Guerby et al, 2021; Shaheen et al,
2020). However, some studies have not confirmed such
a connection. According to these studies, no significant
differences in eNOS concentration levels were detected
between similar groups of pregnant women. This
inconsistency may be due to elevated levels of NO in the
blood of PE patients, potentially caused by the activation
of other pathways for NO synthesis, aside from eNOS
(Dymara-Konopka et al, 2019).

Thus, the concentration of eNOS in peripheral blood
may be associated with the clinical manifestations of
PE, indicating the feasibility of its determination in this
group of women.

The aim of the research. To evaluate the level of
endothelial NO-synthase in women with hypertensive
disorders during pregnancy.

Materials and methods. Sixty-five women in the
3rd trimester of pregnancy, who were registered in the
Advisory and Diagnostic Department of the Communal
Non-profit Enterprise «Regional Perinatal Center»
of the Zaporizhzhia Regional Council, participated
in the study.

The main group consisted of 35 women with
a singleton pregnancy, the course of which was
complicated by gestational hypertension without
significant proteinuria (GH), moderate or severe PE. The
diagnosis was established in accordance with the current
clinical guidelines of the Ministry of Health of Ukraine.
Criteria for establishing diagnoses: GH - arterial
hypertension (AH) (systolic pressure > 140 mm Hg and
diastolic pressure > 90 mm Hg), which occurred after
20 weeks of pregnancy without pathological proteinuria
or other organic disorders, and blood pressure
normalizes during the 6 weeks of the postpartum period.
GH can progress to PE. Moderate PE is a multi-systemic
syndrome manifested after 20 weeks of pregnancy by
an increase in blood pressure in the range of: systolic
pressure — 140-159 mm Hg, diastolic pressure —90-109 mm
Hg and proteinuria. Severe PE is defined as severe
hypertension (systolic pressure > 160 mm Hg or diastolic
pressure > 110 mm Hg) and proteinuria, or hypertension
of any degree and one or more of the following
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symptoms: severe headache; visual impairment; edema
of the optic disc; pain in the epigastric region, nausea or
vomiting; pain in the right hypochondrium or tenderness
on palpation of the liver; increased tendon reflexes;
generalized edema; oliguria (diuresis < 0.5 ml/kg/hour);
the number of platelets is below 100 x 10%1; increased
level of transaminases (AST and/or ALT > 70 [U/1); fetal
growth restriction (Ministry of Health of Ukraine, 2022).

Exclusion criteria from the main group: multiple
pregnancy; chronic arterial hypertension; type 1 or
type 2 diabetes; acute kidney diseases and chronic
kidney failure; autoimmune diseases (systemic
lupus erythematosus or antiphospholipid syndrome);
pregnancy due to assisted reproductive technologies;
concomitant severe gynecological pathology; severe
extragenital pathology (EGP).

The control group consisted of 30 women with
a singleton pregnancy in whom no hypertensive
complications were noted, and their course and delivery
were physiological (Ministry of Health of Ukraine, 2022).

The average examination term was 29.94+0.24 weeks
(o = 1.39) in the main group and 29.40+0.23 weeks
(o = 1.25) in the control group, with no statistically
significant difference (p > 0.05). The average age of
pregnant women was 30.31+£0.96 years in the main
group and 28.5340.80 years in the control group, and the
difference was not statistically significant (p > 0.05). Based
on anamnestic data, no statistically significant differences
were found between the main and control groups in terms
of social and professional status (p > 0.05).

In both study groups, obstetric history, concomitant
diseases, and the course of current and previous
pregnancies were considered. All subjects also
underwent a comprehensive clinical and biochemical
examination, including the determination of serum eNOS
concentration using enzyme-linked immunosorbent
assay (ELISA).

Ultrasound examinations were performed using
the “MyLab50” device (“Esaote”, Italy) with Doppler
to assess condition of the fetus and feto-placental
hemodynamics.

All subjects gave birth at the Communal Non-
profit Enterprise “Regional Perinatal Center” of the
Zaporizhzhya Regional Council. Management and
delivery for the women in the studied groups were
conducted in accordance with the current guidelines from
the Ministry of Health of Ukraine. Initial assessments
of the newborns, early physiological adaptation and
medical care were administered in compliance with
these guidelines. All newborns were evaluated using the
Apgar scale, and the degree of respiratory failure was
determined based on the Downes scale.
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The research adheres to modern ethical and
moral guidelines, including the International Council
for Harmonization of Technical Requirements for
Pharmaceuticals for Human Use (ICH) and Good Clinical
Practice (GCP), the Declaration of Helsinki (1964), and
the Conference of the Council of Europe on Human
Rights and Biomedicine, as well as current legislative
acts of Ukraine. All women provided informed consent
to participate in the study.

Statistical data analysis was conducted using licensed
software packages Microsoft Excel and STATISTICA 13.
The hypothesis about the normal distribution of the
studied variables was tested with the Shapiro-Wilk test.
The statistical significance of differences was assessed
using the Student’s t-test for independent samples and
the non-parametric Mann-Whitney U-test. Pearson’s
Chi-square test was used for categorical variables within
groups. Spearman’s correlation coefficient was utilized
for calculating correlations.

Research results. According to medical history
data, 31.43% of participants in the main group were
experiencing their first pregnancy, compared to 56.67%
in the control group. This difference was not statistically
significant (p > 0.05). In the main group, 60% of women
were expecting their first child, compared to 66,67% in
the control group; this difference was also not statistically
significant (p > 0.05).

All women in the main group experienced elevated blood
pressure. The average time at which elevated blood pressure
was first noted was 30.71+0.82 weeks (o =4.84). No cases of
hypertension were observed in the control group.

According to the study results, the distribution of the
severity HD in the main group was as follows: GH was
observed in 31.43% of the participants, moderate PE in
42.86%, and severe PE in the remaining 25.71% (Fig. 1).
DO Gestational

Hypertension
BModerate
Preeclampsia

W Severe Preeclampsia

Fig. 1. Distribution of severity of hypertensive
disorders in the main group
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The average systolic blood pressure in the main
group was 155.14+2.47 mm Hg (o = 14.63), compared
to 111.67£1.5 mm Hg in the control group (c = 8.24).
This difference was statistically significant (p < 0.001).
The average diastolic blood pressure in the main group
was 101.71+1.04 mm Hg (o6 = 6.18), compared to
70.17+1.6 mm Hg in the control group (o = 8.76). This
difference was also statistically significant (p < 0.001).
The average level of proteinuria in the main group was
1.7120.33 g/l (6 = 1.94), compared to 0.0093+0.0108 g/1
in the control group (c = 0.01). The difference between
the groups was statistically significant (p < 0.001).

The analysis of the research data revealed the
presence of various forms of EGP in all pregnant women
in the main group, compared to 43.33% in the control
group — a difference that was statistically significant
(p <0.001). Importantly, a moderate positive correlation
was found between the presence of EGP and the severity
of PE (p =0.591, p < 0.001).

HD during previous pregnancies were observed in
34.29% of women in the main group; no such cases were
found in the control group.

Regarding the course of pregnancy, threatened
abortion was recorded in 17.14% of women in the main
group and in 3.33% in the control group; this difference
was not statistically significant (p > 0.05). Cervical
insufficiency was noted in 5.71% of women in the main
group and 3.33% in the control group (p > 0.05). The
threat of premature birth was seen 2.89 times more

Fetal growth restriction (FGR)
37,14

3,33
Fetoplacental circulation disorders (FCD) —‘
75,50

Threat of premature birth

77,14

Cervical insufficiency

Fig. 2. Characterization of the course of pregnancy
in the study groups
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frequently in the main group (77.14%) compared to the
control group (26,67%), a difference that was statistically
significant (p < 0.05).

Fetoplacental circulation disorders (FCD) were
recorded in 80% of cases in the main group. In contrast,
such conditions were noted in only 3.33% of cases in
the control group, a difference that was statistically
significant (p < 0.001). Fetal growth restriction (FGR)
was observed in 37.14% of pregnant women in the main
group and in 3.33% in the control group; this difference
was also statistically significant (p < 0.05) (Fig. 2).

According to the results of the immunoenzymatic
analysis conducted using the ELISA, the average
concentration of eNOS in the main group was
414.44420.06 pg/ml (¢ = 118.69), while in the
control group, the average eNOS concentration
was  approximately  three times  higher, at
1347.21£72.05 pg/ml (¢ = 394.61). This difference was
statistically significant (p < 0.001) (fig. 3).

Correlation analysis revealed an inverse relationship
between the level of eNOS and the severity of PE
(p=-0.581,p<0.001).

Discussion. The conducted study demonstrates a
statistically significant decrease (p<0.001) in eNOS levels
in women with hypertensive disorders during pregnancy
compared to the control group. This observation supports
the hypothesis that the concentration and activity of
eNOS play an important role in the pathogenesis of
hypertensive states in pregnant women, aligning with
the findings of several similar studies. For instance,
KimSS. etal. highlightthe molecularmechanismsregulating
eNOS synthesis (Kim et al, 2018). Their research focuses
on the role of inflammatory cytokines, particularly TNFa,
whose activity contributes to the increased concentration
of microRNA-31-5p, leading to a decrease in the mRNA
stability of the enzyme and causing post-transcriptional
reduction in the concentration and activity of eNOS.
While our study concentrates on the clinical aspects of the
consequences of reducing this enzyme’s concentration,
both studies can complement each other.

It should be noted that the study by Laskowska M.
et al.,, similar to ours, focused on the enzyme’s
concentration in maternal peripheral blood, showed no
significant differences in eNOS levels between pregnant
women with hypertensive disorders and uncomplicated
pregnancies. However, this study found increased levels
of asymmetric dimethylarginine (ADMA) in this group.
This may indicate that the mechanisms behind the
development of endothelial dysfunction and hypertensive
disorders during pregnancy are multifactorial, and
various biochemical pathways can lead to reduced NO
bioavailability (Dymara-Konopka et al, 2019).
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Fig. 3. Average value of eNOS concentration in study groups

Our study identified an inverse correlation between
the level of eNOS and the severity of hypertensive
disorders, suggesting the potential role of eNOS as a
marker in the diagnosis of hypertensive disorders in
pregnancy. This is supported by the results of other
studies, which also showed a relationship between
decreased NO bioavailability and increased blood
pressure in pregnant women.

The results of our study highlight the role of
eNOS in the pathogenesis of hypertensive disorders
during pregnancy, yet emphasize the need for further
comprehensive research to develop effective prevention
and treatment strategies for this complication.

Conclusions

The course of pregnancy in women with
hypertensive disorders is characterized by a
statistically significant decrease in the level of
endothelial Nitric Oxide Synthase (eNOS) compared
to pregnant women without hypertensive disorders
(p < 0.001). The average concentration of eNOS in
the main group, consisting of pregnant women with
clinical manifestations of hypertensive disorders, was
414.44+20.06 pg/ml. Thiswasthreetimeslowerthanthe

corresponding level in the control group of pregnant
women without clinical manifestations of hypertensive
disorders, which was 1347.21+£72.05 pg/ml.
These findings are further supported by correlation
analysis, which reveals a significant relationship
between the level of eNOS and the severity of
hypertensive disorders (p =-0.581, p < 0.001)

Prospects for further research. In the further
development of this research, it appears promising to
deepentheunderstanding ofthe pathogeneticmechanisms
of preeclampsia, with a focus on the significance
of oxidative and nitrosative stress. It is essential to
thoroughly investigate how the imbalance between
pro-oxidants and antioxidants, along with changes
in the concentration of nitrosylated proteins, affects
endothelial function, contributing to the development of
hypertensive conditions during pregnancy.

Funding. The study is a fragment of scientific
research work of Zaporizhzhia State Medical and
Pharmaceutical University on the topic “Prediction and
prevention of gestation complications in women with
comorbid states”, state registration No. 01210112325
(2021-2025).
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PHYTOTHERAPEUTIC ASPECTS OF GONADOPROTECTION
IN THE TOXIC INFLUENCE OF HERBICIDES

Relevance. In industrialized countries, there has been a concerning rise in uro-andrological issues among men, leading to a
decline in fertility and overall health. This is a pressing medical and social issue. The causes are multifaceted, with toxicants being one
contributing factor among many.

The aim of this study is to investigate the use of the phytotherapeutic complex as a gonadoprotector against the toxic effects of the
herbicide clopyralid.

Materials and methods. The experiment was conducted on male Vistar rats, the toxicant was exposed for 56 days, which is
due to the duration of spermatogenesis at a dose of 150 mg/kg of body weight, which was 0.33 LD50 (LD50 — 5000 mg/kg/day), in
clinical groups, a- tocopherol acetate (10 mg/kg/day), or a phytotherapeutic complex in a therapeutic dosage. Diene conjugates,
spontaneous hemolysis of erythrocytes, activity of blood antioxidant enzymes were determined in blood plasma and testicular tissues:
superoxide dismutase; catalase and ceruloplasmin, thiobarbituric acid-reactants in blood and testicular tissues. When assessing the
quantitative and functional state of sperm, the total number, pathological forms of spermatozoa, and the kinesisgram were studied. The
morphological state of the spermatogenic epithelium was studied.

Results. The data obtained indicate a significant toxic effect of herbicides, specifically clopyralid, on the functional capacity of the
testes. This effect is due to the induction of VRPO lipids in the blood and tissues, which results in a decrease in the spermatogenesis
index, a violation of the stages of sperm maturation, and ultimately, a significant reduction in the motility of spermatozoa. Additionally,
there is an increase in the number of pathological forms of spermatozoa, which leads to a decrease in male fertility.

The attempt to neutralise the toxic effect of herbicides with a-tocopherol acetate was partially successful. This is evidenced by
the increase in the body's antioxidant defences. However, the influence on the state of the spermatogenic epithelium was clearly
insufficient. The division of germ cells increased, but the quality of sperm did not change significantly. The data obtained demonstrate
the potent antioxidant abilities of a-tocopherol acetate. However, it has shown to have an insufficient positive effect on the tissues of
the germinal epithelium.
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The phytotherapeutic complex was used in conjunction with a herbicide (clopyralid) to increase antioxidant protection in the blood
and testicular tissues. Additionally, it normalized the state of the spermatogenic epithelium, improved the quantitative and qualitative
indicators of sperm, and restored sperm motility.

Conclusions. The study showed that the phytotherapeutic complex had a more significant protective effect on the testicles’
morphology and sperm’s functional readiness. Therefore, it is recommended to use the phytotherapeutic complex as a gonadoprotector
to counteract the chronic toxic effects of herbicides.

Key words: herbicides, fertility dysfunction, gonadoprotection, phytoterapeutical complex.
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®ITOTEPAIIEBTUYHI ACHHEKTHU TOHAJIONTPOTEKIIIT
3A TOKCUYHOTI'O BIIJIUBY I'EPBIIIN/IIB

Axmyansuicms. Ceped 10108i1020 HacenenHs, 0cooIUB0 8 IHOYCMPIANLHO PO3GUHYMUX KPAIHAX, 8I04Y8ACMbC HeYXUlbHe, Kama-
cmpoghiune 3poCmanHsl ypoanopoIociuHux npooaem, ROIPUEHHS Y0L08IH020 300P08 5 I, IK HACIIOOK, 3HUNCEHHsL (hepmuibHOi 30I0HOCMI,
i ye € He MiNbKU AKMYATbHA MeOUUHA, ae i coyianvra npoonema. [Ipunun icnye Oezniu, 00HA 3 AKUX € 6NIUE PISHOMAHIMHUX MOKCUKAHMIG.

Mema 0ocnioncenns — suguumu 3acmocy8ans Gimomepane6muyHo20 KOMIIEKCY asynpocmam K 20Ha0OnpomeKmopa Ha mii
MOKCUUHO20 8NAUBY 2epOiyudy KIONipanio.

Mamepianu ma memoou. Excnepumenm npoeoouscs na wyypax-camysax Vistar, mokcuxanm eniueas 56 Ouie, wo ooymosieno mpu-
eanicmio cnepmamozenesy y 003i 150 me/xe macu mina, wo ckaano 0,33 LD 50 (LD 50 — 5000 me/ke/000y), 6 kainiunux epynax oooam-
K080 npusHauamucy o- moxogepony ayemam (10 me/xe/006y), abo imomepanesmuunuii KOMNIEKC 6 MePAneemMuyHiu 003UpOGYi.
YV nnasmi kposi ma mxanunax cim’anuxie eusHauanu OicHo8I KoH 102amu, 6eTU4UHY CHOHMANHO20 2eMONi3y epUmpoyumis, akmusHicnms
AHMUOKCUOAHMHUX (DePMEHMIB KPOBI: CYyNepoKCUOOUCMYMA3U, KAMAIasu ma yepyioniasminy, y Kposi ma mKanuHax cim saHukie —
ThK-peaxmanmu. Ilpu oyinyi KintbKicHO20 ma (yHKYIOHATLHO2O CIMAHY CNepMU 8UUANU 3A2ATbHY KLILKICHb, NAMOA0SIUHI (opmu
cnepmamo30idie ma Kinesucspamy. Busuanu mopgonoziunuii cman chepmamozenozo enimerniio.

Pezynomamu oocnioncennn. Ompumani oani ceiouames npo eupadicery moxcuyHy Oilo eepbiyudis (kionipanioy) na @yuxkyio-
HANbHY 30amHicmb CiM sHUKIs, wjo 6yno obymoesneno inoykyicio BPIIO ninidie 6 Kposi ma mkanuHax, i GUKIUKANO 3HUNCEHHS! IHOEKCY
cnepmamoezenesy, nopyuieHHs cmaoiil GU3PIBANHHS CHePMIES, d 8 NIOCYMKY 3HAYHEe NOPYUIeHHS PYXIUBOCTI CRepmMamo30i0is, 3pocmana
KUIbKICMb NAMONLO2IYHUX (hOpM CRepMamo30i0is, wo UKIUKAL0 NAOTHHS (epmuiIbHOCI Y camyis.
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Cnpoba nigeniogamu mokcuuny 0ito 2epoiyudis o-moxkogheponra ayemamom 4acmrKogo 60a1dch, PO W0 CEI0UUMb NIOGUUJCHHS
AHMUOKCUOAHMHO20 3aXUCTy Op2anizmy. Ane a61Ho nedocmamuiil 6MIUE HA CIMAH CREPMANOo2eH020 enimeniio, 3pic noodin cmamesux
KIIMUH ma cymmeeo e 3MIHULACS SKICmb cnepmiie. Ompumani 0ani 0eMOHCmMPYIombs NOMYHCHI 30i0HOCMI 0-MOKOpepony ayemamy
SAK GHMUOKCUOAHMY, ane 18HO HeOOCMAMHIL NO3UMUGHUL GNIUE HA MKAHUNU 2EPMIHAMUBHO20 enimenio.

Bucnosku. 3acmocysannsn gpimomepanesmuunoco KOMIIEKCY HA ML MOKCUYHO20 GNAUBY 2epOiyudy (K1onipanioy) cnpusio He
MINbKU 3HAYHOMY NIOGUUIEHHIO AHMUOKCUOAHMHO20 3aXUCHTY 8 KPOGI Ma MKAHUHAX CIM SIHUKIG, a 1l Hopmanizayii cmany chepmamo-
2€H020 enimeniio, KITbKICHUX i AKICHUX NOKA3HUKIE CnepMu, CNPUsLIO 6IOHOGIEHHIO PYXAUSOCmI cnepmamo30idis. Mopgonociuni sminu
¥ cim aHUKax ma (hyHKYioHanbHa 20MOBHICMb CHEepMU NPOOEMOHCIMPY AU OilbUlL BUPAXCEHY 20HAOONPOMEKMuUBHy 0ito gimomepane-
emuuno20 komnaexcy. Lle dae niocmagy doyinbHocmi 3acmocysants imomepanesmuino2o KOMRIEKCY a3ynpocmam K 20Ha0onpo-
mexkmopf 0151 HIBeTOBAHHS XPOHIUHO20 MOKCUUHO20 BNAUBY 2epOiyudis.

Knruoei cnosa: cepbiyuou, ghepmunvra ouc@hynxyis, 20Hadonpomexmopu, gimomepanesmuynuti KOMnieKc.

Relevance. In the rapidly changing modern world, a
paradoxical trend is emerging where nations are ‘aging’
while diseases are ‘rejuvenating’. According to the
World Health Organization (WHO), 8-12% of married
couples of young reproductive age are infertile globally.
The critical level is 15% (WHO, 2023; Starc, 2019).
Additionally, the male factor is the main or concomitant
cause in almost 50% of cases (Farber, 2019; Polis,
2017)). Infertility is not only a pressing medical issue but
also a social problem. In industrialized countries, there
is a concerning increase in uro-andrological problems
among men, leading to a decline in their overall health and
quality of life. Male fertility is closely linked to quality
of life, and abnormalities in the spermatogram can limit
fertility even when erectile function is preserved. The
complexity of this fact can cause confusion, especially
in those experiencing psycho-emotional exhaustion,
excessive mistrust, and anxiety disorders. This confusion
can lead to the development of neurotic or depressive
states, which can negatively affect the hormonal state
and contribute to infertility in men. Thus, the causes
of male infertility can be localized at different levels
(Barratt, 2017; Choy, 2018). The germinal epithelium is
one of the links that, when damaged, can lead to a general
violation of spermatogenesis. Normal functioning of
gonadal cell membranes plays an important role in
allowing spermatozoa to mature. One mechanism by
which toxic substances can cause damage is through the
disruption of redox processes, specifically an increase
in free radical peroxidation (FRP) of lipids. This occurs
primarily in the membranes of cells in the spermatogenic
epithelium, leading to their destruction throughout the
reproductive period (Farber N.J., 2019).

In the current situation in our country, which is facing
a long-term economic crisis, restrictions due to the global
pandemic, and a full-scale military invasion, there has
been a decline in the overall quality of agriculture. Many
agricultural lands are experiencing an increase in soil
contamination, with 60-70% of the cultivated areas showing
a higher degree of contamination. Controlling the number
of weeds in agricultural land is becoming an urgent issue
due to the significant losses in agriculture caused by weed

- 72

®ditoTtepanis. HYaconuc

clogging. The chemical and biological industry offers a wide
range of opportunities to protect cultivated plants and reduce
weed pollution, particularly through the use of herbicides.
However, it is important to consider the ecological
acceptability of herbicide use and the rehabilitation of soils
contaminated by toxic chemical residues.

Therange ofherbicidesactivelyused inagriculture has
expanded considerably in recent years. One of the widely
used herbicides, as a mono-chemical or tank mixture, are
derivatives of pyridinecarboxylic acid — 3,6-dichloro-
2-pyridinecarboxylic acid (clopyralid) and its salts:
triethylamine, triisopropylamine, = monoethylamine
(Martins-Gomes, 2022; Sun, 2021). which are post-
emergent herbicides with high activity on weeds
resistant to aryloxyalkanecarboxylic acids and their
derivatives: plants of the comfrey, umbrella, buckwheat
and legume families; and limited activity on cereals,
plants of the crucifer family, flax and sugar beet. The
half-life in soil is 49-73 days, in dry summer up to 1 year.
Biotransformation often occurs by microbiological
means, where the effect of hydrolysis and photolysis is
insignificant. In addition, clopyralid can migrate in soils
and leach into groundwater, which is related to its high
solubility in water and low ability to bind to soil. During
a growing season, the drug is not degraded in plants,
which is why, for example, its residues (0.02-0.67 mg/kg)
are found in cereals. 2 months after treatment, the
substance is found in straw at levels of 0.04-3.3 mg/kg,
and residues are also found in bran (Starc, 2019).

There is a belief that herbicides have little interaction
with what we eat. However, this is a misconception
because herbicides poison neighbouring plants and the
environment through groundwater and soil, harming
both nature and human health (Stevanus, 2021).

The generalized mechanism of the impressive effect
of herbicides is the imbalance of the processes of lipid
RPPO, and the most vulnerable are the membranes of
cells, especially cells of tissues with a high level of
proliferation, in particular, the germinal epithelium
(Hashim, 2022). Destruction of the membranes of Sertoli
cells, spermatogonia and Leydig cells occurs throughout
the reproductive period. Damage to Leydig cells leads
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to a pronounced gonadotoxic effect, which is caused
by a violation of steroidogenesis, and as a result — to
a violation of spermatogenesis (Farber, 2019, Alamgir,
2023; Thu Ha Pham, 2019; Mehrpour, 2014).

The striking effect of the imbalance of lipids in VRPO,
which leads to a violation of the integrity of biomembranes
and the development of a cytolytic syndrome in the
germinal epithelium, has prompted attempts to use
antioxidants from various groups as gonadoprotectors in
the case of toxic damage to the testis.

And given the fact that a person most often prefers
herbal medicines, it would be very appropriate to use
phytopreparations. Moreover, the combination of
antioxidant compounds with different chemical structures
seems to be the most promising (Farber, 2019). In the
role of gonadoprotector, it is possible to use a-tocopherol
acetate, taking into account its known antioxidant effect,
but the phytotherapeutic complex drug, which contains
a-tocopherol acetate, retinol palmitate, echinacea
purpurea extract and B-sitosterol, looks more promising
(Choy, 2018; Polis, 2017). Echinacea purpurea
extract, which also has antioxidant properties, is often
considered a prostate protector (Sharapova, 2021; Mao,
2021; Motamedi, 2018). And although B-sitosterol is not
an antioxidant, its presence in this combination will help
to normalise steroidogenesis as it is a known prostate
protector (Macoska, 2023; Arivarasu, 2023).

The aim of the study was to use the phytotherapeutic
complex, with the inclusion of natural antioxidants, as a
gonadoprotector to study its effect on the parameters of
VRPO of lipids in the blood and tissues of the germinal
epithelium, morphological changes in the testicles of males
(rats) and functional indicators in the spermogram against
the background of toxic exposure herbicide clopyralid.

Research materials and methods

Male rats of the Vistar line weighing 190-205 g
were used in all experimental studies. The control group
received daily clopyralid at a dose of 150 mg/kg of body
weight, which was 0.33 LD50 (LD50— 5000 mg/kg/day).
The duration of exposure to the toxicant was 56 days,
which was dictated by the duration of spermatogenesis
in rats and the maturation time of spermatozoa in the
epididymis. Two experimental groups were formed to
study the effects of a toxicant. In the first group, animals
were administered a-tocopherol acetate (10 mg/kg/day),
while in the second group, a phytotherapeutic complex
was administered in a therapeutic dosage.

To investigate changes in lipid peroxidation in
blood plasma and testicular tissue, we measured diene
conjugates (DC) and TBC reactants in both blood
and testicular tissue. We also examined the extent
of spontaneous haemolysis of erythrocytes, as well
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as the activity of antioxidant enzymes in the blood,
including superoxide dismutase (SOD), catalase, and
ceruloplasmin.

When assessing the quantitative and functional state
of the spermatozoa, the viability of the spermatozoa was
studied and pathological forms of the spermatozoa were
detected by means of an eosin test. A morphological
study of the state of the spermatogenic epithelium was
also carried out.

Statistical analysis was conducted using standard
software packages, including ‘MS Excel” and ‘Statistica
for Windows, Release 6.0°.

Results and discussion. Upon analysis of the
results, it was discovered that the animals exposed to
the toxicant experienced a 13% decrease in body mass,
significant baldness, reduced general activity, and a
15% decrease in testicular mass. However, their mass
coefficients remained within the normal range. The
blood biochemical data revealed a 1.6-fold increase
in DC levels (P<0.01) and a 3.6-fold increase in TBK
reactants (P<0.01), indicating an elevation in VLDL
lipids in the blood. A comparable pattern was observed
in the testicular tissues, where TBK reactants were
recorded at a significantly higher level, exceeding the
norm by 1.5 times (P<0.01). The activity of antioxidant
enzymes decreased, with catalase capacity decreasing
by 2.5 times (P<0.05) and ceruloplasmin by 1.4 times
(P<0.01). However, SOD activity increased by 1.9 times
compared to the norm (P<0.001). The analysis of sperm
indicators revealed a 36% decrease in the total number
of spermatozoa due to an increase in the absolute
number of dead and pathological forms of spermatozoa
(P<0.01). The number of dead spermatozoa increased by
1.8 times and the number of pathological forms increased
by 2.4 times compared to the intact group (P<0.001).
There was a significant decrease in sperm motility, with
the number of spermatozoa exhibiting normokinesis
decreasing by 3.3 times (P<0.001), hypokinesis by
2.9 times (P<0.001), akinesis by 3.1 times (P<0.001), and
dyskinesis by 10 times (P<0.001). The detected disorders
were complemented by changes in the morphological
picture of the testicular tissues. A decrease in the number
of normal spermatogonia by 23% (P<0.02), an increase
in the number of tubules with exfoliated epithelium by
4.4 times (P<0.05), and an increase in the number
of tubules with atrophic or damaged -epithelium
by 2 times (P<0.02) were noted. The tissues of the
testes showed dystrophic and degenerative changes,
along with compensatory hyperplasia. The vessels
of the microcirculatory channel exhibited dystrophic
changes, which further intensified the degenerative
changes in the spermatogenic epithelium. The Sertoli
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cells (follicular) were swollen, significantly larger
than normal cells, and contained a small nucleus. The
Leydig cells showed pathological changes and were
significantly reduced in number. The study observed
destruction of the seminiferous tubules, damage to the
spermatogenic epithelium (especially in the final stages
of spermatogenesis), and necrosis of the seminiferous
tubules. These changes significantly affect male fertility,
resulting in a decrease in the index of spermatogenesis,
functional capacity of spermatozoa, an increase in
pathological forms of spermatozoa, and impaired motility.

The analysis of the parameters of the group of animals
that received alpha-tocopherol acetate against the toxic
effect of the herbicide revealed a decrease in RPPO lipids
in the blood and testicular tissues. The concentration of
DK in blood serum decreased by 23% (P<0.05) against
the background of'a 2.5-fold decrease in the concentration
of TBC reactants (P<0.05), which corresponds to the
norm. Additionally, a 1.5-fold reduction in spontaneous
erythrocyte haemolysis was observed (P<0.05).
Enzyme systems underwent significant changes in the
experimental group compared to the control group.
Blood SOD activity decreased by 29% (P<0.05), while
catalase activity increased by 2.5 times (P<0.01).
Additionally, ceruloplasmin concentration increased by
44% (P<0.01). The concentration of TBC reactants in
testicular tissue was reduced by 27% (P<0.001).

A similar pattern was observed in the analysis of
pathological forms of spermatozoa, with a 22% decrease
in their number (P<0.02), although it did not reach the
normal range (P<0.001). The kinesisgram results also
showed a similar trend: spermatozoa with normokinesis
increased by 2.9 times (P<0.001), but did not reach
normal values (P<0.05), while those with hypokinesis
significantly decreased by 2 times (P<0.001), although
their concentration was 45% lower than the norm (P<O0).
The amount of akinesis was two times lower than the
control group (P<0.001), but still 58% higher than the
norm (P<0.02). The amount decreased significantly by
2.3 times with dyskinesis (P<0.01), but still exceeded
the norm by 4.4 times (P<0.001). The examination of the
morphological parameters of the germinal epithelium
showed that the number of normal spermatogonia
increased by 1.3 times. Additionally, the number of
tubules with the 12th stage of meiosis was 2.4 times
higher than that of the control group (P<0.05), which
is within the normal range. Furthermore, the number of
tubules with atrophic or damaged epithelium decreased
by 2 times, which is also within the normal range. The
germinal epithelium’s morphological characteristics
indicate the recovery of first and second-order
spermatogonia, a significant decrease in empty tubules,
almost normalized connective tissue membranes, and a
spermatogenesis index that corresponds to the norm. The
obtained results demonstrate the powerful abilities of
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a-tocopherol acetate as an antioxidant, which confirm a
significant increase in the overall antioxidant protection
of the body, but a clearly insufficient positive effect on
the tissues of the germinal epithelium.

The study analysed the effects of a phytotherapeutic
complex drug on a group exposed to herbicide
intoxication. The results showed a significant decrease
in DC concentration by 34% (P<0.01) and a three-fold
decrease in TBC-reactants (P<0.01), which returned to
normal levels. The blood enzyme systems demonstrated
normalization of SOD activity and spontaneous
hemolysis of erythrocytes. Catalase activity
increased by 2.5 times (P<0.02), and ceruloplasmin
increased by 1.4 times compared to the control group
(P<0.01). In the testicular tissues, the content of
TBC-reactants significantly decreased by 1.5 times
(P<0.01). A confirmation of the positive effect of the
phytotherapeutic complex is the reliable establishment
of the lost weight of testicles by 17.5% (P<0.05),
which was observed in the control group. The analysis
of spermatogram data showed a significant increase in
the total number of spermatozoa by 58% compared to
the control (P<0.01), a decrease in the number of dead
spermatozoa by 1.8 times (P<0.001), and a decrease
in pathological forms of spermatozoa by 2 times
(P<0.001). The study found that the phytotherapeutic
complex had a significant effect on sperm motility.
Normokinesis increased by 3.2 times compared to
the control group (P<0.001), while hypokinesis was
2.6 times lower than control values (P<0.001). Akinesis
was also 2.9 times lower than control (P<0.001), and
dyskinesia was 6 times lower than in the control group
(P<0.01). The kinesisgram indicators of this group
were similar to those of the intact group. The results
of the morphological studies indicate a significant
improvement in the state of the germinal epithelium.
The spermatogenesis index was normalized (P<0.01),
and the number of normal spermatogonia increased by
31% (P<0.05) compared to the control. Additionally,
the number of tubules with the 12th stage of mitosis
increased by 2.5 times (P<0.01), while the number
of tubules with exfoliated epithelium decreased by
3.4 times (P<0.01), and the number of tubules with
atrophic and damaged epithelium decreased by
1.9 times (P<0.02). The histological picture of the
spermatogenic epithelium was not significantly
different from that of the intact group.

Conclusions

The results of the experiment indicate a significant
toxic effect of herbicides, specifically clopyralid, on the
functional capacity of the germinal epithelium. This
effect was observed through theinduction of VRPO lipids
in blood and tissues, as well as a decrease in the body’s
antioxidant defense. These findings were confirmed
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through biochemical and morphological changes in the
testicles. Overall, these alterations resulted in a decrease
in the spermatogenesis index, disrupted maturation
stages, and consequently, significantly impaired sperm
motility. Additionally, there was an increase in the
number of pathological forms of spermatozoa, leading
to a reduction in fertilization ability, ultimately resulting
in decreased male fertility.

The attempt to mitigate the toxic effects of
herbicides using o-tocopherol acetate was partially
successful. This is supported by the inhibition of the
processes of RPPO of blood lipids, an increase in the
body’s antioxidant capacity, and the normalization
of the activity of antioxidant enzymes. However, the
impact on the state of the spermatogenic epithelium
was insufficient. The number of tubules in the
maturation stage remained unchanged, and there
was no significant alteration in the number of dead
or pathological forms of spermatozoa. It is worth
noting that a-tocopherol acetate stimulated the
division of germ cells, but did not have a significant
effect on the quality of sperm. The results indicate
that a-tocopherol acetate is a powerful antioxidant,
significantly increasing overall antioxidant protection

of the body. However, its positive effect on the tissues
of the germinal epithelium is clearly insufficient.

The phytotherapeutic complex was used
in conjunction with a herbicide (clopyralid) to
significantly reduce VLDL lipid levels in both blood
and testicular tissues. Additionally, it normalized
the state of the spermatogenic epithelium, improved
quantitative indicators of sperm, and reduced
pathological forms of spermatozoa. Under the
influence of the phytotherapeutic complex, the quality
of sperm improved, and the spermatogenic epithelium
was positively affected in conditions of intoxication,
leading to the restoration of sperm motility.
Morphological changes in the testicles and functional
readiness of the sperm were observed. The results
showed that the most significant changes occurred due
to clopyralid intoxication. However, when corrected
with a phytotherapeutic complex, a more pronounced
gonad protective effect was observed.

The experimental results suggest that the
phytotherapeutic complex can be used as a
gonadoprotector to mitigate the chronic toxic effects
of pyridinecarboxylic acid derivatives (herbicides)
on male mammalian fertility.
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BILIUB ®I3UYHOI TEPAIIII HA BITHOBJIEHHS M’SI30BOI AISIJIBHOCTI
TA CTAHY CBIZJIOMOCTI KPUTHYHO XBOPUX B YMOBAX
BIAJAIJIEHHSI AHECTE3IOJIOTII TA IHTEHCHUBHOI TEPAIIL

Axmyansuicme. Biocymuicmos pyxosoi akmuernocmi ma nocmitine nepeOy8aHHs y NOJLONCEHHI ledcadl KpUmuyHo X60pux y 8i00i-
nenni anecmesionozii ma inmencuenoi mepanii (BAIT) mooice 36inbutyeamu iMoGIipHICMb PO3GUMKY CYNYMHIX YCKAAOHEHb Y 6U2TA0L
KOHMpakmyp cyenobis, nponesxchie ma kapoiopecnipamoprux posnaoie. Ilpakmuurne suxopucmanns @izuunoi mepanii (@T) dozsonse
NOKpAWUMU 3a2a1bHULL NPoYec JIKY8AHHS, NPUWSUOWUMYU GIOHOBLEHHS, 3MEHWUMU YCKIAOHEHHs A CKOpOMumy mepminu nepeoy-
eanns 6 ymoseax BAIT.

Mema oocriorncennn. Ananiz enaugy Qizuunoi mepanii Ha 6IOHOGNEHHsL C8I00MOCTI MA QYHKYIOHATLHO20 CINAHY M ‘316 KDUMUYHO
XB8OpUX 8 YMOBAX BIOOLIEeHHA aHecme3i0a021i ma iHmeHCU8HOI mepanii.

Mamepianu ma memoou. Y oocniodxcenni e3sanu yuacme 80 nayicumie piznozo 6ixy, saki nepebyeanu y 6iooinenni BAIT i3 noni-
mpasmamu, 20CmpumMy NOPYULEHHAMU MO3KO8020 KPOBOODIy, UepenHo-MO3KO8UMU MPAGMAMUL, IHpapKkmamu mMiokapoa ma pizHumu
eocmpumu nicisgonepayiinumu cmanamu. Kpumuuno xeopux wiisixom 6unaokosoi eubipku 6yno posnodineno Ha ochosHy epyny (OI)
ma konmponvny epyny (KI') no 40 oci6 y xooicuiil. Jocnioocenns npogoousocs iz GUKOPUCIIAHHAM OOKA308UX MemMoOi6 OYiHKU CMAHY
nayienma, sKi NOMPIOHI Ol GUBHAYEHHS CIAmycy (DYHKYIOHAIbHOI aKMUGHOCMI X60po2o: wKana 30yoicenHs-cedayii Piumonoa
(Richmond Agitation-Sedation Scale (RASS)) ma manyanvue m’s306e mecmysanns cunu m'azie (MMT). Cmamucmuury oOpooKy oanux
30iUcHeHo 3a Kpumepiem Binkokcona.

Pesynomamu 0ocnioscennsn. Pezynomamu oyinku Qizuunum mepanesmom (GYHKYIOHATbHO20 CIAHY X80PO20 GNIUGAIOMb HA AHA-
N3 MKAPAMU CMAHY X80PO20 MA Oarmb MONCIUBICINb Peanizy8amu MidNcOUCYUNIIHApHUL nioxio 00 1iKy8aHHs. AKYeHmy8anHs Ha
pannvomy exniovenni OT y npoyec NiKy8anHs KPUMUYHO X6OPUX 3 YPAXYBAHHAM HeOOXIOHOCMI 30epedicelts ma niompumKy MoOib-
HoCmi, Wo nepeddauae GUKOHAKHS PIHUX AKMUGHUX/NACUBHUX 8NPAG, X00b0OY Nid yac wmyuHoi eenmuasayii neeens (LLIBJI), koenimueHi
8npasu ma 8iOHOBNEHHSA KPUMUYHO20 MUCTEHHS, € KITOY08UM OJis 3HUNCEHHS PUBUKY NOIPUWEHHS (DYHKYIOHATbHO2O0 CINAHY nayieuma
ma GUHUKHEHHS] 000AMKOBUX YCKAAOHEeHb. PI3UYHA Mepanis 6KII0YAE BePMUKANIZAYII0 NAYIEHMIB, MOOLNI3AYIIO Y JINHCKY ULISIXOM GUKO-
HAaHHA AK AKMUBHUX, MAK | NACUBHUX 8NPAB, X00bOY Ma OUXANbHI 6MPABU, KOZHIMUBHE GIOHOBNIEHHS, 20I106HOI0 MEMOIO Y020 € 3A2aNbHA
Mobinizayisa ma pyxosa akmuenicms. Pesyismamu 00¢caiodxcernb 0eMOHCmMpPYoms CMAmMuUCmMu4HO 3HaYyWi 3MiHU NOKA3HUKIB 30 WUKALOI0
RASS y nayienmie OI, wo ceiouums npo nokpawjanns ix cmany (p = 0,021), mooi sik y KI' smin 3aghixcosano ne 6yno (p = 0,301).
Ompumani 0aui 6KazyOMev HA HASAGHICMb NO3umueHo2o enaugy @1 na cman ceidomocmi ma @yrxyionanvrull cman m's3ié ¢ Ol de
NOKA3HUKU CUTU M 'A316 Ni0 4ac pi3HUX PYXi6 OYIu 3HAYHO Kpawyi.
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Bucnoeok. Cmamucmuunuii ananiz noxasas, wo sacmocyeanusi @T ¢ ymosax BAIT 0o kpumuuno x80pux, ki ompumyloms aiKky-
BAHHA, MANO 3HAYHUL 6NIUE HA NONINUWEHHA CINAHY C8I0OMOCMI NAYIEHMI8 | PYHKYIOHATbHO20 CMAHy M A3i6 8 OCHOBHIL 2pyni, Npo
Wo CeIOHUMb NOKPAWEHHSL PIGHS CBIOOMOCME A 30LIbUEHHS CUTU M 8316 NPU GUKOHAHHI (heKcii ma ekcmen3ii TIKMmbo8ux i KONIHHUX
cyenobis. Boonouac y konmponvHiti epyni nodioni nokpawianis He 6yau cmamucmuyno 3Hauywumuy. Kinekicmov nayienmis, y aKux
cnocmepieanucy He2amugHi 3MIHU N0 Yac O0CTIONCEHHS 8 OCHOBHIN 2PYNI, € CYMMEBO MEHULOT0, HIdHC 8 KOHMPONbHill epyni. [layienmu,
Wo He Manu Cymmesux 3MiH nio 4ac npogeoents 00CIIONCeH S 8 OCHOGHIN 2pYNi, RPUCYMHI Yy Maudce 806iui MeHWIIll KITbKOCMI, HIJC
y koumponwuiu epyni. Ompumani oani exazyioms Ha modxcaugicms inmeepayii @T y cmandapmmui npomoxoau AiKy8anHs KpUmMu4Ho
xeopux 6 ymogax BAIT 3a01s 0ocacHenHs Kpawjux KATHIYHUX pe3yabimamis.

Knwuosi crosa: inmencusna mepanis, Qizuuna mepanis, Hetipopeabinimayis, mepanesmuyHi 6npasu, pieHosazd, GIOHOGNCHHS
X0066u, wixana RASS, manyanvne m’si306e mecmysanus, NOXiMpasma, 20cmpe NOPYUEHHSI MO3K0B020 KPOB00Diey, 1epenHo-No3K08d
mpaema, inghapxm miokapoa, niciaonepayiiuHuil Cmat.
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ACTIVITY AND THE STATE OF CONSCIOUSNESS OF CRITICALLY THE EFFECT
OF PHYSICAL THERAPY ON THE RECOVERY OF MUSCLE ILL PATIENTS
IN THE CONDITIONS OF INTENSIVE CARE UNIT

Actuality. Lack of motor activity and constant lying down in the anaesthesia and intensive care unit (ICU) can increase the
development of associated complications such as joint contractures, pressure ulcers and cardiorespiratory disorders. The practical use
of physical therapy (PT) can improve the overall treatment process, accelerate recovery, reduce complications and shorten the length
of stay in the ICU.

The aim of the research. The purpose of the study was a statistical analysis of the impact of physical therapy on the recovery of the
state of consciousness and the functional state of the muscles of critically ill patients who are in the department of anesthesiology and
intensive care and require constant monitoring, control of vital signs and treatment in accordance with intensive care.

Materials and methods. The study involved 80 patients of different ages who were in the ICU with polytrauma, acute cerebrovascular
accident, traumatic brain injury, myocardial infarction and various acute postoperative conditions. Critically ill patients were
randomly assigned to the main group (MG) and the control group (CG) of 40 people each. The study was conducted using evidence-
based methods of assessing the patient's condition, which are necessary to determine the status of the patient s functional activity: the
Richmond Agitation-Sedation Scale (RASS) and manual muscle testing (MMT). Statistical processing of the data was performed using
the Wilcoxon test.

Research results. The results of a physical therapist’s assessment of a patient’s functional status affect the assessment of the
patient s condition for physicians and enable the implementation of an interdisciplinary approach to treatment. The emphasis on
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early inclusion of PT in the treatment of critically ill patients, taking into account the progression to preservation and maintenance of
mobility, including various active/passive exercises, walking during mechanical ventilation (MV), cognitive exercises and restoration
of critical thinking, is key to reducing the risk of deterioration of the patient’s functional status and the occurrence of additional
complications. Physical therapy includes verticalisation of patients, mobilisation in bed through both active and passive exercises,
walking and breathing exercises, and cognitive recovery aimed at general mobilisation and motor activity. According to the results
of the study, statistically significant changes in RASS scores were noted in patients in the OG, indicating an improvement in their
condition (p = 0.021), while no changes were recorded in the CG (p = 0.301). The obtained data indicate the presence of a positive
effect of PT on the state of consciousness and functional state of muscles in the OG, where the indicators of muscle strength in various
movements were significantly better.

Conclusions. Statistical analysis confirmed that PT applied in the setting of ICU for critically ill patients undergoing treatment had
a significant impact on improving the state of consciousness of patients and the functional state of muscles in the main group, which is
reflected in an improvement in the level of consciousness and an increase in muscle strength when performing flexion and extension of
the elbow and knee joints. At the same time, in the control group, such improvements were not statistically significant. The number of
patients who experienced negative changes during the study in the main group was significantly lower than in the control group. The
number of patients who did not experience any significant changes during the study in the treatment group was almost twice as low
as in the control group. The data obtained indicate the possibility of integrating PT into standard treatment protocols for critically ill

patients in the setting of the NICU to achieve better clinical outcomes.
Key words: intensive care, physical therapy, neurorehabilitation, therapeutic exercises, balance, recovery of walking, scale RASS,
manually muscle test, polytrauma, acute disturbance of cerebral circulation, craniocerebral injuries, myocardial infarct, postoperative

conditions.

Beryn. AxryanbHicTb. OriHKa cBiZoMOCTi Ta (DyHK-
IOHAJILHOTO CTaHy M’sI3iB MAalli€HTa, KU TiepeOyBae Ha
nixyBanHi y BAIT, Hapasi mpoBoauThCS 31€0UIBIIOTO JTiKa-
PSIMH, SIK1 BiJIIOBITat0Th 3a Oe3MOCepeIHE JIIKyBaHHS. AJie
IiJ] 9ac OISy JiKapi He 3aBKAH LIKABISTHCS peaTbHIMU
MOKITUBOCTSIME KPUTHYHO XBOPHX MIOHO iXHBOT (DYHKIIIO-
HAJBbHOI aKTHBHOCTI. BiICyTHICTH PyXOBOi aKTMBHOCTI Ta
nocTiitHe nepeOyBaHHS y TOJOKEHHI JIeKaYH KPHTHIHO
XBOPHX MAII€HTIB MOKE 301IBIIYyBaTH IMOBIPHICTH PO3-
BUTKY CYITyTHIX YCKJIQIHEHb y BUIVIAHI KOHTPAKTyp CYyT-
706iB Ta mponexHiB. OOMexeHHs (QyHKIIT CKOpPOUCHHS
M’SI31B SIK €KCTpaKapialbHOro (hakTtopy KpoBooOiry mpu-
3BOJIUTH JI0 3MCHIIICHHS 3aralIbHOTO apTePiaibHOTO THCKY,
[0 HEraTUBHO BILUTMBAE HA iHIMI (yHKIIT romeoctasy. Lli
YCKIJIQTHEHHS 3HaYHO 30UIBIIYIOTh Yac mepeOyBaHHS Mmaili-
€HTIB Y KPUTHYHOMY CTaHi, TOTIPIIYIOTh Mepedir JiKy-
BaHHS, MOMKJIMBICTH ITOANIBIIONO BIJHOBIEHHS 1 SKICTDH
JKUTTS MICIIs JTiKyBaHHS B ymoBax BAIT.

Ha nymxy (J. Zhang, X. Zhao, A. Wang, 2019),
(P. Waldauf et al, 2020), mix yac HagxomkenHs g0 BAIT
cTabiNbHI MAIi€HTH 3 OLIbII HU3BKOK) OIIHKOK KpH-
TUYHOTO CTaHy Ta HU3BKAM PIBHEM TOCTPOi MATOJOTil
norpeOytots DT. Panns OT B ymoBax BAIT mosnsrae
y 3ano0iraHHi pO3BUTKY Ta 3MEHIIICHH] HASIBHUX CYITyT-
HIX YCKJIaHEHb [MUIIXOM 3ay4CHHS 10 MPOLECY JKY-
BaHHS aKTHBHUX/NACHBHHUX PYXOBHX BIIPaB, YaCTKOBOI/
MOBHOI BEepTHKAJi3allii, a TAaKOXX BIAHOBICHHS (DYHKITi-
OHAJIbHUX MOXKIIMBOCTEH TallieHTa BXKE M Yac JIKy-
BaHHSI, a HE ICJISI HbOTO.

Psan mocmimxens, nmposeaennx (Heidi Clavet et al,
2010), Bka3yroTh, o cepex 155 mamieHTiB, sKi mepe-
OyBaJId Ha JIIKyBaHHI B IHTEHCUBHIH Teparii mpoTsaroM
JBOX a00 OiNbIIe THXKHIB, HASBHICTh KOHTPAKTYp y CYT-
7100axX acoIIETHCS 3 MIJABUIICHUM PIBHEM CMEPTHOCTI
cepe i€l rpynu. [1o TOro % BUSBICHO, IO Y MAIIEHTIB,
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K1 mepeOyBaii B IHTCHCHBHIN Teparii 1Ba abo Oinbiie
TYOKHIB 1 IS SIKUX XapaKTepHUM OyII0 MpOrpecyBaHHs
KOHTPAKTypH CYIJI00iB, 4epe3 3 POKH Micisl BUITHCKH
criocTepiranocss OOMEKECHHS PYXIHBOCTI Ta 3HAYHO
3pociIa MOXKJIMBICTh PO3BUTKY Y HOAANBIIOMY 1HBAMiJ-
HOCTI. Y 3B’sI3Ky 3 IMM BUHHKA€ HEOOX1IHICTh CBOEYAC-
HOTO BHSIBJICHHS Ta JIKyBaHHS KOHTPAKTYp y cyrmobax
namientiB BAIT mis monmanbmioro 3amoOiraHHs TpH-
BaJuM (DYHKIIOHAJILHUM oOMexeHHsM. [lin dac miky-
BaHHS B ymoBax BAIT came oOMeXeHHs PyXJIUBOCTI
MPU3BOJNTE JI0 PO3BUTKY KOHTPAKTYP, OUTBIIICTD 3 SIKUX
30epiraroThCsi HA MOMEHT BHITUCKH JIOIOMY.

(Peter E Morris et al., 2008) mpoBenu nociiKeHHS
cepel TAIlEHTIB 1HTEHCUBHOI Tepamii 3 TOCTPOIO
JUXATBHOIO HEIOCTATHICTIO, SIKi MOTPeOyBaIl MEXaHid-
HOT BEHTHJIALIIT JIETeHb 3 MOMEHTY rocmitaiizaiii. bymna
CTBOpEHa KOMaHJa (i3UUHUX TEPareBTiB I 3acCTO-
cyBanHss OT nporsrom 48 roauu micas moyarky LHIBJI.
OCHOBHUM TMOKa3HUKOM €(EeKTUBHOCTI CTaB BiJCOTOK
MaIienTiB, ki oTpumyBanu OT Tta Oynu Bunucani. Tak,
B OI" 3 mpotoxosnom panuboi O T 3HaUHO OiNTbINE MalieH-
TiB Many peabimitarniine Brpy4anss — 80% mporu 47%
y KT, ne p<=0,001. dns OI' Takox xapakTepHUM OyJo
MIBHIIE JOCATHEHHSM BEPTUKAIBGHOTO IOJOKCHHS Ta
MEHIIA KUTBKICTh YCKJIaHeHb IMTOPIBHSIHO 3 Malli€HTaMH,
mo repedyBajd MiJ 3BHYaliHIM AOTIIAOM. J0oaTKoBO
OyJ0 3apeecTpoBaHO CKOPOYCHHS TPUBAJIOCTI mepedy-
BaHHS K B IHTGHCHUBHIH Tepamii (5,5 mpoTtu 6,9 AHIB,
ne p=0,025), tak i 3arasepHO B Jikapui (11,2 mpotm
14,5 auis, ae p=0,006).

Orxe, npaktuuHe Bukopucranus OT e BaxiIuBUM
NUIIXOM 10 TOKPAIlaHHS 3arajbHOr0 IPOLECY JIKY-
BaHHS KPUTUYHO XBOPHX 1 JOTIOMAarae MpUCKOPUTH Bif-
HOBJICHHS, 3MEHIIUTH PO3BUTOK CYIYTHIX yCKIIaTHCHb
Ta CKOPOTHUTH 4yac nepeOyBaHHs B ymoBax BAIT.
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Merta nocaigkeHHsi. AHami3 BIUTUBY (pi3udHOT Tepa-
mii Ha BIJHOBIEHHS CBIAOMOCTI Ta (PYHKI[IOHATBHOTO
CTaHy M’s31B KPUTHYHO XBOPUX B YMOBaXxX BiJJIIJICHHS
aHeCTe310J10T1i Ta IHTEHCUBHOT Tepamii.

Marepianu Ta MeToau JociaimkeHHs. [loci-
JOKEHHsT ITpoBoamiocs: npotsirom 2023 poky (3arajibHa
tpuBaiicth y BAIT — 5 wmicsmiB) Ha 0a3i IBOX JIKY-
BaJIbHO-/11IalrHOCTUYHUX LIEHTPiB MicTa Kuepa. Y HbOMY
B3suIM y4acTh 80 MaIlieHTIB PI3HOTO BIKy Ta HO30JIOTii
XBOpOOH, cepes] SIKUX MOMITPaBMH, TOCTPI MOPYILEHHS
MO3KOBOTO KpPOBOOOIry, YeperHO-MO3KOBI TpaBMH,
iH(papKkTH MioKapAa Ta pi3Hi rocTpi micisonepariini
cTand. KpuTHYHO XBOPI IIISXOM BHITAJKOBOI BUOIPKH
Oynu posmnopiieHi Ha ocHOBHYy rpymy (OI') Ta koH-
tponbHy rpyny (KI') mo 40 ocib y koxHii.

[lin wac pmocmimkeHHs Oynu 3acTOCOBaHI JOKa-
30BI METOIW OIIIHKH CTaHy TaIli€HTa, sKi IMOTPiOHI
JUIsl BU3HAYCHHS CTATyCcy (YHKIIOHAIBHOI aKTUBHOCTI
xBoporo: 1mkaima RASS (Devlin, Skrobik, Gélinas,
Needham, Slooter, Pandharipande, Watson, Weinhouse,
Nunnally, Rochwerg, Balas, 2018; Ely, Truman, Shintani,
Thomason, Wheeler, Gordon, 2003; Kerson, DeMaria,
Mauer, Joyce, Gerber, Greenwald, Silver, Traube, 2016)
ta MMT (Naqvi, 2019; Tipping, Harrold, Holland,
Romero, Nisbet, Hodgson, 2017). Lli meromu mocii-
JDKEHHS BKa3yBaTHUMYyTh Ha OCOOJIMBOCTI CTaHy CBiZIOMO-
CTi Ta (PYHKIIIOHATLHOTO CTaHy M’sI31B ITiJI 9ac JIIKYBaHHS
B OI, ne Oyna 3actocoBaHa (hizuuHa Tepamis, Ta B KT, 1e
OT He BUKOpHUCTOBYBaNack. [IpodeciiiHa oliHKa cTaHy
nanieHTa 3a0e3neuye KOPEKTHHH CTaTUCTUYHMI aHa-
i3 Ta JIOKa30BiCTh pe3ynbratiB. CTaTHCTHYHY 00pOOKY
JAHUX 37iHCHEHO 3a kpHuTepieM BinkokcoHa. 3a HylIbOBY
rimore3y 0ys10 00paHO TBEPKSHHS, O (hi3UUHA Tepartis
HE BIUTUBA€ HA CTaH CBIJIOMOCTI MAIi€HTIiB Ta (yHKIIO-
HAJIBHUI CTaH M SI31B TIiJ] Yac JIiKyBaHHS B yMoBax BAIT.

PesynbTatn fgociaiixeHHss Ta iX 0OroBOpEHHs.
BinmoBigHO 10 pe3ynbTaTiB HalIMX JIOCIIIKEHb BHpI-
[IaJbHY POJIb y TOMEPEIDKEHHI Ta YCYHEHHI CYMyTHIX
YCKJIQJIHEHb, SIKi BUHHUKAIOTh BHACHIJOK JOBrOTPHBA-
Joro repeOyBaHHS y HEPYXOMOMY JIeKauyoMy IOJIO-
JKeHHI Ta 3actocyBanHs [1IBJI nipu JikyBaHHI KPUTHYHO
XBOpHUX, Bimirpae came Bukopuctanus DT y BAIT.
[Topsin i3 BIHOBIEHHSIM PYXOBHX (YHKIIH 3 METOO
3an00iraHHs KOHTPAKTyp Ta 30UIbIICHHS aKTHBHOCTI
Ba)KJIBO BPaxXOBYBaTH KOTHITUBHY CKJIJOBY CTaHY CBi-
JIOMOCTi KpUTHUHO XBopuX. OIiHKA Li€l CKIaJ0BOi ae
MOJKJIMBICTh PO3YMITH CIPHUHSATTS TAIlIEHTOM HaBKO-
JIMIIHBOTO CepeJIOBHUINA Ta HOro 3/1aTHICTh 10 B3aEMO-
Jii, pO3yMIHHS Ta BUKOHAHHS INMEBHUX THCTPYKIii. Lle
JIOTIOMarae CKOOP/IMHYBATH IIPOIeC JTiKyBaHHS XBOPOTO
BiJl KpHTHYHOTO CTaHY JI0 MOAATBIIOI KPDHTUIHOI OI[IHKH
MaIi€HTOM CBOIX MOXIIMBOCTEH.

= 80
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BaxnnBoro TakoX € OIliHKa CTaHy MaIlieHTa IiJ] 4ac
MEIUKAMEHTO3HOI cenarii, OCKUTPKM BOHA Ja€ MOXK-
JHUBICTh (DiI3MYHOMY TEpPATEBTY KOPEKTHO BIUIMBATH Ha
IpoIIec JIIKyBaHHS XBOPOTO Ta IOIEPEIKaTH PO3BUTOK
CYIYTHIX yCKIIaJHCHb, SIKi BUHHUKAIOTH I Yac mepeody-
BaHHS y IOCTIHHOMY TIOJIOKEHHI JIS)KAUH Ta BiJICYTHOCTI
noBiMbHUX pyXiB. @T y gaHoMy BHIAJIKy CIpSIMOBaHA
Ha 3MEHIUEHHs HACHiAKIB cemanii Ta Inojajblie Bij-
HOBJICHHSI KOTHITUBHOTO cTany. Ilin yac mepeOyBaHHS
MaIlieHTa y CeIaTUBHOMY CTaHi, KOTHITHBHI (QYHKIIIT He
3aBK/H BIJICYTHI, TOMY PO3yMiHHS PiBHS cemarlii BKpai
BakymBe min yac nposeneHHs OT Ta mikyBaHHS.

CraH CcBIIOMOCTI IMall€HTa Ma€ 3HAYHWUN BIUIMB Ha
AKTUBHICTh Ta Mepioj JIIKyBaHHS. 3a YMOBH BiJICYTHO-
CTi y XBOPOTO CBI1IOMOCTI BHACIIIJIOK METUKaMEHTO3HOT
cenarii Yu MaToJIOTIYHOTO CTaHy MOMUIIUBOCTI PyXOBOI
AKTUBHOCTI TaKOX BIJCYyTHI, III0 TPOBOKYE PO3BUTOK
CYNyTHIX YyCKJaaHeHb. llamieHTH, ski mnepeOyBarOTh
y BAIT, mMatoTh pi3HHii piBeHb CBIJOMOCTI, III0 0OYMOB-
JICHO PO3BUTKOM HAasiBHOI MATONOTii 400 MEIUKaMEHTO3-
HUM BTpydaHHs. CBigoMicTh MOXke OyTH SIK IpHUTHiue-
HOKO (cemaltisi), Tak 1 y ctaHi 30ymkeHHs. ToMy oqHHM
13 3aB1anb OT € BiAHOBJIICHHS! HOPMAJILHOTO CTaHY CBi-
JIOMOCTI IIISIXOM MPaBHIBHOTO 3aCTOCYBAaHHS KOTHITHB-
HUX Ta PyXOBUX BIUTHBIB. Baknuporo ckiamooto OT
y mpolieci BiTHOBJICHHS CTaHy CBIIOMOCTI € ajamnTailis
namienra 10 ymMmoB BAIT, po3yMiHHS HUM HaBKOJIHII-
HBOTO CEpEHOBHINA Ta HABYAHHS peaiizaimii 0a30BUX
norped. Yac, mpoTsIroM SKOTO TMAIi€HTH 3HAXOISATHCS
y CTaHi cejallii, 1HKOJIM TOJOBXKYEThCSA 4Yepe3 HHU3KY
coMaTtuuHUX npuunH. [larieHT T0Bro HE MOXKE MOBEp-
HYTHCBH JIO HOPMAJIFHOTO CTaHy, 0 YCKJIaTHIOE MPOoIec
JKyBaHHS Ta yIOBUIBHIOE NIPOIIEC MEPEBEACHHS /IO CTa-
ioHapy a0o0 BUMHMCKHM. BuacHa akTHBI3aIlis MaljieHTa
MPUIIBUALIYE TIEPios MOBEPHEHHS CBIJOMOCTI Ta 3MEH-
IIy€ PU3HUK PO3BUTKY YCKIIATHEHb.

Pesyneratn OLIHKM (DYHKI[IOHANIBHOTO CTaHy XBO-
poro (i3MYHUM TEpareBTOM BIUTUBAIOTh Ha OIIHKY
CTaHy XBOPOTO JHKapsIMH Ta AAIOTh MOXKJIMBICTh peajli-
3yBaTH MIXKIUCIUILTIHAPHUHN TIX11 10 JTiKkyBaHHs. OOH-
paroYM METOAU OIIHKU (PyHKIIIOHATIBHOTO CTAHy XBOPUX
y BAIT, Ba)JIMBO TaKOXX PO3YMITH CIIBIPAIIO MiXK JIiKa-
peM Ta (i3UIHUM TepaneBToM. TecTu s OIiHKH CTaHy
CBIJIOMOCTI 1 (DYHKIIIOHAJILHOTO CTaHy M’53iB MaI[ieHTa
MOBHHHI OyTH MIDKANCIMIUTIHAPHUMHU Ta iH(pOpMATHB-
HUMH JUTsI BCiX, XTO Oepe ydacTh y JikyBaHHI. OIliHFO-
tour (QYHKIIOHAFHUM CTaH MaIli€HTa, SIKUi nepedyBae
Ha JIiKyBaHHI B ymoBax BAIT, MoxHa BHIIIUTH Taki
OCHOBHI €JICMEHTH: KOTHITMBHHI CTaH, CTaH ceaarlii,
(GyHKIIOHAIbHI PYXOBI MOYKJIMBOCTI, PIBEHb OOJO ITiJT
qac pyXiB Ta y CTAaTHYHOMY MOJIOKEHH1, OPTOCTATHYHHHA
CTaH MiJ] Yac BepTUKami3alii, piBeHb CaMOCTIHHOCTI,
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piBHOBara/KoopauHaIis, cuina M s3iB. BpaxysaBmm ix,
(hi3MYHMI TepaneBT Mae MOXKJIMBICTh TIOCTABUTH IEBHI
Tl peabiniTanii namieHTa, BCTAHOBUTH MEKI Ta KpUTe-
pii IXHBOTO BUKOHAHHSI.

Panne BBenenns @T y nporec MiKyBaHHS KPUTHIHO
XBOPUX, SKa BPAXOBYE MOKJIUBICTH 30€pEIKSHHS Ta IiJ-
TPUMKH MOOITBHOCTI, BKJIIOUAE Pi3HI aKTHBHI/MACUBHI
BrpaBH, xoap0y mig yac I1IBJI, korHITHBHI BIpaBU Ta
BIZIHOBJICHHSI KPUTHYHOTO MHCJICHHS, € KJIIOYOBHM
JUTSL 3HDKEHHS PU3UKY IMOTIPIICHHS (PYHKIIOHATHLHOTO
CTaHy MAaIli€HTa Ta PO3BHUTKY JOAATKOBHUX YCKIIAJHCHb.
dizuyHa Teparis nepeadayae BepTHKATI3AIII0 MallieH-
TiB, MOOLTI3aIlil0 B JIDKKY [UISXOM SIK aKTHBHHX, TaK
1 TACHBHHUX BIpaB, XOAbOY Ta JMXaJIbHI BIIPABH, KOT-
HITUBHE BIJJHOBJICHHS, IO B KOMIUIEKCI CHIPSMOBaHI
Ha 3arajbHy MOOLTI3AIlif0 Ta PYXOBY AKTHUBHICTh. Ll
CTpareris € BaXJIMBOKO ISl MOMEPE/PKCHHS PO3BUTKY
CYIYTHIX YCKJIQJHEHb, M’5A30BOi arpodii, oOMexeHHs
PYXJIMBOCTi, pO3J7a/iB KOTHITUBHOTO CTaHy Ta IHIIHMX
MOXITUBHX YCKJIaTHCHB, IIOB’SI3aHAX 3 TPUBAIUM Iepe-
OyBaHHSIM y CTaHI HEPYXOMOCTI.

3arajipbHUN KPUTHYHUKA CTaH MAIi€EHTIB TOTpeOye
HOCTIIfHOTO MOHITOPHHTY, KOHTPOJIIO JKUTTEBHUX TTOKA3-
HUKIB Ta IHTEHCHBHOI Teparii. BiamosiaHo 10 pesyiib-
TaTiB HAIIOTO JOCTI/UKEHHS YacoBI PAMKH MOXYTb
BapitOBATHCh BiJI OJJHOTO JI0 TPHOX THIKHIB, 3AJIC)KHO BiJI
TepMiHy BUIHCKU a00 MepeBeIeHH 3 peaHimanii y Bij-
IineHHs cranioHapy. [louarkoBe TecTyBaHHS HPOBOIM-
JIOCh TIiJT Yac MEepIIoi KOHCYNbTALil MAIieHTIB 3 (i3ud-
HUM TEpAIeBTOM, a 3aKIIOYHE — MPOTSATOM OCTaHHBOL
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KOHCYNBTAIll Tepe]] BHUIMCKOI abo TepeBeqcHHIM
y BimaineHHs crarionapy. MMT Oyno mpoBeneHe Ha
piBHIX (hrekcii/excTensii MKThOBUX Ta KOMIHHHUX CYT-
71001B, 1110 jJonoMarae (pi3HYHOMY TEpPareBTy PO3YMITH
(yHKITIOHATBHI MOXIIHBOCTI Ta piBeHb MOOLTBHOCTI
MaIfieHTa Ha JJAHOMY eTarli JIKyBaHHSI.

Ha ocHOBI sIKiCHUX 3MiH CB1IOMOCTI Ta (DyHKI{IOHAb-
HOTO CTaHy M’S3iB MiJ Yac MPOBEACHHS IOCIiKCHHS
Oyno c(hopMOBaHO TAOIUIIFO CITIBBIIHOMIEHHS KIIBKOCTI
MOKpaIlaHb, MOTIPIIeHb Ta CTaHy 0e3 3MiH B 00CTEXKY-
BaHMX MALli€HTIB. Y JaHOMY BHIIQJIKy IPOCIIiIKOBY€ETHCS
BIuB OT Ha NO3UTHBHY TUHAMIKY BiTHOBICHHS Cepel
nanientis OI ta ii BigcyTHicTs y KI'. KinbkicTh moxpa-
[[aHb CTaHy CBIOMOCTI Ta ()YHKIIIOHAJIBHOTO CTaHY
M’s3iB y OI € Bumoro, Hix y KI, a KiTbKiCTh MOTipIIeHb
y KI" 6inb1ira 3a Bignosigdi pesynsraru Ol (Tabdi.).

BinmoBimHO 40 cTaTHCTUYHOTO KpuTepiro Bin-
KOKCOHa, HynboBa rinmore3a (H0) Bka3ye Ha BiACyTHICTH
CTaTUCTUYHO 3HAUYyMIOl Pi3HMINI MIXK JIBOMa METOJaMH
yu ymoBamu. HaBnaku, anprepHaruBHa rimoreza (H1)
BKa3zye Ha HAsBHICTh CTAaTUCTUYHO 3HAYYIIOI PI3HUIL,
skio p<0,05. CraTucTHYHUN aHai3 OyII0 30CepPeHKEHO
Ha BUBYCHHI BrutuBy @T Ha piBeHb CBIIOMOCTI 3a IIKa-
noto RASS, a Takox BIUIMBY Ha (DYHKI[IOHAIBHUN CTaH
M’s131B ITpH IIeKcii Ta eKCTeH3il JIKThOBUX 1 KOJIHHUX
Cyro0iB.

Cratuctnyna o0pobOka ganux Ol mamieHTiB mpone-
MOHCTpYBaJIa CTAaTUCTHYHO 3HAYYII 3MiHHU ITOKA3HUKIB
mkand RASS, 1o cBiIYUTh PO MOKpAIIaHHS IXHBOTO
crany (p=0,021), Toni six y KI' cTaTHCTHYHO 3HAUYIIUX

Tabuuis

IMoka3HukM cBiOMOCTI Ta PYyHKIIOHAJBHOIO CTaHy M’f3iB BITHOCHO KIJIBKOCTI
Ta pe3yJbTATiB CTATUCTUYHOI 3HAYYIOCTI

CraH nauieHTiB pi3sHUX rpyn
. . CrarucruyHmii kpurepii
Iloxa3zHuk Horipmenns INoxkpamanusa | CraH 0e3 3MiH P < 0,05 — cTATHCTHYHA 3HAYYITICTH
or KI' or KI' or KI' or KI'

RASS 6 5 16 2 18 33 p=0,021 p=0,301
MMT ¢nekcis npasoro 0 5 15 I 25 34 p=0,001 p = 0,084
JIIKTHOBOT'O CyI100a

MMT uexcis niBoro 0 4 18 1 2 35 p = 0,000 p=0,157
JIIKTHOBOTO CyI100a

MMT €KCTEH31s1 IIPaBOro 0 5 17 1 23 34 p=0,000 p=0,084
JIIKTHOBOTO CyI100a

MMT etcrensis nisoro 0 4 18 1 2 | 35 p=0,000 p=0,157
JIIKTHOBOTO CyIJ100a

MMT daexcis npasoro 0 5 17 1 23 | 34 p=0,000 p=0,081
KOJITHHOTO Cyrio0a

MMT diexci nisoro 1 4 20 1 19 | 35 p=0,000 p=0317
KOJIIHHOTO CyTI00a

MMT excrensis npasoro 0 5 19 1 21 34 p=0,000 p=0,084
KOJIIHHOTO Cyrio6a

MMT excrensia nisoro 1 4 20 1 19 35 p=0,000 p=0317
KOJIIHHOTO Cyrio0a
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3MiH 3adikcoBano He Oyno (p=0,301). OTpumani nani
BKa3ylOTh Ha HasABHICTH MO3UTHBHOrO BIuMBy DT Ha
CTaH CBiIOMOCTI Ta (yHKIIOHATBHUI cTaH M’s13iB B Ol

VY cratuctuyHii 00poOIll JaHUX OIIHKK CHJTH M’ S31B
y Ol pe3ynbTaTu Mokas3alid 3Ha4He MOKpAIIaHHs y BCiX
pyxax. 30kpema, 3Ha4eHHs “p” I (Quekcil mpaBoro
1 J1iBoro KoJiHHOTO cyrnoba B OI' ctanoBuio 0,00, mo
CBIIYUTH TIPO BHCOKHH PIBEHb CTaTUCTUYHOI 3HATY-
HIOCTi OTPUMAaHUX pe3yibTariB. Taka >k TEHICHIIS CIIO0-
cTepiraiacs 1 MpHM eKCTeH3ii KOJIIHHUX cyrio0iB, e “p”
B OI' nocmimkenns takox nopiHioe 0,00 (Ha BimMmiHy
Bix KI, me ekcTeHsis JiBOro KOJIHHOIO cyrnioba Oyna
p=0,317 ta npaBoro p=0,084).

AHAaJOT1YHI pe3yspTaTy Oy/IM OTPUMaHI Iij] Yac aHa-
T3y CWIIM M’si3iB TIpU (prieKcii Ta eKCTeH3il JIKThOBUX
cyr100iB. Tak, y OI" 3HaueHHs “p” 115 uiekcii mpaBoro
Ta JBOro JiKThOBOTO cyrinobda oyno 0,001 i 0,00 Biamo-
BiJtHO, a It ekcTensii p=0,00 1y 060x cymio0is. [Ipu
oMy KI' He Masna CTaTUCTUYHO HE3HAYYII TOKa3HUKH,
Jie (iieKcisi MpaBoro Ta JIBOTO JIIKThOBUX CYIIO0IB Oya
p=0,084 ta p=0,157 BigmomimHo. EkcTeH3is mpaBoro
Ta JIBOro JIiKThoBUX cynio0iB y KI' Takox BKaszye Ha
CTaTUCTHYHY He3Hadymiicth, ne p=0,084 Ta p=0,157.
Lli pe3ynbTat MiATBEPKYIOTh BUCOKY €()EKTHUBHICTH

3axoniB OT cepen nanientiB OI' y mopiBasiaHi 3 KT, ne
3HAYEHHS “p” OyJIM BUIIKMMHU 1 HE JJOCATAIN TTOPOTY CTa-
TUCTUYHOI 3HAYYIIIOCTI.

BucHoBkH

CrarucTHYHUA aHami3 mnoka3aB, IO 3acTo-
cyBanist @T B ymoBax BAIT 10 KPUTHYHO XBOPHX,
sIKi OTPMMYIOTh JIIKyBaHHS, MaJI0 3HAYHUI BILIUB
HAa MOJINIIeHHs CTAHY CBiioMocTi mamieHTiB i PyHK-
HiOHAJILHOTO CcTaHy M’si3iB B OCHOBHiH rpymi, mpo
0 CBiTYNTH NOKPAIIAaHHA PiBHSA CcBigomocTi Ta
30iIbIICHHS CWJIM M’A3iB IIPU BUKOHaHHI (uiekcii
Ta eKCTeH3il JIKThOBHX i KOJIHHMX cyrJ100iB. BoaHo-
Yyac y KOHTPOJBbHIN rpyni mogioHi nokpamjanHs He
Oynu cratuctuuHo 3Hauymmumu. KiibkicTs manien-
TiB, B IKHX CIIOCTEPirajuch HeraTUBHI 3MiHU 1ij Yac
JAOCTi/I>KEHHsI B OCHOBHIl Tpymi, € CyTTEBO MEHIIOIO,
HIZK y KOHTpO/bHiN rpymni. IlanienTn, mo He maau
CYTTEBMX 3MiH Mii 4Yac TPOBEIEHHS MOCITiIZKeHHSI
B OCHOBHIli rpymi, NpuCyTHi y Maiise BABi4i MeHIIii
KiJIbKOCTI, Hi’K Y KOHTPOJIbHii rpyni. OTpumani nani
BKa3ylOTb Ha MOxuBicThb iHTerpauii @T y cran-
JAapTHi MPOTOKOJU JIIKYBAHHS KPUTHYHO XBOPHUX
B yMoBax BAIT 3anis nocsirHeHHs Kpamux KJiHiv-
HUX pe3yJIbTATIB.
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Onvea KYYEPABA
acnipanm, suxnadau Kageopu izuunoi ma epeomepaii, Hayionanvnuil yHiepcumem hizuuHoeo 8UX08aHHSA mMa

cnopmy Yrpainu, eyn. @iskynemypu, 1, m. Kuis, Yxpaina, 03150 (kutcheriava.olha@gmail.com)
ORCID: 0009-0003-3260-2903

Biomiorpagiunmii onuc crarri: Kyuepssa O. (2024). 3actocyBaHHs (i3uuHOI Tepamii 3acodamu mijatecy sk
e(heKTUBHUI IHCTPYMEHT IOKPAIEHHS SKOCT1 CKIIaTy TiJia )KIHOK 3 HaJIMipHOIO Baroro Ta roHaNTisIMu. Qimomepanis.
Yaconuc, 1, 84—89, doi: https://doi.org/10.32782/2522-9680-2024-1-84

3ACTOCYBAHHS ®I3UYHOI TEPAIIIi 3ACOBAMMU MIJIATECY
SAK EOEKTUBHUM IHCTPYMEHT NOKPAIIIEHHS IKOCTI CKJIAZTY
TIJIA &KIHOK 3 HAAMIPHOIO BAT'O1O TA TOHAJITTSIMUA

Axmyanvnicme. /lesxi 36uyaiini Qizuuni 6npasu nee@eKmueHi o 3HudiCeH s 6a2u, 00 Nio Yac iX 6UKOHAHHS NAYIEHMU MOJICY b NOUKO-
Oumu ckenemHo-m 308y CUCeMy 4epe3 HAOMIpHe 0CboBe HABAHMAICEHHS Ha HUICHT KiHyieKky. L{s cmamms npucesuena o2nady rimepamypu
1000 HEOOXIOHOCHI 3ACMOCYBARHSL 8NPA8 NLIAMeCy K €020 3aco0y (izuyHol mepanii OJia HCIHOK i3 HAOMIPHOK 8A20I0 MA 2OHANCIAMU.

Mema oocnioscenns. Dopmyearns yineti 00CIIONCCHHs NONA2AE 6 HAOAHHI MEOPEeMUYHUX | NPAKIMUYHUX 3HAHb WO000 AlbMePHa-
MUBHUX Memo0i8 i nioxodié 0o nodyoosu npoepam Qizuynoi mepanii'y HCiHOK i3 HAOMIPHOIO 842010 Ma 20HARIAMU. J{1s 6i0N06IOHOT
Kameeopii HCIHOK aKmyaIbHUM NOCIMAE Pe2YIsIPHA YUacmb Y npoepamax Qizuynoi mepanii 011 NOKpaujerHs OUHAMIYHOL ma cmamuy-
Hoi pignosazu, dianazony pyxie i npoOYKmueHoCMI KONHHO20 CYy2l1004a, addice GOHU CIMUKAIOMbCA 3 NOEOHAHUMU NPOOIEMAMU 3HUIICEHOT
¢izuunoi akmusnocmi ma 60110 8 NOBCAKOEHHOMY HCUMMI.

Mamepian i memoou. Ilinamec sucmynac eghpekmuenum 3aco6om K 015 QizuunHoi niocomosku, max i 0as Qizuunoi mepanii. 3a
00noMo2010 Yiei cucmemu 8npag 8i00YBAcMbCs NOKPAUeHHs: OUHAMIYHOT ma cmamuyHoi pignosazi, OianazoHy pyxié i npooyKmug-
HOCcmiI KOMiHHO20 cyenoby. Lla cmamms € o2nsidom aimepamypu wooo ehexmuenocmi niiamecy sik iHcmpymenmy peabinimayii 0ns
JHCIHOK 13 HAOMIPHOIO 842010 MaA 3 HeCneYUDIUHUMU OONAMU 8 KONTHHUX CYen00ax (20HANIAMIUL).

Y emammi npedcmasnena dymra npo me, wo dana cucmema 6npag € 0i€6010 05l NAYICHMIB 13 HAOMIPHOIO 642010, OO 6npasu
Maioms 3MeHuene 0Cb08e HABAHMANCEHHSA HA KONIHHI CY2lobu ma CpAMOSani Ha NiO8UWeHHS M A30601 CUNU, NOKPAWEHHs OANANCY,
SHYUKOCII Ma PYXAUBOCMI KONTHHUX CY2no0is.

V pesynomami docnioicenns agmop nogioomise, wo 8 3a3HaueHol epynu JHCIHOK, NICIs 3aCMOCO8YEAHHS NIIAMECY Y NPOcPAMi
@isuunoi mepanii, cnocmepieagcs no3UMUeHULL eghekm wooo smeHuenHsa 00cA2y maiii, NOKpawenHs KOMIOHEHMHO20 CKAady mina ma
KOJICHO20 KOMNOHEHMY (Di3uuHOl Ni020MOo6KuU, GIOMIUEH] 3HAUHE 3MEHWEeHHs PIGHs 000, NOKPAWeHHs 0Iana3oHy PyXié V KOTIHHOMY
cyanobi; niomeepodicena epekmueHicms 0anoi cucmemu 6npas OJis 30008 st KiCMOK i peMoOeniogansi Kicmyi.

Pesynomamu oocnioncennsn. 11i0 wac 6UKOHAHHA 0OCTIONCEHHS NPOAHATIZ08AHT 0Jicepend CyuacHoi 6ImuusHAHOL ma 3apyoincHol
HAYKOBOT Ma HAYKOBO-MemoOuunol iimepamypu. Pe3ynomamu 00CHiONCEeHHSL € HANEHCHUM OOTPYHMYSAHHAM | MOMUBAYIEIO OJIsL HCIHOK,
00 AKUX O)y0e 3acmoco8ana 8i0N08iOHA npoepama Qisuuroi mepanii.

Bucnhosok. Bionogiono 00 ompumanux pe3yivmamié 00CIONCEHH MU O6aUuMo, Wo 3aCMOCY8AHHs Npas niiamecy y npoepamax
izuunoi mepanii NO3UMUEHO BNIUBAE HA AKICINb HCUMMA A KOMNOHEHMHULL CKAA0 MiAa, 3MeHuleHHs 00/1i8 Y KONIHAX i NOKPAUeHHS IKO-
cmi Jcummsi HCIHOK i3 HAOMIPHOIO 8a2010 ma onanzismu. Ompumani 3HAHHA MAIOMb OONOMALAMU 8 HAGUAHHI Ul YCEIOOMAEHI HeOOXIOHO-
Cmi pe2ynApHO 3aiUMamuce QisudHUMU 6NPasamu OJisl 30epedcerHs ma 3MiyHeHHs 300P08 5l ONOPHO-PYX0B020 ANapamy 6 MatloymHboMmy.

Knrouogi cnosa: naomipna eaea, koninnuii cyenob, inmepnpemayitina @isuxo-vamemamuina Mooens, onopHo-pyxosull anapam,
20HaN2Is, Pi3uuHa mepanis.
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THE APPLICATION OF PHYSICAL THERAPY WITH PILATES
AS AN EFFECTIVE TOOL FOR IMPROVING THE QUALITY OF THE BODY COMPOSITION
OF WOMEN WITH OVERWEIGHT AND GONALGIA

Actuality. Some common physical exercises are ineffective for weight loss, because during their performance patients can damage
the musculoskeletal system due to excessive axial load on the lower limbs. This article is devoted to a review of the literature on the
necessity of using Pilates exercises as an effective means of physical therapy for women with excess weight and gonalgia.
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The purpose of the study. The formation of research goals consists in providing theoretical and practical knowledge about alternative
methods and approaches to the construction of physical therapy programs for women with excess weight and gonalgia. For this category
of women, regular participation in physical therapy programs to improve dynamic and static balance, range of motion, and performance
of the knee joint becomes relevant, as they face the combined problems of reduced physical activity and pain in everyday life.

Material and methods. Pilates is an effective tool for both physical training and physical therapy. This system of exercises improves
dynamic and static balance, range of motion, and performance of the knee joint. This article is a review of the literature on the effectiveness
of Pilates as a rehabilitation tool for overweight women with gonalgia.

The article presents the point of view that this system of exercises is effective for overweight patients, as the exercises have a reduced
axial load on the knee joints and are aimed at increasing muscle strength, improving balance, flexibility and mobility of the knee joints.

As a result of the study, the author reports that for this group of women, after using Pilates in the physical therapy program, a
positive effect was noted in reducing the waist circumference, improving the component composition of the body and each component
of physical training; a significant decrease in the level of pain, improvement in the range of motion in the knee joint was noted, proven
effectiveness of this exercise system for bone health and bone remodeling.

Research results. During the research, the sources of modern domestic and foreign scientific and scientific-methodological
literature were analyzed. The results of the study are a good justification and motivation for women, in relation to whom an appropriate

program of physical therapy will be applied.

Conclusion. Based on the results of the study, we can see that the use of Pilates exercises in physical therapy programs has a
positive effect on the quality of life and body composition, reducing knee pain and improving the quality of life of women with excess
weight and gonalgia. The acquired knowledge should help in learning and the perceived need to regularly do physical exercises to
preserve and strengthen the health of the musculoskeletal system in the future.

Key words: overweight, knee joint, interpretive physical-mathematical model, musculoskeletal system, gonalgia, physical therapy.

Beryn. AkryanabHicts. 3a nanumu Global Nutrition
Report (Site of Country Nutrition Profiles), i3 2000 mo
2016 pp. B Ykpaini i3 mpoOieMor0 HagMipHOT Baru 3iTK-
Hyiaucb 51,6-61,4% wyonoBikiB 1 52,5-55,5% >KiHOK.
B VYkpaini B cepeqabomy 20% 0ci0 mpane3aaTHOro BiKy
MAalOTh OKUPIHHSA Ta 25% — HaIMIIKOBY Macy Tina (Sait
of National Academy of Medical Sciences of Ukraine).

Xoya OLIBIIICTh PAHHBOT METIMYHOT IOTIOMOT Y iICTOPHYHO
OyJ0 30CepemKeHO Ha TOCTPUX 3aXBOPIOBAHHSX, XPOHIUHI
3aXBOPIOBAHHS CTAJIM HAHAKTyalIbHIIIMMU XBopoOamu XXI
ct. Cepen 1MX 3aXBOPIOBAaHb HAJMIpHA Bara BUIUISETHCS
yepe3 ckiIaaHy (i3ionoriro Ta CTparerito JiKyBaHHS, aJKe
3yYMOBIIOE NOTpeQy y TPUBAIOMY YIIPaBIiHHI MOBEHIHKO-
BUM araparoM JIIOMHHA 3 METOK BUKOPIHEHHS IIIKiUTUBHX
3BUYOK, 3BHKaHHS JI0 CHCTEMHOTO BUKOHAHHS (Di3MUHKX
BIIpaB, JOTPUMaHHs 30aJIaHCOBAHOIO Xap4yBaHHs, TOOTO
T ATPUMAHHS 37I0POBOT0 CIIOCOOY JKHUTTS 3arajloM.

HanMmipna Bara Ta, SK HacliJOK, OXHpPIHHS depe3
BHCOKY TMOLIMPEHICTh Cepeji HaceleHHS YKpaiHu Ta
CBITY MarOTh 3Ha4Hi HETraTHBHI COLiaJbHO-CKOHOMIYHI
HACJIJIKW, MOMIMPEHHS TiMOAWHAMII, 3HIKEHHS SKOCTI
KUTTS Ta Mpale3gaTHOCTI, TOMY akTyajdbHa mpoginax-
THKa YTBOPEHHsS HaAMipHOI Baru W oxupiHHA. «l70-
OanpHa crpareris BOO3 miono nietu, ¢i3uYHOT aKTHB-
HOCTI Ta 3JI0POB’SD» PEKOMEHJY€ PETYISpHY (i3uuHy
aKTMBHICTb fK OJUH 13 Hale(EKTUBHININX BapiaHTIB
IpoQiTaKTUKY Ta JIKYyBaHHS HEIH(EKIIMHUX 3aXBOPIO-
BaHb (World Health Organization, 2020; Sait of World
Health Organization).

Bapro po3misHyTH, 110 KiHKMA 3 HaJMIPHOIO Baroro
Ta TOHAJTISIMU CTHKAIOThCA 3 MOEAHAHUMHU MPOOIeMaMH
3HMKEHOI (PI3MYHOT aKTMBHOCTI Ta OONIO B TOBCSKICH-
HOMY JKHUTTI — Tpale3aTHICTh 3HWKYETbCS, CUMIITOMH
OO0 TOCUIIOIOTHCS, A BHUKOHAHHS (DI3MYHUX BIPaB
1 SIKICTB YKUTTS BIAMOBIIHO MOTipIIyI0ThcA. OKpiM IIbOTO,
JiesIKi 3BUYAHI (i3UuHI BIIPaBH HEe()EKTUBHI I 3HU-
JKeHHS Bard, 00 Mij yac iX BUKOHAHHS MAIliEHTH MOXYTb
MOIIKOJIUTH CKEJIETHO-M SI30By CHCTEMY uepe3 Hal-

®diroTepanis. Yaconuc

MipHE 0ChOBE HABAaHTAXKCHHS HA HIDKHI KIHIIIBKHY, a came
NepeBaHTAKEHHS KOMIHHUX cyrio0iB (mami — KC), mo
Ha TIOYATKOBHMX eTarnax 30ULTbIICHHS Bard TiIa CHpUSE
PO3BHUTKY TOHAJTIH, Mi3HINIE BeAe 10 NPOrpecyrodol
JIECTPYKIIIT CyIJI000BOTO XPsIia, TOOTO 0CTE0apTPO3Yy.

Mera pocimkeHHsI — HagaTH TEOPETHYHI Ta TpaK-
TUYHI 3HAHHS MO0 AIBTEPHATUBHUX METOMIB 1 MiXOIiB
JI0 TIOOYNIOBH TIiporpaM (i3MuHOl Teparii B )KIHOK 3 HaJl-
MIPHOIO Baroro Ta rOHaTissMu. J[Jist BIOBIIHOT KaTeropii
JKIHOK aKTyaJbHOIO IOCTAE PEryisipHa y9acTh y Mporpa-
Max (I3MYHOI Teparii Uit TOKpPAIeHHS MPOIYKTHBHOCTI
KC, amke BOHU CTHKAIOTHCS 3 MMOETHAHUMHU MPOOJIeMaMK
3HWKEHOI (DI3UYHOT aKTHBHOCTI Ta OOJIFO B TIOBCSKICH-
HOMY JKHTTi. JIOCHIDKEHHS BIUIMBY IEPCHABAHTAXKCHHS
KC y »IHOK MPOBOIUTHLCSI HA OCHOBI aHAITI3y 1HTEpIpeTa-
iHOI (hi3MKO-MaTeMaTHyHOT MOJE HIKHBOI YaCTUHH
OPA xiHok (Zharova et al., 2023, p. 102—107), 1o cripusie
TOKPAIICHHIO PO3yMIHHS PO3MOJALTY HABaHTAKCHb Ha
KOJIIHHHUH 1 CYyMIKHI 3 HUM CYIJIOOH, JOTIOMarae HaO4YHOCTI
BHBUYCHHSI i OIIIHIII BIUTMBY HaaMipHOT Baru Tina Ha KC.

VYBaxaeMo, IO ONHUM 13 TaKWX AabTEPHATUBHHUX
BUMIB BIIPaB, SIKUH LIMPOKO BUKOPUCTOBYETBHCS LIS
3MIIHEHHSI 37I0POB’Sl Ta JOMOMIXKHOTO JIIKYBaHHSI XpO-
HIYHHUX 3aXBOPIOBaHb, € TJIaTec.

Marepianu Tta Meroau aociaimxeHnsi. Komriek-
CHUMU OITIAM 1 CUCTEMATHU3alllsd HadBHUX JHKEPEIT JIITEpa-
TYpH LIO0 3aCTOCYBAaHHS BIpaB i3 MmijaTecy AJsl pea-
Oumitanii mpu HaaMIpHIN Basi Ta 3axBoproBaHHsAX OPA,
a came 6omsax y KC.

Pe3ysnbraTn fociigaxeHnss ta ix oOroBopeHHs.
[Tinmatec — e cucrtema BIpaB, 30cepe/HKeHa Ha KOHTPO-
JHOBAaHMX pyXax, PO3TATYBaHHI Ta AuxaHHi. ChOTromHi
CHCTEMa BIIPaB MOMYNSpHA HE TiINbKU s (hi3UuHOI
MiArOTOBKM, a W ais peabimitauiiinux mnporpam. CyTb
CHUCTEMH TIOJISITA€ B JIOCSTHEHHI (DI3UYHOT JTOCKOHA-
JIOCTI IIJISIXOM PO3YMIHHSI TOTO, SIK BJIAIITOBaHA M’ S130Ba
cUCTeMa 1 sIK BiJIOYBAIOThCSI PYXH.

Jana cucrema BIIPAB BUHHKIIA B 1920-x pp-, po3p06neHa
Moszedom ITinarecom i IpyHTYeThCS Ha 3MilIHEHHI M’SI3iB,
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30UIBbIIEHH] THYYKOCTI Ta MOKpalleHHi quxanss. Cucrema
BIIpaB st po3yMy Ta Tina 3a WM. Ilimarecom cripusie mokpa-
LIEHHIO TICUXIYHOTO 3/I0POB’Sl, 3MEHILICHHIO OO0, ITiBU-
LIEHHIO THYYKOCTI, TIOKpauleHHo (i3u4yHoi (opmu, pis-
HoBard Ta ¢iznuHoi (yHKUil Tima momuHu. OKpiM TOTO,
y aeskux pociimkeHHsx (Roh, 2018; Chen et al., 2020)
3a3HAYCHO, IIO TIUIATEC MO3WTHBHO BIUTMBAE HA 33JI0BOJIC-
HICTb TiJIOM, MOTHBAIIIIO Ta SIKICTh YKHTTS, OTXKE, MOKpAIIye
37I0pOB’Sl Ta SIKICTh CHY. HEOOXiTHO MiTIKPECIHTH, III0 XOPO-
M COH CTIPHSIE CTUMYJIALT TIPOTIeCy 301ThIICHHS M SI30BOT
MacH TiJIa, BIINOBIJTHO BiZI0yBA€THCS TPUCKOPEHHS ITPOIIECY
MeTaboITi3My Ta 3MEHILICHHS MacH Tijla.

Oi3i4HI BIPaBU 3arajioM BHSBUINCS KOPUCHUMHU IS
¢izraHol Tepartii. BripaBu 3 minarecy MoKpangyioTh KOMIIO-
HEHTHU (Di3MYHOI HiATOTOBKH JIFOIMHH, & CaMe — Kap/IiopecTi-
PaTopHy Ta HEHPOMOTOPHY IiATOTOBKY, M sI30BY CHITY, BUTPH-
BAJIiCTh 1 THYYKiCTh, KOMIOHEHTHHMII cki1aj Tita (Vancini et al.,
2017). A Takox BUILIE3a3HAUCH] BIIPABU BILTHBAOTH HA 3MEH-
LIEHHsI PiBHS OO0 B Cymi00aX, BiIMOBIIHO Mi/IBUILYETHCS
piBeHb (PYHKIIOHAJIBHOT AKTUBHOCTI B KOPOTKOCTPOKOBIH
1 cepe/THiii epCIeKTHBI BUKOHAHHSI IIHX BIIPAB.

HesBakaroun Ha Te, IO MijaTec HE MPHU3HAYCHUN
JUTSL 3HIDKCHHSI MacH Tijia, 10T0 MOJKHA BBaKaTH e(eK-
TUBHUM €JIEMCHTOM TNporpamMu (i3HM4HOi Teparii Juist
JONIEH 13 HAJIMIPHOIO Baror abo OXHPIHHIM, SIKUM
BaXKO BUKOHYBAaTH MOHOTOHHI TpajMiidHI ¢i3ndHi
Brpasu (Cavina et al., 2020; Jung et al., 2020; Rayes et
al., 2019; Vancini et al., 2017).

Sk yxe 3a3HauYaNOCh, HaJMIpHA Maca Tila CTBOPIOE
ymoBU s miepeBaHTaxkeHHs KC, amke BinOyBaeThCs
oOMekeHHsT (hi3M4HOI aKTMBHOCTI, HaJMIpHMI MeXaHid-
HUIA BIUIUB HA CYIJIOOU, 1110 PU3BOAUTH JI0 CIIA0KOCTI M5
3iB 1 MOPYLIEHHS KOHIPYEHTHOCTI CYINIO0OBHX MOBEPXOHb.

OcraHHIM YacoM HOMYJIAPHICT HA3BAaHOTO KOMIUIEKCY
BIpaB y pealOimiTalliiHAX IMporpaMax 3pOCTae 3aBISIKH
rioro nepesaram. /1o TOro sk 1el mporiec BiI0yBCs Hepery-
JTHOBAaHUM YHHOM, OCKUTBKH METOJ] CaM COOOI0 HE BHKJIA-
JIA€ThCS SIK 3aci0 pealimiTarlii, a ekcriepTH 3 peadimiTarii
He 000B’sI3KOBO € eKcIiepTamu 3 Tiiiarecy. He3paxarouu Ha
CYTIEpPEYHOCTI, 115l CUCTeMa SIK ocoOmmBa opma peadisita-
LIHAUX BIIPaB MOYKE BHSBHUTHCS KOPACHUM iHCTPYMEHTOM,
KW J0roMarae JIFoIsM MOKpamuTy GizundHi QyHKI Ha
PI3HUX eTanax XXWUTTS Ta B Pi3HOMY (pi3HIHOMY CTaHi.

HeoOxinHo 3a3HaumTy, 1mo B pociimpkenHi (Cakmakei,
2011) aBTOpM 3yNUHSIOTHCS HA MUTAHHSIX €(EKTHB-
HOCTI BIUIMBY 8-THXKHEBOI Cy4acHOT POTpaMu BIpaB i3
mijarecy Ha Macy Tija, 00cAr Tamii Ta CriBBiIHOIICHHS
TaJil Ta CTEroH y KIHOK 3 OKHUPIHHAM (3a3HAUMMO, 1110
B JIOCIIIJDKEHHI B3sUIM y4acTh 58 JKIHOK, 13 SIKHX OCHOBHA
rpyna — 34, KoHTpoJbHa — 27). B 0CHOBHI# IpyIIi )KIHOK,
SIKI BEAYTh MAJIOPYXJIMBUU CIOCIO JKUTTA, Oyia 3acTo-
COBaHa BKa3aHa MpOrpama, TPUBANICTIO OAHY TOXUHY
4 pa3u Ha TWXJCHbB, Y Pe3yJIbTaTi TOCHIPKEHHS aBTOPH
CTBEP/KYIOTh, IO B M€l I'PyNH >XKIHOK OyB BiaMive-
HUHN MO3UTUBHHN €(EeKT MI0J0 3MCHIICHHS OXHPIHHS,
MTOKPAIICHHS TapaMeTpiB OyIOBH Tijla Ta THYYKOCTI.

Bimomo, 1o ocoOnuBicTio (i3udHOi Teparmii B pasi
3axBoptoBaHb OPA € 3amoOiranHsi XpoHIYHOMY OOJIIO
Ta 3MEHIIEHHS Takoro. [lepeBarm ¢i3uuHUX BOpaB i3
minaTtecy B 3aM00iraHHI XpOHIYHOMY OO0 MiJKpeCIeHi
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Oararbma aBTopamu (Cosman et al., 2014; Denham-
Jones et al., 2022; Saleem et al., 2022; Turytska et al.,
2022), sxi peKOMEHAYIOTh OymayBaTH Mporpamy Tak,
o0 (i3uyHi BIIpaBH MpU3HAYAIMCh TPUYi HAa THXKICHD
TPHUBATICTIO 45 XBUJIMH KOXHE 3aHSTTSI, 3 TOCTYIOBUM
30UIBIICHHSIM Yacy BUKOHAHHS ()i3WYHUX BIPaB YIIPO-
0B 3—4 Mmicsamis 10 90 XBIINH.

Baprto B3siTH /10 yBaru i Te, o Ha3BaHa CHCTEMA BIIPAB
ToKa3asa cBOI0 epeKTUBHICTE (p < 0,05) Wit 3MeHIIeHHS
000 y CIUHI, KT Ta OOJTHO, TIOB’SI3aHOTO 3 OCTEOAPTPH-
toM KC 1 ocTeornopo3om. 3a pe3yiisraraMu JaHOTO JIOCITi-
mokerHs (Denham-Jones et al., 2022) aBTop J10X0NTH BHC-
HOBKY TIPO Te, III0 I CUCTEMa € Oe3MeYHNM 1 e)eKTHBHUM
KOMITIEKCOM BIIpaB JUISl JIFONICH, sIKi MArOTh PI3HOMAHITHI
3axBoproBaHHs OPA, 0coOnmBO Il JOpOCTHX CTaplie
50 pokiB, sIKi 4aCTO CKap»KaThCsl Ha OUTb Y KOJIIHAX 1 MAIOTh
BHCOKY MMOBIPHICTh 1HBAJIJHOCTI uepe3 TiMOANHAMIIO
Ta/ab0 1HO/I HEBUCOKY SIKICTb JKUTTSL.

Jnsi mOpIBHSIHHST BI3bMEMO PE3YJBTAaTH IPOBEICHHS
PaHAOMI30BAaHOTO  KOHTPOJBOBAHOTO  JOCHIIYKEHHS
(Saleem et al., 2022), y sixoMmy OyB BHU3HAuY€HHH BIUIMB
BIIpaB i3 Miyiatecy Ha Ou1b, nianmazoH pyxiB KC Ta dyHkmio-
HaJTbHI TIOPYIIIEHHS B )KIHOK 3 ocTeoapTputoM KC. 3araiom
OyJv BiJIMIYCHI 3HAYHE 3MEHIIICHHS PiBHS OOJTIO B KOJTIHAX,
TIOKPAIICHHS JIalla30Hy PyXiB 1 Pi3MIHUX (DYHKINH TTicis
BTPYYaHHsI Ta TPOBEJCHHs 3axomiB 13 (i3uuHOI Tepartii,
iATBEep/PKeHa e()EKTUBHICTh TAKO1 CHCTEMH BIIPAB Y JIKY-
BaHHI MarlieHTiB 3 octeoapTputoMm KC.

ITincymoByroun, Tpeba 3yNMUHUTHCH HA TBEPKCHHI
PO Te, IO 32 PETYISIPHUX 3aHATH 33 JAHOK METOIUKOIO
MOXKHA JIHTH 10 MO3UTHBHUX PE3YNIBTAaTiB y 3MII[HEHHI
M’30BOi CHJIH, IOKPAIIEHH] OaJaHCy, THYUYKOCTI Ta pyX-
mBocTi KC, y pe3ynbsrari 3M0KeMo BIOCKOHAIUTH KOOP-
JIMHAIIIIO PYXIB 1 MOJIMIIATH IICUXOEMOIIHHUAN CTaH.

OcoOnuBy yBary TakoX BapTO 3BEPHYTH Ha IOCIi-
JOKCHHSI BITUM3HSHUX HaykoBIIB (Povorozniuk et al.,
2016), ki OOTpyHTYBaJIH 3B’S30K MiXX MIiHEPAJILHOIO
HIUTBHICTIO KicTKOBOT TkanuHM (nani — MIIKT) B ykpa-
THCBHKHX JKIHOK 3 OXKHPIHHSAM S METAOOJIIYHIM CHHIIPO-
MOM, IO TO3BOJIMJIO 3pOOWTH BHCHOBKH IIPO TE, IO
Yy XBOpHX 3 OXHPIHHSAM 32 HasiBHOCTI MeTaOOIIYHOTO
CHUHJIDOMY TIOKAa3HHMKH MIUIBHOCTI KICTOK € BipOTiIHO
BUIIMMH TIOPIBHSHO 3 MOKA3HUKAMHU I'PYITH XBOpUX 0e3
OXHPIHHS. ABTOPH BiJJ3HAYMIIH, 1110 CIIOCTEPIraBcs Mpo-
TEKTOPHUIA BIUIUB KUPOBOI TKAHIMHU Ha KICTKY.

[ox0 MOKIMBHUX IMIAXOMIB A0 3MIITHCHHS KiCTKOBOL
TKaQHUHU, MIOKA3HHKIB IIIIFHOCTI KICTOK, OTXE, 1 IKOCTI
i apXiTeKTypH KICTOK, BHUIUIAIOTH He(apMaKoIOTidHi
MiAXOH, SIK-0T (pi3MYHa aKTHBHICTH i (HI3WYHI BIpaBH,
SK TpoGITaKTHYHY 4YHW/Ta TEPaneBTHYHY CTparerii
(Fernandez-Rodriguez et al., 2021). Ilpans migBoauTs
JIO TyMKH, IO TABUIIEHHS PiBHS (Di3MYHOI aKTHBHOCTI
Oyno moB’si3aHe 31 30epexxeHHsiM MILKT Ta ¢isunanOoi
(dyHKIIIT, 0 TTO3UTUBHO 3HW)KYBaTUME PIBCHb PH3HUKY
MepesioMiB, 3BAKAIOYM HAa Pi3HI MOJENI MEXaHIYHOTO
0ochoBOrO HaBaHTaxkeHHS Ha OPA, xomm meroro ¢izmu-
HUX BIIPAB Ma€ BUCTYIATH PEMOJICITIOBAHHS KiCTKH.

Bepyun 5o yBaru Bce BUILIE3a3HAYECHE, MAEMO BiMi-
THUTH, 110 (i3UYHI BIOpaBU 3 MiJaTecy — Iie Taka cucrteMa
BIIpaB, sIka PEKOMEHIOBaHA /I TOKPAILEHHS 310pPOB’S
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KicTok. ABropu focipkenns (Fernandez-Rodriguez et al.,
2021) CTBEPIIKYIOT, 1110 B OCHOBI BHII€3a3HAYCHOI METO-
JIMKU HAsIBHI BIPaBH, SIKI TPEHYIOTh PIBHOBArY, Ta BIIPABH
HA 3MIIHCHHS M’SI3IB Y TOJIOKEHHSX 3 OOTSHKCHHSIMH, 110
MAarOTh Ha METi 3MEHILIUTH PU3UKH MaJliHb, 8 TAKOXK 3MiLl-
HEHHS M’A31B, 110 crpusie nokpamernio MIKT.

Ha ocHoBi nocnimkenns (Byrnes et al., 2018) aBropu
0COOJMBY yBary MpPHIUISIOTH TOMY, IO IICIS 5 POKiB
KIIHIYHAX BUIPOOYBaHb BHKOPUCTAHHS IIJIATECy SK
3aco0y peaOinitamii 3poOJieHi BUCHOBKHA PO Te, IO
CIIOCTEPEKEHa BHCOKA €(DEKTUBHICTh Y JOCATHECHHI
Oa)kaHMX PE3yJbTaTIB IICIs 3aCTOCYBaHHS IMX BIPAaB
y nporpami Gi3uvHoI Teparii, 30kpemMa o0 npodinax-
TUKHU 3MEHIIEHHs 00JIF0 1 1HBaJIIJHOCTI.

31 cKa3aHOTO paHille BUITUBAE TyMKa PO e(hEKTHUB-
HICTb IIbOTO METONy B peadiniTamnii, 30KkpeMa IJIs oKpa-
LICHHS MOKA3HUKIB KOMIIOHEHTHOTO CKJIay Tijia KiHOK,
MOJIMIIIEHHS 3/10pOB’sI KICTOK, 3MEHIIIEHHS 0OJII0, OTKE,
3HIDKEHHS [OKA3HUKIB 1HBAJIIJHOCTI.

Y nporeci mpoBeJeHOTO TOCTiIKEHHS 1 Y pe3yJibrarTi
CHCTEMATH3alli] HAYKOBHUX 3HAHb OYJI0 BUBYCHO HAHOLIBIII
MOIIMPEHI KOMIUIGKCH BIIPaB 3a CHCTEMOIO IILIATECY.
3ayBa)XHMO, 10 BIIPABU KOMILIEKCHO BIUIMBAIOTH HA BECh
OpraHi3M, 3 OIIsIy Ha PiBeHb (PI3UUHOTO 3I0pPOB’S Ta
(bi3UYHOT T ITOTOBJIEHOCTI, MAFOTh TPH PIBHI CKIATHOCTI,
IO CIpHUsIE€ TOCTYIIOBOMY 3aKpIIUICHHIO Ta 3aCBOECHHIO
BIIPaB, IUTABHOMY MEPEXOAy Ta MOXIMBOCTI KOHIICH-
Tpalii Ha TOTPUMAaHHI TEXHIKM AUXAHHS ¥ y3TrOmKEHHS
3 puTMOM juxaHHs. OKpiM TOTO, 3aHSTTS 32 Ha3BaHUM
METOZIOM He MOTPeOyIOTh BEIMKUX BUTPAT 1 3a0e3medy-
IOTh BHCOKY KOHIIEHTpPALil0 Ha POOOTI BCIX M’SI30BHX
TPyIL, 10 MOXE CIPHSITH BIIPOBAKEHHIO LOTO METOLY
BIIPaB y KIJIHIYHIM MpaKTUL JJIs TOKPALIEHHS MacH Tijla
Ta SKOCTI KOMIIOHEHTHoro ckiany Tina (Cavina et al.,
2020; Savkin, Aslan, 2017; Wang et al., 2021).

®dizuyHy Tepamiro 3a cucremoro I. Ilimateca
MOKHA MpOBOAMTH Oe3 oONamHAaHHSI i 3 pI3HHMH
BUJIaMH OOJajHaHHSA. Y HANIOMY JOCTI/DKCHHI MH
MPOTIOHYEMO 3aCTOCOBYBaTH y Mporpami (i3sHIHOL
Tepanii gaHui KoMmIuiekc 0e3 oOnajHaHHA — matwor
(pobota Ha mMati). OCHOBHI BIIpaBH, 1O OyAyTh 3aCTO-
COBYBAaTHCh, CIPSMOBaHI Ha 3MEHIICHHS M’ S30BO1
CKYTOCTI, 3HHKCHHs OOJIBOBHX BINYyTTIB, ypiBHOBA-
KCHHSI HeplBHOMlpHOCTl PO3MO/Iiy HABAHTAKCHH Ha
KC, ykpinneHHs m’s3iB Tijla 3arajoMm, TaKUM YHHOM
3MEHIIYBaTUMYTbhcs Oifib 1 oOMexxkeHHs pyxiB y KC,
Bl SIKHX CTPaKIAIOTh JIOAU 3 OOJSIMH, CIPUYMHE-
HUMHM HaJIMIpPHOIO Baroio.

BBakaeMmo, 10 paiioHabHE 3aCTOCYBAHHS CHCTEMHU
[Tinatec y ¢i3nuHiil Teparmii )iHOK 3 HAJMIPHOIO Barorxo
Ta TOHAITSIME Oy/Ie BKITIOYATH:

— 00miK OOJBOBMX BIMYYTTIB 3a JIOIIOMOIOK TECTO-
BOT OIiHKM (MoaM(hiKOBaHA Bi3yallbHa aHAJIOTOBA IITKAJIa,
OTINTYBaHHS);

— 00k ooMesxerHs pyxiB y KC 3a J0noMororo tecto-
BOTO OIIHIOBAaHHS PyXiB (TOHIOMETPisl, MaHyaIbHO-M 'SI30BE
TecTyBaHHs, mkana Jloserra, mkana Jlicxonema, TecTH
WOMAC, ankera EuroQol-5D (Turytska et al., 2022));

— 00niK KOMIIOHEHTHOTO CKJIady Tina (GioemmenaHc-
HUI METOJ U AOCIHI/PKEHHS CKIIa/ly Tijla, BUMipIOBaHHS
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o0csry Taiii Ta CTETOH 3a JIOIIOMOTOI CaHTUMETPOBOI
CTPIYKH);

— MIPOBEJICHHS 3aHSTTS B Ty YACTUHY JIHS, KOJIM HAOPSIK
1 OUTb y cyr100i HaliMEHI BUPaKeHi, 3a3BUYail ypaHIIi,
3 BUKOPHUCTAHHSM IMOJICTTIIEHIX BUXIJTHUX MTOJIOXKEHb;

— MoOimizamist xpedra Ta/abo cymiobda (cyriobiB)
i M’s131B, IO X OTOYYIOTH, 32 JIOIIOMOTOIO 3aCTOCYBaHHS
METOJIIB KiHe310/oriuHOro Ta/abo OGioMeXaHI4HOTO TeH-
MyBaHHS, 110 JIOTIOMOYKE 3arO0IrTH MepeHABAHTAKCHHIO
3a YMOBH BIJICYTHOCTI 3MiH, IKi CIIPUYUHSIOTH O111b;

— TpeHyBaHHA M’s3iB, SKi MIATPHUMYIOTH CYDIO0
(cyrmobn);

— TpEHyBaHHs PIBHOBAI'M Ta peakilii Ha Mpompiope-
LENTUBHI IMITYJTBCH;

— TpeHYBaHHS BHUTPHUBAIOCTI IUIIXOM MOCTYIIOBOTO
CKOPOYCHHS BIIMOYMHKY MIXK BIIpaBaMH.

Ha ocHOBI 3acToCyBaHHSI HOBOI'O METO/Y JIIarHOCTUKH
BIUTMBY HaJIMIPHOI Bar'Ml Ha KOJTiHA 32 JIOTIOMOTOFO iIHTEpIIpe-
TaIiHOT (PI3UKO-MaTeMaTHYHOT MOJIEII HIYKHBOT YaCTUHH
OPA 11oCHiKYEThCS OLTBIIT TOYHA OIIHKA HAaBAHTAYKCHHS
(Zharova et al., 2023, pp. 102—107) i, sk HACIIIOK, BUSIB-
JICHHS 3MiHU CHJI HATATY Ta CTHCKAaHHS (DPArMEHTIB KOJIiH-
HOTO Ta CYMDKHHX 13 HAM CYIJIO0IB Yepe3 HaJIMIpHY Bary
B JronuHU. HeoOximHo 3ayBa)uTy, 1110 33 TAKUX CTaHIB, K
Oib y KOJiHI, MAIlIEHTH YacTO HAMararoThCs OJIOKYBATH
OLTb IUTIIXOM 3THHAHHS Cyrio0a 3 HACTYIHUM HOro pos-
TMHAHHSM 1 TIACUBHUM TOBEPTAHHSM TOMUIKH, Y PE3ylib-
TaTi SKOTO 3alIeMJICHHH CEerMEHT MEHICKa 3BUIBHSIETHCS
it 0OMexeHHs y pyXax 3HHUKae. bepydu 1o yBaru 1o oco-
ONMBICTH, MU BB)KAEMO, III0 TIporpaMa (pisuvHOI Tepartii
Mae OyyBaTUCs 33 TAKMMH ITPUHITAIAMIE:

— YHUKHEHHSI HaJ]MIPHO Pi3KHX PYXiB;

po3yMmiHHS Toro, mo mopymeHHs ¢yHkmii KC
HEPIJIKO CYNPOBOKYIOTHCS MTOPYIICHHSIM (DyHKIIT Ta30-
CTETHOBOT'O Ta TOMUTKOCTYITHEBOTO CYIJI00iB;

— 3BEpHEHHSI yBaru Ha Te, 1[0 OiTb y KOMIHAX CyNpo-
BOJDKY€EThCS CIAOKICTIO, ClIa3MaMH, BTPATO CKOPOYY-
BaJIbHOI 3/IaTHOCTI M’5I31B TIOIIEPEKY, CIJIHUIL Ta CTETHA,
30KpeMa, BEITMKOr0, CEPEIHbOTO Ta MaJoro CiJIHUYHOTO,
YOTUPHUTOJIOBOTO CTETHA, IIIKOJIIHHOTO, IiIOIIOBHOTO,
TPUTOIOBOTO TOMIJIKH;

— obepeKHe BUKOPUCTAHHS BIIPAB 13 KOHIICHTPHYHUM
1 eKCIIEHTPUYHUM CKOPOYEHHSAM IiIKOJTIHHUX M’SI31B, Ki
TTOKPAIIY0 THYYKICTb;

YCYHEHHS IUCOaTaHCy MDK YacTHHAM YOTHPH-
TOJIOBOT'O M’513a;

— BHSIBIICHHST MOXKJTIBOTO OOKOBOTO 3MIIIICHHS HaJIKO-
JIiHHUKA BHaCJ'Ii)lOK CI1abKOCTI LIMPOKOTO MEIAIBHOTO Ta
JATePaNbHOrO M sI31B CTETHA Ta CKYTOCTI HAIpyXyBada
wMpoKoi (acuii crersa, 3aCTOCYBaHHS, y pasi HeoOxiz-
HOCTI, UTsl PO3TSITHEHHS  YKPIIUIEHHS M S131B;

— BUSIBIICHHS CJA0KOCTi, CKyTOCTI Ta HEHAJEKHOI
CKOPOTIIMBOCTI KITyOOBO-TIOIIEPEKOBOTO M’si3a Ta 3aCTO-
CYBaHHS BIpaB ISl HOT0 KOPEKLi;

— mokpamieHHs (QyHKIii Ta piBHOBarm CTOM, 0CO0-
JIMBO 32 OIIOPY Ha HOTY, J¢ OONUTH KOJMIHO, 3 TIOCTYTIOBUM
30UIbIICHHSIM HAaBaHTAKEHHSIM;

— JIOBTOTPHBAJIC YIIPABIIHHS MOBEIHKOBIM allapaToM
JEOAVHH ISl HAJIATODKEHHS 30aJIAHCOBAHOTO PEKUMY
XapyyBaHHs, AKUi Oy/ie CIPUSATH 3MEHIIIEHHIO BarH.
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BucnoBku. ®@izuyHa Tepanisi Ma€ NpoBigHe Micie
B CYCHiILCTBI T4 BUKOPHCTOBYETHCS SIK 03A0POBUYHIA
i npodinakTuyHMii 3acid i3 MeTOI0 KOMILIEKCHOIO Bij-
HOBJIEHHSI (Di3UYHOTO 370pPOB’Sl Ta MPANE3TATHOCTI,
SIK miA 4Yac JiKyBaHHSI XBOpPOOM, Tak i micjas TpaBm
i onepauiii. Hagmipna Bara ta ronaJurii He morpe0y-
I0Th ONIEPAaTHBHOTO BTPYYAHHS, 2 Bi/IHOBJIEHHS BTpa-
yeHux (pyHKIid opraHi3My Mo:KHa MPOBECTH B IOe-
TanmHoOMY BiTHOBHOMY pe:kuMi. OcHOBHOIO (opMoro
Bi/IHOBJIEHHS € cHcTeMa cleliaJIbHUX BIIPaB i 3ac00iB
(diznuHoi Tepamii i3 3acTocyBaHHSAM Pi3HHUX MeTOIUKHU
BILIUBY. OC00/IMBO MONYJISAPHUMHM B HAII Yac € Mpo-
rpamu (izuuHol Tepamnii 3a cucTeMor0 po3ymy Ta Tijna.

Y mnpoueci po3misiay BiTUM3HSIHOI Ta MiKHapoa-
HOI HaykoBoOl .JiTteparypu Oy/10 NpoaHaJNi30BaHO,
HA3BAaHO Ta PO3i0paHO OCHOBHI HANMPAIIOBAHHS

(axiBuiB 11010 BHKOPHCTAaHHAM 3ac00iB cHCTEMH
HN. Minareca y nporpamyBaHHi 3aHATH i3 ¢iznyHol
Tepanii B kKiHOK 3 HAIMIPHOI0 BAr0I0 TA FOHAJITISIMH.
CyTHiCTHh BHIIIEBUKJIAI€HOT0 3BOJUTHLCS 10 TOr0, 110
MOCJIiI0BHA y4acTh y nmporpamax (isuuHuX BIpaB 3a
BHII€323HAYEHOI0 CHCTEMOI0 MO3MTHBHO BILJIUBAE HA
AKICTh KUTTS TAa KOMIIOHEHTHUH CKJIajJ Tijia.
IlepcnexkTBN MONANBIIMX JOCTiTKeHb., OCOOIMBO
aKTyaIbHUM TIATAHHSM € JOCIIDKCHHs BIUIMBY (isHaHOi
Tepaltii 13 3aCTOCYBaHHsIM BIIAB I3 TIUIATECY B PI3HI Hepiou
Ta piBHi repeBanTaxeHHs KC, okpema B XKIHOK 1 YOIOBIKIB.
HasiBHiCTb BI/JOBIHUX POrPaM JO3BOJIUTD YI0CKOHAIMTH
BIIHOBHE JIIKyBaHHs1 KIHOK i YOJOBIKIB i3 Ha/IMIPHOIO BArokO
ta OomsiMu B KC, GiibIn IpyHTOBHO IOCIIUTH XapakTep
POOOTH IXHBOT HIDKHBOT YACTUHU OIIOPHO-PYXOBOTO arapary
HAa OCHOBI IHTEPIPETALIHHOT (hi3UKO-MaTeMaTHIHOT MOJIEI.
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MEJUKO-BIOJOI'TYHA OIIHKA IIPUPOJHUX PECYPCIB Y CUCTEMI
PEABLIITALII MOCTPAXKIAJNX BHACJIIJTOK HIMPOKOMACIITABHOI ATPECIi
POCIMCBHKOI ®EIEPAIII (OIJISI JIITEPATYPH)

Axmyansnicme. [loseprenna 00 NOBHOYIHHO2O HCUMMSA NOCMPANCOANUX NIO YAC BIlIHU 3AXUCHUKIE YKpainu i yusinbnoco Hace-
JIEHHSL € COYIATLHO Ul eKOHOMIUHO 3HAYY U0 NPoONeMoro Hauiol depacasu. Bnposadcenns Minicmepcemeom oxopoHu 300pos s Yxpainu
cyyacHoi cucmemu peabinimayii, aka 6a3yeMvCa HA MYTbMUOUCYUNTIHAPHOMY NiOX00i, nepedbauae 3acmocy8ants KOMNIEKCy egex-
MUBHUX 1 OOKA308UX MEMOOI8 GIOHOGIEHHS (DYHKYIOHATLHUX MONCIUBOCEN OP2AHIZMY 00 MAKCUMATLHO MOJNCIUB020 pisHs. Pazom
3 MUM, 3 MEMOI0 NPUCKOPEHHSA 8IOHOBIEHHSA, 000AMKOB0 MONCYIMb 3ANYUAMUCH | KOMNJIIMEHMAPHI Memoou Meouunoi peadinimayii, Axi
CHpUSAIOMb CMUMYTIAYIT PENapamueHO-pe2eHepamusHUX npoyecié ma 30amui Kope2ysamu 3a2aibHy pe3ucmeHmH1icmys ma iMyHimem
opeanizmy. Ocobnuge micye ceped yux memooie nocioaroms OANbHeoN02TUHI, AKI MAIOMb 0A6HI0 iICMOPII0 epeKmMUHO20 3aCMOCY8AHHSA
NPUPOOHUX 2IOPOMIHEPATLHUX PECYPCi 0Jisk BIOHOBNIEHHS NICIA MPAM I HOPAHEHb.

Mema oocniorycenna. Ha niocmasi ananimuynoz2o o2nady, cucmemamusayii ma inmepnpemayii 1imepamypHux 0xcepeil OCIMAaHHix
POKI8, HOPMAMUBHO-KEPIGHUX OOKYMEHMIB, OOCHYNHUX IHMEPHEeM-PecypCié 3 03HAYeHol npoOIeMamuKy nPOAHAaizy8amu MONCIUBO-
cmi npupooOHo20 peKkpeayitino-pecypcho2o nomenyiany Yxpainu ma kpain €8ponu 01 po3uiupeHns peabinimayiihux npocpam oas
VKPATHCOKUX BIIICLKOBOCIYHCOOBYIE MA YUBLTLHO2O HACENEHHSL, SIKI NOCMPANCOAnU 6HACTIOOK wupoKomacumaonoi azpecii.

Mamepianu ma memoou. 3a2anbHo-HAYKOBI MA CUCMEMHO-02TIA0081 MemMoou iHPOpMayitiHo20 NOWLYKY, KOHMEHM-AHALI3, Memoou
2eoepapiunux 00CaiodNceHb (HOPIBHAILHO-2e02PaAMIUHUILL, AHATIMUYHUILL).

Pesynomamu docnioicennn. Ha nepuiomy emani asmopamu 30itiCHeHO aHALi3 HOPMAMUBHO-NPABOBOL 6a3U U000 3acad YHKYi-
OHY8aHHs cucmemu peabinimayii' 6 Yxpaini, skuil 3aceiouus nepexio 00 enposadicenus Miscnapoornoi kracugpixayii yynkyionyeants
0 peanizayii' y nooansuiomy 6ioncuxocoyianboi mooeni, Ka 3anposaodicena y 6azamvox po36UHEHUX Kpainax ceinty.

IIposedena y nodanbulomy OYiHKa MOMCIUBOCMEL NPUPOOHO20 peKpeayitino-pecypcHo2o nomenyiany Yxpainu noxasana, wo npu-
onusno 15 % mepumopii' Yxpainu gionocumucs 0o KypopmHoi micyegocmi, oe 30cepeddiceno 3Ha4HuL nNomenyian 6anbHeon0iuHux pecyp-
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cig: cmanom na 1 ciuna 2020 p. 6 Ykpaini naniuyeanoce 1 705 pooosuwy nenoiois, niozemuux 600 i ponu. 3azanvha KinbKicns pooosuly
niKyeanvrux epazei — onuzvko 200, 3 axux matiice 25 % euxopucmogyemuvca 3 NiKysanvHo-peabinimayitinoio memoro. Busnaueno, wo
NePCReKMUBHUM HANPAMKOM ceped 0300PO8UUX NPoyedyp € NOEOHAHH: nenoidomepanii' 3 QiziomepanesmuyHuUMU NPOYEOYPAMIL.

Cmpyxmypu3ayis nimepamypHux 0aHux nokazana, wo Ha mepumopii 26 kpain €eponu pozmauwiosano 405 danvreono2iynux Kypop-
Mi6 3 HAAGHICMIO JIKYBATbHUX NEN0I0I8 YU MIHEPATLHUX 8O0.

Bucnoeok. Oonum 3 nepuiouepeogux 3a60anb 6iMuU3HAHO20 CYCRINLCMEA € NOOAbULe YOOCKOHANEHHS HAYKOBO-002PYHMOBAHO20
00KA308020 NiOX00Y 00 NPoGedeHHsL peabinimayii GilicbKOBOCIYHCOOBYIE MA YUBLTLHO2O HACETEHHSL.

Tanysi 3acmocysanus minepanoHux 600 i nenoioie y KOMNIEKCHOMY peabinimayiiHomy JiKy8anHi € 00CMAamHbO WUPOKUMIU, 30KpeMd
y Xipypeii, mpasmamonoeii, opmoneoii, Hesponoeii, depmamonoeii ma OXonIMs YLy HUKY HeCneyupiuHux 3axe0pr6anb 3andaib-
HO20 Xapakmepy 8 XpOHIuHili cmaodii namono2iuno2o npoyecy.

TIposedenuii konmenm-ananiz 3ac6i04U8 YHIKANbHICIb OATLHEONOSTUHUX pecypcie YKpainu, AKi He nOCMYnaiomvcsi €6PONeUCLKUM,
Ma MOXCYMb ePeKmusHO 6UKOPUCTOBYBAMUCH Y NOEOHAHHI 3 THULUMU KOMIIIMEHMAPHUMU Memodamu MeouuHoi peabinimayii, pexo-
menoosanumu BOO3 0na 6ionosnenns yusineHux ma 8ilicbKoBUX NAYIEHMIG i3 Mmpagmamu ma noOpaHeHHAMU.

Knwuoei cnosa: meouuna peabinimayia, Oanvmeonociynuii Kiacmep, neioioomepanis, NpupooOHUll pecypcHo-peKpeayitinul
nomenyiar.
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MEDICAL AND BIOLOGICALASSESSMENT OF NATURAL RESOURCES
IN THE REHABILITATION SYSTEM OF VICTIMS OF THE CONSEQUENCES
OF THE LARGE-SCALE AGGRESSION OF THE RUSSIAN FEDERATION (LITERATURE REVIEW)

Abstract. Background. The return to full life of defenders of Ukraine and civilians injured during the war is a socially and
economically significant problem for our country. The implementation by the Ministry of Health of Ukraine of a modern rehabilitation
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system based on a multidisciplinary approach involves the use of a set of effective and evidence-based methods to restore the functional
capabilities of the body to the highest possible level. At the same time, in order to accelerate recovery, complementary methods of
medical rehabilitation can be used to stimulate reparative and regenerative processes and correct the overall resistance and immunity
of the body. A special place among these methods is occupied by balneological ones, which have a long history of effective use of
natural hydro-mineral resources for recovery from injuries and wounds.

The purpose of the study. Analyse the possibilities of the natural recreational and resource potential of Ukraine and European
countries to expand rehabilitation programmes for Ukrainian servicemen and civilians affected by large-scale aggression based on
an analytical review, systematisation and interpretation of recent literature, regulatory and guiding documents, and available Internet
resources on the subject.

Materials and methods. General scientific and systematic review methods of information retrieval; content analysis; methods of
geographical research (comparative geographical, analytical).

Results. At the first stage, the authors analysed the regulatory framework for the functioning of the rehabilitation system in Ukraine,
which showed the transition to the implementation of the International Classification of Functioning for the further implementation of
the biopsychosocial model, which is introduced in many developed countries.

A subsequent assessment of the natural recreational and resource potential of Ukraine showed that approximately 15 % of the
territory of Ukraine is classified as a resort area, where significant balneological resources are concentrated: as of 1 January 2020,
there were 1,705 deposits of medicinal muds, groundwater and brine in Ukraine. The total number of deposits of medicinal mud is
about 200, of which almost 25 % are used for therapeutic and rehabilitation purposes. It is determined that a promising direction

among health procedures is the combination of peloid therapy with physiotherapy procedures.
Structuring the literature data showed that there are 405 balneological resorts with therapeutic muds or mineral waters in

26 European countries.

Conclusions. One of the primary tasks of the national society is to further improve the scientifically based evidence-based approach

to the rehabilitation of military personnel and civilians.

The fields of application of mineral waters and medicinal muds in complex rehabilitation treatment are quite wide, in particular in
surgery, traumatology, orthopedics, neurology, dermatology and cover a number of nonspecific inflammatory diseases in the chronic

stage of the pathological process.

The content analysis showed the uniqueness of balneological resources of Ukraine, which are not inferior to European ones and
can be effectively used in combination with other complementary methods of medical rehabilitation recommended by the WHO for the

recovery of civilian and military patients with injuries and wounds.

Key words: medical rehabilitation, balneological cluster, peloid therapy, natural resource and recreational potential.

Beryn. AxryanabHicTb. PeaOimitariis moctpaxnia-
JIUX BHACIIZOK IIKMpOKoMacIiTabHol arpecii pociiicbkoi
(deneparii mpoTu YkpaiHH € aKTyallbHOKO MPOOIEMOI0
HAIIOHAJBHOT CHCTEMU OXOPOHHU 3JI0POB’S Yy Temepimi-
HI{ Yac, o He BTpayaTUMe 3HAUyIOCTi W y Bimjale-
Hili TEpCHEeKTHBI, OCKUIBKMA HACHIIKH BIHHH MOXYTb
BILTMBATH Ha JICKUJIbKA TOKOJiHb. Lle 00yMOBIIOETHCS
HE JIMIIC YUCICHHUMHU BXXKUMHU TOPAHCHHSIMH 0CO00-
Boro cknany ¢opmyBanb Cuin OOOpOHH T Yac BHKO-
HaHHS OOWOBHMX 3aB/laHb, aje W pyHHIBHUMHU aTakamH
KpaiHU-arpecopa Ha IUBIIBHY iH(pacTpyKTypy Hamoi
nepkaBu. Tak, craHoM Ha mo4arok Jirororo 2024 p., 3a
nmanuMu JoroBiai micii OOH 3 mpas monnHu B YKpa-
iHi, 3ahikcoBano Ta BepudikoBano 30 457 BTpar TiNbKH
cepesl MUBUIBHUX 0cCi0, 3 skux 10 582 3armbmmx i
19 875 nopanenux (Janowski, 2024).

Ha cyugacHomy erami MO3 VYkpaiHu, BiIIoBiIHO
o nopyueHs llpesunenrta i Ypsiny VYkpainu, BOpoBa-
JOKYETBCST HOBa KOHIICHIIISl CHCTEMH pealumiTarii, ska
CIIPSIMOBaHA Ha MAIiEHTOIICHTPUYHY JTOKa30BYy pealdi-
JiTariiHy gormoMory. JlaHor KoHIEMIier nepeadaya-
I0ThCS K aMOyllaTOpHa, TakK i cTallioHapHa peadimiTalis,
mo 3a0e3NeuyBaTUMEThCS  MYIBTUANCIMILTIHADHAMHA
KOMaHAaMu (axiBLiB Bifpasy micis cTalinizamii craHy
[JIstmko, 2024 ]. HasiBHICTH cTaIlioHapHUX peadimiTariii-
HUX BIJJIUIEHB 3 JKKOBOIO €MHICTIO Bi 30 10 60 J1iXKoK
y CKJaai BU3HaYeHHWX 136 KiIacTepHHUX Ta HaJKJIAC-
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TEPHUX JIIKAPCHb 3a0€3MEeUUTh B MEXKaX KpaiHW TOHaJ
5 250 mikoK Ta JO3BOJUTH LIOPIYHO HajaBaTu Oe30II-
JaTtHI ¥ SKICHI MOCIyrd 3 peadumiTamii uist OJU3BKO
126 Tuc mnamieHTiB. TakoX IUIAHYETHCS CTBOPHUTHU
6 crierianizoBaHuX peabimiTaiifHNX METUYHUX 3aKiIa-
JIIB HAI[IOHAJILHOTO PIBHS IS peadimitaiiii mocTpax-
JATMX 13 IMAHHOI0 TPaBMOIO, TMAIIE€HTIB i3 TpaBMaMH
TPYAHOTO BiAainy XpebTa Ta HUXYe, JofeH, sKi moTpe-
OyBaTUMyTh TICHXOJIOTIYHOTO BIJTHOBJICHHS Ta ara-
JITHYHUX TMamieHTiB. Pazom i3 5 peaGumiTaritHumMu
[EeHTpaMu, mo manopsakoBani MO VYkpaiau, Oyze
ctopmoBano Oinmbmie Hixk 7000 JiXKKO-MicIlb JUTsl TAIli-
€HTIB 13 TpaBMamH, XBOpPOOAMH Ta TOPaHCHHSIMH, SKi
noTpeOyBaTUMYTh TPOIECY AKTUBHOTO BiTHOBIICHHS
[zakon.rada.gov.ua; moz.gov.ua/article]. [Tix Bume3asHa-
yeHi nociyru B 2023 p. HarionanbHa ciy:x0a 310poB’s
Vkpaiau 3akoHTpakTyBaja 430 MeIWYHHX 3aKIaJiB,
[0 JIO3BOJIMJIO 30UIBIIMTH KUTBKICTh pealimiTariiHux
nuKIIiB Ha jieHb 3 4 000 ceanciB y 2022 p. 10 GIU3BKO
8 000 y 2023 p. (JIsamxo, 2024).

BrinenHo cydacHMX MiIXOmiB y cdepy BiJHOBICHHS
MOCTPKIATNX BIHCHKOBOCITYOOBLIIB Ta IMBUIHHOTO Hace-
nensst 3 2014 p. crpusiia 3aralTbHOJICPKaBHI Ta aBTOPCHKI
nporpamu «IloBepHeHHs 0 KuTTs», «Human recoveryy,
«BigHOBNEHHS i1 9ac BiiiHmW», «Spirit Warrior, «Poskaxku
MeH» Toio (Penoposuy, Ilepenepiit, 2017; Koryt, Bummi-
yeHko, 2023; SIsrymenko, [oporko, Comomaxa, 2023).
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3a BuzHayeHHsAM BOO3, meanyHa pealimitaris — 1e
KOMIDIEKC 3aXOiB, III0 BKJIIOYAE CIIOCOOH MPUCKOPEHHS
BIIHOBJICHHSI, CTUMYJISILIIT periepaTHBHO-PETCHEPATHBHUX
MPOLIECIB, BUSBJICHHS Ta 3MIIHEHHS KOMIICHCATOPHUX
MEXaHi3MiB, KOPEKIIii 3arajbHOi PE3UCTEHTHOCTI Opra-
HI3MY Ta IMYHITETY JUIS JOCSTHCHHS SIKHAWBHUILIOTO PiBHSI
(YHKIIOHAIBHAX MOXJIMBOCTEH OpraHizMy JIOAWHH
(World Health Organization, 2011). /lo 3aco0iB mMeamnd-
HOI peabimitanii, Tops 3 MEIUKAMEHTO3HOIO TEPAITi€lo,
BiJTHOBJTIOBAJIEHOIO 1 KOCMETHUYHOIO Xipypriero, (diziore-
parti€ro Ta JIiKyBaJIbHOIO (i3KYIBTYPOIO 1 ICUXOTEPAIi€lo,
TaKOX BITHOCSATHCS KOMIUTIMEHTAPHI METOIH — aKyITyHK-
TypHa # MaHyaJIbHA Teparisi, eepeHTHa Tepartis, (iTo-
Teparist, SKi MOXYTh €(QEKTHBHO BHKOPHCTOBYBAaTHChH
HiJl yac caHaTtopHO-KypopTHoro mikyBaHHs (Frontera,
Walter R. et al., 2010; JIncenrok Ta id., 2012; Mennuni et al.,
2021). Ilpote, Ha xymKy Oararbox (axiBIiB, HOTEHIIANI
MPUPOTHUX PECYPCIB TSI MEIUYHOI peadimiTarii B Ykpa-
fHI 3amisHui HemocTaTHO. CTPYKTypH3allisl CydacHHX
HAyKOBUX JTAHUX CTOCOBHO KOMIUICKCHOI CTparerii 1o
MPOBEICHHS OATBHEONOTIYHOTO KIacTepy B peabimitamii
BICHKOBOCITY>KOOBIIIB Ta IMBUIBHUX SIK B YKpaiHi, Tak
13a 1 MeXaMH, € CBOEYaCHOI0, BXKIIUBOIO Ta MOTpedye
JETATLHOTO aHAai3Yy.

Mera npocaimkenHsi. Ha mifcraBi aHaliTHYHOTO
OISy, CHCTEMATHU3AIli1 Ta IHTEepIpeTaii JiTepaTypHuX
JDKEpeJl OCTaHHIX POKiB, HOPMAaTHBHO-KEPiBHUX JIOKY-
MEHTIB, JIOCTYIHHMX IHTEPHET-PECypCiB i3 O3HAUCHOI
npoOIeMaTHKH MPOAaHANI3yBaTH MOXKJIMBOCTI HPUPOJ-
HOro pekpeariiHo-pecypcaoro motenuiany (ITPPIT)
VYkpainu Ta kpain €Bponu I po3LINPEHHS peadiniTa-
HIHHUX TpOrpaM JJisi YKpaTHChKHX BIHCHKOBOCITYKOOB-
I[iB Ta IMBIILHOTO HACEJICHHS, SIKi MOCTPaXK1ai BHAC-
JIJIOK IIMPOKOMACIIITA0HOT arpecii.

Marepia/u Ta MeTOAH JOCJiIKeHHs1. 3arajJbHO-Ha-
YKOBI Ta CHCTEMHO-OMVISAZOBI METOMU 1H(OPMAIIIHOTO
HOIIYyKY; KOHTEHT-aHaJi3; METOAN reorpadiyHux 10ci-
JUKEHB (MTOPIBHSIbHO-TeorpadiyHuii, aHATITHIHHH ).

[IpencraBnenuii pparMeHT IOCIiMKEHb Hampasie-
HUM Ha TIOHANbIIC PO3MIMPEHHS KOMIUIEKCHHUX O3710-
poBUO-peadimiTalifHUX MpOrpaM 3a pPaxyHOK BHKO-
pUCTaHHS  TPUPOTHHUX  JIIKyBaJbHO-pPEKpealiiHuX
pecypciB YkpaiHM Ta 1HIIMX €BPOIEHCHKUX KpaiH sK
HanpsMy MEJIWYHOI peadiiTallii BiHCbKOBOCTYKOOBIIIB
Ta IUBIILHOTO HACEJICHHS.

Pesyabraru JgociuizkeHHsi Ta iX 00roBOpeHHs.
AHali3 HOpMaTHUBHO-TIPaBOBO1 0a3u 10710 3acaj (yHK-
[IOHYBaHHsI CHCTeMH pealimitamii B YkpaiHi 3acBiquye
nepexij 10 BIpoBapKeHHsT MikHapoaHOT Kiacudikarii
(YHKITIOHYBaHHS JUTs peajIizallii y MmoJaibIiioMy O10MCcH-
XOCOLiaIbHOT MOJETi, fKa 3alpoBajpKeHa y Oararbox
PO3BHHEHHX KpaiHax cBITYy. [IpoTSroM OCTaHHIX pOKiB
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PO3LIMPEHO TIaKeTH MPOrpaMH MEIUYHUX TapaHTid Ta
ITIIBUIIICHO BUMOTH JIO JIIKYBaJIbHUX 3aKJIaJliB, sIKI HaJla-
I0Th peabiiiTamiifiHi MOCIyTH, 3alpOBaKCHO MPOTpaMu
HABYAHHS Ta JOHABYAHHS JIKapiB, aKTHBi30BaHO OOMiH
JIOCBiIOM 3 MIKHAPOTHUMH €KCTIepTaMu. BaxximBy poib
y IIMX MO3UTHBHUX 3MiHAX BiJirpajgx MiKHAPOIHI Giaro-
JiHHI opraHizarii Ta yKpaiHCbKUI TPOMAICBKHNA CEKTOP.

B VYkpaiHi cTBOpeHO 6 TOTYXHUX CIeliadi30BaHuX
peabimiTamiifiHUX MEIUYHUAX 3aKJIaJiB HaI[lOHAJIBHOTO
PiBHS 3araJibHOIO MICTKICTIO 10 1500 mixkok (Mm. Kuis,
JIvBiB, Xapkis, Binaungs, J{ninpo, Oneca, Kieans Pis-
HEHCHKOT 0071.).

BigmoBiano m0 iHCTpyKmii mpo opraHizamiio caHa-
TOPHO-KyPOPTHOTO JIKYBaHHS, MEIUYHOI Ta MeEIu-
Ko-ticuxonoriyHoi peadimiranii y 3C Vkpainu (zakon.
rada.gov.ua) 3aBepiaibHa MeJIUYHA peadiTiTaIlis B [IEH-
Tpax (caHaTopisx) — MEIUYHA peadimiTaris, sKi IpoBoO-
IUTHCS MICIIS 3aBEPIICHHS CTalliOHAPHOTO JIIKYBaHHS Ta
Ma€ Ha MeTi JOCSITHEHHs SKHAWIIBH/IIIOI PEeKOHBasIeC-
LIEHIT OpraHi3My BIHCHKOBOCITYKOOBIIS Tepes MoBep-
HEHHSM Horo A0 mpodeciiHoi AisuibHOCTI 00 3BiTBHEH-
HSIM 3 BIHCHKOBOT CITyKOH.

3rigHo 31 cT. 6 3akony Ykpainu «IIpo KypopTm» 10
JKYBaJIbHUX PUPOTHUX PECYPCIB HAJIEXKATh JTIKYBaJIbHI
rpsi3i (JIT'), o3okeput, MiHEepaabHiI Ta TEpMajbHI BOAU
(MB), poma nauMaHiB 1 03ep, MOPChbKa BOJA, MPUPOJIHI
00’€KTH Ta KOMIUICKCH 13 COPUSTIAUBAMH JJIS JTIKYBaHHS
KJIIMaTHIYHAMH YMOBAaMH, MIPUAATHI 111 BUKOPHCTAHHS
3 METOIO JIIKyBaHHS, MEAWYHOI peabimitarii Ta mpodi-
JIAKTUKH 3aXBOpIoBaHb (ips.ligazakon.net).

[Tpu6mmzno 15% Tepuropii YKpainu BiTHOCUTHCS 10
KypOpTHOiI Ta pekpeaniiHoi micieBocTi (AOpamoBa Ta
iH., 2019). Oxpim (piTOKOMIOHEHTY, CKIaJOBUMH iHTE-
rpaibHoro [TPPIT € it rinpominepanbhi pecypeu: MB i JITIT
(menoinm). ITPPII Bu3Ha4aeThCs PaxiBISAMU SK CYyKyTTHA
MPOAYKTHBHICTH IPUPOIHUX PECYPCIB EBHOT KPaiHU un
perioHy, 0 BUPaXKa€ThCSI B IXHIM CYKyMHIN CIIOKUBUIH
BapTOCTI Ta MOTEHIIHHO MOKEe BUKOPHUCTOBYBATHUCH LIS
3aJI0BOJICHHSI MaTepialbHO-AyXOBHHUX MOTPEO CyCHisb-
CTBa 3 ypaxyBaHHSM TCHICHIIH HayKOBO-TEXHIYHOTO
nporpecy (bpunaukos, 2018; Monactupcerskuii, 2022).
Ha nymky ¢axiBiiB, B YKpaiHi 30cepe/KeHO 3HAYHHH
MOTeHIia)l 0aTbHEONOTIUHUX PECypCiB: 3arajbHa KiJlb-
kicth pomosuii JII' HabmkeHa 10 200, 3 IKUX OJIU3BKO
Y4 BUKOPHCTOBYETBHCSI 3 JIIKyBalbHO-peabimiTariitHoo
metoro (Uup, ['pad, 2015).

VHIKaJIPHAM TaKOX € TiAPOMiHEpaJIbHUIl MOTEH-
[iajg Hamoi KpaiHW, [0 BIIHOCHUTHCS JIO MPOBIIHUX
MiHEepalbHO-CHPOBHHHUX KpaiH €Bpomu, B Hajpax
SKOi CKOHIICHTPOBaHO 5% MiHEpaIbHO-CUPOBHHHOTO
noteHuiany mianetH (ips.ligazakon.net/document/view/
J106287A%an=3&q=2018). Moro momaisiie BHBYCHHS
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Ta BUKOPUCTAHHS JUISI MEIMYHOI peadiiTalii, Ha JyMKY
MpoBigHUX (axiBiiB, € parioHanbauM ([aiimga, 2018;
[IImarenko Ta iH., 2020; I'Bo3iii Ta iH., 2020).

3rigHo 3 «lHcTpykiiero 13 3acTocyBanHs Kitacudi-
Kallii 3amaciB KOPHCHHUX KOMAJHMH AEP>KaBHOTO (hOHIY
HaJp JO POJOBHUIN JIKyBadbHHX rpsi3eit» (2007) Tta
Hakazy MO3 Vkpainu Ne 243 «lIpo 3aTBepakeHHs
[opsinky 3a1CHEHHST METUKO-010JIOTIYHOT OI[IHKH SIKO-
CTi Ta WIHHOCTI NPHUPOIHHUX JIKYyBaJbHUX PECYpPCiB,
BHM3HAYCHHS METOIB 1X BUKOpUcTaHHs» (2003), JII' —11e
KOMITJICKCHA MiHEpajbHa CHPOBHHA, BIAMIHHI 3a TeHe-
3MCOM MPHUPOJIHI KOJIOTIaIbHI OpraHo-MiHepaJbHi yTBO-
PEHHSI PI3HOTO MOXO/PKCHHS, 10 € MPUIATHUMH IS
3aCTOCYBaHHS 3 JIIKyBaJbHOI METOIO BiIIOBITHO [0
0aJIbHEOIOTYHOTO BHCHOBKY CIICI[IaJIbHO YIIOBHOBas)Ke-
HOT ycTaHoBU. Hapasi B YkpaiHi po3po0sieThesi IPOEKT
JepxkaBHOTO craHgapty mono JII, rapmMoHi30BaHOTO
3 €BPONECHCHKUMH BUMOTaMH, aJie¢ 3 BpaxyBaHHIM HaIli-
oHanbHHX ocobnmuBocTel (Kucuiescrka Ta iH., 2022).

3a TyMKOO (paxiBIliB, BUBYCHHIO XIMIUHOTO CKJIa]ly
PO3UMHIB TEJOiAIB SK TETEPOTeHHHUX (i3UKO-XiMid-
HUX CHCTEM, SIKICHO-KIJIbKICHOTO CKJaJy OpraHid-
HOI PEYOBHMHH, BHJOBOTO CKJIaAy MIKpOOPTaHi3MiB
y JII" npucesueHo aocrarabo yBaru (Hikitina, 2011;
Bopommunos, 2017; I'Bo3aiit Ta iH., 2020; Monactup-
cbkuit, 2022).

Bucoka eekTHBHICTD NiKyBaJIbHO-peadiTiTAIHHIX
3aXO0JIiB 13 3aCTOCYBaHHSM IENOIIIB 00yMOBJIEHA TX:

— (i3UYHIMH BIACTHBOCTSMH — IUIACTUYHICTD,
BHCOKa TEIUIOEMKICTb, IIOBLUIFHA TEILIOBIAIAYA;

— YHIKQJIBHUM CKJIaJIOM aKTHBHUX (hapMaleBTUIHUX
IHTpeieHTIB — couti (Cyabdian, kapOOHATH; COJi Mar-
Hi10, KaJIbIiF0, HATPIO), ra3u, (PEPMEHTH, OKCUJIX 3aJ1i3a,
AMIHOKHCJIOTH, BYIJIEBOACHB, CIPKOBOJICHb, a30T; TIOHAT
15 mikpoenemenris (Br, Zn, Fe, Mg, Si, Mn, F, Pb, I, Cu,
Be, S, Al, Co, Ti To1110); TyMyCOBi PEYOBUHH; TOPMOHO-,
aHTHOI10THKO- 1 BiTaMiHOMOAIOHI peuoBHHH; OakTepio-
(baru, peuOBUHU THITY XOJIIHY Ta TiCTaMiHYy);

— HasBHICTIO XMBHX Mikpooprauismis (Kpasemp,
Ps6eB, 2016; [ar ta inH., 2023).

OO00B’3KOBOI0 YMOBOIO MEJIOIJOTEHE3y € TPHUCYT-
HICTh KHMBOI MIKpO(JIOPH, aJ)kKe BOHA CIPHUSIE CTPYK-
TypyBaHHIO, 30arauye BAC mertabomizmy, miaTpuMye
BHM3HAYCHI KHCJIOTHI i OKHCHIOBaJIbHO-BITHOBHI YMOBH.
KinpkicTh MiKpOOpraHi3MiB MOXE JOCSTaTd TOHAJ
1 mapa y 1,0 cyxoro nenoiny (IlImarenko Ta iH., 2020).
KommonenTH rpsseif BU3Ha4alOTh iX OaKTepioCTaTUUHI
Ta OaKTepUIMIHI BIAacTHBOCTI. Mikpoduopa i opra-
HOMiHEpaJbHUI KOMIUIEKC, MOJIOHMN 3a CKIAJOM J0
CMOJI, TICHIIMJIIHY TOIIIO0, 00YMOBITIOE aHTHOAKTEpiaTbHi
BJIACTUBOCTI Ipsi3eil (IepeBaKHO HEOPTaHIYHUX) 1 3/1aT-
HICTB 1X 710 pereHepariii. [le qo3Bonsie mpoBoauTH Oara-
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TOpa30Be BHKOPUCTAHHA 0€3 3HWXKEHHS JIKyBaJbHOL
epexruBHocti (Konua, Hectepuyk, 2019).

3a MOXOMKEHHsIM, 10 BU3HAYa€ OCOOIMBOCTI CKIIAILy
TIEJIOIIIB Ta 1X JTIKYBaJIbHI BIACTHBOCTI, O3HAUCHI BIJIKIIa 1
KIacuQikyioTh Ha 6 THIIB: TOpQ sHI Tpsi3i, Campornen,
Cynb(]ijIHI, MyJIOBI IPsi3i, INIMHKUCTI MYJTH, COTTKOBI Ta T1pO-
tepmaibHi Tps3i (Ilacignmk, 2020). Omxe ykpaincski JII
MPEJICTABIICH] MPAKTUYHO yCIMa BIIOMUMH T€HETUIHUMH
THIIAMH, 1[0 JI03BOJISIE BBAXKATH IPSI3bOBI KypOPTHU TEp-
CIICKTUBHUM CETMEHTOM CAHATOPHO-KYPOPTHOIO TOCIO-
napctia (Yup, [pad, 2015; Abpamosa Ta iH., 2019).

OtpuMaHa iHpOpMaIlis CTOCOBHO XiMIYHOTO CKJIaTy
IPSI3bOBUX TETIOIAIB JO3BOJISIE CIIPOTHO3YBATH CIIEKTP 1X
0aTbHEONOTIYHUX BIACTHBOCTEH Ta MOXKJIHMBICTh 3aITy-
YEHHS IEBHUX POJOBUII IO KypPOPTOJIOTiUHOI KapTH Bif-
NMoBiHUX pekpeaniitnux 30H ([TormoBuy Ta iH., 2016).
I'psizenikyBaHHS € OE3MEYHUM 1 BHCOKOC(ECKTUBHHM
METOJIOM KOMIUTEKCHOT Teparii Ta peabiitaliii 6ararbox
MOIIMPEHUX 3aXBOPIOBAHB 3aMAIIBHOTO 1 AUCTPODITHOTO
reHesy. Sk o3Ha4eHo B aucepraiiiiiit podori O. Ctpyc
(2021), JIT'" 3acTOCOBYIOTBCS JJIsl JIIKYBaHHS 3aXBOPIO-
BaHb yCiX KUTTEBOBAXKIIUBUX CHCTEM 1 OPTaHIB JIIOIUHA
[Ctpyc, 2021]. Lle mOBHICTIO CMIBBIIHOCUTHCS 3 JTAHUMHU
non. 4 no Hakazy Ne 243 MO3 VYkpainu (2003).

Marepian y3araapHeHO Ta O(GOPMIICHO y BHIVIAML
Tabn. 1 3a MPUHIMIOM: «Ha3Ba MPOQITI0 3axXBOPIO-
BaHHS» — «MOXKIIMBHH MEPEITiK 3aXBOPIOBAHDY, & TAKOK
TabJ1. 2 3a CIIEKTPOM 3arajbHHUX Ta MICIICBUX C(PEKTIB.

Buxoastun 3 TAOMMYHHUX TaHUX Taly3i 3aCTOCYBaHHS
JIT" i menoinononiOHUX pevyoBUH (MapadiH, O30KEpHT,
HaTagaH, TIMHA) Yy KOMIUICGKCHOMY peabiiTamiii-
HOMY JIIKYBaHHI € JOCTaTHHO HIMPOKUMH, OXOILTIOIOTH
[Ty HU3KY HecHenM(IYHNX 3aXBOPIOBAHb 3aMaIbHOTO
XapakTepy B XpOHIYHIH cTail MaToJIOTI9HOTO MPOILIECY.

[lepCHIeKTUBHUM HAMPSIMKOM  CEpell  O370POBYMX
MpoIeyp € MOEHAHHS TeNioinoTeparrii 3 (izioTepare-
BTHYHHUMHU TIPOLIEyPAMU: TEIIOrPSA3EITiKYBaHHIM, Ta30-
TpsI3ENTiKyBaHHIM, TIbBAHOT PSI3EITIKYBAaHHSIM, €IEKTPO-
(dbopesoM 13 TPSI3bOBUM PO3YHHOM, MEJI0iJOIHYKTOTEP-
MI€0, TMEIO(POHOTEPAITiE0 (CIIOTYUYECHHS YIBTPa3BYKY
3 JIT'), kpionenoinoreparmiero tomo (AdOpamoBa Ta iH.,
2019; lImarenko Ta iH., 2020).

B OCHOBI KOMIUIEKCHOTO MEXaHi3My il TesoiniB
JISKUATH TEpMiuHa, XIMIYHA 1 MEXaHiuHa Jis, A0 JEsKOl
Mipu pafioakTUBHA i enekTpuyHa. OCHOBHUM IFOYMM
(dakTopoM BBakaeThcsl TepMiuHui. JII' MarOTh BEJHKI
Ter1o30epirarodi BTaCTUBOCTI, IO H BU3HAUYAE 1X 3HAYHY
TepaneBTHYHY IIHHICTh. HiBelbOBaHA TOKCHYHICTh Ta
MOJIpa3HIOBalIbHA Misl HA WIKipy W CIU30Bi 0OONOHKH
(KyumictoBa, Haropuuii, 2021).

TpagumiliHe BHUKOPHCTAaHHS IMENOIAIB, SIKI MalOTh
MIUPOKUH CHEKTP (PapMaKOIOTIYHUX BIIACTHBOCTEH,
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Bionoria. Papmauin

Ta6muis 1

IlepeJiik 3aXBOPIOBaHb, A5 JiIKYBaHHS SIKUX PEKOMEH/I0BAHA MeJIoifoTepamis™

Jlikapcbkmii gax

IIpuxiagu 3aXBOPIOBaHb

Xipypris, KicTkoBO-M’5130BOT cHCTeMH (TpaBMaTH4HI apTPUTH i KOHCOJIIOBaHI IEPEIOMH KiCTOK, HACIiIKH
TpaBmaroiorist TIePEIIOMiB TOIIO)
Kapmionoris CCC (miokapaionucTpodii TOH3LIOTCHHOTO TeHE3Y, PEBMATHYHUN MIOKapIUT, XPOHIUHA apTepiaabHa

a00 BEHO3HA HEJOCTATHICTh CYJAWH HMYKHIX KiHI[IBOK TOIIO)

Opromnenisi, TpaBMaToIOTis

OmopHO-PYXOBOTO amapary (apTpuUTH, HOJAPTPUTH, apTPO3H, IOAATPA, OCTEOXOHAPO3H, HACITIIKH
MOJIOTOBHX TPaBM, PEBMATU3M, OCTUTH, Ki)03)

Hesponoris

IHC (tpaBmaTmuHa XBOpOOa CIUHHOTO MO3KY, IHUTSYUN IepeOpadbHUN mapanid TOIIO);
nieprueprudHOi HEPBOBOT CHCTEMH (TPaBMHU HEPBIB, 3aKiHYCHB; HACIIIKU HEHpOiH(EKIiil, HeBparis
MDKXpeOLIeBHX HEPBIB, MOTIHEBPUTH, PaUKYITiTH, KIiHIUHI IIPOSIBA OCTEOXOHAPO3Y XpeOTa, mapatidi
TOILIO)

®driebooris, Kapionoris

CynuH (00IiTepyIoUHii aTepoCKIIEp03, BAPUKO3HE POUTHPEHHS CYIUH TOIIO)

Jepmaromnorist

Hlkipu (HeitponepMiTH, ek3eMa BCiX Pi3HOBU/IIB 1103a MEPiojly 3ar0CTPEHHsI, Iicopia3 y CTarioHapHii
Ta PErpecuBHI CTajisfX, XPOHIYHI AEpPMaTO3M, YEPBOHUI IIACKUH JIMIIAM, rcopia3, pyOri pizHOI
€TI0JIOTi1, eK3eMa, 3AJIMIIKOBI SBHUIIA ITICIIS OIIKIB Ta 00MOPOYKEHB, aJepPTidHi BUCHITH TOMIO)

ITyneMoHnomOTiS, TEparmis

— BepxHix quxanpHUX HUIIXIB (YacTi TOCTpi pecripaTopHi BipycHi iH(eKIil, XpoHiuHi OpOHXITH Ta
pHHITH), ByXa, TopJia, Hoca (XpOHIUHI OTHTH, JIADHHTITH Ta TOH3MWIITH TOIIO)

— Hecneungiuni 3axBoproBaHHS OpOHXOJEreHEBOI CHCTEM (XPOHIYHA ITHEBMOHIS, 3aJUIIKOBI
SIBUILA TTICIIsI TOCTPOT MHEBMOHIT, TUIeBpajbHi pyOLli, HACTIKH MEPeHEeCeHOi oneparii Ha JIeTeHsX,
OpoHXiaJIbHa acTMa TOII0)

Teparmis,
racTpo-eHTEPOJIOTis

Hacnigkm 3amanbHUX MpoIeciB Ta OMEpPAaTHBHUX BTPydYaHb Yy YEPEBHIH MOPOKHUHI (CIalikoBa
XBOpO0a, TaCTPUTH, NEPIracTPUTH, TIePiyOCHITH, IPOKTHUT TOILO); HATOJIOTi TPAaBHOT CUCTEMH 11032
TIepiojIOM 3ar0CTPEHHs (BUPa3KoBa XBOP0OA, XPOHIUHHI KOJIT, T€MATHT, XOJICIMCTUT, TAHKPEaTHT)

Hupox Ta ce4oBUBiZHMX HUIAXIB (XPOHIYHUI O€3KaMIHLIEBUI Mi€TOHE(PHUT, XPOHIYHUHI IHCTHT,

VYposorist L

XPOHIYHHI YPETPHT)

Anpororis IIOJIOBiqu_CTaTeBo'l' qq)epn (XPOHiLIHI/Iﬁ MIPOCTATHT, OPXIT, MPOCTATHUT, BE3UKYIIT, TOPMOHAIbHA
HEIOCTATHICTh, YOJI0BiUe OS3ILIIII TOILO)

Tinexonoris JKinowoi crareBoi cd)qpn. (XpoHiuHHI ca}nbpiﬁrin XPOHIUHHMH TNEPUMETPHT, CIlaikoBa XBOpOOa,
METPOCHIOMETPUT, JeBiallisi MaTKH, OS3ILIIIHICTh TOIIO)

Odranbmororis XpoHiuHi 3ananbHi 3axBoproBaHHs (O1ehapoKoH’ FOHKTHBIT, TUCTPOdivHI 3aXBOPIOBAHHS OYeii TOIIO)

XpoHIUHI 3amajbHi Ta JAEreHEepaTHBHI 3aXBOPIOBAHHS CTPYKTYp JKyBaJbHOTO amapary (CKpOHEBO-

Cromaroiroris IIETIETTHOTO CYTI00a, OCTEOMIENIT IIEIeT, TAPOIOHTO3, TIEPIOIOHTHT, TiHTIBIT, OIOHTAIITisI, CTOMaTUTH,

XPOHIYHUIT T1HTIBIT, XPOHIYHUI OCTEOMIEIT LIEJIeM TOLIO)

* Pospo0iieHo aBropamu 3a Marepianamu: (Haka3z Ne 243; Bannpiscbka, 2017; [dan Ta iH., 2023).

3MIACHIOETBCS Y BUIVISIII PI3HOMAHITHHX TPOIEIyp i3
HATHBHOIO TPS3310: BaHHM (3arajbHi/MiclieBi), armJiika-
mii (3arampHi/MicreBi), iH’ekmii (MAMKIpHI, BHYTpIlI-
HBO-M’5130B1), 1Hransuii, ooropranns (snacHe ¢aHrore-
parisi), MIKpOKJIi3MH, MPUMOYKH, CYCIICH311, TaMIIOHH,
KOMITPECH, TMOPOKHUHHI ~ 3pOIUCHHS, TOJOCKAaHHS,
0oBTaHKH, (hapMaKkoIleiiHi Ta HedapMakoreiHi OanbHe-
orpsizboBi mpenaparu (BI'Tl) — ekcTpakTH, KOMITpecH,
ryMi30Jli, BOJSHI PO3YMHH, LEHTpU(DYTraTH, BIIKUMH,
Ma3i, BUTSDKKHW, BariHaJIbHI 3pOIICHHS, MUTHI Cepejio-
puma Ttomo ([laciuamk, 2020; I'Bo3niii ta iH., 2020;
[IImarenko Ta in., 2020; Ctpyc, 2021; KyumictoBa Ta
iH., 2022; SIBTymenko, ['opomrko, 2023).
[TenoigoTrepanist Mae BIacTUBiCTH MOOLTI3yBaTH BCi
MEXaHI3MH OpraHi3My, sIKi MPOSBISIOTHECS B aKTHBi3a-
wii gii pi3HUX KIIITKOBUX CTPYKTYp, ()€pMEHTIB, Top-
MOHIB, BITaMiHIB Ta yCiX MpPOIECIiB OOMiHY pPEYOBHUH.
['psizenikyBampHi MPONEAYPH MAIOTh IPOJIOHTOBAHY

®diroTepanis. Yaconuc

nito. UucneHHi Ta pisHOMaHIiTHI (i310JI0TIYHI 3pyIICHHS
B OpraHi3mi, siki Bii0yBaloThCs Mij] 4Yac MPOLEAYPH, TPH-
MAarOThCsI U TTicyid ii 3aBepiueHHs 10 24 ron. Edekr kox-
HO{ HACTYMHOT MPOLEAYPHU OJAETHCS 10 e(eKTy MmoIe-
penHboi. B pesyiprari KypcOBOTO BIUIMBY ITO3UTHBHI
3pYLIEHHA Ta 3MIiHM CTilKO 3aKpiIuTIOIOThCSA. XBOpa
JIFOIIMHA, SKa MPUIHSATIA HE MEHIIE CEMU CCaHCIB, CTa€
CTIKOIO IO CTPECOBUX CUTYyaliH, (HI3MYHUX 1 ICUXIYHUX
HaBaHTaXeHb (AOpamoBa Ta iH., 2019).

Cranom Ha 1 ciuns 2020 p. B VYkpaini Hamigy-
Bajock 1 705 pomoBUII TENOIMIB, MiA3EMHHUX BOJ
i poriu (AGpamoBa Ta iH., 2019). 3okpema, po3BinaHO
13 ponosumi (15 minsHok) JII, 3Ha4HI 3amacu 3o0cepe-
JOKCH1 y TMIBJACHHUX 1 MIBHIYHO-3aX1IHUX OOJNACTSX.
KinmpkicTh ekcrutyaTamiifHuX OalaHCOBHX 3amaciB —
1 717,194 tic m>. OOGCSr MNpHpOAHO-PEKPEAIiiftHOrO
noreHiany kpaiau 3a JII' cTaHOBUTH 25 MIIH JIFOITH-
Ho-1103 ([IImarenko Ta iH., 2020).
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Tabmuig 2

JlikyBasibHO-IpO(iIaKTHYHA [Tisl MeT0iaiB*

Cnexmp 3aeanvrux epexmis

— ceJaThBHA Iist

— BHUpaX€Ha aHTUOKCHUIaHTHA ,I(iﬂ, TOKpalICHHs TpO(i)iKI/I TKaHHUH

MopdooriyHuX, (i3ioNoriyHuX 1 610XIMIYHUX Ipyn

— MOJIMIICHHS TKAHEBOTO JIMXAHHS, PO3MIUPEHHS CYHH

— MPOTUMIKPOOHUH, aHTUO10TUYHUH, 1Ee31HTOKCUKALIHHIN eeKTH
— HOpMaJIi3alisi TOpPMOHAILHOTO (OoHy

— CIIPUSITIIMBUM BIUIMB Ha (DyHKIIT BHYTPIIIHIX OpraHiB, IPOLECcH KPOBOTBOPEHHSI, KPOBO- Ta JIM(00Oiry, Ipolec pereHepartii TKaHIH
— TOHI3yI04a JIisl Ha BETeTaTUBHY HEPBOBY Ta CHJOKPUHHY CHCTEMH
— aKTHBAIlisl OKHCITIOBAILHO-BITHOBHHX MPOIIECIB, IPOLECIB OOMIHY PEIOBHH

— 3MiHa IMyHOJIOTIYHOI pEaKTHBHOCTI OpraHi3My (AeceHCHOLTi3yIoua /is)

— aHTHOAKTEpiaIbHA JIisl [10 BiTHOIICHHIO 10 YMOBHO-TIATOT€HHOI Ta ITATOTeHHOT MIKpO(IOpH pi3HUX CHCTEMaTHYHUX,

Cnexmp micyegux egpexmie (v 30Hi ypasiceHHs)

— NPOTU3ANAJIbHUN

— OoseTaMyBaIbHUIL

— M IBUICHHS MIiCLEBOTO IMYHITETY

— MOKpaIIeHHs TPOPIKH TKAaHUH

— 3MCHIICHHS eKCyallii Ta HaOPsKiB TKAHUH
— PO3CMOKTYIOUHH (CHIaiiKu, pyO1li, 3pOIICHH)

cyrobax

— PaHO3aro0KYHi IPY MEXaHIYHUX | OMIKOBUX yPaKCHHSX, KEPATOIi THUHUH, KepaTOIIaCTHIHUN
— B’sDKyda Ta TyOuibHa Jisl Ha WIKipsiHI TOKPOBH, AediOpo3upyroya Iist
— MPUCKOPEHHS 3arOEHHSI PaH 1 3POIICHHS KiCTOK MICIIs [IePeIOMiB,

3MEHIIICHHS TYTOPYXJIMBOCTI, 301IbIICHHS 00’ €My PyXiB y

* Po3po0iieHo aBropamu 3a Marepianamu: (Ilapdinenko ta iu., 2018; Ctpyc, 2021; Kucunerceka Ta iH., 2022; Jlan ta iH., 2023).

JonenaBHa B YkpaiHi 3 JiKyBaJbHOIO METOI BHKO-
PHUCTOBYBAIHCH TIEPEBAXKHO MYJIOBI OpTaHO-MiHEpasIbHi
cynbdigni rps3i. [le mpupomne OararcTBo Hamoi Kpa-
{HH CBITOBOTO MaciuTady, sike oTpedy€e parioHaIbHOTO
BUKOPHCTAHHS, HAJIEKHOTO 3aXHCTy Ta PO3YMIiHHS HOTO
3HAYUMOCT] ISl MaOyTHBOTO PO3BUTKY HAaIIol jaep-
xaBH ([Taciunuk, 2020; KyumicroBa Ta iH., 2020).

[Ilomo MB, Toy perioHaibHOMY 3pi31 IX IPOBIHITII TPH-
CyTH1 Maiixe y koxHil 06:1acti (70% 30cepekeHo y miB-
HIYHO-3aXiJHUX perioHax: 3akapmarts, Onecpka o0I.,
AP Kpum). Ha teputopii Hamoi kpaiHu HasBHA BeIHMKa
YacTHHA MOXKIIMBOI B TIPUPOJII TUTIOBOT po3maitocTi MB
(15 TuniB i3 cienuiYHUMUA KOMITOHEHTAMU HAWBUIIOL
TiKyBaJbHOT IIIHHOCTI). Cy4acHi eKcIuTyaralliiiHi 3armacu
po3Binani o 326 ninsHKax y mexax 250 poposwil,
3arajpbHa Cyma Iux 3amaciB — 93 923,2 m*/noby. Ykpa-
{Ha 32 O3HAYCHUM OKA3HHKOM BXOJHTH JIO CKIIaJy IJIO-
OalbHUX JTiZepiB, 00CAT BHYTPIIIHBOTO BITYHU3HSHOTO
punky MB onintoerses B 1 mupa USD (DaiiBimeHko,
2020; KyumicTtoBa Ta iH., 2022). Bce BHIeBUKIaICHE
3acBiuy€ HAsSBHHUW 3HAYHUI MOTCHIAN BITUYHU3HIHUX
pecypciB, 30Kpema TipOMiHEpabHUX, pEeKpeariiiHuX
1 0370POBYMX MOXKITUBOCTEH.

[Ipuponni pecypcu — €KOJOTidHA, TOCIOIApChKa,
HAayKOBa Ta O370pOBYA IIHHICTH KOXKHOI JCPIKaBH.
Ile ocHoBa edekTHBHOCTI (PYyHKIIIOHYBaHHS CaHATOP-
HO-KYyPOPTHHX Ta 03J0POBYUX 3aKIAJIB CTAI[iOHAPHOTO
i amOynaropHoro mpo¢iaro (peabimiTaiiiHi NEHTPH,
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rpssernikapHi, (i3ioTepaneBTHYHI BiIIIEHHS CaHATOp-
HO-KYypOPTHIi# Mepexi Ta NMOMIKIIHIK). 30Kpema, TpuBa-
nui gac [IPPIT Hamoi kpaiHu BUKOPUCTOBYBAJIN MTOHAL
800 caHAaTOPHO-KYPOPTHUX 3aKJaJliB, B SIKUX IIOPIYHO
MIPOXOJIMJIO JIIKyBaHHS ToHan 1 mutH mronedt (Pamum,
Coxonosa, 2014). Ciig 3a3Ha4HUTH, IO CAHATOPHO-KY-
POPTHI 3aKJIafiy, KI 3HAXOAATHCSA Yy MiANOPSIAKYBaHHI
MO VYxpaiau, B 0coOnuBHiA 1epion QyHKIIOHYIOTh SK
BilicbKOBI rocmitani (ABrymeHko, 2013).

SIk ToKa3aB KOHTEHT-aHAIi3, 3arajioM y KpaiHax
CH/JI no cBitoBoi manaemii (QpyHKIIOHYBaJoO OIU3BKO
100 Tps3eniKyBalbHUX KYpOPTiB, B SIKUX OCHOBHHM
JiKyBalbHUM (haKTOPOM € Tps3i. ICHYI0Th i KypopTH, Ae
Ipsi31 BUKOPUCTOBYIOTH SIK JIOTIOMDKHI JIIKYBabHI (pak-
topu (Han ta iH., 2023). (3po3ymino, M0 yacTka ykpa-
THCBKHMX KypOpPTIB TiIpaxoByBallach JIO TIOYATKY arpecii
p®d). HoBomi posramyxkeHow € Mepexa 0albHeoIorid-
HUX KYpPOPTIB Ha TEpUTOpii €BPONH B LIJIOMY, B SKHX
YCHIITHO BUKOPUCTOBYIOThH MIMPOKUH CIIEKTP MPOICIYP
(Bopommios, 2017). bescymHiBHO, €Bpona € JigepoM
cepel] PerioHiB CBITY 3a PO3BUTKOM CaHaTOPHO-KYpOPT-
Hoi crpaBu. Ha mouyarky XXI ct. cepen eBpomeicbkux
KpaiH 3a 3HauCHHsSM OaJbHEONIOTIYHUX KYPOPTIB LIS
JKyBaJIbHO-03JI0POBYOTO TYPHU3MY TIEPIICTh HAICKHUTh
Uexii, Yropumni, Pymynii, Himewuwnni, [IBelinapii,
Agcrpii (3imipcbka, AnprraiiMm, 2021). IlikaBo 3aysa-
JKUTH, 110 (axiBIll BiMIYaIOTh MEBHY TOTOXKHICTh MPH-
POJHHX YMOB 1 HasIBHUX JIIKyBaJIbHUX peCypciB YKpaiHu
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Tabmums 3

Hepenik Haii0lIbII BigoMHUX 0a1bHEOJIOTIYHMX KYpPOPTiB HA TepuTopii €EBponu*

Kpaina, Ha3zBa eBponeiicbkux KypopTiB a00 pekpeaniiiHux TepuTopiii,
il mIoma Mmicue aucjaoKanii
— Hemmnpis, Cepriiska, Xminsauk (Binaumpka o6m1.)
— Bypkis, XKypasuiske, Kosens, Koo, Komomus, Jlokauai, Opixose, OxotuH, Cxopinb, CHHOBE,
Typuuanceke (Bonuncbka 06i1.)
— Cearoroperk, CiioB’siHCBK, PinHe, ¢. Slinta (JoHenpka o0i1.)
— Conononumanchk (/{HimponeTpoBchka 00I1.)
— Binsuanu, denunmi (JKuromupcebka o0i1.)
— Beperose, bopxkasa, bymtuna, Benstuno, ['upceepka Tuca, [onyoune, losre, Kpacu, Keneunn, Mexurip’s,
HoBomnonsHenk, [lnocke, [lonsna, Paxis, CBamssa, Cunsk, Coiimu, Conorsuno, ConounH, Xycr, LllasH
(3akapmarcbka 0011.)
— Bepasucek, Kupuniska, O6uriune (3anopizska o0i1.)
— bina Ilepksa, MuponiBka (KuiBcbka 00:1.)
— Yepue, Hlemopu (IBano-dpankiBcbka 06i1.)
Vrpaina** — 3nam’siaKa (KponmBHumbKa 0611.)
603 628 km? — Benuxwii JIro6uns, MopumH, Hemupis, Posnyd, Cxiganns, Tpyckasens (JIpBiBcbka 00i1.)
— Ko6Gnero, Ouakis, [Tepomaiicek, Cononen-Ty3mu (MukonaiBebka 00:1.)
— 3aroka, Kysumeauk, Oneca, CepriiBka (Onecbka o0i1.)
— Mupropon, Cemepenku (IlontaBcbka 06:71.)
— T'opuns, XKo6puH, Octpor (PiBHeHchKa 0071.)
— binsae-3onore, 'ycsatun, Kpupue, Meno6opu, Mukymmai, Mimarnens, Hacra-ciBebke, Uymaii
(TepHominbchka 001.)
— «bepe3oBchki MiHepanbHi Boaw», bepminBoau, [lepraui (XapkiBchka 001.)
— Apabarceka koca A3oBcekoro Mopsi, lonpu, Yarumaka, (XepcoHcbka 00i1.)
— Makos, CaraHni, [TononHe (XmenbHUIIbKA 00J1.)
— Mupropox (Yepkacbka 0011.)
— I'mn6oxka (YepHuiBenpka 00i1.)
— Bbynranak, /xapunrad, €snaropis, Caku, ®eonocis (AP Kpum)***
Aescmpis Banen, barnacraitn, banbpam6ax, baxa-luute, bag-3ynepone, ban-Jlibenmiraiin, baa-Paiixenxanib, baa-
83 871 xm? Orocnay, bax-Xams, bag-Illannepbax, Bicbanen, 3ayepOpyHa
Anbanis Bepar-Kensbacupa, benoona, binsii, Ens0acan, Kpys, Kykeca, JIumxka, JleckoBik, [lepmert, Ilepmern-
11 100 km? Kamuyr, [Memkomis, Cenenuiti, Tupanu; B p-Hi Ha 3axo/i kpainu (Bix p. Biepu mo rupna p. Marn)
Benuxa bpumania | bat, Minton
243 610 km?
benvein Octenpe, Cna
30 688 xkm?
. bans, banks, bepkasuus, boposens, bypacki, Benunrpan, Bupmen, Bitom, ['opua-bans, J{esun, Krocrenain,
boneapisa Mebi T _Bani. Opua kK Huoin. TT i P Cri L C hami
110 990 12 epiwrepi, Hepeuencki-bani, Opua-Kynes, Tlupin, [Tomopie, Ponor, Crtiercki, Crapa Ilnanina,
Crapozaropcki Minepanni-bani, Crpemnda, Ty3na, Xackoscki Minepanni-bani, Xicaps, [1labma
Ipeyis Enincoc, Enedrepe, Ixa-pis, Inari, Kamena-Bypna, Kinini, Kitnoc, Kpininec, Jlyr-paxi, Hirpira, [Tnaricroma,
131 960 xm? CmaxoBoH, Tepmoriijie
Ecmonis Bsipcka, Epmicry, Ksitna, Mymnyty, Hapea-Huecyy, Cyypunaxr, Taramaxt, [Tspiy, Xaarcany
45 339 xm?
I3paine Eitnar, Eitn-I'eni, Hee-30ap, Xaiida
22 140 xm?
Icnania Bpasa, Kocra, Kanbnec-Zle-Moub6io, Jlo-Tlaran, Map Menop, Can-ITeapo-aens-Ili-narap, Toppes’exa
506 029 km?
Imanis Abano-Tepme, bopmio, Keremnamape-ni-Crabist, JleBiko, Mepano, Montekarini-Tepme, Canbcomamkope-
302 073 km? Tepme, Catypuisi, Cipmione, Tepme-Barainisi, Ponde-upo
Jlamsis JHayrasminc, Kemepu, Jlienas, Cirynna, KOpmana]
64 589 km?
Jlumea bipurronac, dpyckininkaii, Hina, [lananra, [Tanans, Cmapaon
65 300 km?
Aaxen, banen-banen, ban-bpamb6ax, ban-Binsaynren, ban-/ropxraiim, ban-I'epcdensn, bag-Emc, ban-
Hiveuuuna 3ynepone, bax-Kiccunren, ban-Kpoitunax, bag-Jlaysik, ban-Jlibeniraitn, bag-Hayxaiim, baa-Paiixenxaiis,
357 592 xm? Ban-Tenbu, ban-®roccinr, ban XomOypr, bepxrecranen, Bicoanen, ["aiinirenaamm, ['apmim-ITaTteHkipxeH,
Paiixen-xauns, [lIBeprOan
Tonvwya Bycko-3npyit, Benen, InoBpoiias, Kamens-ITomopcki, Konotke, Kpunnus, Kynosa-3npyii, Pabka, Pumanys,
322 575 xm? Caepanys-3apyit, CBuHoO-yiicube, Xopiten, Llexoninek, Yepnspa-3apyit
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[TponowxeHHs TabmuIi 3

Kpaina, Ha3zBa eBponeiicbknx KypopTiB a00 pekpeamniiiHux TepuTopiii,
il muIoma Mmicue qucjaoKanii
. Binary, Bizemni, I'eperni, Kanmani-ge-Operoc, Kannam-ne-Paiini, Kapnoc-ne-Mounre I"ac, Kapioc-ne-
Hopmyeanis . . . . e
92 152 12 Moxukse, Kapioc-ne-Teroc, Mopi, Monmrike-Ilenparri, Canranami, Can-Ilenpymy-Cymi, Tatinam, Tepmac-
ne-T'epec, Tepmac-ne-Kypis, ®enreii-pi, [aseru
. Awmapa, baina-T'oBopa, baina-Epkynane, baina-Oneneniri, bopcek, Bymreni, Barpa-Jlopuei, Eiidopis,
Pymynis : . - N e .
238 400 K Kenimenemri, KoBacHa, Mawmas (Korcranna), Manranis, [Ipaiin, Cuamxops-bei, Cinas, Cnenik-Monmosa,
Texkipr’on
Cepbin Bans Kouisaua, bpecroBauka-bans, Bykosnuka-bans, BysnoBauka-bans, Bpusuxa-bans, 3nari6op,
88 499 km? Marapymika-bans, Himka-bans, Pycanna, Coxo-bans
Cnosauuuna BpycHo, boiinine, dyninne, JIyuku, [Tiemtsau, Cxnen Terine, Crsta, Cmpaaku, Terutite, TpeHdaHCbKi
49 035 km? Tenine, TypuiaHcbke
Crnoesenis Jo6pHa, lonencke-Torurie, MoprCKe-Tonniue, Panenmm, Poramka-Cnarina, Porma, Crpynsn, Tepwmi 3peue,
20 270 xm? Tepme-Yarex, [lImapberke-Tormtine
Typewuuna Adbon, Apmytiy, bamdos, bony, ['aiimana, ['boneH, Janbsn, Jlenusmu, Kanran, Kapaxant, Kemep, Mapmapic,
783 562 xm? [Namyxkkane, CramOyrn, Yemme, Snosa
Banaron-keneie, banaron-mapiadropasiio, banaron-cabani, banaron-gropen, bansd, BynanewrT, brok,
Yeopwuna . . . .
93 026 K Brokcek, ['eBi3, [ledpeneny, dronb, Ectepiom, 3amakapomr, Hipenpraza-1lomrodropmo, Minikomsir,
H’ipenpxasa, [lapan, Ileu, Cerena, Tixanp, Xapkans, Xaiiaycobociuo, Liodox
. Banwep-ne-birop, bByp6on-Jlauci, Binri, Bitrens, [lake, EBian-ne-ben, Exc-an-ITposanc, Exc-ne-ben, Kon-
Dpanyisn . )
643 801 K2 TpekceBinb, Korpe, JIa-BypOymns, Man-/lop, Monnopd-ne-ben, Mopcoon-ne-ben, [limom6’ep-e-ben, Yposx
ne ben, Illoxa-Er
Xopsamis bizosau, Biokoska, Bapaxnuncke Torutine, Bena-Jlyka (0. Kopuyna), Jlapysap, le-anuu-Ipan, Icrapcke
56 594 km? Tornine, Kpamincke Torutine, Jlinik, Ctpy6iuke Torurine
Benosec, bexine, binina, biaynos, bornaneu, Benixosni, Bensne-Jlocini, [ononin, lapkos, €cenik, Kapsina,
Yexin Kapnosa Crynanka, Kaprnosi Bapu, Knimkosite, Koncranrinosi-Jlasue, Jlazue-benorpan, Jlasue-/{apkos,
78 867 xm? Jlazne-JlibBepna, JIyrado-sine, Mapianceke Jlasue, [Tone6panax, Toymens, Tpme6ons, @pantinkose-JlasHe,
Slucke Jlasue, SIxumiB
Llgeuyapis Banen, ban-Paran, ban-Ilypuax, be-ne-bewn, [laBoc, Jloiikep6axn, Cankr-Mopin, Hlinnuax
41 285 xm?

* aBTOpCHKa pO3pO0OKa;

*¥ neperik yKpaiHCBKHX KypOPTiB 03HAUYCHOTO CHPSIMYBAHHSI, sIKi IISUTH 10 TTOYaTKy arpecii pd;

*%* TIMYacOBO OKYNOBaHa TEPUTOPis YKpaiHu.

1o esponeiicbkux (ITonmbima, CnoBauunna, YropiinHa,
UYexiss — CBITOBUX JIiJIEPIB Ha PHHKY KYpOpTiB (spa),
JiKyBanbHO-0370poByoro Typusmy (Ilapdinenxo ta in.,
2018; Monactupcbkuii, 2022) (Tadm. 3).

B xozi onpamtoBaHHs Ta CTPYKTYpH3allii JiTeparyp-
HUX JaHux Oynma ckiageHa Tabnm. 3. ABTopamMu BHHIIC-
HEHO 26 kpaiH €Bpomnu, Ha TEPUTOPIi SKUX PO3TAIIO-
BaHO 405 0ambHEONOTIYHUX KypOpTiB 3 HasBHIicTIO JII
g1 MB (mesiki aBTOpU PO3ALISAIOTH MOHATTS: «OanbHe-
Orpsi3bOBI Ta OAIbHEOJIOTIUHI KypOpPTH», MPOTE YacTO
CIPUAMAIOTH iX K €IMHUN KOMIUIEKC 13 BiAMOBITHUMHU
JoKepenamu/poaoBuiiamMu). [lepeBakHa OUIBIIICTE MPO-
aHani3oBaHUX KpaiH € wieHamu CriapyxHocti (19).
[lepcniekTHBHUM BBa)Ka€MO BHBYCHHS Ta CHCTEMAaTH3a-
LiI0 MOXJIMBUX HANPSMKIB MPOBENCHHA peabimiTariii-
HOTO JIIKYBaHHS B O3HAYCHUX 3aKITaJax.

3a MaHMMH CKPUHIHT-aHaNi3y BHSBICHO, L0 HA
corogui monan 30 KpaiH-IApTHEpIB NPHIMAIOTH
YKpalHCbKHUX MAIli€HTIB Ha JIiKyBaHHS/peadiliTamiio:
Himeuunna, Ilomemia, Hopseris, ®paniis, Dinnss-
nisi, Ipmangis, Itanis, danis, LBeuis, PymyHnis, JIrok-
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cemOypr, benbris, Icmanis, [lopryranis, Hinepmanmu,
ABcrpis, Jlutsa, Jlaris, Yexis Tormo [www.kmu.gov.
ua/news/postrazhdali]. 3aBasku Takiii cmiBmpari Bxe
Branocs eakytoBaru 4 000 rpomassn Ykpainu. Hacam-
nepes; A0 3aKOPJOHHUX KITHIK HaNpaBlIAIOTh Malli€H-
TiB, sIKi MOTPEOYIOTh BHCOKOCICIIai30BaHOI MEIHy-
Hoi jomomoru [JliBiHcekmii, 2022; Fernandes, 2024;
www.ukrinform.ua/rubric-uarazom/3414654-rumunia;
www. enableme.com.ua; www. kmu. gov. ua/ news/
portuhaliia].

€Bponeilli BIAKPUTI A0 HpUETHAHHSA YKpaHH a0
CHiBIpy>KHOCTI Ta HE 3ajJMIIAlOTh HAc CcaM-Ha-cam
3 TSOKKHUMH BIHCBKOBHMH peainisiMu. s 1boro € He
nuine OakaHHsS, ajie U MOXKJIHMBOCTI. €Bpoma BOJIOJIE
MOTY)KHUM PEKPeaIliifHIM KOMILICKCOM, IO € CKJIAIO0-
BOIO €KOHOMIKH OLJIBIIOCTI WX KpaiH.

ITincymoByroun omnpanboBaHi JaHi HAyKOBOI JiTepa-
TypHU MOXXJIMBO KOHCTATYBaTH, IO BITYM3HSHHUHA Oalb-
HEOJIOTIYHUM KiacTep, SKUi 0a3yeTbcsl HA 3HAUHOMY
pECYpPCHOMY TMOTEHIiaNi, Hapsly 3 IHITUMH KOMILIi-
MEHTapHUMH METOJaMH MeJM4YHOi peabimiTamii, pos-
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IJISIa€ThCs SIK €(DEKTHBHE JIOTMIOBHEHHS JIO JOKa30BOi
peabimiTaliiftHOT TOMOMOTH BiHCHKOBOCITY)KOOBIISIM Ta
[UBUIBHOMY HACEJICHHIO YKpaiHH, 10 MOCTPaKIaIn
B XO/Ii TOBHOMACIIITAOHOT arpecii.

BucHoBku

OaHuM 3 mNepHIOYEepProBUX 3aB/IaHb BIiTUM3HII-
HOTO CYCHIIBCTBA € TMOJaJblle YI0CKOHAJIEHHS
HAYKOBO-00TPYHTOBAHOTO /IOKA30BOI0 MiAXOAy /10
npoBe/ieHHs1 peadiniTanii BilicbkoBOCTY:K00BLIB Ta
HMBIJILHOI0 HACEJICHH.

I'anysi 3acrocyBannss MB i nenoiniB y komiuiek-
CHOMY peabiniTanilinoMmy JiKyBaHHi € J0CTAaTHHO
IIMPOKMMHU (30KpeMa y Xxipyprii, TpaBmaro.orii,
opTomeii, HeBPOJIOrii, 1epMAaTo.JI0rii) Ta OXOILTIOITH
iy HU3KYy Hecnenu@(ivyHHX 3aXBOpPIOBaHb 3aNAJ/Ib-
HOT0 XapakTepy B XPOHiuHiii cTaaii maTojorivHoro
nporuecy.

AKIIEHTOBAaHA YHIKAJBHICTH 0aJHLHEOJTOTIYHIX
pecypciB YkpaiHu, 110 He MOCTYNAIOTbhCS €BpoIeii-
CbKHM, Ta MOKYTh e€()eKTHBHO BHKOPHMCTOBYBATHCH
Yy NOEAHAHHI 3 iHINMMHM KOMIUTIMEHTADHUMH MeTO-
JaMHu MeIM4HOI peadiniTaunii, pexkoMeHJI0BaHUMH
BOO3 pns BigHOB/IeHHS NALIEHTIB i3 TpaBMaMu Ta
nopaHeHHsiMu. Ha mogaJibie BBaKaeMo J0UiIbHUM

30pi€HTYBaTHCh HAa MIiKHAPOIHHUN [0OCBil HaJaHHS
0310POBYUX TAa NPOPUIAKTHYHMX HOCAYr HLISIXOM
BUKOPHUCTAHHSA Pi3HUX BUAIB rigpoMiHepaibHOI cCHpO-
BHHH 32 HOBITHIMM €BpONelicbKMMH TeXHOJIOTISIMHU.

3 ypaxyBaHHSAM Cy4acHHUX peaiil HiJIKOM JIOTiYHO
neperjsiHyTH Ta PO3LIHPHTH KOMILIEKCHI 0310po-
BYO-peadiniTaniiini mporpamu sik HanpsiM MeaWy4-
HOro 3a0e3neuyeHHst ykpainuis. To0To 3 ypaxyBaHHSIM
He JiMlIe BITYM3HAHMX TiipoMiHepaJbLHUX pecypciB,
10 € A0BOJIi 3HAYMMHMHU, aJie i pekpeaniiiHUX MoXK-
JuBocTell iHIMX eBponeilicbkux kKpaid. Iopanabimi
AoCTIizkeHHs i3 3ady4yeHHsIM iHO3eMHMX (axiB-
HiB A0MOMOKYTH OLIbII /1€TaJbHO CTPYKTYPYBaTH
pekpeaniiini 3041 €Bponu 1Jisl NPOBeAEHHSI MAKCH-
MaJibHO edeKkTHBHHUX peadimdiTaniiinux 3axoniB 3a
BY3bKUMM HanpsMkamu (miciasonepaniiinuii cras,
ONiKOBi paHM, 3pOIIEHHS KICTOK MicJisA mepeJioMiB,
3HM:KeHHMIl IMYHHHIl cTaTyc, ICUX0AeNpPecHBHI Po3-
Jagu Touo) i3 BpaxyBaHHsM ocoOauBocteii ITPPIT
KO’KHOI KpaiHu. TakuM 4HMHOM, NUTAHHA e(QeKTHB-
HOCTI BHUKOPHUCTAaHHSI MPHUPOIHUX JiKYyBaJIbHO-03-
JAOPOBYMX pecypciB if BiANOBiIHOIO y10CKOHAJEHHSA
peadiniTaniiinux 3axXoAiB MepexoAuTh y MOJITHYHY
IJIOLINHY.
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MORPHOLOGICAL AND ANATOMICAL RESEARCH OF THE AERIAL PART
OF ATRAGENE ALPINA L.

Topicality. Alpine clematis (Atragene alpina L.) synonym (Clematis alpine Mill.) — a perennial herbaceous liana that grows in the
mountain forests of the Carpathians. Widespread in the forests of Northeast Asia, Europe and North America. Atragene alpina L. is
also grown as an ornamental plant.

The Atragene alpina L. herb is used in traditional medicine for heart failure, tumors, for resorption of various types of cysts (in the
liver, kidneys, uterus), treatment of fibroids, mastopathy, endometriosis, polycystosis, as well as for headaches, pulmonary tuberculosis,
flu, colds, metabolic disorders, malaria, epilepsy, and as a general strengthening remedy. Externally — for paralysis, rheumatism,
scabies, acne.

The aim of the work was to study the morphological and anatomical structure of the aerial part of alpine clematis
(Atragene alpina L.) and establish the diagnostic features of the raw material.

Research materials and methods. The material for the research was alpine clematis herb, which was harvested in the Rakhiv
district of the Zakarpattia region in June 2022 (the vicinity of the southwestern slope of the Chornohora ridge (1750 m above sea
level) near Lake Breneskul). The morphological structure of alpine clematis herb was studied using a magnifying glass and a binocular
microscope. The study of anatomical features was carried out in accordance with the requirements of The State Pharmacopoeia of
Ukraine monograph «2.8.23. Microscopic research of medicinal plant raw materials». Fresh and dried raw materials were used. For
anatomical study, temporary micropreparations of surface preparations of alpine clematis leaf, stem, and petals were made. When
studying temporary preparations, the optical device Delta Optical Genetic Pro was used and fixed with the help of the camera Delta
Optical DLT-Cam Pro.

Research results and their discussion. The macroscopic features of Atragene alpina L. herb have been determined: features of the
structure of the leaf blade (length, shape, apex, base, edge) and the presence of a petiole; type and structure of flowers, characteristics
of the stem (length, shape, surface, branching) and seed (shape, size, surface). According to the results of the microscopic analysis, it
was established that the basal cells of the upper epidermis of the leaf plate with weakly wavy and evenly thickened walls; cells of the
lower epidermis with strongly convoluted walls; stomatal complex of the anomocytic type, the cells of which are present in greater
amount in the lower epidermis of the leaf. The cells of the epidermis of the stem are straight-walled, elongated in the tangential
direction, diacytic type stomatal complex; the stem is covered with simple multicellular hairs; sclereids with slit-like and branched
pores are present. The cells of the upper epidermis of the petal are elongated with straight walls, the cells of the lower epidermis are
tortuous, stomatal complex of the diacytic type, located only on the lower epidermis, on the surface of the petals there are simple hairs
with longitudinal wartiness, petals and sepals are characterized by the presence of calcium oxalate druses.

Conclusions. The main morphological and microscopic diagnostic features of the aerial part of Atragene alpina L. have been
studied and established. The obtained data will be used to develop regulatory documentation for the researched raw material —
Atragene alpina L. herb.

Key words: morphological features, anatomical features, herb, leaves, flowers, Atragene alpina L.
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MOP®OJIOTO-AHATOMIYHE JOCJIJ)KEHHS HAJI3EMHOI YACTUHH
ATRAGENE ALPINA L.

Axmyanvuicme. Knsoicnuk anvniticokuti (Atragene alpina L.) cunonim (Clematis alpine Mill.) — 6aeamopiuna mpag snucma
qiana, sxa 3pocmac 8 2ipcokux nicax Kapnam. Howupena 6 aicax Ilisniuno-Cxionoi Asii, €eponu i [lisniunoi Amepuxu. Bupowyromo
Atragene alpina L. i sk dexopamugny pociuny.

Tpasy Atragene alpina L. y mpaduyitiniti meuyuni 6UKopucmogyloms npu cepyesiii HedoCmamHocmi, NyXauHax, 0 pO3CMOKMy-
8aHHA PI3HO20 POOY Kicm (V neuinyi, HUpKax, mamyi), 1ikyeauHi gpiopomiom, miom, macmonamii, eH0oMempio3y, NOXIKICMO3Y, a MAKOHC
npu 20108HUX OONSX, MYOEPKYIbO3I lecetb, 2puni, 3acmyol, npu NOPYUWeHHi 0OMIHY Peuo8uH, MAApIl, eniiencii, ma K 3a2arbHO3MilY-
HI08anbULL 30CT0. 308HIUHBO — NPU NAPANIYI, PEEMAMU3MI, KOPOCMI, 8Y2PO8ill BUCUNYI.

Memoro  pobomu  Oyno  susyumu  MOp@on020-aHamomiyHy — 6y008y HAO3eMHOT YACMUHU  KHAMCHUKA — ANbNIUCLKO20
(Atragene alpina L.) ma écmanosumu 0iacHoCMuyHi O3HAKU CUPOBUHU.

Mamepianu ma memoou docnidxcenna. Mamepianom 01 00CnioHceHHs OYIA KHAMCHUKA ANbNIUCLKO20 Mpasd, AKY 3a20mos-
asau ¢ Paxiecvkomy paiioni 3axapnamcvkoi obracmi 6 uepsni 2022 p. (oxonuyi nigdeHHo-3axi0H020 cxuny xpeoma Yoprnocopu
(1750 m H.p.m.) nobauzy ozepa bpeneckyn). Mopghonoeiuny 6y008y KHAMCHUKA ATbRIICLKO20 MPABU BUBYATU, BUKOPUCTIOBYIOUU VI
ma GIHOKYIAPHULL MIKPOCKON. BusuenHs anamomivnux 03Hax 30IUCHI08AU 8IONOBIOHO 00 6uMo2 MOHocpagii [epocasnoi @apmakonei
Vrpainu «2.8.23. Mikpockoniune 0ocnioocents niKapcvKoi poCIUHHOL cupoguHiLy. Bukopucmogysanu ceiocy i 6UCYuleHy CUPOBUHY.
Hna anamomiunozo usveHHs SUSOMOBIANU MUMUACOS] MIKPONPENnapamu noeepxHesux npenapamie aucmkad, cmeoid, nenocmox
KHAJICHUKA anbniticokozo. Ilpu eusuenni mumuacosux npenapamie guxopucmosysanu onmuynuii npunao Delta Optical Genetic Pro
ma ¢hixcysanu 3a donomozoio kamepu Delta Optical DLT-Cam Pro.

Pesynomamu docnioyncenns ma ix 0062060pennsn. Buznaueno maxpockoniuni o3naxu mpasu Atragene alpina L.: ocobnusocmi
0Y008U TUCTNKOBOI NIACMUHKY (008X#CUHA, (POpMA, 8ePXIBKA, OCHO8A, KpAll) Ma HAABHICIb Yepelka,; mun i 6y006a KeIimok, xapaxkme-
pucmuxu cmebna (006xcuna, Gopma, NOEePXHs, PO3LANYHCEHH) Ma HACIHHA (hopma, posmip, nosepxHa). 3a pe3yibmamamu MiKpOCKO-
NIYHO20 AHANI3Y BCAHOBIEHO, WO OA3UCHI KAIMUHU 8ePXHbOI enidepmu TUCTNKOB0I NIACTIUHKYU 3 CIAOOXGUIACIIUMU I PIBHOMIPHO
NOMOGUeHUMU CINIHKAMU, KIIMUHU HUIICHLOI eni0epMu 3 CUTbHO38UBUCTHUMU CINIHKAMU, NPOOUXOBULL KOMNIIEKC AHOMOYUTNHO20 MUNY,
KIIMUHU 5IK020 8 OLIbulill KITbKOCME HASAGHI 6 HUJICHIL enidepmi nucmia. Knimunu enioepmu cmebna npsamoCcminti, GUmMsAcHYmi 6 mat-
2eHMANbHOMY HANPAMKY, NPOOUXOBULl KOMIIEKC O0iayumno2o muny, cmeoio nokpume npOCMUMU 0A2AMOKIIMUHHUMU BONOCKAMU,
HAsBHI CKaepeiou 3 WinuHONOOIOHUMUY [ 2anysucmumu nopamu. Knimunu eepxuvoi enioepmu nentocmku 6umseHymi 3 npsmumu Cmit-
Kamu; KATMUHU HUICHbOT enioepmu 36U8UCTi; NPOOUX08Uti KOMIIEKC OiayumHo20 muny, 3 pO3MIilyeHHAM MIIbKU Ha HUNCHIL enioepmi;
Ha NOBEPXHI NENOCMOK 3yCMPItaOmbCs RPOC 0IOCKU 3 NOB3008HCHLOI0 DOPOOABUACIICIIO, NETIOCMKU | YAUWLOTUCTIKY XAPAKMePU-
3VIOMbCA HAABHICIIO OPY3 KATbYII0 OKCANAMY.

Bucnosku. Busueno ma eécmanoeneHo OCHO8HI MOP@ON02IuHI Ma MIKPOCKONIUMI OiAeHOCMUYHI O3HAKU HAO3EMHOI YacmuHu
Atragene alpina L. Ompumani oaui 6y0yms GUKOpUCMAHI O/ PO3POOKU HOPMAMUSHOI OOKYMEHMAayii Ha OOCIIONCYEAHY CUPO-
sumny —Atragene alpina L. mpasy.

Knrouogi cnosa: mopgonoeiuni osnaku, anamomiuni o3naku, mpasa, nucmku, keimxu, Atragene alpina L.
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Introduction. Topicality. Alpine clematis (Atragene
alpina L.) synonym (Clematis alpine Mill.) is a creeping
bush, the leaves are opposite, double-triple, with oblong-
ovate, sharp serrated leaves. Pedicels are single in leaf
axils. The flowers drooped; sepals 4-5, blue, lanceolate,
pubescent on the outside, petals whitish, 12 or more,
blade-shaped, notched at the top, shorter than the sepals.
The fruit is achene with long hairy and fluffy columns.
It grows in mountain forests, in the Carpathians
(Didukh Ya., 2004; Chopyk V., 2015).

Genus Clematis (4tragene L.) of Buttercup family
(Ranunculaceae Juss.) includes 8 species of herbaceous
vines common in the forests of Northeast Asia, Europe
and North America (Didukh Ya., 2004; R. Chawla, 2012;
P. Buzzini, 2003; Riabchuk V., 2004; Chopyk V., 2015;
Wen-Jing YANG, 2009).

Regarding the systematic position of the Genus
Clematis (Atragene L.) there is no consensus in the
literature. Nowadays, the question of its systematic
relationship with the Genus Clematis has not been
resolved (Didukh Ya., 2004; Wen-Jing YANG, 2009).
In various floristic works (Candolle de, 1817; Kuntze,
1885; Prantl, 1891; House 1924; Tamura, 1956;
Hutchinson, 1959; Tahtadzhian, 1966, etc.) the genus
Atragene L. is usually included in the genus Clematis L.
as a section, subgenus or group. Some scientists
(Krylov, 1901; Britton, Brown, 1913; Rydberg, 1954;
Popov, 1950; Ahapova, 1980, Linnei, 1753) distinguish
Atragene alpina L. into an independent genus Atragene L.
(Didukh Ya., 2004, Chopyk V., 2015).

In traditional medicine, the Atragene alpina L. herb
is used for heart failure, tumors, for resorption of various
types of cysts (in the liver, kidneys, uterus), treatment
of fibroids, mastopathy, endometriosis, polycystosis,
as well as for headaches, pulmonary tuberculosis, flu,
colds, metabolic disorders, malaria, epilepsy, and as
a general strengthening remedy. Externally — with
paralysis, rheumatism, scabies, acne (Wichtl M., 1994;
Wen-Jing YANG, 2009).

Research of Atragene alpina L. is relevant today
because the analysis of available literature sources
showed that the pharmacognostic study of Atragene
alpina L. is insufficient, there is no information about
the morphological and anatomical structure of Atragene
alpina L. herb.

The aim of the work was to study the morphological
and anatomical structure of the aerial part of alpine
clematis (Atragene alpina L.) and establish the diagnostic
features of the raw material.

Research materials and methods. The material
for the research was alpine clematis herb, which was
harvested in the Rakhiv district of the Zakarpattia region
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in June 2022 (the vicinity of the southwestern slope of
the Chornohora ridge (1750 m above sea level) near
Lake Breneskul). The morphological structure of alpine
clematis herb was studied using a magnifying glass
and a binocular microscope (Kyslychenko V., 2016;
Kovalov V., 2014; Marchyshyn S., 2023). The study of
anatomical features was carried out in accordance with
the requirements of The State Pharmacopoeia of Ukraine
monograph «2.8.23. Microscopic research of medicinal
plant raw materials» (Derzhavna Farmakopeya Ukrayiny,
2015). Fresh and dried raw materials were used. For
anatomical study, temporary micropreparations of surface
preparations of alpine clematis leaf, stem, and petals were
made. When studying temporary preparations, the optical
device Delta Optical Genetic Pro was used and fixed with
the help of the camera Delta Optical DLT-Cam Pro.

Research results and their discussion

Macroscopic signs of alpine clematis herb

The stems are creeping, thin, furrowed, pubescent.
The leaves are opposite, usually with long hairy petioles.
The leaves are lanceolate or elliptic, 2-5 cm long and
0.8-2 cm wide, pointed at the top, unevenly serrated
along the edge, dark green above, pale green below,
pubescent along the veins (Fig. 1). The flowers are large,
single, drooping, located on long pubescent peduncles
that emerge from the axils of the leaves. The smell is
aromatic, peculiar, strong. The taste is a little salty.

Fig. 1. Alpine clematis (Atragene alpina L.):
A — a plant in the flowering phase, B — medicinal
plant material (herb)

Anatomical diagnostic features of alpine clematis
herb

Leaf. The leaf blade is covered with a cuticle, under
which is a layer of epidermal cells. Cells of the upper
epidermis with weakly wavy and uniformly thickened
walls, cells of the lower epidermis with strongly
convoluted walls. Stomatal cells are located in the lower
epidermis and are surrounded by 3-4 (rarely 2) side cells
(anomocytic type). Along the veins, the epidermal cells
are small, parenchymal, in some places their shell is
thickened like a rosary.

The results of the study of the anatomical structure of
Atragene alpina L. leaves are presented in fig. 2.
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Fig. 2. Anatomical structure of Atragene alpina L.
leaves: A — upper epidermis; B — lower epidermis:
1 — epidermal cells, 2 — stomatal complex
of the anomocytic type, 3 — spiral vessels,

4 — calcium oxalate druses

Stem. Atragene alpina L. has stems with rounded corners
and subepidermal strands of collenchyma in the ribs and
walls. The endoderm is single-row, well defined. The cells
of the epidermis of the stem are straight-walled, elongated
in the tangential direction. Diacytic-type stomatal complex.
The stem is covered with simple multicellular hairs.
Sclereids with slit-like and branched pores are present.

The results of the study of the anatomical structure of
Atragene alpina L. stem are presented in fig. 3.

Flower. When examining the petal of the flower
Atragene alpina L. (Fig. 4), the surface shows elongated
cells of the upper epidermis with straight walls, the
cells of the lower epidermis are tortuous. The stomatal
complex of the diacytic type, located only on the lower
epidermis. On the surface of the petals there are simple
hairs with longitudinal wartiness; petals and sepals are
characterized by the presence of calcium oxalate druses.

Conclusions

1. It was established that the distinctive
morphological features for the species of the genus
Atragene L., which grow on the territory of Ukraine,
are the color of the plant, the shape of the leaves, and
the shape of the fruit.

2. Diagnostic features of the aerial part of
Atragene alpina L. were established by the method
of microscopic analysis: basal cells of the upper
epidermis of the leaf blade with weakly wavy and
uniformly thickened walls, cells of the lower epidermis
with strongly convoluted walls; stomatal complex of

®diroTepanis. Yaconuc

Fig. 3. Anatomical structure of Atragene alpina L.
stem: 1 — epidermal cells, 2 — stomatal complex
of diacytic type, 3 — trichomes, 4 — sclereids
with slit-like and branched pores

.&’ ‘
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Fig. 4. Anatomical structure of Atragene alpina
L. flower petal: A — upper epidermis; B — lower
epidermis: 1 — epidermal cells, 2 — calcium oxalate
druses, 3 — a simple hair

the anomocytic type (mainly represented in the lower
epidermis). The cells of the epidermis of the stem are
straight-walled, elongated in the tangential direction;
diacytic type stomatal complex; the stem is covered
with simple multicellular hairs; sclereids with slit-like
and branched pores are present. The cells of the upper
epidermis of the petal are elongated with straight walls,
the cells of the lower epidermis are tortuous; stomatal
complex of the diacytic type, the cells of which are
located only on the lower epidermis; on the surface
of the petals there are simple hairs with longitudinal
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wartiness; petals and sepals are characterized by the morphological and anatomical diagnostic features
presence of calcium oxalate druses. of Atragene alpina L. herb for the development of

3. The perspective and practical significance a project of quality control methods for medicinal
of the study was the use of the established main plant raw materials.
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ANALYSIS OF THE RANGE OF PLANT-BASED MEDICINES
FOR LOCAL APPLICATION IN DENTISTRY

Actuality. Diseases of the oral mucosa are found in almost all people. At first glance, non-serious diseases can later cause
complications for other vital organs. Evaluating local changes and general manifestations of the disease, treatment should be
comprehensive.

Currently, more and more attention is paid to local agents that have a direct effect on the pathogen and eliminate changes caused
by the course of the inflammatory process. Therefore, the study of the pharmaceutical market of phytopreparations for local use in
dentistry is relevant.

The aim of research was to analyze the range of plant-based medicines for local use in dentistry on the pharmaceutical market of
Ukraine.

Materials and methodsof research. The study of the assortment of drugs was carried out according to the directory of medicines
Compendium online, the State Register of Medicines of Ukraine, Anatomical Therapeutic Chemical classification (group of medicines
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code A01 — remedies for use in dentistry), online resources for the search of drugs in pharmacies of Ukraine — Tabletki.ua and Apteki.
ua. The following methods are used: mathematical and statistical, graphic, marketing and logical generalization. The obtained data
are systematized and presented in diagrams with explanations and corresponding conclusions.

Research results and their discussion. As of the end of 2023, there are 33 trade names of medicinal products for local use in
dentistry in Ukraine. In the pharmaceutical market of Ukraine, domestic drugs dominate, accounting for 79%. Among the domestic
manufacturing companies, the first place in the nomenclature of drugs belongs to Ternopharm LLC (23%). It was established that domestic
pharmaceutical companies supply medicinal plant raw materials, tinctures, drops, liquids, extracts, and gels to the pharmaceutical
market of Ukraine. Also, drugs for local use in dentistry are supplied to the domestic market by manufacturing companies from
countries such as Germany (57%), Poland (29%,), and France (14%). The drugs we analyzed are available in various dosage forms,
including medicinal plant raw material (46%), solution (18%), tincture (12%), gel (9%), tablets (6%), drops (1%), liquid (1%), and
extract (1%). Among the registered medicines for local use in dentistry, 58% of the assortment is made up of monopreparations, 36% —
combined medicines, the share of two-component drugs is insignificant and amounts to 6%.

Conclusion. A study of the domestic market of herbal medicines for local use in dentistry was conducted, and the structure of this
market segment was determined. Among Ukrainian manufacturers, the market of plant-based medicines is primarily represented by
medicinal plant raw materials. However, among foreign manufacturers, it consists mainly of solutions, tablets, and gels characterized
by ease of use, dosage stability, longer shelf life, and other qualities that make them attractive to many patients. Therefore, the
development of such domestic medicinal forms based on plant raw materials remains relevant.

Key words: plant-based medicines, research of the pharmaceutical market, countries-manufacturers, medicinal forms.
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AHAJII3 ACOPTUMEHTY JIIKAPCHKHUX 3ACOBIB HA POCJIMHHIN OCHOBI
JIJISA MICIIEBOT'O 3ACTOCYBAHHS B CTOMATOJIOI' T

Axmyanvnicme. 3axe0pro6anHs ciu30680i 000IOHKU NOPOJICHUHU POMA 3YCIMPINAIOMbCSA NPAKMUYHO 6 Ycix ardell. Hasimb 6uoumo
He3HAUHI 3aX80PI0BAHHS, HA NePULUTL NO2TAO0, MOXCYMb, 8 NOOATLULIOMY, CNPUYUHUMU YCKAAOHEHHS O THUUX 8adicIusux opeanie. Oyi-
HIOIOYU MiCYe6l 3MIHU Ul 3a2A1bHI NPOSAGU X60POOU, TIKYEAHHS NOBUHHO OYMU KOMNIEKCHUM.

Ha cvoeooniumiii oenv, 6ce dinbuie ysazu npudinaemvca sacodam micyesoi 0ii, wjo uuHams 6e3nocepeotill 6naue Ha 30yOHUKIE
i ycysaiomb 3MiHU, BUKIUKAHI nepebicom 3anaivHo2o npoyecy. Tomy 0ocniodicents gpapmayesmuuno2o punky gimonpenapamie Ois
Micyego2o 3acmoCy8ants 6 CIOMAmoNo2ii € akmyaibHUM.

Memoro docniorcennsn Oy6 ananiz acopmumenmy JiKapcoKux 3acodié Ha pocaunHIll OCHOBI 0I5l MICYEB020 3aCMOCYBAHHS 8 CHIOMA-
monoeii Ha papmayesmuynomy punky Yxpainu.

Mamepianu ma memoou 00cnidxiceHHA. Acopmumenm npenapamis 6UsYUIU 3a O08IOHUKOM JTIKAPCbKUX 3aco0ig Komnenoiym
onaaiin, JleporcasHum peecmpom aiKapcykux 3acobie Vxpainu, Anamomo-mepanesmuyno-ximiynoro kiacugixayieio (epyna npenapa-
mie ko0 A0l — 3acobu 05 3acmMOCy8anHs 8 CMOMamMono2ii), iHmepHem-pecypcam 3 NOULYKy JiKapcbKux 3acobie ¢ anmexax Ykpainu
Tabletki.ua ma Apteki.ua. Buxopucmanu memoou: mMamemamurko-Cmamucmuyti, 2papiuni, MapkemuHe08i ma J102i4H020 Y3a2edib-
nenns. Ompumani 0ani CucmemMamu308ano ma HaseoeHo y 0lazpamax i3 NOACHeHHAMU Md 8I0N0BIOHUMU BUCHOBKAMU.

Pesynomamu 0ocnioscennn ma ix oozoeopenns. Ha xineyv 2023 poxy ¢ Vkpaini nanivyemocs 33 mopeosux Hazeu aiKapcbKux
3ac00i6 015 Micyego2o 3acmocysantsa 6 cmomamonoeii. Ha gpapmayesmuunomy punky Yxpainu nepesasicaromov 6imuusHaAHI NiKAPCoKi
3acobu, uwjo cmanogiame 79 %. Ceped gimuusnanux supoOHuKie nepuie micye no nomenxaamypi npenapamisé nocioac TOB «Tep-
nogapmy (23 %). Bemanosneno, wo simuusnani gpapmayesmuyni KOMAAKIL NOCMA4aoms Ha pUHOK YKpaiHu JTiKapcobKy pOCIUHHY
CUPOBUHY, HACMOUKU, Kpanii, piounu, excmpakmu ma 2eni. Taxkodic 1iKapcvKi 3acodu 0si MICYeso20 3aCmMOoCy8aAnHs 6 CIOMAMOoNo2ii
nocmavaioms Ha 6HYMpPIiwHitl pUHOK KOMRAKTI-6upoOHuKY i3 maxux Kpaiu, sx Hiveuuuna (57 %), Honvwa (29 %) ma @panyis (14 %).
Ipenapamu, axi mu ananizyganu, OOCMynui y pisHux JiKapcbKux Gopmax, ceped AKUX aikapcoka pociunna cupoguna (46 %), posuun
(18 %), nacmoiixa (12 %), 2env (9 %), mabnemxu (6 %), kpanni (1 %), piouna (1 %) ma excmpaxm (1 %). Cepeo 3apeecmposanux
JKapcoKux 3acobie 0 Micyego2o 3acmocysants é cmomamonocii 58 % acopmumenmy cxknadaroms mononpenapamu, 36 % — komoi-
HOBAMNI NIKAPCHKI 3ac00U, 4YacmKa 080KOMNOHEHMHUX NPEenapamie He3Hauna ma cmanoeums 6 %.

Bucnosok. Jlocniosceno simuusHaHull puHoK imonpenapamis Oas MiCyeso20 3aCMOCY8AHH 8 CIOMAMONOHl ma UHAYEHO
cmpykmypy 0anozo cezmenmy putky. Ceped YKpaiHCbKux upoOHUKI68 PUHOK JIKAPCOKUX 3AC00168 HA POCIUHHIL OCHOBT Npe0CcmagieHull
nepesasicHo NiKapCcbKolo pOCIUHHOIO cuposuHnoio. Ilpome, ceped 3aKOpOOHHUX 8UPOOHUKIE ye NepesadcHo po3uuHu, mabremxu ma
2elli, AKI Xapaxkmepuzyiomscsa npocmomoro 3acmocy8ants, cmadilbHICmI0 003V8aAHHA, MPUBAIUM MEPMIHOM 30epicanHa ma THuuMU
AKOCMAMU, WO podbumby ix npusabiusumu 011 bazamvox nayicumie. Tomy pospooka 0aHux 8iMYUSHAHUX JIKAPCOKUX POPM HA OCHOSI
POCTUHHOI CUPOBUHU 3ATUUUAEMbCSL AKMYATLHOIO.

Knrouosi cnosa: nikapcoki 3acobu Ha poCIuHHIl OCHOSI, AHANI3 PapMayesmuyHO20 PUHKY, KDATHU-6UPOOHUKU, TIKAPCLKI (hopmu.

Introduction. Topicality. Lesions of the mucous
membrane of the oral mucosa occupy a special place
among dental diseases. Scientists and practicing doctors
pay a lot of attention to them, which is related to the
significant frequency of diseases of the oral mucosa, a
wide variety of their forms, a wide range of etiological
factors and a rather complex, and in many cases not clear
enough pathogenetic mechanism of these lesions. Many
aspects of diseases of the mucous membrane require
further study, detailing and specification in order to
develop effective methods and means of treatment and
prevention of these diseases.

Dental diseases, in particular of the oral mucosa, are the
most common lesions of the human body. The largest group
of diseases of the oral mucosa, which a dentist encounters
on a daily basis, is the so-called independent stomatitis.
This includes diseases that primarily affect only the oral
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mucosa. These lesions develop mainly due to the effect
on the mucous membrane of certain external and internal
factors. For example, under the influence of mechanical,
physical, chemical trauma or due to the action of infectious
agents (viruses, bacteria, fungi, etc.) (Skibitska, 2016).

Recently, the role of various allergens in the occurrence
of diseases of the mucous membrane has increased
significantly due to the influence of negative factors
associated with urbanization, general environmental
disturbances, and the action of various local irritants.
A significant group of lesions of the oral mucosa is
symptomatic stomatitis, the occurrence of which is
associated with general human diseases (damages of the
alimentary canal, diseases of the blood, endocrine system,
hypovitaminosis, etc.) (Borisyuk, 2020).

Quite often, changes in the mucous membrane
occur and develop as a mandatory sign of the disease.
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Such stomatitis received the name of syndromes. The
emergence and development of syndromes are associated
with damage to individual organs and systems of the
body, which, in addition to general manifestations, is
accompanied by various changes in individual areas of
the mucous membrane.

Despite the great variety of lesions of oral mucosa,
their development, like other human diseases, is subject
to uniform general biological laws. When pathological
processes occur, inflammatory phenomena, various
dystrophic disorders or the development of tumors are
observed (Borisyuk, 2020).

The main condition for local treatment is to
eliminate the influence of various irritants. First of
all, it provides for mandatory sanitation of the oral
cavity. Also, in parallel with the treatment of mucous
membrane disease, caries and its complications are
treated. Rational hygienic care of the oral cavity is of
no less importance during the period of the disease
(Nahirnyi, 2011; Borisyuk, 2020).

However, the most important and most responsible
measure is the choice of a method of pharmacotherapy
for one or another disease, which is impossible without
the doctor’s knowledge of the arsenal of modern
medicines and their pharmacotherapeutic properties
(Nahirnyi, 2011; Skibitska, 2016; Borisyuk, 2020).

Local treatment of diseases of the oral mucosa
begins with copious rinsing of the oral cavity with
alkaline solutions, various antiseptics, medicinal
products of plant origin. In the presence of lesions of
the mucous membrane with a violation of its integrity,
there is a need for enveloping agents (Korytniuk, 2011;
Nahirnyi, 2011; Demkovych, 2015; Shmanko, 2015;
Skibitska, 2016).

Different groups of antiseptics are used to affect the
pathogenic microflora: cationic detergents, biguanide
derivatives, oxygenating agents, halogens, quaternary
ammonium compounds, weak acids, weak bases,
phenolic compounds, heavy metal compounds, dyes,
petroleum products, synthetic balms, fluorides, herbal
medicines (Boytsanyuk, 2011; Korytniuk, 2011;
Nahirnyi, 2011; Demkovych, 2015; Shmanko, 2015).

Ifnecessary, after elimination of local irritating factors, a
careful necroctomy is performed. To facilitate the rejection
of necrotic tissues, proteolytic enzymes are used.

Herbal medicines are used for the safe treatment of
children by various methods: rinsing the oral cavity,
oral baths, irrigation of the oral cavity and periodontal
pockets, applications, gum bandages (Korytniuk, 2011).
The plant medicines are well tolerable, often used in
the fight against many diseases, and have minor side
effects (Budniak, 2021 a, b). The complex of substances
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contained in plants determines the polyvalence of their
action (Slobodianiuk, 2022).

Stimulating therapy, biogenic stimulants, immunomod-
ulators, drugs with anabolic activity, and vitamins are used
to stimulate reparative regeneration processes (Boytsanyuk,
2011; Korytniuk, 2011; Shmanko, 2015).

Evaluating local changes and general manifestations
of the disease, treatment should be comprehensive, i.e.
aimed at eliminating the etiological factor, local impact
on the oral mucosa, and improving the general reparative
and immunobiological properties of the body.

Currently, more and more attention is paid to
local agents that have a direct effect on the pathogen
and eliminate changes caused by the course of the
inflammatory process (Nahirnyi, 2011; Borisyuk, 2020).
Therefore, the study of the pharmaceutical market of
phytopreparations for local use in dentistry is relevant.

The purpose of the study — to analyze the range of
plant-based medicines for local use in dentistry on the
pharmaceutical market of Ukraine.

Materials and methods of the study. The object
of the study was information posted on the website
“Regulatory and directive documents of the Ministry of
Health of Ukraine” on registered medicinal products on
the territory of Ukraine.

The study of the range of medicinal products was
carried out in accordance with the State Register of
Medicinal Products of Ukraine, the Compendium online
medicinal product directory, the Anatomical Therapeutic
Chemical Classification System (group of medicines
code A0l — remedies for use in dentistry), resources
from Internet searches drugs in pharmacies of Ukraine —
Tabletki.ua and Apteki.ua (State register of medicines
of Ukraine, http://www.drlz.com.ua; Apteki.ua, https://
apteki.ua/uk; Tabletki.ua., https://tabletki.ua/uk/;
Compendium, https://compendium.com.ua; Stateregister
of medicines of Ukraine, http://www.drlz.com.ua).
During the analysis of the pharmaceutical market,
the following methods were used: mathematical and
statistical, marketing, graphic and logical generalization.
The obtained data are systematized and presented
in diagrams with explanations and corresponding
conclusions (Budniak, 2020).

Results and discussion. According to the ATC
classification system, the analyzed medicinal products
used for local application in dentistry belong to
anatomical group A “Agents affecting the digestive
system and metabolism”, therapeutic group A0l
“Agents for use in dentistry”, subgroup AO1A “Agents
for use in dentistry”, AO1A D “Other means for local use
in dentistry”, AO1A D11 “Other”.
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According to the data provided in the State Register
of Medicinal Products of Ukraine, as of the end of 2023,
there are 33 trade names (TN) of medicinal products for
local use in dentistry in Ukraine.

The domestic pharmaceutical market of drugs for local
use in dentistry is represented by drugs of Ukrainian (79%;
26 TN) and foreign (21%; 7 TN) production (fig. 1).

=

= Domestic herbal
medicines

= Imported herbal
medicines

Fig. 1. Diagram of the ratio of domestic and
imported herbal medicines for local use in dentistry

Among the domestic manufacturing companies
represented on the pharmaceutical market of Ukraine,
the first place in the nomenclature of drugs belongs to
Ternopharm LLC (6 TN), Lubnypharm PJSC (5 TN),
Liktravy PJSC (4 TN), Viola Pharmaceutical Factory
PJSC (4 TN), Fitopharm PJSC (3 TN), while other
manufacturers account for almost 4% of all trade names
of drugs for local use in dentistry (fig. 2).

Medicines for local use in dentistry are supplied
to the domestic market by manufacturing companies
from three countries of the world. Analysis of the State
Register of Medicinal Products made it possible to
establish the share of each producing country. The leader
among foreign countries producing drugs for local use
in dentistry is Germany (57%; 4 TN). The share of such
producing countries as Poland and France is somewhat

Zdorovye DKP Pharmaceutical
Pharmaceutical  factory LLC
company LLC 4%

4%
Fitopharm PJSC
12%

Viola Pharmaceutical
Factory PJSC
16%

Liktravy PJSC
16%

smaller and amounts to 29% (2 TN) and 14% (1 TN),
respectively.

Drugs are divided into single-component, two-
component and multi-component depending on the
number of components. Among the registered medicines
for local use in dentistry, 58% (19 TN) of the assortment
is made up of monopreparations, 36% (12 TN) —
combined medicines, the share of two-component drugs
is insignificant and amounts to 6% (2 TN) (fig. 3).

The drugs that we analyzed are presented on the
pharmaceutical market of Ukraine in various dosage
forms. It can be seen from figure 4 that almost half of
herbal medicines are presented in the form of medicinal
plant raw material (leaves, herb, bark, teas), their share
is 46% (15 TN). The share of solutions is 2.5 times
smaller and amounts to 18% (6 TN). Tinctures for local
use in dentistry are represented by 4 trade names, gels —
by 3 trade names, tablets — by 2 trade names. Medicines
for local use in dentistry, in such dosage forms as drops,
extracts and liquid, are represented by only 1 trade name,
their share is the smallest (fig. 4).

Most domestic drugs for local use in dentistry are
presented on the pharmaceutical market of Ukraine
in the form of medicinal plant raw material (15 TN),
tinctures (4 TN), solutions (3 TN), liquid (I TN), gel
(1 TN), drops (1 TN) and extract (1 TN). Among them
are 19 monopreparations, presented in the form of
medicinal plant raw material (15 TN), tincture (3 TN)
and solution (1 TN). One two-component medicine is
presented in the form of a dental solution (1 TN), six
combined drugs — in the form of drops, solution, gel,
extract, liquid and tincture (1 TN each).

On the pharmaceutical market of Ukraine, imported
drugs are presented in the form of a solution (3 TN), gel
and tablets (2 TN each). There are no monopreparations

Doslidnyy zavod
"HNTSLS" LLC
4% Ternopharm LLC

24%

Lubnypharm PJSC
20%

Fig. 2. Diagram of distribution of domestic manufacturers of herbal medicines
for local use in dentistry
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60%
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single-component
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multi-component
medicines

two-component
medicines

Fig. 3. Diagram of the ratio of herbal medicines for local use in dentistry
by component composition

6% 3% 3% 3% = Plant raw material
= Solution
9& Tincture
7 Gel
\ = Tablets
= Drops
= Liquid
= Extract

Fig. 4. Diagram of the ratio of phytopreparations
for local use in dentistry by dosage form

among the drugs of foreign production. Two-component
drugs are presented only in the form of'a gel (1 TN).

Conclusions

1. According to the State Register of Drugs of
Ukraine, as of the end of 2023, there are 33 TN drugs
for local use in dentistry in Ukraine.

2. The analysis of the range of drugs showed that
the pharmaceutical market of Ukraine is dominated

by drugs of domestic production (79%). The leader
among domestic manufacturing companies is
“Ternofarm” LLC (23%), Ternopil. The share of
monopreparations for local use in dentistry on
the domestic pharmaceutical market is 58%, two-
component drugs — 6%, combined drugs — 36%.
Among the drug importing countries, Germany
(57%) is the leader in the nomenclature of drugs.
There are no monopreparations among the drugs of
foreign production. The market of plant-based drugs
among Ukrainian manufacturers is represented by
medicinal plant raw materials, while among foreign
ones it is represented by solutions, tablets and gels.

3. Solutions, tablets and gels are usually
characterized by ease of use, dosage stability, a
longer shelf life, the possibility of potentiating the
action through the combination of various active
pharmaceutical ingredients, which makes them
attractive to many patients, therefore the creation of
such domestic medicinal forms based on plant raw
materials is relevant.
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INVESTIGATION OF THE ANTI-INFLAMMATORY EFFECT OF THE EXTRACTS
FROM THE LEAVES AND RHIZOMES WITH ROOTS OF ANGELICAARCHANGELICA

Introduction. One of the promising areas for creating safe and effective anti-inflammatory drugs is herbal medicine. According
to the literature, plants of the genus Angelica have been used as herbal medicines in all cultures around the world. Given the above, a
valuable medicinal plant Angelica archangelica has been used in folk medicine for the treatment of gastrointestinal problems. However,
it is established that angelica also possesses anxiolytic, hepatoprotective, antimicrobial, and antioxidant effects. Phytochemical studies
have shown that Angelica archangelica contains many important biologically active substances with different pharmacological properties.
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The aim of the study was to investigate the anti-inflammatory effect using extracts of the leaves and rhizomes with roots prepared
from Angelica archangelica.

Materials and methods of research. The study of anti-inflammatory action in the model of carrageenan edema in the foot of rats
was performed on 47 rats of the Wistar line weighing 150-180 g. The volume of paws was measured using a Plethysmometer (Ugo
Basile, Italy), anti-exudative activity of the studied extracts was determined by the degree of swelling subsidence in experimental
animals compared with control.

Research results and their discussion. With prophylactic administration of extracts from the leaves and rhizomes with roots
Angelica archangelica in the dose range of 100—150 mg/kg, a decrease in paw edema was observed in rats when using the test samples
at these doses. Analysis of the obtained data showed that the studied extract of the leaves of Angelica archangelica at a dose of
150 mg/kg had a pronounced anti-inflammatory effect. The effectiveness of the extract in the first hours of the dynamics of inflammation
suggests its effect on the mediators of the acute phase: histamine, serotonin, and leukotrienes.

Conclusions. Statistically significant data on the pharmacological anti-inflammatory activity of extracts from Angelica archangelica
leaves and rhizomes with roots in the experiment on rats were determined. Thus, an extract of Angelica archangelica leaves at a dose of
150 mg/kg had a pronounced anti-inflammatory effect in a model of acute paw inflammation in rats caused by carrageenan.

Key words: Angelica archangelica, leaves, rhizomes with roots, extracts, anti-inflammatory effect.
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Bioaiorpadiunuii onuc crarri: Mapuumun C., Cnoboastarok JI., Bynusk JI., Camoransceka O., Bynapaa O.,
[otimuwmii 1., banaaura A. (2024). JlocnimKkeHHs MPOTH3AMalbHOT i eKCTPAKTIB 3 JIUCTS Ta KOPESHEBHII 1 KOPEHIB
JSITEIIIO Jlikapebkoro. Qimomepania. Yaconuc, 1, 116—121, doi: https://doi.org/10.32782/2522-9680-2024-1-116

JOCJIIXKEHHSA MPOTU3ATIAJIBHOI JIIi EKCTPAKTIB 3 JIMCTS TA KOPEHEBMII[
I KOPEHIB JATEJIIO JJIKAPCBKOI'O

Axmyansnicmo. OOHUM 13 NEPCHEKMUBHUX HANDAMKIE CTNBOPEHHS Oe3NeUHUX | epeKmusHUX NPOMu3anaibHux 3acodié € gimo-
mepanis. 3a danumu rimepamypu, pociunu pooy /Jlsaeenb UKOPUCIMOBYBANUCA AK POCIUHHI MIKAPCHKI 3ACO0U 8 YCIX KYIbMypax ceimy.
Bpaxosyiouu suweckazane, yinnoio aikapcobkol pociuHol 0ano2o poody € 0s2enb AiKapCbKull, aKuti BUKOPUCHIOBYEMbCS 8 HAPOOHILL
MeOuyuHi 05 NIKYBAHHA 3AXB0PIOBAHb WLIYHKOB0-KUWK06020 mpakmy. [Ipome, 8cmanoeieno, wo 0s2eib JiKapCoKull Mae MmaKoxc aHK-
cionimuuny, 2enamonpomexmopHy, aHmumikpoony ma anmuokcuoanmuy Oii. @imoximiuni 00CaiONHCeHHs NOKA3AAU, WO OAHA POCIUHA
Micmums 6azamo axcausUx 6i0102i4HO AKMUBHUX PEYOSUH 3 PISHUMU (DAPMAKONOTUHUMU 61ACIMUBOCIIAMU.

Memoro docniddcenns 6y10 uueHHs NPOMU3ANATLHOL Ol eKCMPAKMIE 3 TUCMS MA KOPeHesuly I KOpeHia 0aeemnio TiKApcbKo2o.
Ha 47 wypax ninii Wistar macoro 150—180 2. 06 ’em nanox sumiprosanu 3a donomozoro niemusmomempa (Ugo Basile, Imanis), anmuercyoa-
MUBHY AKMUBHICHTL OOCTIONCYBAHUX eKCIPAKIMIE 6USHAYANU 30 CIYNEeHeM CNAOAHHA HAOPAKY Y OOCTIOHUX MEAPUH NOPIGHAHO 3 KOHMPOLEM.

Pezynomamu oocniodycenns ma ix 062o06openns. Ipu npoghinaxmuunomy 66edenni ekcmpakmie 3 MUCMKI@ ma KopeHeauuy 3 Kope-
HAMU Of2eNI0 IKapcbKoeo 6 dianazoni 003 100—150 me/ke cnocmepieanocs smenuienHa HaOPAKY 1anu y wypie npu 3acmocy8anti 00ci-
02ICYBAHUX 3pA3KIE Y YuXx 003ax. Ananiz ompumanux OaHUX NoKasas, wo 00CAiONCYBAHUL eKCIPAKM 3 TUCMKIG 0520 NIKAPCbKO2O
¥y 0031 150 me/ke mas supasicery npomuszananviy oito. Epexmusnicmes excmpakmy 6 nepuii 200U OUHAMIKU 3aNAeHHsl C8I0YUMb NPO

11020 6nAUB HA Mediamopu 2ocmpoi paszu. sicmamitny, cepomoHiny ma 1eiuKompieHis.
Bucnogxu. Busnaueno cmamucmuyno 0ocmogipii 0ani ujo0o ¢hapmaxono2ivnoi npomuzanansHoi akmueHoCmi ekcmpakmis 3 ucm-
Kig ma Kopenesuwy i KOpeHig osieenio JiKapcbKo2o 8 eKcnepumenmi na wypax. Bemanoesneno, wo ekcmpaxm 3 aucms 0a2emio AiKapcoko2o
6 0031 150 me/ke mas supadicery npomu3anaiby 0ilo Ha MOOENi 20CMpO20 3aNAleHHs 1an Y Wypie, CHPUHUHEH020 KAPA2eHIHOM.
Knrouosi cnosa: oseens nikapcobKuil, IUCMKY, KOpeHesUWd i KOpeHi, eKCmpaKmu, npomu3anaibia Ois.

Introduction. Phytotherapy takes into account the
knowledge of folk medicine with the use of herbal drugs
as monotherapy and in complex with synthetic drugs
(Budniak, 2021a). Plants are sources of biologically
active substances, which are used both for the prevention
and treatment of various diseases of the human body
(Feshchenko, 2021). Today, the issue of optimal healing
of skin wounds due to the constant increase in the number
of skin defects due to surgeries, burns, and injuries, is
especially urgent, so the problem of creating wound-
healing and anti-inflammatory drugs remains important.
Wound-healing and anti-inflammatory activity of herbal
medicines depends on the content of biologically
active substances (flavonoids, hydroxycinnamic acids,
polysaccharides, etc.) (Marchyshyn, 2021b).

According to the literature, plants of the genus
Angelica have been used as herbal medicines in all
cultures around the world. Angelica archangelica is
found in the inner valleys of the Himalayas (viz. Kashmir,
Chamba, Kullu, Pangi, Lahaul and Kinnaur). Angelaca
archangelica has been used widely in folk medicine; it
was employed as a medicinal herb in Nordic countries
(where it was cultivated during the Middle Ages and
exported to other parts of Europe) (Sigurdsson, 2004;
Budniak, 2022). The most characteristic secondary
metabolites of Angelica archangelica are essential oils
and furanocoumarins, both of which are more abundant
in the roots and seeds than in the leaves. The whole plant
has been used as a vegetable. In folk medicine Angelica
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archangelica has been used for respiratory catarrh,
asthma, flatulent dyspepsia, anorexia nervosa, rheumatic
diseases and peripheral vascular diseases (Sigurdsson,
2005; Sowndhararajan 2017).

Angelica archangelica has been used in folk medicine
and as a food ingredient. The rhizome with roots is used
for the treatment of gastrointestinal problems. However,
it is established that angelica also possesses anxiolytic,
hepatoprotective, antimicrobial, and antioxidant effects
(Yeh, 2003; Prakash, 2015).

Angelica  archangelica has many chemical
compositions, such as coumarins and essential oil,
which determine to the plant’s pharmacology activities.
Furanocoumarins are components found in large
quantities in Angelica archangelica and are responsible
for  antiviral, antibacterial, anti-inflammatory,
antidepressant, hepatoprotective, and other actions
(Acimovic, 2022; Kaur, 2020; Misic, 2009).

The aim of the study was to investigate the anti-
inflammatory effect using extracts of the leaves and
rhizomes with roots prepared from Angelica archangelica.

Materials and methods. Angelica archangelica
leaves and rhizomes with roots were collected in the
Ternopil region (Ukraine) in 2021. The identity of
the plant was verified by Prof. Svitlana Marchyshyn
Department of Pharmacognosy and Medical Botany
(TNMU, Ternopil, Ukraine) (Budniak, 2021b).

Preparation of extracts. Approximately 500 g of
dried Archangel angelica leaves and rhizomes with
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roots were ground into powder using a suitable crusher.
It was placed in an extractor and extracted using 70%
ethanol as a solvent. The extracts were concentrated in a
vacuum to half the volume and dried at a temperature of
50+2°C (Marchyshyn, 2021a).

The study of the anti-inflammatory effect of extracts
of Angelica archangelica leaves and rhizomes with
roots was carried out according to the methodological
recommendations of the State Expert Center of the
Ministry of Health of Ukraine (Drogovoz, 2001).

Studies of the anti-inflammatory effect of Angelica
archangelica leaves and rhizomes with root extracts in
effective doses of 100 mg/kg and 150 mg/kg were performed
on a model of a plane wound in rats. As reference drugs
were used diclofenac sodium (8 mg/kg), and quercetin in
the form of the drug “Quertin” (PJSC Borshchagivskyi
HFZ, Ukraine) in an equivalent dose of 20 mg/kg.

The study was performed on 47 rats of the Wistar
line weighing 150-180 g. All animals were inflicted
with planar wounds, after which, starting from day 1,
purified water (untreated control), studied extracts
of Angelica archangelica leaves and rhizomes with
roots (100 mg/kg and 150 mg/kg), diclofenac sodium
(8 mg/kg), and quercetin (20 mg/kg) were administered
daily intragastrically. Simulating of planar wounds
was performed according to the guidelines caused by
subplantar administration of 1% carrageenan solution
manufactured by Sigma (USA) (Slobodianiuk, 2021).

The volume of paws was measured using a
plethysmometer (Ugo Basile, Italy), and the anti-
exudative activity of the studied extracts was determined
by the degree of reduction of edema in the experimental
animals compared to the control.

Research results and discussion. Given that,
Angelica archangelica contains a significant amount of
compounds of phenolic nature, the anti-inflammatory
activity of the obtained extracts from the studied leaves
and rhizomes with roots was determined. The results of
the study are shown in table.

Thus, the anti-exudative activity of the substance on
the model of carrageenan edema indicates its effect on the
kinin system, histamine, and prostaglandins. Our research
showed that the highest degree of anti-edematous activity
in the model of carrageenan edema in rats was found
when the animals were given an extract of angelica leaves
compared to the rhizomes with roots extract.

In the result of the experiment, it was determined
that the comparison drug — sodium diclofenac (8 mg/kg)
had a persistent anti-inflammatory effect starting from
the first hour of the experiment. The most pronounced
anti-inflammatory activity was observed after 3 hours
during the release of prostaglandins, which confirmed
the anti-cyclooxygenase mechanism of action of the
drug. On average, the anti-inflammatory activity of the
comparison drug was 50% (table).

For the prophylactic administration of the extract from
Angelica archangelicathizomes with roots in the dose range
of 100-150 mg/kg, a reduction in paw edema in rats was
observed only when the tested sample was used at a dose
of 150 mg/kg. In addition, an expressed anti-inflammatory
effect was observed in the first 2 hours of the experiment
and was at the level of 22.9%. In the later periods of the
study, the effectiveness of the sample decreased (table 1).

With the prophylactic use of an extract from the leaves of
Angelica archangelica in the dose range of 100-150 mg/kg,
a decrease in paw edema was observed in rats within

Table 1

Dynamics of anti-inflammatory effect of extracts from Angelica archangelica leaves and rhizomes
with roots on the model of carrageenan edema in rats (M+m, n=5-7)

Observation period
60 minutes 120 minutes 180 minutes
the volume of
The name of .
the drug Dosemg/kg | a healthy limb | the volume of the volume of the volume
(mm3) the swollen | AIA, % | the swollen | AIA, % | of the swollen | AIA, %
limb (mm3) limb (mm3) limb (mm3)
Control - 355,95+41,68 | 460,00447,83* | - | 571,13+42,98% | - 682,26+48,64* -
pathology
ELA 100 mg/kg | 310,67+27,74 | 386,81+27,84 28,9 440,9+19,07* 39,5 455,16+24,98* 55,7
ELA 150 mg/kg | 316,11£26,01 | 404,6+29,30* 17,4 | 441,37£31,51*% | 41,8 440,23426,40* 61,9
ERA 100 mg/kg | 334,05445,80 | 427,98+41,04* 12,3 | 488,68+52,50* | 28,1 540,20+53,37* 36,8
ERA 150 mg/kg | 338,00+41,25 | 434,33+46,79* 10,1 503,71+44,08%* 22,9 512,144+59,91* 46,6
D:(’)lgif;ffc 8mgkg | 40037+2435 | 489,26+23,08% | 19,9 |522,41+20,1%7 | 433 | 4943+29,78* | 712
Quercetin 20 mg/kg | 374,55+40,65 | 459,26+42,00 20,9 487,15+31,80* 47,7 552,27+51,16%* 45,5
Notes: ELA — the extract from Angelica archangelica leaves;
ERA — the extract from Angelica archangelica rhizomes with roots;
AIA — anti-inflammatory activity in %;
* — the level of statistical significance difference (p<0.05) between healthy and swollen limbs.
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60 minutes (table). The dynamics of the development
of exudation on the carrageenan-induced edema model
depends on the action of various mediators, the release of
which occurs at different times of the experiment. Thus,
kinins are released in the first 30 minutes of carrageenan
inflammation, histamine and serotonin — after 1-1.5 hours,
leukotrienes — within 1.5-2 hours, and prostaglandins —
after 2-5 hours of the experiment (Di Rosa, 1971).
Conclusions
Statisticallysignificantdataonthepharmacological
anti-inflammatory activity of extracts from Angelica

archangelica leaves and rhizomes with roots in the
experiment on rats were determined.

So, the extract of Archangel angelica leaves
at a dose of 150 mg/kg had a pronounced anti-
inflammatory effect on the model of acute paw
inflammation in rats caused by carrageenan. As for
the effectiveness of the studied extract in the first
hours of the dynamics of inflammation, this indicates
its effect on the mediators of the acute phase of
inflammation, namely, histamine, serotonin, and
leukotrienes.
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EKCHHEPUMEHTAJILHE BUBHAYEHHS EOEKTUBHOI 1031 (EA,) ®APMAIIEBTUYHOI
KOMITO3MIIIi HA OCHOBI JIIBOKAPHITUHY 3 HOTEHIIMHAMHA
AHTUTTIIOKCUYHUMH BJIACTUBOCTAMMU

Axkmyanvuicms. OCHOBHUM YUHHUKOM, WO [HOYKVE PO3BUMOK 0A2amboX He2amusHux 3Mil 6 opeanizmi mamepi ma niood, € Xpo-
HiyHULl Oeghiyum kuchio. ['ecmayitinuil 2iNOKCUNHUL CMpec € ROWUPEHUM A8UULEM, U0 BUHUKAE 6 PA3L 3aX60PIOEAHb cepys md OUXaib-
HoI' cucmemu, anemii, OpoHXiaNbHOT acmmu, MmOMOHONALIHHA mamepi. Takodxc 0OHUM i3 NAMONOSTYHUX CIAHIE, WO NPU3BOOUNb 00
BHUICEHHS. HAOXOOJICEHHS KUCHIO MA NOJNCUSBHUX PEYO8UH 00 N100d uepe3 niayenny, € gpemoniayenmapua neoocmamuicmo (PI1H),
nowupericmu sxoi cmanosums 10% cepeo ycix gacimuocmeti. 10106HUM 8 THOUGIOYANI308AHOMY NIOX00T payioHATbHOIL (apmakome-
panii, 3 Memoio KOHCmamayii 00CMAamHix NO3UMUBHUX eeKMié 3a HAA6HOCI MIHIMATLHUX PUSUKIB, € 6CTNAHOBIEHHA CepeOHboeheK-
muenoi dozu (EJl ). Buxopucmanns nainusicuoi egpexmuenoi 003u € 0cobnueo 6ajcanum, Koau MKapcoKi npenapamu 6UKopucmo-
8YIOMbCS NIO UaC 8AIMHOCMI, A MAKOJNC OISk 00820CMPOKOBOI NPOPINAKMUKY YCKIAOHEHb CEPYUE80-CYOUHHUX 3AXE0PIOGAHb 8 0CIO
3 KapOioBaACKYIAPHUM PUSUKOM, SKULL MOJice COpMYSamucs y 6a2imuoi ma niooa 6HAcIiooK nopyuleHs QyHKYIOHY8AHHA NIAYEHMU.
Tomy sadicnusum € 6cmanogients cepednvoehexmusnoi 0o3u gapmayesmuunoi komnosuyii (OK) na ocnosi nisokapnimuny y eazim-
HUX MBAPUH I3 MeopemuyHo 00IPYHIMOBAHOIO, BUPAICEHOIO AHMUSINOKCUUHOIO OI€I0, AKA O 6NIUBANA HA OCHOBHT NAMO2EHEMUYHT TAHKU
¢emonnayenmapnoi nedocmamuocmi ma Oyna 6 6e3neyrHo 01 niooa.

Mema 0ocnidicennsn — susnaients cepeonHboeheKmusHoi 003u hapmayesmuiHoi KOMROZUYIL HA OCHOBI TIGOKAPHIMUNY 3a AHMU-
2inokcuunor iero.

Mamepian i memoou docnioxncennsn. /locaiodicenns nposedeHo Ha 72 HeNiHIUHUX 6a2imHuX wypax ikom 6 micayis. 3 nepuio2o Ous
eecmayii wWjooenno 6npoooedic 15 0i6 wypam eHympiunbOUIYHKOBO 600U DAPMAYEEMUYHY KOMNOZUYIIO HA OCHOBI IIOKAPHIMUHY
6 dozax 11, 18, 25, 32, 39, 46 me/xe, a wypam epynu no3umueH020 KOHMpPOo — pepepenmuull npenapam — mpumemasuouH, y 003i
5,5 me/ke. I3 16 no 20 denwv sazcimuocmi 8i0meopeHo NOMIpHY 2eMiYHy SINOKCIIO UWLIAXOM 8HYMPIUHbOOYEPEGUHHO20 66€0EHHS HIMPUNy
Hampito 8 003i 50 me/ke npomsecom 5 0i6. Ha 20 denv sacimnocmi nposedeno 3a0ip kposi ma 3a0itl wypie. AHmMuinoKCuuna axmueé-
Hicmb gapmayesmuunoi KOMNO3uyii Ha OCHOGI NIBOKAPHIMUHY 6CIAHOBIIEHA 30 2eMAMONIO2IYHUMU NOKAZHUKAMU, SIK-0M. Memeemoe-
J100TH, 2eM021001H, epumpoyumu ma 2eMamoKpumHe Yucio, Ha niOoCmasi AKUX 6USHaA4eHa cepeOHboe@eKmueHa 003d.

Pesynomamu 0ocnioscennsn. Becmanogieno eupasiceny anmueinokCudHy akmueHicmo (apmayeemuinoi KoMnosuyii Ha ocHogi
JIGOKAPHIMUHY 6 0031 25 me/ke y eacimHux wypie Ha mooeni eemiunol 2inokcii 6 pasi npoginakmuunozo 3acmocyséants. Boonouac
2eMAMONO2IYHI NOKA3HUKLU, AKI XAPAKMePU3VIomb KUCHeBOMPAHCNOPMHY (YHKYII0, Matidice He 8IOPI3HANUCA MIdC SPYNamu meapuH, saKi
OMpPUMYBAU NPENnapam NopPiHsIHH MPUMEMazuouH 6 izoepexmusHiu 003i 5,5 me/ke ma ghapmayesmuuny KOMRO3UYIIO HA OCHOBI 16O~
KapHimumy 6 0031 25 me/ke i euwge. Yseoenns papmayesmuunoi Komno3uyii Ha 0CHO8I Ti6oKapHimury 6 003i 11 i 18 me/ke ne cnpusino
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docmamHitl aumueinokcuyHill 0ii, a 30inbuenHs 003u 6 dianazoni 32—46 me/ke He nNPUBOOUIO 00 NIOGUYEHHS 2eMAMONO2IUHUX NOKA3-
HUKIB, AKI Xapakmepusyloms KUcHegompancnopmmy ¢ynxyiio. Busnauena cepeonvoegexmusna 003a ghapmayesmuunoi Komnouyii na
OCHOBI IIBOKAPHIMUHY, SIKA CMAHO8UMb 25 me/Ke.

Bucnoeok. Ha modeni nomipnoi eemiunoi 2inoxcii hapmayesmuuna Komnosuyis na 0CHOSI 1i6oKapHimumy 6 003i 25 me/xe nposisuna
supaiceny anmuinokcuymy Oilo wooo GNAUEy HA 2eMamonoiuii NOKA3HUKY (Memaemo2no0in, 2emo2iobin, epumpoyumu i 2emamo-
KPUMHe YUCio), 3HAYEHHs SKUX CEIOUUIU NPO OUHAMIKY GIOHOGIEHHS KUCHe8oOmpancnopmuol ¢yukyii. Y pesynomami 0ii ghapmaye-
6muyHoi KoMnouyii Ha ocnoei nisokapHimuny 6 003i 25 me/ke pisens memeemoznobiny 6ye nudicuum na 40,71% nopienano 3 necamug-
HUM KOHMpONeM i He 8IOPI3HABCS 8I0 NOKA3HUKA ePYNU pedepenc-npenapamy mpumemasuoury 6 003i 5,5 me/xe. Pieni cemoenobiny,
epumpoyumis i 2eMamokpumHo20 Yucia y meaput, wo ompumyeaiu Gapmayesmuyny KOMRosuyilo Ha OCHOSI i6OKAPHIMUHY 6 003i
25 me/ke, oynu suwumu na 30,96, 33,87 i 30,77% 6i0nogiono, nopienano iz epynor He2amugHo20 KOHMPOIIO mMda HAOIUICATUC 00
nokasHuka epynu mpumemasuouty. Busnauena cepeonvoegpexmusna 003a papmayesmuunoi KOMno3uyii Ha 0CHOBI 1iOKaAPHIMUHYy —
25 me/ke macu mina 3a aHMUSINOKCUYHOIO AKMUBHICIIO Y 8ASIMHUX IHMAKMHUX WYPIS.

Knrouogi cnosa: egpexmusna dosa, eacimmicme, anmueinokcuuna 0is, papmayesmuina KOMnO3uyis, 1i60KAPHIMUH.
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EXPERIMENTAL DETERMINATION OF THE EFFECTIVE DOSE (ED_)
OF APHARMACEUTICAL COMPOSITION BASED ON L-CARNITINE
WITH POTENTIAL ANTIHYPOXIC PROPERTIES

Actuality. The main factor that induces the development of many negative changes in the body of the mother and fetus is chronic
oxygen deficiency. Gestational hypoxic stress is a common phenomenon that occurs in diseases of the heart and respiratory system,
anemia, bronchial asthma, and maternal smoking. Fetoplacental insufficiency (FPI) is also one of the pathological conditions that
leads to a decrease in the supply of oxygen and nutrients to the fetus through the placenta, with a prevalence of 10% among all
pregnancies. The key to an individualized approach to rational pharmacotherapy, in order to establish sufficient positive effects with
minimal risks, is the establishment of an average effective dose (ED, ). The use of the lowest effective dose is especially desirable when
medicines are used during pregnancy, as well as for the long-term prevention of cardiovascular disease complications in individuals
with cardiovascular risk that may be formed in the pregnant woman and fetus due to placental dysfunction. Therefore, it is important to
establish the ED of a pharmaceutical composition (PC) based on L-carnitine in pregnant animals with a theoretically substantiated,
pronounced antihypoxic effect that would affect the main pathogenic links of FPI and be safe for the fetus.

The purpose of the study was to determine the ED, of a pharmaceutical composition based on L-carnitine for antihypoxic effect.

Material and methods. The study was conducted on 72 nonlinear pregnant rats aged 6 months. From the first day of gestation,
daily for 15 days, rats were intragastrically administered PC based on livocarnitine at doses of 11, 18, 25, 32, 39, 46 mg/kg, and rats
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of the positive control group were administered the reference drug trimetazidine at a dose of 5,5 mg/kg. From day 16 to day 20 of
pregnancy, moderate hemic hypoxia was reproduced by intraperitoneal injection of sodium nitrite at a dose of 50 mg/kg for 5 days. On the
20 th day of pregnancy, blood was taken and rats were slaughtered. The antihypoxic activity of PC based on L-carnitine was determined by
hematological parameters: methemoglobin, hemoglobin, red blood cells and hematocrit, on the basis of which the ED  was determined.

Research results. A pronounced antihypoxic activity of PC based on L-carnitine at a dose of 25 mg/kg in pregnant rats in the model of
hemic hypoxia was established at prophylactic use. At the same time, hematological parameters characterizing oxygen transport function
did not differ between the groups of animals treated with the reference drug trimetazidine at an isoeffective dose of 5,5 mg/kg and with the
L-carnitine-based PC at a dose of 25 mg/kg and above. The administration of L-carnitine-based PC at a dose of 11 mg/kg and 18 mg/kg did
not have a sufficient antihypoxic effect, and increasing the dose in the range of 32—46 mg/kg did not lead to an increase in hematological
parameters characterizing oxygen transport function. The ED_, of PC based on L-carnitine was determined to be 25 mg/kg.

Conclusion. In the model of moderate hemic hypoxia, PC based on L-carnitine at a dose of 25 mg/kg showed a pronounced antihypoxic
effect on hematological parameters (methemoglobin, hemoglobin, red blood cells and hematocrit), the values of which indicated the
dynamics of restoration of oxygen transport function. As a result of the action of PC based on L-carnitine at a dose of 25 mg/kg, the level of
methemoglobinwas lower by 40,71% comparedwiththe negative control and didnotdiffer from the group of the reference drugtrimetazidine
atadose of 5,5 mg/kg. The levels of hemoglobin, red blood cells and hematocritin animals treated with PC based on L-carnitine at a dose of
25 mg/kg were higher by 30,96, 33,87 and 30,77%, respectively, compared to the negative control group and approached the level of
the trimetazidine group. The ED,, of the pharmaceutical composition based on L-carnitine — 25 mg/kg body weight — was determined

for antihypoxic activity in pregnant intact rats.

Key words: effective dose, pregnancy, antihypoxic effect, pharmaceutical composition, L-carnitine.

Beryn. AkryanabHicTb. OCHOBHUM YUHHHUKOM, IO
IHIyKy€e PO3BUTOK 0araThOX HEraTMBHUX 3MiH B Opra-
HI3MI MaTepi Ta IUIofa, € XPOHIYHUH JC(IIUT KUCHIO.
3aBISIKM IUIAIICHTApPHOMY KpPOBOOOITY IUTIJ OTPHMYE€
MoKUBHI pedoBuHU Ta kuceHb (Chu, 2019), motpeda
B SIKOMY 3MIHIOETBCSI TIPOTSITOM BHYTPIIITHEOYTPOOHOTO
PO3BHTKY Ta 3pOCTAE i3 APYroro TPUMECTpPY BariTHOCTI.
Bigomo, 1m0 BHYTpPIIIHBOYTPOOHUII PiBEHb KUCHIO Ta
MeXaHI13MH, SIKi HOr0 KOHTPOJFOIOTh, 3IHCHIOIOTH pery-
nsniro mwianeHTanii (Dunwoodie, 2009).

lecTamiiHuil TIMOKCHYHHNA CTpEC € TOMHUPESHUM
SIBUIIIEM, 1[0 BHHUKAE€ B pa3i 3aXBOPIOBaHb CEpIll Ta
JMXaJIBbHOT CHCTEMH, aHeMii, OpOHXIaJbHOI acTMH,
TIOTIOHOMAIiHHA Matepi (Jang, 2015; Siragher, 2021).
Tako)k OMHIM 13 TTATONOTIYHUX CTaHIB, IO MTPU3BOTUTH
JI0 3HIDKCHHS HAJXO/KECHHSI KUCHIO Ta MOXKHUBHUX PE0-
BHH [I0 TUTOJA dYepe3 IUIaleHTy, € (eTormaneHTapHa
HepocTarHicTh (1ani — @ITH), momupeHicTh AKoi CTaHo-
BuTh 10% cepen ycix BaritHocTer (Chu, 2019). V pasi
OITH BinOyBaeThCs 3SHUKEHHS MATKOBO-TUIAIIEHTAPHOTO
KPOBOTOKY, SIKE€ 1HIIIIFOE KACKa MOJICKYJIAPHHUX €(EKTIB,
10 MPHU3BOAATH 0 TilOKcii, TpomMOO3y, 3amajeHHs Ta
JUCOYHKINT eHnoTemansaux KiituH. Hacminkom OITH
MOXYTb OyTH ITPEEKIAMIICisl, TeCTallil{Ha TiepTeH3is Ta
3aTpUMKa BHYTPIIIHEOYTPOOHOTO PO3BUTKY, IIEpeIUacHi
MOJIOTH Ta MiABMIIEHUH PHU3MK CHOHTAHHOTO abopTy
B HacTynHux BaritHocTsX (Pels, 2020).

CyuacHl JOCHIJKEHHS ONHCYIOTh B3a€EMO3B’ 30K
(YHKITIOHATFHUX TTOPYIICHD IUIAIICHTH 31 CTAHOM 3710-
POB’S TUIO/a, HOBOHAPO/KEHOTO Ta HAIaJKa Yy Bijja-
JICHOMY BiJl HapOJDKEHHsI repioni. Takoxk MaToyioriyHi
3MIiHM y IUTAIIEHTI ¥ yCKJIaJHEHHS BariTHOCTI (mpee-
KJIAMIICisl, TepenJacHi IOJOTH, 3aTPUMKa PO3BHTKY
m10/a) (OpMYIOTh 10 BOCEMH Pa3iB BUIIHMIA PU3UK cep-
[IEBO-CYIMHHUX 3axBoproBaHb (nam — CC3) y marepi
B MaiibyTHpoMy (Holzman, 2021).
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linokcis Matepi Ta MOPYIICHHS TPAHCIIOPTY TOXKHB-
HHUX PEUOBMH 10 IUiofa, yHacmimok PITH, HerarmBHO
BIUTMBAIOTH HA PO3BUTOK CEPIS Ta HEOHATANBHY CYAUHHY
¢dynkuito (Jang, 2015). Cepue miona ayxe 4yTiauBe 0
BHYTPIITHHOYTPOOHOT TIMOKCIT, SIKa CIHPHSIE BUTOHYCHHIO
MioKkap/a, o Moxke OyTH HACTITKOM 3HMYKEHHS KIIITHHHOT
niporidepartii. Takok YHACTIAOK TIITOKCIT CIIOCTEPIraeThCst
3HIDKCHHS YHCIIa CEPLEBUX CKOPOUYCHb, Yepe3 IO 3MEH-
IIyEThCS XBWJIMHHUNA 00’€M KpoBi Ta mepdy3is TKaHWH,
110 111 OLIBIIE TIOCHITIOE TimoKcuuHui ctaH (Ream, 2008).

lonoBHMM B 1HJWBITyaJli30BAHOMY IIJIXOII parlio-
HalbHOT (papMakoTepariii, 3 METOI KOHCTATaIlil TOCTAaTHIX
TO3UTUBHHX €(DEKTIB 32 HASBHOCTI MIHIMAJILBHUX PHU3HKIB,
€ BCTAHOBJICHHS CepPeIHbOE(EKTUBHOT 1031 (J1asti — E)ISO).
BukopucraHHsT HAWHIKYOT e(heKTUBHOT JI03H € 0COOIHBO
OaxaHUM TO[I, KOJIM JIKApChKi MperapaTd BUKOPHCTOBY-
FOTBCS TIIJT Yac BariTHOCTI, a TAKOX JIISI JIOBIOCTPOKOBOI
npodinakTuky yckinaaHeHs CC3 B 0cib i3 Kap/ioBacKyIsip-
HUM pr3ukoM (Dimmitt, 2017), skuii Moxke chopMyBaTUCs
y BariTHOI Ta IUIOJA BHACIIJOK MOPYIIEHb (YHKIIOHY-
BanH# iarieHTy (Gallagher, 2023).

Tomy BaxmBum € Bcranosnenns EJI dapmane-
BTHUYHOT Komno3uiii (nam — ®K) Ha ocHOBI JiBOKapHi-
TUHY y BariTHUX TBapUH 3 TEOPETUIHO OOIPYHTOBAHOIO,
BUPaKEHOIO AHTHUTIMOKCHYHOIO Mi€I0, sSika O BIDIMBAIA
Ha OCHOBHI marorenetnyHi nanku OITH Ta Oyna 6 6e3-
TICYHOIO [UIS TUTOAA.

O06’ektoM 1poro pociimxends € ®K Ha 0OCHOBI
JBOKAPHITHHY y (OpMi CYOITIHIBAIBHUX TaOJIETOK, sIKa
po3pobaeHa B CEKTOpl TEXHOJOTI JIKapChKUX (hopMm
JepxaBHOi ycTaHOBU «IHCTHTYT MpoOJieM CHIOKPUH-
Hoi marojorii iM. B.SI. Janunescekoro HarioHansHOT
akazeMil MeINYHUX HayK YKpaiHW» MiJ KepiBHUITBOM
C.II. KycroBoi. OCHOBHUMH JiI04MMH KOMIIOHEHTaMH
00’€KTa JTOCIHI/DKEHHSI € JIIBOKAPHITUHY TiAPOXJIOPHUT
i minuH y cniBBiaHomeHHi 1:1 (Kustova, 2020).
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Mera gocuaigkxennsi. Busnauenns E,ZISO (hapmarie-
BTHYHOI KOMITO3UIIii HA OCHOBI JIIBOKAPHITHHY 3a aHTH-
TOOKCUYHOIO JI€X0.

Marepiasau Ta MeToau gocigaxeHHs. JlocnipKeHHS
MPOBEICHO HA 72 HENIHIWHUX BariTHUX IIypax BIKOM
6 Mics11iB. 3 IepIIOro IHS BariTHOCTI, SIKUI BCTAHOBIIEHO
3a HASBHICTIO CIIEPMATO301/IiB y BariHAJIBHUX Ma3Kax,
I0/ICHHO BIPOJOBXK 15 110 1rypam, y BUDNIAL CycHeHsii
i3 TBiHOM-80, BHYTpINIHBONIITYHKOBO BBOAMIN DK Ha
OCHOBI JIIBOKAPHITUHY, a IypaM TIPYyNd MO3UTHBHOTO
KOHTPOJIIO — pepepeHTHHI mpenapar — TPUMETa3HIIH
(tabnerku, 20 mr, TOB «Actpadapm», Ykpaina), sikuii
€ KapIiOIHUTONPOTEKTOPOM, I1HTIOITOPOM OKHUCHEHHS
BUIBHUX JKUPHHUX KHCIIOT, MPOSIBISE aHTHAHTIHAIBHY
i arTUrinokcuyHy Jiro (Van de Bovenkamp, 2020). Bin-
MOBITHO JI0 IHCTPYKIIT IS METUYHOTO 3aCTOCYBaHHS
n00oBa 1032 TPUMETA3UINHY IUISl JIFOAMHHA CTAaHOBHUTDH
60 mr (20 mr tpuui Ha 100y). Metomom FO.P. Pubo-
JIOBIIEBA, 3 ypaxyBaHHSAM Koe(illieHTa BHUIOBOT UyTIIH-
Bocti (I'magkux, 2016), Bu3HayeHa i3oedexkTuBHA 1032
TPUMETa3HIUHY JUIsl ypiB — 5,5 mr/kr. Jlo3a KokHOT
akTuBHOI cyOctanii @K Ha ocHOBI JIIBOKapHITHHY CTa-
moswia 11, 18, 25, 32, 39, 46 mr/kr.

ExcniepuMeHTanbHi TBapUHU OynM PO3MOALICHI Ha
9 rpym 1o 8 1ypiB y KOXHi#, 3 Macoro Tita 210-230 .
Ilepma rpyna — iHTakTHUI KOHTpOIIb. Jpyra rpymna Oymna
HETaTUBHUM KOHTPOJIEM i3 BBEICHHSM IHUCTHIHOBAHOL
BoIM B 00’emi 3,2 M, KM €KBiBaJIeHTHHUH 00’ emy
CycCIieH3ii, 110 BBOJIWIIACS MIJJIOCTITHUM Tpyrnam. Tra-
pHHAM 3 Tpynu BBOIWIN IMpenapar MOPiBHIHHSI — TPU-
MeTa3uJMH B i30eekTuBHIN 1031 5,5 mr/kr. ®K Ha
OCHOBI JIIBOKAPHITHHY BBOJWJIM B TaKUX J03ax: 11 Mr/kr
(4 tpyna), 18 mr/kr (5 rpymna), 25 mr/kr (6 Tpyna),
32 mr/kr (7 rpyna), 39 mr/kr (8 rpymna), 46 Mr/kr (9 rpymna).

I3 16 mo 20 aeHp BariTHOCTI BITBOPEHO MOMIpHY
TeMi4Hy TilOKCII0 HIISIXOM BHYTPIITHHOOYEPEBUHHOTO
BBEJICHHS HITPHUTY HATpit0 B 71031 50 MI/KT' mpoOTATOM
5 ni6 (Popazova, 2022).

Ha 20 neHp BariTHOCTI, Yepe3 TOAUHY TICIS MOJICITIO-
BaHHs Te€MIYHOI TiMOKcii, MpoBeaeHo 3a0ip KpoBi 3 Jiare-
paJIbHOI XBOCTOBOT BeHM Ta 3a0iil niypiB. TBapuH BUBO-
JIAJIH 3 EKCTICPUMEHTY 3 TOTPHUMAHHSIM [IPaBHJI €BTaHA3I1.

PiBeHb TeMOMIO0IHY BH3HAUEHO TeMOTIOOIHITAHIT-
HUM METOIOM, METTEMOIIIO0iHY — CHEKTPO(OTOMETPUY-
HUM METOZIOM i3 BUKopHcTanHsM Habopie TOB «Hayxko-
BO-BUPOOHHUUE MIANPUEMCTBO «DUTICIT-A1arHOCTHKAMY.
['emaTokpuTHE YHCIO BH3HAYAIH METOIOM LIEHTPHU]Y-
TYBaHHS B TEMATOKPUTHHX Kamisipax 3a JOMOMOTOI0
reMaToKpuTHOT IIeHTpupyru CM-70 kommanii “ELMI”.
KinbKicTb epUTpOLUTIB MifipaxoBaHo B kKamepi [opsieBa.
EpurporurapHi iHJeKCH BU3HAYCHI 32 YHI(QIKOBAaHUMH
(bopmynamu.
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Busnauenns epexmusnoi oosu. EJ1, papmaneBTny-
HOi KOMIIO3HWIIII Ha OCHOBI JIIBOKAPHITHHY BU3HAYECHO
METOJIOM HaMEHIINX KBAPATiB 3 BAKOPUCTAHHSM IIPO-
oiT-anamzy (Kepimosa, 2020).

BigmoBianicTe  edekTy, SKHI  cHOCTepiraBcs
B JIOCHiZI, MpoOiTaM 3 ypaxyBaHHSIM «pOOOYUX TMpO-
6i» g edextie 0 Ta 100% BH3HAUCHO 3a TAOMHIICIO
M.JI. Benenbkoro. Barosi koedimieHTH mpoOdIT BHU3HA-
YeHi 3a Tabiuiiero, sika po3podiena Jlesimom DinHI.

VY 3araJlbHOMy BUDISJ 3aJICKHICTh MK JT03aMH Ta
npoGiTaMU BUPAXKAETLCA PIBHAHHAM NpsMoi: ¥ = b, +
b, X, ne X — 1031 JOCIiKyBaHOTrO Hpenapary Ha 1 xr
MacH Tina TBapuHu, Y — 1pobiTu, b, ta b, — koediuientu
perpecii. [TapameTpu 11bOT0 PiBHSHHSI 0OUUCIICHI METO-
JIOM HallMEHIINX KBaAparTiB 3a HopMyIaMu:

b = Zi]ilxiyfzf xZi[ilzi xZi}ilx"z" leZly"zi
= 2
Z,-]Z]zi xz,-}z,xfzi - (Zleizi)
B z,-lzlyizi - b (Z[}ZIX,-Z,)

b, - ,

B

J€: X, — 1-€ 3HAYEHHs J03H npézﬁzépaTa B MI/KI' MacH Tina
TBapUHM;
y, —i-€ 3HaueHHs npobirta edeKTy, o BiANOBi1a€ BU3HA-
YeHil 1031 X;;
7z, — i-€ 3HAYEHHs BaroBOro KoedilieHta mpodiTa, mo
BiJIMOBIac y.;
N — KUTBKiCTh AOCHIIIB (1103).

Busnauenns ED ED] s T ED84 30IMCHIOBATIOCS 34
dhopmyoro:

502

Y -b,
b ’

ne X — BIAMOBiIHE 3HaYeHHS e(DEeKTUBHOI J103H;
Y — 3HaueHHs MPo0iTa, AKUN BIAMOBIAE i 1031;
b, Ta b, — xoedilieHTH PiBHAHHA JiHIKHOI perpecii;
ED,  (Effective dose) — KibKIiCTh PEIOBHHH, SKa CIPH-
quHsie BU3HaueHUH edekt y 50% cranmapTHOI rpynu
MIJTOCHTITHUX TBAPHH MPOTATOM JCSIKOTO TEPMIHY CITO-
CTEepEeKEHHS; BIAMOBIIae MpooiTy 5;
ED,, — KiNIbKIiCTh PEYOBHHH, KA MEHIIA HA OJIHE CTaH-
JTapTHE BiXUJICHHS BijI ED50 Ta COPUYUHSIE BU3HAUCHU N
edext y 16% craHmapTHOI TPpyNH IiIOCITITHAX TBAPHH
MIPOTSTOM JICIKOTO TEPMiHY CIIOCTEPEKEHHSI; BiAMIOBITa€
mpooiTy 4;
ED8 . KUTBKICTh PEUOBHHH, sIKa O1NIbIIIa HA OJTHE CTaH-
JIApTHE BIIXWICHHS Bij ED50 Ta CHOPUYMHSE NEIKUN
edexT y 84% cranmapTHOI rpynu MiJA0CTIAHUX TBAPUH
MIPOTSITOM JICSIKOTO TEPMIHY CITOCTEPEIKECHHS; BiIIIOBI A€
po0iTty 6.

B aHami3i ekcriepuMEHTABHUX JaHUX JIIS 103, SAKi
cnpuunsasi 0 Ta 100% edexTu, BiANOBITHO A0 METO-
nukn bapTiera, BUKOPHUCTAHO «BUIIPABICHUN» BIiICO-

X =
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TOK I I03HU, sIKa HE MPU3BOAUTH 10 lIOCJ'IiI[)KyBaHOFO

e(eKTy B )KOIHOI TBAPHHU B EKCIIEPUMEHTAIBHIN IPyIIi:

~0,25x100

PO = % , a U1 1034, sKa MPOABIISAETHCA y TBA-

n
pua 100% edexrom: P, :M % , e n — Kinb-
KICTb TBapuH Y TPYIIi. "
Crannapray noxu0ky EJI, pospaxoBysamu 3a ¢op-

MYJIOIO:

_ EDy, —ED;
XEDsy, — JZV 5
ne N — KUTBbKIiCTh TBApHH Y IpyIiaxX, BUKOPUCTAHUX LIS
JOCII/DKEHHS 7103, SIKi epeOyBaroTh y MEKaxX 3HAYCHb
mpoOiT Bix 3,5 10 6,5 (TOOTO KiJABKICTh TBAPHH Y BCIiX
rpymnax, 3a BUHSTKOM THX, SIKi BIIOBialOTh IMOBIPHO-
cti 0 Ta 100%).
Cranpaprae Bigxunenns EJl ) BusHadeno 3a popmyrioro:
EDy, 2
BepxHto Ta HHKHIO MexXy 95% J0BipuOro iHTEpBAIY
PO3paxoBaHo 3a (OPMYIIOI0:

AED, = EDyy + 1S,

Je ¢ — MOpOroBe 3HaueHHs t-kputepiro CThIOICHTA 3a
o0paHoOTO piBHA cTaTHCTUYHOI 3HauymocTi 0,05 Tta
ymcna ctynenis cBodoau f— 1, ge f — KiAbKiCTh TBapuH
y BCIX rpynax, 3a BHHATKOM THX, sIKi BiJIIIOB1Ial0Th iMO-
BipHOcTi 0 Ta 100%);

Seep, — CTaHAAPTHA TIOXHMOKA CEPENHBOE(EKTUBHOI
JI03H.
EJI,,, o0uncieno 3a popmyoro:
ED,, —-ED
ED,, = ED,, +——% =250

Xapaktep po3NoAiay JaHUX BHU3HAYCHO 3a Koedilli-
€HTOM Bapiarii, SKuii 00UMCIIOBAIH 32 POPMYIIOI0:

C, = ﬂ ,
ED,,

ne S, CTaHJApPTHE BIAXWICHHS

e(heKTUBHOI J03H.

VYci TBapuHU mepeOyBayid Ha CTaHIApTHOMY palli-
OHI Xap4yBaHHS 3 BUIBHUM JIOCTYIIOM IO BOJAW BiJIIO-
BimHO J10 pexomenaniit (Guide for the Care and Use of
Laboratory Animals, 2011). JlocmikeHHsT TTPOBEICHO
3 TOTPUMaHHAM: «CBPOMEHCHKOI KOHBEHIIIT PO 3aXUCT
XpeOETHNX TBAPHH, III0 BUKOPHCTOBYIOTHCS TSI AOCIi-
HUIIBKUX Ta IHIMUX HAYKOBUX IIiek» Bij 18 OepesHst
1986 p. 3 momoBHeHHsMu Bijg 2 TpymHs 2005 p.;
«dupexktuBu €Bponeiicbkoro napiaamenty ta Pagu €C
PO 3axXHUCT TBAPHH, SKi BUKOPHCTOBYIOTHCS JJISI HAy-
koBux muei» 2010/63/€C Big 22 BepecHs 2010 p.;
«3araypHUX eTHYHHUX IPHUHIHIIB EKCIICPUMEHTIB Ha
TBapUHAX», yXBajeHuX [1’aTuM HallioOHAIEHIUM KOHTpE-

CepenHbO-
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com 3 Oioeruku (M. Kuis, 2013 p.). uzaitn excnepu-
MEHTY Y3TO/DKCHO Ha 3acCiJlaHHI KOMICIi 3 muTaHb 0ioe-
TuKkH HarioHaapHOTO (hapMareBTUYHOTO YHIBEPCUTETY
(1 mucronama 2021 p., mporoxon Ne 7).

CraTHCTUYHUHN aHATI3 OTPUMAHUX JAHUX MTPOBEICHO
3a OMOMOTOI0 MAKeTy CTaTUCTUYHUX Iporpam Excel
2010 Ta Statistica 10.0 3 BUKOPUCTAHHSIM KPHUTEPiIO
[Janna. OTpuMaHi pe3ylbTaTH MPEeACTaBICHI y BUTIIIIL
MeJliaHH, MEepIIoro Ta TPEThOro KBapTHUIiB. BinmiHHO-
CT1 MIX TPyIIaM¥ BBa)KAIIM CTATHUCTHYHO 3HATYIIUMH 32
p < 0,05 (ArpamenToBa, 2007).

Pe3yabTraTn fgociigxeHHsi Ta iX 0OroBOpeHHsI.
B 0oCHOBI TeMi4HOT TIMOKCIT J€KUTh 3HUKEHHS KHUCHE-
BOT EMHOCTI KPOBI, CIPUYMHEHE aHEMIEr0 a00 MOpyIIeH-
HSIM 37aTHOCTI TeMOTNIO0iHYy 3B’sI3yBaTH W €()EeKTUBHO
JOCTABIITH KUCEHb 10 TKaHWH. Y pa3l BBEICHHS HIT-
PHUTy HaTpil0 yTBOPIOETHCS AUCOYHKIIOHATBHA (opma
reMOnIO0iHy — METreMorIo0iH, y sKii JIBOBaJICHTHE
(Fe?") 3amizo reMy OKHCIIOETBCS JI0 TPHBAIECHTHOTO
3aiiza (Fe’"), 1o yHEeMOKIHMBIIIOE 3B’ A3yBaHHS KHCHIO
i eeKTHBHE HOTO BUBUIBHEHHS JIO TKAaHHH OPTaHi3MYy.
PiBeHb METreMOro0iHy Y KPOBi € BaXKJIMBHUM JiarHOC-
TUYHUM NapameTpoM rinokcii (Kaewprayoon, 2020).

PesynbraTi TOCHTIKEHHST aHTUTIMOKCHYHOI Jii DK
Ha OCHOBI JIBOKapHITHHY, HA MOJIEJIi TOMipHO{ reMiuHOi
rinokcii, mpeacraniieHi B Ta0u. 1.

VHacnmiziok [ii TOMIpHHMX JI03 HITPUTY HaTPilO
B IIypiB CIOCTEPIra€ThCsl 3HAYHE IiIBUIICHHS PIBHS
MeTreMornob6iny Ha 192,24% mnopiBHAHO 3 iHTaKTHUM
koHTposieM (3,39 npotu 1,16 r/m, p < 0,05).

VY rpymi TBapuH, ski orpumyBanu @K Ha 0CHOBI J1iBO-
KapHITHHY B JI031 25 MI/KT, piBeHb METIeMOITIO0iHy OyB
CTATUCTUYHO 3HaUyIIe HIKIUM Ha 41,57% mopiBHSHO 13
IpyIoro TBapuH, skuM yBoamii OK Ha 0CHOBI JTiBOKapHi-
TUHY B 1031 11 mMr/kr (2,01 npotu 3,44 r/m). PiBens metre-
MOIJIO0iHY y TBapHH, sIKMM yBoauu OK Ha 0CHOBI JiBO-
KapHITHHY B 71031 25 MI/KT, HE Bipi3HIBCS Bij ITOKA3HUKA
TPYIH TBapWH, IO OTPUMYBAIX TIPEHapar IOPiBHIHHS
tpumeTasuauH (2,01 nportu 1,96 r/m).

Menm BupaxkeHe TinBuIeHHS (mpubmmzHo 73%)
piBHS METreMOmI00iHy y TBapuH, siki oTpumysamu OK
Ha OCHOBI JIIBOKAPHITHHY B 71031 25 MI/KT 1 BHIIE, TTOPIB-
HSHO 13 TPYIIOI0 iHTAKTHOTO KOHTPOJIO, MOSICHIOETHCS
AKTHUBAI[IE0 METIEMOTIO0IHPEAYKTA3H.

B ekcrepuMeHTaNbHUX TpyMax CIOCTEePIraroThes
3MIHH PIBHIB E€PUTPOIMTIB 1 IeMODIOOIHY BHACIIIOK
TiMoKcii, IO 3yMOBICHO MeMOPaHOAECTPYKTHBHUMHU
MpoIecaMy B €PUTPOIMTAX i 3MEHIIICHHSM 1X KiJTBbKOCTI
BHACJIIJTIOK TEMOTi3Y.

3HauyHMI TeMOJi3 IPU3BOAUTH JO 3MEHIICHHS IIPO-
JIyKuii i aKTUBHOCTI CUCTEMH IJIyTaTiOHY, SIKUH € yHi-
BEPCAIBHUM PETYSITOPOM TOMEOCTa3y B OpTaHi3Mi, Imif-
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Ta6muis 1
Brums ¢apmaneBTnyHoi KoMIo3uilii Ha 0CHOBI JIIBOKAPHITHHY HA remMaroJiorivni nokasuuku (n =8, Me [Q - Q,])
Cepenniii Cepenns .
VR . KOHILEHTpauist
. CepenHniii 00’em BMiCT X
I'pyna TBapuH, I'emoru100in, Epurpountn, | Metremo- | I'ematokpwur, . remMorji00iny
Ne . €pUTPOLMTA, reMor100iny .
103a r/n x10%/n I00iH, I/ A/ A B 00°eMi
ba B €PUTPOLHTI, .
ePHTPOLHUTIB,
nr
r/n
| iHTAaKTHUI 136,45 5,98 1,16 0,42 69,57 22,69 325,65
KOHTPOIIb [130,75-143,98] | [5,56-6,24] [1,11-1,23] [0,40-0,44] [68,31-75,57] | [22,24-24,59] | [325,37-325,99]
) HerarHBHUI 85,10%* 3,75% 3,39% 0,26* 71,43 22,98 321,80%*
KOHTPOIIb [79,25-93,20] [3,40-4,13] [3,24-3,44] [0,25-0,29] [70,39-73,43] | [22,64-23,66] | [321,06-322,69]
5 | TPuveTasmann, 119,95 o 5,140 1,96 o 0,370 68,96 22,39 324,770
5,5 mr/kr [107,88—-122,88] | [4,86-5,46] [1,69-2,15] [0,33-0,38] [66,94-70,43] | [21,73-22,87] | [323,94-324,94]
. E;Za P 88,25%" 3,71% 3,445 0,27%A 74,89 24,14 322,17 *A
1 Exr/xr Y [86,03-90,63] [3,47-4,01] [3,36-3,59] [0,27-0,28] [70,00-77,16] | [22,60-24,84] | [321,91-322,42]
PK i ocriopi 92,20%" 3,79% 2,86% 0,29% 75,56 2437 322,59%A
5 | niBOKapHITHHY,
18 /e [86,73-94,90] [2,88-4,10] [2,54-3,17] [0,27-0,29] [72,26-93,22] | [23,34-30,01] | [322,00-322,85]
@K Ha ocHOBI o o o o
6 | nisoxapuitumy 111,45 o 5,020 2,01 o 0,34 o 67,18 21,79 324,21
25 wr/kr > 1 [107,65-113,75] | [4,74-5,27] [1,86-2,21] [0,33-0,35] [66,61-69,56] | [21,56-22,52] | [323,93-324,37]
®K Ha 0CHOBI
7| sisoxapsitms 113,05 o° 5,04 o° 1,97 o° 0,35 ° 68,25 22,10 324,32
0 l\l:/)IF/KF % [106,30-116,28] | [4,68-5,31] [1,72-2,13] [0,33-0,36] [67,73-69,98] | [21,98-22,65] | [323,83-324,54]
®K Ha 0CHOBI
8 | misoxapmit 111,90 o° 5,03 0° 1,97 o° 0,35 ° 67,60 21,89 324,25
39 ﬁr/lcr % [103,33-115,00] | [4,67-5,32] [1,70-2,26] [0,32-0,35] [66,21-68,42] | [21,43-22,18] | [323,60-324,46]
0 Jﬁ’f:a :’IICT“;:‘ 112,15 0° 5,04 0° 2,04 0° 0,35 0° 67,29 21,82 324,26
Z:ﬁr/l{r ¥ [102,90-114,98] | [4,67-5,21] [1,62-2,32] [0,32-0,35] [66,15-68,87] | [21,37-22,31] | [323,56-324,45]

IpumiTka: n — KiTbKicTh TBapuH y rpymi, Me — meniana, Q, — mepumii keapTuib, Q, — TpeTiil KBapTHIb, * — CTATUCTHYHO
3Hauymii BigMiHHOCTI (p < 0,05) MOPIBHSHO 3 IHTAKTHUM KOHTPOJIEM; O — CTATHCTUYHO 3HAYYII BiIMIHHOCTI MTOPIBHSIHO 3 HETATUBHUM
KOHTpOJIeM; ~ — CTaTHCTHYHO 3HA4yIIi BimMiHHOCTI (p < 0,05) mMOpiBHSHO i3 TPUMETAa3UANHOM; © — CTATUCTUYHO 3HAYYIIl BiIMiHHOCTI
(p < 0,05) mopiBHsHO i3 TPyIOO TBapHH, siKi oTpruMyBanu OK Ha 0CHOBI JiBOKapHITHHY B 71031 11 MI/KT.

TPUMY€ CTPYKTYPHY LITICHICTb €PUTPOLUTIB 1 3aXUIIA€
reMOnIO0iH BiJT JIii OKHCHIOBaUiB, 10 3a0e3Ieduye pery-
JISIIII0  KUCHEBOTpaHCHOPTHOI (yHKIiT (JIaHOBEHKO,
2022). V TBapuH, siki orpuMyBaiu ®K Ha 0CHOBI JIiBO-
KapHITHHY B 1031 25 MI/KT Ta BHIIE, MiCIS MOACTIOBAHHS
TeMIYHOI TIMOKCii, piBeHb EPUTPOIUTIB 1 TeMOIIO0IHY,
3HUKY€ETBCSI HE TaK CYTTEBO, TOPIBHSHO 13 TPYTOIO HeTa-
THUBHOTO KOHTPOITI0. MOYKHA TIPUITYCTUTH, IO 1€ 3yMOB-
JICHO MiJBUINEHHAM KOHIeHTparii rmyrationy (Kepka,
2020).

KinpkicTh epUTpPOLMTIB y TBapuH, SIKUM YBO-
mn @K Ha OCHOBI JIIBOKapHITUHY B 71031 25 MI/KT,
craHoBmwia 5,02 x 10'%/n, mo HaGmMXKaeTecsd 0
3HaueHb  IIpemapary  MOpIBHAHHSA  TpPHMETa3u-
uny — 5,14 % 10'2/11, € cTaTUCTHYHO 3HAYYIIE BUIIIOKO HA
35,31% mopiBHSAHO 13 TPYIOIO TBAPHH, SIKi OTPUMYBAIH
@K Ha 0CHOBI JIIBOKapHITUHY B 71031 11 Mr/KT.

BcraHoBiieHo, 10 piBeHb reMOIIIO0IHY Y TBapHH, sKi
orpuMyBaiy OK Ha 0CHOBI TIBOKAPHITUHY B 71031 25 MI/KT,
OyB BUIIMM Ha 26,29% TOPIBHSIHO i3 TPYIOIO0 TBapHH,
skuM yBoauin PK Ha OCHOBI JIIBOKapHITHHY B J03i
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11 mr/kr (111,45 nporu 88,25 r/1, p < 0,05) Ta maiixe
HE BIJPI3HSBCS BiJI rpynH pedepeHc-npenapary Tpume-
Ta3sUAUHY.

['emMaTOKpUTHE YKCIIO y TBAPHH, sKi oTpuMyBaid OK
Ha OCHOBI JIIBOKapHITHHY B 7031 25 MI/KT, Oyno craruc-
THUYHO 3HAYYIIIE BUIIUM Ha 25,93% MOpiBHSHO i3 rpyIIor0
TBapuH, kUM yBoauian DK Ha OCHOBI JTiBOKapHITHHY
B 7031 11 mr/kr (0,34 nporu 0,27 yi/m). CTaTUCTHYHO
3HAUYIMIUX BIIMIHHOCTEH MOKa3HHUKIB T€MAaTOKPUTY MiX
rpylaMHu TBapuH, sIKi OTpUMYBail TpuMeTasuanH i GK
Ha OCHOBI JIIBOKAPHITHHY B 71031 25 MI/KT 1 BUIE, HE
BUSBIICHO.

Y pesynbTari MpPOBEJCHOTO aHalizy TOKa3HHUKIB
CepeHhOro 00’ €EMY EpPUTPOIIUTA Ta CEPETHBOIO BMICTY
reMOITI00iHy B pUTPOLIUTI Cepe]] yCiX Iyl He BCTAaHOB-
JICHO CTAaTHCTHYHO 3HAYYIIMX BigMIHHOCTEH (Tabm. 1).
Bognouac Mix rpynmaMu TBapHH, sIKi OTpUMYBAJIH Ipe-
rapaT MOpPiBHSIHHS TPUMETA3UINH Yy 71031 5,5 Mr/kr Ta GK
Ha OCHOBI JIIBOKapHITHHY B J103aX 25, 32, 39 1 46 mr/kr,
CTaTHCTHUYHO 3HAYYIIUX BIJIMIHHOCTEH y TeMaToJIoriv-
HUX ITIOKa3HUKaX HE BUABJIICHO.
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BuienaBeieni pe3ynbraTié reMaToJIOTi9HOTO JOCTTi-
JDKSHHS 3 OI[IHKH aHTUTIMOKCUYHKX BiacTHBocTerd DK
Ha OCHOBI JTIBOKapHITHHY, Y Pi3HHUX 103aX, 1aI0Th MOX-
nuBicTh Bu3HauuTh EJI (Tabm. 2, 3).

TalOmuns 2
3Ha4eHHs 103 i piBHA aKTHBHOCTI (papMaleBTHYHOI
KOMIIO3HIIii HA OCHOBI JiBOKapHiTHHY, N = §

KiabkicTb TBapuH, siki
NPOSIBUJIU Biporianuii PiBenn B .
Jo3a, | AHTHTINOKCHYHUI e(eKT | epexTy y AroBun
MI/KT BigHOCHa | MPOOGiTax Koeq)l.mCHT
a6CoJII0THA npodir (Z)
yacToTa, )
4acroTa, n %
11 0 0,00 3,13 1,20
18 2 25,00 4,33 4,10
25 5 62,50 5,32 4,70
32 6 75,00 5,67 4,10
39 7 87,50 6,15 2,90
46 8 100,00 6,87 1,20

IpumiTka: n — KiABKICTh TBAPUH Y KOXKHIN TPYTIi.

Tabmung 3
Pe3ysibTaTn po3paxyHkiB AJ1s1 BU3SHAYEHHS
eexTUBHOI 103U (papmManeBTHYHOT KOMIO3H LIl
HA OCHOBI JIIBOKapHiTHHY

ITokazHuk 3HaueHHs
KinpKicTh TBapHH IS PO3PaxyHKY 3
CTaHJApTHOI MOXUOKH, N
Koedinient perpecii b, 0,09
KoedimienT perpecii b, 2,66
Bunpasnennii Bincorox P, % 3,13
Bunpasnenuii Bigcorok P, % 96,88
ED._, mr/kr 24,86
ED,,, Mr/kr 14,23
ED,,, Mr/kr 35,50
ED , Mr/kr 40,82
Cranmapraa moxn6ka ED, | (Sswn, ), Mr/kr 2,65
95% nosipunii inTepsan ED_ , Mr/kr 19,44-30,29
CraniapTHe BiIXUIEHHS (Sgp,, ), MI/KD 10,64
KoediuienT Bapiauii C,, % 42,78

Ha mizcraBi 3a71€)XHOCTI aHTUTIIIOKCUYHOI aKTUB-
HOocTi @K Ha OCHOBI JIIBOKAPHITHHY BiJl BUKOPHCTAHOT
JI031, METOIOM HAaiMEHIINX KBAaJIPaTiB i3 BUKOPHCTAH-
HSM np06iT-a§aHi3y, OyJ10 po3paxoBaHO MOKa3HUK El.lso
3a reMaToJIOTIYHUMH TapaMeTpaMH Yy BariTHHX IIypiB,
SIK1 OyJIM IMiJIIaHI MOMIpHIN TeMIYHIN TiOoKCIi. Ell,, ®K
Ha OCHOBI JIIBOKAPHITHHY IIIypPiB CTaHOBUTH 24,86 £ 2,65
MK/KT Macu Tina (95% moipuuii intepsan 19,44-30,29
MI/KT). XapaKTepuCTUIHA KpHBa «103a — epexr» OK Ha
OCHOBI JIIBOKAPHITHHY HaBeJieHa Ha puc. 1.

Takox Br3HaUeHAKUTbKICTH DK Ha 0CHOBIJTIBOKAPHITHHY,
1o cprauHsie BiHaueHuH edekt y 100% (3 ypaxyBaHHIM
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1,04
0,9 -
0,8 -

0,7 4

Probability

T T T T T T
1" 18 25 32 39 46

Dose, mg/kg

Puc. 1. XapakTepucTH4HAa KpUBa
«103a — eekT» PapManeBTHYHOI KOMMO3UIIil
HA OCHOBI JIIBOKAPHITHHY

«BUIIPABIICHUX» BIJICOTKIB) CTAHAAPTHOI TPYIH MiATOCTiI-
HHX TBapHH HPOTITOM JICSKOTO TEPMIHY CIIOCTEPEKCHHS —
ED, . fKa cranoBuTH 40,82 MK/KT. OCKUIbKH KiHIIEBI TOUKH
(«XBOCTI») KPHBOI HOPMAIBHOTO PO3HOILTY ACHMIITOTHYHI,
HAOMVKAFOYKCEH 10 OCl aOCIyC, HIKOMM 11 HE JOCSraroTh,
TO TEOPETUYHO HE MOYXKE ICHYBATH J103 (4 TAKOXK BI/INIOBITHUM
ix mpo0ir), sixi cipuanHstoTh epektn 0 1 100%. YV takomy
pasi mimg Yac IPOBEACHOTO AHAJI3Y CKCHEPUMCHTAIBHIX
JIAHUX JUIst 103, siki cripuaussui 0 ta 100% edexry, BuKo-
PHCTaHO «BUIIPABIICHUID BifICOTOK 3a baptierom. Brmpas-
JICHNH BiJICOTOK TSI I03H, SIKa HE TIPH3BOUTH /10 JOCIIIUKY-
BAHOTO €(DeKTy B JKOIHOI TBAPMHHU B CKCIICPUMCHTAIBHIN
rpymi, craHoBuTh 3,13%, a s J103H, sIKa TPOSIBISIETHCS
Y TBApUH CTOBIJICOTKOBUM €(DEKTOM, CTAHOBHTE 96,88%.

KoedimienT Bapianii cranoButh 42,78%, 1m0 cBil-
YHUTH PO BUTBHUN PO3MOILT JAHUX.

OTxke, Ha MOJENI IOMIPHOi TeMiuyHOi TiMmOKcii
y BariTHUX mypiB yBeaeHHs DK Ha OCHOBI miBOKap-
HiTHHY B 1031 11 Ta 18 MI/Kr He crpuse AOCTATHIN
AHTHUTIITOKCUYHINA [1i1, a 30IIbIIEHHs 03M B Jiama3oHi
32—46 MI/Kr HE TPU3BOIUTH JIO IiJBUINCHHS IeMaro-
JIOTIYHUX TOKA3HUKIB, SIKI XapaKTEepU3yIOTh KHCHEBO-
TpancnopTHy Qynkuiro. Takox Busnauena EJl, ) @K na
OCHOBI JIIBOKapHITHHY, SIKa CTAHOBHUTH 25 MI/KT.

Butokn CC3 MoxyTh hopMyBaTucs B Iepion Barit-
HocTi. Tomy ocobiamBOCTI mepebiry BariTHOCTI € Bax-
JUBUMH JUISI PO3YMIHHSI YWHHHKIB 1 IPUYUH PO3BHUTKY
3aXBOpPIOBAaHb y MaiOyTHROMY. AHEMisl HOCHUTH 4acTo
TPAIUIAETHCS Yy BariTHHUX, IO HETaTUBHO BIIMBAE HA
iXHe 310pOB’s Ta 310pPOB’s IUIOAA, SIKUH PO3BUBAETHCS
B YMOBaX TiITOKCIi.

VHacHiOK TIiMOKCii y BariTHUX MIypiB MOXYTh
BUHHKATH TiNEpKaJbLIi€ypis Ta METAOOMIYHHN aIu-
J103, SIKUH 1 IPOBOKYE BUBIIBHEHHS KaJbIlIO 3 KICTOK,
(opMye MATrPYHTS OCTCONOPOTUIHUX 3MiH, I[yKPOBOTO
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niabety, HedpoiTiady Ta MpeeKIaMIICii; TaKOXK Xapak-
TepHE 3MEHIIICHHS MacCH TiJla BHACTIOK 3HIKCHHS CIIO-
xuBanHA ki (Yang, 2013; Chu, 2019).

OtpumaHi pe3ysbTaTé CBiUaTh MPO NO3UTUBHY JHUHA-
MIKy ITOAANBIIOTO BiTHOBICHHS PiBHS CPUTPOLIUTIB.

OTrxe, npodinakrnyne 3acrocyBanus OK Ha ocHOBI
misokapHiTuHy B EJI | (25 MI/KT) IPOSIBUIIO BUpaXKEHY
AQHTUTINIOKCHYHY AKTHUBHICTh y BAariTHUX IIypiB, Ha
Moneii remiyHol rimokcii. BomHouac remarosioriudi
MOKA3HHUKH, SIKi XapaKTEepU3yIOTh KNCHEBOTPAHCIOPTHY
¢GyHKIi0, MaiXke He BiAPI3HAIUCS MK TpylaMHu TBa-
PHH, SIKi OTPUMYBAJH TNpenapar MOPiBHSIHHS TpUMETa-
3UJIUH B 130e(ekTuBHIN 1031 5,5 mr/kr Ta @K Ha 0CcHOBI
JIBOKApHITHHY B 1031 25 MI/KT 1 BUIIIE.

BucnoBkm.

1. Ha mopeuii nomipHoi remiunoi rinokcii ®K na
OCHOBi JIIBOKapHiTHHY B /1031 25 MK/KI nposiBuja
BHPA’KeHY AHTHTINOKCHYHY Ail0 1040 BIUIMBY Ha
reMaToJIOriyHi MOKa3HMKM (MeTreMoryIo0iH, remMor-
J100iH, epUTPOUMTH TAa reMaTOKPUTHE YMCJIO0), 3HA-
YeHHsI AKMX CBiTYWJIM NMPO AMHAMIKY BiIHOBJIEHHSI
KHCHEBOTPAHCIIOPTHOI (PyHKUiI.

2. Y pesyavbrari aii ®K Ha ocHOBI JiBokapHITUHY
B 103i 25 MK/KT piBeHb METreMorJj100iHy 0yB HUKYUM
Ha 40,71% nopiBHAHO 3 HEraTHBHUM KOHTPOJIEM i
He BiIpi3HABcA Big mNokazHuKa rpynu pede-
peHc-penapary TPUMeETa3UIHHY B n03i
5,5 mr/kr. PiBHi reMor;io0iny, epuTpouuTiB i remaro-
KPHUTHOIO YHCJA Y TBapHH, 110 oTpumyBaiu ®K na
OCHOBI JTiBOKapHiTHHY B 103i 25 MK/KT, 0yJI BUIITUMU
Ha 30,96, 33,87 i 30,77% BinnoBinHo, nopiBHsIHO i3
rPYNoOI0 HEraTHUBHOTO0 KOHTPOJIO Ta HAOIMKAIMCH
10 MOKA3HUKA TPy TPUMETAZUAUHY.

3. Buznauena EJI, papmaneBruynoi koMmno3uiii Ha
OCHOBI JTiBOKapHITHHY — 25 MK/KI MacH Tijla 32 aHTHTi-
TMOKCMYHOI0 AKTHBHICTIO Y BariTHUX iHTAKTHUX LIYPiB.

4. Ycranosieny EJl, dpapmaneBTHYHOI KOMNO31-
nii Ha 0CHOBi JIBOKAPHITHHY JOUiTHHO BUKOPUCTO-
BYBaTH JJ NoAAJbIIMX (papMaKoJIOTiYHUX 10CJIi-
AKeHb, 010 O0TPYHTYBAHHSI 32CTOCYBAHHS 3 METOI0
NpoQIAKTHKH PO3BUTKY HEraTMBHHUX HACJTiAKIB
¢eTonianieHTAapHOI HEAOCTATHOCTI B HAIIAAKIB
Yy mnicasHaTaJdbHOMY THepiofi, CIPUYMHEHUX BHY-
TPILIHBOYTPOOHOIO TiNOKCi€l0.
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CIJAY KOHOILJIEBUM. XIMIYHUM CKJIAJI, PAPMAKOJIOTTYHI BIACTHBOCTI
TA 3ACTOCYBAHHSA B MEJIULIUHI (OIVIA L JIITEPATYPH)

Axmyanvhicms. Jlikapcoki 3aco0u pocaunno2o noxooxcents ece Oinvbuie npusadaiolomy CROHCUBAUI8 Y 6CbOMY c8imi. Addice, AKO
ix nopieHamu i3 CUHMEMUYHUMU TIKAPCOKUMU Npenapamamu, mo @imonpenapamu Marmy YHIKATbHUL XIMIYHUL CKAAO, WUPOKE
3aCcmMocy8ants, € 00CHynHuMU ma oinb besneurnumu 01 300poe ’s. Cioay kononnesuii (Eupatorium cannabinum L.) poounu Aticmpo-
sux (Asteraceae) 30asna gidomuil y mpaouyitinit Meouyuni, aoxice Moxce 3HUNCY8aAMU apmepianbHUull MUCK, NOKPAWYS8AMU anemum
i cmumyniogamu oomin pevosun. Taxkodic pocauna 30amua nPoSGIAMU HCOBUOSIHHY, CEUOLIHHY, NPOHOCHY, NOMOIHHY, KPOBOCNUHHY MA
PAH03a20108ATbHY O

Mema oocnioscennsn. Yzacanonumu Cyuachi Oani HAyKoGUX 00CiOdCeHb W00 DOMAHIYHOI Xapakmepucmuku, NOWUPeHHsl, Ximid-
HO20 CKAA0dy Ma PapmMakoiociuHol akmugHOCmI ci0aya KOHONLEBO2O.

Mamepian i memoou. Ananiz inghopmayitinux HAYKOBUX OAHUX 30IUCHEHO 3a OONOMO20I0 MemoOi8 CUCIEMAMU3ayii U y3a2a1bHeHHs.

Pesynomamu oocniodcennn. Yzazanvneno Oamni Haykogoi nimepamypu w000 OGOMAHIYHOI XApakmepucmury, Qimoximiunoco
CKAA0Y, BUKOPUCIIANHS 8 MEOUYUHT MA PAPMAKONO2IYHUX 8IACMUBOCHIEL POCIUHHOI cuposuHu cidaua Kononnesozo. Pociunna cupo-
suna Eupatorium cannabinum L. micmums eipHy oniio, ¢prasonoiou, 2iopoxcuxopuyni kuciomu, noaicaxapuou, aikanoiou. Cyuaci
odocniddcenns 6iono2iuHOi AKMUSHOCI CRPAMOBAHI HA BUGYEHHA NPOMUNYXAUHHOIL, NPOMU3ANANbHOT, AHMUOKCUOAHMHOI Ul IMYHOMO-
Qymoiouoi i pocaunHol cupogunu cioaua koHonnegozo. Cioau KOHONesull Mae 00CMAamHI0 CUposurHy 6azy Ha mepumopii Ykpaiuu,
€ MANOBUBYEHUM, YIHHUM | NePCHEeKIMUSHUM 04ceperom DI0N02IUHO aKMUBHUX PEUOBUH.

Bucnoeok. Pocnunna cuposuna cioaua kononnesozo (Eupatorium cannabinum L.) modice 6ymu 0OHum i3 nepcnekmusHux 06’ 'exmie
HAYKOBUX QOCTIONCEHb [ HAOAL CIY2Y8amu YiHHOK CKIAO080I0 YACMUHOK eheKmusHuxX i 6esneunux gimonpenapamis 0s JiKy68aHHs
PISHOMAHIMHUX 3AXE60PIO6AHD.

Knwouosi crosa: cioau xononnesuti, Eupatorium cannabinum L., pimoximiuni 00cniodxcenns, (papmarkono2iumi 61acmueocmi.
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HEMP AGRIMONY. CHEMICAL COMPOSITION, PHARMACOLOGICAL PROPERTIES
AND APPLICATION IN MEDICINE (LITERATURE REVIEW)

Actuality. Herbal medicines are increasingly attracting consumers around the world. Compared to synthetic drugs, phytomedicines
have a unique chemical composition, are widely used, affordable and safer for health. Hemp agrimony (Eupatorium cannabinum L.)
of the Asteraceae family has long been known in folk medicine because it can lower blood pressure, improve appetite and stimulate
metabolism. Also, the plant is capable of exhibiting choleretic, diuretic, laxative, diaphoretic, hemostatic and wound healing effects.
Therefore, the generalization of modern scientific research data on the botanical characteristics, distribution, chemical composition
and pharmacological activity of hemp agrimony is of great importance.
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The purpose of the study. Summarize the current data of scientific research on the botanical characteristics, distribution, chemical
composition and pharmacological activity of hemp plant.

Material and methods. The analysis of information scientific data was carried out using the methods of systematization and
generalization.

Research results. The data of scientific literature on botanical characteristics, phytochemical composition, use in medicine and
pharmacological properties of plant material of hemp seedling are summarized. The plant material of Eupatorium cannabinum L. contains
essential oil, flavonoids, hydroxycinnamic acids, polysaccharides, alkaloids. Modern research on biological activity is aimed at studying
the antitumor, anti-inflammatory, antioxidant and immunomodulatory effects of hemp agrimony raw materials. Hemp agrimony has a

sufficient raw material base in Ukraine, is a little-studied, valuable and promising source of biologically active substances.
Conclusion. The plant material of the hemp agrimony (Eupatorium cannabinum L.) can be one of the promising objects of scientific
research and in the future serve as a valuable component of effective and safe herbal medicines for the treatment of various diseases.
Key words: hemp agrimony, Eupatorium cannabinum L., phytochemical research, pharmacological activity.

Beryn. AxryadibHicTb. Po3mupenHs acopTUMEHTY
JIKapChKUX 3ac00IB HA OCHOBI BITYM3HAHOI POCINHHOI
CHPOBUHH € OJJHUAM 13 BKJIMBUX 3aBIaHb CYy4acHOI (ap-
Marii. e moB’si3aH0 3 THM, IO (QiTOTEpaIis € OXHIM
13 Oe3MeYHUX 1 abTePHATUBHUX METOMIB JIIKyBaHHS
XpOHIYHUX XBOp0O. 3acTocyBaHHs (iT03aco0iB 103BO-
JISi€ TOCATTH BHCOKOI TEPaleBTHYHOI €(EeKTUBHOCTI Ta
3MEHIITY€e PU3UK MPOSABIB TOKCHUHHUX €(EKTiB. YKpaiHa
€ 0araTuM JpPKEpesioM POCIMHHOI Pi3HOMAHITHOCTI, /e
YHMAJIO POCIIHMH TPAIULiIHHO BUKOPUCTOBYIOTh Y TPaIu-
midHIA MeaunmHI. OJHAK 3HAYHA YaCTHHA [UX POCIHH
HE TiJIaBaiach HAJICKHOMY HAyKOBOMY JOCIIIKCHHIO
¢iToximiuHOTO TpOCiLTIO Ta Oi0JOTiYHOI aKTHBHOCTI,
0 YCKJIaIHIOE TX BUKOPUCTAHHSA B OQIIiiHIA MeTUIIHI
SIK MOTEHIIHHUX JIIKAPChKUX POCITUH. J[0 TaKUX POCIUH
HAJICKUTH cifad KoHoruieBuid. Ciiad KOHOIJIEBUN MaJio-
BHBYCHHUH MO0 BMICTy OlOJIOTIYHO aKTHBHUX PEUOBHH
1 (hapMaKoJIOTIYHHUX BIACTHBOCTEH. ToMy AOCHiKEHHS
pOCIMHHOI CHpOBUHHU Eupatorium cannabinum L. naOy-
Ba€ aKTyaJIbHOTO 3HAUCHHSI.

Marepiaiu Ta MeTOOM [JOCJHiIKeHHS. AHAaII3
IH(pOPMAIIMHIX HAYKOBHUX JaHUX 3MIACHEHO 32 JIOTIOMO-
TOI0 METOJIIB CHCTeMaTH3aIlil i y3araabHEeHHS.

PesysabTaTn gocaigkeHHsi Ta iX 0OroBOpeHHsI.
Cinau xoHorneBut, Eupatorium cannabinum L. (puc. 1),
€ 0aratopiuHOIO TpaB’sIHUCTOIO pocnuHoIo poxay Cimad

(Eupatorium) ponuan AlictpoBux (Asteraceae). Poc-
JMHA Mae 0araTo HasB, cepell SIKUX: KiHCbKA 2puéd,
KOHONEeNbHUK, B08UKU, DI3aK, CEMUBUXPUK, PEnUx,
cioaw, cidau, KoHonui 600sHI abo KoHoni cobayi, 0as-
HUK, nemuwhuk, Oyyenuw, Hemp agrimony (aHrniii-
CBKOIO MOBOMW), Eupatoire chanvrine ((ppaHIly3bKoI0),
Wasserdost (Himerpkoro), Canapa acquatica (itaiii-
cekoro) (Hrodzinskyy, 1992; Eupatorium cannabinum L.,
UKRBIN. URL: https://ukrbin.com).

Boraniuna xapakrepucTuka. Y cigaya KOHOILIE-
BOTO CTEOIIO MPOCTE, SIKE MOXKE OyTH IMPSIMOCTOSTYIM 200
3 PO3TaTyKEHHSIM Ha BEPXiBIIi, KOPHIHEBO-KapMiHOBOTO
a00 0arpsiHOTO KOJIBOPY.

Bucora moxe BapiroBatu Big 50 10 200 cM, 3a1exKHO
BiJ] yMOB 3pocTanHs. KopeHeBa cucTeMa mpeicTaBieHa
MIIIHUM TOJIOBHUM KOPEHEM 13 YHUCICHHUMH OIYHUMH
KopeHsMH. JIMCTKH cifadya KOHOILICBOTO 3 KOPOTKHM
YepenkoM (BEepXHI JUCTKM — CHJSA4Yi) Ta PO3MIIICHI
CcynpoTHBHO. JIMCTKM rrOoKopo3ciyeHi Ha 3—5 naH-
[IETHUX, HEPIBHOBEINKO3yOUaCTUX YaCTOK i3 3arOCTPEH-
HSIM N0 Kparo (BepXHi JUCTKH — mijokpai). IloBepxHs
JIMCTKOBOI TNIACTUHKU MOXe OyTH IVIaJKOI0 YU OITyIle-
HOt0. KBITKM TBOCTATEBI Ta MAIOTh MPUEMHUI METOBHIA
apoMar. ['ycre IIUTKOBHIHO-BOJIOTEBHIHE CYIIBITTS
YTBOPIOIOTH BiJl 4 10 7 KBITKOBUX KOIIMKIB, SKi MarOTh
po3Mipu MpUOIU3HO 6 MM 3aBIOBXKKH 1 2 MM 3aBIIH-

Puc. 1. Cina4 koHoILIeBHii y 3BU4AHHIX YMOBAX 3POCTAHHS
(Eupatorium cannabinum L., UKRBIN. URL: https://ukrbin.com)
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pmku. Binodok TpyOuactuii, 3a0apBneHuii y JiI0BHH,
OpynHO-pokeBUl abo Maibke Oinuit xomip. [lmig cigaua
KOHOIIEBOTO — 11e ciM’siHKa. [lepion LBITIHHS POCIMHU
3a3Bu4ail i3 wepBHA M0 cepmHs. Cimad KOHOIUICBHMA
HAJICKUTh JIO €BPOINEHChKO-3aX1IHO0A31aTChKUX BHJIIB
POCIIMH 1 MOIIMPEHUH Maiike 1Mo BCiid TepuTopii Ykpa-
iHu. PocniHa BonoronroOrBa, TIHLOBUTPUBAIIA, 3PDOCTAE
Ha Oeperax piuok i BOJAOIM, y BOJIOTHX Jicax i garap-
nukax (Hrodzinskyy, 1992; Eupatorium cannabinum L.,
UKRBIN. URL: https://ukrbin.com).

BHKOpUCTOBYIOTh TpaBy Ta KOpEHi, pijlie — JHCTS.
TpaBy (BepxiBKH pOCIHMHU 3aBIOBKKHA 30 cM) 1 JTHCTA
30uparTh y mepioa UBiTiHHSA pociuHu. Cymars Tia
HaMeToM ab0 y TPUMIIICHHSX, SKi J00pe MpoBiTpIO-
10Thcs. KOpiHHS 3aroTOBISIIOTE BOCEHH abo paHo
HaBecHI. [0TOBY CHpPOBHHY 30epiraroTh y CyXoMy MicIli
(Hrodzinskyy, 1992). Cinay koHOIUIeBUH HE € (papmako-
MEHHUM ITPEJICTABHUKOM JIIKAPCHKUX POCIHH YKpaiHU.

Pocnuna moke OyTH BUKOpHCTaHa [T ACKOPYBAHHS
camiB 1 mangmadTiB. Takok € BXIMBHUM €IEMEHTOM
€KOCHUCTEM PIYOK 1 BOAOMM, a/pke 3abe3neuye 3axucT
OeperiB BiJ epo3ii Ta CTa0LIBHICTh IPYHTY. € XapuoBOIO
Ta JKATTEBO BAKIIMBOIO POCIHHOKO JUTS OaraTboX BHJIIB
KoMax, 30kpeMa wmenoHocHux (Hrodzinskyy, 1992;
Eupatorium cannabinum L., UKRBIN. URL: https://
ukrbin.com).

®ditoxiMiuHi TOCTIZKeHHS POCIMHHOI CHUPOBUHU
Cijaua KOHOILIEBOTO 3arajioM CIPSIMOBAaHI HA BHBUCHHS
BMicTy edipHOi oii, ToicaxapuiB, alKaIOiIiB MipOTi-
suauHOBOTO psiy (Grigore, 2020; Al-Snafi, 2017; Ionita,
2013). Y TpaBi pociauHM 3HaiineHo 9-O-anrenoin-g,
10-gurigpotumorn, 9-(3-metundyranoin)-8, 10-murimpo-
TUMOJI, eyrnarooen3odypat, 2-TiApoKcu-2,6-1uMeTHI0eH-
30¢ypan-3(2H)-on,  1-(2-rigpokcu-4-MeTrideHin)npo-
man-1,2-mioH, 9-arnerokcn-8,10-emokcutmon 3-O-THriar,
9-anerokcu-8,10-murinporumon 3-O-Turiar, 9-areToKcu-
Mo 3-O-turnar, 9-rinpoken-8,10-qurigporimon, 9-i30-
Oytupunokeu-8,10-qurigporumon,  §-meTokcu-9-O-i30-
OyTUPUITUMOIT, 8-MeTokcu-9-O-aHrenoiITuMOont,
10-arieToKcH-8-TiIPOKCcH-9-O-aHTeIOITUMO,  EyTapyH,
2H-XpoMeH-2-0H, TapakcacTepos alerar, -CHTOCTepol,
crurmactepon (Al-Snafi, 2017). Y xopeHsx cinaya KOHO-
TUIEBOTO BUsIBIICHO OeH3odypanu (Al-Snafi, 2017).

V Haa3eMHIN 4acTHHI Claada KOHOIUIEBOI'O HAsIBHI 130-
MepH eXiHAaTHHY, JIKOIICaMiHiHY, IHTePMEJUHY Ta HHU3Ka
ix Oera-aneTu, Oera-aHrenin(TuIin) i 6era-(i30)Bajgepui
edipiB, 10 HaJEXKaTh JO ATKAJIOIIB IMIPOTI3UINHOBOTO
pany. Ilig3eMHa YacTHHA POCIMHHM MICTHTH IiPOTi3UIN-
HOBI QJIKaJIOiH, 30KpeMa i30MepH CYIiHIHy i aMaOimiHy
(Jarco, 2021; Ghobadi Pour, 2019; Al-Snafi, 2017).

3 BogHOTO eKcTpakry Eupatorium cannabinum L.
OyJ10 BHJIIJICHO TMOJIiCAaXapuad W 1ICHTHU(IKOBAHO K
4-O-meTunnnokypoHokcrinanu (Al-Snafi, 2017).

InenTrdikoBaHo mona 60 KOMIIOHEHTIB eipHOT Ol
Cilaua KOHOIIJIEBOTO, Cepe SIKUX B-IiHEeH, o-(peTanapeH,
0-TyMYJIeH, 0-(papHe3eH, IMMOHEH, 1,8-1IHHeo, TepIiHO-
JICH, JTIHAJIOOJ, O~CAaHTAaJICH, BAJICHIICH, TUMOJI, O-I[FIMEH,
p-LIMMEH, Y-TepriHeH, P-kapiodineH, OinukIorepMa-
KpeH, Y-KaJiHeH, O-Ka/liHEeH, JIE/I0N, Y-€BICCMOJI, Oi-Ka 1~
HoI, B-Oicobaoi, Hepul armerar, P-ceckBidenanapeH,
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repmakpeH D, oxcun xapiogerneny, 6-2-kapeH (Senatore,
2011). Edipna onis kBiTok Eupatorium cannabinum
L. MicTHTh Taki KOMIIOHEHTH, 5K TrepMakpeH D,
repMmakpeH B, BaneniieH i B-kapiodinen. B edipniit omii
3 JUCTA 1IeHTU(iKoBaHO 31 CIONyKYy, cepell HHUX Tmepe-
BaXarTh repmakpeH D, repmakpen B, P-kapiodineH.
Cepen TUX, 110 TPEBATIOIOTh, CKJIAJJOBUX YacTUH edip-
HO OMTii 3 KOPEHiB ciJlaua KOHOIUIEBOTO OyJIH MOHOTEp-
neHoBi edipu, Hepus 1300yTHUpAT, TUMUIMETHIOKCUI,
d-2-kapeH 1 B-ineH (Al-Snafi, 2017; Judzentiene, 2016;
Senatore, 2011; Judzentiene, 2003).

®DeHOIBHI CIIOTYKH HAI3EMHOT YacTUHU Eupatorium
cannabinum L. TpelCTaBleHI XJIOPOTCHOBOK KHUCIIO-
TOI0, KABOBOIO KHCIIOTOI, KBEPIICTUHOM, PYTHUHOM,
TaJIOBOIO KUCIIOTOIO, €YyIIAaTOPHHOM, CyIaTHIIHOM, [3-eK-
nmu3oHoM (lonita, 2013; Fraisse, 2011).

3 HamzemHOl 4acTtHU Eupatorium cannabinum L.
Oyi10 BuiIeHO (hr1aBOHU Ta (HJIABOHOJIOBI ITiKO3HIH. J{0
(1aBoHIB HaeXanu TiCHimymiH i eynadomiH, a 10 ¢ua-
BOHOJIOBUX INTIKO3UIB — acTparalil, keMigepos-3-pyTu-
HO3UJ, PyTHUH, Tinepo3u] Ta i3o0kBeptuluH (Dutta, 2016).

Metonom BEPX B ekcTpakTax TpaBu cifaya BUSB-
JICHO BMICT P-€KIIM30HY, €yNaTOpHUHY, CyNaTUIiHY, KBep-
IUTHHY, PYTHHY Ta KaBoBoi kucioTH (Grigore, 2020).

®apmakoJioriyuda akTuBHicTh. Cimad KoHOIUTE-
BUI BUSBISIE SKOBYOTIHHY, MOCIA0IIOBAIbHY, CEYO-
TiHHY, TOTOTiHHY, XOJEPETUYHY Ta pPaHO3aroloBajbHY
IO, 3HIDKYE apTepialbHUN THCK, BMICT XOJCCTEPHHY,
IIIOKO3HM Y KPOBI Ta 30y/KY€ alleTUT. YBa)KaeThCs, 10
pociuHa € JOOpHM KPOBOOYMCHHUM 1 CTUMYJIIOKOYHM
00MiH pedoBuHU 3acobomM. Hactoi, BigBapu 1 iHrasiii
i3 TpaBH 3aCTOCOBYIOTH y Pa3i JTUXOMaHKH Ta 3aCTyIU
(Al-Snafi, 2017; Hrodzinskyy, 1992). L1 pocnuiHa BUKO-
PHCTOBYETBCS B JIIKyBaHHI 3allalbHUX 3aXBOPIOBAHb
MaTKH Ta MaTKOBUX TPYO, a TAKOX Ternaro0igiapHoi cuc-
temu (Judzentiene, 2003; Hrodzinskyy, 1992). Hacriii
31 CBIPKOT'O JINCTS CiJjada BUKOPHCTOBYBANH JUIS 3yITHHKN
PSICHUX KPOBOTEU Mijl yac MEHCTpyalill, a cik 31 creden
HaHOCATh Ha cuHLI Ta nopisu (Jarco, 2021; Ghobadi
Pour, 2019; Al-Snafi, 2017; Hrodzinskyy, 1992).

HastBHa iH(pOpMAITist TIIO0 TOCTIKESHB MPOTHITYXJTHH-
HOI, MPOTHU3AIaIbHOI, TeMaroNnpOTEKTOPHOI M IMYHOMO-
JIYITFOFOYOT il POCITMHHOI CUPOBUHHM CiJla4a KOHOILIEBOTO
(Jarco, 2021; Grigore, 2020; Grigore, 2018; Chen, 2011).

ETanonpHUI €KCTPAKT MPOSIBIISE HIUTOTOKCUYHY JTIFO
Ha PaKoBl KIITHHU TOBCTOI kumiku HT29 Ta mposieise
cuHepriunuit eekr i3 mokcopyodinmHom (Grigore, 2018;
Ribeiro-Varandas, 2014). CeckBiTepleHOBUH JIAKTOH
ciZlaua KOHOIUIEBOTO €YyIaTOPIiOMiKpHH iHTiOye BHBIIb-
HeHHs HedTpodinamu mogunn IL-8 1 TNF-o (Michalak,
2019; Michalak, 2017).

utoTokcuuny (miHii pakoBux kimituH BT-20,
HepG2, Caco-2, Jurkat) Ta 3axmcHy JHit0 mpoTu Oak-
TepialbHUX EHIOTOKCHHIB 1 MpO3anaibHUX YHHHUKIB
(TNFa, IL-1B, IL-6) x10p0hOpMHOTO Ta BOJHOTO EKCTP-
aKkTiB Eupatorium cannabinum L. miATBEPKEHO EKCIIe-
pumentainbHo (Grigore, 2018).

EykanabiHomi,, BHAUTCHUH CECKBITEPIICHOBHI JIaK-
TOH 13 TPaBH Cijiada KOHOIUICBOTO, e()eKTHBHO TPHTHIUYE
STAT 3 (Signal transducer and activator of transcription 3),
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IO TiATBEP/PKY€E MEPCHEKTUBHICT BUKOPHCTAHHS Cimada
KOHOIIIEBOTO B JIIKYBaHH1 paKy Momo4Hoi 3anno3u (Wei, 2022;
Zhu, 2021). Pe3ynbraru gociimKeHb MOKa3aH, 110 eKCTp-
akt Eupatorium cannabinum mae 3Ha4Hy aHTHOKCHJIAHTHY
akTUBHICTH (Jarco, 2021; lonita, 2013; Fraisse, 2011).

AHTUMIKPOOHY aKTHBHICTb e(hipHOT OJIi1 OILlIHIOBAJIH
in vitro Ha 8 BUAAX rPaMIIO3UTUBHUX 1 TPAMHETATHBHUX
MiKpoopraHi3miB: Staphylococcus aureus, Streptococcus
faecalis, Bacillus subtilis, Bacillus cereus, Pseudomonas
aeruginosa, Proteus mirabilis, Escherichia coli,
Salmonella typhi Ty2. Pe3ynbraTé NMpoOAEeMOHCTPYBAIH
3HAYHy AHTUMIKpOOHY aKTHBHICTh MPOTH BCIX JOCIIi-
JUKYBAaHUX MIKpOOPTaHi3MiB, aje 0COOIMBO MO0 IpaM-
MO3UTHBHUX MIKPOOPraHi3MiB, 30Kpema Streptococcus
faecalis (Senatore, 2011).

JocnimkeHo, mo xiaopoGopMHHUI 1 BOTHO-CIIUPTO-
BHU eKcTpakTH Eupatorium cannabinum L. IPOSIBISIOTH
MPOTUMIKPOOHY Hito 1o Escherichia coli ta Bacillus
cereus, a TakoX NpoTHrpuOKoBy nito ao Candida
albicans (Purcaru, 2015).

BiTun3HAHUMH HAYKOBISIMH B PE3YJIbTaTi CKPUHIHIO-
BOTO JIOCIIIPKCHHSI BCTAHOBIICHO BUPAXKEHY MPSIMY TIPOTH-

MIKpOOHY aKTHBHICTh CITHPTOBOTO EKCTPAKTY HAI3EMHOI
yactuau Eupatorium cannabinum L. mono 2-Xx mramiB
Propionobacterium acnes: 4yTIMBOTO 10 aHTHOIOTHKIB
pisaux Tpyn i MLS-pesuctentHoro (Rusko, 2020). 3a
pe3ysbTaTaMy  JTOCHI/DKSHHSI OO 1HCEKTHIMIHOI Ta
PpETIeNIeHTHOT JTiT eKCTPAKTIB 13 TPaBH Ta JIUCTA Cij1ada KOHO-
tieBoro (Dar, 2013; Singh, 2015) Bu3Ha4€eHo, 1110 pociuHa
edexTrBHA B O0pOTHO1 31 MIKIJHUKaMHU O0OOBUX KYNBTYp
y TpOMiuHUX 1 cyoTpomniunux perionax — Callosobruchus
chinensis, ymunHkamu koMmapiB Culex quinquefasciatus
1 Aedes aegypti. EdipHa omisi cijjaya KOHOIJIEBOTO TPOSIB-
nsie pyHTimpaay gito (Dubei, 2007).

BucHoBkHu

Cinay KoHOIJIEBHI1 Ma€ HAJIEJKHY CHPOBHHHY 0a3y
HA TepeHaxX HAlIoI KpaiHu, MaJOBHBYEHMI i3 morsiay
BMiCTy 0i0JIOTiYHO aKTHBHUX pe4dyoBUH i ¢apma-
KOJIOTiYHMX BJacTUBOCTell. PocimHHa cupoBuHa
cizaua wonomyeBoro (Eupatorium cannabinum L.)
MosKe OyTH OHMM i3 HepcreKTHBHUX 00’ €KTIB HAYKO-
BHUX JIOCJIi/IKeHb i HaIaJIi CJIyryBaTH HiHHUM CKJIajI-
HUKOM edexkTUBHUX i Oe3nmeunux dironpenaparis

JJIs1 JTIKyBaHHSI Pi3HOMAHITHUX 3aXBOPIOBaHb.
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BIIVIUB ETAHOJIBHOI'O EKCTPAKTY TRIBULUS TERRESTRIS L. HA IMYHOJIOTTYHY
PE3UCTEHTHICTDH IIYPIB HA MOAEJII XPOHIYHOTI'O CKUIIMJAPHOTI'O IPOCTATUTY

Axmyansnicms. [lowyk i cmeopenns epekmugnux i Oesneunux npocmamonpomeKmopHux 3acodie na 0CHOBI 8iIM4UU3HAHOT TiKap-
CbKOI pOCTUHHOI CUPOBUHU 3ATULUAEMBCA AKMYATbHUM 3A80AHHAM CYYACHOT (himogapmakonozii.

Mema oocnidxcenns — oyinumu IMyHOMPONHI 61ACMUBOCHT emanoNbHo20 excmpaxmy Tribulus terrestris L. na moodeni xpoHiuno2o
CKURUOAPHO20 NPOCMAMUMY 6 Wypis.

Mamepian i memoou. /locniou npogsedeni na 96 cmamego3pinux 6e3nopoonux 6inux wypax macoro 220-240 2, axi ympumysa-
JUCh Y cmanoapmuux ymosax eisapiio Q0ecbko20 HAyiOHAIbHO20 MEeOUUHO20 VHIGEPCUMenty 3 GLIbHUM OOCIYROM 00 800U MA IXiCI.
Xponiunuii cxunudapnuti npocmamum y wypie SUKIUKaiu 00Hopa3oeum pekmanvhum yeeoennam 1,0 mn cymiwi ckunuoapy ma 10%
oumexcudy y cniggionowenni 1 : 4. ['ycmuii ekcmpakm 06monouenoi 8i0 niodie mpasu AKipYyie crankux ompumanuil ekcmparyiero 50%
eMmanoIoM y CRiB8IOHOWERNT TIKAPCLKA POCIUNNA cuposuna : ekcmpazenm (1 : 10) 3 Hacmynnum 1020 6UNAPOBYBAHHAM, 32VUWEHHAM
i cmanoapmusayicio. I[Ipenapamom nopisusanmna 6y8 06panuil opeaHonpomexmop meapunHo20 noxoodicenHs npocmamunen. Teapunu
vy 3 cepiax excnepumenmia Oynu NOOiIEHi Ha MAKi eKCnepUMeHmanbhi epynu no 8 0cooun y KodxcHiu: 1 epyna — inmaxmua, 2 — meapunu
KoHmponvrol namonoeii; 3 epyna — meapunu, ki npomsicom 20 016 nicis 66e0eHHsL hro202eHy OMPUMYSAAU 2YCIULL eKCIPAKM SKIPYI6
cnamnkux (150 me/ke, wooenno, HympiuHbouIyHKo60); 4 epyna — meapunu, saxi npomsicom 20 0i6 nicas 6eedenns guozoeeny ompu-
myeéanu npocmamuner (200 mxa/ke, wWooeHHo, 6HYMPIUHbO0UePeSUHHO). [s 3 ACY8AHHA Y4aACMI IMYHHUX MeXaHizMie y 3a0e3nedeHni
JUKY8ANbHOT Oii 00CHIONCYBAHUX 3ACO0I8 KOPEeKYIT Y MEAPUH 13 XPOHIYHUM NPOCAMUMOM 00CILONCY8ANU IXHIll 6NIUE HA NPoripepa-
TMUBHY AKMUGHICIb TIMpOoyumie nepugepuynoi Kposi, QYHKYIOHATbHY AKMUBHICMb HeUmpoQiibHUX epanyioyumis nepughepuunoi
Kposi y cnonmaunomy i inoykoganomy HCT-mecmi, a maxoowc na mai 1iKy8anHs OYiHIO8aIU 8i0N0GIOHT 3MIHU 6MICTTY IMYHO2I00YNIHI6
knacy A, M, G, pieHs yupKkynoouux iMyHHUX KOMIJLEKCI8 | YUMOKIHO8020 NpoQinio 6 cuposamyi Kposi.
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Pezynvmamu 0ocnioxycenns. Bcmanoseneno, wjo Ha MOOEni XPOHIUHO20 «CKUNUOAPHO20» NPOCMAMUMYy 6 Wypié emanoIbHUll 2yc-
Mutl excmpaxkm mpasu AKipyie CILaHKUX NposiGIs€ IMYHONPOMeKmMopHy Oi10: NOCUNIOE NPONigepamusty aKkmueHicmy nimpoyumis
nepughepuunoi Kposi 6 mecmi 3 KOHKAHABANIHOM-A, 8I0HOBTI0€ DYHKYIOHANLHY AKMUBHICIb HEUMPODInbHUX cpaHyioyumie nepuge-
puunoi kposi ¢ HCT-mecmi ma cnpusie 3aéeputenocmi gpacoyumosy, kopuzye emicm imynoanooyniunie (Ig A, Ig M, Ig G) ma sionoenoe
oananc nposananehux (PHII-a, IL-1p) i npomusananenux (IL-4, IL-10) yumoxinie, nepesepuiye 3a 6upasHicmio iMyHOKOpucy8aibHoi
0ii npenapam nopigHANHA npocmamuieH.

Bucnoeok. Ob6rpynmosana 0oyinonicms nooambuux OO0CHIONCeHb 3 Memol0 CMBOPEHHs HA OCHOGI emMaHONbHO2O 2YCMO20
excmpakmy Tribilus terrestris L. nosoeo ghimonpocmamonpomexmopa 3 iMyHOMOOYTIOIOUUMU BIACTNUBOCTHAMU.

Knrwuoei cnosa: cycmuii excmpaxm Tribullus Terrestis L., npocmamunen, 2yMopanoHuil iMyHimem, Yyumoxinosutl npoghins, iMyHo-
npomeKmopHa Ois.
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EFFECT OF ETHANOL EXTRACT OF TRIBULUS TERRESTRIS L. ON IMMUNOLOGICAL
RESISTANCE OF RATS IN THE MODEL OF CHRONIC TURPENTINE PROSTATITIS

Actuality. The search and creation of effective and safe prostatoprotective agents based on domestic medicinal plant raw materials
remains an urgent task of modern phytopharmacology.

The purpose of the study was to evaluate the immunotropic properties of the ethanolic extract of Tribulus terrestris L. in the model
of chronic turpentine prostatitis in rats.
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Material and methods. Experiments were conducted on 96 sexually mature outbred white rats weighing 220-240 g, which were
kept in standard conditions of the vivarium of the Odesa National Medical University with free access to water and food. Chronic
turpentine prostatitis in rats was induced by a single rectal injection of 1,0 ml of a mixture of turpentine and 10% dimexide in a ratio
of 1 : 4. A thick extract of the threshed from the fruits of Tribulus terrestris L. was obtained by extraction with 50% ethanol in the ratio
of medicinal plant material : extractant (1 : 10). followed by its evaporation, condensation and standardization. The organoprotector
of animal origin Prostatylen was chosen as the comparison drug. Animals in 3 series of experiments were divided into the following
experimental groups of 8 individuals each: Ist group — intact,; 2 — control pathology animals, 3rd group — animals that received a thick
extract of Tribulus terrestris L. anchovies (150 mg/kg, daily, intragastrically) within 20 days after phlogogen administration; Group
4 — animals that received prostatylen (200 ul/kg, daily, intraperitoneally) within 20 days after phlogogen administration. In order to
find out the participation of immune mechanisms in ensuring the therapeutic effect of the studied correction agents, in animals with
chronic prostatitis, their influence on the proliferative activity of peripheral blood lymphocytes, the functional activity of peripheral
blood neutrophil granulocytes in the spontaneous and induced NBT-test was studied, and the treatment background was evaluated
corresponding changes in the content of class A, M, G immunoglobulins, the level of circulating immune complexes, and the cytokine
profile in blood serum.

Research and results. It has been established that in the model of chronic “turpentine” prostatitis in rats, the ethanolic thick
extract of Tribulus terrestris L. shows an immunoprotective effect: it enhances the proliferative activity of peripheral blood lymphocytes
in the concanavalin-A test, restores the functional activity of peripheral blood neutrophil granulocytes in the NBT-test and promotes the
completion of phagocytosis corrects the content of immunoglobulins (Ig A, Ig M, Ig G) and restores the balance of pro-inflammatory
(TNF-a, IL-1p) and anti-inflammatory (IL-4, IL-10) cytokines, surpassing the comparative drug Prostatilen in terms of the expressiveness

of its immunocorrective effect.

Conclusion. Reasonable feasibility of further research aimed at creating a new phytoprostatoprotector with immunomodulating
properties based on the ethanolic thick extract of Tribilus terrestris L.
Key words: thick extract of Tribullus Terrestis L., prostatilen, humoral immunity, cytokine profile, immunoprotective action.

Beryn. AktyadibHicTb. ONHUM 13 HAMOMUPEHIIINX
3anajbHUX 3aXBOPIOBAHb YOJIOBiUOi cTaTeBOi chepu
€ XpoHiuHuil npocratut (nam — XII), skuil npu3Bo-
JUTH 10 PO3BUTKY HE JIMIIE epeKTHIIbHOI AuchyHKIIIT,
ane i Oesmtinas (Zhang, 2020; Yebes, 2023; Graziani,
2023). Tomy mnomyk edeKTHBHUX 1 Oe3MeyHHX JiKap-
CBKHX 3ac00iB Ui JIKyBaHHS 3alajbHUX 3aXBOPIO-
BaHb OpPraHiB YOJIOBIYOi CTAaTeBOi cepu 3aTUIIAETHCS
aKTyaJbHOIO MpoOJeMoro cyyacHoi (apmanii ta dap-
makojorii. OnTUMaJIbHUM MIAXOAOM JUISL ITOJIIIIEHHS
PENpOaYKTUBHOTO 3/I0POB’sl YOJIOBIKIB € 3aCTOCYBaHHS
MPUPOIAHUX 3ac00iB Kopekuii — (iTonmpocTaTronpoTex-
TOPIB 13 LIIMPOKUM CIIEKTPOM 3arajbHOMETa0O0Ii4HOTO
BIUIMBY Ha OPraHi3M 1 3JaTHICTIO KOPUTYBaTH MpoO-
BiJHI TATOr€HETUYHI MeEXaHi3MU MOPYIICHHS (yHK-
uii nepeamMixypoBoi 3ano3u (mani — I13) B ymoBax XII.
i 3aco0u CIpUYMHAIOTH KOMIUIEKCHUH BIUMB Ha [13:
3I1ACHIOIOTH TPOTH3aNajbHUNA, aHTHOKCUIAHTHUH, TTPO-
TUINIEMIYHUNA, aHTUNpONidepaTUBHUM, aHTHKaHLEPO-
TeHHUH e(eKT, BiHOBIIOIOTH IMyHHI Ta TOPMOHAJbHI
BIJITHOLIEHHS Ta CTPOMAJIbHO-CYIWHHY MIiKPOLUPKYJIS-
Lil0 Yy TKAHUHAX MPOCTAaTH, MOKPalyoTh B ymoBax XII
1 QyHkuioHanpHuid ctad. HallOinp nepcrneKTHBHUMHU
JUIA po3pOOJIEHHSI Cy4YacHUX (ITOMPOCTATOIPOTEKTO-
piB € JKapchKi POCIHHH, SIKi MarOTh MPOTH3AMajbHY,
AQHTUCENTUYHY, JEeCEHCHOLII3ytody, 00Ie3aclOoKiHINBY,
IMYHOMOZYJIIOIOUY JIif0 Ta 3[4aTHI MO3UTHUBHO BIUIMBATH
Ha reMocTa3 i MIKpOUMpPKyJsiLito y TkanuHax 13, ycy-
BaTH IM3ypUYHI MIPOSIBU Ta HOpMai3yBaTu 0OMiH pedo-
BuH (Hikitin, 2022; Kapnayx, 2014). Ogaum i3 Takux
MPEICTaBHUKIB BITYM3HAHOI (pIopH, 110 MOMIMpEHa Ha
TepeHax miBHIYHOrO [IpudopHoMOp’s, € SAKIpIi ClIaHKi
(Tribulus terrestris L.), diTonpenapaT 3 sIKOT Tpaju-
LilfHO BUKOPUCTOBYIOTHCSI B JIIKyBaHHI €pPEKTUIBHOL
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nuchyHKLIT, KIIMaKTepUYHOTO CUHIPOMY U aTepocKIie-
posy (Zhu, 2017). Jo cxinagy JIPC Ta ¢ito3acobiB Ha
OCHOBI SIKIPIIIB CIIaHKHUX BXOISATH y 3Ha4HIN KUIBKOCTI
noJi)eHONbHI CHONTYKH, (ITOCTEPOIIH, CTEPOiHI caro-
HIHU, KOMIUIEKC MaKpo- Ta MIKpOEJIEMEHTIB i3 MOTEeH-
UIHHUMHM ~ TPOTHU3aNalbHUMH,  AHTHOKCHJAaHTHUMH
W aHTUMIKpOOHMMH BIACTHUBOCTSIMH, IO BIJAKPHBAE
MOXUIMBOCTI IXHBOTO MO3UTHBHOTO BIUIMBY Ha mepeoir
XII (Zhu, 2017). BogHouac BitoMo, 1110 (hapMaKosoriyHi
BJIACTUBOCTI OkpeMux (piro3aco6iB Ha ocHoBI JIPC skip-
LB CJIIAHKUX MOXYTb BIAPI3HATUCH, a AesAKi BUIu dap-
MaKOJIOT1YHOI aKTUBHOCTI OyTH BiJICYTHIMH, IO 3Had4-
HOIO MIpOIO 3aJIeXKUTh BiJ CKJIaxy 010J0TIUYHO aKTUBHO
JIIOYMX PEYOBUH Y CUPOBHHI, MicIs noxompkeHHs JIPC,
TEXHOJIOT1i eKCTpakuii (eKCTpareHt, TeMIieparypa, TpH-
BaJICTh €KCTPAKIIii), JOMOMIXXHUX PedOBUH Toulo (Zhu,
2017; Shahid, 2017; Stefanescu, 2020). Ha xadenpi
3arayibHOI 1 KJIiHIYHOI (papmakororii Ta dapmakorsosii
OpecbKOro HaliOHAJIBHOTO MEIWYHOTO YHIBEPCHUTETY
B pamkax kadeapanbnoi HJ/IP «CtBopenHs Ta mocii-
JUKEHHS MpernapariB NpoTU3anajibHOl 1 pernapaTuBHOI Aii
Ha OCHOBI perioHaNbHOT MPUPOAHOT cUpoBUHI» (Ne 1ep-
skaBHOI peectpauii 0111U010177) y HaykoBomy criB-
poOiTHHLITBI 3 Kadeaporo (apmakorHosii Ta HYTPHIIO-
norii HOAY (3aBigyBau npodecop B.C. Kucanuenko)
OyB po3po0JIeHUl €TAaHOIBHUIM T'YCTHI €KCTPAaKT TPaBH
sxipuiB cnankux (nami — I'ESC), skuit y cepii excrie-
PUMEHTIB Ha MOJENAX KpiOTPaBMATUYHOTO Ta CKMIIU-
JIAPHOTO MPOCTAaTUTy B UIypiB BUSBUB MPOTH3AINAJIbHY,
AQHAJITETUYHY, aHTHOKCHJIAHTHY Ta I'elaTONpPOTEKTOPHY
aktuBHIcTh (FOHycoBa, 2022; Yunusova, 2023). Boano-
yac, 3BaXaroun Ha 6araroakTOpHICTh €TiONaToreHesy,
edexTuBHICTh cydacHoi (apmakorepanii XII, 30kpema
13 3aCTOCYBaHHAM Pi3HUX (hapMaKOTEpPAeBTUYHUX IPYII
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1KOMOIHOBaHUX CXeM, He epeBHIye 60% XBOpHX, a HOTO
nepe0ir 4acTo yCKIIaJHEHUH MOSBOIO TTOOTYHMX e(heKTiB
1 penAnBIB, 10 OB’ SI3aHO 3 HEOOX1AHICTIO BpaXyBaHHS
HOPYIICHD Pi3HUX JIAHOK PE3UCTEHTHOCTI OpraHi3My Ha
TJIi XPOHIYHOTO 3aMalibHOTO TIpotiecy y TkanuHax [13 ta
HEeOoOXiHICTIO iX J01aTKOBOI (hapMaKOIOTIYHOT KOpEKIii
(Crycs, 2018; Franco, 2020; Hu, 2019). Tomy akTyanb-
HUM 3aJIMIIAI0CH 3’ ICYBaHHS BIUIMBY 1[bOTO (hiT03ac00Yy,
SK TIOTEHIIHHOTO MPOCTAaTONPOTEKTOPA, HAa TTOKa3HUKH
IMYHOJIOTIYHOT pe3ucTeHTHOCTI B yMoBax XI1.

Merta 10¢1iI3KeHHS — OIIIHUTH IMYHOTPOIIHI BIACTH-
BOCTI €TaHOJBHOTO eKCTpakTy Tribulus terrestris L. Ha
MOJIEITi XPOHIYHOTO CKUIIMIAPHOTO MPOCTATHUTY B IIypiB.

Marepianu Ta MeTOaU 10CTiKeHHs. Jlocian po-
BeJIeHI Ha 96 cTaTeBO3piinux 0e3MOpOIHUX OLTHX Iypax
Mmacoro 220-240 1, siKi yTPUMYBAJIUCh y CTaHAAPTHUX
yMoBax BiBapito OAeChbKOTO HAIlIOHATLHOTO MEIUYHOTO
YHIBEPCUTETY 3 BUIBHHM JOCTYIIOM A0 BOAM Ta 1XKi.
XpoHIUYHMN CKUNUJAPHUNA NMPOCTATUT Y IIypiB BHUKIH-
KajJd OJHOPA30BUM pEKTaIbHUM yBeleHHsAM 1,0 mi
cymimni ckumumapy ta 10% pummexcuay y CHiBBiIHO-
meHHi 1 : 4 (Kopenesa, 2019). Jlikapcbka pocnuHHA
cupoBuHa TpaBu ribulus terrestris L. Oyna 3aroToBIeHA
Ha Teputopii Onecwkoi obmacti y 2020-2022 pp. ['yc-
THUH eKCTPaKT OOMOJIOUEHOI BiJ| TWIOMIB TpaBu Tribulus
terrestris L. orpumanuii ekcrpakiiero 50% eranomom
y criBBigHomeHH1 JIPC : exctparent (1 : 10) 3 HacTyn-
HUM HOTO BHIIApPOBYBAaHHSM, 3TYIICHHSIM 1 CTaHAAp-
tu3aniero. llpemapatom mopiBHSHHA OyB 0OpaHHiA
OPTaHOIPOTEKTOP TBAPHHHOTO TOXOKCHHSI MPOCTATH-
JICH — KOMIUIEKC BOIOPO3YMHHUX MENTUAHUX Oioperyis-
TOPIB KJIaCy LIUTOMEJIIHIB 13 BiJICYTHIMH aHTUTCHHUMH
BIIACTUBOCTSIMH, SIKMH IIMPOKO BHKOPHCTOBYIOTH SIK
6a3oBuii 3aci6 y xoMIuiekcHoMy JikyBaHHI XII, y pasi
rinepriasii I13 ta micis oneparuBHoro BTpy4anHs. Llei
3aci0 3MeHIIye HaOpsK, JeHKouuTapHy iH(IIBTpamnio
I13 i ceuoBorO MiXypa, HOKpAILye MiKPOIUPKYIAIIIO Ta
cIpuuuHse npoTuzanansHy fito (Kapuayx, 2014). Tra-
pHHHU y 3 cepisx eKCIepUMEeHTIB Oyiii MOAiIeHI Ha TaKi
CKCTIEPUMEHTANbHI TPy MO0 8§ 0COOMH Yy KOXHIH, SIK:
1 rpyna — iHTaKTHA; 2 — TBAPUHHU KOHTPOJIBHOI HaTONO-
rii; 3 rpyma — TBapuHH, sKi npotsirom 20 i6 mics BBe-
JICHHS (pIIOTOTCHY OTPUMYBANIHU I'yCTUI €KCTPAKT SKipIIiB
cnankux (150 Mr/kr, moeHHO, BHY TPIITHBOIIUTYHKOBO);
4 rpyna — TBapHHH, sKi mpotsrom 20 ai6 micis BBEICHHS
(ororeny orpumyBann mpoctatwieH (200 MKI/KT,
HIOZICHHO, BHYTPIIIHBOOYEPEBUHHO). ‘YMoBHO-
TEpaneBTHYHY /103y 3ac00iB KOPEKIii oOupanu 3riHO
3 IHCTPYKIIi€F0, BUKOPUCTOBYBAJIM KOE(DilliEHTH BUOBOL
Yy TIUBOCTI. TBAPHHM 3 IHTAKTHOI IPYIIH 1 i3 TPYIH KOH-
TPOJIBHOI TATONIOTil OTPUMYBAIN CKBIBAJICHTHY KiJIb-
KICTb BOoau oumieHoi. ITiciis 3akiHYEHHS JOCIIUKEHD
IIypiB BUBOAWIN 3 EKCIIEPUMCHTY HUISIXOM IIBHJIKOI
nexamitanii mig edipHUM Hapko3oM. Jlns 3’scyBaHHS
ydacTi IMyHHHX MEXaHi3MiB y 3a0e3IMCUeHHI JiKyBaJIb-
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HOT il MOCHIPKyBaHUX 3ac00iB KOPEKIi y TBapwH i3
XII nmocmimxyBanu ixHii BIUIMB Ha mpomidepaTuBHY
AKTHBHICTH JiMporuTiB mepudepranoi Kposi, (QyHK-
[IOHAJIBHY AaKTHUBHICTh HEHUTPO(IIBPHUX TpaHyJIOIWTIB
nepudepruyHOi KPOBi y CIIOHTAHHOMY W iHIyKOBaHOMY
HCT-tecri, a TakoX Ha TiIi JIIKYBaHHS OI[IHIOBAIH BiJ-
MIOB1/IHI 3MiHM BMICTY IMyHOIJIOOY:TiHIB Kiacy A, M, G,
piBast LIIK i iurokiHOBOTO MPO]ITI0 B CHPOBATIII KPOBI.

30amuicme nimgpoyumie 0o nponigpepayii OUIHIO-
BaJIN 32 pe3yinbTaTaMu MpoOH i3 BHYTPIIIHBOIIKIpHUM
yBeneHHsiM 0,1 mMi koHkoHaBamiHy-A (manmi — Kon-A)
y ByX0 IypiB. YBeaeHHs: KoH-A cIpUIMHSAIO KOMITOT€H-
HUH e(eKT, MiACHITIOBAIO MposiepaTuBHY aKTHBHICTh
TiM(OIMTIB, sIKa OLIHIOBAIACH 32 CTBOPEHHAM iH(IIb-
TpaTy B MICIIi BBEJICHHS MiTOreHy. PeakIiiro oriHoBaIn
yepes 48 rofivH LUISIXOM 3BayKyBaHHs ByXa 3 YTBOPEHUM
iH¢ineTpaTrom micis BBeneHHs KoH-A 1 KoHTpiaTepaib-
HOTO ByXa. 3a CTyIeHEM 301IbIICHHS Bard OILIHIOBAIH
MmiToreHHnii BmMB KoH-A 1 mporidepaTHBHY aKTHB-
HicTh nimponutis (Kysnerosa, 2012).

DyuKYIOHATLHULL cMaH  Heumpoghinié OIIHIOBAIN
32 TECTOM PEIyKIlii HITPOCHHBOTO TETpa3oiiro (maii —
HCT-tecrt) (Kysnenosa, 2012). Buicm ocHosHux xiaa-
cis cuposamrosux imyrHoenooyninie A, M, G BU3Hauau
CTaHJAPTHUM TYPOIAMMETPHUUYHIM METOIOM 32 JOTIOMO-
TOI0 aBTOMAaTUYHOTO 010XiMIYHOTO aHaji3aropa «Mikpo-
na6 300» (Uepnymenko, 1978). Buicm [[IK' y cuposatiii
KPOBI BU3HAYaJI METOAOM, II0 TPYHTY€ETHCS HA MPELH-
mitanii L{IK 3 Bukopuctanusam 5%-ro po3unHy MoieTH-
nenrmikonro ([puaeBny, 1981).

Konyenmpayiro yumoxinie @HII-a, I/I-1f, 1JI-4 Ta
[JI-10 nocnimxyBanu y mia3mi KpoBi metojom ¢ep-
MEHTHOTO iMyHOcopOeHTHOro aHanizy (ELISA), Buxko-
pucroByBanu Habopu (ELISA Kits) ¢ipmu “BioSource
Int.” (USA).

VYci ekcrieprMEeHTH MTPOBE/ICHI BiITIOBIHO JI0 3araJib-
HHUX CTUYHHUX MPUHIUIIB €KCIIEPUMEHTIB HA TBAPHUHAX,
pEIIaMEHTOBAHUX IOJOKEHHAMU «CBpOIEHChKOI KOH-
BEHIIT MPO 3aXUCT XpeOCTHUX TBAPHH, SIKI BUKOPHCTO-
BYIOTBCSI JUIsI CKCHEPUMEHTAIBHUX Ta IHIINX HAyKOBUX
minei» (CtpacOypr, 1986 p., 31 3minamu 1998 p.) Ta 3ako-
HoM Ykpainu Ne 249 Bin 1 tpasus 2012 p. «Ilopsimok
MPOBE/ICHHS HAYKOBUMHM YCTaHOBAMH JIOCIHiIB, €KCIICPH-
MEHTIB Ha TBapuHax». OTpuMaHi gaHi OyIIM CTATUCTUYHO
00pobieHi 3a qonomororo Microsoft Excel 1 makery mpo-
rpam Statistica 6,0 (StatSoft Inc., CILIA). Busnavanu
HOPMAJIBHICTh PO3MOTY 332 JOMOMOTrOoK Kputepito W
[Hamipo — Yomica. 3a HOPMAJILHOTO PO3MOLTY BapiaHT
BUKOPHCTOBYBAJIN uctiepciitamii anamizs ANOVA. Otpu-
MaHi JaHi Bupaxaiu y ¢popmari M + m. BiqminHocTi BBa-
YKaJIMCSI CTaTUCTUYHO 3HadymmMu 3a p < 0,05.

Pesynbratu nocmimkeHHs Ta ix ooropopenHs. OnHier0
3 00’€KTUBHHX XapaKTEPUCTHUK, SKa BioOpaxkae QyHKI-
OHaJIbHY aKTHBHICTh JIIM(OIMTIB, € iXHs 3AaTHICTH IO
nipotidpepartii i BIUIMBOM Pi3HUX KOMITOTCHHUX YHHHU-
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kiB (Ky3nenosa, 2012). Takum unHHHKOM € KOH-A, sKuii
IIMPOKO BUKOPUCTOBYETHCSI B EKCIIEPUMEHTAX, OCKUIBKH
30aTHUNA CHOPUYMHATH crielu(iYHui 1iM(pOLUTAKTUBY-
BaJIbHUI BIUIUB, NepeayciM Ha T-miMponuTH.

Pesynprati AOCTIDKEHD TIOKa3ald, IO BHYTPIlI-
HBOIIKIpHE BBeACHHS KOH-A IHTAKTHUM IIypaM y BYXO
CIIPUYUHSIIO YTBOPECHHS iH(IIBTpaTy Ta 301IBIIyBaio
Bary Byxa Ha 32,1% (P < 0,05). BogHouac y miypis
rpynu KoHTpoibHOi marosorii uepe3 20 ni6 micias
PEKTaIbHOTO BBeACHHS (pororeHy mpouriepaTuBHa
akTUBHICTh T-niMdonmTiB 3HIKYBalach B 1,33 pasa
(P <0,05) (Tabm. 1).

Tabmuis 1
Bnuius 3ac06iB kopekuii Ha npoJigepaTuBHY
aKTHUBHIiCTD JiM(pouuTiB nepudepuvaHoi Kposi
mypiB i3 xporiunum npocrarurom, (M = SD) (n = 8)

Xp OHIM- 3aco0u Kopexuii
Moxasmui InTakTHA HMIi
rpyna npocra- I'EsSIC NPOCTATHIICH
THT 150 mr/kr | 200 MkJ1/KT
IIpouent
36impenns | 32,1 +£1,2 | 24,2+ 1,0% | 30,4+ 1,2 332+1,1
Bar# (%)

Mpumitkn: 1. * — (P <0,05) nopiBHSHO 3 IHTAKTHOIO IPYIIOL0;
2. #— (P <0,05) mopiBHSHO i3 TPYIIOI0 HENIKOBAHUX TBAPHH.

Ha tm 3actocyBanns ['ESC 30inmbiieHHs Baru
iHOIBTpaTy 3anumanock Ha piBHi 30,4 + 1,2%, npo-
crarmieny — 33,2 + 1,1%, 110 CBITYUTH MPO 3/1aTHICTD
[IUX 3ac00IB IIJIKOM YCYBaTH HETaTHBHI 3MiHHU TpoJTide-
pPaTUBHOT aKTUBHOCTI JIM(OIUTIB, BiJHOBIIOBATH IXHIO
YyTJIMBICTH 1 3ATHICTh BINOBIgaTH Mpomidepariero Ha
JI10 KOMITOT€HHOTO YMHHUKA, 10 MOXKE PO3IIISAaTHCS
SIK TIPOSIB IMYHOKOPHUTYBJIbHOI Ji1 i OIMH 3 IMOBIpHUX
MEXaHi3MiB iX ITO3UTHBHOTO BILTHBY Ha IEpedir IbOro
3aXBOPIOBAHHS.

Bigomo, mo crnontanamii HCT-tect € moxasHu-
KOM 3arajbHOTO ITTOJPA3HCHHS (PArOIMTYIOUMX KIITHH,
TOAI SIK 1HIYKOBAaHWH JIIOMONICAaXapuaAoOM KIITHHHOL
ctinku E.coli HCT-tect € kpuTepieM MOXIMBOCTI
(arouuti 3aBepmuT (aronuro3 (Kysnernosa, 2012).
JlocnipKkeHHS ToKa3ad, 0 y TPyl iIHTAKTHUX TBapHH
cnontananii HCT-tecT HEUTpOQINPHUX TPaHYJIOIHTIB

nopiBHIOBaB 9,50 + 0,71%, To/i K CTUMYJIIAIS [IUX KJTi-
TuH ginonomicaxapuaom E. Coli nmpusBonnna no monar-
KOBOTO 3pOCTaHHS I[bOT0 TOKa3HuKa B 1,38 paza — 1o
13,11 £ 0,41%, (P < 0,05) (Tabm. 2).

VY tBapuH i3 XII nmokasHuk criontanHoro HCT-tecty
3amKyBaBcs 3 9,50 = 0,71% mo 8,21 + 0,55% (P > 0,05),
a JIOATKOBa CTUMYJISIIIS IIMX KIIITHH yXKe He CYTPOBOIKY-
BaJIaCh 3POCTAHHSAM TXHBOI (DYHKIIIOHABHOT aKTHBHOCTI
B HCT-tecti: mokasnuk iHaykoBaHoro HCT-tecty OyB
B 1,72 pasza (P < 0,05) HIKYMM MOPIBHSIHO 3 TTOKA3HUKOM
IHTAKTHOI TPYIIH, IO CBIYUThH MPO MPHUTHIYCHHS B YMO-
Bax XII (hyHKIIIOHAILHOT aKTHBHOCTI Ta HECIIPOMOYKHICTh
(aroluTyr0InX KITHH chopMyBaTH aJIeKBaTHY BiIITOBiIb
Ha 1X aHTUTeHHY CTUMYJIsALITO JinononicaxapuaoM E. Coli,
a TaKOX BKA3ye Ha CyTTEBE 3HUKEHHS 3aTHOCTI IUX KIITHH
3aBepIIUTy (arountos. JIikyBaHHS MPOCTATUTY 3a JOMO-
moroto ['ESIC 36epirano ¢yHKIIOHATbHY aKTUBHICT HEl-
tpoiniB y cnontannomy HCT-tecti Ha ¢izionoriunomy
PiBHI Ta LUIKOM BiHOBIIOBAJIO MOKa3HHUK iHYKOBaHOTO
tecty. Ilin BumBom I'ESIC meitpodinu mpormikoBaHHX
TBapHH aKTHBHO BIJIMOBIJIAJIM JIONATKOBUM ITiJICHIICHHSIM
¢aronmTo3y 1 y BIMOBih HA 30BHIIIHIO CTUMYJISIIIO
minortoricaxapuiom E. Coli 30imbiryBany 1iei moka3HHUK
13 10,23 + 0,58% mo 12,80 + 0,43% (P < 0,05). BomHouac
HeWTpodiy TBapHH, SKi TiJ] Yac JIKYBaHHS OTPUMYBAJIH
MIPOCTATHIICH, PearyBalld Ha JIOJATKOBY CTHMYIISIIIFO JIITIO-
nomicaxapugoM E. Coli He Tak aKTHBHO, SIK HEHTpOQiIH
TBapuH, 10 otpumyBaiu teparito ['ESC. Ilin BrumBom
MpoCTaTuiieHy (haroruTyro4Ya aKTUBHICTh B 1HIyKOBAHOMY
HCT-recTi Maa nuiie TeHAEHIII0 10 30UILIIEHHS, sIKa HEe
HaOyBaJia JJOCTOBIPHOTO Xapakrepy (Taom. 2). Omke, HaMu
BCTAHOBJICHO, IO (apmakoreparnis XI1 mociimKkyBaHuMA
3aco0aMM KOpEKIii CTBOPIOE YMOBH JUISl BiJHOBJICHHS
(yHKLIOHATBHOT AKTUBHOCTI HEUTPO(DUIBHUX TpaHyio-
LUTIB Mepu(epuyHoi KPOBi, U0 MOXE PO3IIAAATUCH 5K
MpOsB IXHBOT IMyHOTPOITHOT Jii.

B ymoBax excrnepuMeHTalbHOTO BiATBOpeHHS XII
ryMOpajibHa JIaHKA IMyHITETY Y TBapUH TaKOX 3a3Ha-
Basia icToTHUX 3MiH. Yepe3 20 ni6 micis peKTaabHOTO
BBE/ICHHS IIfypaM (prororeny koHueHTpanis Ig A B cupo-
BaTI KpoBi 3poctana B 1,73 pasa, Ilg M — B 1,89 pa3a,
Ig G — B 1,87 paza (P < 0,05). Sk BimomMo, iMyHOIJI00Y-
niH, nepenyciMm kinacy G, € OCHOBHUMH TPEICTaBHU-

Tabmuig 2

BnuiuB 3aco0iB kopekuii Ha QyHKIIOHAIbHY AKTUBHICTH HEHTPOQUILHUX IPAHYJIONHUTIB
nepudepudnoi kposi B HCT-tecti y mypis i3 xponiunum npocrarurom (M + SD), n =8

XpoHiYHUI NPOCTATUT
oxazHnku InTakTHi TBAapUHM B + TESIC + mpocraTuiieH
¢3 Koperauil 150 mr/kr 200 Mka1/Kr
Cnonrannnit HCT-tect
(%) 9,50+ 0,71 8,21 +0,55 10,23 0,58 9,03 +£0,48
Innyxosanuit HCT-tect 13.11 £ 0.41# %
(%) , R 7,62 +0,47 12,80 + 0,43# 10,20 +£ 0,41

Mpumitkn: 1. * — P <0,05 crocoBHO noka3Huka inTtakTHOI rpyny; 2. # — P < 0,05 ctocoBHO noka3nukis ciontanHoro HCT-Tecty.

= 140
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KaMU aHTUTUL. 3adikcoBaHe HAMHU MiABHUILIEHHS PiBHS
BCiX IMyHOTJIOOYiHIB MOXKE CBITYUTH NPO AKTHUBALIIO
e(heKTOPHOI JTAHKN IMYHITETY B YMOBAxX JOCIHiIKyBaHOI
naroJiorii y BiJINOBiJb HA MOCHJICHE aHTHUTCHHE HABaH-
TaXXEHHsI, SIKC BUHMKAE 4Yepe3 IMOIIKOKCHHS TKaHWHU
[13 B ymoBax maronorii (Ky3uenosa, 2012). YHacnigok
I[bOTO 332 TAKUX YMOB MOMKJIMBI HPOSBU aBTOIMYHHHX
peakmiii i mosBa MPOTHOPTaHHUX aHTUTLI, IO ¥ Ccympo-
BOJKY€THCS MiABUIIICHHSIM BMICTY HUPKYTIOIOYHX iMyH-
HHUX KOMIUIEKCIB. 30KpeMa, y JACSIKHUX Mpansx MOoKa3aHo,
mo G-kiac iMyHOTIIOOYIiHIB HAOLIBIIOW Miporo Oepe
y4acTb B YTBOPEHHI HUPKYTIOIOUNX IMyHHHX KOMIIJICK-
ciB (Li, 2022; Liu, 2020; Chen, 2021). 3a pe3ynsraramMmu
nociipkeHs, piseHs LIK y rpymi TBapun 6e3 kopexmii
3poctaB B 1,83 paza—i3 60,3 + 3,15 o 110,1 + 6,20 ym. ox.
(P <0,05) (Tabmn. 3).

B ymoBax BigTBOpeHHs ckumumapHoi momenmi XII
HAMHU TaKoX BHSBJICHUH CyTTe€BHil nucOamaHC MPOIyK-
i1 B OpraHi3Mi TBapuH Mpo- i aHTH3AMAIBHUX IIUTOKI-
HiB. Haii0inpl BUpas3Hi 3MiHM IIUTOKIHOBOTO MPOdito
¢ikcyBamuCh y IIypiB, SIKi (papMakoTeparito HE OTpPH-
MyBaJII: piBECHb MPO3aNanbHOr0 HUTOKIHY TOCTpol (aszu
sananenHs @HII-o 3pocTtaB mogo iHTAKTHOI TpymH
B 7,45 paza (P <0,05), a IL-1p — BianoBiaHo B 4,33 paza
(P < 0,05). Bognodac BMICT IpOTH3aNaibHOTO IMTO-
kiny IL-4 smenuryBascs B 1,80 paza (i3 20,05 £+ 2,77 no
11,15 + 1,20 or/min) (P < 0,05), a pisens 1L-10 3HIKY-
BaBcs y 2,56 paza (i3 23,12 £ 1,95 no 9,04 + 1,20 nir/mu)
(P < 0,05). Omxe, B ymMOBax EKCIEPUMEHTAILHOTO
XII iMyHHa pEaKTHBHICTb OpraHi3My 3a3HA€ CYTTEBUX
3MiH — y CHpPOBATIi KPOBI 30UIBIIYETHCSI BMICT IMyHO-

r100yiHiB kiacy A, M i1 G, LIK i cmocTepiraerscst quc-
OaslaHC MK TPOJYKII€I0 MPO3anabHUX 1 aHTH3arajlb-
HUX IUTOKiHIB. JIikyBaHHS TBapuH ¢ito3acodom ['ESIC
HaANOIIBII BIAJO YCYBaJo 3a3HaueHi BHIIE MATOJOTIYHI
3MiHH I'yMOPAJIbHOTO IMyHITETY Ta IIUTOKIHOBOTO IPO-
¢imto. 30kpema, y CHpOBATIIi KPOBi y TBapHH, sIKi Oynn
npomikoBadi ['ESIC, minkom BiJHOBIIIOBaBCS DiBEHb
Ig A ta Ig G, o ¢izionoriyHux 3Ha4YeHb cTalLTI3yBaBCs
Bmict LIK, IL-4 ta IL-10, a piBeHp mpo3amanbHUX
mutokiniB — @HII-a ta IL-1B 3HIKyBaBCS MOPIBHSHO
3 TIOKa3HUKOM HEJIIKOBaHO1 IpymH BiAMOBiAHO B 4,0 pa3u
(P <0,05)12,92 paza (P <0,05) (tabn. 4), (puc. 1).
JlikyBauns XII mpocTaTHICHOM TaKOX CYTTEBO
MOKPAIyBal0 CTaH I'YMOPAJIBHOTO IMYyHITETY Ta 3MEH-
IIyBaJl0 y TBapHH i3 MPOCTAaTHTOM AMCOATIaHC IPO-
I aHTH3amaJbHUX LUTOKiHIB. BomHouac 3a edekTus-
HICTIO CTa01Ii3yI040r0 BIJIMBY Ha 3MiHM IIUTOKIHOBOTO
npodiso et npenapar qoctoBipHo noctynascs 'ESC.
OTKe, HAMH BCTaHOBJICHO, 1[0 Ha MOJIENI XPOHiu-
HOTO «CKHIHJIapHOTro» mpoctatuty B mypiB ['ESC ta
Ipenapar MOpiBHSHHS MPOCTaTHIICH MPOSIBISIOTH iMYy-
HOIIPOTEKTOPHY [if0: MiABHILYIOTh MNpOoiepaTuBHy
AKTHBHICTH JIM(OIUTIB MepudepruuHoi KpoBi B TeCTi
3 Kon-A, BigHOBIIOIOTH (DYHKI[IOHAJIBHY AaKTHBHICTh
HEUTPOIIBHUX TpaHYyIOUUTIB mepupepudHoi KpoBi
B HCT-TecTi Ta cripusifoTh 3aBEpIICHOCTI (aroinTosy,
KOPUT'YIOTh BMicT iMyHOr00ymiHiB (Ig A, Ig M, Ig G) Ta
BiIHOBIIOIOTH Oananc mposanansaux (OHII-o, IL-1f)
i mporuzananbHux (IL-4, IL-10) nuTokiniB. IMOBipHO,
10 BCTAHOBJICHUH IMYHOIPOTEKTOPHUH e(EeKT Iux
3aco0iB B ymoBax XII moB’si3aHuii i3 IXHIM 3arajibHO-

Tabmaums 3

BnuimB 3aco0iB kopekuii Ha MOKa3HUKU I'YMOPaJIbHOI0 iMyHiTeTYy B 1IypiB
3 eKCIePUMEeHTAJIBLHUM XPOoHiYuHUM npoctatutoM (M £ SD), n =8

XpOHIYHU NPOCTATUT
Tokasmicn Trrakcrii Teapumm be3 kopexuii 1+ IEAC + npocraruiien 200 MKJI/Kr
50 mr/xr
IgA, r/n 0,22 +0,02 0,38 +0,02* 0,26 + 0,02# 0,27 + 0,03#
Ig M, r/n 0,74 + 0,04 1,40 +£0,18* 0,90 £ 0,06*# 0,87 + 0,05%#
Ig G, r/n 11,2+ 0,88 21,0 +1,80* 13,5+ 1,21# 13,9+ 1,38#
HIK, ym. ox. 60,3 +3,15 110,1 + 6,20%* 70,0 + 4,35# 65,2 + 3,94*#

Hpumitkm: 1. * — P < 0,05 ctocoBHO noKa3HUKa iHTaKTHOI Tpyn; 2. # — P < 0,05 cToCOBHO MOKa3HUKIB rpynu 0€3 KOpeKIIii.

Tabnurs 4

BnuiuB npocTaTonpoTekTOpiB HA piBeHb UMTOKIHIB (III/MJI) Y cHpoBaTLi KPOBi B LIypiB
3 eKCcIIepMMEeHTAJbLHUM XpPOoHiYHuUM npocratutoM (M £ SD), n =8

XpOoHiYHUI NPOCTATUT
Tokasmicn Trrrakcriii Tapuim Be3 xopexuii + PESIC + npocraruiieH 200 MkJI/Kr
150 mr/xr
OHII-a 40,40 + 3,51 300,8 £27,7* 75,0 + 6,50*# 100,4 £ 10,9%#
IL-1B 16,26 +2,13 70,44 £ 5,14*# 24,12 & 3,50%# 33,31 +£2,15%#
1L-4 20,05 +2,77 11,15+ 1,20* 18,81 £2,19# 15,00 £ 1,11%#
IL-10 23,12+£1,95 9,04 £ 1,20*# 19,9 + 1,20# 16,60 + 0,68*#

Mpumitkn: 1. * — P < 0,05 cTocoBHO NMOKa3HUKA IHTaKTHOI rpynu; 2. # — P < 0,05 cTOCOBHO TpyIu TBApHH 0€3 KOPEKIIii.
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Puc. 1. Bniius npocraronporekTopis Ha 0aJjiaHc IIPo-
Ta NPOTH3aNAJbHUX HUTOKIHIB Yy CHPOBaTIi KPOBI 3a JIIKyBaHHS LIypiB
i3 XpOHIYHMM «CKHIUAAPHUMY» IPOCTATUTOM
(y % BinxujenHst Bif noka3uukiB inTaktHoi rpynu) (M = SD) (n = 8)

MeTaboniyHuM BIUIMBOM Ha opranism (Hu et al., 2019;
Li, 2022; I'punesny, Andepos, 1981). 3 omsiny Ha mifa-
TBEpJUKeHY Ounbi BUCOKY 31aTHIcTh ['ESC xopurysatu
MOPYIICHHS OKPEMHX JIAHOK PE3UCTCHTHOCTI ((haroru-
TapHa akTHBHICTh HeWTpodiniB y HCT-Tecti Ta noxas-
HUKH ITUTOKIHOBOTO CTATYCy), MOXKEMO JITH BUCHOBKY,
10 CIIEKTP PETYITFOKYOT0 BILTUBY (PiTO3acO0y HA OCHOBI
CUPOBHHHM SIKIPIB CIaHKUX B ymoBax XII € OumbI
IUPOKUM, TOPIBHSIHO 3 OPTraHONPOTEKTOPOM TBapHH-
HOTO MOXO/PKECHHS IPOCTATUIICHOM.

BucHoBkn

1. Ha Moaeni XpoOHIYHOT0 «CKUMHIAPHOI0» IMPO-
CTATUTY B INYPiB €TAHOJBbHUH TYCTHH eKCTPaKT
TpaBu sAkipuiB ciaankux (FESIC) (150 mr/kr, BHY-
TPIIHBOLJIYHKOBO) TA Mpenapar NOpPiBHAHHA NPO-
cratwien (200 MKJ/KI, BHYTPIIIHHOOYEPEBUHHO)
NPOSIBJIAIOTL IMYHONIPOTEKTOPHY Jil0: miABHINY-

I0Tb npoJiepaTuBHy aKTHUBHicTH JiMpOUUTIB
nepudepuynoi kpoBi B TectTi 3 KoH-A, BigHOBIIIO-
I0Th (YHKIIOHAJBbHY AKTHBHICTH HEHTPOPLILHHX
rpanyiouuTtiB nepudpepuunoi kpoi B HCT-rtecri
TAa CHPHUSIIOTH 3aBepIIeHOCTi (arouuTosy, KoOpH-
ryiotb BMicT imynoriodyainis (Ig A, Ig M, Ig G)
Ta BiIHOBIWOIOTH Oananc npo3zananabHux (®HII-a,
IL-1P) i nporuzananbuux (IL-4, IL-10) nurokinis.

2. IMyHONpPOTEKTOPHA  AKTHBHICTH  TYCTOIO
eKCTPAKTy TPaBU AKIPUiB CJIAHKUX B YMOBAaX CKHITH-
JapHOI MoJ1eJIi IPOCTATUTY CTOCOBHO BILUIMBY Ha OKpeMi
TMOKA3HNUKHU PE3UCTEHTHOCTI B IYPiB BUSIBWIACH OLIBII
BHUCOKOI0, NOPiBHAHO i3 KJIACHYHUM MPOCTATONPOTEK-
TOPOM NPOCTATHJICHOM, IO O0IPYHTOBYE JOLLILHICTD
NOJAJIBIIUX JOCTiIKEeHb 3 METOI0 CTBOPEHHS HA OCHOBI
I'ESIC noBoro ¢irompocraronporexkropa 3 iMyHOMoO-
AYJTIOK0YMMH BJIACTUBOCTSIMM.
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JOCJIIXKEHHSA BIJIMBY EKCTPAKTIB TPABM EJIBIIOJIBIIIT BINUACTOI
TA EJBIIOJIBIIT CTAYHTOHA HA TTPOIIEC ®OPMYBAHHSA BIOILJIIBOK
MIKPOOPTAHIBMAMMU

Axmyansuicme. B ocmanni poku weuoKuMy memMnami NOWUPIOEMbCA AHMUOIOMUKOPE3UCTNEHMHICIb MIKPOOP2AHI3MI8, OOHIEI0
3 npuyuH AKOI € 30amuicme 6axkmepiil 00 ymeopenns Oionnieox. Lle npuzeooums 0o Henosnoi epadukayii 30yOHUKi6 3a OIONNIEKO-
8ux iHpexryill, wo cnpuse ix nepcucmenyii ma xpowuizayii namonoziunozo npoyecy. Ilepcnexmuerum Odicepenom CnoayK, sSKi 30ammi
3anobieamu ymeopeHHio abo pyiinyeamu 6ionaiKU MIKPOOP2aAHI3MI6, € NIKAPCLKI POCIUNU, WO MICIAMb KOMNILEKC 0i0N02TUHO aKmus-
HUX PEYOBUH | MAIOMb CYMAPHY AOUMUBHY AKMUSHICMb. Y YboMY NAGHI 3HAUHY y6acy npueepmaioms npeocmasHuku pooy Envuions-
yia (Elsholtzia Willd.) — envwonvyia eitivacma (Elsholtzia ciliata (Thunb.) Hyl.) ma envwonvyia Cmaynmona (Elsholtzia stauntonii
Benth.), axi matoms wiupoxuil cnekmp gapmaronoziunoi 0ii, 30kpema anmumixpoonoi. Omosce, nouwiyk OesneuHux ma epexkmusHux
3acobis, ki O 3anobizanu ymeopennto abo pyuHysau apximeKmypy edice iCHyIo4ol 0lonieKu, € aKmyaibHUuM.

Mema docnioicennsn — gusyuenns 30amHOCMI eKCmMpakmie mpasu envuionvyii sitivacmoi ma envuionvyii Cmaynmona nonepeoicy-
8amu ymeopenHs OIONi6oK MiKpOOP2aAHIZMAMU.

Mamepianu ma memoou. Busuenns eniugy Cyxux eKcmpakmie npogoounu na 1-0060eii Kyiemypi baxmepiti ma 2pubis, 6uKo-
pucmogylouu KiHiuni wmamu, udineni 6i0 Xeopux 3 ecHiuno-3ananvhumu npoyecamu: Escherichia coli 311, Staphylococcus
aureus 222, Pseudomonas aeruginosa 449 ma Candida albicans 1486. Excnepumenm npogoounu y nonicmuponogux nianulemax ois
iMyHOGhepmenmno2o ananizy. /[ns 00Caioxicen s UKOPUCIOBY AU eKCMPAKmMu mpasu elbulonvyii sitiuacmoi ma envuionvyii Cmaym-
moua 6 konyenmpayisax 250 mxe/mn ma 500 mxe/ma.
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Pezynomamu 0ocnioncennsn. Excmpaxmu mpasu envuwionvyii siituacmoi ma envuionvyii Cmaynmona npoasisaniu 00303a1edCHy
aKmueHicms no iOHOWleHHI0 00 OIONIIBOK ePAMNO3UMUGHUX | SPAMHE2AMUBHUX OAKMEPIU, A MAKOHC OPIHCOHCONOOIOHUX pubis.
Topywennsa npoyecy ymsopenns Oionnisku 6axmepiii (Escherichia coli, Pseudomonas aeruginosa ma Staphylococcus aureus) ma
epubie (Candida albicans) ons excmpakmy envuionwvyii giviuacmoi’ y konyenmpayii 500 mxe/ma Maio maxi 3HA4eHHs. NPUSHiYeHHs!
nniekoymeopenus cmanosuno 70,1+1,05 %, 76,1+1,14 %, 90,6+1,36 % ma 99,5+1,49 % sionosiono. YV xkonyenmpayii 250 mxe/mn
siomivagcs Ginoul 3Haunull ineioyiouuil egpexkm: 68,0+1,02 % oas Escherichia coli, 81,9+1,23 % ons Pseudomonas aeruginosa,
97,2+1,46 % ona Staphylococcus aureus ma 98,0+1,47 % ons epubie Candida albicans (wodo koumponto).

Bucnoesok. Ynepuwie ecmanoeneno enius cyxux ekcmpaxmis mpasu envbuionvyii siiiuacmoi ma envwonvyii Cmaynmona na niie-
KOYMBOPIIOYY 30aMHICIb SPAMHE2AMUSHUX | PAMNOUMUBHUX OAKMEPILl, d MAKoNiC OPIdcOIconodionux epubis. I pamnosumusHi
baxmepii ma Opisc0x#conodioni epubu Oyau OiNbW YYMAUBUMU 00 Oii YUX eKCMpPakmie 000X 00CIIOHCY8aHUX KOHYenmpayiax. Pe3yno-
mamu excnepumenmy 00360AI0Mb PEKOMeHOY8amu Oani Cyxi ekcmpaxkmu 051 BUKOPUCIIAHHS 8 KOMNIEKCHIL mepanii 3axeopioeany,
Wo cynpogoodiCyIOmsbCs 3anaIbHUM NPOYECOM.

Knrouogi cnosa: envuonvyis giviuacma, envwonvyis Cmaynmona, pociunHi ekcmpakmu, Mikpoopeanizmu, 0ionaiexu.
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THE STUDY OF THE INFLUENCE OF ELSHOLTIA CILIATAAND ELSHOLTZIA STAUNTONII
HERB EXTRACTS ON THE BIOFILMS FORMATION PROCESS BY MICROORGANISMS

Actuality. In recent years, the antibiotic resistance of microorganisms has been spreading rapidly, one of the reasons for which is
the ability of bacteria to form biofilms. This leads to incomplete eradication of pathogens in biofilm infections, which contributes to
their persistence and chronicity of the pathological process. A promising source of compounds capable of preventing the formation or
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destruction of biofilms of microorganisms are medicinal plants that contain a complex of biologically active substances and have a total
additive activity. In this regard, representatives of the genus Elsholtia Willd. — Elsholtia ciliata (Thunb.) Hyl. and Elsholtzia stauntonii
Benth. attract considerable attention, which have a wide range of pharmacological effects, in particular antimicrobial. Therefore, the
search for safe and effective means that would prevent the formation or destroy the architecture of an already existing biofilm is promising.

The aim of the study is to determine the ability of Elsholtia ciliata and Elsholtzia stauntonii herb extracts to prevent the formation
of biofilms by microorganisms.

Material and methods. The study of the dry extracts effect was carried out on a I-day culture of bacteria and fungi, using clinical
strains isolated from patients with purulent-inflammatory processes: Escherichia coli 311, Staphylococcus aureus 222, Pseudomonas
aeruginosa 449 and Candida albicans 1486. The experiment was carried out in polystyrene tablets for enzyme immunoassay. Elsholtia
ciliata and Elsholtzia stauntonii herb extracts were used in concentrations of 250 ug/ml and 500 ug/ml for the study.

Research results. Elsholtia ciliata and Elsholtzia stauntonii herb extracts exhibited dose-dependent activity against biofilms
of gram-positive and gram-negative bacteria, as well as yeast-like fungi. Violation of the process of bacteria (Escherichia coli,
Pseudomonas aeruginosa and Staphylococcus aureus) and fungi (Candida albicans) biofilm formation for the Elsholtia ciliata extract
at a concentration of 500 ug/ml had the following values: inhibition of film formation was 70.1+1.05%, 76.1 £1.14%, 90.6+1.36% and
99.5+1.49%, respectively. At a concentration of 250 ug/ml, a more significant inhibitory effect was noted: 68.0+1.02% for Escherichia
coli, 81.9+1.23% for Pseudomonas aeruginosa, 97.2+1.46% for Staphylococcus aureus and 98, 0+1.47% for Candida albicans fungi
(relative to the control).

Conclusion. For the first time, the effect of Elsholtia ciliata and Elsholtzia stauntonii herb dry extracts on the film-forming ability
of gram-negative and gram-positive bacteria, as well as yeast-like fungi, was determined. Gram-positive bacteria and yeast-like fungi
were more sensitive to the action of these extracts in both tested concentrations. According to the results of the experiment Elsholtia dry

extracts can be applied in complex therapy of diseases accompanied by an inflammatory process.
Key words: Elsholtia ciliata, Elsholtzia stauntonii, plant extracts, microorganisms, biofilms.

Beryn. Akryansnictb. OcTanHi JeCATHIITTS Oak-
Tepil MBUAKUMH TeMIIaMHA HAOyBaIOTh CTIHKOCTI 10 JTii
OLTBIIOT KIIBKOCTI BIJIOMMX AHTHOIOTHKIB, IO TPH-
3BOJIUTH JI0 AHTHOIOTHKOPE3UCTEHTHOCTI MiKpoopra-
HI3MIB — TI00aTbHOI MPOOJIEMH Cy4acHOT MEIUIMHH
ycworo city (®@oren, 2021, Jantorn, 2021). fAxmo He
BHpIIIYBaTH IO mpobiieMy, To y 2050 pori Bia moe-
HICTIO KOHTPOJBOBAHUX paHime iH(ekmii Oyne momu-
patu 10 MinbiOHIB HaceleHHs, o B 14 pa3iB Oinblie,
auix ceoromni (O’Neill, 2016). Tomy neproueproBum
3aBIaHHSIM € PO3po0Ka ePEeKTUBHUX CTpaTeriii CTpH-
MYBaHHS CTIMKOCTI MIKpOOpTraHi3MiB 0 aHTHOIOTHY-
HUX IIPeTapariB, OCKUIBKU 1€ MPU3BOAUTE 10 YHCICH-
HUX COLIaJIbHO-€KOHOMIYHUX HACHIAKIB. BcecBiTHS
opraHizamis oxopoHu 3mopos’s (BOO3) y 2015 p.
3arBepamiaa «lmobanpHUM maH A OO0 CTPUMY-
BaHHS PO3MOBCIOKCHHS CTIHKOCTI 10 aHTHMIKPOOHUX
npenapariB», a Kabiner Minictpis Ykpainu y 2019 p.
3arBepauB «HamionansHuit [nan niii 60poThOU 31 CTii-
KICTIO 10 MPOTHUMIKpOOHUX mpemapariBy (Bpunuany,
2021). V 2020 p. BOO3 BuzHana mpobieMy aHTHOI-
OTHKOPE3UCTCHTHOCTI OJIHIEI0 3 JIECATH IT00aIhHUX
3arpo3 370pOB'I0 HACEJCHHS, IO CTOATHh MEPEeHd JIFOM-
ctBoM (World Health Organization. Regional Office for
Europe, 2022).

OnHi€0 3 TPUYUH CTIHKOCTI 7O AHTHOIOTHKIB
€ 3/IaTHICTh MIKpOOPTraHi3MiB 70 yTBOPEHHS O10TUTIBOK
(HenamkiBcbka, 2016). bakrepii B 6io1utiBKax cTilKi 0
Jii aHTHOIOTHKIB y KOHIeHTpamisx y 100-1000 pasis
OUTBIIMX, HIXK IXHS MiHIMallbHa 1HTiOyroua KOHIICHTpa-
Iis BIIHOCHO IUIAHKTOHHUX MikpoopraHizmis. Tomy
3aCTOCYBaHHS aHTHMIKPOOHUX TIpenapaTiB y 3BUUAHNX
TEPAIeBTHYHHX JI03aX MOYKE TIPH3BOAUTH J0 YTBOPEHHS
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CTIKUX INTaMiB, a HEMOBHA epajuKallis 30yJTHUKIB 32
0i10TUTiBKOBUX iH(EKIIN Crpusie iXHilf MepCUCTEHII] Ta
XpoHi3amii maronoriunoro mpouecy (Cunerap, 2018,
Gebreyohannes, 2019, Bystriansky, 2019).
Ha croromHiniHii JeHb JUIsl pyHHYBaHHS MiKpoO-

HUX OiOIUTIBOK BUKOPHUCTOBYIOTDH Pi3HI CIIOCOOH: 3aCTO-
CYBaHHSI HCOPTaHIYHHUX CIONYK, XIMIYHHX Mpernaparis,
aHTHO10THKIB, OakTepiodaroBoi Tepamii Tommo. Aune
BUHHUKHCHHSI PE3UCTCHTHHX 10 aHTHOIOTHKIB Ta IHIIUX
OiommaiB (opM MIKpOOpraHi3MiB, BHCOKa BapTiCTh
METOJIiB 3aM00IraHHs YTBOPEHHIO Ta PyHHYBaHHIO 0i0-
IUTIBOK CIIOHYKA€ HAYKOBIIIB 10 TOIIYKY HOBUX PEUOBHH
3 BianoBimHUME BiactuBocTsMHu ([Tupor, 2018).

[TepCHeKTUBHUM JDKEPEIIOM TaKHX CIIOIYK € JIiKap-
CBhKI POCJIMHH, SIKi MiCTATh KOMITJIEKC 010JIOTTYHO aKTHB-
HUX PEYOBHH i MalOTh CyMapHy aJWTHBHY aKTHBHICTb.
PocnuHHa cupoBHHA Mae 1Ty HU3KY IEpeBar: HU3BKY
IMOBIpHICTh MOOIYHIX €(heKTiB, BUCOKI aHTHOKCHAAHTHI
BJIACTHUBOCTI, IO CHPHSIOTH IMiJABHIICHHIO OMIPHOCTI
opraniamy. KpiM TOro, cMpoBHHa POCIMHHOTO MOXO-
JOKCHHS € JKePEJIOM BiTaMiHiB, MiKpPO- Ta MaKpOEJIeMEH-
TiB. AHTHUMIKpOOHMH Ta aHTHOIOMIiBKOYyTBOPIOIOUHIH
e(ekTr 0I0JOTIYHO AKTUBHHX PEUYOBHH OOYMOBIIOOTH
MEPCIEKTUBHICTE PO3POOKH JiKyBaJIbHO-TIPOQiITaKTHY-
HUX 3ac00IiB Ha OCHOBI €KCTPAKTiB POCIUHHOTO ITOXO-
moxeHHs (Kpusiosa, 2019, Olszewska, 2020).

Oco0nuBUi iHTEpEeC BHKIMKAIOTH IPEICTABHUKU
pony Enbmonsiist (Elsholtzia Willd.) — enpiomnsIiis Biid-
vacta (Elsholtzia ciliata (Thunb.) Hyl.) Ta enprmomnpiis
CrayntoHa (Elsholtzia stauntonii Benth.). Enpmonpiis
Bilf4acTa pocTe MO BCii TepUTOpii YKpaiHH, a eIbIIONb-
ito CTayHTOHA KyJIBTUBYIOTH SIK €(hipOOTiiHY POCIIHHY.
[JaHni miTepaTypu cBiguaTh, IIO CHPOBHHA EIBIIONb-
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il BUSBISE IIUPOKHN CHEKTp (apMaxoIorivyHol mii,
30KpeMa aHTuMikpoOHy (Guo, 2012, ['omist, 2008).

TakuMm duHOM, MONTYK O€3MeYHUX Ta S(PEKTUBHHUX
3ac00iB, sKi O 3armobiraiM yTBOPEHHIO ab0 pyHHYBaIH
apXITEKTypy BXKe iICHYI0UOi O10TUTIBKH, € aKTyalIbHUM.

Merta mocainkenHsi. BUBUCHHS 31aTHOCTI €KCTPAKTIB
TpaBW eJIBIIONbIIT Bii4acToi Ta enbiionblii CrayHTOHA
TOTIePE/KYBATH YTBOPEHHS 010TITiIBOK MIKPOOPTaHi3MaMH.

Marepianu Ta MeToAu AOCJiIKeHHs. BuBueHHS
30aTHOCTI TEPCIEKTUBHHUX EKCTPAKTIB BIUIMBATH Ha
npouec ¢opMyBaHHS OiOIUTIBOK HMPOBOIWIN Y BimIiNmi
(dhapmakosorii /1Y «IHCTUTYT (apmMakosorii Ta TOKCHKO-
noriit HAMHY» i kepiBHUIITBOM 3aBigyBauku Jabopa-
Topii hapmMakosIorii MPOTUMIKPOOHHUX 3aCO01B, 1. ME/I. H.
H. O. Bpunuany. ExcTpakTé TpaBH eNbIIONBINI Biii-
gactoi (y cmiBBigHOIIECHHI 1:25, omepxanuit 20 % era-
HOJMOM) Ta enbionblii CrayHTOHA (Y CHiBBIJHOIICHHI
1:10, oneprxanuii 70 % eTaHOIOM) IOCIIIKYBAIN B KOH-
neHrpanisx 250 mxr/mn ta 500 Mxr/mi. JlociikeHHs
MPOBOWIIM Ha 1-7000Biii KynbTypi OakTepii Ta rpuoiB.
B excriepuMeHTI BHUKOPUCTOBYBAJIHM KIIHIYHI IITaMH,
BH/IIJICHI BiJl XBOPHX 3 THIHHO-3aMaJIbHUMH MTPOIIECaAMH,
acame Escherichia coli 311, Staphylococcus aureus 222,
Pseudomonas aeruginosa 449 ta Candida albicans 1486
3 PI3HOK YYTIMBICTIO 10 aHTUOI0THKIB. ExcriepumeHT
MIPOBOMIIN Y TONICTHPOJIOBHX IUIAHIIETaX IS IMyHO-
(epmenTHOTO aHamizy. [ qOCTiHKEHHS BIUIUBY POC-
JUHHUX CKCTPaKTIB Ha IUTIBKOYTBOPCHHS iX PO3UHMHU
BHOCHJIM OJJHOUYACHO 3 CyCIICH3i€l0 OakTepiii Ta rpuobis.
[1inpHicTh 1HOKYNIATY cTaHoBHaa 107 KYO/MIT )KUBHIIb-
HOro cepemoBuia. [licist gomaBaHHSI €KCTPAKTIB IUIAH-
eTH BUTpUMYBamM 3a temneparypu 37 °C mpotsrom
24 ron. Ilicns 3akiHUCHHS TepMiHy 1HKyOari BHOCHIM
0,1 % po3umH reHIiaHBioNeTy Ha 15 XB, MOTIM JTYHKH
MPOMHUBAITH BOJIOO OYHMIIICHOIO Ta 3MIHCHIOBAIM €KCTPAK-
uiro 6apBauKa 96 % eranonom. ONTHYHY TYCTHHY BHMi-
pIOBaJIM HAa aBTOMAaTHYHOMY (POTOMETpPI MIKpOIUTAHIIET
ELxx800 (BioTek®, CIIIA). [To3UTHBHHM KOHTpPOJIEM
CIYTYBaJM KyJIBTYPH MIKpOOPTaHi3MiB, BHUPOIICHHUX 32
THX CAMHX YMOB, 0€3 JOJaBaHHs POCIMHHUX CKCTPAKTIB,
a HETaTUBHUM — CaMe XHUBUIIbHE cepenoBuiie (Bpumuay,
2021, Meroanuni pekomenaatii, 2004, 3omnenko, 2023).

CratuctudHy OOpOOKY pe3ynbTarTiB 3iHCHIOBAIH
3a JIOTIOMOTOK0 KOMIT FOTepHOi mporpamu Statistica 6.0.
Jlis OLIHKM JOCTOBIPHOCTI BiAMIHHOCTEH BHKOPHUCTO-
ByBasu Kpurepiit [lannera (Bpunuay, 2021, MeTtoanysi
pexomennarii, 2004).

Pe3ynbraté JgociigikeHHss Ta iX 00roBOpeHHS.
[TonepenHe BUBYEHHS AaHTUMIKPOOHOT aKTHBHOCTI
29 eKCTpaKTiB TpaBU eJbIIOJBINIT Bid4acToi Ta elb-
mronbllii CTayHTOHa Ha TECT-IITamax MIKpOOpraHi3-
MiB, 10 OyJIM BUIUICHI BiJl XBOPHX Ha THIHHO-3amajbHi
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3aXBOPIOBAaHHS IOKA3aJid, IO TIMBKH 5 3 HUX BHUSB-
JSUTA BHPa3Hy aHTHOAKTepialbHy Ta aHTH(YHTaJIbHY
Ji1 — eKCTpaKT TPaBU EJIBIIONBIIT Bilf4acToi y CriBBif-
HOIICHHI CUPOBHHA-EKCTPareHT 1:25 3 BUKOPUCTAHHIM
20 % 1 50 % eranomny Ta TpaBu enblionbiii CTayHTOHA
y criBBigHomenHi 1:10 3 Bukopuctanusm 50 %, 70 %
1 90 % eranomy. Ilpn Bu3HaueHHI MiHIMaIbHOI iHTiOY-
touoi (MIK) Ta MiHiMaibHOT OaKTEPHIIUAHOT KOHIICH-
tpauiit (MBK) eranonnux i knminigHuX O6akTepiii Ta rpu-
01B 710 il IIUX €KCTPAKTIB BCTAHOBJICHO, II0 HAa yBary
3aCJIyrOBYBaJIM €KCTPAKT TPaBH eiblioiblii CTayHTOHA
y criBBiHomeHHi 1:10, ogepxanuii 70 % etanoyom, Ta
eKCTPaKT TPaBH eNbLIONBIIT BilfwacToi (1:25), ogepxka-
Huit 20 % eTaHOIOM, SKi BHSABJISUIH HE TUTBKU OaKTepH-
IIUIHY, a i 6aKTepiOCTaTUYHY 0 BITHOCHO €TAJIOHHUX
TeCT-IITaMiB MikpoopraHisMmis (3o1eHko, 2015).

OCKiNbKN 3HaUHA KiABbKICTh 1H(QEKIIHHNX ypaXeHb
OB’ si3aHa 3 YTBOPEHHSM OI1OIUIIBOK, TO mokazHuk MIK
IOJI0 «IIAHKTOHHHUX» MIKPOOPraHi3MiB HE TOBHICTIO
XapaKTepu3y€e MEePCHeKTUBHICTh 3acTOCYyBaHHsS 0io-
JIOTIYHO aKTUBHHX cyOcTaHuii y Tepamii. Tomy Oyrno
MPOBEICHO BU3HAYCHHS 3MaTHOCTI OOpaHHUX EKCTPAKTIB
TpaBHU eNBIIONBIIT BiigacToi Ta enpmonblii CTayHTOHA
MoTepe/KyBaTH yTBOPEHHS O10TUTIBOK.

PesyneraTi BUBUCHHS 3AaTHOCTI EKCTPAKTIiB TPAaBU
eNBIIONbBINT BiyacTol Ta enbofbiii CTayHTOHAa HaBe-
JeHi y Tabin. 1 ta Ha puc. 1.

VY pe3ymsrari MPOBEICHOTO aHANi3y BCTAHOBICHO,
II0 TOCII/DKYBaHI €KCTPAKTH TPABH ENbIIONBIIIT Biffuac-
TOi Ta enbIIoNbIlii CTayHTOHA MPOSIBISUTH AKTUBHICTD 110
BIZTHOILICHHIO 10 Oi0IUTiBOK OakTepiil Ta rpubiB, a CTy-
MiHb NPUTHIYEHHSI MJIIBKOYTBOPEHHS 3aJIe)KaB BiJl KOH-
HEHTpaLiil JOCHiIKYBaHUX pedoBHH. [lopymenHs mpo-
1ecy yTBOpeHHsI O10TUTiBKH Oaktepiit (Escherichia coli,
Pseudomonas aeruginosa ta Staphylococcus aureus)
ta rpu6iB (Candida albicans) nis eKCTPAKTY €JbIIOJb-
mii Biifuacroi y konmenTpamii 500 MKr/mim mamo Taxi
3HAQUCHHS: TPHUTHIYCHHS IUTIBKOYTBOPEHHS CTaHOBHJIIO
70,1+1,05 %, 76,1+1,14 %, 90,6+1,36 % T2 99,5+1,49 %
BiMOBiTHO. Y KOHIeHTpamii 250 MKr/mi BiaMidaBcs
OinmpIn 3Ha4HU iHTiIOyroumidi edext: 68,0+1,02 % mis
Escherichia coli, 81,9+1,23 % nna Pseudomonas
aeruginosa, 97,2+1,46 % nna Staphylococcus aureus
ta 98,0£1,47 % nna rpubis Candida albicans (momo
KOHTpoMI0). Tak, y koHmenTparii 500 MKI/MJI eKCTpaxT
enpmronbilii CTayHTOHAa BHPA3HO MOIEPEIKAB ILIIB-
KoyTBOpeHHs1 Escherichia coli 311 na 54,4+0,82 %,
Pseudomonas aeruginosa 449 — ma 49,2+0,74 %,
Staphylococcus aureus 222 —na 89,5+1,34 %, a Candida
albicans 1486 — na 94,7£1,42 % (U010 KOHTPOJIIO).
ITpu nii exctpakTy enbinonsiii CTayHTOHA y KOHIIEH-
Tpauii 250 MKr/mMi iHriOyroda Jis pe4oBHHH 3pocTaja
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Ta6muis 1

BnuiuB ekcTpakTiB TPaBHU eJbLIO0bLIT BiliuacTol Ta esqbmonbuii CTayHToOHA
Ha npouec ¢gopMmyBaHHs 0ionJIiBOK MiKpoopraHizaMmamMmu

YT1Bopenns dionaisku, % (p<0,05)
Jlocximysamnii | Candida albicans 1486 | STPAYIococcus aureus | pooponichiq coti3ny | PSeudomonas aeruginosa
06’ excr 222 449
500 mkr/ 250 mxr/ 500 mkr/ 250 mkr/ 500 mkr/ 250 mkr/ 500 mkr/
250 Mxr/mu
MJI MJI MJI MJI MJI MJI MJI
Cyxuif eKCTpaKT
SHBMIOIBIN =1 10 00+£0,15 | 5,52+0,08 | 21,30+0,32 | 11,50+0,17 | 45,60+0,68 | 35,20+0,53 | 7,60+0,11 | 4,30+0,07
BiltgacToi (20 %
eranon, 1:25)
Cyxuii ekcTpaxkt
CABMIOIBINL 1 5 3440,08 | 1,80+0,03 | 10,50+£0,16 | 1,80+0,03 | 45,60+0,68 | 62,70+0,94 | 50,80£0,76 | 26,90+0,40
Craynrona (70 %
eranoun, 1:10)
BrnmuB cyxux ekcTpakTiB Ha (P OpMyBaHHSI O10TLITIIBOK
MIKpOOpraHi3MaMu
120,00%
100,00% 100,00% 100,00% 100,00%
100,00%
80,00%
62,70%
60,00% 45,60% 5,60% S0:80%
40,00% 35’ZO%I 26.90%
10,00% 21,30% I
20,00% : 5,34% 11,50% 10,50% 7,60%
5,52% 1,80% 1,80% 430%
0’00% - - | -
Candida albicans 1486  Staphylococcus aureus 222 Escherichia coli 311 Pseudomonas aeruginosa
449

B KoHTpOnb
B CEEC 250 mkr/mi

® CEEB 250 Mxr/mi
m CEEC 500 Mkr/mi

® CEEB 500 Mxr/mi

Puc. 1. InTencuBHicTh (popmyBaHHs GioIUTiBKM MiKpoOpraHisMaMu y NpPUCYTHOCTi CyXHX eKCTPaKTiB
TpaBH ejbmosii Biliuactoi (CEEB) Ta eabmonbuii Crayntona (CEEC)

Maibke BBiul Ta ctaHoBuia 37,3+0,56 % (Escherichia
coli 311), 73,1+1,10 % (Pseudomonas aeruginosa 449)
1 98,2+1,47 % (Staphylococcus aureus 222 i Candida
albicans 1486) (3ouenko, 2015, 2023).

OneprxaHi pe3yIbTaT Y3rOKYIOTHCS 3 TOCIIKEH-
HSIMH, TIPOBEICHUMH paHimie At 20 eKCTpakTiB JiKap-
ChKUX pociinH Ykpaincekux Kapmar. HaykoBmsmu 6yio
BCTAHOBJICHO, III0 POCIIMHHI €KCTPAKTH, 30KpeMa JIUCT-
KiB OpYCHHII, KOPEHEBHUII| TIepCTayy Ta KBITOK apHIKH
BOJIOZIIIM BHCOKOIO 3/IaTHICTIO 0 AECTpPyKIii OakTepi-
aJBbHOT OIOIUIIBKM TPAMIIO3UTUBHUX, TPaAMHETaTUBHUX
Oaxrepiit Ta rpubiB pony Candida (Kpusnosa, 2019).

B iHIIOMY J0CHIIKSHH], TPOBEJICHOMY HAyKOBIIIMH
Taiinanmy, OyJa0 BCTAHOBIICHO, 1110 €TaHOJIbHHI €KCTPAKT
mucts Piper betle mpurHidyBaB yTBOPEHHS O10TUTIBKH
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Ta crnpusB 11 JikBimamii sk y Staphylococcus aureus
ATCC25923, Ttak i y Escherichia coli ATCC25922
(Saeloh, 2021).

Takoxx Ramalingam K., Amaechi B. T. mposenu
JTOCITI/DKEHHSI I0JI0 aHTHMIKPOOHOT aKTHBHOCTI KOMII-
JIEKCHOTO EKCTPAKTY, OACPKAHOTO 3 KOpH A cacia arabica,
wioniB Terminalia chebula, Terminalia bellerica Tta
Emblica officinalis, sixe moka3ano 3Ha4HE MPUTHIYCHHS
O10TITIBKOYTBOPIOKOYOT 3/IaTHOCTI Ta BHCOKWH 1HTIOY-
104Ul BIUIMB Ha PICT Kapi€COr€HHUX MIKPOOpPraHi3MiB
(Ramalingam, 2020).

BucHoBkH

Yuepie BCTAHOBJIEHO BIUIUB CYXHX €KCTPAaKTiB
TPaBH eJbIIOJbLLII BilfuacTol Ta eabmonbnii Cra-
YHTOHA HA ILUTiIBKOYTBOPIOYY 3[aTHICTH MiKpoop-
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ra”iamiB. ¥ pe3yiabTari 10c/igKeHb BUSIBJIEHO MPHU-
rHiYeHHs 0iOMIiBOK Ta rajJibMyBaHHSI MOJAJILIIOIO
PocTYy Ta pPO3MHOKeHHsI Mikpooprauizmis. [locii-
JKYBaHI €KCTPAKTH /10303QJI€KHO BIUIMBAJM Ha
ILUTiBOKOYTBOPIOIOYY 3[aTHICTh SIK IPaMHEraTUBHHUX
i rpamno3uTuBHUX OakTepiil, Tak i ApiKIKONOI0-
HHUX TpUOiB, 110 MPOSIBJIAIOCH BKe B KOHIIEHTpaii
250 mkr/mi. KpiM Toro, npeacTaBHMKM rpamMmno3u-
TUBHUX OakTepiii Ta ApiskIKOMOAIOHUX IPUbIB BUS-

BIUINCH OiIbII YYyTJIMBUMM A0 Jil HMX eKCTPAaKTIiB
B 000X A0CHIIKYBAHMX KOHUeHTpauisax. OnepxkaHi
JAaHi 103BOJISIIOTH BUKJIIOUHTH AHTHOIOTHKOpeE3uc-
TEHTHICTh 10 AOCHIIAKYBAHMX E€KCTPAKTIB i 3acTo-
COBYBATH iX B KOMILIEKCHill Tepamii 3aXBOpIOBaHb,
SIKi CyNpOBOIKYHThCS THiliHO-3aNMa/IbLHUM Mpolle-
CcOM, 1110 320e3MeYNTh J0AATKOBUI AHTATOHICTHYHMH
e(eKT BiTHOCHO YMOBHO IATOr€HHUX WITaMiB MiKpo-
oprasismis.
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IHpopmauia gna asTopis

JIIIEH3IMHI YMOBH
BUKOPHUCTAHHS HAYKOBOI CTATTI
Y KYPHAJI «®ITOTEPAIIIS, YACOITUC»

Jlinensiap

(I11b aBToOpa, crIiBaBTOPIB)

Hajaae JlineHsiary, BUIaHHIO )XypHaAITYy «DitoTepartis, 4acomucy, 0e30MIaTHO HEBUKITFOYHY JIIICH31I0 Ha BUKO-

PUCTAaHHA HayKOBO'l. CTaTTI

(Ha3Ba cTaTTI)

3TiIHO 3 HOPMaMH YMHHOTO 3aKOHO/IABCTBA YKpaTHH.
JlinieHsiap rapaHTye, 10 BOJIOJIE BUKJIIFOYHUMHU aBTOPCHKUMU TIpaBaMy Ha HaJaHy JlilleH31aTy HayKOBY CTaTTIoO,

1 mepenae oMy Taki mpasa:

1) Ha omyOiKyBaHHS CTATTI y )KypHaT «DiToTeparrisi, 4acCOMUCH;

2) Ha PO3MILIECHHS HAYKOBOI CTATTi HOBHICTIO 200 YaCTKOBO Y Mepeski IHTepHeT Ha calfTi XKypHaiy;

3) Ha ajjanTaIlio Ta MepeKaj CTarTi 3rIHO 3 pelakiiiHUMH BUMOTaMHU;

4) Hajae TOBIKY PO MEPEBIpKy CTATTI LIO/0 ILIATIATY;

5) Ha BUKOpPHUCTAaHHS MeTagaHuX crarTi (Ha3ea, [1Ib aBropis, aHOTaMii, Oi0miorpadidai Marepiayin) MUITXOM

00po0OeHHs 1 cucTeMaru3ailii, JOBeJEHHs J10 3arajJbHOro BiJjoMa;

6) Ha BHECEHHSI JIO PI3HOMAaHITHHUX TONTYKOBHX CHCTEM, HAyKOMETPHUIHUX 0a3, 30KpeMa MI>KHAPOTHHX;
7) Ha nepeady, 30epiraHHs i OIpalfoOBaHHs NEPCOHANBHUX JaHUX 0e3 00MEXEHHS CTPOKY BIANOBIAHO 10 3aKOHY

VYkpainu «IIpo 3axuct nepcoHambaux ganux» Big 01.06.2010 p.

Jlinensiap

(M.II. HaykoBOi ycTaHOBH,
110 3acBiquye mianuc Jlinensiapa)
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3acnosnuku scypnany:

Taspiiicbknii HanioHaaAbHUIT yHiBepcHTET

imeni B.I. Bepnaacbkoro

JHinpoBcbKUi MeIMYHUI iIHCTUTYT TpaguUiiHol
i HeTpaauUiiiHOT MeTUIMHYI

Bceeykpaincbka rpoMajicbKa oprasizanist
«Acouniauis ¢axiBuis 3 HapoaHOI | HeTpaguuUiliHOT
MeJMUHHU YKpaiHm»

3acuoBanuii y 6epesni 2002 poxy. Buxoqurh moxsapraibHO.
XKypuan 3apeectpoBanuii MiHiCTepCTBOM IOCTHIIT

VYipaian 23 rpynas 2020 poky: CBionTBO Mpo JepiKaBHY
peecTpartiro IpykoBaHOTO 3ac00y MacoBoi iHpopmMarii

Cepist KB Ne 24626-1456611P

VK 615.322.61.57.014

Moea euoannsa:
CTaTTi — YKpaiHChKa, aHIITIChKA; aHOTAIlil,
KITFOUOBI CITOBa — YKpaiHChKa, aHIJTIHChKA.

EnextponHa cTopiHKa KypHAITy —
phytotherapy.vernadskyjournals.in.ua

XKypHai € paxoBUM HayKOBO-TIPAKTUYHUM PELIEH30BAHUM
BUJIQHHSIM JUTS TTyOJTiKaIiii OCHOBHUX pe3yJIbTaTiB
JHMCePTALiHIX POOIT y Tary3i MeIUYHUX, (hapMalleBTHIHHX,
010JIOTIYHUX HayK, Y TOMY YHCJIi: MeIM4HA 1 (i3nuHa
peabiniTaris, eproreparis.

BimnoBiganpHICTh 32 3MiCT, 100ip, JOCTOBIPHICTh HABEICHUX
Y HayKOBO-TIPAKTHYHUX ITyOMiKaIisIX *KypHaIy (akTis,
CTaTUCTHYHUX JIAHUX, IUTAT, IOCHJIaHb HECYTh aBTOPH.
[epenpyk omyOTiKOBaHUX CTaTel MOKIMBHUIL 32 3TOIU
penaxuii Ta 3 MOCHUJIAHHAM Ha JPKEPEIO.

Knig-2024

PexomennoBano 1o apyky Buenoro Pamoro JIHimpoBcEkoro
MEJMYHOTO IHCTUTYTY TPAAULIMHOL 1 HeTpaaAULiHHOT
menutau (I[Ipotokon Ne 6 Bix 25 ciuns 2024 poky).

Kypuan Brimoueno go [eperiky HaykoBHX (aXOBHX BHUIAHb
Vkpainu (kareropist «b») 3 610710rYHIX, MEAUTHUX
Ta (papMaIeBTHIHUX HayK.

091. bionozis Binnosinno no Hakazy MOH VYkpainu

Big 15.04.2021 Ne 420 (momarok 3), 222. Meouyuna,

226. @apmayis, npomuciosa apmayis BIAIOBITHO

1o Hakazy MOH Vkpaiuu Big 27.09.2021 Ne 1017 (momarok 3)
ta 227. Qizuuna mepanis, epcomepanis

BianosingHo 1o Hakazy MOH Vkpainu Bix 06.06.2022 Ne 530
(momatok 2).

Ilingmucano o apyky: 30.01.2024 p.
dopmar 60x84/8.

YMm. apyk. apk. 17,91.

3am. Ne 0524/348

Hakman — 100 mpum.

Juzaiin Ta Bepcrka Kysuenosa H. C.

BunasaunTso i qpykapus — BunaBamumii aim «I enpBeTHKa»
65101, Ykpaina, M. Ozeca, Byi. [nriesi, 6/1

Tenedon +38 (095) 934 48 28, +38 (097) 723 06 08

E-mail: mailbox@helvetica.ua

CBizonTBo cy0’€KTa BUABHUYOI CTIPaBU
JIK Ne 7623 Bin 22.06.2022 p.

Adpeca peoakuii:

04123, Ykpaina, micto Kuis, Bys. UepBoHoniibcbka, 0ya. 2B
Teaedonn: +38 (068) 824 76 08, +38 (050) 353 03 26
EnexTpoHHa nomra:
editor@phytotherapy.vernadskyjournals.in.ua
phitotherapy.chasopys@gmail.com
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