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POCJIMHHI TA THIII AJAIITOT'EHU 3 AKTOIIPOTEKTOPHUMMU BJIACTUBOCTAMMU
(PITONMPEINAPATHU TA XAPHOBI 1OBABKHN)

Axmyanvhicme. Y cmammi Ha niocmasi 61aCHUX O0CIIONCEHb | OAHUX AIMePamypu NoKa3auu, uwjo 6 yMoeax HAOMIPHUX HAGAHMA-
JiCeHb Y pasi BILICbKOGUX MA THUWUX eKCIPEeMATbHUX CUMYayill (2INOKCIA, OXON00NCEeHH, IMMOOINI3ayiliHuil cmpec, nio 4ac mpeHy6ats,
npu 0eAKUX 3aX80PIOGAHHAX, KPUMUYHUX CINAHAX) NIOBUWYYIOMbCA BUMO2U 00 QYHKYIOHANLHUX CUCHIEM OP2AHI3MY, 4 MAKOINC OKPEMUX
opeanis. ¥ makomy pasi HeoOXIOHO 6800UMU NPOMEKMUGHT MATOMOKCUYHI 3ACO0U 3 A0ANIO2EHHOIO AKMUBHICIIO.

Mema docnidscenns. [Ipusecmu icnyrouy kracugixayio bBA/l 3 akmonpomexmopHotwo enacmugicmio.

Mamepian i memoou. Ananiz Oanux 6imyusHaAHOI i 3apy0ixcHOI Timepamypu, 8i0omocmell i3 OpyKOSAHUX MA eLeKMPOHHUX BUOAHb.

Pesynomamu oocnioxcenns. Ilpusnavenna memaborimomponnux 3acobie, y momy wucii gimonpenapamis, 3a eKCmpemanibHux
HABAHMACEHb NPU3BOOUTIO 00 YACTKOB020, A THOOI 1l 00 NOBHO20 BIOHOBIEHHS (DYHKYILL YPANICEHUX OP2aHiE | cucmem.

Ak 6yno nokasamno, okpemi memabonimomponui gimoszacobu 6i0H061I0I0Mb OKpeMi QyHKYil, a 015 OilbUL AKMUBHO20 NIUBY HA
Gynryiro i memabonizm HeobXiOHO edxcusamu ix y komoinayii nio nazeoro « bA/». Binbwicmo icHyrOUUX 3ameepOAHceHUX KOMOIHOBAHUX
himosacobie exrouae sumsaeu 3 pOCIuH, SKi 60100110Mb 3ACNOKILIUG0I0, KApOIo-, 2eNamonpomeKmopHor akmuenicmro. Tomy 6 cnop-
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MUBHIN MeOUYuHi ma y pazi IHWUX eKCmpemMatbHux cumyayit nouanu 3acmocogysamu 6ion02iuHo akmueHi 0obasku 3 pociun. Lle
KOMOIHO8aHI 3acobu, AKI NPOAEIAIONb A0ANMO2EHHY Oit0 NiCIs NPOBEOEeHHS eKCNEPUMEHTNATbHUX | KITHIYHUX 8UNPOOYEAHb, HeoOXIOHUX
0151 003801y Ha IX npusHayenns i 3acmocysanis ik BA/J].

Bucnoeok. Y cmammi nepepaxosano xapuogi oomiwiku, AKi MICmMAMb Cunmemuyni MemaooIimomponmi npenapamu, a makodic
Komniexc imo3acobie i3 nosCHenHAM HeoOXIOHOCMI CMEopeHHs NOOTOHUX KOMOTHAYI, AKI MOXCYMb NIOSUWUMUY NPAYe30amHicmy ma
onip 00 HeCHPUAMAUBUX YMOB.

Knrouogi cnosa: adanmozenna 0is, dcenvluens, eneymepokox, IUMOHHUK KUMAcbKull, pooiona poxcesd, 2inkeo 6inooa.
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VEGETABLE AND OTHER ADAPTOGENS WITH ACTOPROTECTORY PROPERTIES
(PHYTODRUGS AND FOOD SUPPLEMENTS)

Actuality. The article, based on its own research and data from the literature, showed that in conditions of excessive loads in
military and other extreme situations (hypoxia, cooling, immobilization stress, during training, in certain diseases, critical conditions)
the demands on the functional systems of the body increase, as well as individual bodies. In this case, it is necessary to introduce
protective low-toxic agents with adaptogenic activity.
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The aim of the research. Bring the existing classification dietary supplements with actoprotective properties.

Research materials and methods. Analysis of data from domestic and foreign literature, information from printed and electronic
publications.

Research results and their discussion. The appointment of metabolitotropic agents, including phytodrugs at extreme loads, led to
a partial, and sometimes to a complete recovery of the functions of the affected organs and systems.

As it was shown, individual metabolitotropic phytoremedies restore individual functions, and for a more active effect on function
and metabolism, it is necessary to use them in a combination called dietary supplements. Most of the existing approved combined
phytoremedies include extracts from plants that have soothing, cardio- and hepatoprotective activity. Therefore, in sports medicine
and in other extreme situations, biologically active supplements from plants began to be used. These are combined means that have an
adaptogenic effect, after conducting experimental and clinical tests, necessary for permission for their appointment and use as dietary

supplements.

Conclusions. The article lists food additives containing synthetic metabolitotropic drugs, as well as a complex of phytoremedies
with an explanation of the need to create such combinations that can increase performance and resistance to adverse conditions.
Key words: adaptogenic action, ginseng, Eleutherococcus, Chinese lemongrass, Rhodiola rosea, Ginkgo biloba.

Beryn. AktyanbHicTb. [1i)1 Yac KpUTHYHUX CTaHIB,
SIK1 BKJTFOYAOTH IMABUIIEHHS CTIHKOCTI 0 TIITOKCUYHUX
CHTYyaIliil Ta OKCHIATHBHOTO CTPECY, IEPEBAaHTAKEHb Ta
IHIIUX EKCTPEeMaJbHUX CUTYyallill, KOJMU TOPYLIYETbCS
AKTHBHICTH JKUTTEBO BAKJIMBHX OPTaHiB 1 CHCTEM, He-
00XiJTHO BBOAMTH MPOTEKTHBHI MaJIOTOKCHYHI 3aco0u
3 aJIalTOreHHOI0 aKTUBHICTIO. YCTaHOBIIEHO, 110 TaKHI
BIUIMB MOXXYTb MaTu METa0OIITOTPOITHI CUHTETHYHI 3a-
cobu Ta ¢iTonpenapard, OJHUM i3 TOJOBHUX 3aBIaHb
IpU I[bOMY HEOOXiAHO BMJIIATH TOJOBHI TOUKU MPH-
KJIaJaHHs 3 00Ky OOMIHY PEYOBHMH OpraHi3Mmy, Ha sKi
MOBUHHI BIUIMBAaTH K CHHTETWYHI 3aco0Ou, Tak i mpe-
raparv pOCIMHHOTO MMOXO/PKEHHS. 3 OAHOTO OOKY, BH-
ie3a3HaueHi koMnoHeHTH BAJl moBuHHI OyTH CyMicHI
MiX CO0O0, 3 IHIIIOTO — JiSITH CHHEPrivyHO, a HEe aHTa-
ronictuuHo. Ili 9ac ycix KpUTUYHUX CTaHIB BHHUKAE
OKCHJIATHBHUH CTpec, alie MapajeibHO MOPYIIYIOThCS
pi3Hi Buau OOMiHYy (€HepreTHM4YHMH, OLTKOBHM, JIimij-
HUH, eJICKTPOJIITHHI), & TAKOXK MPOSBIIIETHCS HETaTHB-
HUH BIUIMB HAa EHAOKPUHHI 3aJI03U, IMyHHY CHCTEMY,
OpTaHH CEpLEBO-CYAMHHOI CHCTEMH, TPABHOTO KaHAIY,
HepBoBy cuctemy (Sellami, 2018; Eichner, 2016). Huni
BIJIOMi CYKYITHOCTI POCJIMHHUX 3aC00i1B, sIKI MOXKYTb Ie-
PEBAXKHO AiSITU HA Ti UM iHII BUAM MeTabonizmy. Okpim
MiATBEPKEHOT (hapMaKoJIOTidHOT aKTHBHOCTI Ta HHU3b-
KOi TOKCHUYHOCTI KoMNoHeHTiB BA/l, criopTuBHi mikapi,
TPEHEepH Ta CIIOPTCMEHH IIOBUHHI BUMaratu JOKyMEeHTH,
sIKi 0iniHO MATBEpIKYIOTh edekTuBHicTE BA/L: an-
TUAOMIHTOBHI cepTHdikar, cepTudikar BiIMOBIIHOCTI
Ta 1HII JOKYMEHTH 3TiJJHO 13 3aKOHOJITaBCTBOM YKpaiHH.

Meta 0CailKeHHsI — HABECTH HAsBHY KJIacUQika-
uito BAJl 3 aKTOMPOTEKTOPHOIO BIACTHUBICTIO.

Marepianu Ta MeTOaH AOCTiT:KeHHs. AHAI3 Ja-
HUX BITYM3HAHOI 1 3apyOi’KHOI JIiTepaTypH, BiIOMOCTEH
13 IPYKOBaHUX Ta €IEKTPOHHUX BU/IAHb.

PesyabraTu jgociigxeHHss Ta iX 00roBopeHHs.
CpOTo/IHI iCHYE€ JIeKIJIbKa BUJIIB KJIacH(iKallii ajganrore-
HiB. (Shaw, 2016; Chen, 2014; Pumpa, 2013; lannitti,
2016).

Knacuikanis aganToreHiB 3 akTONPOTEKTOPHUMU
BIIACTHBOCTSIMHU:

®diroTepanis. Yaconuc

1. Ilpemapats poCIMHHOTO MOXOKESHHS:

1.1. MoHompenaparu: HacTilf Ta PigKUH €KCTPaKT
JKCHBIIICHIO, HACTOWKA JIMMOHHHKA KHUTAHCBHKOTO, pif-
KHI EKCTPAaKT eJICYyTEpPOKOKY, PIAKHH EKCTPAKT JIeB3el,
HACTOIKa apaii, HacTOMKa 1 piIKUI eKCTPaKT exiHarlel,
HAacTOMKA CTEepKyiii, HACTOMKa pPOAIONU POXKEBOi, Ha-
CTOWKA 3aMaHUXH.

1.2. KombinoBaHi 3acobu: 0anb3amu «Biropy, «Ipa-
aJby» Ta iH.

2. Ilpenapaty TBAPUHHOTO MOXO/KEHHS: TAHTOKPHH,
paHTapuH Ta iH.

3. Ilpenapat MiKpOOHOTO MOXOKEHHS: MyMiiio,
cripyniHa.

4. CunretnuHi 3acobu: L-aprinin, kucnora OypiTu-
HOBa (MEKCHJIOJ, MEKCHKOD), KApHITHH, KHCIIOTa TITyTa-
MiHOBa (DJIyTapriv) Ta iH.

5. BitamiHHI npemnaparu.

Inoni knacudixyroTs komnoHeHTH BAJL, siKi MalOTh
aJIalITOTCHHY JIIF0 3a TEPeBAXHUM BIUIMBOM Ha Ti 9H
iHOI OOMiHHI mporiecu. BuzHauumy, 1o Ha eHepreTuy-
He 3a0e3MeueHHsI 1111 Yac HaBaHTA)KCHHS 3aBJISIKH PIBHO-
MIpHOMY MOCTa4aHHIO €HEePrii 32 paXyHOK MepeTBOPEH-
Hs (CTIaJICHHS BYTJICBOIIIB) MOKYTh BIUTUBATH (hPYKTO3a,
Mmen, koeH3uM Q, mutoxpom C, anba-keTorTyTapar, mi-
PHUJIOKCHH, KUCJIOTA JIMMOHHA, TIOJTICOJIOJIOBI E€KCTPAKTH,
KpeaTuHiH 1 fesiki iHui (Slimeni, 2017).

[HTeHCHOIKYIOTh JTiMITHAAE OOMIH Ta CHIPHSIOTH
CHAJICHHIO KHUPY EWKO30TMEHTA€HOBA KHCIOTa, XPOMY
MIKOJIIHAT, XPOMY MOJIIIKOIIHAT, L-IUTpHII-KapHITHH,
JHOKCHICHIH, TeKCarcHiH, JOKO3areKcacHOBa KHCJIOTA,
KOMIUICKCH HEHACHYEHHX JKUPHUX KHUCIOT, JICIUTHH,
JiHOJEeBa KHUCIIOTa, MIPUCTHHOBA KHCJIOTa, OJeiHOBa
KHCJIOTa, CTeapUHOBA KKCIIOTa Ta 1H. 3ac00u, 110 ToJIer-
HIYIOTh aMIHOKHUCIIOTHE Ta OinkoBe 3a0e3leueHHs Ha-
BaHTaXeHHs: L-MeTioHiH, anetwi-L-kapHitnH, L-ana-
HiH, L-aprinin, L-rictunun, L-acnapariHoBa KucioTa,
L-mminue, L-mmyTtamMiHOBa KMCIIOTa Ta 1HIN aMiHOKHUC-
JIOTH, a TAaKOX OPHITUH, L-TaypuH, Ka3eiHaTH, S€UHHUIA
010K Ta iH.

Jo 3aco0iB, AKi KOPUTYIOTh €JIEKTPONITHUI OOMiH,
HaJIeXKaTh MpernapaTy Kajlito, KaJIbIlito, MarHito, HaTpiko,
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dbocdopy, xnopuau, TOJOKHIHKA Ta iH. Bitaminu Ta ix
KOMIUIEKCH 3 MIKPOEJICMEHTaMH HOPMAai3yloTh OOMiH
PEUOBHH, 3a0e3MeUyr0Th BITHOBJICHHS IIiJ] Yac TpUBa-
JIUX HaBaHTaXeHb. [10I0HyY 10 MarOTh Taki PPYKTH, K
rpeingpyT, IIoaM KiBi, MIUMIINHA, TIHKTO Oi100a Ta iH.

BrmBatoth Ha CHUCTEMYy CHIOKPHUHHOI —PeryJisiii
JKCHBILICHB, IMOMD, JIOXWUHA, TUIONHU TaJIbM, IEYHUH OLIOK,
MOPO3HHK KaBKa3bKWil Ta iH. [IpUTHIYYIOTH IpoIiecH Ka-
TabOMi3My Ta CHIPUSIOTh BUBEICHHIO IIIAKIB 3 OPraHi3My
OpoMmerail, apTHIIIOK, KOPiHb Oypsika, apTHIIIOK, MMEKTHH,
KOpiHb JIAKpHIli, (peHXeNb, YaCHUK Ta iH. CTUMYIOIOTH
CHEpPreTHYHI MPOLECH Yy M’s3aX: JKCHBIICHb, 1HO3HTOJM,
HoximOe, JieB3est, KOHIIEHTpAT 3a103 Ta iH. [lomimmyroTs
TpaBliecHHs1 OpoMenaiH, Jinasa, (eHxenb, yacHuk. Ilin-
BUIIYIOTh TOHYC HEPBOBOI CHCTEMH: >KCHBIICHb, IMOHD,
ko(heiH, nepelp, eneyrepokok Ta iH. (Cui, 2022) IlixBu-
IIyIOTh IMYHITET: IMyHOIJIOOYTiH, XPSIII aKyJH, eXiHaresl,
eNICYyTePOKOK, IeTPYyIIKa Ta iH. [1ominryroTs cTaH CynuH:
T1HKTO 011002, eKCTPAKT BUHOTPAJHUX KiCTOYOK, EKCTPAKT
3€JICHOTO Yar, MOPO3HUK KaBKa3bKHii, 610(IaBOHOIIH.

Crin 3ynMHUTHCS Ha BIACTHUBOCTSX JCSKHUX JIKap-
CBKUX 3ac00iB POCIMHHOTO ITOXODKEHHS, SIKi 4acTo
BX0IsTh 110 ckiany BAJl. Iiakro 6imo0a, abo mepeBo
ManopoTi, € MPEICTABHUKOM POy TIHKTO(iTiB, 3’ IBUIIO-
csl y epMChKui iepiof] Om3bko 280 MIIH POKiB TOMY.
3 yCixX MpeCTaBHUKIB IILOTO POY 30€pircs JHIIE MHKTO
0i100a 3aBISKK HaAMIpHIM CTIMKOCTI 10 Pi3HUX Hera-
TuBHUX YnHHUKIB (Nash, 2015). Yke n’sTe THCAYOIIT-
TS Hloro 3acTocoByroTh y Kutal sik XapuoBUN IPOIYKT.
Meinkanii Cxony OIIHHIA HOTO BJIACTHBOCTI Morepe-
Jpkatu neperdacHe crapinns. e B CrapomaBHix Tpak-
Tarax BiJ3HAYaJIM BJIACTUBOCTI IUIONIB TiHKIO Ou100a
TOHI3yBaTH Ta TapMOHI3yBaTH PO3yMOBY HisTIbHICTb, 10-
[oMaraty IPOTBEPE3UTH y pa3i CII’sSHIHHS Ta BUBOIUTH
3 opraizmy nutaku. CydaCHUMHE €KCIIEPUMEHTATbHUMHU
Ta KJIIHIYHAMHA JaHUMH BCTAHOBICHO aHTHOKCHIAHTHY,
BACKYJIOMPOTEKTOPHY, HOOTPOIIHY, I'€aTOPOTEKTOPHY,
AQHTUACTIPECUBHY [0 OiOJOTIYHO aKTUBHHUX PEUOBHH
riHKro 6100a, 3A10HICTh moiNIIyBaTH KpoBooOir (Van
der Bijl, 2014).

Jlo kimacMyHWX aJanTOreHIB HaJeKaTh JKCHBIICHb
(Panax), apanis Bucoka (Aralia elata), apamis cepierno-
nioHa (Aralia cordata), 3amanuxa Bucoka (Oplopanax
elatus), eneyrepokok komwounii  (Eleutherococcus
senticosus), JeB3esi cadruopoBuaHa, ad0 Mapaiiil Ko-
pias  (Rhaponticum carthamoides), pomiona pokeBa
(Rhodiola rosea), numoHHUK KuTaiichkuii (Schisandra
chinensis) Ta meski iHII.

[NomynsapHicTh IUX JIKApCHKUX POCIHUH, SIKi MOJIM-
OIYIOTH Ipalle3IaTHICTh, BiloMa 3aBHa.

JleBzes (Mapatiii KOPiHb ) IPUATILIA 10 HAC 3 KHTAHCHKOT
MeHIHA. Pa3oM i3 THM B OCTaHHI POKH BCTAHOBHIIM HOBI

== 8
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ACTIeKTH MEeXaHi3My Horo ii, BIAKPUIN HOBI (hapMaKoso-
riuni acrekry. Lo BiacTuBoCTi JieB3el mi3Hanu B Cu-
0ipy, criocTepirarouy 3a MapaiamH, sSiKi BKUBaIA Mapasiii
KOpiHb Tlepe TSHKKUMH Oosimu. MuciuBii Cruoipy Takoxk
3HAJM, 110, BKUBAIOYM JIMMOHHUK, MOXKHA mepeOyBaru
THKZCHD 03 TKi. Apaito, eIeyTePOKOK TAaKOXK BiIKPHIIH
CTOYaTKy MEIIKaHIIi, a ToTiM yueHi Cxomy ta Cubipy.

Jlikapchki 3aco0u 3 POTiB OJICHIB MOYAJd 3aCTOCO-
ByBaru me B 3700 p. mo Hapomxenus Xpucra. [lotim
3HAMIUIK, 10 B pOTrax 3HAXOAUTHCS 0araTo KepaTHHBMI-
HIYIOYMX aMiHOKHUCIIOT. ¥ HapojHii MeautuHi CXigHOoi
A3i11 oJpiOHEHI POTH MJIIMUCTOTO OJICHS 3aCTOCOBYIOTh
y pa3i BUCHa)KeHHSI, CIaOKoCTi, anemii. [Ipuitom raneHo-
BHX TIpernapariB yka3aHux (ITOCIONYK Ta MOAPIOHEHUX
MAHTIB OJICHS MiJBHIIYE PE3UCTCHTHICTH OPraHi3My 10
MIMPOKOTO CIEKTpa iH(EKIIHHUX 3aXBOPIOBAHB: Y LUX
IpenapariB yCTaHOBJICHO IMYHOTGHHHMH BIUTHB. Takox
BOHH MIJBUILYIOTh CTIHKICTh JIO CTPECy.

JKenbiens 3BuuaiiHuil (panax ginseng) € HaiicTa-
pIlIMM aanToreHoM. Y KOPEHI JKCHBIICHIO MiCTHThCS
Oararo kopucHUX pedoBHH. Lle manakcoszuan A, B Toro,
TH3€03H/I1, TTAHAKCUTPIOJ Ta iH., AJTKaJIOII1, BITAMIHH,
CMOJIH, 3471130, Mib, IIMHK, BUIbHI aMIHOKHCIOTH — ITOB-
HUH KOMIDIEKC IIIOYMX PEYOBUH KEHBIICHIO IIe TOCIi-
JOKY€ETBCSI. YBa)aroTh, 110 TOJTOBHHUMH KOMITOHEHTAMHU,
SIKI TOSICHIOIOTH €(EeKT JKCHBIICHIO, € IIIKO3UIH, SKi
€ CKIIQJIHUM KOMILUICKCOM OJIM3bKHX 3a BIACTHBOCTSIMU
pedoBuH. JKeHBIIEHb Ma€ JTy)Ke IMIUPOKHHA CIIEKTp (ap-
MaKOJIOTIYHUX BIIACTHUBOCTEH, OJHAK TOJOBHUM € HOI0
BB Ha I[HC. BogHouac jkeHbIIEHb Ma€ MpOTH3a-
NaJbHUN e(eKT, BIUINBAE Ha BYIICBOIHHUN OOMiH, cep-
[IEBO-CYINHHY CUCTeMY, (DYHKI[IOHYBAaHHS CTaTeBUX 3a-
7103, noninurye 3ip. Moro mpu3HayaoTs mpu HeBpO3aXx,
HEBPACTEHISX, MCHUX03aX, IYKPOBOMY miabeTi, XBOpooi
Botkina Ta iHImMX 3axBoproBaHHAX. [Ipemaparn xeHb-
IICHIO ITiBHUINYIOTh T'a3000MiH, CTUMYJIIOIOTh TKAHUHU
JquxaHHs, 3HKYI0Ts UCC, HOpMaTi3yIoTh ITiABHUIICHUH
aprepianbHIA THCK. [1py migBUIICHOMY apTepialbHOMY
TUCKY BiH 3MOXKC 3aro0iraTé NPOHUKHEHHIO KaJIbIiO
BCEPEINHY DIIAIKOM SI30BUX KIIITHH KPOBOHOCHHX CY-
JIMH, 1110 MOYKE TIOHU3UTH apTepiaibHHI THCK.

VY Kutal B OCTaHHI POKH BUAISIOTH CiM OCHOBHHX
e¢exris xensinento (Khan, 2022; Bagherpour, 2022):

— TOCHJICHHS (DI3WYHOT CHJIM OpraHi3My Ta MoJjer-
IICHHSI BTOMH;

— JIIKyBaHHS aHeMIi TimoTeH3ii mocaadaeHHs ceplie-
BOI JISITTBHOCTI;

— 3aCIOKOI0I0YA JIisl HA MCUXIKY — e()EKTHBHE JIKY-
BaHHS HEBPO3iB, HEBpPACTEHil, MOPYIIEeHb (DYHKIIII Hep-
BOBOI CUCTEMH;

— CTUMYISIISI CEKPETOpHOI (YHKILI, yTaMyBaHHS
crpary;
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— TIJBUINCHHS (QYHKIIi JICTCHIB Ta IPUTHIYCHHS HA-
I1aJ1iB aCTMU;

— HopMmautizamis (QyHKIIi TpaBHOTO KaHAIY, MiABH-
[ICHHS alleTUTY;

— HeWTpamizawis OTPYT, MOJIMIICHHS CTaHy IIKIPH.

BrmimB  KCHBIIGHIO TIOBUTBHUH, IO YacTKOBO
YCKJIQJTHIOE BU3HAUCHHsI €()EKTUBHOCTI 3aCTOCYBaHHSI.
Bin Moxe TO-pi3HOMY JiSITH HA OPraHi3MHU 3a OHAKO-
BOTO JiarHO3Y, €(EeKT MPOSBISETHCS y pa3i TPUBAIOTO
pUHAOMYy TIpermapary i Befe A0 IMONIMIICHHS CTaHy Op-
ra”i3My 3arajom. 3a OJIHOPa30BOTO MPHUHOMY mpernapa-
Ty B TOJBIMHIA a00 MOTPIiHINA 1031 3HUKYETHCS BTOMA
1 MigBHIIYeTbCs mpane3aaTHicTs. CTHUMyNIO09a is
JKCHBIIICHIO HAWOUIBIII SCKPABO MPOSIBISETHCS Y ITiBH-
IIEHH]I PO3YMOBOI Tpale31aTHOCTI, IPX IIbOMY B MEpIIy
4epry BiH MiIBUIIYE SIKICTh BAKOHAHOTO 3aBIaHHS (TICH-
Xonoriyeuid Tect). Ha BiAMiHYy BiJl CHHTETUYHUX TIpera-
pariB JKEHBIICHB TIiJ1 9aC CTUMYJISIIi HEPBOBOI CHCTEMH
HE TPUMae€ OpraHi3M TPUBAIUH Yac 30yKEHHM, HOTOo
BIUIHAB OUTBII M SIKUi. JKEHBIIIEHb MOYKHA BUKOPHUCTOBY-
BAaTH 1 3/[0POBUM JTIOJSIM, AK€ ITICIIS TIEPioLy CTUMYJIS-
1ii BIH HE MiJBHUIIYE HETaTHBHI peakxilii, He BUCHAXKYE
NPUPOIHI PE3EPBH OPraHi3My Ta JIOTIOMArae Mmoj0JIaTh
ctpec. BiH mocwiioe yTBOpeHHSI (PepMEHTIB, HOpMa-
Ji3y€ BUKIHMKAHI CTPECOM MOPYIICHHS O10XiMIYHHX
MMOKA3HUKIB. Y KPUTHYHUN MOMEHT JIFOIUHA, SKa TPH-
HIMa€ >KEHbIIEHb, OTPUMY€E NOJATKOBUM IPUILUIMB CHUIL
VY 3HauHUX 033X Mpenapard >XKCHBIICHIO HeOe3MeyHi:
BOHH BHKJIMKAIOTh 3a[IaMOPOUYCHHSI, YTPYIHEHHS JJXaH-
Hs, TPEMTIHHS, KPOBOTEUYy Ta iHIINI mopymieHHs. Haii-
OIJIBLIMMH TUIIOBMMH HPOTHIIOKA3aHHIMH JI0 IPUIHOMY
JKCHBIIICHIO € TUTSYUI BiK, BAriTHICTh, TPUHOM 3 1HIIH-
MH TIperapaTaMi iMyHOCTHMYITIOI0UO] JIiT, TPU TOCTPUX
3aXBOPIOBAaHHSX, HA T/ TOCTPUX 3aMabHUX IPOLECIB,
IpU BHUCOKOMY apTepiaibHOMY THCKY, IPH CXMJIBHOCTI
JI0 KPOBOTEH.

3aMaHNXy BUCOKY NPHHMAIOTh y BUDISAAl TaJeHO-
BHX Mpenaparis, AKi TOTYIOTh 13 KOPEHEBHII 1 KOPCHIB.
INpuitoM HaCiHHS 3aMaHUXH HPU3BOJIKB JO ITiIBUILICHHS
CWJIM 1 YaCTOTH CEpIIEBUX CKOpOUeHb. B yMoBax KiliHi-
KI BCTAaHOBWJIM MaJTy TOKCHYHICTh HACTOIO 3aMaHUXH, il
30ymxyrounii Bruiue Ha LIHC, miaBHIIIeHHSI MOTOPHOT aK-
THUBHOCTI, pe(pIICKTOPHOT IiSITBHOCTI, MiBUIIICHHS aMII-
JITyIH CKOPOUYCHB 1 TOHYCYy cepieBoro M’s3y. HactosH-
Ky 3aMaHHXH 3aCTOCOBYIOTh SIK CTUMYJISITOP AiSTTBHOCTI
LEHTPaIBFHOT HEPBOBOI CUCTEMH, IPH HEBPO3aX i ICH-
XIYHHX 3aXBOPIOBAHHSIX, ACTCHISAX, ACTCHOICTIPECUBHUX
BHCHAXYIOUUX 3aXBOPIOBAHHSX, VIS MIATPUMKH 0aab0-
pocrti y pasi ¢i3uuHOi i po3yMOBOI BTOMH, NIPH CTarTe-
Biif ciabKkocTi, JIeskux (GopMax IyKpPOBOro maiabery.
INoka3aHHSIMM JUIS PU3HAYCHHS! HACTOSHKHM 3aMaHUXH
€ TIMOTeH3is Ta AeTpecuBHi ctand. [IpoTHoka3anHsIMu
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BBaXKAIOTh TIMIEPTEH3110, TNXOMAHKY, TOPYIICHHS Ceplie-
BOI JIsNIBHOCTI, O€3COHHS.

Jle3es cadmopoBuana, abo Mmapaiiii KopiHb, 3a-
CTOCOBYETHCSI y BUIVISII TAJICHOBUX IpENaparis i3 Jiu-
CTs, cTebna Ta KOPEHIB y HApOJHIM MEIUIMHI AJTAa0.
Bonn MatoTh 0i0JI0T1YHO aKTHBHI PEYOBHUHH: aJIKAJIOIIH,
eKIMCTeH, yKpH, edipHi omii, omii pocdopHoi kucmo-
TH, TyOWIbHI, O10JIOTIYHI PEYOBUHH, KaMiib. ExIucTeH
€ CTEPOIHOI0 CIIONYKOIO, SIKY BUIUIAIOTH 3 JeB3ei. Bin
Mae BUPAXKEHY aHAOOJIYHY 1 TOHI3YHOUY Jit0. 3arajom
npernapard JjieB3ei MarTh TOHI3YIOUMH Ta CTHMYIIOIO-
quii eexT. OKpiM TOr0, BOHH IIBHIYIOTh CHIY CKOPO-
YeHb 1 Ipane3aaTHICTh M S13iB, MOMIMIIYIOTh KPOBOOOIT
y M’si3aX, TOJOBHOMY MO3Ky. HactosiHKY 1eB3ei 3acTo-
COBYIOTH IIpY PyHKIIOHATBHUX posnagax [THC, naginai
CWJI, PO3YMOBOMY Ta (hi3MYHOMY BHCHaKEHHI, poOOTi
B CKCTPEMaJbHHUX YMOBax, OC3COHHI, I[yKpOBOMY [ia-
0eTi, XpOHIYHOMY AJIKOTOJIi3Mi. 3a TPUBAIOTO MPHHOMY
Ipenapary MOJIMIIYETHCSI CAMOOIIHIOBAHHSI CTaHy 3710-
POB’s1, (hi3MYHA BUTPUBATICTh, KOOPAMHALIS KHCTECH PYK,
po3ymoBa mparnes3iaTHicTb, moHmwkyerbes YCC mig yac
¢iznyHoro HaBaHTa)xxeHHs. [licis OXHOpPA30BOrO MpH-
HOMy eKCTpaKTy JieB3el BiJ[3HA4alOTh MOJIMIICHHS (]i-
3MYHOI TPaIe3AaTHOCTI, CTUMYIIALio BiuuBy Ha [THC,
TaKOXX MIOHIXKYETHCS] TeMOJMHAMIUHA peakIlist Ha (i3ud-
HE HABAHTAKCHHS, CKOPOYYETHCS BiTHOBIIOBAIBHHN
nepioz micis Hei (MEHIIe, HiXK Micis MPUHOMY eleyTe-
POKOKY, aJie OibIie, HXK MICHIS MPUHOMY >KEHBIIICHIO).
Oco06aMBHX TPOTUIOKAa3aHb A0 MPHIOMY IpenapariB
JIeB3ei HEMae, ane il He PeKOMEHIYIOTh PUHMATH XBO-
PHUM Ha MIH30(PEHiI0, 0COOIUBO B EPiOJ 3arOCTPEHb.

Jis mpUToTYBaHHS raICHOBUX MPENapariB i3 JIMMOH-
HHMKa KHTalChbKOTO BUKOPHCTOBYIOTH TUIO/H, CTEO, JIU-
CTs, maroHu. /liFo4rMu pedOBHHAME € MOHOCaXapHIy,
(beHONBHI CHOMYKH, MEPEBAKHO KAaTEXiHW, MiHEpaibHI
cnoyku. ToHi3yro4a cujia JUMOHHUKA BHCOKA, IPOSIB-
JSETBCS MPU 3aralibHid BTOMI, CIAOKOCTI, MiJABHINCHIN
COHJIMBOCTI. JIMMOHHHMK HOpMAaJi3ye aprepiaibHHUM
THUCK, TIPUTHIUY€ CHpary, TaMye arneTUT Ta KUCIOTHICTh
TPAaBHOTO KaHAJTy, yCyBae M’s30By BTOMY i 6iib. Horo 3a-
CTOCOBYIOTh SIK PO iTaKTUUHUIT 3aci0 TpH aTepockiie-
PO3i Ta MOHMKEHHI TOCTPOTH 30py. BiH, sk 1 iHIII aaar-
TOTeHH, MOCWIOE npouec 30ymkenas y [IHC, 3HauHo
niBuiLye $izHuHy Ta PO3yMOBY MparesaaTHicTs. Moro
9acTO MPU3HAYAIOTh CIOPTCMEHaM, sKi OepyTh ydacThb
B IFPOBHX BHUIAX CHOPTY, BaKKoarieram, oopisM. [Ipe-
napard JUMOHHHKA MAJIOTOKCUYHI, HE BUKJIMKAIOTH 110-
01uHMX e(eKTiB, OJJHAK BiH MPOTHIIOKA3aHUI MPH HEp-
BOBOMY 30y/’KeHHI Ta O€3COHHI, BUPAXKCHIH rinepTensii,
MOPYIICHHSX CEPIIEBOI AISTLHOCTI.

Poniona poxkeBa, abo 3050THH KOpiHb, OJHOYAC-
HO CTajla BUKOpUCTOByBarucs i Ha Cxomi, 1 y €Bpori.
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Jns mpuroTyBaHHs rajJeHOBHUX MPENapaTiB BUKOPUCTO-
BYBQJIN KOPEHEBHUINA, Y SIKUX MICTATHCS TIIKO3M[IH, Ca-
HOHIHM, IyKpHW, TyOWIbHI PEUOBHHH, OINii, OpraHidHi
KHCIIOTH, JKUPH, BicK, ¢naBoroinu. [Tpenaparu pomxionu
MAaloTh TOHI3YIOUY i CTUMYITIOIOUY aKTHBHICTb, X 3aCTO-
COBYIOTH IiJl Yac JIIKyBaHHS 3aXBOPIOBaHb JUXAIbHUX
[UISAX1B, HEBPO3i, ACTCHIYHUX CTaHaX, TMOTEeH311, BOHH
MOHIKYIOTE OUTh Y ceplli, BTOMY, HiIBUIYIOTh Ipares-
JaTHICTh. Pojiona poxeBa Ta eneyTepOKOK 3HAYHO ITifI-
BHIIYIOTH TOHYC CKEJICTHHX M’SI3iB, 32 TPHUBAJIOTO BBE-
JEHHs 3HAUHO IIOKpalllyloTh M’s130By cuily. IIpu npomy
Mperapary poIioNid POKEBOT HOPMAITI3YIOTh JisUTbHICTb
CEpIICBO-CYINHHOI CHCTEMHM, MiIBHIIYIOTH PO3YMOBY
30i0HICTE. YBaXKaroTh, II0 MpenapaTy PoIioiNHd poKeBOl
MIEPEBa’KHO BIIMBAIOTH HA SIpa TilOTANaMycy Ta Kopy
BEJIMKUX TiBKYJIb.

[ToxazaHHsIMH 10 MPU3HAYCHHS TPETapaTiB PoAioIN
POKEBOI BBaXKAIOTh:

— 3aCTOCYBAaHHSI SK MCHXOCTHMYIIOIOUOTO 3aco0y
IpHy BTOMI Ta peabimiTamiiiHoMy mepioni, Ipy coMaTHd-
HUX Ta iHQEKIifHUX 3aXBOPIOBAHHSIX;

— 7S IpuiioMy 3I0POBUM JIOASM 31 CXHJIBHICTIO 70
acTeHizarii mpu poOoTi, 110 MOTPeOYyE MiIBUIIICHOT PO3Y-
MOBOI HalpyTH, a TAKOXK i1 9ac MiJrOTOBKH JI0 MaliOyT-
HBO1 pOOOTH;

— JUI TITPUMKH TPae3aTHOCTI B MPOLECi BUKO-
HaHHS 1 BiJIHOBJIEHHS 32 BAYXKOTO (PI3UYHOTO HaBaHTa-
sxenHs (Lu, 2022; Tinsley, 2023; Liu, 2023).

Pomiona poxeBa B TaJieHOBHX Ipemaparax Maio-
TokcnyHa. Cepesl MPOTHIIOKa3aHb BiJ3HAYAIOTH ITiJBHU-
IICHUH apTepialbHUM THCK, EMOLIMHY TeMIepaTypy
1 30y/UKEHHS.

EneyTepokok KOJIOUHMH 3aCTOCOBYIOTH y BHIVISLII
PiAKOTO eKCTpaKTy. [/l BUTOTOBICHHS TaJICHOBOTO TIpe-
mapary 3acTOCOBYIOTH KOPEHEBHINE 3 KopeHsmH. /[liro-
4i peyoBuHU: eneyreposuau (A, B, Bl, C, D Tta in. ),
MEKTUHOBI PEUOBMHH, MONiCAXapWaH, IyKpH, MOXiTHI
KyMapuHy, (1aBoHOiIM, edipHi 0Iii, pOCITUHHUAN BiCK,
CMOJIH, KpoXMaib. ExeyTepokok miaBuIye Gisudmy, po-
3yMOBY IpaIe3/IaTHICTh, CTIHKICTh 10 HETATHBHUX YWH-
HUKIB HaBKOJMITHBOTO cepeoBHIa. Pinkuili ekcTpakt
CIICYTEPOKOKA CTUMYIIIOE CEpLEBO-CyANHHY CHCTEMY,
MOCJIA0IIOE CTPECOBI PEaKIlii, Mae JEsSKUH CTUMYITIOIO-
YU TOHAIOTPOITHHH, TirmorTikeMiunuil BmB. [1pn3Ha-
YalOTh PIIKUI EKCTPAKT eNeyTepOKOKa MpH (Pi3HuHii
1 pOo3yMOBii BTOMI, IICHXacTeHii, TimoTeH3ii, QyHKmio-
HaJIbHOMY BHCH)XGHHI IIEHTpANbHOI HEPBOBOI CHCTE-
MH, III0 CYIIPOBOIKYETHCS 3HIKEHHSIM TIpaIre3aaTHoOCTi,
MOJIpa3HEeHHsIM Ta Oe3coHHsAM. [Ipu3Ha4arTh y CcKia-
Il KOMIIJIEKCHOi Tepamii MpH BEreTOHEeBpO3ax, MiCIs
CKJIAJIHUX XIPYPTiYHHUX OMepaliiii, mpu TOCTpil Ta Xpo-
HIYHIA npoMeHeBiit xBopoOi. [IpoTunokazanuii piakuii
EKCTPaKT eJICyTepPOKOKa IPH IMiIBUIICHIA YyTIUBOCTI,
rinepTepMIdHOMY CHHJPOMI, apTepiabHii rinepTeHsii,
TJIBUIIEHIH 30y/ITTMBOCTI, TOCTPUX 1HPEKIIHHIX 3aXBO-
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pIOBaHHSX, iH(pAPKTI MioKapa, apuT™mii, Oe3COHHI1, Hel-
POLMPKYIATOPHIN TUCPYHKITIT, TUXOMAHII, EIiIeNCcii.

CekypuHera KyImmucTa B TUKOMY BUIIISI pOCTE Ha
Cxomi ta Cubipy. SIK ajanToreH 3acTOCOBYIOThH Tajie-
HOBI IIperapard 3 MOJIOJMX ITaroHiB Ta JIUCTS. Y HUX
MICTUTBCS BEJIMKA KIJIBKICTh AJKAJIOIMIB: CEKypHUHIH,
ajocekypuHiH, cexypuHon A, B, C, cybpyruxomus,
cybpyTtukoHid. ToHI3yroui BIACTHBOCTI CEKYpPHHETH
3aCTOCOBYIOTh MPH TOCTA0IeHHI CcepIieBoi JisUTBHOCTI,
3araJibHil Ta cTareBiil cabKOCTIi, 3aXBOPIOBAHHSX TPiii-
4acTOTO HEpPBY, HEPBIB 00MuuYs, ipu ypakeHHsx [[HC
Ta nepudepuuHoi HepBOBOi cucteMu. [IpenapaTu cexy-
pUHETH TIPOTHIIOKA3aHl MPH TiNepTeH3ii, CTeHOKap/Iil,
aTepoCKIIEepO3i, TP 3aXBOPIOBAHHIX HUPOK Ta 3HIKE-
HIil eKCKpETOpHii (QYHKIIIT.

CrepKyllis IJIaTaHOJIKMCTa MOIIOHO JI0 eJIeyTepOKOKa
Ta KCHBIIICHIO CTHMYJIFOE TIPaIe3aTHICTh Ta aHa0oIiu-
Hi niportecu. [Ipenaparu cTepKyimii BBaKArOThCS M’ SIKH-
MU TICUXOCTUMYIIATOPaMH. Y JIUCTI CTEPKYIii MiCTATh-
cs eipHa omisl, CMOJIM, OpraHiYHI KHUCJIOTH, He3HAYHA
KUTBKICTh aJIKAJIOINiB, Y HACIHHI BU3HaYeHUH Ko(eiH Ta
opraHiuHi KucioTd. HacTiit cTepkysIii mpu3HaYaroTh SK
30y/KYIO4y PEUOBHHY MPH PO3YMOBOMY Ta (i3UIHOMY
CTOMJICHHI, IEPEBTOMI, ACTEHIYHHX CTaHAaX, IMICIs Tmepe-
HECCHUX BUCHAXYIOUHX 3aXBOPIOBAHb.

ExiHarest mypiypoBa MiCTUTh JIiF041 PEYOBHHH 3 BH-
PaKCHUMH IMyHOMOIYJIIOIOYIMHU Ta MPOTU3AIMaIbHUMHE
BJIACTUBOCTSMH. YCi YACTUHU POCIIMHU MICTSTh TOJIica-
Xapuad Ta eipHy OJIit0, Y KOPEeHI BU3HAYCHHI TITIKO3HU/T
eXiHako3uJl, OeTaiH, CMOJIM, OPraHiYHI KHCIOTH (Tajb-
MITHHOBA, JIiHOJIeBa Ta iH.). [Ipenapartu exiHarei npu-
3HAYalOTh TPU PI3HHUX TATOJOTIUYHUX CTaHaX 3a paxy-
HOK ITiIBUIICHHS MPUPOTHHUX 3aXUCHHUX CHJI OpPTaHi3My.
VYHacHiI0K eKCIepUMEHTAIBHHUX JOCIIIKEHb BCTAHOB-
JIeHa JTisl eXiHallel Ha KJIITHHHU 1 TYMOpaJIbHUH IMYHITET.
L5t ist IpOSIBISIETBCS HE TUTBKH Y JIOPOCIINX, a U y JTeH
Ta 0ci0 moxmioro Biky. [Ipenapartu exiHarel npru3Haya-
I0Th TIPU 3aXBOPIOBAHHSX, ITOB’SI3aHUX 13 MOCIA0ICHHIM
(YHKIIOHAJILHOTO CTaHy IMYHHOI CHCTEMH, BUKJIHKA-
HUX XPOHIYHUMH 3allallbHIMU 3aXBOpIoBaHHAMU. [1pu-
HOM MpermapariB exiHaimei MoKe CTUMYIIOBATH IMyHHY
CHUCTEMYy TMpPH IIYKPOBOMY Jia0eTi, 3aXBOPIOBAHHIX
TICYIHKH, OTPYEHHSX TOKCUYHHMH PEUYOBHHAMHU B TIO-
BITpi, MpoxyKTamMu XapudyBaHHs. [Ipemaparu exinarei
HETOKCHYHI, Y 3HAYHHUX [103aX MOXKYTh ITi[BUIIUTU CITU-
HOBUJIIJICHHS, CIK exiHallei MmiIBUIIYE 3rOpTaHHS KPOBI.
€IMHE POTHITOKA3aHHS — TIepYyTIHBICTS.

[NapoOioHTH (BOAOPOCTI) — aKTHBHI 010JIOT1YHI pedo-
BHHH, sIKi BIUIMBAIOTh Ha (DI3UYHY 1 CEKCyalbHY aKTHB-
HICTB JItonuHKU. BoHM Oarati BiTaMiHAMH, T1IpOOIOHTaMH,
SIKI aKTHBHO IIIOTh HA OOMIH PEUOBHH, OCOOJHMBO IPH
MATOJIOTIYHUX CTaHaX. Y 0ararbox KpaiHaxX yBa)KaeTbCs,
10 BOHK MOXKYTh BIUIHBAaTH Ha IPale3naTHICTh CIIOPTC-
MeHiB. [Ipr3HaYaroTh KOHIICHTPAT Ta KCTPAKT JIaMiHapil,
mpernapar JaMmiHal, sSKi MICTSITh ONTHMAaJIbHI KOHIICH-
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Tparii MiKpOEIEeMEHTIB, MOJiCaXapuaiB, >KUPHHUX KHC-
not (Leonard, 2023). L1i 3aco0u MarOTh CTUMYIIOIOUHUI
BIUIMB Ha MeTabOIIiuHi MpoIiecr, KPOBOTBOPECHHS, CHHTE3
PHK ta JIHK. Bonn MaroTh iMyHOKOpEryody Jifo MpH
MIEPBUHHNUX a00 BTOPMHHUX iMyHOme¢immTax. Excrpakrt
JaMiHapii TakoX 3aCTOCOBYIOTH /Il BAHH, KOMIIPECIB, Ma-
caxiB (Kostrakiewicz-Gieralt, 2022; Avigan, 2016).

[IpomykTn OMKITBHUNTBA 3aCTOCOBYIOTH ISl IPOdi-
JIAKTUKH NIEPEHANPYTH ITiJ] Yac TPEHyBaHb JUIS MTiIBUIICH-
HS CHOPTUBHOI MpaIe3laTHOCTi CHOPTCMEHIB BHCOKOL
kBasidikamii 6e3 3acTocyBaHHs JOMIHTIB. BoHM m00pe
KOMOIHYIOTBCS 3 BiTaMiHaMH, MiKpOEJIEMEHTaMH, aJam-
TOreHaMH Ta IHIIMMH HEIONIHTOBHMH OIl0JIOTIYHO aK-
THBHUMHU PEYOBMHAMHU. MeJ € BYIJIEBOAHUM TIPOTYKTOM
XapuyBaHHs O/UKINT y HecnpusTIuBHi nepion. Lleit mpo-
JYKT JICTKO TIPOHHKAE Y TKAHWHH OPTaHi3My, IS SIKOTO He
MOTPiOHI BTpaTH eHeprii, Ty»Ke JIETKO MPOHHUKAE B KIIITH-
HU OpraHi3My, JUIsl SIKUX MOTpiOHa eHnepris. Mea MiCTUTD
20 aminokucnor, Bitaminu B,, B, C, B, K, E, opraniuni
KUCJIOTH, MiHepalbHI pedoBUHH. OCOOIMBO KOPUCHHN
MeJ] CIIOPTCMEHAaM, SKi TPEHYIOThCS Ha PO3BUTOK BUTPH-
BAJIOCTI (HANPUKIIAJ, albIIIHICTAMH), & TaKOX BIHCHKO-
BOCITY’KOOBIISIM CHEIiaTbHUX TTiPO3/ILTIB.

Li agantoreHn He TiJIBKU MiJABHIIYIOTH PE3UCTEHT-
HICTh OpTaHi3My 0 HaBaHTAXCHb. BoHM Takox:

— CHpUSAIOTH 30UIBIICHHIO CTIHKOCTI A0 iH(EKIii-
HUX 1 BIDyCHHX 3aXBOPIOBAaHb;

— MAalOTh PAKTHYHO HYNbOBY TOKCUYIHICTh, BIUTHBA-
I0Th Ha MapaMeTPH XKUTTEASUIBHOCTI OpTraHi3My;

— TIJBUILYIOTh PE3UCTEHTHICTH JIO IUPOKOTO CTICK-
Tpy I1H(EKIIHHUX 3aXBOPIOBaHb, MAIOTh CHCTEMHHH
IMYHOKOPETYIOUHi e(eKT;

— TPOSIBIAIOTH CTPEC-TIMITYIOUi aCHeKTH Mii: Bia-
CYTHICTB CTpEC-IHAYKYIOUNX, HAIPHUKJIIAJ IIPU OTIepariii-
HOMY, METacTa3ylouoMy iMyHOASDIIHTI;

— TPOSIBISAIOTh BUPAXKEHI JCTOKCHKALINHI BIACTH-
BOCTI, HAITPUKJIa] MO BiTHOMICHHIO 10 ypaxatounx [[HC
OTPYT, TAKHX SIK TIPETapaTH, 0 BUKINKAIOTh HATIA[ Cy-
JIOM, aHTUKOHBYJIbCAHTIB, IIUTOCTATHKIB, TE€MaTOKCHY-
HUX OTpPYT, MEIUKAMEHTIB, KaHIEPOTCHIB, METIEeMOT-
7100IHOYTBOPIOBAYIB Ta iH.;

— KOPUTYIOTH METa0O0JIi3M y LITOMY Ta MPOSBISIIOTh
HEWPOCHIOKPUHHY PETYISAIiI0, BIUIMBAIOTH HA BYTJIC-
BOIHUH, IimmigHui, 0inkoBuii oomiH, cunte3 PHK, JIHK;

— Juis GiTOaIaNTOreHIB THIIOBUM € TOHAI0TPOTTHHUH,
NpOTH/IIa0ETUYHUH BIUIUB 13 MiABUILEHHSIM CHHTE3Y Ta
€K30IMUTO3Y 1HCYITiHY, TO3UTUBHUI PETYIIIOIYHIA BILUINB
Ha (YHKII{ HAJHUPHUKIB, 34i10HOCTI 3am00iraT po3BUT-
Ky TIMOKOPTHIIM3MY TNPH CTEPOIAHIN Tepamii, a Takox
3HIDKYBAaTH HaJMIipHE TiJBHIICHHA KOHLEHTparii 17-
OKC y kpoBi npu cTpeci.

[Ipenaparu 3 pociuH, SKi MalOTh JaNTOTEHHY JilO,
MIPOSIBIISIIOTE 1 IOMIPHY CTHMYIIAIIIO PO3yMOBOi Ta (i-
3u4HOI mpare3aatHocti. [TogiOHa mist peanizyerbes, ro-
JIOBHUM YHMHOM, 3aBISIKM BMICTy ankanoinis. Taka Biac-
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TUBICTb BHPAKAETHCS MIPU IX MPHUHOMI Y 3HAUHUX J1033X,
TOMY III0 B MaJIMX JI03aX, IK OyJ0 BU3HAYECHO, BOHU MO-
KyTb MaTH 3acnoxororounii BB Ha [THC. Takox Bu-
JIUISIFOTH TaKi BIIACTHBOCTI:

— TIBUIICHHS CTIHKOCTI OpPraHi3My 0 HETaTUBHHUX
YUHHUKIB IIIXOM afanTamiiHoi mepedymnoBu oOMiHY
PEUOBHH, Y TOMY YHCII peaizallii pagionpoTeKTOPHUX
e(eKTiB;

— AHTUCTPECOBUH BILIUB;

— TiJABHINEHHS YyTIMBOCTI 30POBOTO Ta CIIyXOBOTO
HEpBIB;

— TEMONOCTHYHHH e(eKT;

— TIONINIICHHS (QyHKIIH MiOKapxay, MEJiHKH Ta iH-
IIMX OpPTaHiB;

— TIPUCKOPEHHS MpOIECIiB pereHepaiii pemapartii
IMYHOMOAYJIIOIOUOI Aii;

— HOpMaJi3allis Ta MOMIpHA CTHUMYJISILis (QyHKIiH
€HJIOKpPUHHOI CUCTEMU;

— CTUMYJISIIISI CTaTeBOl (PyHKII.

MosknuBa aHa0oJi4Ha JIisi X 3aCO01B MPOSBISIETh-
cs Jne mijx 9ac (i3MYHUX HaBaHTAKCHb, MPU3HAYCH-
HS B IHIIMX BUIAIKaX yBaKa€ThCS HEpaliOHATIBHUM,
OCKIJIbKM BUKJIHMKA€ 301l 1000BUX OIOpUTMIB (JIeCUH-
XpOHi3alir). 3a opieHTUp OepyTh 0OOBY EKCKPELi0
KaTEXOJIaMiHiB, SIKa MiABHUIIYETHCS BPAHIIl 1 BCTAHOBIIIO-
€ThCsl y TIepIIiid ooBuH1 100u. L1i 3acobu MoKy Th M-
BUIIYBaTH Nporiecu 30y/pkeH A 1 ranemyBanasg y LIHC,
TOMY HEOOXi/1HO BHOMpATH BipHE J03yBaHHs Ta iHTEpBa-
T MDK TIpHHOMaMH.

[Ipenaparyu ajantoreHiB MpUtMaOTh IEepes 3MaraH-
HSIMHM 32 BiICYTHOCTI mpoTumnokas3anb. [1ix yac 3marans
npuiioM 010JIOTIYHO aKTMBHHUX aJalTOTEHIB CIiJ oOMe-
xuth. [licnst 3marank Hactae yac peadOimitamii. V 1ei
mepiox i3 METOI0 MPUCKOPEHHS pealimitarii mpu3Ha-
Yal0Th IIUPOKHUH CHEKTP Pi3HHUX Oi0JOTIYHO aKTMBHUX
npupogHuX npenapariB. OcobnmBo epeKkTHBHMI BILTUB
BOHH TIOBHHHI MPOSIBIISITH HA OpPraHi3M 0e3MocepeHbo
TTiCIIsl 3MaraHb, KoM (PYHKIIOHAJIBHI 3MiHH B OpraHi3mi
HaMOUTBII 3HA4YHI. Y 1e#l mepion HeoOXinTHO mpuiiMaTn
aJIaNTOTeHH, [Tisl SIKUX HaWOUIbIIe MPOSBISETHCS HA T
BTOMH Ta IOCIa0IeHHs opraHi3my. Lle mepemycim exctp-
aKT POMIONHN POXKEBOi — €(EKTUBHUM 3acid MpU BHCHA-
KEHHI OpraHi3My, MPUHOM SIKOTO TIPOBOASTH TPHBAIHM
KypcoM. OKpiM aJanToreHiB pOCIMHHOTO TTOXOKEHHSI,
y peabiniTamiiHu# epion MOXKHA IPUHMATH TpenapaTh
TBapPHHHOTO TIOXO/DKEHHS, SIKI MICTSTh MiKpoOioMu (pi3-
Hi BogopocTi) (Chen, 2014).

BucHoBKH. ACOPTHUMEHT aKTONPOTEKTOPHUX 32C00iB
KOKeH pik po3luproeTbes. Jo HUX Hanexathb gitonpe-
Naparu, cucreMHi MeTadoJtiTHI, MeTadoJIiTOTPONHI 3a-
co0u, BiTaminu, riapodionTu. Ilpu ubomy no ckiaxy
BAJl nonaiorh mpenaparu, siki NOJNIIYIOTH aleTHT,
TpaBJIeHHs, BOJIOAIIOTH Ienaro- i KapionpoTeKTOpHUM
BinBoM. DiTonpenaparn yacto € ocHoBoio BAJI i Bu-
3HAYAI0TH OCHOBHHIT MEXaHI3M aKTOMPOTEKIIii.
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VEGETABLE AND OTHER ADAPTOGENS WITH ACTOPROTECTORY PROPERTIES
(PHYTODRUGS AND FOOD SUPPLEMENTS)

Actuality. The article, based on its own research and data from the literature, showed that in conditions of excessive loads in
military and other extreme situations (hypoxia, cooling, immobilization stress, during training, in certain diseases, critical conditions)
the demands on the functional systems of the body increase, as well as individual bodies. In this case, it is necessary to introduce
protective low-toxic agents with adaptogenic activity.

The aim of the research. Bring the existing classification dietary supplements with actoprotective properties.

Research materials and methods. Analysis of data from domestic and foreign literature, information from printed and electronic
publications.

Research results and their discussion. The appointment of metabolitotropic agents, including phytodrugs at extreme loads, led to
a partial, and sometimes to a complete recovery of the functions of the affected organs and systems.
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As it was shown, individual metabolitotropic phytoremedies restore individual functions, and for a more active effect on function and
metabolism, it is necessary to use them in a combination called dietary supplements. Most of the existing approved combined phytoremedies
include extracts from plants that have soothing, cardio- and hepatoprotective activity. Therefore, in sports medicine and in other extreme
situations, biologically active supplements from plants began to be used. These are combined means that have an adaptogenic effect, after
conducting experimental and clinical tests, necessary for permission for their appointment and use as dietary supplements.

Conclusions. The article lists food additives containing synthetic metabolitotropic drugs, as well as a complex of phytoremedies
with an explanation of the need to create such combinations that can increase performance and resistance to adverse conditions.

Key words: adaptogenic action, ginseng, Eleutherococcus, Chinese lemongrass, Rhodiola rosea, Ginkgo biloba.
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POCJIMHHI TA IHIIT ATJAIITOI'EHU 3 AKTONIPOTEKTOPHUMH BJIACTUBOCTAMHM
(PITONPEMAPATHU TA XAPYHOBI 1OBABKHN)

Axmyansuicme. Y cmammi na niocmasi 61acHux 00CaioxHcens i OaHux aimepamypu HOKA3aau, Wo 8 yMo8ax HAOMIPHUX HABAHMA-
JiCeHb Y PA3i BIUCOKOGUX MA IHUWUX eKCIPEMATbHUX CUMYayill (2INOKCIS, OXOL00NCEHHS, IMMOOINI3aYIiHULL cmpec, Nio Yac mpeHy6ab,
npu OesAKUX 3aXBOPIOBAHHAX, KPUMUYHUX CIANAX) NIOBUWYYIOMbCA BUMO2U 00 (QYHKYIOHATLHUX CUCTEM OP2AHI3MY, 4 MAKOINC OKPEMUX
opeanis. Y makomy pasi HeoOXiOHO 6800UmMu NPOMEKMUBHT MATOMOKCUYHT 3ACO0U 3 A0ANTNO2EHHOTI0 AKMUBHICIIO.
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Mema oocnioracenns. [lpusecmu icuyrouy knacughixayiio bAJl 3 akmonpomexmopnoio éracmugicmio.

Mamepian i memoou. Ananiz Oanux eimuuznaAnoi i 3apyoiscnoi nimepamypu, gidomocmeil i3 OpYKOBAHUX MA eNeKMPOHHUX BUOAHD.

Pezynomamu oocnioyncenns. [Ipusnavenns memaborimomponuux 3acobie, y momy uucii ¢imonpenapamis, 3a eKCmpemanibHux
Hasanmasicenb NPU3BOOUNIO 00 YACMKOB020, A IHOOI Ui 00 NOBHO20 BIOHOBNEHHS QYHKYIL YPUANCEHUX OP2AHIE | CUCTHEM.

Ak 6yno noxazano, okpemi memabdonimomponni ¢imosacobu 6ionoe00mMme oKpemi Qyuxyii, a 01 6inbu AKMUBHO20 6NAUBY HA
Gynxyiro i memabonizm HeoOXiOHO eaxcusamu ix y kombinayii nio nazeoro «bA/». Binbwicmy icHyrouux 3ameepoxiceHux KOMOIHO8AHUX
@imosacobis ex04aE BUMALY 3 POCTUH, AKI 607100110Mb 3ACNOKIUNUB0IO0, KAPOIO-, 2enamonpomekmopHolo akmusnicmio. Tomy é cnop-
MUBHINE MeOUYUHi ma y pazi IHWUX eKCmpemMatbHuX cumyayit nouanu 3acmocogysamu 0ion02iuHo akmueHi 0obasku 3 pociun. Lle
KOMOIHO8aHI 3aco0u, AKI NPOAGIAIONb A0ANMO2EHHY Oit0 NiCs NPOBEOEeHHS eKCNEPUMEHTNATbHUX | KITHIYHUX 8UNPOOYEAHb, He0OXiOHUX

0151 003801y Ha IX npusHayennus i 3acmocysanis ik BA/J.

Bucnoeok. Y cmammi nepepaxosano xapuogi oomiwiku, AKi MICmMAMb CUHMemuyni Memaboiimomponmi npenapamu, a makodic
Komniekc imo3acobie i3 NosACHeHHAM HeoOXIOHOCMI CMEopeHHs NOOTOHUX KOMOTHAYIT, AKI MOXCYMb NIOSUWUMU NPAYe30amHicmy ma

Onip 00 HECNPUAMAUBUX YMOS.

Kniouogi cnosa: adanmozenna 0is, dcenvuiens, eneymepokox, IUMOHHUK KUMAUCbKull, pooiona poxicesd, 2inkeo 6inooa.

Introduction. Actuality. In critical conditions,
which include increased resistance to hypoxic situations
and oxidative stress, overloads and other extreme
situations, when the activity of vital organs and systems
is disturbed, it is necessary to introduce protective
low-toxic agents with adaptogenic activity. It has been
established that metabolitotropic synthetic agents and
phytodrugs can have such an effect, one of the main
tasks at the same time is to identify the main points
of application from the side of the body’s metabolism,
which should be affected by both synthetic agents and
herbal drugs. On the one hand, the above components
dietary supplements must be compatible with each other,
on the other — act synergistically, not antagonistically.
In all critical conditions, oxidative stress occurs, but
at the same time, various types of metabolism (energy,
protein, lipid, electrolyte) are disturbed, and a negative
effect on the endocrine glands, the immune system, the
organs of the cardiovascular system, the digestive tract,
and the nervous system is also manifested (Sellami,
2018; Eichner, 2016). There are currently known
collections of herbal remedies that can preferentially
act on certain types of metabolism. In addition to the
proven pharmacological activity and low toxicity of
the components of dietary supplements, sports doctors,
coaches and athletes should request documents officially
confirming the effectiveness of dietary supplements:
anti-doping certificate, compliance certificate and other
documents in accordance with the legislation of Ukraine.

The aim of the research. Bring the existing
classification dietary supplements with actoprotective
properties.

Research materials and methods. Analysis of data
from domestic and foreign literature, information from
printed and electronic publications.

Research results and their discussion. Currently,
there are several types of classification of adaptogens
(Shaw, 2016; Chen, 2014; Pumpa, 2013; Iannitti, 2016).

Classification of adaptogens with actoprotective
properties:

®diroTepanis. Yaconuc

1. Drugs of plant origin:

1.1. Monodrugs: infusion and liquid extract of
ginseng, tincture of Chinese lemongrass, liquid extract
of Eleutherococcus, liquid extract of leuzea, tincture of
aralia, tincture and liquid extract of echinacea, tincture
of sterculia, tincture of rhodiola rosea, tincture of
zamanicha.

1.2. Combined products: balm “Vyhor”, “Grail” and
others.

2. Drugs of animal origin: pantocrine, rantarin and
others.

3. Drugs of microbial origin: mumiyo, spirulina.

4. Synthetic agents: L-arginine, succinic acid
(Mexidol, Mexicor), carnitine, glutamic acid (Glutargin)
and others.

5. Vitamin drugs.

Sometimes the components are classified dietary
supplements, which have an adaptogenic effect due to
the predominant effect on certain metabolic processes.
It was determined that fructose, honey, coenzyme Q,
cytochrome C, alpha-ketoglutarate, pyridoxine, citric
acid, polymalt extracts, creatinine and some others
can act on energy supply during exercise due to the
uniform supply of energy due to conversion (burning of
carbohydrates) (Slimeni, 2017).

Eicosopentaenoic  acid, chromium picolinate,
chromium polypicolinate, L-citryl-carnitine, dioxygenin,
hexagenin, docosahexaenoic acid, complexes of
unsaturated fatty acids, lecithin, linoleic acid, myristic
acid, oleic acid, stearic acid and others intensify lipid
metabolism and promote fat burning. Means that
facilitate amino acid and protein loading — L-methionine,
acetyl-L-carnitine, L-alanine, L-arginine, L-histidine,
L-aspartic acid, L-glycine, L-glutamic acid and other
amino acids, and also ornithine, L-taurine, caseinates,
egg white and others.

Means that correct electrolyte metabolism include
potassium, calcium, magnesium, sodium, phosphorus,
chlorides, talc and others. Vitamins and their complexes
with microelements normalize metabolism, ensure
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recovery during long-term loads. Such fruits as
grapefruit, kiwi fruit, rose hip, ginkgo biloba and others
have a similar effect.

Ginseng, ginger, blueberry, palm fruits, egg white,
Caucasian hellebore and others affect the endocrine
regulation system. Bromelain, artichokes, beet root,
artichoke, pectin, licorice root, fennel, garlic and others
suppress catabolism processes and help to remove toxins
from the body. Stimulate energy processes in the muscles:
ginseng, inositol, yohimbe, leuzea, glandular concentrate
and others. Bromelain, lipase, fennel, garlic improve
digestion. Increase the tone of the nervous system:
ginseng, ginger, caffeine, pepper, eleutherococcus and
others (Cui, 2022). Increase immunity: immunoglobulin,
shark cartilage, echinacea, eleutherococcus, parsley and
others. Improve the condition of blood vessels: ginkgo
biloba, grape seed extract, green tea extract, Caucasian
hellebore, bioflavonoids.

It is necessary to dwell on the properties of
some herbal medicines that are often included in the
composition of dietary supplements. Ginkgo biloba or
tree fern is a representative of the genus Ginkgophytes,
which appeared in the Permian period about 280
million years ago. Of all the representatives of this
genus, only ginkgo biloba survived due to its excessive
resistance to various negative factors (Nash, 2015).
It has been used as a food product in China for the
fifth millennium. Residents of the East appreciated its
properties to prevent premature aging. Even in ancient
treatises, the properties of ginkgo biloba fruits to tone
and harmonize mental activity, help to sober up in case
of intoxication, and remove toxins from the body were
noted. Modern experimental and clinical data have
established antioxidant, vasculoprotective, nootropic,
hepatoprotective, antidepressant effect of biologically
active substances of ginkgo biloba, ability to improve
blood circulation (Van der Bijl, 2014).

Classic adaptogens include ginseng (Panax), Aralia
elata, Aralia cordata, Oplopanax elatus, Eleutherococcus
senticosus, safflower leuzea or Maralia root
(Rhaponticum carthamoides), Rhodiola pink (Rhodiola
rosea), Chinese lemongrass (Schisandra chinensis) and
some others.

The popularity of these medicinal plants that improve
performance has been known for a long time.

Levzeia (maralium root) came to us from Chinese
medicine. At the same time, in recent years, new aspects
of the mechanism of its action have been established,
and new pharmacological aspects have been discovered.
The healing properties of leuzea were learned in Siberia,
observing marals, who used maralii root before heavy
battles. The hunters of Siberia also knew that using
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lemongrass you can go without food for a week. Aralia,
Eleutherococcus was also discovered first by residents,
and then by scientists of the East and Siberia.

Medicinal products from deer horns began to be used
as early as 3 700 before the birth of Christ. Later, it was
found that there are many keratin-containing amino acids
in the horns. In the folk medicine of East Asia, crushed
spotted deer horns are used for exhaustion, weakness,
and anemia. Taking galenic drugs of the indicated
phytocompounds and crushed deer antlers increases
the body’s resistance to a wide range of infectious
diseases — these drugs have an established immunogenic
effect. They also increase resistance to stress.

Panax ginseng is the oldest adaptogen. Ginseng root
contains many useful substances. These are panaxosides
A, B, etc., ginseosides, panaxytriol and others, alkaloids,
vitamins, resins, iron, copper, zinc, free amino acids - the
full complex of ginseng active substances is still being
researched. It is believed that the main components that
explain the effect of ginseng are glycosides, which are
a complex complex of substances similar in properties.
Ginseng has a very wide range of pharmacological
properties, but the main ones are its effects on the
central nervous system. At the same time, ginseng
has an anti-inflammatory effect, affects carbohydrate
metabolism, the cardiovascular system, the functioning
of the gonads, and improves vision. It is prescribed for
neuroses, neurasthenias, psychoses, diabetes, Botkin’s
disease and other diseases. Ginseng drugs increase gas
exchange, stimulate respiratory tissues, lower heart rate,
and normalize elevated blood pressure. With high blood
pressure, it can prevent the penetration of calcium into
the smooth muscle cells of blood vessels, which can
lower blood pressure.

In China, seven main effects of ginseng have been
identified in recent years (Khan, 2022; Bagherpour,
2022):

1) increasing the body’s physical strength and
relieving fatigue;

2) treatment of anemia, hypotension, weakening of
cardiac activity;

3) calming effect on the psyche — effective treatment
of neuroses, neurasthenia, disorders of nervous system
functions;

4) stimulation of the secretory function, quenching
of thirst;

5) improvement of lung function and suppression of
asthma attacks;

6) normalization of the function of the digestive tract,
increase in appetite;

7) neutralization of poisons, improvement of skin
condition.
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The effect of ginseng is slow, which partly makes it
difficult to determine the effectiveness of the application.
It can act differently on organisms with the same
diagnosis, the effect is manifested with long-term use
of the drug and leads to an improvement in the body’s
condition in general. With a single dose of the drug in
a double or triple dose, fatigue is reduced and work
capacity is increased. The stimulating effect of ginseng
is most clearly manifested in the increase of mental
capacity, while primarily it increases the quality of the
completed task (psychological test). Unlike synthetic
drugs, ginseng when stimulating the nervous system
does not keep the body excited for a long time, its effect
is milder. Unlike psychomotor stimulants, ginseng can
also be used by healthy people, because after a period
of stimulation, it does not increase adverse reactions,
does not deplete the body’s natural reserves, and helps
overcome stress. It enhances the formation of enzymes,
normalizes stress-induced biochemical indicators. At
a critical moment, a person taking ginseng receives an
additional surge of strength. In large doses, ginseng drugs
are dangerous: they cause dizziness, difficulty breathing,
tremors, bleeding and other disorders. The biggest
typical contraindications to taking ginseng are children’s
age, pregnancy, taking it with other immunostimulating
drugs, in acute diseases, on the background of acute
inflammatory processes, with high blood pressure, with
a tendency to bleeding.

Zamanikha high is taken in the form of galenic
drugs, which are prepared from rhizomes and roots.
The intake of zamanikha seeds led to an increase in
the strength and frequency of heart contractions. In the
conditions of the clinic, the low toxicity of the infusion
of zamanikha, its stimulating effect on the central
nervous system, increased motor activity, reflex activity,
increased contraction amplitude and heart muscle
tone were established. Tincture of zamanikha is used
as a stimulator of the activity of the central nervous
system, in neuroses and mental diseases, asthenia,
astheno-depressive debilitating diseases, in order to
support dietary supplements anger with physical and
mental fatigue, with sexual weakness, with some forms
of diabetes. Hypotension and depressive states are
indications for the appointment of zamanikha tincture.
Contraindications include hypertension, fever, heart
failure, insomnia.

Levzea safflower or maralium root is used in the
form of galenic drugs from leaves, stems and roots in
the folk medicine of Altai. They have biologically active
substances; alkaloids, ecdystene, sugars, essential oils,
phosphoric acid oils, tannins, biological substances,
copper. Ecdystene is a steroid compound that is
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secreted from leuzea. It has a pronounced anabolic and
tonic effect. In general, leuzea drugs have a tonic and
stimulating effect. In addition, they increase the force
of contractions and muscle performance, improve blood
circulation in the muscles and brain. Leuzea tincture
is used for functional disorders of the central nervous
system, loss of strength, mental and physical exhaustion,
when working in extreme conditions, insomnia, diabetes,
chronic alcoholism. With long-term use of the drug, self-
assessment of the state of health improves, heart rate
decreases during physical exertion, physical endurance,
hand coordination, and mental performance improves.
After a single intake of leuzea extract, they note an
improvement in physical performance, a stimulation of
the effect on the central nervous system, a hemodynamic
response to physical exertion is also reduced, and the
recovery period after it is shortened (Iess than after taking
eleuterococcus, but more than after taking ginseng).
There are no special contraindications to taking levzeia
drugs, but it is not recommended to be taken by patients
with schizophrenia, especially during exacerbations.

Fruits, stems, leaves, and shoots are used to prepare
galenic drugs from lemongrass. The active substances
are monosaccharides, phenolic compounds, mainly
catechins, mineral compounds. The tonic power of
lemongrass is high, it manifests itself in general fatigue,
weakness, increased drowsiness. Lemongrass normalizes
blood pressure, suppresses thirst, suppresses appetite
and acidity of the digestive tract, eliminates muscle
fatigue and pain. It is used as a preventive measure for
atherosclerosis and decreased visual acuity. Like other
adaptogens, it enhances the process of excitation in the
central nervous system, significantly increases physical
and mental performance. It is often prescribed to
athletes participating in game sports, weightlifters, and
wrestlers. Lemongrass drugs are low-toxic, do not cause
side effects, but it is contraindicated in case of nervous
excitement and insomnia, severe hypertension, heart
disorders.

Rhodiola pink or golden root was simultaneously
used both in the East and in Europe. Rhizomes containing
glycosides, saponins, sugars, tannins, oils, organic acids,
fats, wax, flavonoids were used to prepare galenic drugs.
Rhodiola drugs have tonic and stimulating activity, they
are used in the treatment of diseases of the respiratory
tract, neurosis, asthenic states, hypotension, they reduce
pain in the heart, fatigue, and increase work capacity.
Rhodiola rosea and Eleutherococcus significantly
increase the tone of skeletal muscles, with long-term
administration significantly improve muscle strength.
At the same time, Rhodiola rosea drugs normalize
the activity of the cardiovascular system and increase
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mental capacity. It is believed that the drugs of Rhodiola
rosea mainly affect the nuclei of the hypothalamus and
the cortex of the large hemispheres.

Indications for prescribing Rhodiola rosea drugs are
considered to be:

1) use as a psychostimulant for fatigue and during
the rehabilitation period, for somatic and infectious
diseases;

2) for taking by healthy people with a tendency to
asthenia during work that requires increased mental
stress and also during preparation for future work;

3) to support performance during performance and
recovery during heavy physical exertion (Lu, 2022;
Tinsley, 2023; Liu, 2023).

Rhodiola rosea in galenic drugs is low-toxic. Among
the contraindications are high blood pressure, emotional
temperature and excitement.

Eleutherococcus prickly is used in the form of a
liquid extract. A rhizome with roots is used to make a
galena preparation. active substances eleutherosides (A,
B, B1, C, D, etc.), pectin substances, polysaccharides,
sugars, coumarin derivatives, flavonoid and essential
oils, vegetable wax, resins, starch. Eleutherococcus
increases physical and mental performance, resistance to
harmful environmental factors. Eleutherococcus liquid
extract stimulates the cardiovascular system, weakens
stress reactions, has some stimulating gonadotropic,
hypoglycemic effect. A liquid extract of Eleutherococcus
is prescribed for physical and mental fatigue,
psychasthenia, hypotension, functional exhaustion of
the central nervous system, which is accompanied by
reduced work capacity, irritation and insomnia. It is
prescribed as part of complex therapy for vegetative
neurosis, after complex surgical operations, for acute
and chronic radiation sickness. Eleutherococcus liquid
extract is contraindicated in case of hypersensitivity,
hyperthermic syndrome, arterial hypertension, increased
excitability, acute infectious diseases, myocardial
infarction, arrhythmia, insomnia, neurocirculatory
dysfunction, fever, epilepsy.

Sekurenega bush grows wild in the East and Siberia.
Galena drugs from young shoots and leaves are used
as an adaptogen. They contain a large number of
alkaloids — securenine, alosecurenine, securinol A, B,
C, sufruticodine, sufrutikonine. The tonic properties of
securenega are used for weakening of cardiac activity,
general and sexual weakness, diseases of the trigeminal
nerve, facial nerves, and lesions of the central nervous
system and peripheral nervous system. Sekurinega drugs
are contraindicated in hypertension, angina pectoris,
atherosclerosis, kidney diseases and reduced excretory
function.
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Sterculia platanolista, like Eleutherococcus and
ginseng, stimulates performance and anabolic processes.
Sterculia drugs are considered mild psychostimulants.
Sterculia leaves contain essential oil, resins, organic
acids, a small amount of alkaloids, caffeine and organic
acids are found in the seeds. Sterculia infusion is
prescribed as a stimulant for mental and physical fatigue,
overfatigue, asthenic states, after debilitating illnesses.

Echinacea purple contains active substances with
pronounced immunomodulatory and anti-inflammatory
properties. All parts of the plant contain polysaccharides
and essential oil, the glycoside echinacoside, betaine,
resins, organic acids (palmitic, linoleic and others)
are found in the root. Echinacea drugs are prescribed
for various pathological conditions by increasing the
body’s natural defenses. As a result of experimental
studies, the effect of Echinacea on cells and humoral
immunity has been established. This effect is manifested
not only in adults, but also in children and the elderly.
Echinacea drugs are prescribed for diseases associated
with weakening of the functional state of the immune
system caused by chronic inflammatory diseases. Taking
echinacea drugs can stimulate the immune system in
diabetes, liver diseases, poisoning by toxic substances
in the air, food products. Echinacea drugs are non-
toxic, in significant doses they can increase salivation,
echinacea juice increases blood coagulation. The only
contraindication is hypersensitivity.

Hydrobionts (algae) are active biological substances
that affect the physical and sexual activity of a person.
They are rich in vitamins, hydrobionts that actively
affect metabolism, especially in pathological conditions.
In many countries, it is believed that they can affect the
performance of athletes. The concentrate and extract of
kelp, the preparation laminal, which contain optimal
concentrations of trace elements, polysaccharides,
and fatty acids, are prescribed (Leonard, 2023). These
agents have a stimulating effect on metabolic processes,
hematopoiesis, RNA and DNA synthesis. They have
an immunocorrective effect in primary or secondary
immunodeficiencies. Kelp extract is also used for baths,
compresses, and massages (Kostrakiewicz-Gieralt,
2022; Avigan, 2016).

Beekeeping products are used to prevent overstrain
during training to increase the sports performance of
highly qualified athletes without the use of doping.
They are well combined with vitamins, trace elements,
adaptogens and other non-doping biologically active
substances. Honey is a carbohydrate food for bees in
the non-beneficial period. This product easily penetrates
into body tissues that do not require energy loss, very
easily penetrates into body cells that require energy.

Ne 3, 2023




MeguuuHa

Honey contains 20 amino acids, B vitamins,, B,, C, B,
K, E, organic acids, minerals. Honey is especially useful
for athletes training to develop endurance (for example,
climbers), as well as military personnel of special units.

These adaptogens not only increase the body’s
resistance to stress. They also:

1) contribute to increasing resistance to infectious
and viral diseases;

2) have almost zero toxicity, affect the wvital
parameters of the body;

3) increase resistance to a wide range of infectious
diseases, have a systemic immunocorrective effect;

4) exhibit stress-limiting aspects of action: absence of
stress-inducing ones, for example, in case of operative,
metastasizing immunodeficiency;

5) exhibit pronounced detoxification properties, for
example, in relation to poisons affecting the central
nervous system, such as drugs that cause seizures, as
well as anticonvulsants, cytostatics, hepatotoxic poisons,
medicines, carcinogens, methemoglobin-forming agents
and others;

6) adjust metabolism in general and exhibit
neuroendocrine regulation, affect carbohydrate, lipid,
protein metabolism, RNA, DNA synthesis;

7) typical for phytoadaptogens is a gonadotropic,
antidiabetic effect with an increase in the synthesis and
exocytosis of insulin, a positive regulatory effect on the
functions of the adrenal glands, the ability to prevent
the development of hypocorticism during steroid
therapy, as well as to reduce an excessive increase in
the concentration of 17-OKS in the blood during stress;

Drugs from plants that have an adaptogenic effect
also show a moderate stimulation of mental and physical
performance. This effect is realized mainly due to the
content of alkaloids. This property is expressed when
they are taken in significant doses, because in small
doses, as it was determined, they can have a calming
effect on the central nervous system. The following
properties are also distinguished:

1) increasing the body’s resistance to unfavorable
factors through the adaptive restructuring of metabolism,
including the implementation of radioprotective effects;

2) anti-stress effect;

3) increased sensitivity of the visual and auditory
nerves;

4) hematopoietic effect;

5) improvement of the functions of the myocardium,
liver and other organs;

6) acceleration of the processes of regeneration,
repair, immunomodulatory action;

7) normalization and moderate stimulation of
endocrine system functions;

8) stimulation of sexual function.

The possible anabolic effect of these agents
is manifested only during physical exertion. The
appointment in other cases is considered irrational
because it causes disruption of daily biorhythms
(desynchronization). Daily excretion of catecholamines,
which rises in the morning and is established in the first
half of the day, is taken as a guide. These agents can
increase the processes of excitation and inhibition in the
central nervous system, so it is necessary to choose the
correct dosage and intervals between administrations.

Adaptogen drugs are taken before competitions if
there are no contraindications. During competitions,
intake of biologically active adaptogens should be
limited. After the competition comes the time of
rehabilitation. During this period, in order to accelerate
rehabilitation, a wide range of different biologically
active natural drugs are prescribed. They should have
a particularly effective effect on the body immediately
after the competition, when functional changes in
the body are most significant. During this period, it
is necessary to take adaptogens, the effect of which is
most pronounced against the background of fatigue and
weakening of the body. This is primarily an extract of
Rhodiola rosea — an effective remedy for exhaustion of
the body, which is taken in a long course. In addition
to adaptogens of plant origin, during the rehabilitation
period, you can take drugs of animal origin that contain
microbiomes (various algae) (Chen, 2014).

Conclusions. The range of actoprotective agents
is expanding every year. These include phytodrugs,
systemic metabolites, metabolitotropic agents,
vitamins, hydrobionts. At the same time, to the
composition dietary supplements add drugs that
improve appetite, improve digestion, have a hepato-
and cardioprotective effect. Herbal medicines are
often the basis dietary supplements and determine
the main mechanism of actoprotection.
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Axmyansuicms. Co0200Hi MEHONAY3ANLHULL CINAH Y HCIHOK PO32TA0AEMBCS AK 8ANCTUSULL CNEYUDIYUHUL YUHHUK PUSUKY DOZGUIKY
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Mema 0ocnioacennsn. Oxapakmepuzysamu ocobrusocmi nepebicy apmepianshoi cinepmensii (AI)) y noeonanni 3 meHonay3anbHum
CUHOPOMOM 3AIEXHCHO 810 CHIYNEHIO BANCKOCTE MEHONAY3AIbHO20 CUHOPOMY A OYIHUMU NOPIGHAIbHY epekmugricmb monomepanii iAIlD
ma 1020 KOMIAEKCHO20 3ACMOCY8AHHSL Y CROAVYEHHI [3 COCBUMU imoecmpoceHamu Ha KIiHIYHUL nepedie MeHONAay3aibHO20 CUHOPOMY.

Pesynomamu oocniocenns. Ompumani pe3ynomamu 0eMOHCMPYOMs, wo KiiHiuHull nepedie A"y JHCiHOK i3 MeHONAy3anbHUM
CUHOPOMOM 3HAYHO NOZIPUWYEMBCS [ 3anedcums 8i0 sajickocmi tioeo nepebiey. I[lopisnsanohuil ananiz epexmueHocmi Niky8anHs ceio-
YUMoy, WO HAOILIbLUWL BUPAIICEHA NOZUMUBHA OUHAMIKA 8I03HAYAEMbCS Y JHCIHOK, X60pux Ha Al i3 neekum ma cepeoHim cmynenem 6adic-
KOCi MEHONAY3ANbHO20 CUHOPOMY, SIKI OMpumysanu Komniexche aikysanns i AII® y cnonyuenni i3 coesumu ghimoecmpozenamu, ujo
81000pAdICANOCH HA OOCIOBIPHOMY 3MEHUUEHH]T BeTUUUHU MOOUPIKOBAH020 MeHoNnay3anbHo20 inoekcy (MMI) (P<0,001).

Bucnosok. Jlocniodcennsim ycmanoeneno, wo anaiiz nepedicy MeHonay3aibho2o nepioody, OyinKka GUHUKAIOYUX CUMNMOMIE 6I0i-
2paroms 3HaYHy pob Y NPOSHO3Y8AHHI nepebicy KoMopOioHux cmanis, 3okpema Al 3acmocysanms anvbmepuamusHux memooie Kopexyii
cumnmomis menonaysu y nayicumox 3 Al 30kpema cocsux gimoecmpoeenis, 6yoe gidiepasamu 8adciugy poib y NONNUEHHI IKOCMI
1 MPUBANOCIT HCUMMSL HCIHKU.

Knrwouosi crosa: apmepianvha 2inepmensis, MEHONAY3ALbHUL CUHOPOM, COESL (himoecmpoeHil.
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ALTERNATIVE METHODS OF CORRECTION OF THE MENOPAUSAL SYNDROME
IN PATIENTS WITH ARTERIAL HYPERTENSION

Topicality. Today, the menopausal state in women is considered an important specific risk factor for the development of
cardiovascular diseases. It has been proven that vasomotor symptoms arising on the background of estrogen deficiency are associated
with adverse changes in the cardiovascular system.

The purpose of the work. 10 characterize the features of the course of arterial hypertension (AH) in combination with menopausal syndrome
depending on the degree of severity of menopausal syndrome and to evaluate the comparative effectiveness of ACE (angio-converting enzyme
inhibitor) monotherapy and its complex use in combination with soy phytoestrogens on the clinical course of menopausal syndrome.

Research results and discussion. The results of the study demonstrate that the clinical course of hypertension in women with
menopausal syndrome significantly worsens and depends on the severity of its course. A comparative analysis of the effectiveness of the
treatment shows that the most pronounced positive dynamics are observed in women with hypertension with mild and moderate severity
of the menopausal syndrome, who received complex treatment with ACE inhibitors in combination with soy phytoestrogens, which was
reflected in a significant decrease in the value of the modified menopausal index (MMI). (P<0.001).

Conclusion. Research has established that the analysis of the course of the menopausal period and the assessment of emerging
symptoms play a significant role in predicting the course of comorbid conditions, in particular hypertension. The use of alternative
methods of correction of menopausal symptoms in patients with hypertension, in particular soy phytoestrogens, will play an important
role in improving the quality and duration of a woman's life.

Key words: arterial hypertension, menopausal syndrome, soy phytoestrogens.
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Beryn. AxryanabHicTh. ChOrofHi aprepianbHa Ti-
nepren3is (Al') po3LIHIOETHCS Y CBITI K «HEIHPEKITIH-
Ha naggemis XXI cromitrs». 3a ganuMu BceecBITHROT
oprasizaiiii 0XopoHu 310poB’s, A" y CBITI cTpaxaae Ko-
JKCH YeTBEPTHH YOJIOBIK 1 KOJKHA T’ siTa KiHKa. [IpakTd-
HO 35% HaceyeHHs1 YKpalHU MarOTh IMiIBUIIICHUH PIBCHb
aprepianbHoro THCKy (AT), sikuii 4acTo MOEAHYETHCS
3 IHITMMU KJIACHIHUMH YHHHUKAMU CEPIEBO-CYTHHHOTO
PH3HKY, 1110 3yMOBIIIOE BUCOKY 4acTOTY YCKJIAJHEHb i3
00Ky MO3KY, cepiist Ta Hupok (Mishchenko et al., 2022).
Takox TOCITiPKEHHSIMHA BCTAaHOBJICHO, IO Y JKIHOK 13 Bi-
KoM 30unbmryeThes yactoTa BuHuKkHeHHS Al Tak, cepen
JKIHOK BIKOM 65 pOKiB i cTapiuie ii 4yactota y Tpu pa3u
BHIIIC TIOPIBHSIHO 3 XiHKamu BikoM 45—54 pokis (Zhdan
et al., 2019). Ilepe6ir A" 3a1eKuTh Bijl 6ararbox 30B-
HIIIHIX 1 BHYTPINIHIX YWHHUKIB. CHOTOMHI 1CHYIOTH
ICTOTHI JIOKa3M, 110 CTAaTeBli TOPMOHU (TECTOCTEPOH Ta
€CTPOTCH) BIAIrPaIOTh BXKIIUBY POJIb y TCHICPHUX Bil-
MIHHOCTSIX Ta OB’ sI3aHi 3 PETYINAIIE€I0 KPOB THOTO THC-
Ky (Schoenaker et al., 2014). Takruka nikyBaHus Al
3aJICKUTh He JInIe Bix ctynento Al a i B HassBHOCTI
YUHHUKIB PU3UKY, YpaKEHHS OpraHiB-MilllCHEH, HasB-
HOCTI acoliiioBaHMX 3axBoproBaHb. Ilix "ac mikyBaHHS
JKIHOK MEHOTay3aJIbHOTO BiKY HEOOXIIHO BPaxOBYBaTH
BUHMKAIOUMII TOPMOHAJBHUI AncOaizaHc, 3yMOBICHHH
JnehIUTOM CTAaTeBUX TOPMOHIB, SKHH cripuse Gpopmy-
BaHHIO Ta MPOTPECYBaHHIO 3aXBOPIOBaHb CEPLIEBO-CY-
JIMHHOT CHCTEMH, y ToMy uucii Al

B ocraHHi pokH MEHOIay3aJlbHOMY CTaHy sK CIie-
OU(pIYHOMY YHHHUKY PH3HKY CEpICBO-CyIMHHUX 3a-
XBOPIOBaHb Yy XIHOK HMPHUAIISEThCA Oararo yBaru. Me-
HOIIay3aJIbHHUI TIePioJ — I1e TECHeTHYHO JIeTePMiHOBaHHIA
¢izionoriyHuit Mmepiox y *KUTTI JKIHKH, MPOTE y MOHAT
80% cydacHHX >KiHOK HOro niepelir Mae maroJIoTidHi 03-
Hakd. LIeHTpaJibHUM HPOSBOM MEHOIAy3albHOIO CHH-
IpOMY € TMApOKCHU3MAaJbHO BUHHMKAIOWI TPUIUBH Kapy,
SIKi HE JIMIIE CYTTEBO MOTIPIIYIOTh SKICTh )KUTTS XKIHKH
(Bansal et al., 2019), a i cbOrofHI PO3IVISIIAIOTHCS K
MapKep HEraTHBHUX CyAMHHMX nopymeHb (McGarry et
al., 2019). B ocrtaHHi JACCATHIITTS MPOISMOHCTPOBA-
Ha MPOTHOCTHYHA 3HAUYIIICTh NPUJIMBIB XKapy Yy Qop-
MyBaHHI CTifiko1 Al, TiABHIIEHHI PU3HMKY I1H(APKTY
MiOKapJa Ta IHCYIBTY, PO3BUTKY I[yKpOBOTO mia0e-
Ty (Lambrinoudaki et al., 2012; Thurston et al., 2013;
Herber-Gast Gerrie-Cor et al., 2014).

CrorojHi 06arato yBaru HPUIUIIETHCS MOMJIUBOC-
TSIM, TIOB’SI3aHUM 13 3aCTOCYBAaHHSIM MEHOMNAy3aJbHOI
TOPMOHOTEparii y *IHOK 13 CHMIITOMaMH MaTOJIOTIYHO-
ro mepebiry MeHomaysajabHOro mepioay. Ilpore Hm3Ka
MPOTHUIOKa3aHb, OOMEXEHb TiJ Yac 11 3aCTOCYBaHHS,
ropMoH0(}00ist y 3HAYHOTO YHCIIa MAIIEHTOK JUKTYIOTh
HEOOXITHICTh BHKOPHCTAHHS albTCPHATUBHHUX METO-

®diroTepanis. Yaconuc

JiB Kopekmuii MeHomay3aasHuX nopymeHs (Baber et al.,
2016). BogHouac criocTepiraeThcsi 3HaUHUE 1HTEpeC 110
BUKOPUCTAHHS aJbTEPHATHBHUX METOMAIB KOPEKIii maTo-
JOTIYHUX MEHOMNay3aJbHUX MpPOsBiB. JlocimimKeHHs oc-
TaHHIX POKIB CB1[9aTh PO AOCTATHIO €(DEKTUBHICTH MPH
MEHOTIay3aJIbHOMY CHHIPOMI IMPUPOIHUX (piToecTpore-
HiB, 30KpeMa COEBUX 130()IaBOHIB, CTPYKTYpa SKHX I0-
nioHa jo ectpamiony (Patisaul et al., 2017; Rietjens et
al., 2017). Y coi BUSBICHO BENUKY KiTBKICTH 010JI0TTYHO
AKTHBHUX DPEYOBHH, SIKIi MOKHA BHKOPHCTOBYBAaTH [UIS
KOPEKIii MaToJIOTiYHNX CTaHiB JIOAWHU. [laHi JdiTepary-
PH CBiJT4aTh, 110 COEBI 130(hIABOHU BITHOCATHCS 10 TPY-
i (DITOCCTPOTEHIB 1 3/1aTHI KOPUTYBaTH TOPMOHAJIBHI
3MiHH, BIUIMBarOYM Ha cuMiTomu MeHomnays3u (Chen et
al., 2015; Kim et al., 2015; Desmawati et al., 2019).
Meta npocaimxkennsi. OxapakTepu3yBaTd 0COOIH-
BoCTi mepediry Al y moeiHaHHi 3 MEHOTIay3aIbHUM CHH-
JPOMOM 3aJICXKHO BiJI CTYIICHIO BOKKOCTI MEHOIIay3aJb-
HOTO CHHJIPOMY Ta OLIIHUTH HOPIBHAIbHY €(eKTUBHICTH
MoHoTepamii 1AII® Ta KOMIUIEKCHOTO 3aCTOCYBaHHS
iAIl® y cnomydeHHi i3 coeBUMH (piToecTporeHaMu Ha
KIHIYHAN TIepe0dir MEeHOMay3albHOTO CHHPOMY.
Marepiann Ta Metoam JocJimxkeHHsa. Hamnu
mpoBeieHo obcTexkeHHs 105 kiHOK, XBopux Ha Al
Il cramii y moemHaHHI 3 MEHOMAy3aJIbHUM CHHIPO-
MOM, SKi CTaHOBHJIM OCHOBHY rpymy. KoHTpoib-
Ha rpyna — 20 mamientok 3 AL II craaii 6e3 mpo-
SBIB MEHomNay3aJbHOro cuHapoMy. CepenHid BiK
XBOPUX OCHOBHOI Ipymnu craHoBuB 51+1,8 poku,
KOHTpOJNBHOT — 5242.4 poku. Tpusanicte Al' y o0cte-
KEHUX XBOPHUX OCHOBHOI TPYIH 32 JaHUMH aHAMHE3Y
craHoBmia 7,8+1,1 poKiB, y MAI[lEHTOK KOHTPOJLHOI
rpynu — 7,9+1,3 pokiB. Jlerkuii CTymiHb BUPaXXEHOCTI
MPOSIBIB MEHOMAY3aJbHOTO CHHIPOMY CIIOCTEpPIraBcs
y 53 (50,5%) mamieHToK, cepeqHiil Ta BaKKUW CTYTiHb
BigmoBigHo —y 31 (29,5%) Ta 21 (20,0%) xinok. Cty-
MiHb B&KKOCTI Pi3HUX MPOSIB MEHOTAY3aJIbHOTO CHHJIPO-
My OIIIHIOBAIM NUISXOM IiJIPaxyHKy MOAHU(IKOBaHOTO
MeHormay3ajgbHoro ingexkcy (MMI), cepenHe 3HaYeHHS
SIKOTO TIPH JIETKOMY, CEPEIHBOMY Ta BaYKKOMY CTYICHSX
cTra”HoBWIO BiamoBigHo 14,4+0,47, 22,9+0,8 ta 32,2+0,5
Oaiu. [TarieHTKH OCHOBHOT IPYIIH 3aJIC)KHO BT OTPUMY-
BAHOTO JIKyBaHHS Oynu pO3MOALTEHI HA JBI MiATPyTIH:
nepma (n=54) oTpuMyBajia MOHOTEPAITIFO T1MOTCH3MB-
HUM TpenaparoM i3 rpynu 1AIlD, a marienTku npyroi
miarpynu (n=51) orpumysanu iAIl® y cionydenHi 3 ¢i-
TOIIPENapaToM Ha OCHOBI COEBHX (PITOCCTPOTCHIB.
Pe3yabraTn fgociigaxeHHss Ta iXx 0OroBOpeHHs.
[IpoBeneHe AOCTIMKEHHS TMOKAa3auo, IO KIIHIYHUHA
nepebir AI' y 'KiHOK 13 MEHOMAay3aJIbHUM CHHIAPOMOM
3HA4YHO TIOTIPIIYETHCA, IO MPOSBISIETHCS 301TBIICHHSIM
konuBanb AT mpoTsrom n00H, 3MiHaMK J000BOTO TPO-
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¢imo AT. Anamni3 Moka3HHKIB 1000OBOTO MOHITOPHHTY
AT cBiguuTh, 10 32 NpUOMU3HO OxHaKkoBUX LUpp AT
YACHB Y KIHOK 13 B&KKUM NepediroM MeHOMay3aabHOTO
CHH/IPOMY CIIOCTEPIra€ThCsi MEHII BUPAYKEHE 3HIKCHHS
AT y HIYHI TOIUHH, HIXX Y KOHTPOJIBHIN IpyTIi, Ta y Marfi-
€HTOK 13 JIETKUM TepediroM MEHOMay3albHOTO CHHAPO-
My. Bisbiie Toro, 3a 301IbIICHAS BAXKKOCTI TIepediry Me-
HOMAy3aJIbHOTO CHHJIPOMY, a caMe: 3a Ba)XKHUX IPOsBIB
y 83,3% mnarmieHTok, 3a noMipaux — y 45,4% iHOK i 3a
nerkux —y 30,0% XBOpUX 3yCTpidaeThCs HE 3HIKCHHS,
a 30inpmenHs piBHsI AT y HIYHI TOAWHHY, IO € TIPOTHOC-
THYHO HECIPHSATIMBOIO 03HAKOI0. 3a JaHHUMH aHAMHE3y
TaKOX BUSBJICHO, 1110 TIOTipiieHHs iepediry Al gacrime
CTIOCTEpIranocs y *iHOK i3 OLIBII BaXKUM Tepebirom
MEHOIay3aJbHOr0 CHHApPOMY. Tak, SIKIIO y MAaI[ieHTOK
i3 JITKMM CTYIIEHEM MEHOIay3aJIbHOTO CHHAPOMY Yac-
TOTa TIMEPTOHIYHMX KPH3iB CTAHOBHJIA B CEPEAHHOMY
3,940,98 Ha piK, y XBOPHX i3 CEpEIHIM CTyIIEHEM MEHO-
May3aJbHOTO0 CHHIPOMY YacToTa Kpu3iB Oyma 6,7+0,72
(P<0,01) Ha pik, mpu BaXKOMY MEHOTAy3aJIbHOMY CHH-
npomi BignosimHo — 9,8+0,81 pasu Ha pik (P<0,001),
a B KOHTPOJBHIN rpymi — e 2,4+0,67 Ha pik.

Taknum 4rHOM, MEHOTIAy3aJIbHIN CHHIIPOM 00’ €KTHB-
HO moripirye nepedir Al

[Ticiis mpoBeneHOTO JIiKyBaHHS Y JKIHOK Y BCIX TPyIax
CTIOCTEPIrayiocsl MOJIMIIEHHS Cy0’€KTHBHOTO CTaHy, IO
TIPOSIBIISUIOCS, TIEPII 32 BCE, Y 3MEHIIIEHH] CKapT, 30KpeMa
npuikBiB xapy. [Ipote mpu MOHOTEpaITii TiNOTeH3UBHUM
mperaparoM He BiI3HAYAIOCS JIOCTOBIPHOTO 3MEHIIICHHSI
iX TpOsBIB, a BKJIFOYCHHS 10 KOMIUIEKCHOI Teparii (¢i-
TOIpernapary Ha OCHOBI COEBUX 130()JIaBOHIB MIPH3BOTUIIO
JIO IOCTOBIPHOTO 3MEHINIEHHS BA30MOTOPHHUX CHMITTOMIB
MEHOTIAy3H, M0 3HAWIUIO BiIOOpPaKCHHS B IMOKAa3HUKAX
MMIL. Tak, y marieHToK JIpyroi miarpymnu J0CTOBipHA TI0-
suThBHA AuHaMmika MMI Bin3Hayasacs 3a JErkoro Ta Imo-
MIPHOTO CTYIICHSIX Ba)KKOCTI MEHOIAy3aJIbHOTO CHHJIPO-
My: BiamoBigHo MMI 3umkyBaBcs 3 14,5+1,5 no 6,0+1,4
6amm (P<0,001) Ta322,8+1,5 no 17,8+1,8 6amm (P<0,01).
Heo0Oxi1HO 3a3HaYNTH, IO NTPH BAXKKOMY CTYTIEHI MEHO-

May3aJlbHOTO CHHAPOMY CIIOCTEpiranacs JIWIIC TCHICH-
st 10 3HWKeHHs MMI, sikuit 10 JiKyBaHHS CTaHOBHB
32,0+2,8 6amm, micns mikyBaHHS — 26,1+2.4 6amu (P>0,1).
Crix miKpecIuTH, 0 Ha OCHOBI KOMITJIEKCHOI Tepartii
3 BUKOPHCTaHHSIM CO€BHX (iToeCTporeHis y 79,2% >kiHOK
13 JISTKUM TIepe0iroM MEHOIAy3aJIbHOTO CHHIPOMY Ta
y 58,1% i3 cepenHiM CTyTIeHEM TIPOSIBU MEHOMAY3aIbHO-
TO CHHJIPOMY HE ITOHOBITFOBAIUCS MIPOTATOM 12 MiCsIIIiB.

BucnoBku. Pe3yabratu pociigaeHHsi cBiqyarth,
10 Y KiHOK, XBOpPUX Ha Al 32 MosiBM MeHONay3a.Ib-
HOTO CHH/POMY CHOCTepPira€rbcsi MOTiplIeHHs Tepe-
oiry AI, mo nposiBjsieTbesl 30i1bIIIEHHSIM KOJIMBAHb
AT npotsirom 100u, 3MiHaMu 1000Boro npoginio AT,
30IbIIEHHSAM YacTOTH rineproniynux kpusis. Ilpu
LOMY BCTAHOBJIEHO, 10 3MiHH OUIBII BHPaXKeHi
Y Nami€HTOK i3 OUIbII Ba’KKUM MepediroM MeHomay-
3ajbHOr0 cuHapomy. IlopiBHsIbHMIT aHani3 edekTHB-
HOCTI JIIKyBaHHSI CBiTYMTb, 1[0 HAWOLIBLII BUPaKeHi
MO3UTHUBHI 3MiHHN crocTepirajucs y namieHTOK, fAKi
oTpUMYBaJu KoMmijlekcHe JikyBanHs IAII® y cno-
Jy4yeHHi i3 coeBumMH ¢iToecTporenamu, Ta HAHOLIBII
BHpa’KeHa MO3UTHBHA IMHAMIKA 1[0/10 MPOSIBiB MeHO-
Nay3aJbHOr0 CHHAPOMY Big3HauaJiacs 3a JIErKOro Ta
CcepeHLOr0 CTYIMEeHsIX BasKKOCTI, 0 BigoOpaskasocs
nocroBipHuM 3meHmenassm MMI (P<0,001). Pesyinb-
TATH TPOBEIEHOI0 OCTKEHHsI al0Th MiJCTABU
CTBEP/IKYBaTH, 10 aHAJI3 mepediry MeHomay3ajb-
HOTO mepioay, oliHKa Ta MpaBMJIbHA iHTepmpeTrauis
BHHHMKAIOYNX CHMITOMIB BiirpaBaTUMyTh 3HAYHY
POJIb y MPOrHO3yBaHHI nepediry KoMopoigHuX CTaHiB,
3okpema Al. PanHe BUSIBJIEHHSI Ta KOpPEKIlist YMHHH-
KiB, 1m0 MOAU(}IKYIOTHCS, MOTEHUIITHUX HECHPHUIT-
JIMBUX CepPLEBO-CYTHMHHHUX MO/l y KiHOK y MeHoma-
y3aJbHOMY Mepioai AaayTh MOMKJIMBICTH CBOEYACHO
MPOrHO3yBAaTU KJiHiYHUI mnepebir 3aXBOpPIOBaHHS,
a 3aCTOCYBaHHSI AJILTEPHATUBHUX METOMIB KOPeKIii
CHMIITOMIB MEHOMAy3H, 30KpeMa co€BUX (iToecTpo-
reHiB, BilirpaBaTUMYTh Ba;KJIMBY POJb Y MOJIiNIIIEeHH]
SIKOCTi Ta TPUBAJIOCTI JKUTTSI KiHKH.
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COMPARATIVE ASSESSMENT OF THE EFFECT OF CONSUMPTION OF VEGETABLE OILS
WITH DIFFERENT FATTY ACID COMPOSITION ON LIPOPEROXIDATION
AND THE DEVELOPMENT OF LIVER STEATOSIS

Actuality. Liver steatosis is an extremely common pathological condition caused by the excessive accumulation of fat in this organ,
which leads to the activation of lipoperoxidation and, as a result, to the development of steatohepatitis, which often ends in liver cirrhosis.

Aim of work. To investigate the effect of consumption of vegetable oils with different fatty acid composition on lipoperoxidation
processes and the development of steatosis in rats.

Research and methods. They used ordinary (high-linoleic) sunflower oil (HLSO), high-oleic sunflower oil "Olyvka" (HOSO), palm
oil and coconut oil. Rats were fed a fat-free diet (FFD) or a high-fat diet (HFD) containing 15% fat. Lipoperoxidation in the liver was
evaluated by the content of malondialdehyde (MDA) and by the level of the antioxidant-prooxidant index API (the ratio of catalase
activity and MDA content). Liver steatosis was determined by the amount of triglycerides and cholesterol esters. Dysbiosis was caused
by the antibiotic lincomycin. As an anti-dysbiotic agent, the drug "Kvertulin" (quercetin + inulin + calcium citrate) was used.

Results. It was established that the consumption of HLSO or palm oil increases the increase in live weight of rats, in contrast to
the consumption of coconut oil and HOSO. The consumption of HOSO does not increase the level of lipoperoxidation in the liver, in
contrast to HLSO and palm oil, which significantly increase it. A high-fat diet increases the content of fat in the liver, especially when
consumed against the background of dysbiosis. The use of the drug "Kvertulin" prevents the development of steatosis. Consumption of
FFD after long-term consumption of palm oil normalizes the content of fat in the liver.

Conclusions. High-fat diets with the use of ordinary sunflower or palm oil cause steatosis of the liver and activation of
lipoperoxidation, especially against the background of dysbiosis. The use of an anti-dysbiotic agent or a fat-free diet prevent the
development of steatosis and lipoperoxidation in the liver.

Key words: fatty diet, disease, steatosis, lipoperoxidation, antidysbiotic agents.
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MOPIBHAJIbHA OLIHKA I HA JINONEPOKCHUIAIIIIO TA PO3BHUTOK
CTEATO3Y NIEYIHKHU CITIO)KUBAHHSA POCJIMHHUX OJIIN
I3 PI3BHUM ) KUPHOKHNCJIOTHHUM CKJIAIOM

Axmyansnicms. Cmeamos newinku — HAO36UYANHO NOWUPEHUTI NAMONOLIYHUN CMAH, 3YMOGLEHUU HAOMIPHUM HAKONUYEHHAM
JICUPY Y YbOMY Op2ani, Wo npu36o0Ums 00 akmueayii 1inonepoxcuoayii i, K HACIIOOK, 00 PO3GUMKY CIeamo2enamumy, AKutl 4acmo
3a6epULYEMbCsL YUPO30M NEUTHKU.

Mema oocnioxcenna. Jlocnioumu niue cnodtCU8AHHs POCIUHHUX OLIl i3 PI3HUM ACUPHOKUCTOMHUM CKIAOOM HA Npoyecu ainone-
poxcuoayii i po3euUmox cmeamosy neinku y wypis.

Mamepianu ma memoou. Buxopucmogysanu 36udaiiny (6Ucoxorinonegy) conswnurxosy oniro (BJICO), sucoxooneinogy cousunu-
xosy onito «Onuska» (BOCO), nanemogy onito i koxocogy onito. LLypi ompumyeanu 6ezacuposuii payion (bJKP) abo sucoxoscuposi
payionu (B)KP) 3 ymicmom 15% owcupy. Jlinonepoxcudayito y neuinyi oyiniosanu 3a Micmom mMaiornogozo odianrvoezioy (M/[A) ma 3a
PIBHEM AHMUOKCUOAHMHO-NPOOKCUOanmuo2o inoexcy Alll (cnigsionowenns akmuernocmi kamanasu i emicnmy MA). Cmeamos neuin-
KU BUBHAYAIU 34 KITbKICMIO mpueniyepudie ma eqhipie xonecmepury. Jucoios UKIUKAIU 3 OONOMO20H0 AHMUOIOMUKA TTHKOMIYUHA.
Ak anmuoucoiomuynuil 3acio suxopucmosysanu npenapam «Keepmyniny (keepyemun + inynin + yumpam xaaivyiro).

Pezynomamu oocnioxncenns. Yemarnosneno, wo cnoxcusannsi BJICO abo nanbmosoi onii 30inbutye npupicm scusoi macu wypise Ha
8iOMiHY 610 cnodcusants koxocogoi onii i BOCO. Cnooicusanns BOCO ne 36invuiye pisens ainonepoxcuoayii' y nedinyi na 6iominy 6io
BJICO i nanvmosoi onii, axi 11020 3nauHo 30inbuiyroms. Bucokoscupose xapuysanus 30ibutye 6Micm xcupy 8 nedinyi, 0coonugo nio uac
cnoodicusants Ha mii oucoiosy. 3acmocysanns npenapamy «Keepmyniny nonepedacae pozeumox cmeamosy. Cnoocusanns bJKP nicis
MPUBATIO20 CROJICUBAHHS NATILMOBOI ONliI HOPMANIZYE MICIM JICUPY 8 Nedinyi.

Bucnosok. Bucokoocupogi payionu 3 UKOPUCTNAHHAM 36UYALIHOI COHAUWHUKOB0T a0 NAnbMO80i Olitl BUKIUKAIOMb CMeamo3s ne-
YiHKU ma akmugizayiio ninonepokcuoayii, 0cobnueo Ha miui ouc6iosy. 3acmocyeanns aHmuoucoiomuuHo2o 3acoby abo desdicupose
Xapuy8aHHs NONePeoHCaioms PO3BUMOK Cneamo3sy i 1inonepoxcudayii y nevinyi.

Knrwuogi cnosa: scupose xapuysanms, neyinka, cmeamos, 1inonepoxcuoayis, anmuoucoiomuyHi 3acoou.
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Introduction. The basis of the fat diet of the population
of Ukraine is the consumption of vegetable oils, in particular
ordinary (high-linoleic) sunflower oil (HLSO).

Recently, the consumption of palm oil, which contains
more than 40 % palmitic acid (C, ) is increasing.

The consumption of new high-oleic sunflower oil
is increasing every year, which differs from HLSO in
its high content of oleic acid (C,g , ®-9), the amount of
which is more than 75 % (Khodakov, 2019). High-oleic
sunflower oil (HOSO) is similar to olive oil, but differs
in that it contains significantly less palmitic acid.

There are data on the negative impact of linoleic
(Pokotylo, 2007) and palmitic (Yuzefovych,
Solodushko, Wilson, Rachek, 2012) acids on the body.

We have shown the negative effect of linoleic acid
on the endogenous biosynthesis of ®-3 polyunsaturated
fatty acids (PUFA) (Levitsky, Khodakov, Levchenko,
2015), while oleic acid significantly activates it
(Levitsky, Velichko, Selivanska et al., 2022).

It has been established that excessive consumption of fats
causes the activation of free radical oxidation of unsaturated
fatty acids with the formation of toxic peroxidation products
(Levitsky, Egorov, Lapinskaya et al., 2020).

The aim of this work was the study of the influence
of the consumption of various vegetable oils on the state
of lipoperoxidation and the development of steatosis
in the liver of rats receiving high-fat diets. The state of
lipoperoxidation was assessed by the content of the final
product of peroxidation of fatty acids - malondialdehyde
(MDA), and the level of antioxidant protection was
determined by the activity of the enzyme catalase and
the API index (antioxidant-prooxidant index).

Materials and research methods. The following
vegetable edible fats were used in the work:

— unrefined, frozen, pressed sunflower oil (producer
"Smak sun oil " "V.V. Marchenko", Ukraine ;

— high-oleic  sunflower o0il "Olyvka", TS
10.4-37420386-007:2023 (producer LLC "Biohimtech",
Ukraine

— palm oil producer «Dukees RBD» (Malaysia);

— coconut oil brand «Bees» (producer PGFO Edible
Oils SDN BHD, Malaysia).

The fatty acid composition of these fats was
determined by the gas chromatography method
(Khodakov, 2019). The results of the determination
of fatty acids are presented in Table 1. From these
data, it can be seen that the main fatty acid of ordinary
sunflower oil is linoleic acid (C,, ,), high-oleic sunflower
oil "Olyvka" contains 88 % of oleic acid (C , ), in palm
oil approximately equally contains palmitic (C,,) and
oleic acids, while coconut oil contains the most lauric
acid (C , ) and almost no unsaturated fatty acids.

Experimental studies of the influence of the
consumption of various fats on the state of the body and,
in particular, the liver, were conducted in 2 series. In the
first series, experiments with nutrition were carried out
on white rats of the Wistar line (males, 8-9 months, live
weight 240-260 g), which were divided into 5 equal groups
of 6 heads in each. The 1st group received a standard
balanced diet with a content of 5 % feed fat (almost 90
% consists of linoleic, oleic and palmitic acids). Groups
2-a-5-a received high-fat diets (HFD), in which 15 % of
the grain component was replaced by the corresponding
amount of the studied fat: the 2nd group - sunflower oil,
the 3rd - high-oleic sunflower oil, the 4th - palm oil and
5th — coconut oil. The duration of feeding was 64 days.

Before euthanasia, rats under thiopental anesthesia
(20 mg/kg) received blood from v. porta and v. cava

Table 1
Fatty acid composition of used vegetable food fats (% of total fatty acids)
Fatty acid Short formula Sunflower oil High oleic. Palm oil Coconut oil
sunflower oil
Caprylic acid C.o 0 0 0 2,00
Capric acid Clo 0 0 0 3,02
Lauric acid Ch, 0 0 0,19 46,57
Myristic acid Cs 0,15 0,03 1,16 22,70
Palmitic acid Cq 9,74 4,44 42,02 11,67
Stearic acid Clea 3,90 3,07 4,87 13,60
Oleic acid C, 30,60 88.06 40,93 0,30
Linoleic acid Ci, 53,46 1,21 9,49 0,02
Linolenic acid Cis 0,03 0,11 0,17 0
Arachinic acid C,, 0,20 0,27 0,47 0,12
Eicosenoic acid C,,, 0,22 0,16 0,16 0
Arachidonic acid C. 0 0 0 0
Behenic acid C,, 0,72 1,07 0,13 0
Lignoceric acid C,.a 0,25 0,81 0,10 0
= 28 ®ditoTtepanis. HYaconuc Ne 3, 2023
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inferior, and then total bleeding from the heart was
carried out. The liver was isolated and blood serum was
obtained.

In blood serum and liver homogenate, MDA content
was determined by the thiobarbiturate method (Levitsky,
Makarenko, Demyanenko, 2018) and catalase activity
(Levitsky, Makarenko, Demyanenko, 2018). Based
on the ratio of catalase activity and MDA content, the
antioxidant-prooxidant index of API was calculated
according to the formula (Levitsky, Makarenko,
Demyanenko, 2018):

A 10
Cmpa

In the second series of experiments on white rats of
the Wistar line, the effect of consumption of high-oleic
sunflower oil "Olyvka" and palm oil on the content of fat
in the liver of rats was determined. There were a total of
6 groups of rats (males, 8 months old) with 6 heads in
each. For 35 days, the 1st group received a fat-free diet
(FFD), the composition of which is presented in Table
2. The 2nd group received a diet with "Olyvka" (15 %
instead of 15 % starch), the 3rd group received a diet
with 15 % palm oil, the 4th group received a diet with
15 % palm oil against the background of experimental
dysbiosis, which was induced in rats using lincomycin
(60 mg/kg with drinking water during the first 5 days of
the experiment (Levitsky, 2019), the 5th group received
15 % palm oil oil on the background of dysbiosis, but for
25 days, and from day 26 received FFD. The 6th group
received a diet with 15 % palm oil on the background
of dysbiosis for 35 days and from the first day of the
experiment with feed received the anti-dysbiotic
agent "Kvertulin » in a dose of 300 mg/kg (Levitsky,
Makarenko, Selivanskaya et al., 2012).

API =

The results of the experiments were subjected to
standard statistical processing (Truhacheva, 2012).

Results and discussion. In fig. 1 presents the results
of determining the increase in the live weight of rats
for 64 days of feeding HFD. From these data, it can be
seen that the consumption of ordinary sunflower oil or
palm oil caused an increase in live weight gain by 2 and
2.5 times, respectively. Consumption of coconut oil had
little effect on body weight gain and consumption of
high-oleic sunflower oil had no effect at all.
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Fig. 1. The effect of a HFD on the relative increase
in live weight of rats in 64 days: 1 — control,
2 — sunflower oil, 3 — high-oleic sunflower oil,
4 — palm oil, 5 — coconut oil

Table 3 presents the results of determining the organ
index of the liver in rats treated with HFD. Consumption
of ordinary sunflower oil and palm oil significantly
increases the organ index of the liver. However, coconut
oil and high-oleic sunflower oil did not affect the organ
index of the liver.

Table 3
Table 2 The effect (;'ftI:Fll-) on t;le otrgan index
The composition of fat-free (FFD) of the Tiver of rats -
and fat rations of rats (%) NeNe Dietary fat Organ index
of the liver, g/kg
Component FFD Fat diet 1 Control 31.7+2.9
Corn starch 65 50 ] 30342 3
Defatted soybean meal 20 20 2 Sunflower oil p<0,05
Ovalbumin 6 6 . . . 35,9+4,1
Sugar 2 2 3 High oleic sunflower oil 0>0,3
Mineral mixture 4 4 . 42,8+3,1
— 4 Palm oil
Vitamin mixture 1 1 p<0,05
oil 0 15 . 32,7428
5 Coconut oil >0,5

After euthanasia of the animals, neutral lipids
(triglycerides + cholesterol esters) were extracted from
the liver (Khodakov, Tkachuk, Velichko, Levitsky, 2017)
and their content was determined.

®diroTepanis. Yaconuc

In fig. 2 presents the results of determination of the
influence of HFD on the content of MDA in the liver of
rats. The content of MDA in the liver of rats that received
HFD, especially with palm oil, increased to the greatest
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extent. Only HFD with high-oleic sunflower oil does not
increase MDA content in the liver.
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Fig. 2. The effect of HFD on the level of MDA in the
liver of rats: 1 — control, 2 — sunflower oil, 3 — high
oleic sunflower oil, 4 —palm oil, 5 — coconut oil

Table 4 presents the results of determining the activity
of the antioxidant enzyme catalase. The highest activity of
this enzyme is observed in the liver, under the conditions
of HFD, this indicator shows only a tendency to decrease
its level. It can be assumed that the level of catalase does
not have a significant effect on the level of MDA.

Table 4
Effect of HFD on catalase activity in rat liver

NoNe Dietary fat Cata:s:zt?lig"ity’
1 Control 6,3+0,1
2 Sunflower oil ?)’>1E)t,(())’51
3 High oleic sunflower oil ?)’i(j)[,(()),sl
4 Palm oil ?) ’2 (j)E,(())QSI
5 Coconut oil %>1 (f,(())’Sl

A more sensitive indicator of the state of antioxidant
systems is the API index, the results of which are
presented in fig. 3. As can be seen from these data, all
dietary fats (with the exception of high-oleic sunflower
oil) reduce the level of the API index.

Thus, our research (the first series) showed that HFD
activates the processes of lipid peroxidation (LPO) in the
liver, which is evidenced by a significant increase in the
content of the final product of LPO — malondialdehyde.

An increase in the content of MDA during HFD leads
to a significant decrease in the API index, although the
activity of the antioxidant enzyme catalase is slightly
reduced after HFD. It is possible that other antioxidant
systems of the body play a decisive role in counteracting
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Fig. 3. The influence of HFD on the level of the API
index in the liver of rats: 1 — control, 2 — sunflower
o0il, 3 — high-oleic sunflower oil,4 — palm oil,

5 — coconut oil

LPO. It can be glutathione system, selenium system,
tocopherol and many other antioxidant systems.

In any case, on the basis of the obtained data, it
can be stated that in order to prevent LPO activation,
it is necessary to use high-oleic sunflower oil in food
(Levitsky, Makarenko, Selivanskaya et al., 2016), since
oleic acid performs an antioxidant function in the body
(Titov, Lisitsyn, 2005).

In the first series of experiments, we determined the
content of MDA in the blood serum of rats. The content
of MDA was significantly higher in blood with v. cava
than with v. porta, which indicates the possible incretion
of this substance from the liver, which has the highest
concentration of MDA, compared to other organs.

As can be seen from the data in Table 5, all fats, with
the exception of high-oleic sunflower and coconut oils,
increase the concentration of MDA, which may indicate
the activation of lipid peroxidation in the liver.

Table 5
Incretion of MDA by the liver
of rats receiving different dietary fats
Ne Group MDA, mmol/l A MDA
Ne v. porta v. cava +
1 Control 0,75+0,08 1,84 1,09+0,06
5 | Sunflower oif | 78%0:04 | 2,15£0,07 | 137:0,05
p>0,3 p<0,01 p<0,05
3 High oleic 0,92+0,04 1,82+0,05 0,85+0,04
sunflower oil p>0,05 p>0,3 p<0,01
4 Palm oil 0,88+0,04 | 2,51+0,10 1,63+0,09
p>0,05 p<0,01 p<0,01
5 | Coconut oil 0,78+0,06 1,55+0,07 0,77+0,06
p>03 p<0,05 p<0,01

In the second series of experiments, we determined
the effect on the fat content in the liver of two oils: high-

Ne 3, 2023
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oleic sunflower oil and palm oil. The relevant data are
presented in fig. 4. From these data, it can be seen that
the fat content in the liver is only 3 % in rats that received
FFD. Consumption of high-oleic sunflower oil increases
it by 2.5 times, and consumption of palm oil increases
the fat content by 6 times. The content of fat in the liver
of rats that consumed palm oil against the background of
dysbiosis increases 7 times and amounts to 22.5 %.

In rats fed a diet with 15 % palm oil against the
background of dysbiosis for 25 days, and then treated
with FFD for 10 days, the content of fat in the liver
decreased significantly (less than 4 %). We obtained a
similar result in a group of rats that consumed palm oil
against the background of dysbiosis, but from the first
day of the experiment received the anti-dysbiotic agent
"Kvertulin".

Conclusions. The consumption of dietary fats causes
the development of steatosis and the activation of lipid
peroxidation in the liver.

High-oleic sunflower oil accumulates in the liver
to a lesser extent and does not cause activation of
peroxidation in the liver.

240
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Fig. 4. The effect of HFD on the fat content in the

liver of rats: 1 — FFD, 2 — 15% “Olivka”, 3 — 15%

palm oil, 4 — 15% palm oil+dysbiosis, 5-15% palm
oil+dysbiosis+FFD (last 10 days), 6 — 15% palm
oil+dysbiosis+anti-dysbiotic agent “Kvertulin”

The presence of dysbiosis under the conditions of
consumption of HFD increases steatosis of the liver.

Eating a fat-free diet eliminates steatosis of the liver.

The use of the antioxidant Kvertulin prevents the
development of hepatosteatosis.

REFERENCES
Khodakov, I.V. (2019). Methods for identification and determination of the content of components of the fat mixture. Identification
of falsification of fats and oils: methodological recommendations. Odessa. 92 p. (Ru)
Khodakov, 1.V., Tkachuk, V.V., Velichko, V.I. & Levitsky, A.P. (2017). The fatty acids composition of liver lipids of rats which
received the palm oil and lincomycin. Marine Medicine Bulletin. Ne 1(74). P. 145-152. (Ru)
Levitsky, A.P. (2019). Disbiotic syndrome: etiology, pathogenesis, clinic, prevention and treatment. Dentistry Bulletin. Ne 10 (spe-

cial issue). P. 14-20. (Ru)

Levitsky, A.P., Egorov, B.V. & Lapinskaya A.P. et al. (2020). Inadequate fat diet. Journal of Education, Health and Sport. Ne 10(7).

P. 248-255. DOI: http://dx.doi.org/10.12775/JEHS.2020.10.07.029.

Levitsky, A.P., Khodakov, I.V. & Levchenko, E.M. (2015). Influence of high fat diets with different composition of fatty acids on
the content of essential fatty acids in liver lipids. Journal of Education, Health and Sport. Ne 5(12). P. 598—607. eISSN 2391-8306.

DOI: http://dx.doi.org/10.5281/zenodo0.44266.

Levitsky, A.P., Makarenko, O.A. & Demyanenko, S.A. (2018). Methods of experimental dentistry (teaching aid). Simferopol:

Tarpan. 78 p. (Ru)

Levitsky, A.P., Makarenko, O.A. & Selivanskaya I.A. et al. (2012). «Querthulin», Vitamin P, prebiotic, hepatoprotector. Odessa:

KP OGT. P. 20. (Ru)

Levitsky, A.P., Makarenko, O.A. & Selivanskaya, [.A. et al. (2016). The application of high olein sunflower oil «Olivka» for the
prevention of noninfectious diseases: the guidelines. Odessa: KP OGT. 15 p. (Ru)

Levitsky, A.P., Velichko, V.V. & Selivanska, I.O. et al. (2022). Effect of vegetable fat supplements on the content and biosynthesis
of fatty acids in blood serum lipids of rats receiving a fat-free diet. Phytotherapy Journal. Ne 1. P. 32-38. ISSN: 2522-9680. DOI:

10.33617/2522-9680-20221-32. (Ukr)

Pokotylo, O.S. (2007). Synthesis of lipids in the mucosa of the small intestine of guinea pigs with hypercholesterolemia when
sunflower oil is added to their diet. Medicinal chemistry. Ne 1(9). P. 132—-134. (Ukr)

Titov, V.N. & Lisitsyn, D.M. (2005). Regulation of peroxidation in vivo as a stage of inflammation. Oleic acid, reactive oxygen
species invaders and antioxidants. Clinical laboratory diagnosis. Ne 6. P. 3—12. (Ru)

Truhacheva, N.V. (2012). Mathematical Statistics in biomedical research using application package Statistica. Moskva: GJeO-

TAR-Media. 379 p. (Ru)

Yuzefovych, L.V., Solodushko, V.A., Wilson, G.L. & Rachek, L.I. (2012). Protection from palmitate-induced mitochondrial DNA
damage prevents from mitochondrial oxidative stress, mitochondrial dysfunction, apoptosis, and impaired insulin signaling in rat L6
skeletal muscle cells. Endocrinology. Ne 153(1). P. 92—-100. DOI: 10.1210/en.2011-1442.

Konduikr inTepeciB: BincyTHiil.

Cmammas naoitiiwna 0o pedaxyii 05.05.2023
Cmamms nputinama 0o opyky 24.05.2023

BHecok aBTOpiB: aBTOpH 3rOHI HA OTHAKOBHI PO3IIOILT YACTKOBOT Y4aCTi.

EnextponHa agpeca 1151 THCTYBAHHS 3 AaBTOPAMU:
(irina.selivanskaya@gmail.com)

®diroTepanis. Yaconuc

3] ==

Ne 3, 2023



®disuyHa Tepania. EproTepania. Auckycii

VIIK 616.1

Oxcana KOBAJIPY YK
cmapwuil  eukaaday xagedpu 0Oionoeii 100uHu ma exonoeii, Menimononbcokuil 0epiucasHull nedasociuHull
yHigepcumem imeni boeoana Xmenvuuyvroeo, eyn. Haykoeozo micmeuxa, 59, m. 3anopixcoca, Yrpaina, 69000

(ksusha.mgu@gmail.com)
ORCID: 0000-0003-4249-8751

Sinoein AITHIIIHH

Kanouoam MeOuyHux Hayk, O0oyenm, 3asioysau Kagheopu ¢hizuunoi mepanii, epeomepanii, [Ipuxapnamcoxuil
HayionanbHuil yHisepcumem imeni Bacuns Cmeganuka, eyn. Illesuenxa, 57, m. lsano-@panxiscok, Yrpaina, 76018
(zinovii.yashchyshyn@pnu.edu.ua)

ORCID: 0000-0001-8672-1797

Onez TPEIIbKHH

KaHouoam Hayk 3 Qi3uunoeo 6ux08aHHs ma cnopmy, ooyewm kagheopu ¢izuunoi mepanii, epeomepanii,
Tpuxapnamcokuii Hayionansrutl yHisepcumem imeni Bacuna Cmeganuxa, yn. Llleguenka, 57, m. Iéano-PpaHKiecok,
Yrpaina, 76018 (oleh.hretskyi@pnu.edu.ua)

ORCID: 0000-0002-1335-9691

DOI 10.32782/2522-9680-2023-3-32

Biomiorpagiunmii onuc crarri: Kopansayk O., Smumun 3., I'peuskuit O. (2023). KommiekcHui miaxia 1o
HaJlaHHA pealbimiTaliifHUX MOCHIYT y pa3i 3aXBOPIOBaHb CEPLEBO-CYIMHHOI cucteMu. @imomepania. Yaconuc, 3,
32-36, doi: 10.32782/2522-9680-2023-3-32

KOMILUIEKCHUM MIJIXIJ IO HAJJTAHHS PEABLTITAIIMHUX OCJIYT
¥V PA31 3AXBOPIOBAHb CEPIIEBO-CYAMHHOI CUCTEMH

Axmyansnicmo. [Tumannsa peabinimayitinux nocaye npu 3axe0PIOBAHHAX cepyeso-CYOUHHOI cucmemu Ha Cy4acHoMy emani € 0o-
cumo gadxcausum. Lle 3ymoeneno mum, uwjo KOJICHA NIOOUHA NPALHe MAKCUMATLHO WEUOKO GIOHOBUMIUCA NICTA NepeHeceHux X6opoo ma
npoodoedcumu mpyoogy ma inuty akmusHicmys. OCKilbKu 3apas cepyesi X60poou 6ce uacmiuie GUHUKAIOMY Y 1100ell MON00020 GIKY, MO
numants peadirimayii nocmae o6inbu 20Cmpo.

Mema 0ocnidicenns — gionosnenns 3acobamu meouunoi peabinimayii ma gizuunoi mepanii' pyxoeoi ¢ynxyii ma comamosicye-
PANbHOT UymaAUu8oCmi 6 PaHHLOMY Nepiodi (00 MPbOX MICAYI8) NICIsL NEPEHECEHO20 THCYILITY, d MAKONC PI3UUHOT AKMUBHOCMI 8 NICIS-
2ocmpomy nepiooi inghapxmy miokapoy.

Mamepian i memoou. Ilpozpamu peadinimayii Oyau pospobneni 013 X60pux, wo npoxoosmy peadinimayilo niciia nepeHeceno2o
iHCynomy ma iHghapkmy 6 nepuii mpu micayi ma ki nPacHyms 8IOHOGUMU PYX08Y AKMUBHICHb Md COMAMOBICYEPANIbHY UYMAUBICMb. 13
yiero memoro Oy10 3anpPONOHOBAHO MAKI MemoOU NIKYEAHH, IK MEOUKAMEHMO3HA peadinimayis, Qizuuna mepanis, I1iKy8aibHa Qizuy-
Ha Ky1bmypa, xo0b0a, MiKY8anbHUll MAcaxc, 6npasu Ha Kapoiompenascepi, 6npasu Ha mpeHaxcepi 01 naivyie Kucmi, Kinesomepanis,
JIKY8ANbHA 2IMHACMUKA.

Pezynomamu oocnioxncenna. [{ns oocsaznenna memu pobomu 6yna 3anpononosana npozpama peadinimayii 0 X60pux y panHbomy
nepioodi (00 mpvox Micayie) niciia nepenecenoeo IHCYIbImy, o 8KII0YAE MAKI Memoou 8i0HOBNIEHHA PYX0O80i AKMUSHOCTI Ma cOMAmo-
8icyepanbHol UymaueoCnii, ik 3a2aibHi (PI3UUHI BNPAGU, MEOUKAMEHMO3HE TIKY8AHHS, KIHe30MEPanis, NiKY8aIbHULl MAcaic, NiKY8aIbHa
x00v0a. Takooi 6yna 3anponoHo8ana npoepama peadinimayii 0 X60pux y nicigeocmpomy nepiodi iHgapkmy Miokapoy, ujo eKIHYae
Maxi Memoou giOHOBNeHHsl PyX08OT AKMUBHOCHT MA COMAMOBICYEPALLHOL YyMAUBOCMI, K 3a2albHi (Pi3uuHi 6Npasu, MEOUKAMeHMOo3He
JUKYBAHHS, NIKY8ATbHA X00b0A, 6NpAsU HA KApOiompeHaxicepl, 6npasu Ha mpenaicepi 01 Naabyie KUCmi, JiKy8aibHa SIMHACMUKA.

Bucnosok. Ompumani pesyromamu 3aciouunu, wjo 6Ka3aui cnocoou Qizuunoi peabinimayii € epekmusHuMy ma 0aroms 3Mo2y
PO36UHYIMU PYXOBY AKIMUSHICMb | GICYEPANbHY YYMAUBICIb NICIA NePeHeceHUX X80poo.

Knrouosi cnosa: incynom, inghapxm, peabinimayis, pyxoea akmueHicms, cepyeso-CyOUHHI 3aX80PIOAHHS, (DI3UUHI 6npaAsU.
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COMPLEX APPROACH TO THE PROVISION OF REHABILITATION SERVICES
FOR DISEASES OF THE CARDIOVASCULAR SYSTEM

Actuality. The issue of rehabilitation services for diseases of the cardiovascular system is quite important at the current stage. This
is due to the fact that each person strives to recover as quickly as possible after suffering illnesses and to continue his work and other
activities. Since heart diseases are now more and more common among young people, the issue of rehabilitation is becoming more urgent.

The purpose of the study is to restore motor function and somatovisceral sensitivity by means of medical rehabilitation and physical
therapy in the early period (up to 3 months) after a stroke, as well as physical activity in the post-acute period of myocardial infarction.

Material and methods. Rehabilitation programs were developed for patients undergoing rehabilitation after a stroke and heart
attack in the first 3 months, and who seek to restore motor activity and somatovisceral sensitivity. For this purpose, such methods of
treatment as drug rehabilitation, physical therapy, therapeutic physical culture, walking, therapeutic massage, exercises on a cardio
machine, exercises on a simulator for the fingers of the hand, physical therapy, and therapeutic gymnastics were proposed.

Research results. In order to achieve the goal of the work, a rehabilitation program was proposed for patients in the early period
(up to 3 months) after a stroke, which included such methods of restoring motor activity and somatovisceral sensitivity as general
physical exercises, drug treatment, physical therapy, therapeutic massage, and therapeutic walking. A rehabilitation program was also
proposed for patients in the post-acute period of myocardial infarction, which included such methods of restoring motor activity and
somatovisceral sensitivity as general physical exercises, drug treatment, therapeutic walking, exercises on a cardio machine, exercises
on a simulator for the fingers of the hand, therapeutic gymnastics.

Conclusion. The obtained results proved that the specified methods of physical rehabilitation are effective and allow to develop
motor activity and visceral sensitivity after suffered illnesses.

Key words: stroke, heart attack, rehabilitation, motor activity, cardiovascular diseases, physical exercises.

Beryn. AkrtyanbHicTh. ChOrofgHi NHUTaHHS pea-
OlmiTamii XBOPUX Ha CEPICBO-CYIHMHHI 3aXBOPIOBAHHS
MIOCTA€ JIOCUTh TOCTPO. 30KpeMa, 1€ 3yMOBJIICHO 3POC-
TaHHSIM KUIBKOCTI BUTIQJIKIB CEPIIEBHX XBOPOO y MOJIO-
nomy Bimi. e nepeBakHO CIPUUMHEHO SIK HAAMIPHUMH
(I3MYHIMH HABaHTAXCHHSIMH, TaK 1 HEJIOTPUMAHHIM
pEeXUMy Mpali Ta BIANOYMHKY, KypiHHSM, y>KHBAHHSIM
AJIKOTOJIF0 Ta HENPaBUJIBHUM Xap4ayBaHHIM. Bimmosiza-
HO, MOYKHA TIOMITUTH 3POCTaHHS KITBKOCTI XBOPHX, SIKi
nepeHecy iHQapKTH Ta IHCYJIbTH. Yce II¢ HEeraTHBHO
BILJIMBA€ HA 3arajibHUM CTaH 370pOB’sl HACETICHHS Ta Ha

®diroTepanis. Yaconuc

Te, 10 MHUTaHHS peadimiTamii mpu CeplueBO-CyAMHHUX
3aXBOPIOBaHHSIX HUHI € OJIHIEIO0 3 OCHOBHUX METUYHUX
mpobIeM.

Mera JOCTaiIKeHHs1 — BIIHOBJIECHHS 3aco0aMu Me-
IU4HOT peabimiTamii Ta Gpi3ndHol Teparii pyXoBoi QpyHK-
1ii Ta COMaTOBICIIEPAIEHOT Uy TIMBOCTI B PAHHBOMY Iie-
piofi (10 TpbOX MICSIIIB) MiCHsl IEPEHECEHOTO 1HCYIETY,
a TakoXX (DI3MYHOT aKTUBHOCTI B MICISITOCTPOMY TTEpioji
iH(apKTy MiOKapy.

Marepianu Tta Merogu aocjigxenHs. [Iporpamm
peabimiTauii Oynu po3poOieHi g XBOPUX, IO MPOXO-
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JSITh peabiTiTalito micis IepeHeCeHOro iHCYNbTY Ta iH-
(hapKTy y mepiin Tpu MicsIli Ta sIKi IParHyTh BiJIHOBUTH
PYXOBY aKTMBHICTh Ta COMATOBICIIEPAIbHY Uy TJIUBICTS.
I3 miero MeToOrO OYyJIO 3alPONOHOBAHO TaKi METOIH JIi-
KyBaHHs, K MEIMKAMEHTO3Ha peabimitaris, ¢izndna
Teparis, JiKyBajdbHa (i3UYHA KYJIBTypa, X0ab0a, JIiKy-
BAJIBHUN Macak, BIPaBH Ha KapJiOoTpeHaXepi, BIPaBU
Ha TpEHaXepi JJIs MaJbIiB KUCTI, KIHETOTepartis, JIiKy-
BaJIbHA TIMHACTHKA.

Pe3ynbraTé JgociigikeHHss Ta iX 00roBOpeHHS.
CporojiHi TUTaHHS peadiiTamii i1 yac ceprieBO-CyIH-
HUX 3aXBOPIOBAHHSX € JOCHTH BXIUBHM. Lle MoxkHa
MOSICHUTH 1 3pOCTaHHIM KiJIbKOCTI BUTIAJIKIB Kap/1ioJio-
TYHUX TPoOsIeM, 1 YCKIIAIHEHHSM MPOTIKAaHHS XBOPOO,
1 CKIIQJIHOIO OE3MEKOBOK0 CUTYAIII€l0 13 BILTUBOM Ha (i-
3WYHUHN CTaH XBOPHX. SIK HACNIZOK, 3HAYHA yBara HUHI
npuaiacHa peabimitanii Sk crmocody MBUAKOTO Ta edek-
TUBHOTO BiJHOBJCHHS (DI3MYHOTO Ta IICHXOJOTIYHOTO
crany xBoporo (Sadovska, 2016).

Bapro Bia3HaunTH, M0 peabiiTaIlis Mpu cepreBo-cy-
JMHHHUX 3aXBOPIOBAHHSX € KOMIUICKCHOIO Ta CHCTEMHOIO.
30kpemMa, BoHa repeadadae i MEIUYHE JTIKyBaHHS, 1 TICH-
XOJIOTiYHE BiJHOBJICHHS, 1 BiXHOBICHHS TNpodeciitHnx
3aiOHOCTEH, 1 (iznuHy peabutitaiito. OCTaHHS BKIIOUA€E
JIO CBOTO CKJIaJTy 3arajibHy 1 criemianbHy (i3uuHy ITiaro-
TOBKY, TOTPUMAaHHS PYXOBOTO PEXKHUMY, BAKOHAHHSI Pi3HO-
ro poxy aktuBHOcTel (Shchetynin, 2020).

3arayiom peaOuTiTaIlisl TMPU3HAYAETHCS SK T Yac
MPOXOJPKCHHSI OCHOBHOTO KypCY JIIKyBaHHSI, TaK 1 MiC,
0 JIa€ 3MOTY BIJJHOBHUTH OCHOBHI (DYHKIIiT OpTraHi3My.
di3nunHa peabiniTanis 3aCTOCOBYEThCS HA 000X eTarnax.
[lepenyciM 3aHATTS (iI3UYHUMHU BIIpaBaMHU CIIPUSIE HOP-
MaJti3arii poOOTH CyaHH, 10 BUSIBISETHCS Y cTalimizanii
TOHYyCy Ta y Tpodiuniit aii (Guziy, 2020).

HeoOxiHO 3a3Ha4YUTH, 1110 CYJJUHH ITi]] BIUTUBOM (i-
3WYHOI MiATOTOBKU PO3IIMPIOIOTHCS, 8 PE3EPBHI KaITijisi-
PH PO3KPHUBAIOTHCS, EMHICTh CYANH TEK 301TIBIIYETHCS.
J1o TOro X MOKpAIy€eThCst KPOBOOOIT, a KiJIBKICTh KPOBI,
II0 TIPOXOANUTH Yepe3 KOPOHAPHI CYAUHH, 301IbIIY€ETh-
cs1. Taka TpodiuHa JTist CHIpUSE CKOPOTIMBOCTI MiOKap Iy
(Puzik, 2020).

Tako MO)KHA 3ayBa)KHTH, IO ITiJ] BIUTMBOM (hi3Hy-
HUX BIIPaB 3HAYHO MOKPAIIYEThCS TOHYC IEHTPAIBHOI
HEpBOBOI cHcTeMH. TOXK cepleBa MAiSUTbHICTh CTaOi-
J3Y€ThCS MiA BIUIMBOM HEPBOBOI PEryssimii, a Takox
BiOYBA€ThCSl 3MEHIICHHS 30YMIKEHHS MaTOJIOTiYHOTO
BOTHMIIA. SIK HACHIOK, MOKpAIlyeThcs mepudepud-
HUH KPOBOOOIT 1 3MEHINYEThCS TepuDEPHUUHHUI OIip
(Tomich, 2019).

Jlo Toro x ¢izuyHa pealiniTailis MO3UTUBHO BIUIU-
BAa€ Ha Mo3acepiieBi YNHHUKY. Lle 3yMOBIIEHO TUM, 1110,
BUKOHYIOUH BIIPABH, JUXAaHHS MPUCKOPIOETHCS, a Jiad-

-3
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parmMa TOYMHAE MIBHIIE cKopouyBaThcs. lle BrmBae
Ha 3pPOCTaHHS BHYTPIIIHBOYEPEBHOTO Ta BHYTPINIHBO-
TPYIHOTO THUCKY, YHACIIJIOK YOTO M’SI3H PO3CIa0ISIOTh-
Cs1, TOXX KPOB MIBUAIIE HAIXOIUTH 110 cepiisl. Takok KpoB
Kpallie HaaXoIuTh M0 IHIINX BHYTPINIHIX OPTaHiB, IO
3a0e3rnedye X MpaBIWIbHY POOOTY 1 3MEHIIY€E HaBaHTA-
’KEHHsI Ha cepueBy (DyHKIiT0. [0 TOTO > TKaHWHH Kpalle
HacuuyrThes kucHeM (Tatarchenko, 2020).

INo3nTrBHMI BIUTHB peabdimiTarii mpu cepreBo-CyIiH-
HHUX 3aXBOPIOBAaHHSX BHSIBIBIETHCS Y TOMY, IO 3pOCTa€e
OTIPHICT OpraHi3My A0 30BHIIIHIX YHHHHKIB. Y XBOPOTO
3pOCTa€ BUTPUBAIICTD, @ BUCHAXKIUBICT 3MCHIITYETHCSL.
OKpiM TOTO, HOMIMIITYEThCS 3arajJIbHUN (PI3UIHUN CTaH Ta
(opMy€eThCSI IMYHITET IO PECITIPAaTOPHUX 3aXBOPIOBAHb.
Ile Mae BIUIMB 1 HA MCHXOJIOTIYHHMM T4 EMOLIMHHMKA CTaH.
JlronuHa BiguyBae cede 310pOBOI0 Ta MOXKE BUTPUMYBATH
OinTbII HABAHTAKEHHS, SIK HACTIJIOK, ii AYNICBHUHA CTaH
HOpMaJi3yeThest. Jlo TOro K IMiJBHIILY€THCSI BUTPHBATICTH
JI0 CTPECOBUX YMHHUKIB, II0 CIPHsI€ HOPMANBHIA poOOTi
cepleBo-cynuHHO1 cuctemu (Grigus, 2018).

Bapro 3ayBaxknTn, 1o, KpiM 3arajJbHUX (Di3HIHUX
BIIPaB, IIPHU CEPIIEBO-CYANHHUX 3aXBOPIOBAHHSIX PEKOMCH-
JIyeThCs BINBIyBaTH JIKyBaJbHI Macaxi. Kopucts miky-
BAJIGHOTO MAcCaXy BUSIBISIETBCS Y TOMY, IO IMITYJIECH, SIKi
HAJXOAATH JI0 LIEHTPAJIbHOI HEPBOBOI CUCTEMH, ITIO3UTHBHO
BIUTMBAIOTh HA TMOJIIMIIEHHS KPOBOOOITy. 3a JIOMOMOIO
MacaKy y XBOPOTO MOKpAITyeThCsl IMPKYILSIST KPOBi Ta
CTabLII3y€eThCs apTepiabHUM THUCK, TiIBHIIY€EThCs JliMba-
TUYHHMI Ta BEHO3HUH KPOBOOOIT, TOHYC apTepiajbHUX Cy-
IIMH 3HIDKYETHCS 1 TOHYC BEHO3HUX CYIUH ITiIBUIILYETHCS.
Tako 3MEHIITYIOThCS] BOTHHINA 3aCTOIB Ta HOPMATIZYIOTh-
cs1 oOMiHHI Tiporiecu (Anwar, 2015).

HeoOxiaHo 3a3Ha4uTH, 11O i1 Yac peadimiTarii Bax-
JMBE BipHE MEIWKAaMEHTO3HE JiKyBaHHs. BoHO crps-
MOBaHE Ha TIJBHIICHHA YW 3HIKEHHS apTepiaibHOTO
THCKY, MOJIIMIICHHS KPOBOOOIry, HOpMaJIi3allilo pPoOOTH
CepIEeBO-CyANHHOI cucTeMH. [Ipn mboMy Take JiKyBaH-
HS TIO€NHAHE 3 TPABHIBHAM XapUyBaHHSIM. XBOPOMY
MPU3HAYAIOTh €Ty, KA CIPSIMOBAHA HA BXKMBaHHS
JIMIIE TIeBHUX TPOJYKTIB, 371O1IBIIOTO ¢ MiHIMi3allis
BXKMBAHHS COJIi Ta I[yKPY, TOCTPOi Ta KUPHOI 1Ki, Conoa-
xoro (Popovich, 2017).

Benuka yBara mig uac peaGinitanii BiIBOAUTBCS py-
XOBOMY peknMy. PyxoBa akTHBHICTH TOBUHHA OyTH T10-
MIpHOIO 1 He IepeBaHTaKyBaTH XBOporo. ToMy MOBHHHI
OyTH 30epex)eHi HOpMH BIIMMOYMHKY Ta mparii. 30Kkpema,
i yac MpoxXo/LKeHHs peadinitamii Moxe OyTH mpu3Ha-
YeHa IpaleTepanis, sika Moiirae y BUKOHAHHI ITEBHOI
JISUTBHOCTI, SIKa HE BUCHAXKY€E XBOPOTO 1 BOIHOYAC JA€
3MOTY PO3BUBATH Y HBOTO PYXOBY aKTHUBHICTh. lle mae
3MOT'Y 3HaUHO MOJIIMIINTH OCHOBHI MTOKa3HUKHU (Di3HUIHO-
ro crany (Sukhan, 2014).
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OxpiM MEANKAaMEHTO3HOTO JIKyBaHHS, MI€TH, PYy-
XOBOI aKTHBHOCTI, 3arajibHOi (i3MYHOI IiJrOTOBKH,
JIKYBaJIbHOIO MAacaxy, MPH CEPIIEBO-CYIMHHUX 3aXBO-
PIOBaHHSAX MPU3HAYAIOTH TAKOX JIKYBAIbHY (i3WdIHy
KynbTypy. OCTaHHs HOJISITAE y TOMY, 10 3 METOH pea-
OlmiTalii XBOpOMy MPU3HAYAIOTHCS CreliaibHl (i3udHi
BIIPABH, SIKi CIPSIMOBaHI Ha HOPMATi3allil0 AWXaHHS,
cTalimi3aIito BeCTHOYISIPHOTO amapary, po3ciiabiicH-
HS M’s130BO1 (DYHKI1, 3HWXKCHHS apTepiajIbHOTO THUCKY
(Balakireva, 2009).

3ne0iuIboro JTiKyBaibHa (hi3MYHA KyIbTypa Hepe-
0avae paHKOBY TiMHACTHKY. Lle BrpaBwH, 10 CIpsIMOBaHi
Ha TOHI3yI04uy Iif0 opraHizMmy. ['IMHacTHKa MOXeE BKITIO-
YaTH CIOPTHBHI BIPaBH, SIKI HAILIEHI HA TOMIIMIICHHS
poboTH ceprieBo-cynnHHOI cucteMu. Bona TpuBae 20-25
XBIJIMH, MEPEBAYKHO IMPOBOTHUTHCS UL TPYIH XBOPHX,
BKJIIOYAE BIPABU Y MOJIOKECHHI CTOSYM Ta JIeKadyd. Ypa-
XOBYIOUH CIICU(IKy 3aXBOPIOBAHb, BIPABU HAIIUTIOIOTh-
Cs Ha aKTHBI3AIlI0 BEIMKUX Ta CEPEIHIX M I30BUX TPYTI,
IO J]a€ 3MOTY HE TaK 30LIbIIyBaTH apTepiadbHUHA THUCK.
Taki BpaBu HE TOBMHHI MICTUTH HABaHTAKCHHS, BOHU
BUKOHYIOTBCSI TIOBUTBHO Ta 3 MOBHOIO aMILTITY/IO0, TIPH
[[bOMY AMXAHHS MOBUHHO OyTH 30€peKCHUM HOPMAallb-
HUM 1 0e3 3aTpuMKu TuxaHHs. CrieliajibHi BIPaBH TaKOX
po3paxoBaHi Ha poOOTY 3 KOOP/MHAIIIEKD Ta PIBHOBATOIO,
10 Ja€ 3MOTY He ITePeBaHTAXyBaTH OpraHi3M. Y mporeci
peabimitarii nikyBagpHa (Di3MUHa KyJasTypa MOXe OyTH
30UIBIIIEHa Y YaCOBOMY MPOMIKKY 710 30—40 XBHIMH Ha
3aHATTI. OKpiM TOTO, MOXYTh OyTH JO7aHi BIPAaBHU 3 Ta-
KHM OOTSDKEHHSIM, sIK THpi uu Menoonu (Istomin, 2020).

Takox nikyBasbHa (Di3UUHA KyJIbTypa MOXE BKIIFOYa-
TH MIBUJIKICHI Ta TIpecoBi BrpaBH. TyT OCHOBHUI aKIICHT
poOUTHCS HA MIBUAKOMY BHKOHAHHI Ta HA MPHKIIAACHIHI
cuii. Ile crnpusie po3BUTKY TOHYCY M’si3iB. OKpiM TOTO,
MOJKHAa BUKOHYBAaTH 1 CTaTW4HI BIIPaBH, 1[0 CIIPSIMOBaHi
Ha po3ciabieHHs. 3arajioM JTiKyBajibHa (i3HdHa KyJIBTY-
pa po3paxoana Ha 50—-60% vacy BiJ] TOTO, SIKHil BU3HAYE-
HUi Ha TpoxokeHHs peadinitanii (Luchko, 2020).

Bonnouac nikyBanbHa (i3u4yHa KyabTypa MOXKE Iie-
penbayary 1 JiKyBalibHY X07p0y. Lle mporyiasHku sk 3a
CaMOCTIHHO CKITaCHUM MapIIPyTOM, TaK i 32 CIICIialIb-
HUM, 10 MarTh 4acoBi oOMexeHHs. Tak, JiKyBajbHA
xoap0a Ta TepEeHKyp po3paxoBaHi Ha BincTanb g0 1 500
M 3a Temny 50 KpOKIB Ha XBHJIHHY (TepeHKyp) Ta 80
KPOKiB Ha XBUJIMHY (JIiKyBajJbHa X07160a). Lle mae 3mory
pO3CTadUTH M’SI3M Ta MiJABHIIUTH TOHYC CEPIEBO-CY-
JMHHOI CUCTEMH, TIPH IIbOMY E€MOLIHHUII CTaH XBOPOTO
TEK IMOKPAIY€ThCS. 3arajioM JiKyBaJlbHa X01b0a po3pa-
xoBaHa Ha 15-20 xBuiuH. Y mpoueci ¢izuuHoi peadimi-
TaIii xoapba Moxke OyTH 30iJbIlIeHa Y po3pi3i BiJCTaHi
10 3 000 m, a y waci — no 30—40 xBummH (Orshatska,
2020).
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Oco0OnuBe Mice mig yac peaOumitarii BigBEICHO
IUIaBaHHIO. TyT BU3HA4YeHWH dYac mepeOyBaHHA y Oa-
ceitHi ctanoBuTh 15-20 xBunuH. [lnaBaHHS TO3UTUBHO
BIUIMBAE HA TUXaHHS Ta CEPLEBO-CYAHHHY CUCTEMY, IIPH
IbOMY BaXKJIMBO, 1100 BijgOyBajacst TOHI3allisi OpraHiz-
My. Y mporeci peabimitanii nepeOyBaHHS y BOJI MOXe
Oyt 30ibmIeHO 10 40 XBWIMH, BOJHOYAC 301IbIIY-
FOThCS 1 BIJIPI3KK BIJICTaHi, SIKY MOTPIOHO MPOIUIMBATH
(Tamozhanska, 2020).

OCKiJTbKH TOTpeOy€e BUCBITIIEHHSI CTBOPEHHS HOBIT-
HiX peadiniTanifHIX IporpaM i3 MakKCUMAaIbHOIO edeK-
TUBHICTIO TI0 KOHKPETHHX BUITaIKax, TO OyJI0 po3po-
OneHo mporpaMy peabiniTarii y paHHBOMY Hepiofi (110
TPHOX MICSIIIB) MICJIS MEPSHECEHOTO IHCYIIBTY Ta MiCs-
rocTpomy mepioni iHpapkTy Miokapmy, sSKi CIpPsIMOBaHi
Ha TOJIIIICHHS PyXOBOT (DYHKIIIT Ta cOMaTOBIiCIEpab-
HOI 9yTIMBOCTI 3aco0aMu MeIU4HOI pealimitarii Ta ¢i-
3MYHOI Teparii.

Bysno po3po0OiieHo Taky mporpamy peaOimitamii mis
XBOPHX IICIIST IEPEHECEHOTO 1HCYNBTY (0 TPHOX Mics-
uiB). Lle mpuiiom nikiB U1 3HMKECHHS PiBHS 3TOPTaHHS
KpOB1 Ta apTepiaibHOrO THUCKY. Takoxk, OKpiM MeauKa-
MEHTO3HOTO JIIKyBaHHS, MOXKHA MPHU3HAYMTH 3arajibHi
¢iznuni BripaBu. Lle niadparmose quxanus (3—4 pasu),
MOBOPOTH BOIK Ta 3THHAHHS-PO3TMHAHHS KiHIIBOK, J0-
30BaHa xo0a60a (10 500 m).

JIOIIBHO BUKOPHCTOBYBAaTH TaKOX BIIPAaBU 3 KiHe-
30Tepartii, sKi nepeadavaroTh BUKOPUCTAHHS y poOOTi
BCIX TpyH M’sI3iB: TUXaJIbHI BIIPaBH, IPESAMETHI BIPaBH,
BIIpaBU Ha yBary. CIomi MO)KHA BiTHECTH 1 TpEeHaKep
JUTSL TIAJIBIIB KKCTI, IO JJa€ 3MOTY PO3BUBATH 3THHAHHS
najabLiB.

Tako 3ampoTOHOBAHO JiKyBalbHHMiI Macaxk. Moro
TPHUBAJIICTh HE TIOBUHHA MepeBuyBaTH 30—40 XBUIIHH.

Byno po3po0OiieHo Taky mporpamy peaOimitamii mis
XBOPHX TICIIs MepeHeceHoro indapkry Miokapza. Ilep-
[IIOYEPIOBO, 116 OKCUICHOTEPAITisl Ta BXXHUBAHHSI allCTHI-
CAIIUIIOBOT KUCIOTH. Tako MOKHA BHKOPHCTOBYBATH
HITPOTVIIIEPHUH JUIS 3MEHIICHHS OOJBOBUX BIAUYTTIB.
Take MeIMKaMEHTO3HE JIKYBaHHS HEOOXiJHE IS IO-
JITIIEHHS CTaHy XBOPOTO.

VY mepiox peabimitaiii MO)KHa MOCTYIIOBO BBOIUTH
JiKyBalbHY TiMHACTHKY. Lle rpynoBi Bnpasw, siki TpuBa-
10Th 10 20-25 xBunwH, y cepenabomy 1ie 10 10 Bmpas.
PexoMeHI0BaHO BHKOHYBATH BIIPABH JIIKYBaJIbHOI TiM-
HACTUKH OIUH pa3 Ha J[Ba JIHI.

Takox ¢iznyna peabinitanis Bkitodae xoanOy. Lle
ycKiIagHeHa xoapoa mo 20 ceKyH/I Ta JIiKyBaJIbHa XOJlb-
0a. JlikyBanbpHa X01p0a BKIIFOYAE TPUCKOPEHY XOIBOY,
30kpema 1ie¢ 120 KpOKiB 3a XBWJIHMHY, 3arajloM YOTHPH
XBUJIMHU. TakoXx JIiKyBanbHy XOAb0y MOXKHA IOETHY-
BaTH 3 J030BaHUM Oirom, 1ie 130 KpOKiB 3a XBHIJIMHY.
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Oxpim 3a3HaUEHUX KOMIIOHEHTIB, MOYKHA 3aIIPOTNIOHYBa-
TH CXOKCHHS 110 CXOAWHKAX T10 IT’SITh XBHJIHH.
3aHATTA Ha KapAIOTPeHAXEPl TEK CIPUATHMYTD Bijl-
HOBJICHHIO PYXOBOI aKTHBHOCTi. BuKOHyBatu BmpaBu
MOXKHa TPU pa3u Ha THKAEHb 10 15-20 XxBUINH.
3a3HaveHi MporpamMu peadiiTalii € BaXIUBUMHE TSI
PO3BUTKY PYXOBOI aKTHBHOCTI Ta COMAaTOBiCIEPATIHHOI
YYTIMBOCTI Y XBOPHX Micis iH(pApKTy Miokapja Ta iH-
CysIbTy. IX ynpoBa ke HHs 1a€ 3MOTY 3HAYHO TOJIMIIATH
PYXOBi MO>KITMBOCTI XBOPHX Ha CEPIIEBO-CYIHHHI 3aXBO-
PIOBaHHS Ta YCHIIIHO MPONTH peadimiTartito.
BucnoBknu. [IpoBenene qociigkeHHs1 1270 3MOTy
BU3HAYUTH, 110 NUTAHHs pealijdiTanili xBopux, mo
nepeHecJn iHCYJbT Ta iH(PAPKT, CHOTOIHI € BaXKJIU-

BUM ISl cy4yacHoi MeIuUMHU. 30Kpema, peadili-
TaliliHi MOCJYr¥ NMOBMHHI OyTH KOMILUIEKCHUMM Ta
BpaxoByBaTH (i3U4HUI cTaH XBoporo. SIk HacTiI0K,
0yJI0 3ampoONOHOBAHO TAKi MeTOAU JiKYBaHHA, fK
MeqUKaMeHTO3Ha peabindiTania, ¢izmuna Ttepamis,
JikyBajbHa (i3M4HaA KyJIbTYypa, X0Ab0a, JiKyBaJb-
HHUH Macak, BIPaBM Ha KapaioTpeHakepi, BIpaBu
HAa TpeHa:kepi 1J1s NaJablIiB KHCTi, KiHe3oTepamis, Ji-
KyBaJIbHA TiIMHACTHKA, 1[0 JOLJILHO 3aCTOCOBYBATH
nig yac peadiniTauii xpopux, micas iHCyJabTy Ta iH-
¢apkry. OTpuMani pe3ybTaTi 3acBiA4MIN, 110 BKa-
3aHi cnoco0n ¢iznuHol peadinitanii € epexTUBHUMHU
Ta JaI0Th 3MOT'y PO3BHUHYTH PyXOBY aKTHBHICTb i Bic-
LHepaJIbHY YyTINBICTh Mic/Is NepeHeceHUX XBOpoo.
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3ACTOCYBAHHA METOAUKH “NEURAC” Y IO€JJHAHHI 3 METOJJUKOIO “MULLIGAN”
Y ®I3UYHIN TEPAIIII KOKCAPTPO3Y II-1I1 CTYIIEHIB

Axmyansnicme. Koxcapmpos (apmpo3s Kynoui06020 cyenody) — ye cepiiosHe 0eceHepamusHe 3ax80pioeanis cyenoois, axe cynpo-
60021CYEMbCSA NOUKOONCEHHAM XPAWOBOT MKAHUHU | PO3BUMKOM 3aNanbHUux npoyecie. Lla xeopoba npuzeooums 00 3naunozo 6o,
00MedCceH s PYXY mMa NOSIPUIEHHS SKOCIT JCUMmsl NAYIEHMIE.

Mema docnidscennsn. Busignenns naubinoul epekmugHux nioxooie peabinimayitinoi Gizuunoi mepanii 00 3acmocysants Memooux
“Mulligan”, “Neurac” ma mpvox sapiayiiinux eéepciil ix KomOiHayii nio uac 1Kyeanus xeopux iz kokcapmposom II-11I cmynenis.

Mamepian ma memoou. [Iposedeno nowyk y cy4acHux el1eKmpoHHUx i OpyKoeanux 0dicepenax ingopmayii, Noutykosux Haykosux
basax i3 UKOPUCMAHHAM MeMOoOie AHANIZY MA V3A2ANbHEHHA OMPUMAHUX, MAKONXC OXONTIOIMbCA 0aHi peadinimayitinux yeHmpis
micma Kuesa énpodosoic 2021-2023 pp. Yuacmo y docnioxcenni 63sno 200 xeopux (100 uonosixie, 100 ducinok) i3 Kokcapmposom
1I-11I cmynenis. Oyinka QyHKYIOHATLHO20 CMAHY BKIIOYANA AHALI3 XO0U, AMAAIMYOU PYXi6, (DYHKYIOHATLHUX 3MIUAHUX PYXIE, IHMEH-
cusnocmi bono 3a wixkanorw BALL ma inwi nokasnuxu.

Pezynomamu docnioscennsn. Y pobomi nposedeno ananiz epekmusnocmi memooux “Mulligan”, “Neurac” ma mpvox éapiayiii-
HUX 6epcill ix KomOinayii 015 AiKyeanHs Kokcapmpo3sy II-I1I cmynenis i3 6ukopucmaHnHam nioxo0ig 00Ka3060i MeOuyuHuU.

Y ecmammi poszenanymo nioxoou 0okazo6oi meouyuHu 00 oyinKu AKOCMi 00CAI0NHCEHb, BKIIOUAIOYU PAHOOMIZ08AH] KOHMPONIbOBAH]
Q0CTIOAHCEHHS. MA Mema-aHanizu. 3a2anom ys cmamms Ha0de 8aAXNCIUSULL 02150 eQeKMUSHOCMI MpaouyitiHux npocpam @isuuroil me-
panii 0 aikyeanHa kokcapmposy II-I1I cmynerie Ha 0CHOB8I 00KA308UX OQHUX.

Locnioscenns nokasanu sazanvhy Kopucms 6i0 memooux “Neurac” ma “Mulligan”, a maxoosc ix kombinayii ona ¢izuunoi mepanii
y nayieumie i3 koxcapmposzom II-I1I cmynenis. 3acmocyearns nioxo0ie 00Ka30801 MeOUuyuHY 0ano 3mMo2y 00 €EKMUEHO OYIHUMU SAKICMb
Ma MONCIUBL 0OMENCEHHs peabiimayiuHux npocpam.

Bucnosku. Cmamms 3a3navac nepesacu ma o0Medcents pi3Hux npozpam @izuunoi mepanii Oas 1iKy8aHHs KOKCapmposy
1I-11] cmynenie Ha 0CHOBI OOKA306UX OAHUX MA NIOKPECTIOE AKMYATbHICIb 3aCmocyéants memoouk “‘Neurac” ma “Mulligan”, a ma-
Kooic ix KombiHayii. Pesynbmamu 00cniodcenuss nioKpecioioms HeoOXIOHICIb ypaxosyeamu iHOUSIOyanvhi nompebu nayienma ma
KOHCYILIY8AmMucs 3 MeOudHumMu ghaxisyamu nio uac eudopy memoouxu. Q2110 cnpuse 6inviud 00TpYHMOBAHOMY 3ACMOCYBAHHIO MPAOU-
yitinux npoepam izuunoi mepanii' y npaxmuyi nikyeants kokcapmpo3sy II-11I cmynenis.

Knrwuosi cnosa: xoxcapmpos II-111 cmynenis, kinesiomepanis, cyenoou, Qizuuna mepanis, mpaouyitini memoou ¢gizuyrnoi mepanii.
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APPLICATION OF THE “NEURAC” METHOD IN COMBINATION WITH THE “MULLIGAN”
METHOD IN THE PHYSICAL THERAPY OF COXARTHROSIS OF STAGES II-III

Actuality. The study aims to identify the most effective approaches to rehabilitative physical therapy using the techniques of
“Mulligan”, “Neurac”, and three variations of their combination in the treatment of patients with Grade II-III coxarthrosis.

Materials and methods. Conducted research in contemporary electronic and print information sources, search scientific databases
using methods of analysis and synthesis of the obtained data. Additionally, the study encompassed data from rehabilitation centers in
the city of Kyiv for the years 2021-2023. The research involved 200 patients (100 males, 100 females) with Coxarthrosis of stages II-111.
The assessment of the functional status included gait analysis, range of motion analysis, functional mixed movements, pain intensity
assessment using the VAS scale, and other indicators.

Results. The study analyzed the effectiveness of “Mulligan”, “Neurac”, and three variations of their combination for the treatment
of Grade II-11I coxarthrosis using evidence-based medicine approaches. The article discusses evidence-based medicine approaches to
assessing the quality of research, including randomized controlled trials and meta-analyses. Overall, this article provides an important
overview of the effectiveness of traditional physical therapy programs for the treatment of Grade II-11I coxarthrosis based on evidence-
based data.

The research demonstrated the overall benefit of “Neurac” and “Mulligan” techniques, as well as their combination for physical
therapy in patients with Grade II-11I coxarthrosis. The application of evidence-based medicine approaches allowed for an objective
evaluation of the quality and potential limitations of rehabilitation programs.

Conclusions. The article highlights the advantages and limitations of various physical therapy programs for the treatment of
Grade II-11I coxarthrosis based on evidence-based data and emphasizes the relevance of using “Neurac” and “Mulligan” techniques,
as well as their combination. The study s results underscore the need to consider individual patient needs and consult with medical
professionals when choosing a therapy method. This review contributes to a more informed application of traditional physical therapy

programs in the practice of treating Grade II-1II coxarthrosis.

Key words: stage II-11] coxarthrosis, kinesiotherapy, joints, physical therapy, traditional methods of physical therapy.

Beryn. AktyaabHicTb. KokcapTtpos (apTpo3 Kyib-
IIOBOTO CyIo0a) — Iie cepio3HEe IereHepaTHBHE 3a-
XBOPIOBaHHs CyINI00iIB, MIO CYNPOBOIKYETHCS TOLIKO-
JDKCHHSIM XPSIIOBOI TKAaHHHM 1 PO3BUTKOM 3altajbHUX
nporeciB. Ls xBopoOa MpU3BOAUTH 10 3HAYHOTO OOJIIO,
OOMEXEHHSI PyXy Ta MOTIPIICHHS SKOCTI YKUTTS Talli-
€HTiB. OCKUTBbKM JIIKyBaHHS KOKCapTpo3y BXKE JTaBHO
€ aKTyaJbHOIO MMPOOIEeMOI0, HAasIBHICTh €(DEKTHBHUX Ta
HAyKOBO OOTPYHTOBAHMX MiAXOAiB 10 (pi3muHOI Tepa-
mii marienTiB 13 [[-11I cTyneHsmMu 3aXBOpIOBaHHS CTa€e
KpuTHyHO BaxknuBow (Dogaru, 2018; Shuba, 2016;
Areeudomwong, 2019).

VY pamkax JOCHIPKEHHS, MPEACTaBICHOrO y il po-
00Ti, OyJIO MPOBENCHO aHaji3 HAYKOBHUX MarepiaiiB Ta
(haxoBHX JOCIIKEHb, OIyOJIIKOBAHUX MPOTATOM OCTaH-
HbOTO JecaTupiuds. L{e# anamiz cBiqUUTh MPO aKTUBHUM
IHTepeC MEANYHUX JAOCTITHUKIB y PO3B’sI3aHHI Pi3HUX ac-
MIEKTIB CyYacHOI MEIMIHOT IPAKTHKH, 30KPEMa B YIOCKO-
HaJIeHHI niporpam (¢i3udHOi peadimiTailii ajist JTiKyBaHHS
kokcaptposy =111 cryneniB. MenuuHa CrijbHOTA BUSB-
JISi€ TeHJICHIIIIO JI0 MOCTIHHOTO aJanTyBaHHS Ta PO3IIH-
PEeHHS [UX MpOorpaM, KOMOIHYFOUYHM TPaJUIiiHI TiAX0TH
3 HOBaropcbkuMu iHHOBamisMu (Vaquero-Picado, 2019;
Shaw, 2016; Guo, 2015; Savchenko, 2020 Ta iH.).

3a3HayeHa TEHJEHIsE noTpedye MOCTIMHOTO BO-
CKOHAJICHHS Ta aHANI3y ICHYIOUHX TPAIUIIHHUX METO-
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JWK y nikyBaHHI KokcapTpo3y II-III ctynenis (Latohuz,
2022; Harsanyi, 2020 ta in.) 3a octanHi 10 pokiB cro-
CTEpIraeThCsl 3HAYHUM PIiCT AOCIHIIKEHb, CIPSIMOBAHUX
Ha PO3YyMIiHHS MEXaHi3MiB PO3BUTKY KOKCApTpO3y Ta
po3pobieHHst edekTuBHUX MeToaiB JikyBaHHs (Balik,
2017; Kraydjikova, 2015; Laasik, 2019 ta in.). ¥ 3a-
rajJbHOMY aCIICKTI HAYKOBISIMU AKI[CHTYETHhCS HAa BaxK-
JIUBOCTI TIONIYKY ONTHMAJBHUX CTpaTerid (izuanol
peabinitanii i po3pobaeHHI cyyacHUX TIporpam s Jii-
KyBaHHs Kokcaptposy II-III crymenis (Gkiatas, 2019;
Shaw, 2016; Guo, 2015; Savchenko, 2020 Tta iH.).

BaxmBuM acmekToM € TaKkoK 3acTOCYBaHHS IIiji-
XOJIIB JIOKa30BOI MEAMIIMHU JJisi BHOOpPY HaWKpaiux
TepaneBTHYHUX cTpaterid. 3rimHo 3 (Arnold, 2016;
Shaw, 2016; Guo, 2015 ta in.), TiKyBajbHa peadimiTaris
€ BOXIIUBUM CKJIAJTHHKOM JIIKyBaHHS KOKCApTpPO3Yy, i Me-
Toau “Mulligan” Ta “Neurac” MOXyTh OyTH €(heKTHBHO
BHUKOPHUCTAHI B KOMOIHAIIIT /15 MOJTIMIIICHHS CTaHy Tarfi-
€HTIB i3 KokcapTposzoM II-1II ctyneHnis.

VY pe3ynbraTi MmoJanbIioro PO3BHTKY TPaIHIIiHHIX
mporpam  pealbiTiTallifHOTO JIIKyBaHHS KOKCApTPO3y
[I-III cTyneHiB aKIEHTYEThCS HarajibHa HEOOXiTHICTH
MIPOBE/ICHHS JIOJATKOBUX JOCII/DKEHb 13 BHUKOPHUCTAH-
HAM MeToauku “Neurac” y IMOETHAHHI 3 METOIUKOIO
“Mulligan” y ¢i3zuuniii Tepamii namieHTiB i3 KOKCapTpo-
3oMm [I-1II cTyneHniB. Pe3ynprarn Takux J0CIIKEHb MO-

Ne 3, 2023




KYTb JIOTIOMOTTH B PO3pOOJICHHI OibII €)EKTUBHUX Ta
IHMBIIyali30BaHUX TIPOTpaM peadumitarii Jis miei ka-
TEropii mami€eHTiB, MOKPAILYIOUHN SIKICTh IXHBOTO KUTTS
Ta piBeHb (i3UIHOTO KOMDOPTY.

MeTta aociizkeHHs] — BUSIBJICHHST HaifO1mbII edek-
TUBHUX MIXOMIB peabimiTaiifHol (i3udHOl Tepamii 10
3acTocyBaHHsA MeToauk “Mulligan”, “Neurac” Ta TppoX
BapialiiHuX Bepci ix KOMOIHAIT MmiJl Yac JIIKyBaHHS
XBOpHUX i3 KokcapTpo3oMm II-I1I crymenis.

Marepianu Ta Metoau aociimkerHs. O0’exkToMm na-
HOi CTaTTi € mporpamu (ismuyHoi Tepamii (METOAMKH
“Neurac”, “Mulligan” Ta Bapiamii X KOMOIHAIIHHOTO
MOETHAHHSA), SKI BHKOPHCTOBYIOTHCS JUIS JIIKYBaHHS
kokcaptpo3y II-I1I crymneHis.

IIpoBeneHuii nNoUIyK y Cy4acHUX €IEKTPOHHUX
1 JPYKOBaHMX JDKepenax iH(popmallii, MOIIyKOBHX Ha-
YKOBHX 0a3ax i3 BHKOPHCTAaHHSM METOJIB aHANi3y Ta
y3araJbHCHHS OTPUMAHUX JaHUX, TAKOXK OXOILTIOIOTHCS
JaHi peabimiTamiiiHuX HeHTpiB Micta Kuea BIpomoBxK
2021-2023 pp.

VY nocnimkenni Opanu ydactb 200 (100 vomnoBikis,
100 xiHok) xBopux i3 II-IIl cTymeHsMu KOKcapTpo-
3y BikoM Bij 22 10 74 pokiB (y cepenabomy — 40,11+
12,29 pokw) i3 cepeIHbOI TPUBAIICTIO 3aXBOPIOBAHHS
17,26+10,5 micamiB. KputepisiMu BKIIrodeHHS Oynu: Bik
XBOpHUX MeHIui 3a 75 pokis, 1I-III crazii kokcapTpo-
3y, 3rojia Mali€HTa Ha ydacTh y AociimkenHi. [lo go-
CIIIDKCHHSI HE BKIIOYATH XBOpUX Mojoxamie 18 poki
Ta crapuie 75 pokis; 3 [ Ta IV cranismu xokcapTposy;
3 HasBHICTIO OKHPIHHA (1HAeKkC Mach Tina Oibire 30);
3 TIOPYIICHHSIMHU CEPIICBOIO PUTMY; 3 BHPAKCHOKO He-
nocratHicTio KpoBoobiry IIB—IIT cramiii; i3 cynyTHBOO
TSHKKOIO COMAaTHYHOKO MMATOIOTIEI0; 3 BATITHICTIO.

CxeMa KIIHIYHOTO OOCTEKEHHS (10 TPOBEICHHS
HNpOrpaMHUX KypciB mporpam ¢izudnoi Tepamii (MeTo-
HOTO MMOETHAHHS) Ta MicIs 1X MpoBeIeHHs ) epeadauana
BHBUCHHS X0, OL[IHKY aMILTITyN PYXiB Ta BUTPHBAJIO-
CTi KyJBIIOBOTO CYyII00a, OCHOBHMX (DYyHKI[IOHAIBHUX
3MIIIAHUX PYXiB, AHKCTYBAHHS, 3@ SKHM IHTCHCUBHICTb
OOJNIFO OLIIHIOBAJIM 3a Bi3yallbHO-aHAJIOTOBOK KA~
noro oomro (BALLL visual analog scale, VAS), pyxoBy
(YHKIIIIO KYJIBIIOBOTO cymioda — 3a mxagoro WOMAC
(Western Ontario McMaster Universities OA Index,
WOMAC) Tta 3a MoaudikoBaHOK IIKajgow Xappica
(Harris Hip Score, W.H. Harris, 1969), 3anoBosneHicTh
pesyibTaraMu — 3a HU(POBOIO OLIHIOBATIBHOIO MIKAJIOK
NRS (Numeric rating scale) Big 0 10 10 myHKTIB.

Omninka (yHKIIOHATBHOTO CTaTycy MpPOBOAMIACS
3 BUKOPUCTAHHSM Bi3yajbHO-aHanorosoi mkamu (BAIII,
y €M), anbroyHKIioHagpHOro iHaekcy JlekeHa (y Oa-
nax), 60Jb0BOTO OnMTYBalbHIKA Makl iy1a (paHroBuid
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iHAEKC OOJIO Ta KUIBKICTH OOpaHUX CIIiB y CEHCOpHiil,
a(heKTUBHIN Ta EBOJIOTHBHIN IIKanax), TecTty Xappica
(y 6amax). list OIiHKH TSHKKOCTI Iepediry KoKcoapTpo-
3y, BU3HAYEHHS Creli(PiYHIX CUMIITOMIB Ta OOMEKCHHS
¢yHK1iH cyro6iB OyB BuKopucTaHuii innekc WOMAC
(Western Ontario and McMaster Universities) i3 3arajb-
HOIIPUHHSTHOO MKan00. ONUTYBaTbHUK MIiCTHB 24 3a-
MTUTaHHS.

Orinka 3a Bi3yaJbHO-aHAJOroBOK mKanorw (BAILL)
Oyna mpoBe/ieHa Y CaHTUMeETpax 13 3HadyeHHIMHU Bia 0
(Hemae cumnToMiB/oOMexkeHb) 10 10 (MakcumanbHa BH-
pasHICTh CUMNTOMIB/0OMEKeHb). OTpuMaHi 6au cymy-
BaNU. Y HAIIOMY BHMAJAKY JUIS CyMICHOCTI pe3yJbTaTiB
WOMAC Oyna BUKOprcTaHa He 0aibHa OIliHKa, a BI/IIO-
BiJli 32 Bi3yallbHO-aHAJIOTOBOIO IIIKAJIOK y MiIiIMETpax.
CTaTHCTHYHY 3HAYYI[ICTh MIKIPYNOBHX BIJIMIHHOC-
Teil OLIHIOBAIU 3 BUKOPUCTAHHIM HEMapaMeTPHIHOIO
KpuTepito Binkokcona. Posmonin mo Bcix BuOipkax OyB
HOPMAJIbHUM. YXBQJICHUH PiBEHb CTATHCTHYHOI 3HATY-
mjocti — p<0,05.

O0po0OKa TaHKX y IIbOMY JIOCITI/PKEHH] BKITIOYA€ HU3-
Ky eTarliB i METOJIIB JUIs aHaJli3y Ta IHTepIpeTallii 310pa-
HUX JIaHUX 13 METOI0 BHCYHEHHSI HAyKOBHX BHCHOBKIB.
OCHOBHI eTanu 00pOOKM JaHHWX y I CTaTTi MOXYTh
BKJIFOUATH TakKi [ii:

30ip oanux: naHi 310paHi 3 pi3HUX JHKEPEN, BKIIIOYA-
104U HayKOBI mpatli, peaOiniTamiiHi HeHTPH TOIIO.

Oo6pooxa ma cmpykmypysanns oanux: 310paHi 1aHi
MOXYTh OyTH TepeBeICHI y BUIIS, 3PYYHUH IS T10-
JTAJBIIOTO aHaJi3y, HApHUKIaZ y (GopMar TaOauIb YH
0a3 1aHux.

Cmamucmuunuil ananiz: BUKOPUCTOBYIOTBCS Pi3-
Hi CTaTUCTUYHI METOJAM JJIsl aHaji3y 310paHuX JaHUX.
J1y1st TOpIBHSHHS PI3HUX TPy MAIIEHTIB 3aCTOCOBYBAJIH
CTaTUCTUYHI TeCTH (HemapaMeTpU4YHHUU Kputepii Bin-
KOKCOHA), SIKi JIOTIOMAaraloTh BUSIBUTH CTaTHCTUYHY 3HAa-
YyIIiCTh MDKIPYMOBHX BiIMiHHOCTEH.

Ouinka pe3ynomamis: aHaNi3ylOThCS OTPUMaHI pe-
3yJBTaTH, BKJIFOYAOYM JIaHI MPO Xif JIKyBaHHS, 3MiHH
y (YHKIIOHAILHOMY CTaHI TAIli€HTIB, 1HTEHCUBHICTb
6ouro Tomo. Lle Moxe BKITFOUATH BH3HAYCHHS CEPENHIX
3HaYeHb, CTAHJIAPTHUX BiIXHUJICHb, KOH(DIICHIIHHNUX 1H-
TEpBaJIiB TOIIO.

Inmepnpemauin pesynomamis: OTpUMaHi pe3yiib-
TaTH TOPIBHIOIOTHCS 3 IMOMEPENHIMHU JTOCIKEHHIMH
Ta KIIHIYHUMH CTaHAapTaMH. BUCHOBKH poOIATHCS Ha
OCHOBI 00’ €KTHBHHUX JJaHUX Ta CTATUCTHYHUX aHAII3IB.

PesynpraTuaocaipkeHHA TaiX 00roBopeHHs. Y Taon. 1
PO3IVISIHYTO TEepeBaru Ta HEAONIKM TPaJuliiHUX IMPo-
rpam Teparii, siki ocHoBaHi Ha MeToaukax (“Mulligan”,
“Neurac” Ta TpuBapiariiiai Bepcii KoMOiHaIi1 JaHUX Me-
TOJIMK) y JIiKyBaHHI KokcapTposy II-III cTyneHis.
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Ta6muis 1

IlepeBaru Ta HemoJiku mporpam ¢izudHoi Tepamnii y JdikyBanni koxkcaprpo3y II-1II crynenis
y Mexkax aHaqizy Bapianiii meronuk (Meroaku «Mulligan», «Neurac» Ta Tpu Bapianiiini Bepcii
KOMOiHAaIii TaHNX MEeTOIHK)

HaiimeHyBaHHS MeTOAUKH

IlepeBaru

Henouiku

Mertonuka «Mulligany»

3MeHIIeHHs 00JTtO
BinHoBieHHs 00csTy pyXy B cyrimodax

[oTpeOye peTenbHOro miIaHyBaHHs
nporpamu

Metoauka «Neuracy

[IBuaKe TOKpALAHHs CYTI00HOT QyHKIIT
3MeHIIeHHs 000
BimHOBIEHHS 00CSTY PyXy B CyIII00ax

ToTpeOye vacy st AOCSITHEHHS
pe3ynbTaTiB

Komb6inaris metoquk Mulligan+Neurac
(Po3misan y pi3HUX Bapiamisx:

— Bapiant 1 (50%/50%);

— Bapianr 2 (40%/60%);

— Bapiant 3 (60%/40%))

HEpBaMU

BiaHoBieHHs: po6oTH M's13iB Ta Cyriio0iB
[MokpaianHs 3B'13Ky MiXk M'si3aMH Ta

CTuMyIIALis HEPBOBOI CUCTEMH

IToTpelye peTenbHOTo IuIaHyBaHHS
MIporpaMy Ta 4acy JUIsl 1OCSTHEHHS
pe3ynbrariB

Tabmurs 2

Bapiauii meroauk (Mmeroaxu «Mulligan», «Neurac» Ta Tpu Bapiauniiini Bepcii kom0inauii 1aHuX MeTOANK)
y pakypci peadizauii kypciB ¢izuunoi Tepanii, AKi 100iJiIbHO BUOMPaTH A5 peadiliTauiiHOro JiKyBaHHA
Kxokcaprpo3y II-1II cryneniB 3a/e:xxHo Bix cTyneHiB xBopoou

CTyninb KOKcapTpo3y Metoauka

IlepeBaru

[I-1II ctynine Mertomuxka «Mulligany»

[IBuxe moxpanianas cyrao0Ho1 QyHKIil

II-1II cTymine Mertonuka «Neurac»

BinHoBneHHS mpaBMIIbHOT Mozieni poOOTH M'A31B Tijla
PediuiexkTopHa akTHBHICTH ITHOOKHUX M'sI31B
PedurexTopHa akTHBHICTB II00ATBHUX M'SI31B

3HATTS OOITBOBOTO CHHAPOMY

30UIBIICHHS PYXJIMBOCTI CYIII00IB

TIprCKOpEHHS 3arO€HHS M'sI30BOT TKAHUHU
BinHOoBNEHHS MOMKOIKEHOT a00 BTpaueHOi (QyHKIIT
OIIOPHO-PYXOBOTO arapary

Kom0GiHalis METOIUK
Mulligan+Neurac

(Posmsin y pi3HMX Bapialisx:
— Bapiant 1 (50%/50%);

— Bapiant 2 (40%/60%);

— Bapiant 3 (60%/40%))

II-1II cTyneni

[IBunKe MOKpaImaHHs CyrIo0HOT QyHKIIIT
BigHoBIE€HHS IPaBUIIBHOT MOJieITi pOOOTH M'sI31B Tina
301IBIICHHST PYXJIMBOCTI CyIII00iB

3HATTS OOITEOBOTO CHHIPOMY

[IprcKOpEeHHS 3aTO€HHS M'S130BOi TKAHUHU
PednexropHa akTUBHICTD TNIMOOKUX M'SI31B
PecduiexTopHa akTHBHICTB I00ATBHUX M'SI31B
BigHOBICHHS MOLIKO/DKEHOT a00 BTpauyeHoi (GyHKIiT
OIOPHO-PYXOBOTO arapary

VY Ttabn. 2. HAOYHO PO3MISHYTO Bapiallii METOIUK
(Metomku “Mulligan”, “Neurac” Ta TpuBapialiiiiti Bep-
cii komOiHamii TaHUX MeToAMK). Y pakypci peamizamii
KypciB (i3udHOI Teparii TOMUJIbHO BHOUpATH ISl pea-
OimiTaniitnoro nikyBaHHsS KokcapTposy II-III ctynenis
3aJIeKHO CTYIICHIB XBOPOOU.

VY Ttabn. 3 BkazaHO MpUOIM3HI TepMiHH Teparmii (Me-
toauku “Mulligan”, “Neurac” Ta Tpu BapialliiiHi Bepcii
KOMOiHaIi JaHUX METOIMK), YMOBH, HEIOJIKU, MPOTH-
MOKa3aHHs Ta THUIIOBI MPH3HAYCHHS. 3ayBa)KUMO, IO
HaBeJCHI TEPMiHM, YMOBH Ta MPU3HAYCHHS € y3arajb-
HCHUMHM, 1 KOXKEH TAIllEHT MOXE MaTH 1HJMBITyasbHi
noTpeou.

VY 1abn. 4 HaBEICHO Pe3yJbTATU aHANi3y BiIHOBHO-
ro peadiniTanifHOTO JiKYBaHHS XBOPHX, SIKi CTPaXKAaIn
Ha kokcaptpo3 II-III crymeniB (Metoaku ‘“Mulligan”,

= 40
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“Neurac” Ta TpuBapiailiiiHi Bepcii KOMOiHaIii JaHUX
METOJIVK ), BKJIFOYAIOUH IX 3MICT, CKJIIHICTh BHKOHAHHS
Ta EKOHOMIYHY JOIIBHICTb.

VY Tabm. 5 HaBEOEHO pe3yNbTaTH aHANi3y AUHAMIKA
OIHKH KJIIHIYHOT CHMIITOMATHKH B 0Ci0, SIK1 CTpaXIain
Ha kokcaptpo3 II-III cTyneHiB, y mporeci BiTHOBHOTO
peabimiTamiifHOTO JTiKyBaHHS, SIKi CKIIaJICHO Ha MiCTaBi
BUKOPUCTAHHS MiIXO/IB JTOKa30BOi MEIHIINHH.

VY Tabn. 6 HaBeACHO PE3yIBTaTH TEOPETUIHO-TPAK-
TUYHOTO aHAJTi3y 3aCTOCYBAaHHS Y IPOIECi BiTHOBHOIO
peabimiTamiitHoro JikyBaHHs (Meromku “Mulligan”,
“Neurac” Ta KOMOIHAIliSl JAaHUX METOIMK) XBOPHX, SKi
cTpaxkaanu Ha kokcaptpo3 II-11I crymenis.

Takok BapTO 3ayBayKUTH, 1[0 HEOOXiTHO BPaXxoByBa-
TH 1HMBITyalbHi MOTPEeOH MamieHTa Ta KOHCYIBTYBaTH-
¢ 3 METMYHUMH (PaxiBISIMHU IT1]1 4aC BUOOPY METOIMKH.
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Tabmums 3
Pe3ynbraTn anamizy npoTHnoKa3aHb TEPMiHIB Ta THTIOBHUX NPU3HAYEHD
(metonku «Mulligan», «Neurac» Ta Tpu BapiauiiiHi Bepcii koMOiHaLii TaHUX METOAUK)

Cryninn Metoanka TeleH.fl Henoaiku Iporunokazanus Tunosi
KOKCApTPO3y Teparii NPU3HAYEHHS
II-IIT cryneHi Meroauka 6-8 TwkuiB | [Torpedye Tsoxki cepreso- binb y npoueci pyxy;

«Mulligan» IHIMBIAyaIbHOTO CYIWHHI — 00OMeXeHHS PyXiB;
migxony 3aXBOPIOBAHHS — MOOUIBHICTB
TKaHHHH TOPYLICHA;
— MaLi€HT
HENPaBUIILHO
crpuiimMae BiacHi
pyxu. .
— M's130B1 60511
HEBOCITAJICHOTO
Xapaxrepy;
— TOCTpHI CyTIIOOHUH
OiJIb;
— PO3LIMPEHHS
JianasoHy pyxy
II-1II cTyneni Meronuka «Neurac» | 6—8 TmwxkHiB | [loTpedye [pouenypu He [icns TpuBanoi
IHMBILyaJIbHOTO HPOBOJATHCS B TAKMX | BIICYTHOCTI pyX0BOi
MIXOIY YMOBaXx: AKTUBHOCTI
— JIEKOMITEHCALLis BiJ
BHYTPIIIHIX OpTraHiB;
— MEXaHiuHi TpaBMU;
— 0CTEOI0PO3;
— 1epio; MEHCTpyarlii.
II-IIT ctyneni Kombinayis memooux | 6-8 tixkuiB | [Torpedye OyHKIIOHATBHI
(Posmisin y pisuux | Mulligan+Neurac IHMBIlyaJIbHOTO posznaau;
Bapiamisx: TiAX0my — TOCTpHH cyrIoOHMit
BapiaHT | Oinb;
(50%/50%); — pO3IINpPEHHS Jiiana-
BapiaHT 2 30HY PYXY;
(40%/60%); — TiCIsl TPUBAIOT
BapiaHT 3 BIZICYTHOCTI PyXOBOI{
(60%/40%)) AKTHBHOCTI
Tabnuns 4

PesynbraTn ananizy BiTHOBHOro peadiniTaniiiHoro JiikyBaHHsl XBOPHX, fKi CTPaKIa/1d HA KOKCAPTPO3
II-III cryneniB (Mmetonku «Mulligan», «Neurac» Ta Tpu Bapiauiiini Bepcii kom0iHamii 1TaHUX METOTUK),

BKJIIOYAI0YH X 3MiCT, CKJIAIHICTh BUKOHAHHS Ta eKOHOMIYHY JOIJIBHICTH

MeTtoauka

CeHe METOTUKH

CKJaaaHicTh BUKOHAHHS

Exonomiuna
JOLiIbHICTH

MeTtoauka «Neuracy

OCHOBHE 3aBJJaHHS METOIUKH
Neurac (HelipoM's30Ba aKTHBAITIS) —
BIJIHOBJICHHSI NTPABMIBHUX (PyHKIIIN
OIIOPHO-PYXOBOTO arapary.
Jlocsrarothes 1 yHKIIT i yac
BUKOHAHHS CIICIIaJIbHAX BIIPaB i3
PO3BaHTAKEHHSIM TiJla Ta IHTEHCHB-
HOI CTUMYJISIIIT HEPBOBOT CUCTEMHU

Cepenns, norpedye
KkBaJi(ikoBaHOTO (paxiBIIs

CepenHsi, BUMarae
BUMarae o0j1aHaHHS
Ta (axiBist

Metoauka «Mulligany

Konrentiist cyrio6oBoi py4uHoi
Tepartii, sika CKIaJaeThes 3 «MOOLTI-
3awii gepes pyx». Lle 6e30omicHui,
Oe3redHnii Ta BUCOKOC()EeKTHBHUI
MeTon JikyBaHHs. L[ MeToanka
3aCHOBaHA Ha TIPUPOTHAX MEXaHi3-
Max 6iOMEXaHIYHOTO KOHTPOITIO

Cepennst, motpedye
KBaJi(ikoBaHOTO (paxiBIIs

CepenHs, BUMarae
(axiBis

KomOinariss METOIUK

Mulligan+Neurac

(Posmsin y pi3HHX Bapialisx:

(HelipoM'si30Ba aKTHBAIlis) +
0e300i1icHMIA, Oe3IIeYHnt
Ta BIUCOKO-€()EKTHBHUIT METO]

Cepenusi, moTpedye
kBauti(hikoBaHOTO (paxiBILs

BapianT 1 (50%/50%);
BapiaHT 2 (40%/60%);
BapiasT 3 (60%/40%))

nikyBanH4. LI MeToanka 3acHOBa-
Ha Ha IPUPOIHHUX MEXaHi3Max
010MEXaHIYHOTO KOHTPOIIIO

Cepennsl, BUMarae
obnagHaHHs Ta GaxiBIst

®diroTepanis. Yaconuc
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Tabmnus 5

JnHamika OMiHKH KJIiHIYHOT CHMIITOMATHKH B 0Ci0, siKi cTpaxaaan Ha kokcaptpo3 II-11II crynenis,
y npoueci BiiHOBHOro peadinitauniiinoro jgikyBanus (Meroaku “Mulligan”, “Neurac”

Ta TpHU BapiauiiiHi Bepcii koMOiHaIil TaHUX METOTUK)

1. Merozuka “Mulligan” (rpymna Ne 1 (40 namienTiB))
Cumnrom Bukopucranuii rect Jlo nikyBaHHs licns nikyBaHHS
Bins BigyanpHo-aHanorosa mkasna (cm) 5,7+0,33 2,54+0,13
Ianexc Jlekena (Oamm) 5,52+0,12 2,8+0,17
Tect Xappica (6anm) 26,32+0,7 12,5+1,3
[Ixana WOMAC (6ann) 234,7+12,2 112,3+£10,4
OmnnryBansHuk Mak-I'iyuta (pasr) 22,2+1,3 14,7+1,3
CKyTicTh kata WOMAC (6anu) 99,3+7,3 43,4+4 4
OyHKIis [kata WOMAC (6amu) 792,7+68,5 397+33,2
Iunexc Jlekena (6ann) 8,72+0,74 5,6+0,72
Tect Xappica (6ann) 30,0£1,65 37,4+1,8
2. “Neurac” (rpyna Ne 2 (40 narnieHris))
Cumnrom Buxopucranuii Tect Jo nikyBaHHS [licns nikyBaHHS
Bins BisyanpHo-aHanorosa mkasna (cm) 5,84+0,22 2,4+0,12
Ianexc Jlekena (Oanm) 5,5+0,1 2,4+0,1
Tect Xappica (6aym) 27,54+0,7 12,3+1,1
[Ixasa WOMAC (6ann) 234,8+12,1 115,3+11,4
OmnryBansHuk Mak-I'iyuta (panr) 22+1,43 14,7£1,83
CKyTicTh [Tkaira WOMAC (6am) 96,2+7,22 43,4447
DyHKIIS [Txata WOMAC (6amm) 791,3+65,1 393+32,82
Iunexc Jlekena (6ayn) 8,8+0,9 5,92+0,91
Tect Xappica (6anm) 30,2+1,2 36,7+1,9
3. Kombinanist meronuk Mulligan+Neurac (Bapiant 1 50/50% (rpyna Ne 3 (40 nanieHris))
Cumntom Bukopucranuii Tect Jlo nikyBaHHS ITicyst miKyBaHHS
bins BisyanpHo-aHanorosa nikaina (cm) 5,7+0,22 2,36+0,11
Innexc Jlekena (6anm) 5,4+0,1 2,3340,1
Tecr Xappica (6anm) 27,1+0,7 11,3+1,1
1llkamra WOMAC (6asn) 239,3+11,1 112,3+11,4
OmuryBansHuk Mak-I'iyua (pasr) 22,4+1,1 14,2+1,83
CKyTicTh [llkara WOMAC (6asn) 96,4+7,2 42,1447
DyHKIIsS [llkara WOMAC (6asn) 795,44+66,1 391432,82
Tunexc Jlekena (0anm) 8,33+0,9 5,91+0,91
Tect Xappica (6anun) 30,0+1,4 36,2+1,5
4. Kombinanist Meroauk Mulligan+Neurac ((Bapiant 2 40/60%), rpyna Ne 4 (40 nmauieHTiB))
Cumitom Bukopucranuii Tect Jlo nikyBaHHs [Ticyst nikyBaHHs
binb BisyanpHo-aHanorosa nikaina (cm) 5,840,23 2,4+0,11
Inpexc Jlekena (Oanm) 5,440,1 2,3540,1
Tect Xappica (6anm) 27,3+0,7 11,3+1,1
[llkara WOMAC (6ann) 239,7+11,1 112,3+11,4
OnuryBanpHUK Mak-['ina (paHr) 22,4+1,1 14,2+1,83
CKyTicTh [llkara WOMAC (6ain) 96,6+7,2 42,1447
DyHKIsS [lTkara WOMAC (6asn) 795,9+66,1 391+32.82
Ianexc Jlekena (Oanm) 8,37+0,9 5,91+0,91
Tect Xappica (6ann) 30,2+1,4 36,2+1,5
3. Kombinamist meroruk Mulligan+Neurac (rpyna Ne 5 (BapianT 3 60/40%) (40 mauieHTiB))
Cumnrom Buxopucranuii rect Jlo mikyBaHHS ITicyst mikyBaHHS
Binb BisyasipHo-aHanorosa mkasa (Cm) 5,75+0,22 2,34+0,11
Iunexc Jlekena (Oann) 5,5+0,1 2,51+0,1
Tect Xappica (6ann) 27,4+0,7 11,4+1,1
Ixana WOMAC (6ann) 239,8+11,1 112,7+11.,4
OnwuryBanpHUK Mak-I'inma (pasr) 22,6+1,1 14,4+1,83
CkyTicTh [Ixansa WOMAC (6ann) 96,8+7,2 41,644,7
OyHKIIsS [xara WOMAC (6amm) 795,4+64,1 3924+31,74
Innexc Jlekena (Oamnm) 8,33+0,9 5,92+0,91
Tect Xappica (6anm) 30,014 35,6£1,5
.42 ®irorepanis. Yaconuc Ne 3, 2023
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Tabnurs 6

Pe3ysibTaTn TEOPETHYHO-NPAKTUYHOTO AHATI3Y 3aCTOCYBaHHSI Yy MpoLieci BiTHOBHOIO peadiitiTaniiinoro
JikyBanHs (MeToaku “Mulligan”, “Neurac” Ta Tpu Bapiauiiini Bepcii kom0iHanii JaHNX MeTOIHK)
XBOpHX, fIKi cTpaxaaan Ha kokcapTpo3 II-11I cryneniB

AKTUBALIIIO

MamnyaJjibHa Mulligan + . .
Xapakrepuc- Teganin Neurac Neurac (fapiaHT 1 Mulligan+Neurac Mulligan+Neurac
THKA . Teparis Bapiant 2 40%/60%) | (Bapiant 3 60%/40%
Mulligan P 50%/50%) (sap ) | (Bap )
KombGiHOBaHHS .
. KombGinoBaHHs .
L . , MiZXOMY 3 aKIICHTOM . KombinoBaHHs
Mobinizarris Heitpo—m'si3oBa B MIXOy 3 aKI[CHTOM .
[MpuaTHNT ; Ha MoOii3amio L IiAXOMY 3 aKIIEHTOM Ha
gepe3 pyx AKTHBAILIs N Ha HeHpoM's130By o
Ta HEHPOM'A30BY . MoO1izario
. AKTUBALIIO
AKTHBAIIIO
Bignosnenns
. 3HKEHHSI 0010 Ta 3HKEHHS 0010 Ta
BinHoBnenHs . PYXOBOTO .
. BigHoBneHHs MOKpPAI[AHHS PYXOBOTO | BIIHOBJICHHS PYXOBOTO
OcHoBHa MeTa (dyHKIIOHATB- arapary 3 akIeHTOM o0
. PYXOBOTO arapary L amapary 3 HeHpoM'si30— | armapary 3 aKI[eHTOM Ha
HOCTI Ha HelipoMm's130BY

BOIO aKTHBAIIEIO

MOO1TI3aIi 0

CrineHa po6ota

CninbHa pobora

CninpHa pobora

PI3HUX CTaHIB

.. Bmpasu 3 3 aKLIEHTOM Ha 3 aKLIEHTOM Ha 3 aKIIEHTOM Ha
dizioreparnest/ . L R L
nawierT CrinpHa pobora aKILICHTOM Ha MoOLTI3aIiIo Ta MoOii3anito Ta Mo0iizarito Ta
HEPBOBY CUCTEMY HeipoM's130By HelpoM's130By HEHpoM's130BY
AKTHBAIIIO AKTHBALIO AKTHBALIIO
3acTocyBaHHs
y MiABICHUX Hi Tak Tax Tak Tak
CUCTEMax
3acToCcyBaHHA 10
y A Tax Tax Tax Tax Tax

3acTocyBaHHs . . . . .
s KOKC}; 003 8—12 THXKHIB, 8—12 THxHIB, 8—12 TmxHIB, 8—12 TwxHiB, 8—12 THxHIB,
PTPOSY | 1520 ceancis 18-24 ceancis 1824 ceanciB 20-26 ceaHciB 18-24 ceancis
III cranii
3acTocyBaHHs . . . . .
s KOKC}; 003 6—8 THXKHIB, 6—8 THXKHIB, 6—8 THXKHIB, 6—8 THXKHIB, 6—8 THXKHIB,
PTPO3Y | 10-15 ceancis 1218 ceancis 1218 ceancis 14-20 ceancis 12—-18 ceancis
II cranii
3anexuTh Bif cTamii | 3ayekuTh BiJ cTamii 3anexuTh Bijg craaii
Buxopucranns .. Redcord . > BUL CTal . > BUL CTall . > BUL CTall
Minimanbae Ta IHAUBITyaIbHIX Ta IHAUBILyaTbHEX Ta IHIUBITyaTbHUX
obnagHaHHS o0naHaHHA
notped noTped noTped
3aexuTh Bij craii
3aneXuTh BiJ ctamii | 3alexuTh Big craail Ta IHIUBITyaTbHUAX
Ta 1HIUBITyaTbHUX Ta IHIUBITyaTbHUX morpe6. s
IocTtynoBo notpe6. st notpe6. J{is craaii cranii II Bapiant
Anais TepMiniB 30UIBIIYE€ThCS, cranii I Bapiant 111 xomGiHaris KoMOIHaIiT MOXxe
cabii fauii' JlexinbKa ceciit 3a3BUYail KOMOIHAIi MOXe METOJIIB MOKE OyTH OyTH BiJI3HAUCHUM
p MPOTATOM KiTBKOX | OyTH BiI3HAYCHUM CHPSIMOBAHOIO Ha CHPSIMOBaHOIO
THXKHIB CIPSIMOBAHOKO 3HIKEHHS 0O0JTI0 Ta Ha BITHOBJICHHS
HAa BiTHOBJICHHS MOKpAIlaHHS PYXOBOTO |  (YHKIIOHATBHOCTI
(YHKIIOHATBHOCT1 amapary ( moB's13aHMii i3
MoOiTi3aIlier)
Orpumani pesynsrata  (tadin. 1-6) cBiguarhb — 3MEHWeHHA DPUBUKY YCKAaOHeHb: KOMOIHauis py-
b

o 3acTocyBaHHS KoMOiHamii wmetomuk ‘““Mulligan”
1 “Neurac” a B pealOuTiTallitHOMY JIIKYBaHHI KOKCapTPO-
3y II-1II cTyneHiB MOke MaTH AEsKi Ba)XJIMBI HACIIAKH

Ta TIepeBary JiIs Mali€HTiB:

— NOKpawjanus pe3yivmamisé peabinimayii: KoMOi-
HYBaHHS PI3HUX METOAMK MOXE CHPHUSITH IIBHIIIOMY
MOJIMIICHHIO CyITI00HO01 (PyHKIIIT Ta 3MEHIIIEHHIO 00JIIO,
OCKIUJIbKHM KOXKHA METOJUKa Ma€ CBOI cuibHi Ooku. Lle
Jla€ 3MOT'y MallieHTaM OTPUMATH MIBUINIY Ta KOMILICK-

CHY IITPUMKY BiJl CBOTO TCpAIeBTa;

®diroTepanis. Yaconuc

XOBUX BIpPaB Ta MaHINYIALIA MOXE JOMOMOITH Bif-
HOBUTH OOCST pyXy B CynIo0ax Ta MOKPAIIUTH POOOTY
M’s13iB. Lle MOke 3MEHIINTH PU3KK YTBOPEHHS CIa3MiB

M’SI31B Ta TOJIMIIUTH TIATPUMKY CyTlI00a, 10 MOXe I10-

MIEPENTH TIOIATbIIe 3HWKEHHS (PYHKI[IOHATBHOCTI;

— 30UnbUEHHS. NIOMPUMKY Ma MOMUEayii nayienma:
BUKOPHCTaHHS Pi3HUX METOAUK MOXKE 3pOOHTH peadimiTari-
WHUI poriec OUIBII PI3HOMAHITHUM Ta IIKABUM JIJIsI TTali-
enta. lle Mo)ke MABMIIUTH HOr0 MOTHBALIIO 10 BUKOHAHHS

PEKOMEH/IOBAaHMX BIIpaB Ta peaOlIiTallifHIX TPOLICTYP;

Ne 3, 2023
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— iHOugioyanizayis  nioxody: KOXHa  BepcCis
koMmOiHamii “Mulligan” Ta “Neurac” (Hampukiai,
50%/50%, 40%/60%, 60%/40%) moxe OyTHu aganto-
BaHOIO 10 KOHKPETHHUX IOTPeO 1 MOXKIMBOCTEH Imarli-
enta. lle nae 3mory po3poOuTH iHAWBIAyali30BaHy
[porpamy JIiKyBaHHS.

[IpoTe Ba’KJIMBO BPaxOBYBAaTH, 1[0 KOMOIHAIS METO-
K “Mulligan” 1 “Neurac” Tako Ma€ CBOi BUKJIUKH, 30~
KpeMa HeoOX1THICTh PeTeTbHOro TIaHyBaHHS Ta Jac, TIo-
TPiOHUIA I TOCATHEHHS pe3ynbrariB. s eexTuBHOTO
BUKOPHCTAHHS 11i€1 KOMOiHAIIT BAKIIMBO MaTH JIOCBiT4e-
HOT'O TePAIeBTa, SIKHI MOXKE aJJallTyBaTH IIPOrpamy JIiKy-
BaHHS JI0 1H/IMBI{yaIbHUX IMOTPEO KOKHOTO TAIlIEHTA.

AHa3 pi3HUX METOIHUK JIIKYBAaHHS KOKCAPTPO3y JJIst
II-1II crymeniB Moxe OyTH KOPHUCHUM JUIS BU3HAYCHHS
HAMOUIBIT I AXOSIIIOTO i IXOMY O KOXKHOTO KOHKPETHO-
ro Bunaaky. Ock po3mISIHYTI METOIMKH Ta iXHi IEpeBary.

Meronuka “Mulligan”

IlepeBaru: 151 MeTOAMKA CIPSIMOBAHA HA IBUIKE
MOKpAIaHHs CyrI00HOT QyHKIii. BoHa Moxke OyTH KO-
PHCHOIO JUIS TAIIIEHTIB, SIKi IIYKAIOTh IMIBUIAKUHA peried
Biz1 60110 Ta OOMEsKEHHs PyXy. Ii OCHOBHUIA aKIIEHT — Ha
Cyry100i, 1 BOHA MOX€ JIOTIOMOITH B ITOJIOJIaHHI TIEPBUH-
HUX CHMITOMIB KOKCapTPO3y.

Meroauka “Mulligan” oxycyeTbcst Ha BiTHOBICHHI
PYXJIMBOCTI CYII00y 1 MOKe OyTH KOPHUCHOIO JIJIS Talli-
€HTIB, SIKi TIEPEIYCiM XOUyTh 3MEHIINTH OiTb i MOKpa-
IUTH QYHKIIOHATBHICTD.

Mertonuka “Neurac”

[epeBaru: s MeToauKa OiTbIT KOMILUIEKCHA 1 CIIPSI-
MOBaHA Ha BIJTHOBJICHHS HE TUIBKH CYTIO0iB, a i M s131B
Tina. BoHa BKIIIOYa€ peprueKTOpHy aKTHBHICTD IITHOOKUX
Ta IIOOATBHUX M S3iB, 3HATTSI OOJBOBOTO CHHAPOMY,
30UIBIICHHS PYXJIMBOCTI CYIIIO0IB 1 IPHCKOPESHHS 3aro-
€HHS M’S130BOi TKAHWHH, a TAKOXK BITHOBICHHS (PyHKIIT
OIOPHO-PYXOBOTO amapary. L{s metoauka Moxe OyTH KO-
PHUCHOIO JUTS TALIE€HTIB 31 CKJIAJHIITUMI CUMITTOMaMH Ta
JehIUTOM M’ SI30BOT (DYHKITIT.

MeTtoauka “Neurac” BKIIOYA€ IIUPOKHUM CIIEKTP Me-
TOJIB, CIPSMOBAHUX Ha BIAHOBJIEHHS (YHKIIH omop-
HO-PYXOBOTO amnapary. Bona Mo)ke OyTH KOPHUCHOIO TSI
MAI[IEHTIB, SIKI MAFOTh OUIBII CKJIaJHI MPoOIeMH 3 M-
3aMH Ta Cyriio0amu.

Kombinamis meronuk “Mulligan” i “Neurac” (y pi3-
HUX Bapiaiisgx)

Cryneni koxcaprpo3y: [1-111

IlepeBaru: mBuaKe MOJIMIICHHS CYIMOOHOI (PyHK-
1ii; BiTHOBJICHHS MPaBHJILHOI MOJIENi POOOTH M’s3iB
Tina; 30UMBIICHHS PYXJIMBOCTI CyIOOiB; 3HATTI 00-
JHOBOTO CHHIPOMY; IPUCKOPCHHS 3arO€HHS M’S130BOL
TKaHUHH; pe(]IeKTOpHA aKTUBHICTh TIIMOOKHX M’S3iB;
pediiekTopHa aKTUBHICTh II00ATBHUX M’S31iB; BIJIHOB-
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JICHHSI TIOIIKO/KeHOT abo BTpayeHol (PyHKIIT OomopHO-
PYXOBOTO amapary.

AmHaJi3: koMmOiHamist metoauk “Mulligan” i “Neurac”
MOXe OyTH OCOOJUBO €(EKTUBHOI, OCKUIBKH TIOETHYE
IIBUJIKE TTOJICTIICHHS Ta MOJINIICHHS CYyITI00HOT (yHK-
1ii 3 WIMOOKUM BiJTHOBJICHHSM M’S31B Ta OMOPHO-PYXO-
BOTO amapary.

Bubip MeTOIUKH JTIKYBaHHS MOBHHEH 311HCHIOBATH-
sl IHAMBIyaNbHO AT KOOKHOTO TAIli€HTa, 3 ypaxyBaH-
HSAM CTYIICHSI 3aXBOPIOBAHHS, CYMyTHIX Mpooiem, ¢i-
3WYHOTO CTaHy Ta 0co0HCTHX ynomoOanb. Okpim TOrO,
KOPHCHO TIPOBECTH TTOJAIIBIIIE TOCTIHKEHHS, SIKe 1aCTh
3MOTY BHW3HAYUTH ONTHMAJbHY KOMOIHAIII0 METOIUK
UL TOCSATHEHHsSI HAaWKpaIIuX pe3yJbraTiB y JIiKyBaHHI
KOKCapTpO3y.

Pesynprati aHaiizy pi3HUX METOAMK JIIKyBaHHS
kokcapTpo3y Ha II-III crymeni MoxyTh BimoOpaxarucs
B TOIIYKY 1 BUOOPI METOOJIOTIT JIIKYBaHHS TaK:

InauBinyanizauis JikyBaHHSI: HA OCHOBI aHaNi3y
¢axiBii 3 opromeil Ta (Gi3udHOI Teparii MOXYTh PO3-
[JISIIaTH MOKITUBICTD 1HMBITYaIbHOTO MiIXO/Y J10 KOXK-
HOTO ramieHTa. Bubip MeToa00rii MOBHHEH I'PYHTYBa-
THUCSI HA CTYTICH] 3aXBOPIOBaHHS, Billi, (Pi3NYHOMY CTaHi
Ta MeTi JIIKyBaHHs KO)KHOTO KOHKPETHOTO ITaIliCHTA.

Buxopucrannsa kom0iHanii MeTOANK: ypaxoByIOUH
nepeBaru koMmOiHamii Metoauk “Mulligan” Ta “Neurac”,
(haxiBIi MOXKYTh PO3IVISIATH IIEH MiJXi/ SIK MOTEHIIHHO
edexkTuBHUI Ju OarathoxX marieHTiB. [Ipu oMy Ba-
piantu xom6inamii (50%, 50%, 40%, 60%, 60%, 40%)
MOXXYTh TOITOMOTTH HAJIAIITYBAaTH METOOJOTIIO BilIIO-
BIZTHO JI0 OTPeO KOXKHOTO MAIli€HTa.

MOoHITOPHHI Ta KOpeKIisi: pe3yJbTaTH aHalizy
TaKOX MOXYTh HaJaTh (paxiBIsIM HACTAHOBY I[OJI0 MO-
HITOPUHTY MPOTPECY MAI[IEHTIB Ta MOXKIUBOCTI KOPHUTY-
BaHHS BUOpaHOi MeTomonorii y pa3i HeoOximHOCTi. Lle
JIa€ 3MOTy OyTH OUTBII THYYKHUMH Ta aJallTUBHUMHU Y JIi-
KyBaHHi.

YpaxyBanusi iHIINX YHHHHUKIB: MiJ 9ac MOIIYKY
METOJIONOTI1 JIKyBaHHSI TAKOXK CJiJl ypaxOByBaTH iHIII
YUHHHUKH, TaKi SK HasBHICTH CYITyTHIX 3aXBOPIOBaHb,
BIK TaIli€eHTa Ta IXHIi{ 3aranpHUil ctaH 310poB’s. Lli ac-
MEKTH MOXKYTh BIUTMBAaTH Ha BUOIp METOHOIIOTII Ta CIIpsi-
MOBYBATH JIIKyBaHHS B OTPIOHOMY HampsiMi.

IMocriiiHe HABYAHHS Ta OHOBJIEHHS: (axiBIli MO-
BUHHI OyTH TOTOBi JI0 MOCTifHOTO HAaBYAHHS Ta OHOB-
JICHHSI CBOiX 3HAHb y Tajy3i JIKyBaHHS KOKCapTpPO3Y.
HoBi mocinipkeHHS Ta KITHIYHUNA AOCBIJT MOXKYTh MPH-
3BECTH JI0 BJIOCKOHAJICHHS METOOJIOTIN JTIKYBaHHS, 1 I1i
3HAHHS MOXYTh OYTH Ba)XIUBUMH TSl IOMIMIICHHS pe-
3yJbTATIB JIIKyBaHHS MAIlIEHTIB.

Pesyneratn aHamizy pi3sHUX METOAMK JIKyBaHHS
kokcaptpo3y Ha II-IIl cTyneHsx MarwTh MOTEHIiAT

Ne 3, 2023




BIUIMHYTH Ha pealimiTamiiiny npakTuky mij 9ac ¢izud-
HOT Tepartii KOKCapTpo3y TaK:

— iHOuBidyanbHuli nioxio: BaKIMBO BPAXOBYBATH,
0 KOXKEH TAIllEHT MOYKE MaTH YHIKaJIbHI MMOTpedu Ta
CTYIiHb 3aXBOpIOBaHHs. Ha OCHOBI pe3ynbraTiB aHami3y
(hi3MYHMIA TepareBT MOXKe MITIHTH 10 KOKHOTO MaIlieHTa
1HAMBIlyalTbHO, BUOUPAOYH METOMIUKY, SKa HalKpalie
BIJIMOBIIa€ MOTO CTaHy Ta METi peadiiTarii;

— KoMOIHayis MemoOuK: pe3ylbTaTh aHalli3y IOKa-
3yI0Th, [0 KOMOIHaIist MeToauk “Mulligan” i “Neurac”
MOXe OyTu myxe e(eKTHBHOIO Y JIKyBaHHI KOKCapTpPO-
3y. Takuii miaXia gae 3Mory 3a0e3MeYuTH MIBUAKE IMO-
JICTIICHHSI Ta BOJAHOYAC BiTHOBUTU M’SI30BY Ta CyIJIOOHY
¢yHkii. Peabumitamiiini mporpaMu MOXyTh OyTH PO3-
poOiieHi 3 ypaxyBaHHsIM Li€i KOMOiHAIliT METO/IHK;

— MOHImopuHe ma Kopekyis: MiJl 4ac peadumiTarii
BaKJIMBO NMPOBOJNTH TMOCTIHHUI MOHITOPHHT CTaHy Ma-
[I€HTA Ta BIATYKY Ha BUOpaHY METOIHUKY. SIKIIO MaIlieHT
HE JIOCATaE OYIKyBaHUX PE3yJbTaTiB 00 BUHUKAOTH He-
ratuBHI edekTH, peadiiiTamiiHa mporpamMa Moxe OyTH
KOPUTOBaHa,;

— ingopmayivna poboma 3 nayichmom: (PI3UIHUAN
TEpameBT MOBUHEH 3a0€3MeUNTH HAJIeKHE 1H(OPMyBaH-
Hs MAI[iEHTa MO0 BUOPAHUX METOMAMK, iX OYIKYBaHUX
pe3yibTaTiB Ta MOKJIMBHUX pU3HKIB. Lle normomorke marii-
€HTY OyTH OUTBIII MOTHBOBAHHMM Ta CIIPHATHME CITiBIIpa-
1 i yac peadimitarii;

— OuHamiyHuill nioxi0 00 JAIKY6aHHs: JIKYBaHHS
KOKCapTpo3y MOXe 3aiimMaru TpuBaiuil yac. Diznyauii
TEepAareBT IIOBUHEH OyTH TOTOBUH alaliTyBaTH peadiiTa-
ilfHy IporpaMy 3ajeKHO BiJl JUHAMIKH MAI[lEHTCHKOTO
CTaHy.

VY3arajpHIOIOUH, Pe3yIbTaTH aHaJli3y MOXKYTh JOIO-
MOTTH (DI3UYHHM TepareBTaM CTBOPIOBATH OLTbII e(ek-
THUBHI Ta 1HAWBiTyami3oBaHi peabimiTamiiiHi mporpamu
JUTS TAI€HTIB 13 KokcapTpo3oM II-I11 crynenis. Baxiu-
BO BPaxOBYBaTH MOTPeOU KOKHOTO MAIli€HTA Ta MOCTIH-
HO MOHITOPHTH iX IIPOTpeC IS AOCSATHEHHS HalKpaInx
pEe3ynbTaTiB.

VY 3aranpHOMY acmeKkTi BUOIp METOAMKH JIIKYBaHHSI
MOBHHEH 3JIIHCHIOBATUCS 1HIUBIAYaIbHO JJIsI KOXKHOTO
MaIli€HTa, 3 YPaxyBaHHSIM CTYICHS 3aXBOPIOBAHHS, CY-
MyTHIX 1po6mnem, (i3NYHOTO CTaHy Ta OCOOMCTHX YTIO-
no6ane. OKpiM TOTO, MOXKE OyTH KOPHCHUM IIPOBECTH
HO/aJIbIIe JAOCHIPKCHHS, K€ JaCTh 3MOTY BH3HAUYUTH
ONTHUMAJIbHy KOMOIHAI[I0 METOAMK JUJISi JOCSTHEHHS
HaWKpalnyx pe3yibTaTiB y JiKyBaHHI KOKCApTPO3y.

OTxe, pe3ynbTaTH aHaji3y METOAWK JIKyBaHHSI
KOKCapTpO3y MOXYTh CIIPHATH OiIBII OOIPyHTOBAHOMY
Ta 1HAWBIIyaTi30BaHOMY IMiIXOAY 10 PO3POOJICHHS Me-
TOZOJIOTiH JIiKyBaHHS Ta peadiniTaniiHIX Iporpam Ay
MaIienTiB i3 kokcapTpo3om 11111 cTymneHis.

®diroTepanis. Yaconuc
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CraTHCTUYHI J1aHi, IPeICTaBlICHI y Tabm. 5, MICTATh
pe3ynbTaTy JOCTIKCHHS JUHAMIKA OLIHKHA KIIHIYHOT
CUMITOMATHKU B 0Ci0, IO CTpakJad Ha KOKCApTPO3
[I-11I ctyneHiB, y mporieci BiTHOBHOTO peadiiTaiiiHo-
ro JKyBaHHS 3a JIOTIOMOTOK Pi3HUX MeToiuk. Jlocii-
JOKCHHS OyJI0 pO3MOIIIEHO HA 11’ ATh rpym (rpynu 1-5),
KOKHA 3 SKHX OTpUMYyBajla pi3HI KOMOiHAIlli METORMK
“Mulligan” ta “Neurac”, a TaKO)X KOHTPOJIbHUI MOKa3-
HUK TIEePe JTIKyBaHHSIM Ta MiCHs JTIKyBaHHS.

[lepma rpyna (rpyma Ne 1) oTpumyBaia JIiKyBaHHS
3a MeTomukoro ‘“‘Mulligan”, 1 B pe3ysibTari micas JiKy-
BaHHS CIOCTEPITraIocs MOMITHE MOJIMIICHHS B YCIX BU-
Mipax cuMIToMaTuku. CrenudivHo:

— Oimp:  Bi3yalbHO-aHAJIOTOBA IIKaja IOKa3aia
3MEHIICHHS 00110 3 5,7 110 2,54 cM;

— ckyrTicTh: mkanta WOMAC moka3ana 3MEHIICHHS
ckytocTi 3 99,3 no 43,4 6anu;

— dynkis: mkara WOMAC nokasalia moJiniieHHs
¢byHKii i3 792,7 no 397 6amis.

[T TeCTH Ta OMUTYBaJBHUKU TAaKOK TIOKA3aITH 3HA-
9yIie MOJiNIIeHHS.

Jpyra rpyna (rpymna Ne 2) orpumyBaja JiKyBaHHS
3a MeTouKor0 “Neurac”. AHAJOTIUHO MICIIs JIKyBaHHS
y Li# Tpymi crocTepiraiocs MOJIMIIECHHS B YCIX BUMI-
pax CUMIITOMATHKH.

Tpers rpyna (rpyma Ne 3) oTpumyBana KoMOiHa-
miro Metoauk “Mulligan” i1 “Neurac” y criiBBiTHOIICH-
Hi 50/50%. Ilicns mikyBaHHS y Li# TPyIi TaKOXK CIIO-
cTepirajgocsi MOMITHE TMOJIMIICHHS, ajie, MOXIIHBO,
MEHII 3Havylle, HiXK B OKpeMux rpymnax “Mulligan”
i “Neurac”.

Yersepra i m’ara rpynu (rpymu Ne 4 1 Ne 5) orpu-
MyBanu KomOiHamio Metomuk ‘“‘Mulligan™ 1 “Neurac”
y cniBBigHomenHi 40/60% Ta 60/40% BiamoBigHO.
[Ticnst ;mikyBaHHS y IMX TPyHax TAKOXK CIIOCTEpIragocs
TIOJITIIICHHS, ajie BIUIMB CITIBBiHOIICHHS METOIUK Ha
pe3yNnbTaTi MOXKe OyTH HE TAaKHM 3HAUyIIIUM.

3aranpHa TEHACHIS HONATAE Y TOMY, IO BCi IPYITH
MOKA3aJIM TOJINIICHHS CHUMITOMATUKHU IICHs JIiKyBaH-
H#, 1 116 MOYKE BKa3yBaTH Ha Te, 10 KOMOIHAIIiSI METOINK
“Mulligan” i “Neurac” He3aJIeKHO BiJ CITiBB1THOIICHHS
MOxe OyTH e()eKTHBHOIO UIS JIKyBaHHS KOKCApTPO3y
[I-I crymeniB. OmHak st OLTBII TOYHUX BHCHOBKIB
1 TTOPiBHSIHE MOX€ OyTH KOPHCHO IIPOBECTH JONATKOBI
aHaJIi3¥ 1 HOPIBHAHHSI MK TpyHaMu.

3rigHo 3 JaHUMH Ta0Il. 5, HAOYHO IS BCIX METOINK
“Mulligan” ta “Neurac” (ta ix komOiHamii) micast ixX
3aCTOCYBaHHS IPOCTEKYIOTHCS TaKi TCHICHIIII:

— omiHku Ooxiro 3a iHAekcoM JlekeHa IOCTOBIpHO
3HUKYEThCS Ha 48,2—47,3%;

— OIIHKA IHTEHCHUBHOCTI 0oy0 3a TecToM Xappi-
ca 3a3Haja TEeHJCHINII /10 3MECHIICHHS MICHs JIIKyBaHHS
(3 [26,32+0,72] mo [12,62+1,12]);
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— CyMapHHi IOKa3HUK OIIIHKU OOITIO 32 ONMUTYBAIbHH-
koM WOMAC 10CTOBIpHO 3HH3MBCS MICHs JIIKYBaHHS JI0
50,6%;

— 3araJbHUN PAHTOBHI IHJEKC OOITIO 32 ONMUTYBATBHH-
koM Mak-I"iinta y moaudikarii B.B. Ky3pMeHKo 10cTOBIp-
Ho (p <0,05) 3a3HaB TeH/ICHITIT 10 3HWKEHHS J10 25,3%;

— TpU I[bOMY PAHTOBHH iHAEKC OO0 HA CEHCOPHO-
My piBHI y MAIli€HTIB TAaKOXX 3a3HaB TEHACHLI A0 3HU-
skeHHs 10 50,7%;

— PpaHroBHH iHJEKC OOJIIO Ha CBAIOATHBHOMY PiBHI
B pe3yibTaTi MPOBEJACHOTO JIIKyBaHHS JOCTOBIPHO 3a-
3HAE€ TEHACHIT 10 3MeHmeHHs 10 33,8%;

— TaKOX TAIIIEHTU OLIHIOBAJIM BiTUyTTS CKYTOCTI py-
XiB mpotsarom 106u 3a mkanoro WOMAC. CymapHe 3Ha-
YEHHS [[LOTO BIAYYTTS JIOCTOBIPHO 3HU3MIIOCS 110 55,5%);

— TaKOX OI[IHFOBAJIM BIAYYTTSA CKYTOCTI PYXiB MPO-
TaroM 106u 3a 1mkaaoro WOMAC, ae juist BCiX METOIB
MIPOCTEXKYETHCS TSHJICHITIS 10 3MEHIIIeHHs J10 54,1%;

— aHaJOTIYHO CIIOCTEPIraeThCsl TCHACHIIIS IO 3MEH-
HICHHS PIBHA HOPYLICHHS (YHKILIN, IO OLIHIOIOTh-
cs 3a iHgekcoM JlekeHa, JOCTOBIPHO 3HU3WIUCS 10
32,4-33,74%.

VYV nomanemoMmy AJIsI BU3HAUEHHS HAMKpamioi KOM-
OiHarii METOOMK 1 BU3HAYEHHS IXHIX ONTUMAIBLHUX Ii-
ara3oHiB JIOMIJILHO MPOBECTH JOMATKOBE JOCIIKCHHS

3 OIIBIIOI0 BHOIPKOIO MAIiEHTIB i BUKOPHCTAHHSAM CTa-
TUCTUYHUX METOJIB aHaNi3y, TaKUX SIK AUCHEPCIHHUM
aHaniz (ANOVA), TecTd Ha 3HaA4YyIIiCTh PI3HUIb Ta
1HIII CTATUCTAYHI ITIAXOIH.

JaHi pe3ynpraTd arOTh 3MOTY BBa)KATH MEPCIIEK-
THBHUM 3aCTOCYBaHHS PI3HUX Bapiaiiid KoMOiHaIii Me-
touk “Mulligan” Ta “Neurac” B Mexax poBeneHHs ¢i-
3U4HOI Teparii y JiKyBaHHI KokcapTpo3y II-1II ctynenis
13 BUKOPUCTAHHSM MiAXO/IB JOKA30BOT MEAUIIIHU.

BucHoBku. Y 3arajibHOMY acneKTi NO€JIHAHHA
metoaiB “Mulligan” Tta “Neurac” mo:ke BUSIBUTH-
csl Ai€eBUM miaxomoMm A0 peadijitaunii mamieHTiB i3
kokcapTpo3om II-III crynenis. Leii migxin cnpsimo-
BaHHMii Ha noJinmeHHs: GpyHKUil cyri06a, 3MeHLIeH-
HA 00110 Ta 3MillHEHHSI M’S13iB, 1110, CBOEI0 YepProlo,
MOKe MPU3BECTH 10 MOJIMIIEHHS SKOCTI KUTTH Ta
30epe:KeHHs PYX0BOi AKTHBHOCTI.

Pe3ysnbraTn gociaii:keHHs] BKa3ylOTh HA HeoOXia-
HICTH ypaxoByBaTH iHAUBiIyaJbHi MOTPedH MaiieH-
Ta Ta KOHCYJbTYBaTHCA 3 MeIUYHUMM (axiBUsIMHU
nig yac BHOOPY METOAMKH.

Ornsapx crarri cnpusie Oiabm 00IpyHTOBaHOMY
32CTOCYBAHHIO KOMOIHALIIHOIO MOETHAHHS METO/IiB
“Mulligan” Ta “Neurac” 115 pea0ijirauiiiHoro Jiky-
BaHH#A XBopuX Ha Kokcaptpo3 II-III crynenis.
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KJITHIKO-BIOJIOTTYHI METOJU, SAKI CIIPUAIOTH BUABJIEHHIO
TA JTATHOCTHULI TIEPEKOCY TA3Y

Axmyansnicms. Co02001i poboma Mon00ux n100ell Mac nepesadcHo CUOAUULL XapaKmep ma 0OMedceHHs Y pyXositi akmueHoCmi,
Wo be3nocepeonvo 6NIUSAE HA 3AX60PIOBANHS ONOPHO-PYX06020 anapamy. Ilicna pechipamopHux 3axeopiosans 6ol y cnuni ma cye-
1006ax cmanu 0oCcums NOWUPEHUMU Y CYYACHOMY CYCRITbCMEI | 3aimaroms mpeme micye 3a cocnimanizayicio. bine sax nepua o3naxa
npobnemu NPoBoOKy€E NOCAIO08HY HUZKY NIOCEIOOMUX peakyill, AKi CMEOPI0IoMb KOMNEHCAYINHI Mexanismu 015l KOpeKyii nopyuens, ne-
pesadicho biomexaniunux. Lletl npoyec € GUXiOHOI0 MOYKOK OJiA NOOATLULUX He2apa30i8, MAKUX K NONePeKosUll 0CMeoXoHOpo3, (pop-
MYBAHHS nPOMPY3itl ma spudic, 1ombaneis, ympama QyHKyit cevocmamesoi cucmemu ma WyHKO80-KUUKOB020 MPAKMY, KOKCAPMpO3,
20HOAPMPO3, BANL2YCHE GUKPUBTEHHS CINONU, NOPYUEHHS THHep8ayil opeanie masy ma m s3i6 Hie.

Mema 0ocnidscennsn — npoananizyeamu akmyaibHiCnb npoodiemMu nepekocy masy ma 6Useumu OCHOGHI KIiHiKo-0i0102iuHi Memo-
Ou 00Cni0HCY8aHOi npobemu.

Mamepian i memoou. Kninixo-6ionociuni memoou 00Ciodcens: GUKOPUCMOBYIOMbCsL OJisl AHANI3Y (DI3I0N02IUHUX MA NAMON02iu-
HUX npoyecie 6 opeanizmi 1100UHU. Y Konmexcmi 00cniodcensb, N08 A3aHUX 13 NePeKoCoM MAa3y, 6UKOPUCHAHHA KATHIKO-0I0N02IHHUX
Memoois epac 6ax3causy poib. 3acmocysants MaKux Memoois, ;K 6izyaivHe ma naibnamophe 06cmedrtcents, Quekciinull mecm, 2oHi-
omempis, wxanra BAI ma onumysanvnux SF-36, donomazae scmanosumu 0iacnos, 6usHauumu Cmyninb 3axe0pro6anHs ma KOHmMpo-
J08amu pe3ybmamueHicms 1iKy6aHHs.

Pesynomamu 0ocnioxcennsn. Bubpani kniniko-6ionoeiuni memoou oaroms 3Mo2y O00CIIOUmU 611G NEPeKocy ma3y Ha AKICMb
JACUMmMSL NAYIEHMIE MA CAPUSE He Juue POZYMIHHIO I3UUH020 GUMIpY Yyiei npobiemu, a it po3KpUSAc NCUXON02iUHi ma coyianvhi ac-
nexkmu, SIKi MOJCYMb 6NAUBAINU HA NAYIEHMIG ) IXHbOMY NOBCAKOEHHOMY HCUMMI.

Bucnoeok. Busueni kiiniko-0ionoeiuni Memoou O00CAIONCEHHSI CRPUSIOMb GUSIBIEHHIO MOJCIUGUX AHOMALIN Y NONOJNCEHHI mda
CcmpyKmypi mazosux Kicmoxk ma 0aionms 3M02y npoananizyeamu 3miHu y NOBCAKOEHHOMY dcummi pecnonoenmis. Buxopucmannus yux
Memoodie dONOMOodICce NONNWUMU AKICIb POOOMU (haxieys ma 0ocsaemu mpueaniuio2o epexmy 6io Yynposaoicents pospoonenux me-
MoouxK i npoepam Qizuunoi peadbirimayii.

Knrouosi cnosa: nepexoc masy, gizuuna peabinimayis.
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CLINICAL AND BIOLOGICAL METHODS THAT FACILITATE THE DETECTION
AND DIAGNOSIS OF PELVIC TILT

Relevance. These days, the lifestyle of young people is predominantly sedentary. As a consequence, limited physical activity results
in developing musculoskeletal disorders. After respiratory illnesses, back and joint pain has become quite common in modern society
and ranks third in hospitalizations. Pain, serving as the primary sign of the problem, triggers a series of subconscious reactions that
create compensatory mechanisms to correct predominantly biomechanical disturbances. This process serves as the starting point for
further issues, such as lumbar osteochondrosis, the formation of protrusions and hernias, lumbalgia, dysfunction of the urogenital and
gastrointestinal systems, coxarthrosis, gonarthrosis, valgus deformity of the foot, innervation disorders of pelvic organs and leg muscles.

The aim of the research is to analyze the relevance of the pelvic tilt issue and identify the primary clinical and biological methods

for studying this problem.

Materials and methods. Clinical and biological research methods are employed to analyze physiological and pathological
processes in the human body. In the context of studies related to pelvic tilt, the use of clinical and biological methods plays a crucial
role. The application of methods such as visual and palpation examination, flexion test, goniometry, the VAS scale, and the SF-36
questionnaire helps establish a diagnosis, determine the degree of the condition, and monitor the effectiveness of treatment.

Research results. The chosen clinical and biological methods allow for an examination of the impact of pelvic tilt on the quality of
life of patients, addressing not only the physical dimension of this problem but also uncovering psychological and social aspects that

may affect patients in their daily lives.

Conclusions. The studied clinical and biological research methods contribute to the detection of possible anomalies in the position
and structure of pelvic bones and allow for the analysis of changes in the daily lives of respondents. The use of these methods will
help improve the quality of work of professionals and achieve longer-lasting effects from the implementation of developed physical

rehabilitation techniques and programs.
Key words: pelvic tilt, physical rehabilitation.

Beryn. AkryanbHicTb. [lepexic Tasy — e cras, 3a
SIKOTO Ta3 (IEeTBiC) 3HAXOMUTHCS Y HEIOPIBHOBAKHOMY
HOJIOKeHHI, KOJM OJHA HOro IOJIOBMHA 3HAXOAWTHCS
Yy HECHMETPHYHOMY TOJIOKEHHI BiIHOCHO iHIIO1. [lepe-
KiC Ta3y MOXe IPH3BECTH 10 OO0 y CIHHI, OO0 BHU3Y
JKMBOTA, HOrax abo crerHaxX. Tako MOXKYTh BHHUKATH
npoOJIeMH Ta HE3PYYHOCTI IiJT Yac PyXiB Ta HABITh FOJIOB-
HUi OUTb. 3MIHM Y TIOCTaB1, HEPIBHOMIPHA XOJ1a Ta HABIThH
BUJIMME HEPIBHOMIpPHE PO3TallyBaHHS Iuieuel abo CTEroH
MOXYTh OyTH O3HaKamu nepekocy tasy (Gerey'k, 2018;
Gry n’kiv, Kucery'b, Kras®, Mayevs'ka, Muzy ka, 2019).

[Tepekic Tazy Moke OyTH IBOX THITIB: aCUMETPUYHHIA
HepeKic, KoM Ta3 CXWIgeThes yOiK, 1 aHTerpasiTariii-
HUH (TepenHbo-3aIHii) MepeKic, KON Ta3 HaXHIISIE€Th-
csi ynepen abo Hazan (Moskalenko, Bulax, Puzanova,
2014). TlpuunHu mepeKocy Tazy MOXKYTh OyTH pi3HO-
MaHiTHI, BKJIFOYaI0YH HETPaBUIIbHY MOCTaBy, cIa0KicTh
M’s131B KOpa, TPaBMH, aHOMaJIii PO3BUTKY Ta 1HII YHH-
HUKH. BUIUIAIOTE TpU BUIN NEPEKOCY Ta3y: M’SI30BHH,
CyI1000BHH Ta 3MilIAHUH. Y M’SI30BOMY MEPEKOCi Ta3y
CIIOCTEPIraeThes TOpCist Ta3y 06€3 BIAXHMICHD Y KiCTKOBO-
My PsIi KPHXKOBO-KITyOOBHX cyri00iB. Lle mopymieHHs
Tazy 0asyeThcs Ha NUCHYHKINT BIIOBITHUX M A31B, ¢
BaXJIMBY POJIb Y (hOpPMyBaHHI TOPCIi Ta3y BiIirparoTh
BCJIMKUH CimHWYHUNA Ta TpymonomiOHmid M s3u. Cyr-
TO00OBHUI TIepeKic Ta3y XapaKTepU3YEThCS 0OMEKECHOIO
PYXJIMBICTIO KPIKOBO-KIyOOBHX CymI00iB. BisyambHi
O3HaK{ IIOTO MOPYIICHHS BKIIOYAIOTh CHMETPUYHICTD
KPWJI Ta3y Ta acCUMETPit0 TX B3a€MHOTO PO3TallyBaHHS
(Gercy'k, 2018; Muxin, 2015; Wozniak, 2016).

[Tepekic Ta3zy Moxke OyTH MOB’SI3aHUH 13 HU3KOKO iH-
[IUX IPoOIIeM, TAKHX SIK CKOJi03, AUCIUIA3is KYIbIIOBUX
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cyrno0iB, a TAaKOXK MOKE BITMBATH Ha 37J0pOB’s XpeOTa,
cyrno6iB ta M’s3iB Ta iH. (Chu, Wong, 2022; Muzy 'ka,
Gry'n’kiv, Kucery'b, 2014).

3rigHo 3 MKX-10, Oyna Bifg3HaueHa OKpema rpyma
M54.4 nin HazBoro «bine y HIDKHIN 9acTHHI CITHHW.
3rigHo 13 cydacHOw Kiacuikaiiero, 0ib MOXe OyTH
PO3IIOINICHUI HA NMEPBUHHMUN Ta BTOPUHHHUH 3aJICKHO
Bifg Horo mpuuwH. [lepBuHHHN Oinb cTaHOBHTH 90%
yCiX BUNIAJIKIB Ta 3a3BHYAl MTOB’A3aHUH 13 IeTeHEPATUB-
HO-IUCTPO(IYHUMHE YpakKeHHSIMH cerMeHTa XpedTa abo
MEPeKOCOM Ta3y. Bropunumii 6171 y CIMHI BUSBISETH-
¢y 6musbko 8—10% BUMAIKiB 1 4acTo TMOB’sA3aHUH 13
MyXJIMHAMH, 3alaJbHUMH, TPAaBMaTHYHUMHU a00 iH(eK-
WiHAME ypaKeHHSIMH CTPYKTYp xpe6ra. Moro mose
BUKJIMKATH JUCMETA0OMIYHI NPOIECH, 3aXBOPIOBAHHS
BHYTPINIHIX OPTaHiB a00 MEPBUHHI ypakKeHHS HEPBOBOI
cuctemu (Moskalenko, Bulax, Puzanova, 2014; Sas ko,
Bez’yazy chna, Reminyak, 2020).

Ilepexic Ta3zy Moke BHHMKHYTH y XKIHOK 1 4YOJIO-
BiKiB OIHAKOBO. BHSBICHHS IIOTO 3aXBOPIOBAaHHS HE
0OMEXKYETbCS CTAaTCBUMH XapaKTepUCTHKaMH. Pi3Hi
YUHHUKH, TaKi SK CIOCIO KHUTTS, (pi3UUHA aKTUBHICTb,
CTPYKTypa Tisla, poO0o4i yMOBH Ta iH., MOXKYTb BIUIUBATH
Ha PO3BUTOK IMEPEKOCY Tazy y OyIb-sSKOi JIOIMHU He3a-
JIEKHO BijI cTaTi. AHAJI3 CTAaTUCTUYHUX JAHUX yKa3ye Ha
MPUOIH3HO OTHAKOBI BiJICOTKU TAKOTO 3aXBOPIOBAHHS SIK
y YONOBIKiB, Tak i y *iHOK. 12,8% 40J0BiKIB BiauyBa-
I0Th TUCKOM(DOPT y Ta30Biil obmacTi, a B 53% Bumaakis
CTaBJIATH J1aTHO3 «IIePeKic Tasy». Y *KIHOK Iii 1aHi TPo-
xu BUILi: 14,7% BiTdyBaroTh TUCKOM(pOPT Y Ta30Bii 00-
JacTi, IpH 1boMy y 61% 13 HUX IaTHOCTYIOTH HEpeKic
Tazy. 42% BUIAJKIB TA30BOTO OO0 SIK Y YOJIOBIKIB, TaK
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1 KIHOK Ma€ MOXOKEHHS 3 M’ I30BO-CKEJIETHOT CHCTEMH.
[ig gac omiHKHM MPOOJIEMH 3 Ta30BUM OOJIEM BaXKJIMBO
BpPaxoOBYBaTH Pi3HI acleKTH, Taki SK HOro iHTEHCHB-
HICTb, MICII€ TA YaC BUHUKHEHHS, & TAKO)K YUHHUKH, SKi
BUKJIUKAIOTh 200 MOM’SKIIYIOTh TUCKOMGOPT y Ta30-
Bii obmacti (White book on physical and rehabilitation
medicine in Europe, 2018; Women’s and Men’s Health
Physiotherapy, 2019; Wozniak, 2016). 3rigHo 3 TBep-
JokeHHsIMU (paxiBiiB, Takux sk T. Kynepu6, @. My3uxka,
1. Cacrpko, O. bes’si3nuna Ta 1. PeMiHsik, HasBHICTb Tiepe-
KOCy Ta3y croctepiraerbes y 73% HacelneHHs, BKITF0Ya-
FOUHM SIK JIITEH, TaK 1 TopociuX. 3a3BUYail MaToJioris BU-
SIBJISIETHCS MMiJ] 9aC PO3BUTKY CIPHSIOYUX YCKIAHCHb,
SIKI MeZIMuHi (paxiBI{i IarHOCTYIOTh SIK OKPEMi 3aXBO-
PIOBAaHHS, HE 3BEPTAIOUN HAJICIKHOI yBarv HAa OCHOBHUIA
npuanHHuK ynHHKK (Kucery'b, Muzy 'ka, 2019; Sas ko,
Bez’yazy chna, Reminyak, 2020).

Criparo4rch Ha Cy9acHHH TPEHH JKUTTS — CHISTIUI
cnocid poOOTH, CTa€ aKTyallbHUM MUTAHHS BiJIHOCHO
3aXBOPIOBaHb OMOPHO-PYXOBOTO amapary, ypaXxOBYHOUH
npecTaBHUKIB 000X crarteil. Tomy BuOpaHa Tema Jo-
CIIDKCHHSI € IIy)Ke aKTyaJIbHOI0 Ta cBoedacHo. Jlo-
CJII/PKCHHS IOTIOMOYKE y MOOYJ0BI Ta po3poOiIeHH] HO-
BHUX KOMIUIEKCHHUX TporpaM (izuuHoi peabimiTarii, sKi
OyIyTh CHpsSIMOBaHI Ha YCYHEHHS MPOOJIEMHU MEPEKOCy
Te3y Ta MOMIMIICHHS IKOCTI )KHUTTS PECIIOH/ICHTIB.

Mera goc/igKeHHs] — MPOaHANI3yBaTl aKTyaJlbHO-
CTi IPOOJIEMHU MEPEKOCY Ta3y Ta BUSIBUTH OCHOBHI KJIiHi-
KO-010JIOTIYHI METOAM JIOCTI/IKYBaHOT TPOOIEMH.

Marepiaau Ta MeToau A0CTiTKeHHsl. Y PoOOTI BHU-
KOPUCTAHO TaKi KITiHIKO-010J10T14HI METOIU JOCITiIKSHHSI:

1. BizyanpHe Ta manenatopHe 0O0CTEKEHHS (3aBXKIN
i Yac OISy Malli€eHTa MEepIIUM BUKOPHUCTOBYETHCS
el METOM TiarHOCTUKH, KU Ja€ MOKIIBICT OLIIHUTH
ACHMETPII0 OJIOKEHHS Pi3HUX CETMEHTIB MpaBoi 1 JIiBOi
ooki Tinma) (Golky', Bur’yanova, Kly 'movy cz'kogo,
2013; Moskalenko, Bulax, Puzanova, 2014).

II. ®nekciiinnii TecT (Ia€ MOXKIUBICTh OLIHUTH
IUIABHICTh 1 CHHXPOHHICTh PyXy Yy 3WICHYBaHHSIX KpH-
Ka 3 KICTKaMH Ta3y, a TAKOXK BH3HAUYUTH PETIOH KITFOYO-
Boi nucdyHkii abo marosnorii namienra) (Muxin, 2015;
Pashko, Popovy'ch, Lotocz'ka ta in., 2019; Popadyuxa,
2018).

III. ToniomeTpiss (BUKOPHCTOBYETHCSA I OLIHKH
PyxiB cym100iB, BU3HAUCHHS 1X aMILTITYyau Ta (yHKIIiO-
HAJBHOTO CTaHy. [ OHIOMETpH MOXKYTh OyTH (DI3HUHUMHU
IHCTpyMEHTaMH 200 EIEeKTPOHHUMH TPHUCTPOSIMU IS
TOYHOTO BHMIipIOBaHHsA KyTiB. Lleii merom mae 3mory
MeIuuHUM (DaxiBISIM J1arHOCTYBAaTH OOMEKCHHS PyXy
Cyr100iB, BIJICTEXKYBaTH MpoOrpec mija 4ac peadimiTa-
mii Ta Bu3Ha4aTH edektuBHicTh NikyBaHHsA) (Golky',
Bur’yanova, Kly ' movy ¢z kogo, 2013; Muxin, 2015).
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IV. OuintoBanns 6omo 3a BAIIl (Visual Analog
Scale for Pain) € mommpeHUM iHCTPYMEHTOM JIJISl BH-
MIpIOBaHHS 1 OILIHKHM iHTEHCHBHOCTI Oomro. L{s mkama
JIa€ 3MOTY Malll€EHTy BU3HAYUTH CTYIIHb CBOTO OOJIO
LUISIXOM [IO3HAYEHHS HA JIHINII BIJICOTKOBOIO BIiJIO-
OpaXeHHsI IHTCHCUBHOCTI OOJIIO BiJl «HEMA€E OOJIO» 10
«HaWOUbmMiA 01k MoxkiuBHY») (Golky', Bur’yanova,
Kly'movy'cz'kogo, 2013; Moskalenko, Bulax,
Puzanova, 2014; Muxin, 2015).

V. OmutyBanbauk SF-36 (Short Form 36) € inctpy-
MEHTOM JUISl OLIHIOBAHHS SIKOCTI JKATTS IawicHTiB. Bin
BUKOPHCTOBYETHCS TSI BUMIPIOBaHHS (Di3MYHOTO Ta TICH-
XI4HOTO 370pOB’sl, (PyHKIIOHATIBHOI 3aTHOCTI Ta COLi-
anbpHOTO (pyHKIIOHYBaHHs. SF-36 BKITtoUae 36 3anurTaHb,
SIKi OXOIUTIOIOTH Pi3HI aCMEKTH JKUTTS marienTa. OnuTy-
BAJILHUK 3aIIOBHIOETHCS MAIliEHTAMU CAMOCTIHHO. AHAITi-
3y1oThes mKany: (isnune dynknionysanns (PF), pomso-
B¢ (YHKIIIOHYBaHHS, 3yMOBJIcHE Qi3nuHuM cTaHoM (RP),
iHTeHCHBHICTh Oomto (BP), 3aranpHuil cTaH 3700pOB’s
(GH), xutteBa aktuBHicTh (VT), corianbHe QyHKIIIOHY-
BaHHA (SF), ponboBe (DyHKITIOHYBaHHS, 3yMOBIICHE €MO-
iitauM cranoM (RE), neuxiune 3n0pos’st (MH) (Lebid’,
Rudenko, Sy dorenko, 2016; Ware, 2000).

Po3nisiHeMo BUOpaHi METO I OLIBI IETATBHO.

I. BizyanpHe Ta manpnaTopHe OOCTEXKEHHS € Bak-
JMBHMHU METOJaMU TIarHOCTHKH TPH Hepexoci Tazy. Li
METO/IH AAI0Th 3MOTY JIiKapsiM BU3HAYUTH MOXKJIMBI aHO-
MaJtii y TIOJIOKEHHI Ta CTPYKTYpi Ta30BUX KICTOK, a Ta-
KOX OI[IHUTH CUMITOMH JTUcOanancy y M’ sI30Bii cucTe-
Mi HaBKkojIO Ta3y. I1ix yac mpoBeneHHSs Bi3yaJbHOTO Ta
MaJILIATOPHOTO OOCTEKEHHSI [ BUSBICHHS MEPEKOCY
Tazy 3a3BUYail ypaXxOBYIOTHCS TaKi O3HAKH:

[lin dgac Bi3yanpbHOrO OOCTEKEHHS JIiKap MPOBO-
IUTH OTVISM TAII€HTA JUTS BUSBICHHS OYCBHIHHUX 3MIiH
Y CTPYKTYPpI TiJla, TAKUX SIK aCUMETPisi Tasy, HEPiBHICTh
Iiedel 9u Tasy, 3MiHeHa NocTaBa. 3MiHU B IIOCTaBi MO-
KYTh yKa3yBaTH Ha MOXIIUBHI IIepPeKic Tasy.

[MampnatopHe OOCTEKEHHS MONATAE Y BUKOPUCTAH-
Hi PyK JIiKaps Ui BUSIBICHHS aHOMAJIiil y CTPYKTYpi Ta
¢byHKIIOHYBaHHI M’s131B 1 cyro0iB. Jlikap Moke manbIy-
Baru 00JIACTh HABKOJIO Ta3y, a TAKOX IMPOBOIMTH CIICIi-
aJIbHI TECTOBI PYXH JIJIsl BUSIBJICHHS JHCcOalaHCy M s131B
Ta MOXKJIMBOTO TepeKkocy Ta3zy. Ilix yac mampmarii mikap
MOYKE BUSIBUTH OOJIFOUI TOYKH, CIIa3MHU M’sI31B, HEPIBHO-
CT1 y CTPYKTYpi KICTOK Ta iHII O3HAKU AUCEHYHKIIII.

BizyanpHe Ta mampmaTopHe 0OCTEKEHHS TOIOBHIO-
JOTHCS IHIIMMH METOJAMHU IarHOCTUKM, TAKUMH K
peHTreHorpadisi, MarHiTHO-pe30HAaHCHAa ToMorpadis
(MPT) uu xomm’rorepra tomorpadist (KT), miast Oinbim
TOYHOI OIIHKH CTaHy Ta30BOTO PErioHy. Yci Imi MeTo-
I Ar0Th 3MOTY JIiKapsiM OTPUMATH MOBHUI oOcsT iH-
dbopmariii Tpo MOXKIUBUI TIepeKic Ta3y i BUSBUTH He-
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oOXifH1 3axomu ans JikyBaHHs Ta kopekuii (Golky',
Bur’yanova, Kly'movy'cz'kogo, 2013; Moskalenko,
Bulax, Puzanova, 2014).

11. dnekciitauii TecT. MeToMKa BUKOHAHHS TECTY MA€
JICKiJIbKa 0COOTMBOCTEH, SIKi, Ha HAITy JyMKY, Tpeba Onu-
CaTH PETeNIbHO, 00 caMe el TeCT € OCHOBOIO ISl ITO0Y-
JIOBH TIPOTpamH 3 (i3udHoi peadimitamii 1s Jiroaei i3 ne-
pekocoM Ta3zy. Criemianict, CTOSYM 3a CIIMHOK MAIli€HTa,
PO3MIIITy€e BENMKi Majblli 000X PyK HA KICTKOBI OPI€EHTHPH
1 TIO TIONIO’KEHHIO CBOTX BEJIMKUX MAaJbIIB CIIOCTEpIrae 3a
CHHXPOHHICTIO PyXy OCTeH Mij yac HaXWIy TyiryOa BIie-
pen (Muxin, 2015; Pashko, Popovy'ch, Lotocz'ka ta in.,
2019; Popadyuxa, 2018). Came npaBuibHa iHTEpHIpeTa-
IS pe3yIBTATIB I[OTO TECTY AACTh MOKIIMBICTh BU3HAYH-
TH HACTYITHI TeCTH a00 3aMipH T BU3HAYCHHS TUIOMINHA
MEPeKoCcy Taszy i Mia00py HEOOXiTHUX METOMIB BiTHOB-
nenHs. Lleid TecT mpoBOAMTHCS 1715l OLIHKH ITEPEKOCY Tazy
a0o crpocTyBaHHS 11i€i MpoOieMu. BiH 1ae MOXIIUBICTD
YMOBHO PO3AUIMTH Tijo jroauHu Ha 10 vactuH (1w,
TPYIHUIA BIJUIUI, TIOMEPEK, KPHIK, KICTKH Ta3y/HUKHBOT
KiHIIIBKH, TPAaBOCTOPOHHS UM JTIBOCTOPOHHS JIOKAi3allis
MpoOIeMH) 1 BU3HAYMTH MicCIle MEepIIoYeproBoi mpooe-
MW, TOCITZIOBHOCTI TIOSIBH TIPOOJIEM, & TaKOK BH3HAUYUTH
HU3XIJIHY YU BUCXIIHY MATOJIOTIO.

BukoHaHHSI TECTy MPOBOIMTHCS Y IBOX IMOJOKCH-
HSIX — cTOSYM Ta cuastud. Lle mae mMokimBicTh Oararo-
IPaHHO JOCHIIUTH Ta BUSBUTH MPOOJIEMHI YaCTHHH
TiNa, TOMy IO B JESIKHX BHIAAKAX MPOOJIEMHUX 30H
MOXe OyTH JIeKiIbKa.

[TarienT cToiTh 6€3 B3yTT, HA PiBHIN MOBEPXHI, CTO-
Y Ha IUPHHI ABOX Horo crom. CrenianicTt cTae mo3any
narjienta. Bemuki masneIii crieriasiicta 60KOBOIO MOBEPX-
HEI0 BHCTABJISIOTHCS HA OAHOMMEHHI KJTyOOBI KiCTKH Ma-
Li€HTA, PO3MILIYIOTHCS ITiJ] IEPEITHBOIO BEPXHBOIO OCTIO
kiy6oBoi kictku (Pashko, Popovy ch, Lotocz ka ta in.,
2019; Popadyuxa, 2018).

HeoOxigHO po3MicTUTH mMajbili OOKOBOK TMOBEPX-
HEI0, HITTHOBOIO IUIACTHHOI JOHM3Y came mig SIPSu
(spine iliache posteriori superiori). Y mpomy Miciii 3Ha-
XOIUTHCS HU3KA CTPYKTYD 3’ €IHYBAIGHOI TKAHUHH, TaM
BifOyBaeThCs (pi3ionoriune KOB3aHHS MK KPIKEM 1 Ta-
30BUMH KiCTKaMH. 3aBISIKH [IEOMY PyXY JIFOIUHI [TPUATA-
MaHHe npsiMoxoiHHsA. Came nuHamika a0o ii mopyieH-
HS y 1[bOMY MiCIli JaCTh HaM HEOOXiJHY iH(hOpMAIIifO.
Jis BipHOT OIIIHKH 04i CIeIiaicTa MaloTh 3HAXOIUTHCS
Ha OJHIN JIIHIT 3 MaJbISIMHM, 1 151 JIiHIS Mae OyTH Tapa-
JIeNTbHA ITiJT031.

Jlayi marieHT MOBIIBHO BUKOHYE (IIEKCIIO0 XpeOTa,
IMOYMHAIOYH BiJ IIKi, HE 3rMHAKYH KOJIiHA. 3a mosIBU 00-
JIOBMX BIJUYTTIB HEOOXIHO 3yMMMHUTH BUKOHAHHS II€T
YACTHUHU TECTY, BI3HAYMTH PE3yJbTaT Ta MEPEHTH 10
IpYyTroi YaCTUHHU TECTY.
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CrieriasicT OIiHIOE TUIABHICTh 1 CHHXPOHHICTD PYXY.
[ooBHUM MOKa3HUKOM Oyjie (piHaIbHE MOJOKEHHS Be-
JUKHX TANbIiB CIemiaiicTa M 9ac 3aKiHUCHHS PyXy
narienta. HeoOXiJHO OI[IHUTH BHCOTY OTHOTO MaJbIIs
BiTHOCHO 1HIIOTO. Y 0araThox JpKepeniax MpONOHYHOTh
OLIIHIOBATH 32 TaKOIO IIKAJIOKO:

0 — masibIli Ha OTHOMY PiBHI;

+ — oIWH TMaJyelp JAeno BHIle (Pi3HHUISA 10 OTHOTO
CaHTHUMETPA);

++ — onuH manernp BHUINE (PI3HUIA 1O TBOX CAHTH-
METpIB);

+++ — oIMH Masienpb 3Ha4HO BUINE (PI3HUILS OlIbIIIe
JIBOX CAaHTUMETIB).

[Toka3HUKH y CaHTHMETpaX IyXkKe yCepeaHeHi, TOMY
10 MArOTh MiCII€ iHAMBIlyalibHi MTOKA3HUKH 3aJIC)KHO BiJI
KOMIUICKIII{ Maie€HTa, IIMPHHN Ta3y Ta IHIITUX aHTPOIIO-
METpUYHHX ocoOmuBocTei. Jlami mpoBomuThCs Ipyra
9JacTHHA TecTy. [ 0OOBHE 3aBIaHHS — MOPIBHATH PIBEHB
3pyIIEHb Y JIBOX BHXIAHUX MOJOKEHHAX (Muxin, 2015;
Pashko, Popovy'ch, Lotocz'ka ta in., 2019; Vakulenko,
Klapchuk, 2018).

BigzHauMBIIM pe3yiibTaT, CIeIiaicT MPOCUTD Malli€H-
Ta cictu. Horn po3minieni Ha miamosi. CremianicT crae
0331y TAIli€HTAa 1 BUCTABJISIE BEJIMKI MAJIbI[l OIYHOKO 1MO-
BEPXHEI0, HIFTHOBOIO IUTACTHHOO A0HM3Y M SIPSH, oui,
SIK 1 B TIOTIEpe/THI YacTuHi TecTy, Ha piBHi SIPS. [Narient
MOBUIFHO BUKOHYE (IICKCir0 XpeOTa, MOYMHAIOUH BiJI IIIHI.
KucTi pyk namieHTa pa3oM i MpoXoasTh MiXK HOTO CTETOH
Ha piBHI JMCTAIBHOI TPETUHM CTETHA. 32 MOSIBH OOIBOBUX
BiJIUYTTIB HEOOX1THO 3yMMMHUTH BUKOHAHHS I1i€1 YaCTHHH
TECTY, BiJ3HAUUTH pe3yasTar. CreniasicT OIiHIOE IIaB-
HICTb 1 CHHXPOHHICTb PyXy. [ OJIOBHMM MOKa3HUKOM Oy/ie
(iHaTbHE MONOKEHHST BEJTMKUX MANIBIIB CHeMiaicTa il
9ac 3aKiHYCHHs PyXy Halli€eHTa. BHKOHAHHS IBOTO Tec-
TY CHIISIYH A€ 3MOTY BUKIIIOUUTHU 3 PyXy KICTKH Ta3y Ta
Horu. SKIo maronorisi Oysia Ha piBHI IUX CTPYKTYpP, MH
MOOAYNMO HIIMH pe3yabTaT TECTY.

Jlani criemiajicT MOPIBHIOE BUCOTY 3MIIIICHHS BEJIU-
KOTO TaJblls Y BUX1JIHOMY MOJIO)KEHH1 MAI[iEHTa CTOSYH
1 CUISUM.

Sxnio nmanens crerianicra Bulie y GpiHaabHOMY TO-
JIOKEHHI TaIlieHTa 332 BHXITHOTO TOJIOXKCHHS CTOSYH,
MaEMO JUCQYHKINIO 3 JIOKATI3aIi€l0 Ha PiBHI Ta30BUX
KiCTOK a00 Ha PiBHI HMXKHBOI KiHIIBKH. SIKIO MpaBHi
BEJINKUH MaJIeIlb BHUIIE JIIBOTO — MAEMO TIPABOCTOPOHHIO
po0IeMy, SIKIIO JIBUI MaJielb BUIIE — JIIBOCTOPOHHIO.
Ckapru Takoro narieHTa Ha Oinb y BepXHil 9acTHHI Ty-
nyba € KOMIICHCAIIE€I0 Ha 3MIHM JTUHAMIKH PYXy OIOp-
HO-PYXOBOro amapary. TakuMm YHHOM, JlaHa MaToJOTis
€ BUCXiTHOIO.

Skmo Bume y (iHaTBPHOMY MOJOXKCHHI MAIlieHTa 32
BHXITHOTO TIOJIOKEHHSI CHISYH, MAEMO JUCQHYHKIIIIO
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3 JIOKQTI3aIli€l0 BUINE Ta30BUX KICTOK 1 MPOIOBKYEMO
TecTyBaTH nanieHTa. [IpomonyemMo 1ie Tpu BapiaHTa BU-
KOHAHHS CUASYM JAHOTO TECTy ISl OUIBII MTOBHOI Kap-
TUHH 3aXBOPIOBAHHS:

— TAI[ieHT 3HOBY INpUIMAae BUXIIHE TIOJOKCHHS
CUJISTYM 1 KJIajie OOM/IBI PYKH Ha 3aJIHIO YACTHHY IIHi,
HWKYE TOTHIIMI, CKJIABIIW Majblli yepe3 oauH (y 3a-
MOK), Ta BUKOHY€E HEBEIIMKY EKCTEH3il0 Imui. [3 Takoro
MOJIOKEHHST HaXUJsieThest BHU3. Konmu pykn 3adikcoBani
Ha Wi, a TOJIOBA Y €KCTEH311, MalieHT Oye HaXUIATHCS
0e3 pyxiB y mmiHOMY Bifgaimi, ¢ekcis Oyne BimOyBa-
THCS MIOYMHAKOYH BiJl TPYIHOTO Bifaiiay. ['070BHUM MO-
Ka3HUKOM Oyjie (hiHaIbHE TIOJOKEHHS BEJIMKHUX TAJIbIIiB
crieriaicTa Mmij yac 3aKiHUeHHS pyXy MarieHTa. SIKio
y (piHaTHPHOMY TIOJIOKEHHI MallieHTa MaJbli creniaricTa
JIMIIAIOTHCS HA OJIHOMY PiBHI, MAEMO TUC(HYHKIIIO 3 JIO-
Kajizamiero y mui. JKio B MONnepeHbOMY TECTi BHUIIE
OyB MpaBuii majemp crerianicTa — npodiieMa MpaBocTo-
POHHSI, SIKIIO JIBHH — JiBOCTOpOHHS. CKapru Takoro
MaIfieHTa Ha OiJIb y Ta3y YM MOMEPEKy € KOMIICHCAIIE
Ha 3MiHM AWHAMIKH PyXy OIIOPHO-PYXOBOTO amapary.
TakuM 9WHOM, JaHa MATOJNOTiSA € HU3XigHOIO0. SIKIIo
y (iHanbHOMY HONOXEHHI MaIlieHTa Manblli Creriamic-
Ta 3HOBY 3HAXOISTHCS Ha PI3HOMY PiBHI, IPOJOBKYEMO
MPOBOIUTH TECTYBAHHS;

— TAIi€HT TpUiiMae BUXIJHE ITOJIOKCHHS CHITIN
1 3BOJMTH JIOTIATKU Pa3oM. [3 TAKOTO MOJOXKEHHS, 31 3Be-
JCHUMHU JIOTIATKAMU, HAXUJISIETHCST BHI3. 3BE/ICHI JIOTIATKH
OyIyTh MPU3BOIAUTH JIO0 PyXy 0€3 y4JacTi IpyIHOTO BifTi-
1y, (riecist Oyze BiOyBaTHCS MOYMHAKOUH BiJl ITOIIEPEKO-
BOro Bijtuty. lle BUKIMKAaHO THUM, IO 3a 3BEACHHS JIO-
MIaTOK HAINPYXYEThCS TPANEIi€NONIOHIIA M’ 53, IKUH Ma€e
MiCIIS KpIIJIEHHS B3IOBX YCiX rpyaHux xpebuis. I1ix uac
HaINpy>KEHHS [[bOTO M’ I3y TPYAHUM BT He Oynie Opatu
yuacTb y (urekcii. 3a mosiBu 00JIHOBUX BiT4yTTiB HEOOXI -
HO 3YIIMHUTH BUKOHAHHS I[i€1 YaCTHHU TECTY, BII3HAYUTH
pe3yabTar. [onoBHIM MOKa3HUKOM Oyzie (hiHaIbHE TOJIo-
JKEHHS BEJIMKUX MabLIB CIIeliaiicTa mi yac 3aKiH4eHHs
pyxy mamieHTa. Skmio y ¢iHanbHOMY HOJIOKEHHI Mari-
€HTa TAJIBII CIIeliajicTa JUIIAThCS Ha OJHOMY PIBHI,
MaeMo JUCHYHKITIO 3 JIOKATI3aIi€r0 Y TPYAHOMY BiJUILTI.
Skiro B Tecti BHIe OyB MpaBWil majels crerjanicra —
npoOsieMa MpaBOCTOPOHHS, SIKIIO JIIBUH — JIIBOCTOPOH-
Hs1. CKapry Takoro maiieHTa Ha OuTh y Ta3y Yd MOSICHUII
€ KOMIICHCAIII€10 HA 3MiHHU AUHAMIKH PyXY OTIOPHO-PYXO-
BOIO araparty. SKio y ¢piHaIbHOMY MMOJOKEHHI MallieHTa
Hajblli CreriagicTa 3HOBY 3HAXOAATHCS Ha Pi3HOMY piBHI,
MIPOIOBKYEMO TECTYBAHHS;

— TAI[ieHT NpHUiiMa€e BUXITHE TOJIOKEHHS CHISTYH
1 MIITHO MPUTHUCKAE KUCTI THJILHUM OOKOM JIO CBOTO I10-
nepexy. I3 Takoro nojaokeHHs HaXUIsA€ThCs BHU3. 1 0710B-
HUM IIOKa3HUKOM Oyne (iHaJbHE MOJOKCHHS BEIUKUX
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MaNBIIIB CIeiaTicTa IMiJ] Yac 3aKiHYCHHS PyXy Malli€HTa.
Slkmo y diHaabHOMY MOJIOXKEHHI Talli€HTa MaJblli cIie-
IiaJTicTa JTUIIAIOTHCS Ha OHOMY PiBHI, Ma€EMO TNUCHYHK-
IO 3 JIOKAI3aIll€r0 y TMOMEePeKOBOMY BifIiii. SKio
B TeCTi Buiie OyB MpaBWil majens creniamicra — Mpo-
OsieMa MPaBOCTOPOHHS, SKIIO JIIBUH — JIIBOCTOPOHHS.
Ckapru Taxkoro nari€HTa Ha Oilb y Ta3zy € KOMICHCAITi-
€10 Ha 3MIHM JUHAMIKH PyXy OIOPHO-PYXOBOTO amapa-
Ty. TakuMm 4MHOM, laHa MATOJIOTIS € HU3XIIHOW. SKIIo
y (iHaTLHOMY TOJIOKEHHI Malli€HTa Mablli CreiamicTa
3HOBY 3HAXOIATHCSA HA Pi3HOMY pPiBHI, II¢ CBIUUTH MPO
MOPYIICHHS TUHAMIKH KpHXKa BIIHOCHO KJITyOOBOT KICT-
ku (Muxin, 2015; Pashko, Popovy ch, Lotocz'ka ta in.,
2019; Popadyuxa, 2018).

Jns BupimieHHst 3HaiijeHoi MaToNorii crerianict
MO’K€ BUKOPHCTOBYBATH OyIb-SIKHI 13 TOCTYITHUX HOMY
inctpymenTiB. Ilicns 3aBepineHHs poOoTH HEOOXiTHO
MOBTOPUTH TECT. [HOJI MAIlliEHT MOXE MaTH JEKUIbKa
TIATOJIOTIH, a IMiJ] Yac MepIIoro TeCTyBaHHs Oy/ie BUSBIIC-
Ha JIMIIe OfHA. Y pe3ysbTaTi BCIX MaHIMYJSIii PiBEHb
MaJBIIB crenianicta y (iHAIPHOMY MOJOXEHHI TECTY
CTOSTYHM 1 CHIITYM Ma€e OyTH Ha OJIHOMY PIBHI.

III. Toniomerpis. [1ix yac BUMipIOBaHHS 32 JOMIOMO-
TOI0 TOHIOMETpa CIiJ] JOTPUMYBATHCS ITEBHHUX MPABUII
JUI OTPUMAaHHS TOYHUX 1 HamiHUX pe3ynberatiB. Och
JIesiKi 3arajibHi MpaBUiia BUMIPIOBAHHS KyTIB 3a JIOTO-
MOTOI0 TOHIOMETpa:

1. [To3uiioHyBaHHS MAaIll€HTa: TAI[lEHT TMOBUHEH
3HAXOAWTHCS y CTiHKil Ta KoM(opTHiN mosmmii. s
JISSIKUAX CYTI00iB MOYKE 3HAOOUTHUCS ClieliaibHa iaro-
TOBKa 200 pO3TallyBaHHs MAI[iEHTA.

2. OpieHTallisi TOHIOMETpa: TOHIOMETpP TOBUHEH
OyTH MPaBWJIBHO PO3TAIIOBAaHWN Ha aHATOMIYHUX TOY-
Kax cyrmoba. [louaTkoBa ToYKa TOHIOMETpa Ma€ BilIlo-
BiJIaTH OCi pyXy cyrio0a.

3. BumiproBaHHsl KyTa: 3a(ikCyWTe MOYATKOBY IO-
3UIII0 Cym100a, TOTIM IUIABHO BHKOHANTE pyX i3 3ami-
PIOBAHHSM KyTa y MPOTHJICKHOMY HATIPSIMKY. SHAYCHHS
KyTa MO)Ke OyTH 34MTaHE Ha IIKaJi TOHIOMEeTpa.

4. 3a0e3rnedeHHs CTa0LIBHOCTI: MMiJ] Yac BUMIPIOBaH-
HSl BOKJIMBO 3a0€3MEeYUTH CTa0UIBbHICTh cyriio0a Ta ma-
Ii€HTa, 00 YHUKHYTH BUIIaIKOBUX ITOMIJIOK.

5. Bincikanns KyTa: ypaxyiite, SKII0 BUMipIOBaHHS
BHUKOHYETBCS 3 BiJICIKAHHSIM (HAMPUKIA/, SKIIO BHMi-
PIOEThCS OOMEXKEHHsI PyXy). YKa3iBKy MpO BiJCIKaHHS
CJIIJT YKa3aTH B OIKCI BUMIPIOBAHHS.

6. IloBTOPIOBAHICTh: EKiTbKA BUMIpPIOBAaHb MOXYTh
JOTIOMOT'TH 3a0€3MEeYUTH TOYHICTH pe3ynbraTiB. [lpu
[[bOMY CJIiJ TOTPUMYBATHCSI OJHAKOBHUX YMOB Ta PO3Ta-
[IyBaHHS.

Ili mpaBmma MOXYTh BapilOBaTUCSl 3aJEKHO BiJ
KOHKPETHOTO Cyriio0a Ta MEIHMYHOTO KOHTEKCTy. Bax-
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JUBO JIOTPUMYBATHUCSl PEKOMECHIAIINH Ta IHCTPYKIL
MenuqHOTro (paxiBIs JJIsI MPaBHIIBHOTO BHUMIPIOBAHHS
KyTiB 3a noromoroto roniomerpa (Golky', Bur’yanova,
Kly'movy'cz'kogo, 2013; Muxin, 2015).

IV. Buxopucranns mxamun BAIIL (Visual Analog
Scale for Pain). Ilepmii 3ragku mpo BUKOPHCTAHHS Bi-
3yaJabHOI aHAJIOTOBOI MIKAIU B MEIHYHHX JOCHIHKEH-
HAX BiAHOCATHCS 10 1960-x pokiB. Ines BUMiproBaHHS
00JTIO 3a JIOITOMOIOK0 JIHIMHOI IIKaIH, € MaIli€HT MaB
OM MMO3HAYMTH CBiM CTYIiHBL OOJIO HA JIIHINII, OyITa mij-
HSTa JIIS BUMIPIOBAHHS IHTEHCHBHOCTI OOJIIO Bij OrIe-
paiii. [IpoTsirom wacy e miaxia cTaB MOMYJISPHAM Ta
3HAXOAUTh HIMPOKE 3aCTOCYBAHHS Y MEIUYHHUX TOCTi-
JOKCHHSIX, KJIIHIUHIN MPaKTHIN Ta OLIHI{ PI3HUX CHMII-
tomiB (Golky', Bur’yanova, Kly ' movy'czkogo, 2013;
Moskalenko, Bulax, Puzanova, 2014; Muxin, 2015).

JloTpuMaHHS MpaBUiI TOTIOMOXKE OTPUMATH TOYHIIII
Ta HaJIIHHIII PEe3yJIbTaTH OI[IHKK IHTEHCUBHOCTI 00JTIO:

1. YiTKICTh: TAIi€HTY CIiJl MOSCHUTH, IIO JiHilKa
BitoOparkae Jiana3oH BiJl «HeMa€e 0OJ0» M0 «HAHOUIb-
mmid O MOXJIMBHIY). BiH MOBUHEH 3pO3yMiTH, IO
BHOMpAaE TOYKY Ha JIHINII, sSKa HaWKpalie BimoOpaxae
fioro Big4yTTs OOIIO.

2. [HCTpyKIIis: HAJaTH MALi€HTY YiTKi 1HCTPYKIII,
100 BiH pO3yMiB, SIK IPaBUIBHO BUKOPHUCTOBYBATH IIIKa-
ny BAII. Hanpukian, monpociTh HOro MO3HAUUTH «X»»
Ha JIHIAI BIIMOBIIHO JI0 HOTO PiBHA OOIIO.

3. MipKyBaHHS: TaIlliEHT TOBHHEH MIPKYBaTH yBaX-
HO 1 BHOpaTH TOH IMyHKT Ha JNiHINII, IKUH HalKkpaie Bi-
noOpakae Horo BiTUyTTs. 3a3HauTe, IO HE ICHYE «IIpa-
BUJIBHOT» 200 «HENPaBUIBHOD» BiMOBII.

4. AHKETYyBaHHS: 3aIIUTATH MAI[ICHTA, SIKMI ITyHKT Ha
JHINALI BiH BHOpAB, 1 MOMPOCUTH HOTO MOSICHUTHU CBIiif
BHOIp, SKIIO 11¢ HEOOXiTHO.

5. MiTka: micis TOro SIK Malli€HT BUOpaB IMyHKT Ha
JIHIAL, BUMIPSITH BiJICTaHb BiJl «HEMa€e OOJIO» JIO TO-
3HAUEHOTO HHMM IMYHKTY. lle J0moMoxke mepeTBOpUTH
Cy0’€KTUBHE BiUyTTsI OO0 Ha YHCIIOBE 3HAYCHHSI.

6. amuc: 3amucaTd BUMIpSHY BifcTaHb a0 YMCIIOBE
3HAYEHHSI, SIKE BIIOBIIa€ IHTEHCUBHOCTI 00J110. Le Moxe
OyTH KOPHCHO /U MOHITOPHHTY T IMTOPIBHSIHHS ITi3HIIIC.

JoTpumaHHs OUX MPaBWI JONOMOXKE 3a0€3MeYnTH
TOYHI Ta KOHCHCTCHTHI PE3yJIbTaTH MiJl YaC BUKOPHCTAH-
Hs mikanu BAILLL

Ominka 3a BAIIl mae mekinpka mepeBar, TakuX sIK
MIPOCTOTa BUKOPHCTAHHS Ta 3IaTHICTh OTPUMATH YHCIIO-
B€ 3HAYEHHS IHTEHCUBHOCTI OOJIIO IS IOJAJIBIIOrO aHa-
mi3zy. OHaK BaXKIIMBO BPaXOBYBAaTH, IO IHTEHCHBHICTD
001110 € Cy0’€KTUBHMM BiTUyTTSIM 1 pi3Hi IO MOXYTb
BIJIMOBIIaTH HAa OJTHAKOBHUI PIBEHb OOJIIO PI3HUMHU YHC-
nmamu. L mKkana € KOPUCHOIO AJIST MOHITOPUHTY JHHA-
MiKH OOJIIO TIiJi Yac JIKYBaHHS Ta BU3HAYCHHS eQek-
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TUBHOCTI 3aXofiB 13 mosermieHHs 6omto (Moskalenko,
Bulax, Puzanova, 2014; Muxin, 2015).

V. OnuryBansauk SF-36 (Short Form 36). Omu-
TyBasibHUK SF-36 (Short Form 36) OyB po3poOieHwuii
y CHIA Ha ocHOBi JocmijkeHb Ta mpari MeITu4HOro
nentpy «Panm» (Rand Medical Center) y Canra-Mo-
Hini, Kanidopuis. Po3pobneHHs 1150ro onuTyBaJbHUKA
novanocst y 1980-x pokax. Bin OyB cTBOpeHHH [T BH-
MIpIOBAaHHS PI3HUX ACICEKTIB 3I0POB’S Ta SIKOCTI KUTTS
MAIIEHTIB, [0 MOTJIO OM OyTH BUKOPHUCTAHO B KJITHIYHUX
JOCTIKEHHSIX, MOHITOPHHTY CTaHy TAIlIEHTIB Ta OLIHII
pe3ynbTariB JikyBaHHs. [lepiie onyonmikoBaHe odiriiiHe
3acTocyBaHHs onuTyBasibHUKa SF-36 BigOymocs y 1988
p. B KypHaI «MenudHa MOIyJIsIiOHICTHKA Ta HAPOIHE
3nopoB’s» (Medical Care and Public Health). IToctymo-
BO IICH ONMUTYBAJIBHUK HAOyB MOMYJISPHOCTI Y HAYKOBiH
CHITBHOTI T4 MEAWYHIM MPAKTHI 3aBASKU CBOIH 3pyd-
HOCTI Ta €()EKTHBHOCTI B OI[IHII SIKOCTI KUTTS MAI[IEHTIB
(Lebid’, Rudenko, Sy dorenko, 2016; Ware, 2000).

Oco0IHMBOCTI Ta NMPaBUIIa BUKOPHCTAHHS OTIHTYBAJIb-
Huka SF-36:

1. ®opmar ormmryBanHs SF-36 cknanaerncs 3 36 3a-
MTUTaHb, SIKI OXOIIIIOIOTH BiCIM IIKaJI, KOTPi XapaKTepH-
3yIOTh Pi3HI ACNIEKTH 370pOB’s Ta GyHKIioHyBaHHS. [li
IIKAJIM BKITIOYAIOTH (hi3uuHe (YHKIIOHYBaHHS, (Di3WUHI
0OMeKeHHs1, OiJTb, 3arajibHUI yreplie, pojiboBe (QyHK-
IIIOHYBaHHS, comiaibHe (DYHKIIOHYBaHHS, SMOLIHHHN
CTaH Ta NCUXiYHe QYHKIIOHYBaHHSI.

2. Merop omiHrOBaHHS. KO)XHOMY 3alMTaHHIO B OITH-
TyBasbHUKY SF-36 BiamoBinae OaniBchKa IIKaja, Je rna-
LIEHT BUOWpa€e ONWH i3 BapiaHTIB BiJMOBiJI, IO BiJIO-
Opaxae Horo/ii cTan abo JTyMKY.

3. PozpaxyHok pe3ynbTariB. s KOXHOT 3 BOCh-
MU mKan y SF-36 BH3HAYalOTHCS MiJICYMKOBI 0aiu, sKi
MO’KHA OOYMCIIMTH Ha MiACTaBl BIAMOBIAEH MaIlicHTa Ha
BiNOBIIHI 3amuTaHHs. OTpuMaHi 0aau MOXHA MOPIB-
HIOBAaTH 3 HOPMATHBAMH JUIS MOIMYIALiT a00 BUKOPUCTO-
BYBATH ISl BHYTPIIIHIX MOPiBHSHB.

4. Anamiz pesynprariB. Pesyneraru SF-36 nawoth
3MOTY OIIIHUTH PIBEHb (PI3UYHOTO Ta MCHUXIYHOTO 3J10-
poB’sl, (GyHKITIOHATBHI OOMEXEHHS, O1JIb, COIliaIbHE Ta
eMoliiHe (QyHKIIIOHYBaHHS Malli€HTiB. BOHH MOXYyTh
OyTH BHUKOPHUCTaHi JUIS OLIHKN e(EeKTUBHOCTI JIiKyBaH-
Hsl, 3MIiHU CTaHy IaI[icHTa Ta BIUIUBY 3aXBOPIOBAHb Ha
SIKICTD KHUTTSI.

5. Cnermdika momyssiii. ITix yac BUKOpUCTaHHS
SF-36 Ba)xJIMBO BpaxoBYyBaTh OCOOJIMBOCTI MOMYJIALIi,
0 SKOi 3aCTOCOBYETHCS ONMTYBAIBHUK. Hampukian,
pe3yabTaTi MOXYTh OyTH Pi3HUMH JUIS Pi3HUX BIKOBHX
TPYII, CTaTeH, 3aXBOPIOBAHB TOIIIO.

6. InTeprperanis pe3ynbrariB. OIiHKa pe3yNbTaTiB
SF-36 Bumarae creniaqpHUX 3HaHb Ta HABHYOK. [HTEp-

MNe 3, 2023 53 ==




®disuyHa Tepania. EproTepania. Auckycii

npeTanis 3a3Budail 0a3yeThCcs HA MOPIBHSIHHI 3 HOpMa-
THUBaMH 200 TMOTNEPEeIHIMU BUMIpaMH.

Ie#t onuTyBaJbHUK BUKOPUCTOBYETHCS Y MEIUYHUX
JOCII/DKEHHSIX Ta KIHIYHIA MPaKTULl JUIS OTPUMaHHS
00’€KTHBHUX JaHWX NP0 BIUIMB Pi3HUX 3aXBOPIOBAHb
a0o JIIKyBaHb Ha SIKICTh XKUTTS NMalieHTiB. BiH mae 3Mo-
Ty 3IIHCHIOBATH MOPIBHAJIBHHNA aHANI3 CTaHY MaIli€HTIB
JIO Ta TICIs JIIKyBaHHs, BU3HAYaTH TEHCHIIII Ta BUSIB-
JISITH 3MIHHU y PI3HUX acmekTax ixueoro xkutTs (Lebid’,
Rudenko, Sy dorenko, 2016; Ware, 2000).

Po3misiHyTI METOIU JOCTIKEHHS T0TIOMararoTh i
Yac BUSBJICHHS MPOOJIEM 13 Ta30M Ta MOJAIBIIO] KOPEK-
il po3poOJICHNX METOAMK/IPOrpaM, CIPSIMOBAHHX Ha
HIBEJIFOBaHHS MIEPEKOCY Ta3zy.

Pe3yabraTu focaigieHHs Ta ix odropopeHHst. [1ig
MIEPEKOCOM Ta3y PO3YMI€THCS aCHMETPisl MO3HUIII Ta30-
BUX KICTOK, SIKa MO)KE€ BUHUKHYTH Yepe3 HEpiBHOMIpHE
PO3TOMIICHHS HABAaHTAXXEHb HA OTIOPHO-PYXOBHH ara-
par, mopyIeHHs M’si30BoT0 Oanancy, nedopmariii KicTok
YH XPSIIIIB Ta 1HII YUHHUKH. L{e Moke mpu3BecTH 110 Tu-
cOanaHcy M’si3iB, CIIOJIy4€Hb, CYII00IB Ta BUHHUKHCHHS
PI3HOMaHITHHX CHMIITOMIB Ta yckiamgHeHb (Gry n'kiv,
Kucery'b, Kras', Mayevs'ka, Muzy'ka, 2019; Hunter,
Stovall, Chen, Carlson, Levy, 2018).

[epekic Tasy Moxke OyTH BHSBICHHN YHACIIIOK Pi3-
HUX TIPUYUH, TAKUX SK HEIPaBIIbHA IOCTaBa, HEPIBHO-
MipHE PO3MOJiICHHS HABAaHTAXKCHHS TiJx Yac (izmuHOl
AKTUBHOCTI, TPaBMH, JETCHEPATUBHI 3MiHU y XpeOeT-
HO-KYIIPUKOBHX CyTII00aX, BPOJKCHI aHOMATIi CTPYKTY-
pu ta iH. (Gerey 'k, 2018; Muxin, 2015; Wozniak, 2016).

JiarHo3 mepekocy Tazy Moke OyTH BCTaHOBIICHHI
3a JIOTIOMOTOK0 KIIIHIYHUX ONISAIB, (DI3UUHUX TECTIB,
PEHTTeHIBCHKUX 3HIMKIB, KOMIT t0TepHOI ToMorpadii Ta
THIIUX 00CTE)KeHb. JIIKyBaHHS MOXKE BKJIFOYATH (Di3HUHY
TEepario, Macax, KOPEKIIilo MOCTaBH, HOCIHHS OpTOIe-
JUYHUX BUPOOIB, XIpypridHi METOIH, SKIIO TATOIOTsI
BHMarae KOpEKIlii 3a JIOMOMOTO XipypriuHoro BTpY-
yanHs (Golky', Bur’yanova, Kly'movy cz'kogo, 2013;
Moskalenko, Bulax, Puzanova, 2014; Muxin, 2015;
Sas'ko, Bez’yazy chna, Reminyak, 2020).

KuiHiko-010JI0T14HI  METOAM JOCHIKEHHS BUKO-
PHUCTOBYIOTBhCS JUUIsl BUBYCHHS (Di310JIOTIYHUX Ta IMaTo-
JIOT1YHUX TPOIIECIB B OPTaHi3Mi JIFOJWHY, y pa3i qocii-
JOKEHb KJTIHIKO-010JI0T1YHUX METOJIB MO0 TEePEKOCY
Taszy. Metonu ociipkeHHs (Bi3yajbHE Ta MalbIaTtop-
HE OOCTeXCHHS, (IIEKCIHHMNA TEeCT, TOHIOMETpis, IITKa-
na BAIIL, omurtyBanmpauk SF-36) momomararoTh ycTa-
HOBHUTH JIaTHO3, BU3HAYUTU CTYIiHb 3aXBOPIOBAHHS
Ta KOHTPOJIOBATH €(EKTHUBHICTD JIIKyBaHHI. BaxinBo
BHKOPHCTOBYBAaTH METOIH, SIKi OyAyTh JOIIOMAaraTd Ha
oYaTKy poOOTH 3 MAaIliEHTOM Ta MPOTITOM YChOTO Iie-
PioJly BUKOPUCTAHHS PO3POOJICHOT METOMUKH/TIPOTpaMH
(bhizuuHOI peabimiTarii, ClipsSMOBaHOT Ha YCYHEHHS Tep-
IIOTIPHYUHHM MIEPEKOCY Ta3y Ta 3aKPIIICHHS OTPUMAHO-
TO pe3ynabTaTy Ha TPHBAJIHN dac.
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BruB mepekocy Tasy Ha pi3HI acleKTH SKOCTI
AKUTTS:

1. di3uyHa aKTUBHICTH 1 (DYHKIIOHAJIBHICTB: TIIe-
pekic Tazy Moxe OOMEXHTH (i3UUHy aKTHBHICTH Ia-
IIEHTIB, 110 MOXE MPU3BECTH JI0 3MEHIIEHHS MOOih-
HOCTI Ta THy4koCTi. OOMEXEHHS PyXOBOi aKTMBHOCTI
MOYKE BIUIMBATH Ha 3J]aTHICTh BUKOHYBATH MOBCSIKICHHI
3aBmaHHs, poOOTY Ta po3Bary.

2. 3aranpHUil CTaH 370pOB’S: MEpeKic Ta3zy MOXe
CIPUYMHHUTH HEPIBHOMIPHE PO3MOAIICHHS! HABAHTAXKEH-
HS Ha OTIOPHO-PYXOBUH arnapar, 1o MOXe MPU3BECTH JI0
MOSIBU OOJTIO B CITUHI, HOTaX Ta IHIIUX YacTuHax Tina. e
MOJKE€ BIJIMBATH Ha 3arajbHUI CTaH 3710pOB’S Ta NICUXO-
€MOLIIHUI CTaH MaIl€HTIB.

3. IIcuxocorianpbHUA BIJIMB. IOCTIHHUHA THCKOM-
¢dopt Ta Oinb, MOB’s3aHI 3 MEPEKOCOM Tasy, MOXYTh
BILJIMBATH Ha TICUXIYHUI CTaH mamieHTiB. JItomu MOxXyTh
BiZJUyBaTH CTpeC, TPUBOXKHICTH Ta ACIMpECiio uepe3 00-
MeKeHHS ()i3MYHOI aKTUBHOCTI Ta TMOCTIHHUMI TUCKOM-
dopT.

4. PoOo4i MOXKIIMBOCTI: MAIIEHTH 3 MIEPEKOCOM Tazy
MOXYTh CTHKATHCS 3 0OMEKXCHHSIMH y BUKOHAHHI PO06o-
TH uyepe3 (izuuHi oOMexkeHHs. Hanpuknan, aeski mpo-
¢ecii MOXYTh BUMaraTu Ba)XKHX MiJHOMIB abo TpuBa-
JIOTO CTOSIHHSA, 110 MOKe OyTH YCKIIaJIHEHO 4epe3 CTaH
OTIOPHO-PYXOBOT'O arapary.

5. ComianpHa iHTEpakilis: MOCTIHHUEI Oinb Ta JIuUC-
KOM(}OPT MOXKYTh BIUIMBATH Ha MOXKJIMBICThH IMAI[i€HTIB
OpaTH y4acTb y COIliaJIbHUX TIO/isIX, CHOPTUBHUX 3aX0-
Jax Ta IHIIMX aKTUBHOCTAX. Lle Moke 0OMEKHUTH TXHIO
COIalIbHY THTEPAKIIiIO Ta 3B’ 30K 3 IHIIMMU JIFOAbMH.

6. SIkicTh KHUTTS: yCi Ii aCTIEKTH BIUIMBY MEPEKOCY
Ta3y MO3HAYAIOThCS HA 3araJibHIl SKOCTI KHUTTS Malli€H-
TiB. 3abe3neucHHsT KOMQOPTY, Pi3HIHOT aKTUBHOCTI Ta
3JI0POB’Sl € KJIIFOYOBUM aCTIEKTOM JJIsl 33JJ0OBOJICHHS Bij
JKATTS Ta I IBUIIEHHS 3araabHOl IKOCTI JKUTTS.

BucnoBku. Binb y cnuHi € ogHiero 3 Haii6inb
PO3NOBCIO’KEHUX CKAPI MiJ 4ac 3BePHEHHs 10 Ji-
kaps. IlonepexoBo-kpuxkoBuii 0l NPHU3BOAUTL
A0 3HUKEHHSI SIKOCTI KUTTS, 3MeHIIeHHsA (izuy-
HOI AKTHBHOCTI, HEMOXKJIUBOCTI MiTHATTA BaKKHX
NpeMeTiB, MOPYIIEHHSI CHY, MOSABH MCHXOJOTiYHHX
po3nagiB. boiboBHMii CMHAPOM € OMHUM 3 OCHOBHMX
KJIHIYHMX HEBPOJIOTIYHHX NPOSIBIB Li€l maroJorii.
OnmHi€ro 3 NpUYMH i€l MaTOJIOTII € MepeKic Taz3y.

BuByeHHsi BIJIMBY IepeKocy Ta3dy Ha fKicTh
JKUTTSl MANIEHTIB JomoMarae He JiMiie 3po3yMiTH
¢izsuunmii acnekT Hi€i npodjaeMu, a i BUSBUTH IICU-
XO0JIOTiYHI Ta coniagbHi acNMeKTH, IKi MOKYTh BILIH-
BaTH Ha NAN€HTIB y MOBCAKAEHHOMY KUTTi. Ypaxo-
BYIOYH BCi HIICTHh aCMeKTiB KUTTH, 1y’e BaKJIUBO
nigiopaTu sAKicHi Ta cyvyacHi MeTOAM JOCTiAKEeHHS
AJisl po3polJieHHsI e()eKTHBHOI MeTOAMKH/Iporpa-
MH 3 ¢izuyHOI pealijgirauii, cnpsaMoBaHol HAa Bil-
HOBJICHHSI IOBHOLIIHHOIO KUTTS MALIICHTIB.
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MOPIBHSAHHS METO/IB OBCTEXEHHSA BIMCHbKOBHUX
¥V PA31 KOMIIPECIMHOI'O INEPEJIOMY XPEBTA

Axmyanvnicms. Pazom i3 eiiinolo nocmano numanns peadinimayii Hawux silicbkogux. Taxodc eona uaAsuna Heobxionicms pos-
POONEeHHS WBUOKUX Ma eheKMUBHUX MemOoOi8 00CMENCeHHs BIUCLKOGUX T NOCMABULA (DIZUYHUX MEPANesmis y cumyayio mueuoKkoi
pobomu. Tomy wjo 3a60annsi, sike 6AACAHO BUKOHYEAMU 08A-MPU MICAYL, 3 GilICbKOGUMU mpeba pobumu dyace weuoxo, i wob ye 0ano
c60i pesynomamu, npuvomy eapHi. /liacHocmuxa KOMRpeciiHo2o nepeiomy y GiliCbKOGUX 8UMA2AE WBUOKO20 | MOYHO20 BUABTIEHHS NO-
WKOOICeHHsL 011 3a0e3neyents HeoOXioHoi meouunoi donomoeu. OCKiNbKU 6 NOMOYHOMY KOHGIIKMI 6€IUKA KIIbKICIb NOCIMPANCOANUX
BILICLKOBUX 810 BUOYXOBUX MPABM, MU 30CEPEOACYEMO Y8A2y Came HA KOMAPECIIHUX NePeloMax ma Memooax 00Cmedicen s GiliCbKOBUX
07151 BUSAIGIEHHSI MAKUX MPA6M. Busienenns naileghekmugniuioco memooy 0lazHOCMUKU MOJICe GKIIOUAMU 6 ceOe GUKOPUCTNAHHSL PIZHUX
obnaonans i mexuix. OOHAK SKULL came Memoo YEaNCamumMenvcs Hatle@heKmueHIuUM, Modce 3anexcamu 610 6a2amvox YUHHUKIE, ma-
KUX 51K QOCMYNHI pecypcu, 06Medicents Ha Micyi nodii ma KoHKpemui nompebu nayicnma.

Mema 0ocnidrcennsn — suseumu HatlepeKmusHiwuLl Memoo 0laeHOCUKY KOMAPECIUHO20 Nepeiomy Y illCbKOBUX.

Mamepian i memoou. Komnpecitini nepenromu xpebma € ceplo3Humu YUKOONCEHHIMU, SKI BUHUKAIONMb NPU 30A81108aHHI Xpebma
i MOACYIb MM 8aXHCKI HACAIOKU 011 BILICbKOGUX 0Ci0. [locniodcenns y yill cpepi 30TUCHI0I0MbCA 3 MeMOK NONINULEHHS OIAeHOCIUKU,
JKyeanus ma peabinimayii nayicumis. /Jocniodcenns 30iliCHI08ANOCA HA OCHOBI 8JiCe 20MOBUX 3AKIIOYEHb A 3HIMKIE BILICbKOBUX HA
oasi peadinimayitinozo yenmpy « CIIMHA». Ilopienioganucs sakicmo, weUOKicb ma iHpOPMamusHicmb.

Pesynomamu docnidscennsn. 3a pesynomamamu meopemuyno20 OOCIONCEHHSL GUABUNOCS, WO MYTbMUCNIPALLHA KOMN T0OMEPHA
momoepagpis (MCKT) noxazana cebe sax Hatikpawuii Memoo ob6cmedicents, npome MiHycamu € 6apmicims ma Hepo3no8Cio0NCeHICMb
no Ykpaini 0anoco memooy, momy Hamu 3anponoHosano macHimmo-pesonanciy momoepagiio (MPT) y yinomy sk oocmammiii memoo
0715 PEMenbHO20 OOCMENCEHHS | GUABTEHHS, KOMNPECIUHUX NEPENOMIE Y 8IlICLKOBUX.

Bucnoesok. Excnepumenmansio nepegipeno oami Memoou ma 3anponoHo8ano HAUKpawjuil y Cy4acHux ymoeax Yxpainu.
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COMPARISON OF METHODS OF EXAMINATION OF MILITARY
FOR COMPRESSION FRACTURE OF THE SPINE

Introduction. The issue of our military personnel rehabilitation arose along with the war. It also identified the need to develop fast
and effective methods of examination of the military and put physical therapists in a situation of fast work and immediate reaction.
We need to understand that in nowadays reality the task, which should preferably be completed in 2-3 months, with the military, must
be done very quickly, and the results should be very positive. Diagnosing a compression fracture in the military requires quick and
accurate damage detection to provide the necessary medical care. Because of the large number of military personnel affected by blast
injuries in the current conflict, we focus our attention specifically on compression fractures and methods of military examination for

such injuries.

Identifying the most effective method of diagnosis may involve the use of various equipment and techniques. However, which
method is considered the most effective may depend on many factors, such as: available resources, on-scene limitations, and the

specific needs of the patient.

The aim of the article is to identify the most effective method of diagnosing a compression fracture in military personnel.

Materials and methods. Spinal compression fractures are serious injuries that occur when the spine is compressed and can have
severe consequences for military personnel. Research in this area is carried out with the aim of improving diagnosis, treatmentand
rehabilitation of patients. The research was carried out based on ready-made conclusions and X-ray pictures of the military in the
rehabilitation centre "Spine+". We have compared quality, speed and informativeness.

Results and discussion. According to the results of the theoretical research, it turned out that multispiral computer tomography
(MSCT) proved to be the best method of examination, however, the disadvantages are the cost and the lack of distribution of this method
in Ukraine, therefore we proposed magnetic resonance imaging (MRI) as a sufficient method for a thorough examination and detection

of compression fractures in military personnel.

Conclusions. These methods have been tested experimentally. The best one has been proposedin Ukrainian reality as of now.
Key words: rehabilitation examination algorithm, compression fracture, X-ray, computer tomography, magnetic resonance

imaging, multispiral computer tomography.

Beryn.  AkryadabHicts.  Kommpeciiini  meperno-
MU XpeOTa MOXyTh BHHHKATH BHACHIJIOK MOOYTOBHX,
CIIOPTUBHUX TPaBM, IaJ[iHb, HENIACHUX BHITAJIKIB a00
OorioBux TpaBMm (Moskalenko, Bulax, Puzanova, 2014;
Muxin, 2015).

KomrpeciiiHi mepeoMu ypakaroTh 0ararbox JTrOICH
y BcboMy CBITi. 3a oninkamu, y CIIIA mopoky BinOyBa-
€Thbes 1,5 MITH KOMIIpECIHHUX TepesioMiB XpeoitiB. Boan
MIOLLIUPEH] cepesl JIIoAeH MOXUIOTo BiKY, OCKIIBKU 25%
JKIHOK y IIOCTMEHOTIAY31 MPOTATOM KHTTS CTPAKIAIOTh
BiJl KOMIpECIHHUX NepenoMiB. Xoua Il IepeioMH PiIKo
BHMAararoTh TOCIHITali3allii, BOHW MOTSHIIIHHO MOXYTh
CHPUYMHUTH 3HAYHY 1HBAJIIJHICTb 1 3aXBOPIOBAHICTB,
4acTO BHKIIMKAIOYM HeTmpare3laTHuid Oulb y CIHUHI
npotsirom Oararbox MicsuiB (Eardley, Bonner, Gibb,
Clasper, 2012; Vakulenko, Klapchuk, Vakulenko, 2019).

Huni B Ykpaini 3pocna KiUIbKICTh BIHCBKOBHX, SIKi
BeJlyTh aKTHBHI OOWOBI [ii, ane BiitHa TpuBae 3 2014
p- Tomy ¢izuuni TepaneBTH HA NPAKTHUI MAlOTh BeJH-
4ye3Huil o0csT pobotu. Ha xaib, icHye BUCOKa 4acTOTa
MepesioMiB MOMEPEKOBOro BiAally XpeOTa, sKi yacTilie
BHHHUKAIOTh YHACIIJIOK BUOYXY, HI’)K BOTHEIIAJIBHOTO T10-
panenns (p <0,05). ABi TpeTHHU TepEIOMIB IPyAO-T10-
MEPEKOBOTO BTy XpeOTa, CIPUYNHEHUX BHOYXOBH-
MU TPUCTPOSIMU, € HECTAOLTFHIMU 1 MAIOTh ITEPEBAKHO
PO3pHBHI TeperoMu 3a KoHpirypamiero. 60% xBopux
13 mepenoMamu xpeOTta MaroTh mnoiitpaBmu (Badiuk,
2007; Badiuk, Sereda, Mykyta, Kovyda, Zhupan,
2016; Dzyak, Sal'kov, Zorin, Titov, 2015; Loskutov,
Kondrashov, Naumenko, Gulaj, 2003). TpaBmu xpe0OTa,
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CIPUYUHEHI BHOYXOBUMH HMPUCTPOSIMH, IPH3BOIATH 110
BEJIMKOT KIIBKOCTI KOMIIPECIHHUX TIEPEeoMiB, OiIbINOT,
HDK 1HII CIIOCOOM TOIIKO/KEHHSI XpeOTa, sIKi MU CITO-
CTepiraeMo IIiJi 4ac MopaHeHb Yy XOJi Cy4acHOl BiitHH
(Denysiuk, Dubrov, Cherniaiev, Sereda, Zaikin, 2022;
Gaida, Badyuk, Sushko, 2018).

[Tig yac ynapy Ha XxpebeT TUCK Ha T1JI0 XpeOiis 301J1b-
IIYETHCS, 0 MOXKE TPU3BECTU JI0 HOTO 3/1aBICHHS 200
3HW)KCHHST BUCOTH. SIK HACTIOK, MOXKYTh BUHHKHYTU
VIIUJTBHEHHS Ti1a XpeOIis, 3MiIeHHs HOoTo (parMeHTiB,
MOPYILIEHHS LITICHOCTI M'AKMX TKAaHUH, SKi OTOYYIOTb
xpebet. [laroreHe3 KommpeciiHUX TepesioMiB xXpedTa
TIOJIATAE Y TIONIKO/PKEHHI XpeOIliB Ta M'SKHUX TKaHWH,
SIKi OTOYYIOTh XpeOeT, YHACIi0K BIUIMBY HAa HHUX 30B-
HimHbo1 cuin (Muzy'ka, Gry'n'kiv, Kucery'b, 2014;
Kucery'b, Muzy'ka, 2019). Ilix yac ynapy Ha xpeber
TUCK Ha TUJI0 XpeOLst 301IbIIYETHCS, 110 MOXKE PUBECTH
10 F0T0 31aBaeHHs a00 3HMKEHHS BUCOTH. SIK HACITIIOK,
MOXYTh BUHUKHYTHU YIIIJIBHEHHS Tila XpeOls, 3MilleH-
Hs HOro (pparMeHTiB, MOPYIIECHHS IUTICHOCTI M'SKHX
TKaHWH, K1 oTouyloTh xpeder (Gry n'kiv, Kucery'b,
Kras', Mayevs 'ka, Muzy ka, 2019; Kruk, 2019).

Kommpeciiini nepenomu xpedTa y BiiCbKOBHUX € cep-
HO3HUMH TIOIIKO/PKCHHSAMH, SIKi BUHUKAIOTH YHACIITOK
CTHCHCHHS XpeOTa. BoHM BUHHKAIOTH, KOJIK Ha Xpeber
Jlie 3HAUYHA CWJIa CTUCHEHHS, HANPUKJIAJ 332 MIHHO-BH-
oyxoBoi TpaBmu (Eardley, Bonner, Gibb, Claspe, 2012;
Kry'lyuk, Gur'yev, Gudy 'ma, 2017). Lle mpuzBomuTh 110
TIOTIIKOKEHHSI XPEOIliB 1 CTUCHEHHSI M'SIKUX TKaHWH, Ta-
KHX SIK M'SI3H, CYXOKUJIJISL TA CYIUHH:
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1. Komnpecis xpeouyis: cuna CTUCHEHHSI IPU3BOINUTH
110 3MEHIIICHHST BEPTUKAIILHOT BUCOTH XpeO1iB. Lle moxe
CIPUYHMHHUTH 3MIllIeHHS XpeOliB, ix 3miHy (opmu abo
HABITb 371aM.

2. IHowkooxycenna m'aKux mMKaHuH: KOMIPECIHHI
MIEPEIOMU CYIPOBODKYIOTHCS TTOIIKOKEHHSIM M'STKUX
TKaHHH, TAKUX K M'SI3H, CyXOXKUIUIS Ta CYANHH, SKi OTO-
9yI0Th XpeOeT. Lle Mo)ke mpu3BecTH 10 KPOBOTEUi, CTPY-
Cy Ta po3JIajiB KpOBOOOIry.

3. Hesponoziuni ycKIaOHeHHs: KOMIPECIHHI Te-
peroMu XxpedTa MOXYTh MPU3BOIAMTH 10 MOIIKOIKEH-
Hs CIIMHHOTO MO3Ky a00 HEepPBOBHMX KOpIHIIB, SKi 3HAa-
XOIAThCS y XpeOTi. Lle Moke MpU3BECTH IO PO3BUTKY
napajivy, yrpaTH 4yTJIMBOCTI Ta THIIUX HEBPOJIOTTUHUX
JneinuTiB.

4. 3ananenns ma ocmeonopo3: KOMUpECiiiHi mepe-
JIOMH XpeOTa MOXKYTh CIPHUYHHUTH 3aIajCHHS HABKO-
JIO YIIKOJDKEHUX XpeOiB. OKpiM TOro, YHACTIIOK Ie-
peIOMy MOXKE PO3BHHYTHCSI OCTEOMOPO3, 3MCHIIYOUH
MinuicTs xpebmiB (Badiuk, Sereda, Mykyta, Kovyda,
Zhupan, 2016; Denysiuk, Dubrov, Cherniaiev, Sereda,
Zaikin, 2022; Gaida, Badyuk, Sushko, 2018).

VY pasi koMmpeciiiHuX mepenaomiB xpedTa y Biiicbko-
BHX MOK€ TaKOX BiJOYBaTHCS PO3BHTOK MATOJOTIYHUX
IPOLIECIB y MO3KY, TAKHX SIK KOHTY3is, 3a0iif MO3Ky a0o
KpoBOBHJIHB. Lle Moxe BimOyBaTHCS yepe3 Te, M0 THCK
Ha XpebeT MOKe MPHU3BOAUTH 10 MOIIKOMKCHHS KpPO-
BOHOCHHX CYAWH, SIKi JKUBJIATH MO30K, T4 BHKJIHKATH
MOPYIICHHSI KPOBOOOIry B 1IbOMY OpraHi. ¥ pa3si KOM-
MPECIHOTO TMepesioMy XpeOTa y BIHCHKOBHX HEOOXiTHE
HeraiiHe MeIUYHE BTPYYaHHS Ta TMPOBEICHHS KOMII-
JIEKCHOTO JIKYBaHHS, SIKE MOXKE BKIIIOUATH XipypridHy
KOPEKI[iI0 TMOIIKO/KeHb Tijla XpeOlsd, a Takok peadi-
JITAIF0 JJIS BIIHOBJICHHS PYXJIMBOCTI Ta (YHKIINH Op-
ranizmy (Dzyak, Sal'kov, Zorin, Titov, 2015; Eardley,
Bonner, Gibb, Claspe, 2012; Loskutov, Kondrashov,
Naumenko, Gulaj, 2003). biomexanika Tex MOXe J0-
MMOMOT'TH BIICBKOBHM, SIKI TIOTPEOYIOTH JTIKYBaHHS Yepes
TpaBMy a0 MOIIKOMKCHHS, TIOBEPHYTHCS 10 HOPMAaJib-
HOTO JKUTTS, MiJIBUIIYOUH iXHI MOKJIMBOCTI JJIsI BIJTHOB-
JICHHSI PyXJUBOCTI Ta (izuuHoi akTuBHOCTI (My sula,
Vakulenko, Shved et al., 2005; Pashko, Popovy'ch,
Lotocz'ka et al., 2019).

Tomy, ypaxoByro4H BHIICHABEICHHN Marepiai, MU
BB)KAEMO, 1110 TEMA € AKTYaJIbHOIO Ta CBOEYACHOIO.

Meta nocJiigKeHHs] — BUSBUTH Haile()eKTHBHILIUIA
METOJ] JIarHOCTUKM KOMIIPECIHHOTO mepenoMmy y Biii-
CHKOBHX.

Marepianu Ta MeTOAM AOCJTIIKEHHSI. AJTOPUTM
peabuTiTallifHOTO OOCTEKEHHS TIPH KOMIIPECIHHOMY T1e-
penomi XpeOTa, sIK MPaBUJI0, BKIFOUAE KOMIUICKCHY OIliH-
Ky UL BU3HAYCHHS CTYIICHS YIIKOMKCHHS, BH3HAYCHHS

= 58
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BIJIMTOBIIHUX METO/IIB JIIKYBAHHS Ta KEPIBHUIITBA TPOLIe-
com peabimitamii (Gerey'k, Ty ravs'ka, 2016; Gerey 'k,
Ty ravs'ka, Borecz'ky'j, 2016; Svistel ny 'k, 2015).

Hanmaemo 3aranbHHIN OIS KITFOYOBUX €JIEMCHTIB.

1. Houamkoea oyinka. Mennunuii QaxiBenp ori-
HUTh Ballly MEIWYHY 1CTOPIIO, BKJIIOYAOYHM OyIb-sKi
CUMIITOMHM, OCTaHHI TPaBMH a00 CYITyTHI 3aXBOPIOBaH-
HS, SIKI MOXKYTH CIPHSATH KOMIIPECIHHHM IEpesioMaM.
Bin Takox mpoBene (Gi3W4HMN OIS JUIS OIIHKU Ba-
II0T0 J1aNa30Hy PyXiB, M’S30BOi CHJIM Ta CTaOLIbHOC-
Ti, piBHA Oom0 Ta HeBposoriuHi ¢yHKiil (Airaksinen,
Brox, Cedraschietal, 2006; Spurrier, Gibb, Masouros,
Clasper, 2016).

2. Obcmestcenna 3 GUKOPUCHAHHAM 300parceHb
(Vakulenko, Klapchuk, Vakulenko, 2019; Moskalenko,
Bulax, Puzanova, 2014; Muxin, 2015). Jns miareep-
JOKEHHS J1arHO3y KOMIIPECIHHOTO MepesoMy Ta BH3Ha-
YEeHHS HOTO BAXKKOCTI MOXKYTh IIPH3HAYATUCS 00CTEKEH-
HS 3 BUKOPHCTAHHSAM 300pa’KeHb:

— PCHTICH — 3a3BUYail BUKOPUCTOBYETHCS SIK ITOYAT-
KOBHI METOJ| Bizyasisailii JUisi OLIHKH ITiJ03PIHOBaHUX
nepesomiB xpedta. BoHn MOXyTh HajaTu 1iHHY 1H(OP-
MaIlito Ipo BUPIBHIOBaHHS, CTAOLIBHICTD 1 CTPYKTYpHY
iTicHICTh XpeOTa. [Ipu KoMIpeciiHUX mepesioMax e
METOJI € IOCTAaTHBO 1H()OPMATUBHUM, ajie BiH HE TIOKaxe
TPaBMOBAaHICTh M’SKHX TKaHWH. PEHTreH mokazaB cebe
K HalmomyssipHinmii metox (puc. 1);

Puc. 1. PentreniBcbkuii 3HiMOK
KoMIpeciiiHOTo nepejoMy xpedoTa

— komit'torepra Tomorpadist (KT) — MmoxkHa 3aMmoBHTH
JUISL OTPUMaHHS OUTbII JETaNbHUX 300paXkeHb XpeOTa.
Le#t meron Bi3yamizarii Jae 300pa)keHHs TONIEPEYHOTO
nepepizy Ta MOXe JOTIOMOTTH BU3HAYUTH CTYTIHb 1 Mic-
I1e TIepesIOMY, & TAKOXK OIIHUTH CTaOUIBHICTD XpeOTa;

— MarHiTHo-pe3oHaHcHa Tomorpadis (MPT) — Buxko-
PHUCTOBYE MarHiTHI MMOJIS Ta PATIOXBIIII JIJIsI CTBOPCHHS
JIETaIbHUX 300pakKeHb M’SIKUX TKaHWH, BKJIIOYAIOYH
CIIUHHMKA MO30K 1 HepBoBi kopiHui. MPT ocoGmuBo
KOpPHUCHA JAJsI BUSIBJICHHS KOMIPECIi CIIMHHOTO MO3KY,
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MOIIKO/IPKEHb HEPBiB a00 MOB’SA3aHUX 13 HUMH ITOIIKO-
JOKEHb M’SIKUX TKaHWH. CKaHyBaHHS KICTOK: Yy JCSKHX
BUIMA/IKaX BIHCHKOBI MEIMYHI MPAIliBHUKA MOXKYTh pe-
KOMEH/IyBaTH CKaHyBaHHs KiCTOK, 1100 BHSIBUTH JO/AT-
KOBI TepesrioMrd a0 OI[iHUTH 3arajJbHUH CTaH KiCTOK.
CkaHyBaHHS KICTOK Tiepen0adae yBEJICHHS HEBEITUKOI
KIJTBKOCTI PaJi0aKTHBHOTO MaTepialy Y KPOBOTOK, SIKHHA
HAKOITUYYEThCS Y MICISIX TTOCHIICHOTO 0OMiHY 200 3aro-
€HHSI KICTKOBOT TKaHUHU (pHC. 2);

Puc. 2. 3uimoxk MPT
KOMITPECiiiHOTO TepesioMy XpedTa

— enekrpomiorpadis (EMI') i mocnmipkeHHS Hep-
BoBoi nposigHocti (NCS). Lli Tectn MOXxyTh OyTH BU-
KOPHUCTaHI Ui OLIHKKH (YHKINT HEpBY Ta BU3HAYCHHSI
HasBHOCTI Oy/b-SIKOTO MOIIKO/KEHHS a00 3ITKHEHHS
HEPBY, OB SI3aHOTO 3 KOMIIPECIHHUM TepeoMoM. [Hi
crieniajai3oBaHl TECTH: 3aJI€KHO BIJI TSHKKOCTI Ta CKJIAJI-
HOCTI KOMITPECIHHOTO MEepeioMy MOXKYTh OyTH pO3IJIs-
HYTi JOMAaTKOBI TECTH, TaKi K AUCKOTpadis (IS OIIHKH
aHOMaUTii MIDKXpEOILIeBHUX JUCKIB) a00 Mienorpadis (s
OLIIHKH CITMHHOTO MO3KY Ta HEPBOBHX KOPiHIIIB);

—  OararocmipajibHa  KOMIT'IOTepHa  TOMOTpadis
(BCKT) — Haiibinbpln cyyacHa METOJHMKA MPOBENICHHS Bi-
3yallbHOrO OOCTEXKEHHSI CTPYKTYPHHX 3MiH BHYTPIIIHIX
TKAaHWH, OPTaHiB 1 (PyHKIIOHAJBHUX CHCTEM OpraHi3My.
BigHOCHTBCS 10 IHCTPYMEHTAIBHOT JIarHOCTHKH (pHC. 3).

O\

Puc. 3. 3nimoxk xpedTa BCKT

Pizanns mixk MPT ta BCKT nonsirae y 3actocyBaHHi
pizHuX (iznunux sBum. MPT rpyHTyeTbcs Ha BIacTu-
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BOCTSIX MArHiTHOTO TOJISl Ta HE HECE MPOMEHEBOIrO Ha-
BaHTakeHHss Ha opraHism. BCKT — Ha 3acTocyBanHI
PCHTIEHIBCHKOTO BMITPOMIHIOBaHHS 13 3aCTOCYBAHHSIM
KOHTPACTHOI pedOBUHH. bararocmipaibHa JiarHOCTHKA
BiJIPI3HAETHCS MEHIIIOK TPUBAIIICTIO MPOLIEAYPH.

Aue BCl mepesniyeHi MeTO M J0MOMararTh Bi3yaizy-
BaTH MEPEJIOM, BU3HAYUTH CTYIIHb MOIIKOKESHHS Xpeo-
Ta Ta BUSBUTH OyIb-SKE CYITyTHE CTUCHEHHSI CIIMHHOTO
MO3Ky 200 HEpBOBHX KOPEHIB.

3. Ouinka oOonro. MenuuHuii TpalliBHUK/peadii-
TOJIOT OIIIHIOE PiBEHb OOJIIO Malli€HTa 3a JOMOMOTOO
CTaHJAPTU30BaHUX IIKaN Ooiro. L5 ominka nomomarae
BU3HAYUTHU CTYIiHb OOJIO Ta WOTO BIUIMB Ha IOJCHHI
AKTUBHOCTI, SIKI KEPYIOTh CTPATETisIMU YIpaBIiHHSI 00-
nem min yac peabimitanii (Gry n'kiv, Kucery'b, Kras®,
Mayevs'ka, Muzy'ka, 2019; Vakulenko, Klapchuk,
Vakulenko, 2019).

4. @yuxyionansna oyinka. [IpoBOIUTHCS KOMILICK-
CHa OIliHKa (PYHKI[IOHATBHUX MOXKIUBOCTEH MaIli€HTa
JUTSL OI[IHKK HOTO pyXJIMBOCTI 3a IIKaior Activities of
Daily Living (ADL)— oriHka MOBCSIKICHHOI KHTTEBOT
aKTHBHOCTI Ta SIKOCTI )KUTTS. L5 OlLliHKa BKJIFOYA€ OLiH-
Ky 3/IaTHOCTI MAIli€HTA CUJIITH, CTOSITH, XOUTH, CXOTUTH
31 CXOJTiB, CXMJIATUCS T BAKOHYBATH 1HII (DYHKI[IOHAIb-
Hi 3aBnanHs (Pashko, Popovy ch, Lotocz ka et al., 2019;
Kruk, 2019).

5. Heesponoziuna ouinka (Gry n'kiv, Kucery'b,
Kras', Mayevs'ka, Muzy'ka, 2019; Svistel'ny'k, 2015).
OCKiNBKN KOMITPECifHI MEepesIoMH 1HOAI MOXYTh HpH-
3BOIUTH 1O HEBPOJIOTIYHUX CHMIITOMIB, ITPOBOIUTHCS
peTenbHe HEeBPOJIOTIYHE OOCTEKEHHS IS OIIHKW 4YT-
JIUBOCTI, CHJIM, peduiekciB Ta koopauHaiii. L{sg orinka
JI0TIoMarae BUSIBUTH OyIb-sIKi O3HaKH CTHCHEHHS HEPBIB
200 YIIKOMIKEHHS CIHHHOTO MO3KY.

6. Ilnanyeannsa nikysanna (Airaksinen, Brox,
Cedraschi et al., 2006; Pashko, Popovy'ch, Lotocz ka et
al., 2019; Kruk, 2019). Ha ocHoOBi pe3ynbratiB o0cTe-
JKCHb PO3POOIIIETHCS TIEPCOHAII30BAaHHI TUIAH JIIKyBaH-
Hs. Lleit nuian Moxe BKJTFOUATH CTpaTeTii ynpaBiiHHs 00-
JieM, JIIKH, KopceTd, (i3HdHy Teparito Ta Moaudikarii
AKTHBHOCTI. MeTOI0 JIKyBaHHS € TIOJICTHICHHS 000,
CIIPUSIHHS 3arO€HHIO, BiTHOBJICHHS (DYHKIIT Ta 3amo0i-
TaHHS YCKJIQHCHHSIM.

7. Peabinimayitini empyuanns (Gerey 'k, Ty ravs'ka,
Borecz'ky'j, 2016; Muxin, 2015; My sula, Vakulenko,
Shved et al., 2005). KonkpeTHi BTpy4aHHs, SIKi BAKOPHC-
TOBYBAJIMCS MiJ 9ac peabiyiTanii, MOXKYTh BapilOBaTUCS
3aJISKHO BiJI BAXKKOCTI KOMIPECIHHOTO TIepeioMy Ta iH-
JIUBIyalbHUX YUHHHKIB TalieHTa. MeTonu JIiKyBaHHS
MOXKYTh BKJIFOYATH:

— ynpasninns 6onem. J1ns ynpapniHHs 6071eM MOXKYTh
OyTH Tpu3HaueHi (apMaKoJIOTiuHI BTPYYaHHS, TaKi SK
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aHAJIBICTUKN, HECTEPOIAHI MPOTH3aNaNbHi MpenapaTu
(HIT3IT) ado omioimu. J10maTKOBO MOXYTh BUKOPHCTO-
BYBaTHCS HEMEIMKAMEHTO3HI IiIXO/IU, TaKi SK TEeTIoBa
a00 XoJomoBa Teparisi, TpaHCKpaHialbHa EICKTPOCTH-
myisinist HepBiB (TECH) abo akymyHKTypa;

— kopcemu. Y NESKUX BUIAIKAX MOXKE PEKOMEH]IY-
BaTHCs HOCIHHS KopceTa abo opresy xpedra /s 3a6e3-
MIEYCHHS CTAaOLTBHOCTI, SMEHIIICHHS OOJIO Ta IMiATPUMKH
npoliecy 3aroeHHs. TUM 1 TPUBAJICTh KOPCETY 3aiexa-
TUMYTb BiJ MiCIIE3HAXO/KEHHS 1 BAYKKOCTI TIEPEIIOMY;

— ¢hisuuna mepania. Peabinitariiini BpaBu cripsiMo-
BaHi Ha TMOJNIIIIICHHS CHJIN, THYYKOCTI, TIOCTaBH Ta 3a-
ranpHOT (yHKIii. Di3ioTepaneBTn MOXYTh MPOBOIUTH
MaIie€HTa Yepe3 HU3Ky BIIPAB, BKIIOYAIOUH M'SKY pO3-
TSDKKY, BIIPAaBU AT 3MIIIHEHHS M'SI31B Ta TEXHIKU CTa0i-
mizamii kopyTH. BoHH Tako)k MOXKYTh BUKOPHUCTOBYBATH
METO/IH, TaKi SIK yIBTPa3ByK a00 €JICKTPUYHA CTHUMYJIS-
Iis1, TS TIOJIETIIICHHSI OOJTIO 1 3arO€HHS TKAHUH;

— moougixayia akmuernocmi. IlamieHTaM MOXe peKo-
MEH/TyBaTHCS 3MIHUTH CBOi aKTHBHOCTI, 1100 YHHUKHYTH
noripiieHHs nepesiomy. Lle Moxke BKITFOUATH THMYACOBE
0OMEXEHHS NeSIKUX PYXiB, YHUKAHH MTHATTS BaYKKOTO
BaHTaXXy a00 BUCOKOIHTEHCHBHUX aKTMBHOCTEH Ta mpa-
BIJIBHY MEXaHIKy TiJa ITiJ] 9ac MOBCSKICHHUX 3aBIaHb.

8. Ilepesipka ma konmpoas npozpecy (Airaksinen,
Brox, Cedraschi et al., 2006; Gry'n'kiv, Kucery'b,
Kras’, Mayevs'ka, Muzy'ka, 2019; Pashko, Kruk,
2019; Svistel'ny'k, 2015). PerynspHO npH3HAYAIOTh-
Csl KOHTPOJIBHI Bi3UTH JJI1 MOHITOPHHTY HpOTrpecy mMa-
Li€HTa, KOPUTYBAaHHS IUIAHY JIIKyBaHHs 3a IIOTPeOH Ta
3a0e3MeUeHHs] ONTUMAIBHOTO BIIHOBICHHS. MOXYTh
MIPOBOUTHCS] TIOBTOPHI OOCTE)KEHHS 3 BUKOPUCTAHHIM
300paKeHb JUIS OLIHKM 3aroeHHs mnepenomy. OkpiMm
TOTO, MOCTIHA OILIHKA PiBHS 000, (DYHKIIIOHAIBHUX
MOYKJIMBOCTEH Ta HEBPOJIOTIYHOIO CTATyCy I0IOMarae
BiJICTE)KYBaTH MOJIIIICHHS Ta KEPYBaTH MOJAIBIIAMHE
BTPYYaHHSIM.

BapTo 3ayBaxxuTH, 110 aaroOpuT™M peadiTiTariitHOro
00CTEeXEHHsI TP KOMIIPECiiHOMY IepenoMi XxpeOTa 1o-
BHHEH OyTH aJanTOBaHWU 110 1HAMBIIyaJbHHUX MOTPEO
nalfieHTa Ta MOXe BKIJIFOYATH JIOJATKOBI a00 albTepHa-
TUBHI €TaIM 3aJEeKHO BiJ] KOHKPETHOTO BUMAIKY. ToMy
BOXJIMBO TPOKOHCYIBTYBATUCS 3 KBaNi(hiKOBAHMM Me-
IUIHEM (axiBIEeM Il OTPUMAHHS TOYHOI TIarHOCTHKH
Ta MEPCOHATI30BAHOTO TIaHy JIiKYBaHHS.

PesysabTraTnn gocaigkeHHsi Ta iX 0OroBOpeHHsI.
Kommpeciiinnit nepenom tpamserses y 80% BiliChKoO-
BHX, ali¢ HE 3aBXIU BiH BUSIBIIETHCS BYACHO. 30epe-
JKCHHSI JKUTTSA 1 370pOB’S BiHCHKOBOCIY>KOOBIIB, SIKi
OepyTh y4acTh y MOBHOMACIITAOHIN BiifHI, € TOJIOBHUM
3aBJaHHSIM KepiBHUIITBA HAIIOT KpaiHu. OJTHaK ChOTO/IHI
BIJICYTHSI €JMHA IMpOrpama KOMIUIEKCHOI pealimiTariii.

== 60
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VY cucremi MeauuHoi ciryk0u 30poiHnX cun Ykpainu
M| peabiTiTaliero po3yMilOTh CYKYIHICTh MEIUYHHUX,
BICBKOBO-TIPO(ECiHNX, COILaJIbHO-eKOHOMITHHX
1 MEeJaroriyHrX 3aXO0/iB, CIPSIMOBAHUX HA BiTHOBJICHHS
3JI0pOB'st, 00€31aTHOCTI (MPale3qaTHOCT), TOPYIICHUX
a00 BTpaYeHUX BiCHKOBOCITY>KOOBIIEM Y 3B'SI3KY 3 XBO-
poOoro ab0o TPaBMO¥O.

[TonoBHHa ycmiXy IMBUAKOT Ta YCIINIHOT peadiiTa-
Ii1 ToJNIsArae y MpaBMWIbHOMY BH3HAUCHHI A1arHO3Y, SIKHH
CTaBHUTHCS HA OCHOBI TOCIiKeHb. ToMy BapTO MOpiBHSI-
TH e(DEeKTHBHICTH PI3HUX IHHOBALIHHUX Ta CTAaHIAPTHUX
METOJIIB JTOCII/DKEHHS 1 BHOpATH MIHCHO e(EKTUBHHMA
[IPU KOMITPECIHHMX mepeioMax xpeoTa.

OTxe, MU pO3i0pad TPU OCHOBHI METOIHU JIIarHOC-
THUKU KOMIIPECIHHUX IEpenoMiB y BiiChKOBHX. Hmxue
HaBeJieHa Taoi. 1, 7e y BiICOTKaX 3a3HAUEHO SKICTh OIli-
HIOBAHHSI.

Tabmuust 1
IMopiBHsLIbHA TAGMISI METOAIB 00CTEKEHHSI
Kpurepii giarnoctuxu Pentren | MPT | BCKT
Businenns nepesomy 99% 65% 99%
BusiBneHHs IpHIUHT TIEpeToMy 1% 70% | 75%
Cran cyrno0y 15% 99% 99%
CraH 3B'A30K 0% 97% 98%
CHIHHO-MO3KOBHUH KaHal 0% 99% 91%
HoBoyTBOpeHHs 60% 93% | 95%
Jledopmariis 80% 92% 93%
CymyTHi 3aXBOPIOBAHHS 15% 92% 95%
3anasieHHs 3% 90% 91%
CepenHe 3HaYCHHS 30,3% | 71,2% | 89,5%

Sk 6GauMMo 3 JaHUX, HABEACHUX y TabnuIli, KoMIpe-
CIHHHI TepesioM BHSBISETHCS BCIMa 3a3HAYCHUMHU Me-
ToAamu, npote iHpopmarusHime Bussuiaocs bCTK. Ls
1H(pOpMaIis MOTPiOHA ISl OUTBIIT PETEILHOTO JIIKYBaHHS
Ta pealimiTarii.

[HHOBAIIITHHI METOJ TIarHOCTUKHU TIepesioMy Xpeo-
Ta, TAKUH K KOMIT'FOTepHa TOMOTrpacist 800 MarHiTHO-pe-
30HaHCHA ToMorpadis, Mae JesKi epeBaru MOPiBHIHO
3 TpaJULiHHAMH METO/IaMHU, TAaKUMH SK PEHTI€HIBChKe
obcrexxeHHs (peHtrenorpadis).

Ocb feKinbKa NOPIBHSUTBHUX XaPAKTEPUCTHUK:

1. Posoinbra 30amnicms.: IHHOBAIINHI METOIH, TaKi
sk CT abo MRI, 3a0e3neuytoTs BUCOKOPO3IiIbHE 300pa-
JKCHHSI CTPYKTYypH XpeOTa Ta OKONHUIb. BOHU MOXYTBH
JETaJdbHO Bi3yalli3yBaTu IEpeloMH, 3CYBH XpeOLiB Ta
VIIKOJKEHHS CITUHHOTO MO3KY. [TOpiBHSIHO 13 ITUM PEHT-
TeHIBCbKA PEHTreHorpadist Moxe OyTH MEHII Yy TIUBOIO
Ta He 3a0e3IedyBaTy TaKy caMmy pO3IUTbHY 37aTHICTb.

2. Tpusumipna si3yanizayia: IHHOBAIIKHI METOIH Ha-
JTAFOTh MOYKJIMBICTH OTPUMATH TPUBUMIPHY MOJIEITh XpeO-
Ta, M0 Ja€ 3MOTY JIOKJIaJHO JOCITIANTH PO3TallyBaHHS
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Ta CTYIiHb NOUIKO/KEHb. Take TPUBHMIpHE 300paxeH-
HSI MOXKEe OyTH KOPUCHUM JUTS TUIAHYBAHHS JIIKYBaHHS Ta
OIEPaTHBHUX YTPY4YaHb. Y TPaJUIiHHIX METOAX, TAKUX
SIK peHTreHorpadis, MOKIIMBA JIUIIIE IBOBUMIpPHA Bi3yalTi-
3al1isi, 10 0OMEKY€E MOMKIIMBOCTI aHAII3Y.

3. Hiaenocmuka yukoodicents CHUHHO20 MO3K): 1HHO-
BalliiiHi MeTonu, ocobnuBo MRI, naroTh 3MOry JOKIaTHO
OLIIHHUTH YIITKOJDKCHHS CIIMHHOTO MO3KY, TaKi SIK CTHCHEH-
HsI 200 TepeTHCKaHHs. BoHM MOXyYTh BHSABUTH HAsIBHICTD
VIIKOXKEHbB, SIKI MOXKYTh OyTH HE3pO3yMiTMMH abo He-
BUJIUMUMHM Ha peHTrenorpadii. Tpaauiiiiai Metoqu mMo-
XKyTb OyTH MEHII Yy TJIMBUMU JI0 TAKUX YIIKOLKCHB.

BucHoBku. Bynb-ika TpaBMa 3aBKIN € HeNPUEM-
HO10. Oc00/INBO 11 CTOCYETHCSI THX TPABM, SIKi MaIOTh
HACJIIKH Ta TATHYTH 3a 00010 N0Bruii npouec peaoi-
gitamii. [lepesiomu € oHi€r0 3 THX cAMUX TPaBM Yy Bili-
CBKOBHUX, fIKi Oyn1yTh 1po cefe HaragyBaTu Ta IOTpe-
Oyi0oTh TPUBAJIOTO JiKyBaHHA i pealititaunii. MeToio
pealiaiTanii € ej)eKTHBHe Ta PAaHHE OBEPHEHHSI XBO-
PHUX i JTr01€ii 3 00MeKeHUMH MOKIUBOCTSIMH /10 OOy TO-
BHX Ta TPYI0BHUX IIPOLIECIB Y CyCNiILCTBO, BiTHOBJICHHS
MOKJIMBOCTI peastizaiii ocooucTux norped Jgroaunm. Pe-
adiiniTanisi — e BilHOB/ICHHS 310POB’H1, (PYHKIIOHAJIb-
HOT'0 CTAHY i MPane3IaTHOCTi, MOPYIIIeHUX XBOPOOaAMH,
TpaBMaMu a060 Qi3MYHNMMH, XIMIYHIMH i cOliaTbHUMHU
YUHHUKAMHU.

Ockinibky mpodsema peadiniTanii BilficbkoBUX 3apa3
HallaKTyaJIbHillIa B HAIIH KPaiHi, 1aHa TeMa BaKJIUBa
JUI1 TIOIVIN0/IeHOTo BUBYeHHsI. Y il podoti Oys10 npo-
BeJICHO JIOCI/IZKEHHSI 3 IPUBOY METO/IB JIOCJTi/ZKEHHS.
I BoHO moka3ajio, 110 BCi onucaHi MeToIu BUSIBJISIIOTH
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1epesioM, MpoTe He BCi NOKAXKYTh PO3IIMPeHY AeTAIbHY
iHopManiro Npo BHYTPIillHIi cTaH namieHTa.
InnoBauiiini MeToIu TOCTIZKEHHSI MOKYThH /I0TIOMOT -
THU NOJNIINTY JiarHOCTHKY, JIIKYBaHHs Ta peadiiiTauiio
Takux TpaBM. Penrtrenorpagisi Ta koMmn'iorepHa Tomo-
rpagisi 3aJMIIAIOTECS OCHOBHMMH MeTOJAMM [iarHoc-
THKH KoMMpeciiiHuX nepesioMiB xpedTa. OqHak po3Bu-
TOK HOBHMX T€XHOJIOTii, TAKMX K MArHiTHO-Pe30HAHCHA
ToMorpagisi i mpomeneBa Tepmorpadisi, 1a€ 3M0ry oT-
puMaru OiIbII JeTaTi30BaHi 300paskeHHsl YUIKOIAKe-
HOTO Xpe0Ta, 110 CHpUSITUME TOYHIIIl AiarHocTHI Ta
IVIAHYBAHHIO JIIKyBaHHs. BukopucTranHsi BipTyaiabHOU
peanbHocTi (VR) Ta 1onoBHeHoi peansHocTi (AR) Moxke
OyTH BUKOPHCTAHO 1)1l CTBOPEHHs! iMiTaliiiHnX Moesieit
Xpe0dTa Ta nepesioMiB, 110 JACTH 3MOTY JIKapsIM OTpUMa-
TH OLIbII [IMOOKe PO3YMiHHSI YIIKOIKEHHSI Ta PO3Po-
OuTH onTMMANILHY cTpareriio JikyBaHHs. OkpiM Toro,
I TeXHOJIOIH MOXKYThb CJIYTYBATH 32c000M TpPEHYBAHHS
MEIMYHOIO TNEePCOHANY JJISi ONTHMAJILHOIO MAaHiITyJI10-
BAHHSA 3 YHIKOIUKeHUM Xpe0ToM. PofoToTexHika Takoxk
Mo:Ke OyTH BUKOPHCTAHA /1151 PO3PO0JIEHHSI ABTOHOMHHX
200 HaNiBABTOHOMHUX CHCTeM /1JIs BUKOHAHHS Xipypriu-
HUX npouenyp Ha xpeoTi. Lle Mmo:ke JonOMOITH YHUKHYTH
TOXHOOK, TIOB'SI3aHMX i3 JTIICHKUM YHHHUKOM, Ta 3a0e3-
MeYUTH OLIBIILY TOYHICTD i 0e3reKy B onepaiiiHiii 3a.ti.
Hogi MeTonu noc/ifzkeHH MOXKYTh J0IMIOMOITH BH-
SIBJISITH PAHHI 03HAKHU YIIKOIKEeHHS], ILI0 1a€ 3MOT'y 1104a-
TH JIIKYBAHHSI HA PaHHiii cTajii Ta HOKpalaTH NPOrHo3
pe3yiabTartiB JikyBaHHs. Bukopucrannsi iHHoBauiitHux
MeTO/IiB JOC/I/IZKEeHHsI MOKe I0NOMOITH 3MEeHIIUTH Yac
BiIHOBJICHHS TA MOIIMIINTH AKICTH JKUTTH BiliCbKOBUX.
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BIOEJEKTPOHHA MEJIMIIMHA ¥ CIIOPTI: OGIPYHTYBAHHS BIO®I3UYHUX
MEXAHI3MIB TA KJATHIYHOI JOIJIBHOCTI BUKOPUCTAHHS

Axmyanvuicme. [lowyk epexmuenux memooux, ki 30ammi HOPMAi3y8amu ma ONMUMI3yeamu Memadoriuni npoyecu Ha MKAHUH-
HOMY DI6HI Yy CHOPMCMEHI 0I5t NIOMPUMKU IX 300P08 s Ma 8UCOKOI Pe3yIbmamueHOCI, 3aIUUAEMbCsL akmyanrbHum. bioenekmponna
MeOUYUHA 3HAXOOUMbCA HA NEPEOHbOMY Kpai NOMeHYItiHOT pesontoyii y NiKY8aHHI 3aX80PI06AHb MA € NePCNEKMUSHUM HANPAMOM Ha-
VKOBUX OOCHIONCEHb, OOHUM I3 HAUOLIbUL NePCReKMUSHUX Ma OIC6UX HANPAMIE MepanesmuyHoi KOpeKyii Memabonizmy y mKanuHax in
VIVO y CHOPMCMEHIB, Ye Pe3yabman HO8AmopCbKUX GIOKPUMMIE MEXaHizMié HeUPOHHO20 KOHMPOIIO OI0N0STUHUX NPOYeCie NAMO2eHe3y
3aX80PIOBAHL MA PO3POOLEHHA NPUCMPOI8 0151 MOOYAAYIT YUX Cheyu@iuHux HeUPOHHUX IAHYI2IE AK mepanii 3a 00NOMO200 elleKmpo-
HI6 3aMiCMb JNIKI6.

Mema oocnidycenns — Konyenmyanizysamu cucmemy 0io@izudHux GyHOAMeHMAanbHUX HAYKOBUX NO2TAOI8 CHIOCOBHO MOIUCIUBO-
cmell 3acmocy8ants 0ioeleKmpoHHOT MeOuyutuU, a came 6iope3oHancHoi mepanii y cnopmi.

Mamepian i memoou. 11i0 uac 6UKOHAHHS MEOPEMUUHO20 OOCTIONCEHHSL O)IIU BUKOPUCIAHT 3A2ATIbHOHAVKOGL | MEOPEmuYHi Memoou.

Pezynomamu docniddcenns. Lle meopemuyne 00caiodcents eKCmpanonosanlo KOHYenmu MacHimoenekmpoximiynoi meopii oomi-
HY PeYOBUH i HAABHI (DYHOAMEHMANbHI 3HAHHA CIOCOBHO PO e1eKMPOMASHIMHUX NPOYECi6 8 OpeaHismMi TIOOUHU HA OOTPYHIMYB8AHHA
MOJHCIUBOCTIEL 3ACMOCY8AHHSL MEMOOUK OI0eNeKMPOHHOL Meduyunu, 30Kpema biopezonanchol mepanii' y cnopmi. Pospooneno obtpyn-
mosami onucu OA308UxX ys8IeHb NPO YACMOMHO-X8UILOBY DIOPIZUUHY MOOenb CIMPYKMYPU Mind II00UHU MA HAAEHICTb Y KONCHO2O
Muny Monexyi, KIiimuH, mKaHuH, Opeamis i npoyecie cneyugiuHux 4acmomHuux xapakmepucmux y eepyax. Illocmynvoeano diacnocmuu-
HI | mepanesmuini MONCIUBOCIME 3ACMOCYBAHHSL BI0ENeKMPOHHOT MeOUYUHU, a came GIope3oHancHOl mepanii' y cnopmi.

Bucnoeok. Teopemuunum niotpyHmsam oOIpyHmy8anHs 3acmocy8ants 6ioeneKmpoHHoi MeOuyuHu y cnopmi € cyuacui gynoamen-
manvHi 6ioizuuni 3HaHHA NPo 6Y008Y MKAHUH TI0OCLKO20 MINA HA HAHOPIBHI iX CIMPYKMYPHOI opeaHizayii, MacHimoenekmpoximiuna
meopisi 0OMiHy pedo8uH, YacmomHoO-X6Ulb08d OIloGI3uUHA MOOELb CIPYKMYPU MiNa IH0OUHU MA HASBHICIb Y KOHCHO20 MUNY MOLEKYI,
KIIMUH, MKAHUH, OP2anie I npoyecie Cneyu@diuHux wacmomuux Xapakxmepucmux y eepyax. diaenocmuuni Moscaugocmi 6ioenekmpo-
HHOI MeOuyuHu y cnopmi, a came 6iope30HaAHCHOI mepanii, NOIAAIOMb Y MONCIUBOCE 30TUCHIOBAMU 00 €EKMUBHY THCMPYMEHMANbHY
OYIHKY makux napamempig: 1) Qynkyionyeanus opeanie i cucmem opeamis 3a iONOGIOHICIO iX YACMOM NOKAZHUKAM HOPMU 3 8epu-
¢hixayiero namonoeiunux 6iOXuIeHdb uje Ha OOKIIHIYHOMY emani; 2) HASAGHUX KOMINOHEHMI8 MIKpoOioMy 3 6epuikayicio namoniociuHux
azenmig i npoyecie i3 8USHAYEHHAM iIX OPICHMOBHOI NoKani3ayii 8 opeanax abo yacmunax mina; 3) oyinKy akocmi iHOUBIOYANIbHO2O
XAPUYBAHHSL KOJCHO20 CHOPMCMEHA 3 8ePUDIKAYIEIO 11020 XAPUosux dediyumis, niobopom HeoOXIOHUX UoMY HYMPIEHMIE ma 3a HeoO-
XIOHOCMI 8UKOHY8aMU THOUBIOYaTbHULL NIOOIP HeOOXIOHUX (papmakonociunux npenapamis, 4) iHOUBIOYATbHUX 0COOTUBOCMEN NOMOY-
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HO20 NCUXOeMOYINIHO20 CMAHY Cnopmcemenda. JiaeHoCmuuri MOXCIUBOCI OI0eNeKMPOHHOL MeOuyuHy y cnopmi, a came 6iope30HaH-
cHOI mepanii, noaseailoms y Moxcaugocmi 30iticHoeamu: 1) xopexkyito/onmumizayito QyHKYIOHY8AHHA Op2aHie i cucmem Opeawis i3
YACMOMHUM HIBETIOBAHHAM NAMONOIYHUX NPOYECi8 Ha QOKIIHIUHOMY emani, 2) KOpeKyilo MiKpoOiomy 3i 3HUUWEHHAM NAmMOI02IYHUX
acenmig; 3) onmumizayiro 1imgoopenaicy ma penapayii' y M s308il, KiCmKkogo-cyenobosii cucmemax; 4) mepanesmuyny pooomy i3
ncuxoeMoyitinum cmanom cnopmemenie. bioenexmponna meouyuna i 3okpema memoouxu 6iopezonancnoi mepanii € nepcnekmueHuM
i QOYINbHUM MEOUUHUM HANPAMOM OJiA 3ACMOCY8AHHA Y CHOPMI.

Knrouogi cnoga: bioenekmponna meouyuna, MazHimoeneKmpoximiuna meopis 0oMiny peuosun, biope3onancua mepanis, e1ekmpo-
Maznimue noie, 300p08 s, CNOPMUBHA MEOUYUHA.
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BIOELECTRONIC MEDICINE FOR SPORTS: JUSTIFICATION OF BIOPHYSICAL
MECHANISMS AND CLINICAL FEASIBILITY OF USE

Actuality. The search for effective methods capable of normalizing and optimizing metabolic processes at the tissue level in athletes
to maintain their health and high performance remains relevant. Bioelectronic medicine is at the forefront of a potential revolution
in the treatment of diseases and is a promising direction of scientific research, it is one of the most promising and effective directions
of therapeutic correction of metabolism in tissues in vivo in athletes, it is the result of innovative discoveries of mechanisms of neural
control of biological processes of disease pathogenesis and development of devices to modulate these specific neural circuits as
electron therapy instead of drugs.

The purpose of this theoretical study was to conceptualize a system of biophysical fundamental scientific views regarding the
possibilities of applying bioelectronic medicine, namely bioresonance therapy in sports.

Material and methods. General scientific methods and theoretical methods were used in this theoretical study.

Research results. This theoretical study extrapolated the concepts of the magnetoelectrochemical theory of metabolism and the
existing fundamental knowledge about the role of electromagnetic processes in the human body to substantiate the possibilities of
applying the methods of bioelectronic medicine, in particular, bioresonance therapy in sports. Substantial descriptions of the basic
ideas about the frequency-wave biophysical model of the human body structure and the presence of specific frequency characteristics
in hertz in each type of molecules, cells, tissues, organs and processes were developed. The diagnostic and therapeutic possibilities of
using bioelectronic medicine, namely bioresonance therapy in sports, were postulated.

Conclusion. 1. The theoretical basis for justifying the use of bioelectronic medicine in sports is modern fundamental biophysical
knowledge about the structure of tissues of the human body at the nanolevel of their structural organization, the magnetoelectrochemical
theory of metabolism, the frequency-wave-wave biophysical model of the structure of the human body and the presence of each type
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of molecules, cells, tissues, organs and processes of specific frequency characteristics in hertz. 2. The diagnostic capabilities of
bioelectronic medicine in sports, namely bioresonance therapy, are the ability to perform an objective instrumental assessment of
the following parameters: (1) parameters of the functioning of organs and organ systems according to the correspondence of their
frequencies to normal indicators with verification of pathological deviations even at the preclinical stage; (2) to verification of existing
components of the microbiome, pathological agents and processes with determination of their approximate localization in organs or
parts of the body, (3) the assessment of the quality of individual nutrition of each athlete with verification of his nutritional deficiencies,
selection of necessary nutrients and, if necessary, individual selection of necessary pharmacological drugs; (4) the assessment of
individual characteristics of the athlete’s current psycho-emotional state. 3. The diagnostic capabilities of bioelectronic medicine
in sports, namely bioresonance therapy, are the ability to perform: (1) the correction/optimization of the functioning of organs and
organ systems with frequency leveling of pathological processes at the preclinical stage; (2) the correction of the microbiome with the
destruction of pathological agents, (3) the optimization of lymphatic drainage and repair in the musculoskeletal system, (4) therapeutic
effect on the psycho-emotional state of athletes. 4. Bioelectronic medicine and, in particular, methods of bioresonance therapy are a

promising and appropriate medical direction for use in sports.

Key words: bioelectronic medicine, magneto-electrochemical theory of metabolism, bioresonance therapy, electromagnetic field,

health, sports medicine.

Beryn. AkTyanbHicTh. 3araibHOBIIOMO, IO HaMi-
TUIIAcs Jiesika Kpuza y mnpodeciiiHoMy cropTi uepes Te,
0 MOXITUBOCTI aJIanTallii opraHiamy CIIOPTCMEHIB J0-
CAMIM TEBHUX MEX. [Ipy IIbOMY BHCOKOIHTCHCHBHHIA
TPEeHYBaJBHUI MpoIeC, BUpaXKeHi (i3udHi Ta ICUX0eMO-
iMHI HABaHTaKEHHSI, HEJIOCTATHIH JIIKAPCHKUI KOHTPOJIh
3a CTaHOM (DYHKITIOHAJILHUX CHCTEM OpraHi3My CIOpTC-
MEHa, 3a aJICKBATHICTIO HOTrO BiJHOBJICHHS, OOMEKCHI
MOXITMBOCTI 3aCTOCYBaHHS (DapMaKoJIOTIYHUX 3ac0o0iB
y TpoLeci BiIHOBJIEHHS, YKOPOYEHI KypCH JiKyBaHHS
MY HE3AY)KaHHSIX, CE30HHUX 3aCTyJax, HAsBHICTb BOT-
HUIL XPOHIYHOT 1H(EKIil MOXKYTh MPU3BOIUTH IO CHC-
TEeMaTHYHOTO TIOCTYIIOBOTO 3HIDKCHHS PIBHS 3/I0POB’S
CIIOPTCMEHIB Ta 3MEHIIYBaTd (PyHKIIOHAJIbHI PE3epBU
IXHBOTO OpTaHi3My. SIK HACITI/IOK, 1Ie MOYXE 3yMOBIFOBATH
3HMKEHHSI CIIOPTUBHOI pe3ysbTaTuBHOCTI. Lle 3ymoBIIoe
AKTyaJIbHICTh TOIYKY €()eKTUBHUX METONMK, sIKi 3/1aTHI
HOpMaJi3yBaTH Ta ONTHUMI3yBaTH METa0OJi4HI MPOLecH
Ha TKAHUHHOMY PiBHI Y CIIOPTCMEHIB IS TTITPUMKH X~
HBOTO 3/I0POB’sI Ta BUCOKOI Pe3yNbTaTHBHOCTI.

VY 3a3HaueHOMY acmeKTi Ol0eNeKTPOHHA MeEIUIITHA
MIPOIOBXKYE 3aJIUIIATHCS OJHUM 13 HaOLIbII Tepcrex-
TUBHUX Ta JIIEBUX HANpPSMIB TEPareBTHYHOI KOPEKIIil
MeTaboli3My y TKaHMHax in vivo y cropTcMeHiB. [Ipu
IbOMY HayKOBUH 1HTEpec 10 METOAMK came Oiope3o-
HAHCHOI Tepamii Mae 3apa3 3poctatu. Lle Tak, OCKinbkH
Ha Cy4acHOMY eTari BiJ0yBa€ThCsl 3HAYHHU HAyKOBHH
MIPOPUB y PO3YMIHHI POJIi €JIEKTPOMArHITHUX MPOLECiB
y 3a0e3neueHHl ()eHOMEHA JKUTTSI, MKKIIITHHHOTO CHT-
HAJIHTy Ta MeTaboi3My y KIITHHAX >KMBUX OpraHi3-
MIB — MEPEXiJ Bijl eNEKTPOXIMIYHOT MapagurMu 0OMiHY
pedoBHH A0 MarHitoenekrpoximiyHoi (Boyko, 2003;
Boyko, 2022; Gulyar, 2022; Kolbun, 2022; Mintser, et
al., 2019; Mintser, et al., 2020; Mintser, et al., 2021;
Mintser, et al., 2023; Nevoit, 2021; Nevoit, et al., 2023).
Takok KOMIT'FOTepU3allis Ta TEXHIYHUN TPOTrpec 3yMo-
BN 3HAYHUHN SIKICHUI TPOPUB Y TEXHIYHUX MOXKIIH-
BOCTSX, 3PYYHOCTI, JIOCTYIHOCTI Ta Pi3HOMaHITHOCTI
cepTu(iKOBaHOTO MEIMYHOTO OONajHaHHS s Oioe-
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JIEKTPOHHOT Tepamii. bioelekTpoHHAa MemuIuHa — 1Ie
pe3yasrar 00’€HAHHSI MOJCKYIISIPHOI MEIUIIMHHU, HEH-
poGionorii, iHxeHepii Ta iIHPOpMaTHKH 3 PO3POOICHHIM
MPUCTPOIB ISl TIarHOCTHKHM Ta JIKYBaHHS 3aXBOPIO-
BaHb. bioeneKTpoHHa MemUIMHA — 1€ Pe3yabTaT HOBa-
TOPCHKUX BIJIKPUTTIB MEXaHi3MiB HEHPOHHOTO KOHTPO-
M0 O10JIOTIYHHX TPOIECIB, SIKI CTAHOBIIATH IATOTCHE3
3aXBOPIOBaHb, 1 HABITH PO3POOICHHS IPUCTPOIB I MO-
JUyJSIinii Ux crenuigHIX HeHPOHHMX JIAHIIOTIB 33 IS
Teparlii 3a JOIOMOTOI0 eJIEKTPOHIB 3aMicTh JiKiB. bioe-
JICKTPOHHA MEANIIIHA 3HAXOANTHCS Ha IIEPETHBOMY Kpai
MOTEHIIIIHOT peBOMIOLIT y JiKyBaHHI 3aXBOPIOBaHb Ta
€ TICPCTIEKTHBHIM HAIPSIMOM JIS1 HAyKOBHX JOCIIKCHD
(Datta-Chaudhuri, et al., 2021; Ezeokafor, et al., 2021;
Ganzer, Sharma, 2019; Gibney, et al., 2021; Olofsson,
et al., 2017; Sanjuan-Alberte, et al., 2018; Singh, et al.,
2022; Sevcencu, 2022).

Ie Bce Tak, ockinbku Hayka XXI CT. 3HAYHO TIPOCY-
HyJacsl BIepes 1 mepeinuia modabHUi pyOikoH OMaHy-
BaHHS MIKpPOPIBHsI OyZI0BU PEUOBUHU. YCBIJOMJIEHHS TOTO
¢akry, 1m0 Ha piBHX moHax 10'* HM peyoBHHA Ma€ elleK-
TPOMArHiTHy Oy/IOBY 1 CKJIaJIa€ThCS 31 CTPYKTYP €IEKTpO-
MAarHiTHHUX TOJIiB, IPHHITUIIOBO 3MIHMJIA HAYKOBHH MOTIIST
Ha MBI O10JIOT1YHI CUCTEMH, BKITIOUAIOUN OPTaHi3M JIFOTU-
Hu. Lle BimKpmito mepes MeIYHOI0 HAYKOIO TPUHITHIIOBO
1HIII TOPU3OHTH BUBYEHHS 1 PO3yMiHHS TpOLECiB Oya0BH
Ta (DYHKITIOHYBaHHS OpTaHi3My JIFOJMHH. SIK KOITUCH IOsiBa
MIKPOCKOITY cTajla OCHOBOIO HAYKOBOI'O IIPOPHUBY, TaK 1 Te-
Tiep HOBITHI 3HaHHS KBaHTOBOI ()i3vku cTaym (yHIamMeH-
TOM (pOpMYBAHHS BIOCKOHAJICHOI ITAPAJIUTMU YSIBICHb ITPO
JKMBI TKaHMHU Tia joaubu (Mintser, et al., 2019, 2020,
2021, 2023; Nevoit, 2021; Nevoit, et al., 2023). Lli ¢pynna-
MEHTAJIBHI 3HAHHS MAlOTh BCECBITHE BU3HAHHS 1 MOBHHHI
MIPOJOBKYBATH CBOIO IHTETPALIi0 Y MEANYHI HAYKH, 30Kpe-
Ma Y CIIOPTHUBHY MEUITHHY.

MeTta mocainKeHHsI — KOHIICITYali3yBaTH CHCTEMY
0ioizMuHUX (PyHTAMEHTAIBHUX HAyKOBUX TIOIVISJIIB
CTOCOBHO MOJKJIMBOCTEH 3aCTOCYBaHHs 010€JIeKTPOHHOT
MEJIMIIMHY, & came O10pe30HaHCHOI Tepartii y CIopTi.
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Marepianu Ta metonm aocJimkenHs. Haykosa po-
00Ta € (parMEeHTOM HAyKOBO-JOCIITHOT poOOTH Kade-
JpY BHYTPIIIHIX XBOPOO Ta MEIMIMHHU HEBiTKIAIHUX
craniB [lonTaBCHKOrO JEPKABHOTO METUYHOTO YHIBEp-
curety «Po3poOieHHS anropuTMiB 1 TEXHOJOTIH 3a-
MIPOBADKEHHS 30POBOTO CHOCOOY JKUTTS Y XBOPUX Ha
HEeiH(EeKIiifHI 3aXBOPIOBaHHS HAa OCHOBI JOCIIJKCHHS
¢dyHKIIOHATBEHOTO cTatycy» (Ne mepskaBHOI peectpaii
0121U108237).

HayxoBa po6oTa mpoBeneHa CIUTBHO 3 TaAKHMHU Ha-
yKkoBUMHU ycTaHoBamu: 1) I[lonTaBchKuUM JiepyKaBHUM
MeanuHuM yHiBepcutetoM (36011, m. Ilonraa, ByJI.
[leBuyenka, 23), KOOpAMHATOP CHIBIpaIl — 3aBimyBad
kadeapu BHYTPIIIHIX XBOpOO Ta MEIWIIMHU HEBIM-
KJIaJHUX CTaHiB, npod., A.mea.H. M.M. ITloTsxeHko;
2) JINTOBCHKHM YHIBEpPCUTETOM HAYK IPO 310POB’sI (BYJI.
A. Minkssiutoca, 9, LT-44307, m. Kaynac, JlutBa), xo-
OpJMHATOP CIIBIpalll — 3aBiyBad Kadeapu Heppoo-
rii, mpod., a.men.H. .A. Bymo6mnite. Jlikap O. dixronosa
B3sUIa yYacTh Y JOCIDKCHHI SIK 1HII[IaTUBHUE JTOCIII-
HUK-TIONTYKay.

VY 1bOMy TEOPETUYHOMY JOCIIIKCHHI OYITH BUKOPH-
CTaHI 3araJbHOHAYKOBI (PO34JICHYBAHHS Ta iHTErpamis
CJIEMEHTIB JIOCITIKYBAHOI CHCTEMH, YSBHHHA EKCIECpPH-
MEHT, JIOT14He, ICTOPUYHE JOCIIIKCHHS, aHalli3, 1HIYK-
1isT, ISMYKI[isl TA CHHTE3 3HAaHb) 1 TEOPETHYHI (METOJI MO~
OymoBH Teopii, JTOTIYHI METOAM, TPABUIIA HOPMATHBHOTO
XapakTepy) METOIHU JTOCIIIKSHHS.

PesyabTaTn gocauigkeHHsi Ta iX 0OroBOpeHHs.
[IpoBeseHO CUCTEMHUH MEIMUYHHUI aHAIi3 Ta y3aralib-
HEHHSI CyYaCHHUX IMOTIISAIB Ha 6i0(iznuHe 00IpyHTYBaH-
HSI MOXKJTUBOCTEH 010€JICKTPOHHOT MEJMIIMHU Y CIIOPTI.
3pobneno (dyHIaMeHTanbHE 3aKIOYEHHS, 10 TPUH-
UMK TEPaNeBTUYHUX MOXKIMBOCTEH 0i10€IeKTpOHHOL
MEIUIMHY, a caMe METOAMK OiOpe30HAHCHOI Teparii,
0a3yroThCS Ha MPUHIIMIIAX CTPYKTYPHOI OyIoBH Marepii
Ha cybaTomMapHOMY I aToMapHOMY piBHAX. [Ipu oMy
JIAIIUTE HAyKOBOTO BHCHOBKY, III0 3a3HaueHe (GpyHIaMeH-
TallbHE 3aKJIFOYCHHS BUXOJIUTh 13 TAKUX HOBITHIX JJIS Op-
TOOKCATBHOT MEIUIINHHY (a1e He s (QyHAaMEeHTaTbHOL
HAayKH) KOHIIENTIB, SIK 4aCTOTHO-XBHJIbOBa OioQiznyHa
MOZIETb CTPYKTYpPH Tilla JIOMWHHM, Ta TOBEACHOTO (ak-
Ty HasIBHOCTI CHEUM(IYHIX YACTOTHHX XapaKTEPUCTHK
y repuax (I'm) i KoXKHOTO THITY MOJICKYII, KIIITHH, TKa-
HHH, OPTaHiB i MeTa0OIIYHHX MPOIIECIB y Tl JIIOIUHH.

Jlis mopaneIinoi iHTErpamii iedl y CcHCTEMHY Ta
CIIOPTUBHY MEJUIIMHY OyJI0 po3po0ICHO TaKi CIIPOIICHI
OOTPYHTYBAJIBHI OIUCH 3a3HAUYCHUX 0a30BUX YSIBIICHb:

1. Yacmommno-xsunvosa bioghizuuna mooenvb cmpyx-
mypu mina moouHu — 6a306utl KOHyenm OJisk pO3yMiHHsL
ma onucy QyHKYiOHYB8AHHA JHCUBUX KATMUH N VIVO HA HA-
nopieni i nubwe (10 1m) ix cmpykmyphoi opeanizayii.
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OOrpyHTyBaHHS. Ycsi Marepisi TUTaHeTH 3eMilsl Ta
TILJI0 JIFOOWHU CKIaIat0Thes 3 Ou3bko 100 BUAIB aTOMIB.
be3 3anexHOCTI BijJl BUAYy aToMa BCi aTOMH CKJIaJIal0Th-
sl 3 Aapa, CNEKTPOHHOI 0OOJIOHKH 1 € JIUJICHUMH, MarOTh
KOPITyCKYJSIPHO-XBHIIBOBY €JIEKTPOMArHITHY CYTHICTh
oprasizaiii, TOOTO BOJIOIIFOTh BIACTUBOCTSIMH 1 YACTKH,
1 xBwIi BopHOoYac. [Ipu oMy sapo aTroMa CKIaIa€eThes
3 MOJILOBUX CTPYKTYp — (DEpMIOHIB, SKi 00’ €IHYIOTh-
cs1 (pyHIAMEHTAIBLHUMH TOJLOBUMH CHJIAMH E€JIEKTPO-
MAarHiTHOTO, CHJIBHOTO, CJIa0KOrO SICPHUX B3aEMOIIH,
HOCISIMH SIKHX € O030HHM — BiJIMOBIJIHO YCI YaCTHHKH
aToma € pisHUMH (opmamu eHeprii. CyMapHO eHeprii,
10 YTBOPIOKOTH aTOMH, 3yMOBIIIOIOTh Bi/IMOBIAHI €JIeK-
TPHUYHI 3apsau aroMiB. [le 3yMoBIt0e 0OMIHHY B3a€EMO-
IO CNEeKTPOHIB MK aTOMaMH, IEPBHHHI BIACTHBOCTI
aTOMIB 1 YTBOPEHMX HHUMH 00 €KTIB (MOJICKYJ TOIIIO)
MaKpOpiBHS CBITYy — BIANOBIIHO BCi XiMiuHI peakmii
€ pe3yJIbTaTOM OOMIHHOT B3a€MO/IiT €JICKTPOHIB MiX aTo-
MaMH, Ta XiMiYHa PEaKTUBHICTh y3araji € BTOPUHHOIO
BIIACTHBICTIO, SIKa 3yMOBIIOETHCS EICKTPOMArHITHUMH
XapaKTepUCTHKAMU aToMiB. TakuM YMHOM, BiJIIOBiJTHO
IO Cy4acHUX HAYKOBHX MOIVISAIIB, OPraHi3M JIOIHHU Ha
Cy0aTOMHOMY it aTOMapHOMY PIBHSIX M€ MOJIBOBY €JICK-
TpoMarHiTHy OymoBy. ToMy TiJIO TIOMWHMA MOXKHA PO3-
ITIAJaTH HA MIKPOPiBHI HOTO CTPYKTYpH SIK GopMmy PyH-
JAMEHTAJIbHO OPraHi30BaHOI €HEeprii, ska Mae CyMapHi
CHEPTeTUYHI XapaKTEPUCTUKH YACTHHOK MiKPOCBITY, 1110
iX yTBOPIOKOTH (KBapKH, aHTUKBAPKH; (epMiOHHU 1 6030-
HU, HEWTPOHHU, [TPOTOHH, CIICKTPOHHU; aTOMHU, MOJICKYJIH
Tomo). I, BiAMOBIIHO, TiJIO JIFOAMHU MOKE OyTH OIuca-
HO y MOJIEIi, 110 aCTh 3MOT'Y XapaKTepU3yBaTu CIICIHU-
(GIYHICTh CHEPreTHYHUX BJIACTHUBOCTEH HOTrO TKaHHH,
opraHiB i mpoueciB Merabomnizmy y HuX. LlpoMy omucy
BIJIMIOBIJIA€ YaCTOTHO-XBHJIbOBA Oio(izuHa MOIENb
cTpyKTypH Tina monuau (Mintser, et al., 2021; Mintser,
etal., 2023; Nevoit, 2021; Nevoit, et al., 2023).

2. Bionogiono 00 uacmomuo-xeunvoeoi Mmooeni
CMPYKmMypu mina s0OUHY, KOJICHULL MUn MORAeKyl, Kii-
MUuH, MKAHUH, OP2anise i npoyecie mae ceoi cneyupiuni
yacmommui xapaxmepucmuxu y eepyax (I'y).

OOrpynTyBaHHs. Tina BCiX KMBUX OPTaHi3MiB 1 JIFOIU-
HH MOOYI0BaHi1 3 aToMiB. SIIpo KOXKHOTO aroMa Mae 3apsiji
1 IOCTilHO 00epTaeThest. [y KOKHOTO BUILy aroma, pedo-
BUHHU XapaKTepHa BIACHA cliel(idHa MOCTiiHa YacToTa
o0epTaHHs — Tperiecist spa. 3a BiJOMOK) 4acTOTOK Tpe-
ecii siiep MOKHAa BCTaHOBIIFOBATH CKJIAJ Tija JIFOAWHH,
HAsBHICTh THX 400 iHIIMX PEYOBHH, TUIIIB KIITHH 1 TKa-
HUH, MPOIIECIB Y HbOMY. 3TiTHO 13 Cy4YaCHUMH HAyKOBUMH
T IX0/IaMH, TIPETIECis SIS aTOMiB MOXe OyTe BCTAHOBJICHA
TaK: HEOOXIJHO S/Ipa aTOMIB ONPOMIHIOBATH PaiOXBUIIS-
MH, MOCTIHHO 3MIHIOIOYHM YacTOTY, JOKM BOHA HE CIIiBIIA-
€ 3 YaCTOTOIO TIperecii suep, My IbOMY BUHUKHE Pe30-
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HaHC, sIKKii Oyze 3ahikcoBaHO BUMIPIOBATIGHUM IIPUIIAJIOM.
Le#i npuHIMIT JaB 3MOTY HayKOBO BCTAHOBUTH YaCTOTHI
XapaKTePUCTUKK OINBIIOCTI BITOMUX MIKpPOOPraHi3MiB,
XIMIYHUX PEUOBHH, TKAHHH 1 MPOLECIB (yHKIIOHYBAHHSI
OpraHiB JIFOJICHKOTO Tia. Takok BiH HIMPOKO BUKOPHCTO-
BYETBCS Ul TIPIYKUTTEBOTO BHBYCHHS CTPYKTYPHOI Op-
raHizamii Tina JIIOOUHU — METOM SIICPHOTO MAarHiTHOTO
pe3oHancy. Y 1952 p. 3a BIAKPHUTTS SBUIIA SACPHOTO Mar-
HiTHOTO pe3onancy demixe brox i Easapn Iypcen (CILA)
orpumarin HoGeniBebky mpemiro 3 ¢izuku. Y 2003 p. 3a
PO3pOOICHHS AIarHOCTHYHOTO METOMY MarHiTHOPE30HaH-
cuoi Tomorpadii [Ton JlayrepOyp (CIIA) i [Turep Menc-
¢dun (BenukoOpurasisi) orpuMani HoOemiBebKy npemito
y raiy3i (izionorii Ta MeIUITMHN. TaKUM YUHOM, BIIIOBII-
HO JI0 Cy9acHHX HayKOBHX IOIISIIIB, PEUOBHHH (MiKpoOere-
MEHTH, BiTaMiHH, TOPMOHH TOIIIO), TUIIH KJIITUH 1 TKAaHUH
(MiKpOOpraHi3MH, PakoBi KJIITHMHHM TOINO), METaOOIiuHi
MPOLIECH B OPraHi3Mi JIFOJIMHA MOXYTbh OyTH Bepr(iKoBaHi
32 CyMapHUM YacTOTHHM CKJIQJIHUKOM BJIaCHHUX MeTa0o-
JIYHKX MPOLIECIB Y HUX 3a JIOTIOMOTOIO CIIEIiabHOTO Jia-
THOCTUYHOTO OONaHAHHS, IO JIa€ 3MOTY (hiKCyBaTH sIBU-
e pe3onancy (Koutcher, Burt, 1984; Mintser, et al., 2021;
Potyazhenko, Nevoit, 2019).

Ha migcrasi 3a3Haye€HOr0 B XOI1 BUKOHAHHS TEO-
PETHYHOTO JIOCHI/DKEHHS CTOCOBHO JIiarHOCTUYHUX
MOXITUBOCTEH 3acTOCYBaHHS O010pe30HAHCHOI Teparrii
y cropTti Oys10 HOCTYIOBAHO TAKE:

1. Mooicha 30iticuiosamu 06’ €KmusHy iHCmpyMeH-
ManvbHy OYiHKY YHKYIOHYBAHHS OPeaHis i cucmem opea-
Hi8 3a BIONOBIOHICMIO IXHIX YaCMOM NOKA3HUKAM HOPMU
3 8epupirayiero namonoSiyHUX GIOXUNIEeHb e Ha OOKIi-
HIuHOMY emani (npemopOiona OiacHOCUKa).

OOrpynryBanHsa. BiamosigHo m0 3a3HavYeHHX Oa-
30BUX KOHIICNTIB, CTa€ 3pO3YyMUINM, IO IS KOXKHOL
3M0POBOi TKAHWHH Ta KOYKHOTO 370POBOTO OpraHy
€ XapaKTepHHM Halip BIACHUX YaCTOT IX HOpPMAaJbHO-
ro ¢ynkionyBanHs. 1li 4acTOTHI KOMIIOHEHTH MAarOTh
MPUHIMIOBE (Di310JI0TIUHE 3HAYEHHS, OCKUIBKA BOHH
€ CKJIaJIOBOK) YAaCTHMHOK MIKKJITHHHOTO CICHAJIIHTY Ta
€JICKTPOMATHITHOI KOMYHIKaIlii MK TKAHWUHAMM i1 VIVO
(Levin, et al., 2017, 2021; Levin, 2014, 2021; Nevoit, et
al., 2023). 3a BUHUKHEHHS MaTOJIOTTYHKUX CTaHIB BiJ3HA-
YaeThCs BIAXWICHHS Bl YACTOTHOTO CIIEKTPA, 1[0 MOXKE
OyTH 3aikcoBaHE 3a JOMOMOTOK OONIaHAHHS /I 010-
pe30oHaHCHOI Teparii Ha JOKIIHIYHOMY eTalli maTojorii
(Sylver, 2011; Vértesi, 2024, 2010).

2. Moscna 30ilicHiosamu 00 €KMUBHY THCMPYMeH-
ManvbHy OYiHKy MIKpoOioMmy 3 eepugbikayicio namonoiy-

HUX a2eHmi8 1 NpoyYecis 13 BUHAUEHHAM IX OPIEHMOBGHOI

aokanizayii 8 opeanax abo yacmunax mina.
OOrpyHTyBaHHS. 3arajibHOBiIOMO, IO TiJIO JIFOIH-
HU ckianaetbes 3 30 TpmibitoniB kmituH. [Ipu npomy
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Ti70 JFOAUHU MicTUTh 40—50 TPUIBHOHIB KIITHH THIINX
MIKpOOPTaHi3MiB, sIKi HE BITHOCSTBHCS, BJIACHE, JIO Tija
JIOJIMHU ¥ OTpUMAIH HA3BYy «MiKpoOiom». 3apa3 JnoBe-
JICHO, 1[0 CKJIaJ, MIKpOOiOMYy BH3HAuUa€ KIIFOYOBI IMPO-
[ECH KUTTEMISITBHOCTI JIFOACHKOTO TiJIa — BiJl MPOIIECiB
MIepETPaBIICHHS Ta 3aCBOECHHS 1Ki 10 CKJIQJIHUX IMyHHUX
BIJIMOBiiell Ta BIUIMBY Ha BUILYy HEPBOBY JiSUIBHICTBH
monuan (Ursell, et al., 2012; Rackaityte, Lynch, 2020).
Tomy MaTn «310pOBHil» MIKPOOIOM Ty’Ke BaXIJIUBO IS
criopTcMeHiB. HasiBHICTh XpOHIYHHX HECAHOBAaHMX BOT-
HUIl iHQEKIi, Ha/UIMIIKOBOTO OaKTepiaJbHOTO Tepe-
BaHTaXCHHS, 3pPYyIICHb SIKICHOTO CKJIaay MiKpoOioMy,
HasIBHICTh XPOHIYHOI MEPCUCTEHIII] BipyCiB, BHYTPUKJIi-
THHHUX TApa3uTIiB, HAJUTHIIOK IPUOKOBOT (JIOpPH TOLIO
MOXKYTh 3yMOBITIOBAaTH 3arajibHe HABAHTAKCHHI HA Opra-
HI3M CIIOPTCMEHA, 3HUXKYIOUN METa0OTIYHUH MOTEHITiaT
SK OKPEMHX HOro oprasis, Tak i Tina y minomy. OcKiib-
KM 3apa3 BiJJOMi YacCTOTHI XapaKTePUCTHUKH OiIbIIO-
CT1 MIKpOOPraHi3MiB i CTBOpEHI 4acTOTHi 6a3u JaHuXx/
cenekropu (Hanpukiaa, The Consolidated Annotated
Frequency List — CAFL, The Non-Consolidated
Frequency List — NCFL, The All-Frequencies CAFL
(AFCAFL Tom10)), TO HasiBHI TEXHIYHI MOKIIMBOCTI JJIs1
BepH(dikaiii MaTOreHeTHYHUX CKJIATHUKIB MIKpoOiomMy
3a JIOTMOMOTOr0 00JIaiHAHHS 010€JIEeKTPOHHOT METUITUHH
(Sylver, 2011; Vértesi, 2024, 2010).

3. Mooicna 30iticHrosamu 00 €KmMugHy IHCMpYMeH-
MAibHy OYIHKY SKOCMI IHOUBIOYAILHO20 XAPYYBAHHS
KOJICHO20 CNOpMCMeHa 3 epuixayicio 1020 Xapuoeux
Oegpiyumis, niobopom HeobOXIOHUX TioMy HYympieHmie ma
3a HeoOXIOHOCMI BUKOHY8AMU [HOUBIOVANLHULL NIOOIp
HeOOXIOHUX (hapMaKoLoSIuHUX Npenapamis OJisk KOJNCHO-
20 CROPMCMEHA BIONOBIOHO 00 1020 8IACHO20 YACHOM-
HO-X8UIbOBO2O CHEKMPA CKAA0Y Mid.

OO6rpynTyBanHs. OCKIJIBKH BeCh MaTepiajbHUNA CBIT
MoOYZOBaHO 3 aTOMIB 1 Bce HaBKOJHIITHE MAa€ CBOi Jac-
TOTHI XapaKTEPUCTHKH, TO 1€ PO3MOBCIO/KYETHCS 1 Ha
Ky, 1 Ha (papMaKoJIOTIYHI Mpemnapary. 3apa3 TaKok po3-
pobreHi Ta iCHYIOTh 0a3W YAaCTOTHHX XapaKTEPUCTHK
MPOIYKTIB XapuyBaHHS 1 3HAYHOT KUTBKOCTI MEIMKaMEH-
TiB. BiZIMOBiIHO, iCHY€E TeXHIYHA MOXJIMBICTD 3a JIOTIO-
MOTOF0 00JIa THaHH 1Tt 610pEe30HAHCHOI Tepaltii JiarHo-
CTyBaTH Xap4oBi AedinnuTH (BiTaMiHHI, aMiHOKHCIIOTHI,
MiHEepabHi TOIIO) Y MEHIO CIIOPTCMEHA, BUKOHATH IPO-
¢eciiinunii miabip Horo xapuyBaHHS 32 0COOIHUBOCTSIMU
4aCTOTHO-XBHJILOBOI BIMOBI/I Horo opraxizmy. biope-
30HaHCHE TECTYBAaHHS JIIKiB MOKE JOIIOMOTTH IiiOpa-
TH HAWOLTBII ePEeKTUBHUN (hapMaKOJIOTIYHHIA areHT abo
KOMOIHAIi0 3 HASBHUX aHAJIOTIB Pi3HUX (hapManeBTHU-
HUX BHPOOHHKIB UIT KOHKPETHOTO CIIOPTCMEHA BilIIO-
BiJTHO JIO OCOONMBOCTEH HOro 0OMiHY pe4oBHH. Yce 11e
BiJIKpUBA€ 3HAYHI MEPCICKTUBYU IS MOAATBIIOI ONTH-

MNe 3, 2023 o7 ==




®disuyHa Tepania. EproTepania. Auckycii

Mi3amii )KUTTS 1 piBHA 30pOB’SI CHOPTCMEHA Ha MIIAXY
3pocTaHHs oro (izuunux moxumBocter (Islamov, et
al., 2004; Sylver, 2011; Vértesi, 2024, 2010).

4. Mooicna 30iticniosamu 06 €KmMueHy IHCmMpymeH-
MAnbHY OYIHKY THOUBIOVATLHUX 0COONUBOCMEl NOMOY-
HO20 NCUX0eMOYIIHO20 CIAHY CNOPMCMENd.

O6rpynryBanHs. [010BHIIT MO30K — II¢ OpraH, Jac-
TOTHI CKJIAJIHUKHM (DYHKIIIOHYBaHHS SIKOTO € HaWOUIbII
BUBYCHUMH. HeHpoHM ToJOBHOTO MO3Ky pearymoTh
B YHICOH Ha CTHMYJIH, CTBOPIOIOYM PHTMH MO3KOBUX
XBWJIb aKTUBHOCTI. EJeKTpUYHa aKTHBHICTH TOJIOBHOTO
MO3Ky OyJia BUBYEHA 32 JOIIOMOTOIO eJIeKTpoeHIedato-
rpadii, MaraiTHa — Mar"iroenaekrporpadii. 3anexxHo Bix
4acTOTH MO3KOBOT aKTHBHOCTI po3pi3HstoTh bera (13
1o 100 I'm), Anwda (8 mo 12,9 I'm), Tera (4 no 7,9 ')
i Jenpra (0,1 10 3,9 I'n) purmu. KoxkeH i3 nux puTMiB
€ 0COONMMBUM THIIOM KiPKOBOI aKTHBHOCTI 1 CIIiBBif-
HOCHTBCS 3 PI3HAMHU CTaHAMHU CBIJIOMOCTI, HAIPHKIIAJI
TPUBOTOIO, CIIOKOEM, CTAHOM CHY TOIIO0. MO3OK JIFOIH-
HU TIOCTIHHO BUPOOJISIE Pi3HY KUTBKICTh YyCIX LHUX Yac-
TOT OAHOYACHO 3aJIC)KHO BiJl MCHUXOEMOIIIHOTO CTaHy.
ToMy cTaH HaIIoOi CBIJIOMOCTI BiII3¢PKAIIIOE 3MilIaHY
AKTMBHICTh PUTMIB Pi3HUX XBHJIb MO3KOBOI aKTMBHOCTI
Ta Horo yokamizamito (Buzsaki, 2011; Buzsaki, Watson,
2012; Basar, Bullock, 2012; Gross, 2019). BianosiaHo,
32 OKpEMHMH YaCTOTHHMH XapaKTCPHCTHKAMHU MOYKHA
JIarHOCTYBaTW TIOTOYHUN EMOIINHHMIA CTaH JIIOIWHH,
SIKIIIO TTPOBECTH OOCTEKEHHS Ha TpIiIaax 0iope3oHaH-
cHoi Teparii (Brugemann, 1993; Dorfler, 2002; Kirsever,
2022; Will, 2003; Wild, 2009).

Y Xomi BHKOHAHHS TEOPETHYHOTO JOCIiKCHHS
OO JIKYBAIBHIX MOXKJIHMBOCTEH 3aCTOCYBaHHS Oiope-
30HAHCHOI Tepamii y cnopti Oy/0 HOCTYILOBAHO TAKE:

1. Moowcnusocmi Kopexyii/onmumizayii ¢yHkyiony-
BAHHA Op2aHi8 i cucmem Opeauis i3 YacCmOMHUM Hige-
JIOBAHHAM NAMOLOSIYHUX NPOYeci6 HA OOKIIHIYHOMY
emani.

OOrpyHTyBaHHs. BiAMOBIAHO 10 MarHiTOEICKTpPO-
XiMiuHOT Teopil OOMiHy PEYOBHH, MATOJNOTIYHUH MpO-
[eC MOYMHAE 3 SIBIITHCS 31 3MIHOIO SJIEKTPOMArHiTHUX
XapaKTePUCTHK aTOMIB Ta iX KOMIOHEHT IiJ BIUIMBOM
MATOTCHETHYHNX YMHHHKIB. SIK HACTIOK, 3MiHIOIOTHCS
CYMapHi EJICKTPOMArHiTHI XapaKTEPUCTHUKH MOJEKYI,
PEYOBHUH, 3r0oJIOM 1 KIIITHH, TKaHHUH. Lle mpu3BomuTh 10
MOSIBY 1HIIIOTO EJICKTPOMArHiTHOTO CUTHAJIHTY. XiMidHI
peaxiiii Ha piBHI KJIITHH TaKOX MOYHUHAKOTH Bi0yBaTHCS
1HAKIIe, OCKIIBKH XiIMi3M € BTOPHHHUM SIBUIIEM EJICK-
TpoMarHeTu3my. Lli elleKTpoMarHiToXiMiuHi 3pymicHHS
MOXYTh 3pOCTaTH 1 HAKOIIMYYBATHCS TPUBAIUK Yac Ta
3roIOM MaHi(peCTyBaTH y MPEIUKTOPU XPOHIYHHUX He-
IH(EKIIHHIX 3aXBOPIOBAHHS, a MOTIM NEPETBOPUTHCS
Ha xBopoOy (Mintser, et al., 2021). Ayie 4aCTOTHO-XBH-
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JBOBUI METOJ| JiarHOCTYBaHHS MOXCE 1AEHTH(IKyBaTH
MaTOJIOTIYHI TPOIECH Ha JOKIiHIYHOMY etarmi. Ilicns
JIarHOCTHKH MOXJIMBO MPOBEACHHS YaCTOTHOT KOPEKIIii
PE30HAHCHUMH YaCTOTaMH 32 JBOMA B3a€EMHOIOIIOBHIO-
FOYMMH TUTIAMHU JTIKYBaJIbHOTO BIUTMBY: TACHBHA TEPaIlis
i aktuBHa Tepamist (Brugemann, 1993; Dorfler, 2002;
Kirsever, 2022; Malmivuo, Plonsey, 1995; Sylver, 2011;
Vértesi, 2024, 2010; Wild, 2009; Will, 2003).

[MpuHIMn macuBHOI Teparmnii MoIsATae y TOMY, IO B3S-
THH BiJl OpPraHi3aMy CHTHAJ BiJJI3€PKaJIOIOTh 1 B iHBEp-
TOBAaHOMY CTaHi MOBEPTAIOTH 10 opraHizmy. llpu oMy
BiZIOyBa€ThCS TACiHHS IATOJOTIYHUX YACTOT IIHM «ITe-
PEBEPHYTHM) CHUTHAJIOM. 3a3HAuCHE IMOCTYIIOBO YCYyBa€
3 KIITHHHOTO EJICKTPOMATHITHOTO CHUTHAJIHTY Iarore-
HETUYHY YaCTOTHY KOMIIOHEHTY 1 CIpHs€E BiJHOBIICHHIO
HOPMAaJIbHOT KOMYHIKaIlii Mk KiiThHaMu oprasy. Le mo-
CTYTIOBO HOpMaJIi3y€e HOro (hyHKITIOHANEHY aKTHBHICTb.

[TpuHIMT AKTUBHOT Tepartii MoJIArae y ToMy, 1o IpH-
nan Oiope30HaHCHOI Teparlii aKTUBHO HaJae OpraHizMy
HOpPMAJIbHY YacTOTy POOOTH OpraHy, IOCTYIOBO HiOW
«HaB’si3ytoun» ii. Lle Takox cripuse Hopmaizamii GyHK-
[IOHYBaHHS OpraHy NUIIXOM aKTHBHOI IIPUIIAIHOT To1a-
9i HEOOXiTHUX YaCTOT MIKKJIITUHHOTO €JIEKTPOMAarHiT-
Horo curHaminry (Malmivuo, Plonsey, 1995; Dorfler,
2002; Kirsever, 2022; Will, 2003).

2. Mooicniusocmi kopekyii MikpoOiomy 3i 3HUUEHHAM
Namoo2IYHUX A2eHmie.

OOrpyHTyBaHHsI. 3HUIICHHS TATOTCHETUIHUX MIKpO-
OpraHi3miB BiIOyBa€ThCsl 3aBISKH YHIBEPCAJIbHOMY 3a-
KoHy BcecBiTy — 3akOHY pPe30HaHCHOI B3aeMOIil. SIKIo
BiZloMa yacToTa MiKpoOHOro areHTa (Bipyca, Oaxrepii,
rpuOiB, HAUMPOCTIIINX), TO MOJAYA Ii€] YaCTOTH HA Op-
TaHI3M JIFOIWHY Oy/Ie BUKJIMKATH PE30HAHCHI KOJUBAJIbHI
3MIHM Y MOP(OJIOTIYHUX CTPYKTypax JaHUX MIKpoopra-
Hi3MIB, SIKIIIO BOHU € Yy Tii mroauHu. [lonaga miei yactotu
HE BIUTMBA€ HAa TKAHWHU JIFOJMHH 1 HA IHIII MiKpoopra-
Hi3MH, OCKUIbKM BOHA € CHEUU(IUYHO0 Ui BU3HAYCHO-
o TaToreHa abo MaToreHiB, i [e 3rOJOM MPH3BEe A0 iX
¢isnmuHOrO pyiiHYBaHHS H, BiamosimHo, 3arnbemni (Clark,
2011; Dorfler, 2002; Kirsever, 2022; Will, 2003; Dartsch,
Heimes, 2022; Sylver, 2011; Vértesi, 2004).

3. Moocnueocmi onmumizayii nimgpoopenaxcy ma
penapayii' y m’s308it, KiCMKo80-cyen0008iti cucmemax.

OOrpynryBanHs. J{0BeIEHO, IO CTHMYIIAIIS HU3b-
KOYACTOTHUM CIIEKTPUYHUM CTPYMOM 13 4YacTOTOIO
omu3pko 2 I’ 31 crierudiuHo (POPMOIO EIEKTPUUHUX
IMIyJIBCIB BUKJIMKAE TIPUPOAHY MEPUCTANBTHKY Ta CKO-
POYEHHS IIAIKOi MYCKYIaTypd BEHO3HUX Ta JiMpa-
TUYHUX CYJIUH, CIIPHUSIIOYU TOJIMNIIEHHIO BEHO3HOTO Ta
TiM(aTHIHOTO BIATOKY. 3a3Hau€HE MOCHIIIOE TPOLECH
KIIITUHHOTO OOMiHY, CTUMYIIIOE apTepiajbHUA KPOBO-
00ir, CIIpHsie BUBEICHHIO HAUTUIIKOBOI PIAMHY 3 TKAHHH
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3a PaxXyHOK MDKKJIITHHHOTO JPEHaXy, 3MEHIIY€E M sI30-
BO-TOHIYHHUI CHHAPOM, TIOJIIIIYE MIKPOIIMPKYJISIIIO Ta
3MEHIITY€ 3aCTiHI SBUIIA Y TKAaHWHAX, 3AIHCHIOE MpPO-
THU3AMaJIbHUH BIUIHB, CTUMYIIOE PEHNapaTUBHI MPOIECH
(pano3aroeHns, po3cMokTyBaHHs remarom) (Dorfler,
2002; Kirsever, 2022; Will, 2003). 11i meTonuku edek-
THUBHI ITi]] 9ac JIKyBaHHS M’ s130B01, KICTKOBO-CYyTJI000BO1
cucteM (Abdulla, et al., 2019; Alzayed, Alsaadi, 2020;
Arneja, et al., 2016; Barassi, et al., 2020; Kanashiro, et
al., 2018; Marcia, Saba, 2017; Trof¢, et al., 2023; Page,
et al., 2014), o0 Mae MPUHIIUTIOBE 3HAYCHHS JUIS CIIOP-
TUBHOT ME/IUIIHU.

4. Mooscnusocmi mepanesmuunoi pobomu i3 ncuxoe-
MOYTUHUM CHAHOM CNOPMCMEHIB.

OOrpynatyBaHHs. OCKUIBKM TICHXOSMOIIWHUA CTaH
€ Pe3yJBTaTOM XBIJIHOBOI CNEKTPOMATHITHOI aKTUBHOC-
Ti TOJIOBHOTO MO3KY, TO 32 HEOOXiJHOCTI MOKIIMBA HOTO
KOpeKIlis a00 onTHUMi3alliss METOAUKaMK 010pe30HAHCHOT
teparii. [IpoBeneHHs1 macuBHOI OiOpe30HAHCHOI Tepamii
3 MOJAYeI0 TMAIiEHTy HOTO BIACHOTO iHBEPTOBAHOIO CHT-
HaJIy Jla€ 3MOTY BIUIMBAaTH Ha MaTOJIOTIYHI XBHIILOBI MPO-
LECH MO3KOBOI aKTHBHOCTI, 3MEHIIYIOUH iX. AKTHBHA Oi-
OPE30HAHCHA Tepartis Aa€ 3MOTY 32 PaXyHOK IHIYKIIIHIX
MPOrpaM MOJTYJTFOBATH aKTUBHICTh (Di310JIOTIYHUX PUTMIB
MO3KOBOI aKTUBHOCTI, HaB’ I3y F04H XBUIILOBUM ITPOLIECaM
HEHPOHAIBHOI aKTUBHOCTI HEOOXiHI YacTOTHI KOMIIO-
Hentu (Dorfler, 2002; Kirsever, 2022; Will, 2003). [Ipu
bOMY KJIiHIYHA €()ESKTHBHICTh 3a3HAYCHUX METOIHK JI0-
BCJICHA 1 3aCTOCOBY€ETHCS AJISI JIIKYBAHHS MCUXIYHUX PO3-
naaiB y MeauuHii npaktuii (Muresan, et al., 2021, 2022;
Won, et al., 2020). Tomy 3acTocyBaHHS CepTHU(IKOBAaHNX
MEIMYHUX TPWIAIIB Ol0pe30HaHCHOT Teparii JOLiIBHO
BUKOPHCTOBYBaTH B O3I0pOBYil poOOTi 31 CrOpTCMEeHa-
MH, OCKUIBKH iXHI (Di3WYHI JTOCSTHEHHS 1 MEepeMOrH Ha-
OpsIMY OB sI3aHi 3 TX MCHMXOEMOIIMHIM HaJIAIITy BAHHIM
(Kuettel A, Larsen CH., 2019; Akesdotter C, et al., 2022;
Walton, C.C., et al., 2023).

B ocranHe aecstupivysi 6arato MEAMKIB Big3Haua-
I0Th y CTIEIiasli30BaHUX IMyOMiKaIlisiX, 10 PO3BUTOK TEX-
HOJIOTIH MPOJOBXKYE 3MIHIOBATH CBIT 1 1110 010€JIEKTPO-
HHA ME/IMI[MHA 3HAXOAUTHCS B aBAHTAP/Ii PEBOIOIIIHHUX
tpanchopmaniit y Meamuniii chepi (Mintser, et al.,
2021; Olofsson, Tracey, 2017). Ha nymKy 4ducieHHUX
YUCHHX, TI0sIBa 3HAYHOI KUTBKOCTI MPUHIIMIIOBO HOBUX
napagurManbHo TpaHchopMyounx (yHAaMEHTAIbHUX
3HaHb 1010 OpTaHi3allii Ta (PyHKIIIOHYBaHHS MaTepii Ha
HAHOPIBHI MMOBMHHA BUKJIMKATH 3HAYHUH iHTEpec y -
KapiB i TpaHCc(HOPMYBATH MOTVIIIN CYYaCHOI MEIHIITHH
y OiK Mar"iToeJIeKTPOXiMiuHOI Teopii 0OMiHy PEUOBHH
(Mintser, et al., 2021; Boyko, Krasnogolovets, 2004;
Boyko, 2022; Kolbun, 2022; Gulyar, 2022). Ile nacts
MOJKJIMBICTB JIIKapsM MEperTH Ha OIbII TITHOOKHH pi-
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BeHb (PyHIAMEHTAJIBHUX YSBICHB PO (DYHKI[IOHYBaHHS
Tija JIIOAUHU. YC1 BUCHI TOM1 3pO3yMItOTh, 1110 CaMe eJIeK-
TPOMArHITHI MPOIECH KEPYIOTh MOJICKYJIaMH i pOoOIIsATH
Il MOJIEKYJTH Ta O10JI0T1YHI TKAHWHU XUBUMH. Lle nacthb
M 3MOTy HAYKOBO OOTPYHTOBAHO Ta YCBIOMIICHO 3/ilC-
HIOBaTH NPO(]IIAKTUKY 3aXBOPIOBAHB 3a IPHHIIUIIOBO
HOBHMH TI1/IX0/IaMH 13 3aCTOCYBaHHIM METOJIiB O10eeK-
TPOHHOT MEIMIMHA. Ha MyMKy Hamoro KOJCKTHUBY aB-
TOpPiB Ta HU3KM BUCHUX, KOPEKIisl (PYHKIIOHYBaHHS Op-
TaHIB 1 CHCTEM OpPraHi3My 3a JOITOMOTOK0 PI3HUX THITIB
@IIEKTPOMArHiTHOI eHeprii (poToHIB, EIEKTPOHIB TOIIIO)
3 BI/ITOBITHIMH 9aCTOTHO-XBHJIOBUMH BIACTUBOCTSIMA
BeJIbMH €(DEKTHBHO MOJKE JIONIOBHUTH i1CHYIOU1 JTIKYBaJIb-
Hi 1 PO iTaKTHYHI METOU Y CIIOPTHUBHIN METUIIMHI Ta
3abe3neunT ii mporpec. Came mporpec y ranysi 0ioe-
JICKTPOHHOT MEIMIIMHU Ta HOBITHE pO3yMiHHS 6i0(]i3Hy-
HUX MEXaHi3MiB (D)YHKI[IOHYBaHHS TKAaHMH Ha MIKpOpiB-
Hi iX Oy/JIOBH 3 MO3UIIIIl MarHiTOCIEKTPOXiMiuHOT Teopii
00MiHy pEYOBHH JAIOTh 3MOTY HO-IHIIOMY PO3IISAATH
(beHOMeH 370pOB’s TIOMMHN. BakIMBO BiA3HAYXTH, IO
BUXOASYM 3 TO3UIH MarHiTOCIEKTPOXIMIUuHOI Teopii,
(heHOMEHHM KHTTS 1 370pOB’sl HAOYBAIOTh HOBHX Xapak-
TEPUCTHK CBOTO MOHATIITHOTO anapary, OCKiIbKH TOBHH-
Hi OITUCYBATHCS TEIEp 1 sIK CTaH HASIBHOCTI aICKBaTHUX
(IKMX caMe, HAJICKUTh KOHKPETU3YBaTH B MalOyTHBO-
My) piBHIB Mepediry MarHiTOCIeKTPHYHUX EHEpreTHY-
HUX MpoleciB MiX OiOMOJEKyIaMH, IO 00’ €KTHBHO
MPOSIBJIIETHCS HA MAaKPOPIBHI HOPMaJIbHUM PiBHEM
00MiHy pedoBHH, (YHKI[IOHYBaHHS TKAaHWH i OpTraHiB
JIIONICBKOTO OpraHi3my. BinmoBifHo, KUTTS Gio0TrigHOT
CHUCTEMH — II€ MPOIEC MarHiTOCICKTPUIHOT aKTHBAIlii ii
OloMOJIeKYI, SIKUH 3amycKae 1 3a0e3nedye X 010XiMidHY
AKTHBHICTH 1 CTPYKTYpPHY LITICHICTD KOJCKTUBHOI B3a€-
MOJIiT MOJIEKYJT IIITICHOTO OpraHizMy. XBOpoOy JOTiuHO
PO3IVISIIATH SIK MOPYIICHHSI MArHITOSICKTPUYHOTO CTa-
Hy 01OMOJIEKYISIpHUX CTPYKTYp. CMEpTh XapaKTepHsy-
€THCSl TIOBHOIO BiJICYTHICTIO TPOIECIB €IEKTPOMATHIT-
HoT akTuBarlii 6iomosekyn (Mintser, et al., 2021; Nevoit,
2021; Nevoit, et al., 2023). 3a3HaueHe J1a€ pO3yMiHHS,
110 JIFOICHKUI OpraHi3M — I1e 0JiHa 3 (POPM MarHiToenek-
TpoximiuHOi opranizarii 6iosoriunoi Matepii Ha 3emii.
BinmoBiiHO, SKIO JFOACHKE TIIO € eJIeKTPOMArHiTHOO
CHEPTIEI0 Ta KEPYETHCS EIEKTPOMATHITHOIO CHEPTIET0,
TO IJIKOM JIOT1YHO, IO 30BHIIIHI EJEKTPOMArHiTHI
BIUIMBY Ha T1JI0 JIFOMUHY MAIOTh KJIiHIuHI epextu. Takum
YHHOM, BIIITOBIIHO JI0 1/1ei Ta METOIUK 010eIEKTPOHHOT
MEIUIIMHY, 1€ Ja€ MOXIIUBICTh AKTUBHO IPAIIOBATU
3 (YHKI[IOHAJBHO 3/I0POBUMHU JIFOABMH W MpodeciiHu-
MH CIIOPTCMEHAMH, 31MCHIOBAaTH iM MPOQITaKTUKY 3a-
XBOPIOBaHb Ta IIIBUIYBATH PiBEHb iXHHOTO 3I0pPOB’S.
Tomy, Ha HalTly TyMKY, 6€3yMOBHO, OUIBIIICTH TEXHOIO-
Tiit 610€JeKTPOHHOT MEMIIMHH 1 B TEPINY YePry METOIAM
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0iope30oHaHCHOI Teparlii MOBUHHI BHKJIMKAaTH JYKE Be-
JIUKY 3alliKaBJICHICTh Y JIIKAPIB CIOPTHBHOT MEUIIMHU.
Tomy HEOOXiTHO aKTUBHO MPUBEPTATH yBary MeIUYHOI
HAyKOBOI CITUTBHOTH JI0 HHX.

[Tepemora — 11ie rooBHa MeTa MpodheciiHOTO CIIOPTY.
Ha mymKy 4nciieHHUX aBTOpIB, IEpeMOra y 3MaraHHsX
3aJIe)KUTh BiJI TICHXOEMOIIHHOTO CTaHy Ta IMCHUXi4HOL
MiATOTOBICHOCTI CHOPTCMEHA J0 3MaraHHs. Kopekis
EMOIIIHUX PO3JIa/IiB Y CIIOPTCMEHIB TAKOXK € Ty’KEe BaXk-
mBoro (Akesdotter, et al., 2022; Zhdan, et al., 2011;
Kuettel, Larsen, 2019; Walton, 2023). [1cuxoemorriitauii
CTaH — IIe, SIK IIPABHJIO, IHIUBITya bHUI TapaMeTp, sIKHi
HEMOXJIMBO IITyYHO CTBOPUTH (DapMaKoIOTi9HUMHU
areHTamu. ToMy IIMPOKE 3aCTOCYBaHHS Y CHOPTCMEHIB
METOJMK 010€JIEKTPOHHOI METUIMHHU, & caMe 1HTyKITiH-
HUX Iporpam 0i0Ope30HaHCHOI Tepallii, € IHBapiaHTHUM
Ta IOCUTh MEPCIIEKTUBHUM 3aC000M aJIeKBaTHOT IICHUX14-
HO{ IIATOTOBKH [0 3MaraHb.

Inei Ta xoHuenTH Oi0CNEKTPOHHOI MEIUIMHH HE
cymepeyarb iCHYIOUAM HayKOBUM 3HAaHHSIM MEIUYHOI
Hayku. HaBnaku, BOHM € HACTYITHUM HAayKOBHM JOTIOB-
HEHHSIM HasSBHOI IMapaJirMH 1 Jat0Th 3MOTY II¢ TIHOIIE,
HI)XK TICTOJIOTIA, TICTOXIMisl, ONaHyBaTH Ta TEOPETU3YBa-
TH SIBUINA ¥ TporiecH (pyHKI[IOHYBaHHS OpPraHi3My JIto-
JuHA. Hu3ka BiIOMMX YKpalHCBKHX YYEHHUX YKE Jlana
MTO3UTUBHY OLIIHKY JAHOMY HayKOBOMY HAIpsiMy i 3a3Ha-
YHjIa MIHHICTh MarHiTOENeKTPOXiMidHOI Teopil oOMiHy
peuoBuH (Boyko, 2022; Kolbun, 2022; Gulyar, 2022).

BucHoBku. TeopermyHuM HiAIPYHTSM OOIPYH-
TyBaHHSI 3aCTOCYBAHHSI 0i0€JIeKTPOHHOI MeTUIIMHU
y cHopTi € cyyacHi pyHaaMmeHTaabHi OioQizuuHi 3HAH-
HSI PO Oy/10BY TKAHUH JIIOACHKOTIO Tijla HA HAHOPIBHI
IX CTPYKTYypHOI opraHi3zauii, MaruiroejekTpoximiuna
Teopissi 00MiHy pe4YOBHH, 4YaCTOTHO-XBHJIbOBA-XBH-
JboBa Oio(izMyHa Moje/Ib CTPYKTYPH Tijla JIIOQUHH
Ta HASIBHICTH y KOJKHOTO THITY MOJIEKY.I, KJIITHH, TKA-

HHH, OPraHiB i mpoueciB cneuu@iYHNX YACTOTHUX Xa-
PAKTEPUCTHUK Yy Tepuax.

HiarHocTuyni MOXKJIMBOCTI 0i0€IeKTPOHHOI Me-
JAUIMHM Yy CHOPTi, a caMme Oiope3oHaHCHOI Tepamii,
NMOJIATAI0Th Y MOKJIMBOCTI 3/1iliCHIOBATH 00’€KTHB-
HY iHCTPYMEHTAJIbHY OIIHKY Takux mapamertpis: (1)
(yHkuionyBannsa oprasis i cucrem oprasis 3a Bia-
MOBiTHICTIO IXHIX YaCTOT MOKA3HHKAM HOPMH 3 BepH-
(pikamiero maroIOriYyHNX BiIXWIEHB 1€ HA TOKJIiHIY-
HOMY eTami; (2) HasiIBHUX KOMIIOHEHTIiB MiKkpoOiomy
3 pepu(ikali€ro narooriyHNX areHTiB i npouecis i3
BHU3HAYEHHSIM X Opi€HTOBHOI JIOKaTi3auii B opranax
a0o yacTuHax Tija; (3) omiHKY SIKOCTi iIHAUBIAYaIbHO-
ro Xap4yBaHHSI KOKHOTO CIOPTCMeHA 3 BepHupikairi-
€10 iioro xap4yoBux jgedinuTiB, MigdopoM HeoOXiTHHX
oMy HYTPIi€HTIB Ta 32 He0OXiTHOCTi BUKOHYBATH iH-
AUBinyaabHUN Miadip HeoOXiTHMX (papMaKoJIOTiYHUX
npenapariB; (4) inauBiTyaJLHUX 0COOJIMBOCTEH TO-
TOYHOI0 IICMX0EMOLII{HOI0 CTaHy CIIOPTCMeHA.

JiarHocTHyHi MOXKJIMBOCTI 0i0eJIEeKTPOHHOI Me-
JUIIMHA Yy CHOPTi, a came Oiope3oHaHCHOI Teparii,
NOJIATAlTh Y MOKIUBOCTI 3ailicHioBaTn: (1) Kopek-
niro/onTuMizaniio (GpyHKIIOHYBaHHS OPraHiB i cucreM
OpraHiB i3 YaCTOTHUM HiBeJIOBAHHSIM MATOJIOTIYHHX
npoueciB Ha JOKJIiHIYHOMY eTami; (2) Kopekuilo Mi-
KpoOioMy 3i 3HHIIEHHSIM NATOJIOTIYHUX areHTiB; (3)
onTumizaunio jgimdonpenaxy ta penapaimii y m’s30-
Bill, KicTKOBO-CyI/1000Biii cucTemax; (4) TepaneBTUY-
HY po0oTy i3 NCMX0eMONiiiHIM CTAHOM CIIOPTCMEHIB.

BioenexTponna menuiuna i 30kpemMa MeToquKku Oi-
OpPe30HAHCHOI Tepamnii € NepcneKTHBHUM i TOUILHUM
MeIMYHUM HANPSAMOM JIJIsl 32CTOCYBAHHS Y CIIOPTI.

IIponoB:kyeTbest TeopeTH4He OCJHIIKEHHSl CTO-
COBHO eKcTpamoJisinii igeii mMaruitoesiekTpoxiMiuHol
Teopii 00MiHY pe4OBUH HA OOIPYHTYBAHHS MOAKINBO-
cTeil 3aCTOCYBAHHSI METOAMK 0i0eJIeKTPOHHOI Meau-
LHUHH Y Pi3HUX MEIUYHHUX rajay3sx.
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BIOELECTRONIC MEDICINE FOR SPORTS: JUSTIFICATION OF BIOPHYSICAL
MECHANISMS AND CLINICAL FEASIBILITY OF USE

Actuality. The search for effective methods capable of normalizing and optimizing metabolic processes at the tissue level in athletes
to maintain their health and high performance remains relevant. Bioelectronic medicine is at the forefront of a potential revolution
in the treatment of diseases and is a promising direction of scientific research, it is one of the most promising and effective directions
of therapeutic correction of metabolism in tissues in vivo in athletes, it is the result of innovative discoveries of mechanisms of neural
control of biological processes of disease pathogenesis and development of devices to modulate these specific neural circuits as
electron therapy instead of drugs.

The purpose of this theoretical study was to conceptualize a system of biophysical fundamental scientific views regarding the
possibilities of applying bioelectronic medicine, namely bioresonance therapy in sports.

Material and methods. General scientific methods and theoretical methods were used in this theoretical study.

Research results. This theoretical study extrapolated the concepts of the magnetoelectrochemical theory of metabolism and the
existing fundamental knowledge about the role of electromagnetic processes in the human body to substantiate the possibilities of
applying the methods of bioelectronic medicine, in particular, bioresonance therapy in sports. Substantial descriptions of the basic
ideas about the frequency-wave biophysical model of the human body structure and the presence of specific frequency characteristics
in hertz in each type of molecules, cells, tissues, organs and processes were developed. The diagnostic and therapeutic possibilities of
using bioelectronic medicine, namely bioresonance therapy in sports, were postulated.

Conclusion. The theoretical basis for justifying the use of bioelectronic medicine in sports is modern fundamental biophysical
knowledge about the structure of tissues of the human body at the nanolevel of their structural organization, the magnetoelectrochemical
theory of metabolism, the frequency-wave-wave biophysical model of the structure of the human body and the presence of each type of
molecules, cells, tissues, organs and processes of specific frequency characteristics in hertz. The diagnostic capabilities of bioelectronic
medicine in sports, namely bioresonance therapy, are the ability to perform an objective instrumental assessment of the following
parameters: 1) parameters of the functioning of organs and organ systems according to the correspondence of their frequencies to
normal indicators with verification of pathological deviations even at the preclinical stage; 2) to verification of existing components
of the microbiome, pathological agents and processes with determination of their approximate localization in organs or parts of the
body; 3) the assessment of the quality of individual nutrition of each athlete with verification of his nutritional deficiencies, selection
of necessary nutrients and, if necessary, individual selection of necessary pharmacological drugs; 4) the assessment of individual
characteristics of the athlete’s current psycho-emotional state. The diagnostic capabilities of bioelectronic medicine in sports, namely
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bioresonance therapy, are the ability to perform: 1) the correction/optimization of the functioning of organs and organ systems with
frequency leveling of pathological processes at the preclinical stage; 2) the correction of the microbiome with the destruction of
pathological agents, 3) the optimization of lymphatic drainage and repair in the musculoskeletal system; 4) therapeutic effect on the
psycho-emotional state of athletes. Bioelectronic medicine and, in particular, methods of bioresonance therapy are a promising and
appropriate medical direction for use in sports.

Key words: bioelectronic medicine, magneto-electrochemical theory of metabolism, bioresonance therapy, electromagnetic field,
health, sports medicine.
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BIOEJJEKTPOHHA MEJIULIUHA ¥ CIIOPTI: OGIPYHTYBAHHS
BIO®I3UYHUX MEXAHI3MIB TA KJITHIYHOI JOHIJIbHOCTI BAKOPUCTAHHSA

Axmyanvuicme. [lowyk epekmusHux Memooux, sKi 30ammui HOpMAII3yeamu ma oOnMuMIizyeamu MemadoniuHi npoyec Ha MKAHUH-
HOMY pIGHI Yy CROpMCMeENi6 05 NIOMPUMKU iX 300p08 sl Ma 8UCOKOT pe3yIbmamueHoci, 3anuuacmscs akmyanrvhum. bioenekmponna
MeOUYUHA 3HAXOOUMbCA HA NePeOHbOMY Kpai nomenyitinoi pesonioyii' y 1iky8anHi 3ax6oplosanb ma € nepcneKmusHUM Hanpamom Ha-
YKOBUX OOCTIOIHCEHb, OOHUM 13 HAUOILIbUWL NEPCNEKMUGHUX MA OIEGUX HANPIMIE MepanesmuyHoi KOpeKyii Memabonizmy y mKaHUHAX in
VIVO y CHOPICMEHIB, Ye Pe3yibmam HO8AmMopPCLKUX GIOKPUMMIE MeXAHI3MI8 HeUPOHHO20 KOHMPOIIO OI0N02TUHUX NPOYecié NamoceHe3y
3aX60PIOBANL MA PO3POONEHH NPUCIMPOTE 015t MOOYIAYIT YUX cneyughiunux HetpoOHHUX 1aHYI0RI8 AK mepanii 3a 00NOMO2010 eNeKmpo-
Hi6 3aMicmb NIKI6.

Mema oocniorncennn — KoHyenmyanizysamu cucmemy 6ioQisuuHux GyHOAMEHMATbHUX HAYKOBUX NO2AA)I8 CMOCOBHO MONCTUBO-
cmetl 3acmocy6ants 0ioeneKmpoHHOL MeOuyunu, a came Oiope3oHanchol mepanii y cnopmi.

Mamepian i memoou. I1i0 uac euxonanms meopemuiHo2o 00CIIONCeHHs Oy GUKOPUCIAHT 3A2ATbHOHAYKOSI | meopemutHi Memoou.

Pesynomamu 0ocnidscenns. Lle meopemuure 00CIiONHCEHHA eKCMPANON0BAI0 KOHYeNnmu MA2HimoenekmpoximiuHoi meopii 0oMmi-
HY peuosun i HasA6HI QYHOAMEHMANbHI SHAHHA CIOCOHO PO eleKMPOMASHIMHUX NPOYECis 68 OPeaHizMi JIOOUHU HA ODIPYHIMYE8AHHSA
MOACTUBOCTEN 3ACTNOCYBAHHI MEMOOUK OioeneKmpoHHOT Meduyunu, 30Kkpema biopesonancnoi mepanii'y cnopmi. Po3pooneno obrpyH-
moeani onucu O6a308uUx ysaieHs Npo YACMOMHO-X8UNLOBY DIOPI3UUHY MOOenb CIMPYKIMYPU Mina TI00UHU MA HAAGHICb Y KOICHO20
MUNY MONEKYL, KNIMUH, MKAHUH, OP2anie i npoyecie cneyu@iunux 4acmomuux xapakmepucmux y eepyax. Iocmynvosarno oiaznocmuy-
HI 1 mepanesmuuHi MOJICTUBOCII 3ACTNOCYBAHHsL OI0ENeKMPOHHOT MeOUYUHU, a came OIOpe30HaHCHOT mepanii'y cnopmi.

Bucnoeok. Teopemuunum nioipynmsam oOIpyHmyeants 3acmocy8anis 6ioenekmponHoi meOuyuHu y cnopmi € cyvacii gynoamen-
manvhi 6i0Qi3uuHi 3HAHHA NPO Y008y MKAHUH THOOCLKO20 MINA HA HAHOPIGHI IX CMPYKMYPHOL opeaHizayii, MacHimoeneKkmpoximiuna
meopisi 0OMily peqosun, HacmomHo-x6unbo8d OioQizuuna Mooenb CmpyKmypu miia a100UHU ma HAA6HICMb Y KOJHCHO20 MUNY MOLEKYI,
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KIIMUuH, MKAHUH, OP2auie I npoyecie Cneyu@diyHux wacmomuux XapaKxmepucmux y eepyax. diaenocmuuni mosicaugocmi 6ioenekmpo-
HHOI Meouyunu y cnopmi, a came biope3onancroi mepanii, noasA2aOMs y MOACIUBOCI 30iUICHIOBAMU 00 'EKMUBHY THCMPYMEHMANbHY
OYiNKY makux napamempie: 1) yynkyionyeanna opeanis i cucmem opeamie 3a 8i0NOGIOHICMIO iX YaCMOmM NOKAZHUKAM HOPMU 3 6€PU-
¢hixayiero namonoeiunux 6i0OXuIeHb uje Ha OOKIIHIYHOMY emani; 2) HASAGHUX KOMINOHEHMI8 MIKpoOioMy 3 6epuikayicio namoniociuHux
azenmig i npoyecie i3 8USHAUEHHAM iX OPICHMOBHOI NoKani3ayii 8 opeanax abo yacmunax mina; 3) oyiHKy AKocmi iHOUBIOYAIbHO2O
XAPUYBAHHSL KOICHO20 CHOPMCMEHA 3 8ePUDIKAYIEI0 11020 XApUosux dediyumis, niobopom HeoOXIOHUX UoMY HYMPIEHMIE ma 3a HeoO-
XIOHOCMI 8UKOHY8aMU THOUBIOYaTbHULL NIOOIP HeOOXIOHUX (apmakonociunHux npenapamis, 4) iHOUBIOYATbHUX 0COOIUBOCMEN NOMOY-
HO20 NCUXOeMOYIlIHO20 cmaHny cnopmemend. JiaeHoCmudri MOXCIUBOCMi 6ioeneKmpoHHOI MeOuyuHy y cnopmi, a came 0iope30oHaH-
CHOI mepanii, noasieaioms y MONCIUBOCHi 30ilUcHI06amu. 1) kopekyito/onmumizayito QYHKYIOHY8AHH OP2AHIE | CUCMEM OP2aHi6 i3
YACOMHUM HIBETHOBAHHAM NAMOLOSIUHUX NPOYECI8 HA OOKIIHIYHOMY emani; 2) KopeKyito MIKpoOiomy 31 3HUWEHHAM NAMOL0SIUHUX
azenmig; 3) onmumizayiro rimgpoopenaxcy ma penapayii' y m’sa308il, Kicmkogo-cyenobosiil cucmemax; 4) mepanesmuuny pobomy i3
NCUXOEMOYIUHUM CIAHOM CROpMCMeHis. bioenekmponna meduyuna i 30kpema Memoouku 6iope30HancHol mepanii € nepcneKmueHUM

i 00YiNbHUM MEOUYHUM HANPAMOM OISl 3ACTNOCYBAHHS Y CHOPMII.

Knruoei cnosa: bioenexmponna meouyuna, MazHimoereKmpoximiuna meopis 0oMiny pe4yosut, 6iope30HaHCHa Mepanis, eleKmpo-

Mazuimue noie, 300pP08 s, CHOPMUEHA MEOUYUHA.

Introduction. It is well known that a certain crisis
is emerging in professional sports due to the fact that
the adaptation capabilities of the athletes’ bodies have
reached certain limits. At the same time, a high-intensity
training process, pronounced physical and psycho-
emotional stress, insufficient medical control over the
state of the functional systems of the athlete’s body, over
the adequacy of its recovery, limited possibilities for using
pharmacological agents during the recovery process,
shortened courses of treatment for emerging ailments,
seasonal colds, and the presence of foci of chronic
infection can lead to a systematic gradual decrease in the
level of health of athletes and reduce functional reserves
their body. As a consequence, this may cause a decrease
in sports performance. This explains the relevance of
the search for effective methods that can normalize
and optimize metabolic processes at the tissue level in
athletes to support their health and high performance.

In this aspect, bioelectronic medicine continues
to be one of the most promising and effective areas of
therapeutic correction of metabolism in tissues in vivo
in athletes. At the same time, scientific interest in the
methods of bioresonance therapy should now increase.
This is so, since at the present stage there is a significant
scientific breakthrough in understanding the role of
electromagnetic processes in ensuring the phenomenon
of life, intercellular signaling and metabolism in
the cells of living organisms - the transition from
the electrochemical paradigm of metabolism to the
magnetoelectrochemical paradigm (Boyko, 2003;
Boyko, 2022; Gulyar, 2022; Kolbun, 2022; Mintser, et
al., 2019; Mintser, et al., 2020; Mintser, et al., 2021;
Mintser, et al., 2023; Nevoit, 2021; Nevoit, et al., 2023).
Also, at present, computerization and technological
progress have led to a significant qualitative
breakthrough in the technical capabilities, convenience,
accessibility and variety of certified medical equipment
for bioelectronic therapy. Bioelectronic medicine is the
result of combining molecular medicine, neurobiology,
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engineering and computer science to develop devices
for diagnosing and treating diseases. Bioelectronic
medicine is the result of pioneering discoveries of
mechanisms for neural control of biological processes
that underlie disease, and the development of devices to
modulate these specific neural circuits as therapy using
electrons instead of drugs. Bioelectronic medicine is at
the forefront of a potential revolution in the treatment
of diseases and is a promising area of scientific research
(Datta-Chaudhuri et al., 2021; Ezeokafor et al., 2021;
Ganzer, Sharma, 2019; Gibney et al., 2021; Olofsson
et al., 2017; Sanjuan-Alberte et al., 2018; Singh et al.,
2022; Sevcencu, 2022).

This is all so, because the science of the 21% century
has advanced significantly and crossed the global rubicon
understanding the microlevel organization of substance.
Awareness of the fact that at levels above 10'* nm
matter has an electromagnetic structure and consists
of electromagnetic field structures, fundamentally
changes the scientific view of living biological systems,
including the human body. This opens up to medical
science fundamentally different horizons of studying
and understanding the processes of the structure and
functioning of the human body. Just as the appearance
of the microscope once became the basis of a scientific
breakthrough, so now the latest knowledge of quantum
physics has become the foundation for the formation
of an improved paradigm of ideas about the living
tissues of the human body (Mintser et al., 2019, 2020,
2021, 2023; Nevoit, 2021; Nevoit et al., 2023). This
fundamental knowledge has worldwide recognition and
should continue its integration into medical sciences, in
particular sports medicine.

That is why the purpose of this theoretical study was to
conceptualize a system of biophysical fundamental scientific
views regarding the possibilities of applying bioelectronic
medicine, namely bioresonance therapy in sports.

Materials and methods. Scientific work a fragment
of research work of the Department of Internal
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Medicine and Emergency Medicine of Poltava State
Medical University (23, Shevchenko str., Poltava,
36011, Ukraine) on “Development of algorithms and
technologies for implementing a healthy lifestyle in
patients with Non-Communicable Diseases (NCDs)
based on the study of functional status” (state registration
number 0121U108237).

Scientific work is carried out in conjunction with
the following scientific institutions: 1) Poltava State
Medical University (23, Shevchenko str., Poltava,
36011, Ukraine), the cooperation coordinator is the Head
of the Department of Internal Medicine and Emergency
Medicine, prof., DM M.M. Potiazhenko; 2) Lithuanian
University of Health Sciences (9, A. Mickevicius
str., Kaunas, LT-44307, Lithuania), the cooperation
coordinator is the Head of Nephrology Department,
prof., DM I. A. Bumblyte. Doctor O. Filyunova took
part in the research as an initiative researcher-applicant.

General scientific methods (dismemberment and
integration of elements of the studied system, imaginary
experiment, logical, historical research, analysis,
induction, deduction, and synthesis of knowledge) and
theoretical methods (method of constructing theory,
logical methods, and rules of normative nature) were
used in this theoretical study.

Research results. A systematic medical analysis
and generalization of modern views on the biophysical
justification of the possibilities of bioelectronic medicine
in sports has been carried out. A fundamental conclusion
wasmadethatthe principles ofthe therapeutic possibilities
of bioelectronic medicine, namely bioresonance therapy
techniques, are based on the principles of the structural
structure of matter at the subatomic and atomic levels.
At the same time, a scientific conclusion was reached
that the specified fundamental conclusion stems from
such new concepts for orthodox medicine (but not for
fundamental science) as the frequency-wave biophysical
model of the structure of the human body and the proven
fact of the presence of specific frequency characteristics
in hertz (Hz) for each type molecules, cells, tissues,
organs and metabolic processes in the human body.

The following simplified explanatory descriptions of
these basic concepts were developed to further integrate
the ideas into systemic and sports medicine:

1. The frequency-wave biophysical model of
the human body structure is a basic concept for
understanding and describing the functioning of living
cells in vivo at the nanolevel and deeper (10%nm) of
their structural organization.

Rationale: All matter of the planet Earth and the
human body consist of about 100 types of atoms. All
atoms, regardless of the type of atom, consist of a nucleus,
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an electron shell and are divided, have a corpuscular-
wave electromagnetic essence of organization — that is,
they have the properties of both particles and waves at
the same time. At the same time, the nucleus of an atom
consists of field structures — fermions, which are united by
the fundamental field forces of electromagnetic, strong,
and weak nuclear interactions, the carriers of which
are bosons — accordingly, all particles of an atom are
different forms of energy. In total, the energies forming
the atoms cause the corresponding electric charges of
the atoms. This determines the exchange interaction of
electrons between atoms, the primary properties of atoms
and the objects formed by them (molecules, etc.) at the
macro level of the world — accordingly, all chemical
reactions are the result of the exchange interaction of
electrons between atoms, and chemical reactivity in
general is a secondary property that is determined by
the electromagnetic characteristics of atoms. Thus,
according to modern scientific views, the human body
has an electromagnetic field structure at the subatomic
and atomic levels. Therefore, the human body can be
considered at the micro level of its structure as a form
of fundamentally organized energy that has the total
energy characteristics of the particles of the microcosm
that make them up (quarks, antiquarks; fermions and
bosons; neutrons, protons, electrons; atoms, molecules,
etc.). And accordingly, the human body can be described
in a model that will allow to characterize the specificity
of energy properties of its tissues, organs and metabolic
processes in them. The frequency-wave biophysical
model of the human body structure corresponds to this
description. The frequency-wave biophysical model of
the human body structure corresponds to this description
(Mintser et al., 2021; Mintser et al., 2023; Nevoit, 2021;
Nevoit et al., 2023).

2. Each type of molecules, cells, tissues, organs and
processes has its own specific frequency characteristics
in hertz (Hz), and this corresponds to the frequency-
wave model of the structure of the human body.

Rationale: The bodies of all living organisms and
humans are made of atoms. The nucleus of each atom has
a charge and is constantly rotating. Each type of atom,
substance is characterized by its own specific constant
frequency of rotation — the precession of the nucleus.
If the frequency of nuclear precession is known, then it
is possible to determine the composition of the human
body, the presence of certain substances, types of cells
and tissues, and processes in it. According to modern
scientific approaches, the precession of atomic nuclei
can be established as follows: it is necessary to irradiate
atomic nuclei with radio waves, constantly changing
the frequency until it coincides with the frequency
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of nuclear precession — at the same time, a resonance
will occur, which will be recorded by a measuring
device. This principle made it possible to scientifically
establish the frequency characteristics of most known
microorganisms, chemical substances, tissues and
processes of functioning of organs of the human body. It
is also widely used for intravital study of the structural
organization of the human body — the method of nuclear
magnetic resonance. In 1952, Felix Bloch and Edward
Purcell (USA) received the Nobel Prize in Physics for
the discovery of the phenomenon of nuclear magnetic
resonance. In 2003, Paul Lauterbur (USA) and Peter
Mansfield (Great Britain) received the Nobel Prize in
Physiology and Medicine for the development of the
diagnostic method of magnetic resonance imaging.
Thus, according to modern scientific views, substances
(trace elements, vitamins, hormones, etc.), types of
cells and tissues (microorganisms, cancer cells, etc.),
metabolic processes in the human body can be verified
by the total frequency component of their own metabolic
processes according to with the help of special diagnostic
equipment that allows you to fix the phenomenon of
resonance (Koutcher, Burt, 1984; Mintser et al., 2021;
Potyazhenko, Nevoit, 2019).

On the basis of the theoretical research indicated
during the performance of the diagnostic possibilities of
the use of bioresonance therapy in sports, the following
was postulated:

1. To carry out an objective instrumental assessment
of the functioning of organs and organ systems based
on the correspondence of their frequencies to normal
indicators with the verification of pathological deviations
even at the preclinical stage (premorbid diagnosis).

Rationale: It follows from these basic concepts that each
healthy tissue and each healthy organ is characterized by a
set of natural frequencies of their normal functioning. These
frequency components are of fundamental physiological
importance, as they are a component of intercellular
signaling and electromagnetic communication between
tissues in vivo (Levin et al., 2017, 2021; Levin, 2014, 2021;
Nevoit et al., 2023). When pathological conditions occur,
a deviation from the frequency spectrum is noted. This
can be fixed with the help of equipment for bioresonance
therapy at the preclinical stage of pathology (Sylver, 2011;
Vértesi, 2024, 2010).

2. To carry out an objective instrumental assessment
of the microbiome with the verification of pathological
agents and processes with the determination of their
approximate localization in organs or parts of the body.

Rationale: It is common knowledge that the human
body consists of 30 trillion cells. At the same time,
the human body contains 4050 trillion cells of other
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microorganisms, which do not belong to the human body
itself and are called the microbiome. It is now proven
that the composition of the microbiome determines the
key processes of the human body: from the processes of
digestion and assimilation of food to complex immune
responses and the impact on the higher nervous activity
of a person (Ursell et al.,, 2012; Rackaityte, Lynch,
2020). Therefore, having a “healthy” microbiome is
very important for athletes. The presence of chronic
untreated foci of infection, excess bacterial overload,
changes in the quality of the microbiome, the presence
of chronic persistence of viruses, intracellular parasites,
excess fungal flora, etc., can cause a general load on
the athlete’s body, reducing the metabolic potential
of both individual organs and the body as a whole.
Technical possibilities are now available for verification
of pathogenetic components of the microbiome with
the help of bioelectronic medicine equipment, since the
frequency characteristics of most microorganisms are
now known and professional databases/selectors (for
example The Consolidated Annotated Frequency List —
CAFL, The Non-Consolidated Frequency List — NCFL,
The All-Frequencies CAFL (AFCAFL), etc.) have been
created (Sylver, 2011; Vértesi, 2024, 2010).

3. To carry out an objective instrumental assessment
of the quality of the individual nutrition of each athlete
with the verification of his nutritional deficiencies, the
selection of the nutrients he needs, and the individual
selection of the necessary pharmacological drugs for
each athlete in accordance with his own frequency-wave
spectrum of body composition, if necessary.

Rationale: Everything around us has its own
frequency characteristics, since the entire material
world is made of atoms. This idea extends to both
food and pharmacological drugs. Currently, databases
of frequency characteristics of food products and
a significant number of medicines have also been
developed and exist. Accordingly, there is a technical
possibility with the help of equipment for bioresonance
therapy to diagnose nutritional deficiencies (vitamin,
amino acid, mineral, etc.) in the athlete’s menu, to
perform a professional selection of his nutrition
according to the features of the frequency-wave response
of his body. Bioresonance drug testing can help select
the most effective pharmacological agent or combination
from available analogues of various pharmaceutical
manufacturers for a specific athlete in accordance with
the characteristics of his metabolism. All this opens up
significant prospects for further optimization of the life
and health level of the athlete on the way to the growth
of his physical capabilities (Islamov et al., 2004; Sylver,
2011; Vértesi, 2024, 2010).
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4. To carry out an objective instrumental assessment
of the individual characteristics of the athlete’s current
psycho-emotional state.

Rationale: The brain is the organ whose frequency
components of functioning are the most studied. Brain
neurons respond in unison to stimuli, creating rhythms
of brain wave activity. The electrical activity of the brain
was studied by electroencephalography. The magnetic
activity ofthe brain was studied by magnetoelectrography.
The following rhythms are distinguished depending on
the frequency of brain activity: Beta (13 to 100 Hz),
Alpha (8 to 12.9 Hz), Theta (4 to 7.9 Hz) and Delta
(0.1 to 3.9 Hz). Each of these rhythms is a special type
of cortical activity and correlates with different states
of consciousness, such as anxiety, rest, sleep, etc. The
human brain constantly produces different amounts of
all these frequencies at the same time, depending on
the psycho-emotional state of the person. Therefore,
our state of consciousness reflects the mixed activity
of the rhythms of different waves of brain activity and
its localization (Buzsaki, 2011; Buzsaki, Watson, 2012;
Basar, Bullock, 2012; Gross, 2019). According to certain
frequency characteristics, the current emotional state of
a person can be diagnosed if an examination is carried
out on bioresonance therapy devices (Brugemann, 1993;
Dorfler, 2002; Kirsever, 2022; Will, 2003; Wild, 2009).

In the course of conducting a theoretical study
regarding the therapeutic possibilities of using
bioresonance therapy in sports, the following was
postulated:

1. To carry out corrections/optimization of the
functioning of organs and organ systems with frequency
leveling of pathological processes at the preclinical
stage.

Rationale: According to the magnetoelectrochemical
theory of metabolism, the pathological process
begins to appear with a change in the electromagnetic
characteristics of atoms and their components under
the influence of pathogenetic factors. As a result, the
total electromagnetic characteristics of molecules,
substances, and subsequently cells and tissues change.
This leads to the appearance of other electromagnetic
signaling. Chemical reactions at the level of cells
begin to occur differently as well, since chemistry
is a secondary phenomenon of electromagnetism.
These electromagnetic-chemical shifts can grow and
accumulate over a long period of time and eventually
manifest as predictors of chronic non-communicable
diseases, and then they can turn into disease (Mintser et
al., 2021). But the frequency-wave method of diagnosis
can identify pathological processes at the preclinical
stage. After diagnosis, itis possible to carry out frequency
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correction with resonant frequencies according to two
mutually complementary types of therapeutic influence:
passive therapy and active therapy (Brugemann, 1993;
Dorfler, 2002; Kirsever, 2022; Malmivuo, Plonsey,
1995; Sylver, 2011; Vértesi, 2024, 2010; Wild, 2009;
Will, 2003).

The principle of passive therapy is that the signal taken
from the body is reflected and returned to the body in an
inverted state. At the same time, pathological frequencies
are suppressed by this “inverted” signal. This gradually
eliminates the pathogenetic frequency component from
the cellular electromagnetic signaling and promotes the
restoration of normal communication between the cells
of the organ. This gradually normalizes its functional
activity. The principle of active therapy is that the device
of bioresonance therapy actively provides the body with
the normal frequency of the organ’s work, gradually, as it
were, “imposing” it. [t also contributes to the normalization
of the functioning of the organ by actively supplying the
necessary frequencies of intercellular electromagnetic
signaling (Malmivuo, Plonsey, 1995; Ddorfler, 2002;
Kirsever, 2022; Will, 2003).

2. To correct the microbiome with the destruction of
pathological agents.

Rationale:  The  destruction of pathogenic
microorganisms occurs thanks to the universal law of
the universe — the law of resonance interaction. If the
frequency of a microbial agent (virus, bacteria, fungi,
protozoa) is known, then the transfer of this frequency to
the human body will cause resonant oscillatory changes
in the morphological structures of these microorganisms,
if they are present in the human body.

The transmission of this frequency does not affect
human tissues and other microorganisms, since it is
specific for a certain pathogen or pathogens, and this
will subsequently lead to their physical destruction and,
accordingly, death (Clark, 2011; Dorfler, 2002; Kirsever,
2022; Will, 2003; Dartsch, Heimes, 2022; Sylver, 2011;
Vértesi, 2004).

3. To optimize lymphatic drainage and repairs in the
muscular, bone and joint system.

Rationale: It has been proven that stimulation with
a low-frequency electric current with a frequency of
about 2 Hz with a specific form of electric pulses causes
natural peristalsis and contraction of the smooth muscles
of venous and lymphatic vessels. This contributes to
the improvement of venous and lymphatic outflow. It
enhances the processes of cellular metabolism, stimulates
arterial blood circulation, promotes the removal of excess
fluid from tissues due to intercellular drainage, reduces
muscle-tonic syndrome, improves microcirculation
and reduces congestion in tissues, exerts an anti-
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inflammatory effect, stimulates reparative processes
(wound healing, resorption of hematomas) (Dorfler,
2002; Kirsever, 2022; Will, 2003). These techniques are
effective in the treatment of the musculoskeletal system
(Abdulla et al., 2019; Alzayed, Alsaadi, 2020; Arneja et
al., 2016; Barassi et al., 2020; Kanashiro et al., 2018;
Marcia, Saba, 2017; Trofe et al., 2023; Page et al., 2014),
which is of fundamental importance for sports medicine.

4. To carry out a therapeutic effect on the psycho-
emotional state of athletes.

Rationale: A psycho-emotional state is the result of
wave electromagnetic activity of the brain. Therefore,
if necessary, it can be corrected or optimized using
bioresonance therapy techniques. Conducting passive
bioresonance therapy with the delivery of the patient’s
own inverted signal allows influencing the pathological
wave processes of brain activity, reducing them. Active
bioresonance therapy makes it possible to modulate the
activity of physiological rhythms of brain activity due to
induction programs, it imposes the necessary frequency
components on the wave processes of neuronal activity
(Dorfler, 2002; Kirsever, 2022; Will, 2003). The clinical
effectiveness of these methods has been proven and is
used for the treatment of mental disorders in medical
practice (Muresan et al., 2021, 2022; Won et al., 2020).
Therefore, it is advisable to use certified medical devices
of bioresonance therapy in health work with athletes, since
their physical achievements and victories are directly
related to their psycho-emotional setting (Kuettel, Larsen,
2019; Akesdotter et al., 2022; Walton et al., 2023).

Discussion

In recent decades, many physicians note in specialized
publicationsthatthedevelopmentoftechnologies continues
to change the world and that bioelectronic medicine is
at the forefront of revolutionary transformations in the
medical field (Mintser et al., 2021; Olofsson, Tracey,
2017). According to numerous scientists, the emergence
of a significant amount of fundamentally new paradigm-
transforming fundamental knowledge regarding the
organization and functioning of matter at the nanolevel
should arouse significant interest among doctors and
transform the views of modern medicine towards the
magnetoelectrochemical theory of metabolism (Mintser
et al., 2021; Boyko, Krasnogolovets, 2004; Boyko, 2022;
Kolbun, 2022; Gulyar, 2022). This will enable doctors to
move to a deeper level of fundamental ideas about the
functioning of the human body. All scientists will then
understand that it is electromagnetic processes that control
molecules and make these molecules and biological tissues
alive. This will enable them to carry out the prevention of
diseases in a scientifically based and conscious manner
using fundamentally new approaches of applying the
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methods of bioelectronic medicine. According to our
team of authors and a number of scientists, correction
of the functioning of body organs and systems with the
help of various types of electromagnetic energy (photons,
electrons, etc.) with the corresponding frequency-wave
properties can very effectively supplement the existing
therapeutic and preventive methods in sports medicine
and ensure its progress. It is the progress in the field of
bioelectronic medicine and the latest understanding of
the biophysical mechanisms of tissue functioning at
the micro level of their structure from the standpoint
of the magneto-electrochemical theory of metabolism
that allow us to look at the phenomenon of human
health in a different way. It is important to note that
based on the positions of the magnetoelectrochemical
theory, the phenomena of life and health acquire new
characteristics of their conceptual apparatus. This is so,
because they should be described now and as a state of
having adequate (which will be specified in the future)
levels of magnetoelectric energy processes between
biomolecules. This is objectively manifested at the macro
level by the normal level of metabolism, functioning of
tissues and organs of the human body. Accordingly, the
life of a biological system is a process of magnetoelectric
activation of its biomolecules, which triggers and ensures
their biochemical activity and ensures the structural
integrity of the collective interaction of the molecules of
a whole organism. It is logical to consider the disease as
a violation of the magnetoelectric state of biomolecular
structures. Death is characterized by the complete
absence of processes of electromagnetic activation of
biomolecules (Mintser et al., 2021; Nevoit, 2021; Nevoit
et al., 2023). The above provides an understanding
that the human body is one of the forms of magneto-
electrochemical organization of biological matter on
Earth. Accordingly, if the human body is electromagnetic
energy and is controlled by electromagnetic energy, then
it is only logical that external electromagnetic influences
on the human body have clinical effects. Thus, in
accordance with the ideas and methods of bioelectronic
medicine, it makes it possible to actively work with
functionally healthy people and professional athletes,
to provide them with disease prevention and to increase
their level of health. Therefore, in our opinion, most of
the technologies of bioelectronic medicine and, first of all,
the methods of bioresonance therapy should arouse great
interest among doctors of sports medicine. Therefore, it
is necessary to actively draw the attention of the medical
scientific community to them. The winning is the main
goal of professional sports. According to numerous
authors, victory in competitions depends on the psycho-
emotional state and mental preparation of the athlete for
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the competition. The correction of emotional disorders in
athletes is also very important (Akesdotter et al., 2022;
Zhdan et al., 2011; Kuettel, Larsen, 2019; Walton, 2023).
Psychoemotional state is usually an individual parameter
that cannot be artificially created by pharmacological
agents. Therefore, the wide application of bioelectronic
medicine techniques, namely induction programs of
bioresonance therapy, is an invariant and quite promising
means of adequate mental preparation for competitions.

The ideas and concepts of bioelectronic medicine do
not contradict the existing scientific knowledge of medical
science. On the contrary, they are the next scientific
addition to the currently available paradigm and allow
us to master and theorize the phenomena and processes
of the functioning of the human body even more deeply
than histology and histochemistry. A number of famous
Ukrainian scientists have already given a positive
assessment of this scientific direction and noted the value
of the magnetoelectrochemical theory of metabolism
(Boyko, 2022; Kolbun, 2022; Gulyar, 2022).

Conclusions. The theoretical basis for justifying
the use of bioelectronic medicine in sports is
modern fundamental biophysical knowledge about
the structure of tissues of the human body at the
nanolevel of their structural organization, the
magnetoelectrochemical theory of metabolism, the
frequency-wave-wave biophysical model of the
structure of the human body and the presence of each
type of molecules, cells, tissues, organs and processes
of specific frequency characteristics in hertz.

The diagnostic capabilities of bioelectronic
medicine in sports, namely bioresonance therapy,
are the ability to perform an objective instrumental
assessment of the following parameters:

1) parameters of the functioning of organs
and organ systems according to the correspondence of
their frequencies to normal indicators with verification
of pathological deviations even at the preclinical stage;

2) to verification of existing components of the
microbiome, pathological agents and processes with
determination of their approximate localization in
organs or parts of the body;

3) the assessment of the quality of individual
nutrition of each athlete with verification of his
nutritional deficiencies, selection of necessary nutrients
and, if necessary, individual selection of necessary
pharmacological drugs;

4) the assessment of individual characteristics of
the athlete’s current psycho-emotional state.

The diagnostic capabilities of bioelectronic
medicine in sports, namely bioresonance therapy, are
the ability to perform: 1) the correction/optimization
of the functioning of organs and organ systems with
frequency leveling of pathological processes at the
preclinical stage; 2) the correction of the microbiome
with the destruction of pathological agents; 3) the
optimization of lymphatic drainage and repair in the
musculoskeletal system; 4) therapeutic effect on the
psycho-emotional state of athletes.

Bioelectronic medicine and, in particular, methods
of bioresonance therapy are a promising and
appropriate medical direction for use in sports.

Perspectives of further research. Theoretical
research on the extrapolation of the ideas of the
magneto-electrochemical theory of metabolism to
justify the possibilities of applying the methods of
bioelectronic medicine in various medical fields
continues.
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®APMAKOTEPANIEBTHYHUWI AU3ANH KOMIJIEKCHOTO POCJIUHHOTO MPEITAPATY
3 MOJI®YHKIIOHAJIBLHOIO AICIO (OIS JJITEPATYPH)

Axmyansnicms. Y cyuacnomy ceimi éenuxa ysaza npuoiisicmsbcs 6UKOPUCHAHHIO RPUPOOHUX POCIUHHUX PecypCie OJi CIMEopeH-
HA HOBUX (hapmaromepanesmuunux 3aco0is. Lleil 0enad nimepamypu cnpamosanuti Ha aHAi3 Gapmaronoeiuno20 NOMeHYiamy HU3KU
BANCTIUBUX POCTUHHUX KOMNOHEHMIS.

Mema Oocnioycennsa — cucmemamuyHuil 02110 ma aumanis gapmaxonociynux eracmugocmeld maxux pociut, sax Filipendula
vulgaris, Petroselinum crispum, Apium graveolens, Galium verum, Linariae vulgaris ma Calendula officinalis.

Mamepian i memoou. /[ocniodcenns Oa3yemvcs Ha aHANi3i OOCMYNHUX OOKATHIYHUX OAHUX MA HAYKOGUX NYONIKayill, AKI OXONI0-
10Mmb DapMaKono2iuny aKmueHiCmMb 6UWE3A3HAYEHUX POCIUH MA IXHIX OI0N02IYHO AKMUBHUX CHOLYK.

Pezynomamu docniddcennsn. Y xo0i 02130y 6yno cucmemamuyHo po3eisiHymo ma y3a2aibHeHo HasA6Hi 0ani wo0o apmaxonoeiu-
1020 nomenyiany GU84eHUX POCIUH Ma iXHIX OI0N02IUHO aKMUBHUX CROTYK. Y pamkax 0210y ananizyemucs Wupokull chekmp gapma-
KONORIUHUX 8IACMUBOCEN, BKIIOYAIOYU NPOMUSANANbHY, AHMUMIKDOOHY, AHMUOKCUOAHMHY, AHMUCHPECO8Y MA AHMUKAHYEPOLEHHY
010 yux pocaun. Busuenns ghapmaronoeiunoco nomenyiany yux poCiuHHUX KOMIOHEHMI6 00NOMA2A€ PO3KPUMU IX BANCTUBICMb Y CY-
uacHiv meouyuni ma gimomepanii. O2is10 NIOKPECIOE 3HAUYWICb GUKOPUCMAHHI NPUPOOHUX POCIUHHUX OJicepell Y po3pOONeHH
ehexmusnux ma besneunux gpapmaxomepanesmuyHux 3acodis i cnpusc NOOATLUOMY PO3GUMKY 00CaiONcendb Y yill cepi. Komniexcna
Ol Yux poCIUHHUX KOMNOHEHMIB PO321s10AEMbCA AK pe3ynvmam cunepaii ix papmaronoziunux eghexmia.

Bucnosok. Pe3ynomamu 02150y c8iouams npo 6aiCIusicimb GUKOPUCIAHHS POCTUHHUX PecypCis Yy (papmakonozii ma ¢imomepanii.
3000ymi dami nioKpecaroms NOMeHYian 8Ulle3a3HAYeHUX POCIUH O NOOAIbUIO20 O0CTIONCEHHS MA PO3GUNKY HOBUX hapmaromepa-
NnesmudHUX 3aco0i6 Ha OCHOGI NPUPOOHUX CKAAOHUKISE.

Knrouogi cnosa: papmaronociuna axmusnicme, komniekchuti pocaunnuii npenapam, Filipendula vulgaris, Petroselinum crispum,
Apium graveolens, Galium verum, Linariae vulgaris, Calendula officinalis.
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PHARMACOTHERAPEUTIC DESIGN OF A COMPLEX HERBAL PREPARATION
WITH MULTIFUNCTIONAL ACTION (LITERATURE REVIEW)

Actuality. In the modern world, much attention is paid to the use of natural plant resources for the creation of new pharmacotherapeutic
agents. This literature review aims to analyze the pharmacological potential of a number of important plant components.
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The purpose of the study is a systematic review and analysis of the pharmacological properties of such plants as Filipendula
vulgaris, Petroselinum crispum, Apium graveolens, Galium verum, Linariae vulgaris and Calendula officinalis.

Materials and methods. The study is based on the analysis of available preclinical data and scientific publications covering the
pharmacological activity of the above-mentioned plants and their biologically active compounds.

Research results. During the review, available data on the pharmacological potential of the studied plants and their biologically
active compounds were systematically reviewed and summarized. The review analyzes a wide range of pharmacological properties,
including anti-inflammatory, antimicrobial, antioxidant, anti-stress and anti-carcinogenic effects of these plants. The study of the
pharmacological potential of these plant components helps to reveal their importance in modern medicine and phytotherapy. The
review emphasizes the importance of using natural plant sources in the development of effective and safe pharmacotherapeutic agents
and contributes to the further development of research in this area. The complex action of these plant components is considered as a

result of the synergy of their pharmacological effects.

Conclusion. The results of the review indicate the importance of using plant resources in pharmacology and phytotherapy. The
obtained data emphasize the potential of the above-mentioned plants for further research and development of new pharmacotherapeutic

agents based on natural components.

Key words: pharmacological activity, complex herbal preparation, Filipendula vulgaris, Petroselinum crispum, Apium graveolens,

Galium verum, Linariae vulgaris, Calendula officinalis.

Beryn. AKTyanbHicTb. Y CydyacHOMY CBIiTi TIOCTil-
HO 3pOCTa€ iHTEpeC M0 BUKOPHCTAHHS POCIUHHHX TIpe-
napatiB y ¢papmakoreparii. OfHH 13 BXKIIMBUX aCTICKTiB
LBOr0 HAMpsMY NOJISIrae y po3yMiHHI (hapMaKoJIOTiuHUX
BJIACTUBOCTEH POCIIMHHUX KOMITOHEHTIB Ta 1X MOTEHII k-
HOTO 3aCTOCYBAHHSA JJIs1 MIATPUMKH 310pOB’S 1 JTIKyBaH-
HS PI3HHX 3aXBOpIOBaHb. OCOOIMBOT yBaru 3aciyroBye
aHaJli3 KOMIUIEKCHUX POCIMHHUX MpernapariB, sSKi Mic-
TATh PI3HOMaHITHI 010JIOTTYHO AKTUBHI PEYOBUHH, CIIPSI-
MOBaHI Ha pi3Hi (i310JI0TIYHI MPOLIECH B OpraHi3mi.

He3spaxkarouun Ha ycnixu y po3po0ieHi IHHOBAIIHHAX
JIIKapCchKUX 3ac00iB, Ha CBITOBOMY (papManeBTUUHOMY
puHKY (itomnpenaparu 3aiiMarOTh 10 TPETHHHU BiJ 3a-
ranpHOro obcsary (Tarasenko et al., 2011). Taka cury-
aIfisi 3yMOBJICHA, TIEPIII 3a BCe, THM, 10 (iTompenaparu
MalOTh CHPUATIMBHIA Oe3nexoBuil mpodiss 1 xapakre-
PHU3YIOTHCS MEHIIIOK TOKCHYHICTIO IMTOPIBHSHO 13 CHHTE-
TUYHUMU JIKapChbKUMU 3aco0aMu. Hu3bka TOKCHYHICTD
MEePEeBaXKHOT OUTBINOCTI JIKAPCHKUX POCIHMH JIAE 3MOTY
BHUKOPHUCTOBYBATH perapaTy Ha X OCHOBI, TPUBAIUMHU
KypcaMH TaKoX JJIsl IPOTHPEIMIUBHOTO abo peadisita-
uiiiHoro sikyBanHs (Tarasenko et al., 2011).

OJIHUM 13 TaKMX KOMIUIEKCHHX JIIKAPCHKHX Tpernapa-
TIB POCIIMHHOTO MMOXO/DKCHHS € Ta3aJIOK, Kparuli opajib-
Hi, BupoOHunTBa Jp. I'ycrap Knstitn ['M0X & Ko. KT,
Himeuyunna. ditonmpenapar MiCTUTh HAaCTOWKY CyMiIli
nikapcbkoi pociauHHOT cupoBuHH (1:10): KopeHiB na-
0asHuKa 1ectunentoctTkoBoro (Filipendula vulgaris
Moench), XOpeHIB TETPYIIKH Ky4epsiBOi  CBIKHX
(Petroselini radix), kopeHiB cenepu CBiKUX (Apiumi
radix), TpaBW TiJAMapeHHUKa crpawxkHboro (Galii
herba), TpaBu NbOHKY 3BHYaiiHOro (Linariae herba),
kBitok Harimok (Flores Calendulae) (excrparent — era-
Ho1 40%). 3aTBEepPKEHUMHU B yCTAHOBJICHOMY MOPSIIKY
MTOKa3aHHIMH JUIS 3aCTOCYBAaHHSI I[LOTO TIPETIapary € Io-
PYLICHHsS] MEHCTPYAIBbHOIO LHUKIY, MEePeIMEHCTPYallb-
HUH CHHJPOM, aJIbIOJIMCMEHOpEs, TUCMeHopest, (iOpo3-
HO-KICTO3HA MAaCTOMATisl, PETEHIIIiHI KICTH SE€YHUKIB,

- g
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a TaKoK y KOMIUIGKCHIN Teparii: mipu Timepruiasii eH-
Jiomerpis, (piOpomMioMi MaTKU, €HIOMETPi03i, CHHAPOMI
nofikicto3Hux sieyHuKiB (Derzhavnyi reiestr likarskykh
zasobiv Ukrainy, 2023; Tatarchuk & Kalihina, 2009;
Hopchuk, 2010; Hryshchenko et al., 2009).

Crig 3a3HauUTH, 1O JIKAPChKI POCIMHH, SIKI CTa-
HOBIISITh OCHOBY (piTOTIpernapaTy, MatoTh 3HAYHO OUIBIII
LIIMPOKHUHA CHEKTp (apMaKoIOri4yHOi aKTUBHOCTI. Tomy
aKTyaJbHUM € TIPOBEICHHS aHaJi3y CyYacHHX HayKo-
BUX J[aHUX MO0 (hapMaKOJIOTiYHOT aKTUBHOCTI aKTUB-
HUX (hapMaleBTHYHUX 1HTpeIieHTIB (iTonpenapary s
(bopMyBaHHS HaNPSAMIB MOJANBIINX JOCIIIKEHb 13 KIli-
HIYHOTO BHBYCHHS JJAHOTO JIIKAPCHKOTO 3aC00Yy.

Meta J0CHiEKeHHI — CHUCTeMaTH3allisi Ta aHali3
JIOCTYIIHUX JaHUX TPO (apMaKoJIOTIYHHNA ITOTEHITiAT
AKTUBHUX (papMalleBTUYHUX 1HTPEIi€HTIB KOMILJIEKCHO-
ro (Qitomnpenapary: KOpEHIB Jia0a3HHKa IIECTHIICITIO-
ctkoBoro (Filipendula vulgaris Moench), xopeHiB me-
TPYIIKH Ky4epsiBoi cBXKUX (Petroselini radix), KOpeHiB
cenepu CBiKHX (Apiumi radix), TpaBu MiAMapeHHUKa
cnipaBxHbOro (Galii herba), TpaBu THOHKY 3BUYAHHOTO
(Linariae herba), ksitok narigok (Flores Calendulae).

Marepianu Ta MeToau aocaiizKkeHHs. J{ocmiHKkeH-
Hs1 0a3y€eThCs HA aHaMi31 JOCTYMHUX AOKIIHIYHUX JaHUX
Ta HAYKOBHX ITyOJIKAIliH, SIKi OXOIUTIOTH (hapMakoio-
riYHy aKTUBHICTh BUILE3a3HAYCHUX POCIUH Ta ixXHiX Oi-
OJIOTIYHO AaKTUBHHX CIONYK.

Pesyabratn pociigxeHHsi Ta iX 00roBopeHHS.
VY xomi onisAy OyJIo CUCTEMAaTHYHO PO3MIISHYTO Ta y3a-
raJbHEHO HasBHI AaHi M0A0 (apMaKoIOriyHOTO MOTEH-
[ialy BHBYCHHUX POCIHMH Ta iXHIX OlOJOTIYHO aKTHB-
HUX CIOJYK. Y paMKaxX ODNSIAY aHAli3yeThCs IMUPOKHN
CHEKTp (apMaKOJIOTIYHUX BIACTUBOCTEH, BKIIFOYAIOUYH
MpOTU3aNaibHy, aHTUMIKPOOHY, aHTHOKCHIAHTHY, aH-
THUCTPECOBY Ta AHTHKAHIICPOTCHHY Mil0 ITMX POCIHH.
BuBueHHs (hapMaKOIOTiYHOTO OTEHIIANY IIUX POCIINH-
HUX KOMITOHEHTIB JIONIOMAara€ po3KpHUTH X BaXKIUBICTH
y cy4acHid MeauuuHi Ta ¢itorepanii. Omsg miakpec-
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JIFOE 3HAUYYIIICTh BHUKOPUCTAHHS MPUPOTHHUX POCIHH-
HUX JDKepeN y po3poOiieHH] e(heKTUBHUX Ta Oe3MeuHuX
(hapMakoTepaneBTUYHHUX 3aCO0IB 1 CIPHUSIE MOJATBIIOMY
PO3BUTKY IOCHIDKEeHb y 1k chepi. KomruiekcHa mist
[IMX POCIIMHHUX KOMITOHEHTIB PO3IISLIAETHCS SIK PE3YJIb-
TaT CHHEpPril IXHIX (hapMakoJIOTriuHUX e(EKTIB.

dapmakoJoriyna AKTUBHICTH Filipendula
vulgaris

Ilpomuszananvha i Heapo3HUNICY8AIbHA Ois i N08 'A3a-
Hi echexmu, Ois Ha supaszKu wiyHKa. Byno mokasano, mo
BOJHUI €KCTPAKT JIUCTS NPUTHIUY€E K OI0CHHTE3 MpO-
cTariaHJMHIB, TaK 1 €K30LMTO3/BHUIIJCHHS €JacTas,
inykoBaHe (axropoMm aktuBaiii Tpombonutie (Tunon
et al., 1995). BnactuBocTi npurHiueHus enacrazu 50%
(0/0) eTaHOJIOBOTO EKCTPAKTY KBITOK Ta JIUCTS MOSICHIO-
FOTh NIPUCYTHICTIO TaHiHIB (Lamaison et al., 1990).

MeTaHONOBHH EKCTPAaKT KBITOK (OCHOBHI CKJIQJHH-
KA — 11¢ (UIaBOHOINN) TI0Ka3aB CHJIbHE NMPUTHIYSHHS aK-
TUBHOCTI KCAaHTUH-OKcUasu in vitro (Kazazi et al., 2009).

€ noBimomienns, mo npenaparu ksitok Filipendulae
ulmariae BUKJIMKaIOTh 3HMKEHHS MOTOPHOT aKTHBHOCTI
1 PEeKTAJIbHOI TEMITEpaTypH, MiopesiaKcalliro 1 MOTeHIIi-
ariro HapkotnuHoi aii (Barnaulov et al., 1977), nomos-
XKYIOTh CEPEIHIO TPUBATICTD KUTTS MHIIICH, 3HIDKYIOTD
CYAMHHY TIPOHMKHICTB 1 OMEPEIKYIOTh PO3BUTOK BUpa-
30K IUTYHKA y 1MypiB Ta mumei (Barnaulov et al., 1977,
Halkes, 1998).

[IpotuBupaskoBuii eheKT TaKoK BiI3HAYIH IS
iHmmx yactuH pocnuHu (Halkes, 1998; Barnes et al.,
2007). Ilpote BimBap KBITOK MOCHIIKOE YIBICPOTCHHI
BIIACTHBOCTI TiCTaMiHy y MOPCBHKHX CBHHOK. HaiiBuima
MIPOTUBUPA3KOBA AKTUBHICTH AacOLiiOBaHA 3 BOIHHM
exctpaktoMm kBiToK (Halkes, 1998; Barnes et al., 2007).
OpanbHuid MpUiOM (BIABOHOINIB, @ TAKOXK EKCTPAKTIB
kBitok Filipendula ulmaria nokazas 3axucuuii edexr
MIPOTH BUPA30K [UTYHKA Y MIYpiB, BUKIMKAHAX Pe3epIIi-
HoM (Halkes et al., 1998).

Imynomooymoroua Ois. Byno mokazaHo, MO pi3HI
SKCTPAKTHU SIK TPaBH, TAK 1 KBITOK CHJIBHO MPUTHIYYIOTH
JIIOMIHAJI-3aJICKHY  XIMIOIFOMIHECIIeHIIIF0, Tmpoidepa-
1iro T-KITITHH 1 KITAaCUYHUH IUISX CHCTEMH KOMIUICMEHTY;
MPUYOMY OCTAHHIO JiF0 BHUKJIMKAIOTh, IMOBIPHO, HE Ta-
Hinu (Halkes et al., 1997a). I3 HU3KHM eKCTPaKTiB KBIiTOK,
MIPUTOTOBAHMX 13 PI3HIMH PO3YHMHHAKAMU, CKCTPAKT STUI
arierary YMHUTH HaWOLUIbIE MPUTHIYSHHS KIACHYHOTO
NULIXy aKTHBAIlii KoMIUIeMeHTy. [IpoTe akThBHI KOMITO-
HeHTH He Oyno inentudikoBano (Halkes et al., 1997b).
Bymo mokazaHo, 1m0 BiIBap KBITOK ITOCHITIOE POCTOCTH-
MYJIIOIOYYy aKTHBHICTh MEPUTOHEATBHHX MakKpodaris
MHILI, SIK in vitro, TaK i in vivo (Bespalov et al., 1992).

Anmubaxmepianona axmugnicms. Bbynao mokazanHo
0akTepioCTaTHYHY aKTUBHICTB in vitro Kinbkox 70% eta-
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HOJIOBHX 1 BOAHUX GKCTPAKTIB KBITOK MPOTH HU3KH Ia-
toreHiB cevyorux nursaxis (Halkes, 1998; ESCOP, 2003;
Barnes et al., 2007). Takox mpoJeMOHCTPYBaIH €(EKTH
MpUTHIYEHHST pocTy (in Vitro) MpOTH HU3KH OaKTepii
Jutst koMOiHaii 70% eTaHOIOBOTO 1 BOJJHOTO €KCTPAKTIB
(Csedo et al., 1993).

Anmuxanyepoeenna akmuenicmo. byna mokasaHna aH-
THUKAHIIEPOTeHHA [Iisl BiIBAPIB KBITOK MPOTH XIMIYHO iH-
JTYKOBaHUX MyXJIMH y IIypiB Ta mueit (Bespalov et al.,
1992; Halkes et al., 1998) i npoTu TpaHCIUIAHTOBaHUX
nmyxiuH y mumeit (Bespalov et al., 1992). [3onpoBanmit
pyrosu D YHHUB MPOTUITYXJIUHHY OiI0 TPOTH TPaH-
CIUTAHTOBAHMX MyXJIuH y mumieit (Miyamoto et al., 1987).

Inwi echexmu. BinzHayamy miIBUILEHHS TOHYCY OpOH-
XiB Y KOTIB 1 MOTEHIIIaIiF0 OPOHXOCTIACTUYHOT JIii ricTami-
HY Y MOPCHKHX CBHHOK TIiJI IO €TaHOJIIOBUX 1 BOJHUX
npemnaparis kBiTok Filipendulae ulmariae (ESCOP, 2003;
Barnes et al., 2007). ba 6inbine, Oy/10 ONMMCaHO MOCHIICH-
HS in Vitro TOHYCYy KUIICUHUKY Y MOPCHKUX CBHHOK 1 TO-
Hycy Matku y kpoiis (Barnes et al., 2007).

I'enapuno-nofiOHMIT KOMIUIEKC i3 KBITOK MaB in Vivo
AHTHUKOATYJISIHTI 1 (DIOPUHOMITHYHI BITACTHBOCTI Y TBAPHH
TiCTIsT BHYTPIIIHBOM SI30BOTO 1 BHYTPIIIHFOBEHHOTO BBE-
nenns (Kudriashov et al., 1990; Kudriashov et al., 1991).

[3onboBanmit pyrosun D mokazas in Vvitro BUCOKY
3IaTHICTH 3B’SI3yBATUCA i3 OMYaYMM CHPOBATKOBUM allb-
Oyminom (Beart et al., 1985; ESCOP, 2003).

®apmakoJioTiuHa  aKTUBHiCTL  Petroselinum
crispum

Ilpomuoiabemuunuii ma anmuokcuoaHmuuil egpex-
mu. BonHi exctpaktu Petroselinum sativum Oyau BU-
mpoOyBaHi Ha MIypax, sKi XBOpiIK Ha jaiader. Pocmun-
HHUI Mpenapar 3Ha4HO 3HMIKYBaB IOKAa3HUKH TIIFOKO3H
y 1ia3Mi KpoBi 1 piBHI ManoHmiansaerity (MDAm) Ta
3HAYHO MiJBUIIYBaB MOKA3HUKHU PIBHA iHCYNiHY, TeYiH-
koBoi mipyBar-kiHasu (L-PK) 1 3arajbHuii aHTHOKCH-
maatHui notennian (TAC) y rpymi nikyBaHHS MOpiB-
HSHO 3 KOHTPOJIBHOIO Tpynoro. Crocrepiraiocs 3HaYHe
30UTBIIEHHST MAacH MiAIIIYHKOBOI 3aji03M, pPO3MipiB
ocTpoBKiB JlaHrepranca Ta MOKpaIlaHHs TiCTOMOTIYHOT
apxitektypu (Nasser et al.,2016).

Hegponpomexmopna 0Ois. 3axucHa His EKCTPAKTY
MEeTPYIIKH Ha HUPKM BUBYAJAcA y MAIIOKIB 31 MITyYHO
BUKJIMKAaHIM TICPEpUBAHHAM BariTHOCTI. Pe3ymerarn
MiATBEpAWIN, IO CIUPTOBHE ekcTpakT Petroselinum
crispum 3HIKyBaB IUCOYHKIIO HHUPOK, BUKIHKAHY
MPOCTANH-1HyKOBaHIM IIEPEPUBAHHAM BariTHOCTI, Ta,
TaKUM YAHOM, MOJKE Oy TH BUKOPUCTAHUH JIJIsI 3MCHIIICH-
Hs1 HaOpSKY, BUKIIMKaHOTO IpocTortananHamu (Rezazad
& Farokhi, 2014).

Aumucmpecosa axmugHicms. Y TAIFOKIB 31 cTpe-
COBHM Ypa)XCHHSIM CJIM30BOi OOOJIOHKH MITyHKa OyJ0
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BUSIBJICHO, 10 METPYILIKA CHPHSIE 3HWKCHHIO CTPEeC-iH-
IYKOBAHOTO Ypa)KCHHsS OpraHy 3a paxyHOK aKTHBAIii
KIIITHHHOT aHTHOKCHIAHTHOI 3aXHUCHOT CUCTEMH.

VY marokiB, sKi OTPUMYBAJIH MTETPYILKY, CIIOCTEpira-
JI0CS MiZIBUIICHHS PiBHS IVIIOTATiOHY y TKaHWHAX, a Ta-
KOX MIIBHUIICHHS aKTUBHOCTI CYIIEPOKCHI ITUCMYTa3H
Ta karanasu (Akinci et al., 2017).

Anmukanyepocenna akmusHicmo. ByB TOCITHKCHUI
BIUIMB €KCTPAKTy KopeHs nerpyluku Ha cunte3 JJHK,
MeTaboJIIYHy Ta MUTOTOKCHYHY aKTUBHICTH MOOPOSIKiC-
HUX Ta 3JIOSKICHUX KJIITHH MOJIOYHOI 3ayo3u. KuiituHi
niHii MCF7 ta MCF12A iHkyOyBanmucsi Ta aHai3yBa-
JIUCS 3 PI3HUMH KOHIICHTPAIISIMA CKCTPAKTY KOPEHS Tie-
Tpymku. Y go3ax 0.01 mxr/miu-100 MKI/MIJI TOKCHYHOTO
BIUIMBY Ha OOWBI KIITHHHI JiHIi HE crocTepiragocs.
Jlo3a, sika BUKJIMKAJla TOKCHYHI e()eKTH B 000X KJIITHH-
HUX TiHisX, Oyna 500 mxr/mi. 10, 50, 100 ta 500 mxr/mi
PO3BEACHHS METPYIIKU MPOSIBIIM 3HAYHE TaTbMyBaHHSI
1o 80% cuntesy JIHK, xoua Tinbku 3a 1031 500 MKr/Mi
CIIOCTEpIranocs 3HaYHEe 3HIKEHHS METa0O0IIYHOT aKTHB-
HocTi kiTuH: 63% — y xmiturax MCF7 ta 75% — y -
tuHax MCF12A.

Takum unHOM, aHTUNpOTiI(EepaTHBHA i KOPEHS Ie-
TPYIIKH MPOsIBUIACS B 000X JiHisIX KaiTHH (Schroder et
al., 2017).

dDapMakoJIoTiYHa aKTUBHICTH Apium graveolens

HKaposnuosicyeanvua 0is. YKapo3HmwKyBaiabHaa ist
Apium graveolens Oyna nociipkeHa Ha OuUTMX Ja0o-
paropaux Mmumax. Excrpakté Apium graveolens ro-
TYBaJll B PO3UMHHHMKAX 13 PI3HOI MOJSAPHICTIO: edip,
xJ10poopM, eTHII arerar, H-0yTaHox Ta Boja. I3 meroro
BUBUCHHS AHTUIIPOTCHHOTO e(eKTy MHUIIaM IaBajd
12% cycnensito ApiXIKiB. Pesynpraté mokasand, 1o
eKCTPaKTH THUCTS Apium graveolens 3HIKaIN ab0 yCy-
BaJIM TiIBUIICHHS TeMIIeparypu micis BBeneHHS 12%
cycnensito apixmkis (Bursac et al., 2000).

T'enamo3saxucnua axmuenicms. Byno BHSBIEHO, IO
METaHOJIOBUI EKCTPAaKT HACIHHS A. graveolens YUHUB
3HAUYILy JAif0 IPOTH YPAKCHHS MEUiHKH, BUKJINKAHOTO
napaneramonioMm (Singh et al., 1995) i TeTpaxiopuaom
Byremto (Ahmed et al., 2002). Excrpakr 4. graveolens
MOPIBHSHO 13 CHJIMApuHOM Yy J0303aJIC)KHUH CIo-
ci0 TpurHiuyBaB 3pOCTaHHS pPI3HUX MapKepiB rema-
TOTOKCHYHOCTI, BKJIFOYAalOUM acraprar TpaHcaMiHaszy,
alaHiH TpaHcaMiHasdy, JNyxkHY (ocdarasy, aapOymin
1 3arasibHuil OUIOK. [icTONATONOrIYHI TOCHIIKEHHS Ta-
KOXX ITPOJICMOHCTPYBAJIH BiAMIHHICTh CTPYKTYPHHUX 3MiH
TKaHHH IT€9iHKU, BUKJIHKAHUX I1apareTaMOoIIOM.

[HIIE MOCHTIJKEHHS MOKa3aJ10, IO MPHHOM 13 1Kero
ceyiepH, a TAKOXK IIMKOPIIO 1 SUMEHIO 3HUXKYE ITiIBUIIICH]
CHPOBATKOBI PiBHI MEYIHKOBUX (DEPMEHTIB, 3araJbHHUH
XOJICCTEPUH, TPUDITILEPHUIU 1 MOMIIIIYE JIMIIHANA Tpo-

= 86
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¢inp 3a mietu, 6araroi Ha xonectepus (Abd ElMageed
etal., 2011).

Aumuoxcuoanmna axkmuenicme. A. graveolens
MICTHTh ()EHOJIBbHI CTIONYKH, SIK1 BUCTYTIAOTh AaHTHOKCH-
nmantamu (Jung et al., 2011).

JlocmimkyBainy aHTHOKCUIAHTHY aKTHBHICTD JIUCTS
cenepu (Karafs leaf) (muisixom nmorimHaHHS pauKambHOT
aktuBHOCTI 1,1-audenin-2-mikpuiriapasmwty [DPPH])
1 BUSIBWIIH, 1[0 BOHO € CHJIbHUM MPHPOJHIM aHTHOKCH-
JIAHTOM, 1[0 MpHUrHidye nporec okucHeHHs (Nagella et
al., 2012).

Lfo mir0o MOXKHA TOSCHUTU aHTHOKCHIAHTHHMH CIIO-
JMyKaMHu y CKIIaJii celiepH, siKi BKIIOYaroTh L-Tpunrodan
1 oxiiHi MeToKcH(peHT XxpoMaHoHy (Momin et al., 2002).

B inmomy mocnimkeHHI BUBUQJIM OpTaHiuHI Ta He-
OpraHiyHl €KCTPAaKTHU CeJIepU 1 BHUSIBHIIH, IO OOHJIBa
eKcTpakTu 1o0pe 3HemkoKyoTs OH- i DPPH-panunka-
mm. Jlocainu in vivo i3 TokcudHicTIo, ingykosanoro CCl,,
TaKOXK TIOKa3alll 3Hauymuil 3axucHuii edext (Popovic
et al., 2006).

Jlapsiyuona ma npomumockimna akmugnicms. Oist
HACIHHSI CeJIEPH Ma€ CHJIbHI JIAPBIIUIHI, 8 yJIbTHIINI-
Hi 1 pemeneHTHI BIACTHBOCTI NPOTH JIMYMHOK Aedesa
egypti, MepeHOCHUKIB reMOpari4Hoi JTHMXOMAaHKH JICHIe
(Kumar et al., 2014) Inmre mocmiKeHHS MOKa3aio, 10
MPOTUMOCKITHA aKTHBHICTH ol cenepu (i3 5% BaHii-
HOM) MaJia Kpalily peresieHTHY aKTHBHICTh 338 HU3KY KO-
Mepuidaux pernenentis (Tuetun et al., 2005).

Aumuxanyepocenna  akmugnicms.  Hemonspuuii
EKCTPaKT KopeHs i Oyne0 A. graveolens mpotecTyBa-
JM TPOTH KIITHHHUX JiHIH JiMdobnacTHoi nelkemii
CEMC7H2. lle#l exkcTpakT MoOKa3aB 3HAYYILy IIHUTO-
ToKcH4HICTh (Zidorn et al., 2005).

Anmuodiabemuuna axmusnicms. AHTHAIA0CTHYHY
AKTHBHICTh BOJHOTO EKCTPAKTY HACIHHS CeNIepH TECTy-
BaJIM y IIypiB, XBOpPHX Ha giaber. bymo BcTaHOBICHO,
IO IHTparepUTOHEAIbHE BBEICHHS ILOIO CKCTPAKTY
3MiHo€ JTinmiaHui mpodink (Roghani et al., 2007).

Anmusanaivua akmusHicms. AHTH3aNalbHY aKTHB-
HICTB CeJIepH JOCIIIKYBaIH Ha MOJEII 3allaIeHHS BYX
MHUIIEH, 1HAYKOBAaHOTO KPOTOHOBOIO Oli€l0. Pesymsrarn
MOKa3aJd, IO MPOTH3alalbHa aKTHBHICTH Oyna y ciM
pasiB HIDKYA 32 MPOTH3ANAIBHY aKTHBHICTH 1HIOMETa-
uHy. MexaHi3M aHTH3aMmallbHOI aKTUBHOCTI MOXKe OyTH
MOSICHEHUH 1HT10ITOPHOIO Ji€10 AKTUBHOTO KOMIIOHECHTY
amiiHy Ha IHAYKOBaHUI CHHTa3010 OKcH Iy a3oty (INOS)
cunTe3 okcuay azoty (NO) (Mencherini et al., 2007).

AmiymaH, TEKTHHOBHH TIONIiCaXapua, SKHUA BHSB-
JISIETBCS Y Celiepi, TAaKOXK IOKa3aB MPHUTHIUCHHS PiBHIB
IHTepIIeHKiHY 1P 1 CTUMYITFOBaHHS CHHTE3Y 1HTEpJICHKI-
Hy 10, a TakoX 3MEHIICHHS Mirpanii HelTpodinis, mo
MO)KE 3yMOBIIIOBATH HOTO IMPOTH3aIalbHy AKTHBHICTH
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(Ovodova et al., 2009). Crebna cenepu TakoX MarOTh
3HAUHy aHTU3aIajJbHy aKTUBHICTH Yepe3 NPHCYTHICTH
HONAPHUX CKJIAJHUKIB y BOTHOMY ekcTpakTi (Lewis et
al., 1985).

Anmumixpobua axmuenicms. A. graveolens Takox
MMOKa3aB aHTHMIKPOOHY aKTHBHICTh NpOTH Escherichia
coli. LI akTuBHICTH OyI1a GBI BUPAKCHOKO Y €TaHOJIO-
BOT0 €KCTPAKTY MPOTH BOIHOTO i TEKCAHOBOTO EKCTPAaK-
tiB (Naema et al., 2010).

Ananecizyroua axmugnicmos. ETaHOMOBHH eKCTpakKT
HACIHHS CeJiepH TaKoXK I0Ka3aB 3HA4YHY aHalTi3ylouy
AKTHBHICTH Y TECTI KOPYiB, BUKIMKAHUX OLTOBOIO KHC-
JIOTOO, 1 B €KCIIEPUMEHTAX 32 METOJIOM Tapsdoi ruiac-
TuHKY (Atta et al., 1998). Ileli aHanbrizyrounii eexT ce-
JIEpU MOSICHIOIOTH BIIMBOM Cellepu Ha uToxpoM P450,
PIBEHB SIKOTO Y ITE4iHKOBOMY TOMOTeHaTi OyB 3HIKSHUM
(Jakovljevic et al., 2002).

Anmusupaskosea axmugnicme. ETaHONOBUI eKCTp-
aKT HACIHHS CeJIep MTOKA3aB 3HAYYIIUH MPOTECKTOPHHUH
e(eKT s BUPa30K NITYHKA, IHIYKOBAaHUX 1HIOMETAIH-
HOM 1 IUTONECTPYKTUBHMMH 3acobamu (80% eraHom,
0,2 M NaOH i 25% NacCl). Pe3ymsratu TecTy OIliHFO-
BAJIM NUISAXOM O10XiMIYHOTO 1 TiCTOMATOJIOTIYHOTO aHa-
i3y KOHTPOJIBHOTO Ta 00pOOIeHOTO 3paskiB. EkcTpakT
3HAUYIIE 3aXHIIa€ CIU30BY IUTYHKA 1 IPUTHIUYE 6a3aib-
HY HUTYHKOBY CEKpPEII0 y HIypiB, IMOBIPHO, YHACIIIOK
CBOTO aHTHOKCHIAHTHOTO TTOTEHINANY, SIKUI CIIPUYUHE-
HUH MPUCYTHICTIO B €KCTPAKTI aHTHOKCHIAHTHHUX CIIO-
nyk (maBoHoiniB, TaHiHiB) (Al-Howiriny et al., 2010).

Cnasmonimuuna axmuenicms. ETaHOmoBui ekcTp-
aKkT A. graveolens TOKa3zaB 3HAYyIly CIa3MOJITHHY
AKTUBHICTh. BiH MPUTHIUYBaB Yy J0303aJCKHHUIA CIOCIO
CKOpOYCHHS KIy00oBOT KuIiky. L{ro Jit0 MOKHA TIOSICHU-
MU TIpHCYyTHICTIO (uaBoHoiny amireHiny (Gharib Naseri
etal., 2007).

Bnaue na cmamesy axmuenicmo. Byno mokazaHo 3a-
XHUCHUH e()eKT CKCTPAKTIB CEIepH MPOTH TECTHKYISPHOL
TOKCHYHOCTI, 1HJyKOBaHOI BaJbIIPOATOM Hatpito. ['icTo-
MATOJIOTIYHUH aHaJIi3 MiATBEPUB IIi pe3ynbsrati. Bimnosi-
JIAJIBHUM 32 II10 JIIF0 MOYKe OYTH arlireHiH, 110 € OCHOBHUM
KOMITOHEHTOM Takoro ekctpakty (Hamza et al., 2007).

3axucCHY JIit0 Apium TAKOX BUBYAIM 32 XIMIUHO iH-
JYKOBaHOT'O ypayKeHHs S€YOK y LIypiB. Byso BusBIEHO,
oo cejepa Ma€ TO3UTHBHUM e(EeKT Ha BiJHOBICHHS
S€YHUKIB 1 cekcyanbHy ¢yHKiito (Kooti et al., 2014;
Madkour, 2014; Kooti et al., 2014).

Anmumpomboyumapua axmugnicme. A. graveolens
MO0Ka3aB TMOTY)XKHY aHTUTPOMOOIUTAPHY aKTHBHICTb.
Le#t edext cnpuurHEHNI yMICTOM B CKCTPAKTI arire-
HiHY. AIMIreHIH MNPHUTHIYYy€E arperamico TPOMOOIUTIB,
BUKJIMKAHY KOJIAr€HOM, afeHo3uH nudocparom (AJD)
1 apaxiZIoHOBOIO KKCII0TOX. OKPIM TOTO, allireHIH TaKOX
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MPUTHIYYBAaB arperawito KIiTHH KPOBi, IHAYKOBAHOIO KO-
nareHoM-AJ[D (Teng et al., 1988).

Linoxonecmepunemiyna axmuenicms. BogHo-crinp-
TOBUI EKCTPaKT cejiepu (A. graveolens) n0oCHiKyBaIH
II0/I0 BIUTMBY Ha Mpoii JMigiB y IIypiB, sSKi OTPUMY-
BaJIU Ji€Ty, OaraTy Ha XolectepuH. Pe3ynpraru nokasa-
JM, 110 B €KCIEPUMEHTAIBbHINH IPYIi MPOTH KOHTPOIIO
celepa 3HAYHO 3HIDKYBAJa PiBHI XOIECTEPHHY, TPHUIIIi-
Hepu/IiB 1 Jinonpoteiny Hu3bkoi minpHOCTI (Kooti et al.,
2014; Tsi et al., 1995).

MexaHi3M TiNOXO0NeCTepHHEMIUHOI aKTMBHOCTI MO-
SICHIOIOTD BILUTUBOM Ha CEKPEIIiI0 )KOBYHHX KHCIIOT, a Ta-
KOX MTPHUCYTHICTIO B €KCTPAKTI MOJSIPHUX CIIONIYK 13 TPY-
noro ykpy/aminokuciotu (Tsi et al., 2000).

Kapoiomoniuna axmusenicme. Byno mokaszaHo, 10
amireHid, 130Jb0BaHU 13 celepy, MPUTHIYYBAaB CKOPO-
YCHHS A0PTAILHOTO KINbIS, BUKIMKAHOTO CYKYITHHM
HAKOIMYCHHSIM KaJIBIII0 y CEPEIOBHUIIII 3 BUCOKHM PiB-
HeM Kautito. Take po3cimaOineHHs rpyaHOT a0pTH MOXKHA
TIOSICHATH CYTIPECOPHUM e(DEKTOM Cellepr Ha 10HH Kallb-
[iF0 SIK Yepe3 MOTEHIiaI-3aJIeKHi, TaKk 1 perentop-3a-
nexxHi kanpiiesi kanam (Ko et al., 1991).

B inmomy mocmiikeHHI moxigHe 3-OyTHi GpTanumy,
130JIbOBAHE 13 CeJepH, MOKa3ajio 3HAYHy KapiOTOHIY-
Hy aKTHUBHICTb. BiH 1i€ yepe3 MpUTHIYEHHS 3aIeKHOTO
BiJl KAJIBLIIO 1 HE3AJEKHOIO BiJ KaJbL{i0 BUBIJILHEHHS
IIyTaTiOHY i3 cHHANTOCOM. TakoX y MOAEN 3arajJbHOTO0
imeMigHoro-penep@y3iiHOro ypakeHHs MO3KY IIypiB
BiH 3HIKYE BMICT OKCHIY a30Ty 1 aKTHBHICTh CHHTA3U
oKcuay a3oTy. Ha momady 10 1bOro BiH TAKOXK 3HAUYIIE
MPUTHIYY€E EKCIPECiio IHAYKOBAHOTO MPOTEiHY CHHTA3U
oKcHy a3oTy (Zhang et al., 1999).

Cik cejepu TakOX JOCHIDKYBaIW TPH Kapmio-
TOKCHYHOCTI y TIypiB, 1HIYKOBAHOI JTOKCOPYOIIIUHOM.
BumiproBanu BMICT peayKOBaHOTO IIIyTaTiOHY, aKTHB-
HICTh KaTasla3h, KCAHTUHOKCHUIA3W Ta IHTCHCHUBHICTBH
MEPEKUCHOTO OKMCHEHHS JiMiJiB Y TOMOTEHATI MEYiHKN
i remoimizari KpoBi. Pe3ynbraty mokasanu Kapaionpo-
TEKTOPHUI €EeKT MPOTH IPYIH 3 TOKCHYHUM BILTHBOM
nokcopy6iuny (Kolarovic et al., 2009).

Ornsx JoCcTynHUX AOKJIIHIYHMX JaHux Galium
verum CTOCOBHO TPaB’SIHOI Pe€YOBHHHU, TPAB’SHOTO
npenapary Ta iXHix CKJIaJHUKIB

Aumucmpecosa axmugnicmv. AHTHCTPECOBUH 3a-
XUCHUI TOTEHI[iaJl BOJHO-CIIUPTOBOTO  EKCTPAKTY
Galium verum OGyB NpPOJEMOHCTPOBAHMN Ha MallOKax
minii Wistar, y sSIKHX aHaKiHeTMYHHH CTPEC BUKIIMKAIIH
JIOBrOTPHUBAJIO IMMOOITI3aIlier0 Ta TeMpsBorw. Jlona-
BaHHS eKCTpakty Galium verum BHUKIMKAIO BaXKJIMBi
MoposoriuHi MOIUdIKaIlil, SKi BIAMOBIAHO CTUMYJIIO-
BaJIl CEKPETOPHY aKTHUBHICThH IIMTOMOAIOHOT 3aJ1031 Ta
sI€YHMKIB y naiokiB (Roman et al., 2013).
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Aumumikpobna axmusuicms. Rhodococcus —equi
€ (aKyIbTaTUBHOK BHYTPIIIHBOKIIITHHHOW —OakTe-
pi€ro, siIkKa BHUKJIMKAE TSDKKY ITHEBMOHIIO Y JKepeOIiB.
VY J0ocChiKeHHI OIliHIOBaacs aHTHMMIKpOOHA AKTHB-
HicTb Gallium nipotn R. equi K mMoTeHNiHHO podinak-
THYHOTO Ta JIIKyBaJIBHOTO 3aco0y. Rhodococcus equi
BHPOIIYBAJIH y CEPEIOBHIINI 3 Pi3HUMH KOHIICHTpAIIi-
ssmu Gallium nitrate (GN), 3 Ta 6e3 HaUIHAIIKY 3aii3a.
Gallium nitrate 3Ha4HO TaJIEMYBaB 3POCTAHHS Ta 3HH-
myBaB R. equi. L{eit BIUIMB NPUTHIYYBABCSA HAJTUIIIKOM
3ami3a. AHTHMiKpoOHuil edext Galium 3anexuth BiA
MeTaboisMy 3amiza. MumiaMm aaBanu Manronar Gallii
(GaM), 10 ab6o 50 mr/kr, ab0 AUCTUIIHOBAHY BOIY 11O Ta
IICIIs eKCIIEPUMEHTAIBHOTO iH(iKyBaHHs R. equi. Uepes
IICTh AHIB MicJIs iH(IKyBaHHS BU3HAYAIACs KOHIIEHTpa-
mist R. equi B opraHax, a Tako KoHueHTpauis Gallium
y cuposarui. Manronar Galii ( GaM) abcopOyBaBcs
B JI0303QJICXKHIN MaHepi, Ta KUIbKICT R. equi 1H}IKO-
BaHMX TKaHWH Oyna OinpIIa B KOHTPOJBHIN Tpymi, HIXX
y Muinei, ski orpumyBanun GaM. Maronar Galii moxe
rpatd posib y KOHTPOJIIOBAHHI 3aXBOPIOBAHHS IILISIXOM
MPUTHIYCHHS PO3MHOKCHHS BEIHKOi KUTBKOCTI TKAHUH,
ypakeHHX R. equi 3a3majerifp 10 MoOimi3arii BHy TpimI-
HBOI Ta aJaNTUBHOI IMyHHHUX Bianmosiae (Harrington et
al., 2006).

Ipomunyxaunna axmugnicme. Byno BUSABIEHO, IO
nmiocmerud (DGVL), orpumanuii i3 Galium verum L.,
BOJIOJIi€ TPOTUBOPAKOBOIO aKTHBHICTIO. Y JOCITIHKEHHI
BUBUABCS BIUIMB AiocMeauHy Ha Tumyc U14 mumeit. 3a
JOTIOMOTOF0  (DIIOYIIUTOMETPii XapaKTepH3yBaJIHCs JiM-
¢douuTn nepudepiiiHoi KpoBi Ha OCHOBI ekcmpecii mo-
BepXHEBUX MapkepiB mis kiitiH T-xenmnepiB (CD4(+))
ta T- cynpecopiB (CD8(+)).

CupoBatkoBi piBHI (hakTopa HEKpO3y NyXJIHHU O
(TNFa), inTepneiikiny 2 (IL2), inTepneiikiny 10 (IL10)
Ta TpaHchopmyrodoro ¢akropy pocry Bl (TGFB1),
a TaKOX KIITHHHY Tpoiiepaliito BU3HAYaIH IMyHO-
(dbepmenTHuM MeToioM. Excripecis Fas- ta Fas-niranis
(FasL) Ha TMMyci BU3Hauamacs METOJIOM aHaiizy Bec-
TepH-OMOTHHT. Pe3ynbTaTté moKa3aiu, IO Ji0CMETHH
raabMye (pakTop HEKPO3y MyXJIMHH 0 Ta 3HAYHO 301JIb-
IIye Macy TUMYCY TOpIBHSHO 3 KOHTpOIeM. Takox Ii-
ocMeTHH 30imbimye piBHi IL2 y cupoBaTmi Ta 3Ha4HO
samkye piBHi TNFa, TGFB1 Ta IL10 B mo3o3anexHii
MaHepi. [icTooriyne qOCHiKeHHS Ta Pe3yJbTaTH J10-
cmimkenns merogqoM TUNEL (terminal dUTP nick end
labeling) mokasanu, 10 AIOCMETHH 3aXHINAE TKAHUHY
TUMYCY TPOTH (HAKTOPY POCTY IMYyXJIHHHU IUITXOM IPH-
THIYCHHS ananTto3y JiMQOIWTIB THMycy. MeToroM BU-
3HAYEHHS KIITHHHOI mpouidepiiii Oyno BUABICHO, IO
JIOCMETHH CIpHsi€ OUIBIIIN KUTBKOCTI JTIM(OIUTIB 110
npomidepamii. ba Oinbire, cniBBimHOmeHHs CD4(+)/
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CD8(+) T-nim¢ornmtie 3Ha4HO 3pocTano 3 0,69 mo 2,29
IiJ] 9ac 0OPOOKHU JTIOCMETHHOM.

Amnamni3 iMyHOOIOTHHTY BHSIBUB, 1[0 ekcrpecis Fas
Ta FasL Ha TMyci OyJia HUKUYOK0 y MUIIIEH, SIKi OTPUMY-
BaJIM 1IOCMETHH MOPIBHSHO 3 KOHTPOJIEM.

TakuM YUHOM, NIOCMETHH MOXKE TajlbMyBaTH (hak-
TOp POCTY MYXJIMHH Ta 3aXHINATH KIITUHU THMYCY Bij
aronTo3y, KU BHKIUKABCA (DAKTOPOM POCTY ITyXIIH-
HH, Il MeXaHi3M 3aJIeKUTh BiJ 3MEHIIEHHS 3aruoeii
KIITHH Y TUMYCI Ta ipoxoauTh o FasFasL-3anexHomy
nursixy (Zhao et al., 2011).

Orasin aocTynmHUX AOKJiHiYHMX Aanux Linaria
vulgaris ¢cTOCOBHO TPaB’sIHOI Pe4OBHHH, TPAB’THOI'O
npenapary Ta ixHix CKJIaJHUKIB

Hiypemuuna axmueHnicms. 3MATHICT CyXHX CIIUPTO-
BUX eKCTPAKTiB Linaria vulgaris MOCUITIOBATH Jiype3 Xa-
pakTepHa JUI BCIX eKCTpaiiaux ¢hopM Linaria vulgaris.
[Tpu 11bOMy 3a TiepIin TPU TOAMHHU JTOCTITY BUALISETHCS
Oinpmmii 00°eM ceui, HIX 3a HACTYITHHH 4ac eKCIepH-
MeHTy. Buxomstan i3 11p0ro, MO>KHa 3pOOUTH BHCHOBOK,
110 010MOTiYHO aKTHUBHI PEYOBHHH POCIHUHU MAIOTh MaK-
CUMaJIbHUH e(eKT y Mepii TPH TOJAWHU MMiCIIsT BBEACHHS.
MakcuManbsHuiT 00°€M BuAiNeHOI ceui OyB OTpUMAaHHA
i 9ac YBEICHHs €KCTPaKTy 3 JucTs Linaria vulgaris
1 CTaHOBHMB OJM3BKO 5 MII 32 BECh 4aC EKCIECPUMEHTY,
[0 TIEPEBUIIY€E 00’ €M PIIMHM, BHUIUICHOT MiJl BILUTMBOM
EKCTPAKTy XBOII[a MOJILOBOTO y JBA Pa3H, 1 MOXKHA TIOPiB-
HATH 13 UM MTOKa3HUKOM JUIsS €KCTpakTy OpycHui (4,8
min). Ekcrpaktu cteben Ta mioniB Linaria vulgaris npo-
SIBUJIM HaliMeHIy akTuBHICTB (Vrchovska et al., 2008).

3riJHO 3 pe3yJbTaTaMHy 1HIIIOTO JIOCIIHKEHHS, EKCTP-
aKT CyXWil 13 TpaBH JbOHKY 3BUYaiiHOrOo y 1031 100 mr/
KT BUSIBIISIB JIiypeTHUHUH edekT (66,7% Bix akTUBHOCTI
dypoceMiny); y 1031 50 MI/Kr — MOMipHHH A1ypeTHIHUN
edexr (35,3% Big aktuBHOCTI pypoceminy). Busnauen-
HSl aHTUEKCYIAaTHBHOI aKTUBHOCTI MPOBOIMIIOCS Ha MO-
neni kapareninoBoro Ha0Opsky (Krutskykh, 2017).

Bnaue na excxkpeyiio ionie Ca’* ma K. HallOinpimmii
BILJIB HAa EKCKPEIIit0 10HIB KaJlit0o MarOTh EKCTPAKTH KBi-
TOK, TPaBH Ta JIUCTS JIbOHKY 3BHYaiHOTO. HalOinbiia
IHTEHCHBHICTh BUBEJICHHS 10HIB Kalil0 crioctepiraiacs
3 4-i 10 6-i rofMHU eKcIIepuMeHTy. )i eKCTpakTy 3 KBi-
TOK BOHa ctaHoBuna 4 887 mr/n. TakuM YMHOM, EKCTp-
aKT KBITOK JIbOHKY 3BHYAWHOTO ITOCHIIOE CSKCKPELio
KaJiio, II0 J1a€ 3MOTY PEKOMEH/IyBaTH 10 3aCTOCYBaHHS
MIPH TiMepKaTieMii.

ITix yac BUBYCHHS BIUTUBY €KCTPAKTIB JILOHKY 3BH-
YaifHOTO Ha EKCKPEIi0 HATpito OyJI0 BUSBJICHO, IO BCi
JOCTIJKyBaHI €KCTPAKTH POCIHHU TOCHIIOIOTH BHBE-
JICHHsI 10HIB HaTpiro. HalOIbIMiA BIUTUB Ha X eKCKpe-
I[iI0 MAIOTh €KCTPAKTH KBITOK, TPABH Ta JIHCTS JILOHKY
3BHYAaHOTO. 32 [IiCTh TOIMH €KCIICPUMEHTY i IXHBOIO
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ni€ro BUBIIbHAETHCS Bigmosinguo 0,32, 0,47 ta 0,59 mr
10HIB HATPIO, [0 3HAYHO TMEPEBHUIIYE KiJbKICTh 10HIB,
SIK1 BUBUTBHSIFOTBCS TiJ] JIEF0 €KCTPAKTY XBOULY TOJIBO-
Boro (0,2 mr). Takum 4MHOM, €KCTPAKTH JIbOHKY 3BH-
YaHOTO MOCHITIOIOTH €KCKPEIliI0 HATPit0, 10 A€ 3MOTY
BiJTHECTH iX JIO CalypeTHKIiB Ta MOKJINBO PEKOMCHIyBa-
TH 10 BUKOPUCTAHHSI IIPU TiNEPTOHIYHINA XBOPOOi.

Temocmamuuna axmuenicms. HaliOinbiry axTHB-
HICTh Ma€ EKCTPAKT i3 KBiTOK JILOHKY 3BHUaifHOro. Bin
MOAOBXKYE 4ac 3ropraHHs Kposi Ha 30,9%. AKTHBHICT
CKCTPAKTIB 13 TPaBH Ta iHIINX YaCTHH POCIIHHHU HE Iepe-
Bumye 15% (Vrchovska et al., 2008).

[lin yac BU3HAYEHHS TOKAa3HUKIB BIUIMBY CYXOTO
eKCTPaKTy 3 TPaBH JIbOHKY 3BHYaHOTO HA 3TOPTaHHS
KpOBi (IIpenapar MOpiBHSHHSA — aMiHOKAIPOHOBA KHC-
JI0Ta) BCI 03U CYXOT0 €KCTPAKTY, IO JOCIiIKYBaJINCS,
BUSIBIISUIM TE@MOCTATUYHY aKTHUBHICTB: 1032 100 mr/kr —
Ha piBHI npenapary nopiBHsHHS (97,6% Bix aKTHBHOC-
Ti aMiHOKAIPOHOBOI KHCJIOTH), a 1031 50 MI/Kr Ta 25
MI/KT — Ha PiBHI, SKHH HAONMKAETHCS JIO aKTHBHOCTI
npenapary nopiBHsHHS (64,9% Ta 53,7% BimnoBigHO)
(Krutskykh, 2017).

Aumumikpobna axmusHicms. BUSBICHO aHTHMi-
KpOOHY aKTHUBHICTH CIIUPTOBUX Ta JIMOMUILHUX SKCTP-
aKTiB i3 TpaBM JBOHKY 3BHYaitHOTO. CIMPTOBHUII EKCTp-
aKT i3 TpaBU POCIHMHHU IPOSBIIE AHTHOAKTEPiaTbHY
aKTMBHICTH y BigHOIICHHI S. aureus Ta E. coli. Y po3-
BeZieHHI 1:50 TanbMyeThcsl PO3MHOKEHHS BCIX JOCITi-
JDKYyBaHUX MikpoopraHismiB 3a BuHsTkoM C. albicans.
3a 301IbIICHHSI PO3BEJCHHS Mpenapary aHTUMIKpOOHA
aKTMBHICTb HE TPOSBISETHCSA. XIOPOPOPMHHUNA EKCTp-
aKT y po3BeneHHi 1:10 MOBHICTIO 3aTpUMy€E 3pOCTaHHS
JOCIIDKYBAaHUX MIKPOOPTaHi3MiB 3a BUHATKOM E. coli.
VY posBenenHi 1:20 eKCTPaKT MPUTHIYYE 3POCTAHHS TUITh-
KU S. aureus. 3a eKCTPaKIlii YOTUPHOXXJIOPUCTHM BYTJIC-
1eM y possesieHHi 1:50 npurHiuye 3poctanss S. aureus.
3a 30UIBIICHHS PO3BEACHHS Ipenapary aHTUMIKpOOHa
AKTUBHICTD HE MPOSBISAEThCA. HalOLIbII 4y TIHBHM 10
BIUTMBY JINO(ITBHAX EKCTPAKTIB BUSIBHUBCS 30J0THCTHH
cTa(iJIOKOK, 3pOCTAHHS SIKOTO MPUTHIYYETHCS 32 PO3BE-
nenns 1:50 (Vrchovska et al., 2008).

Anmuexcyoamuena axkmusnicmo. Ilin wac mocii-
JUKCHHSI aHTHUEKCYNAaTHBHOI aKTMBHOCTI TpPaBH JIbOH-
Ky 3BHYaliHOTO (TIperapaTr MOPIiBHSHHS — JUKIO(PECHAK
HATpil0 y 7031 8§ MI/Kr) OyJ0 BCTaHOBJIEHO, IIO BCI
JIOCITIDKYBaHI TO3H EKCTPAKTy TPaBU CYXOTO IJLOHKY
3BUYAWHOTO BUSIBIISUIN AHTUEKCYAATHBHUI edeKT (Bif-
HOCHO KOHTpOI0): 37,9% (100 mr/kr); 43,2% (50 mr/
kr); 40,7% (25 mr/kr) (Krutskykh, 2017).

Orasin goctynuux aokiaiHiuaux nanux Calendula
officinalis cTocoBHO TpaB’siHOI Pe4OBHHH, TPAB’SHO-
ro Mpemnapary Ta iXHix CKJIaJHUKIB
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3aeoenns pan. Tpoliec 3aroeHHs paH BKIIFOYA€E KiTbKa
OKpeMUX (a3, 3a IKUX iH(pOpMaIlis PO HOBI KPOBOHOCHI
CYIMHH (aHT10TeHE3) BiJirpae BaKINBY poib. Y TECTi Ha
XOpioaslaHTOICHI 000JIOHII Kypstaoro eMOpioHy (XAO)
13 BUKOPHCTAHHSIM 1HKyOOBaHMX KypsS4HX S€Lb JOQiTi-
30BaHA XOJIOJIHA BOJIHA, 1H(Y3isA KBITOK KaJCHIYJIH Jia-
BaJIa 3HAYHMI aHTIOTEHHUH e(eKT, MPUIOMy KiTbKICTh
MIKPOCYJIUH Y TIIpaxyHKy Ha OOpOOJICHI CEeKIlil TKaHU-
HH Oylia 3HAYHO BHIIOIO 32 KUIBKICTH CYJHH Yy KOHTPOII
(p<0,0001). INamypoHaH, pojib SKOTO BiOMa y repeaadi
iH(opMartii, ynopsaKyBaHHI 1 Mirpariii HOBOYTBOPEHHX
Kanisipis, OyB BiazHaueHuH y Beix XAO i1 €0 KaleH-
Iynd, a 'y HeoOpoonenux XAO BiH He BUSIBIABCS. Buco-
KW piBEHb HEOBACKYJISIpU3allii, BiI3HAUCHUH y 00po0ie-
HUX XAO, JIOCHITHUKHA TOSCHUJIM BIUIMBOM EKCTPAKTY
KBITOK KQJICH/TYJIH, OCHOBHIMH CKJIATHUKAMH SIKOTO OyIIH
¢dmaBonoigu (Patrick et al., 1996).

Cyxuii 70%-eranonosuii (E) 1 Bogauit (A) ekcTpak-
TH KBITOK KaJICHJYJIH IiCJs MiCIIEBOTO HAHECEHHS SIK
5% wMa3i NMpUIIBHANIYBAB 3arO€HHS XIpypridyHHX paH
y IIypiB; cTymiHb emitenmianizamii ctanosuna 73% (E)
165% (A) Ha 5-Ty 100y T2 90% (E) 1 88% (A) — Ha 10-TY
100y potu 60% 1 79% y KOHTPOIBHUX TBApHH, y KX
HAHOCHJIM TUTBKH PO3YMHHU-HOCIT. B aHamorivHux gocii-
Jax JOlaBaHHS AJAHTOIHY JI0 Ma3i 301IbIIyBano e(eKT
eKCTpaKTiB; Ha 100y 14 mpotu 70% y xoHTpOIiB i 79%
MPOTH OIHOTO AJAHTOTHY CTYIiHb 3aTOE€HHS CTAHOBUIIA
80% i3 A+ E, 190% i3 A + E + ajaHToiH y CIiBBiJTHO-
menHi 2:2:1 (p<0,01) (Klouchek-Popova et al., 1982),
nuToBaHo y Hénsel et al., 1992)).

MicrieBe HAaHECEHHS Ma3i 3 KaJICH Ly IH MaJlo KPaIHi
BIUIMB HA eMiTeNiaNi3anito ITydHuX paH (Staphylococcus
epidermides) y mrypiB y moeaHanHi 3 KopeHeMm Komdpi,
nporroiicom i Mmenom (Perri de Carvalho et al., 1991).

Masb i3 kaneH 1y (sika mictuna 5% Ccyxoro eKCTpak-
Ty) MPUIIBUIITYBAJIA 3aTOEHHS CKCIICPHUMEHTAIBHUX PaH
y TersIt Oydano (Ansari et al., 1997), ut. ESCOP, 2003).

UYepes pi3Hy CTPYKTYpY WLIKIpH y JIIOAWHHU 1 TBAPUH
i JaHi chij TIymMaduTd 3 obepexHicTio (Wissinger-
Gréfenhahn U, 2000).

Ipomuszananvua Ois. IlpotuzamanbHuii eheKT KBi-
TOK KaJICHITYJIW ITOKA3aJlkl Y TECTi 3 KPOTOHOBOIO OJIIEF0
y muei, e ekcrpakt CO, naBaB OibLI BUPOKEHE NPH-
THiYeHHsT HaOpsKy 3a 70% BOIHO-CIHPTOBUH €KCTPAKT
(Della Loggia et al., 1994). Haiibinbin akTHBHA peyo-
BHHA Y KPOTOHOBIH 0OJi1 — e (apaaion, Horo MospHa
AKTUBHICTh CITIBCTABHA 3 AKTHBHICTIO 1HJIOMETAIIUHY.
Edipu dapamiony mMeHm aktuBHI npuomu3Ho Ha 50%,
a BUIBHI MOHOIM (Taki K TapaKcOCTEpPOJ, JYIEOw)
MEHIII aKTHBHI 3a Jionu (Zitterl-Eglseer et al., 1997).

I'miko3uan i3opaMeHTHHY 3, BHAIICHI 3 KBITOK Ka-
JICHIYJH, IPUTHIYYIOTh JIIMOKCUTeHA3Y (KIFOYOBUI (ep-
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MEHT y CHHTE31 JICHKOTPHEHIB) Y ITUTO30J1i JIETCHB IIyPiB
y konnenrpartii 1,5x10° M (Bezakova et al., 1996).

Ukiya et al. (2006) nocmimkyBanu IecsiTh TpH-
TEPICHOBHUX TITIKO3HIIB OJEaHAHOBOTO THITY 3 KBITOK
Calendula officinalis. BiciM TpuTepIeHIB MOKa3aIn
3HAYHy IPOTH3ANANbHY aKTHBHICTH pu TPA-iHIyKOBa-
HOMY 3arajeHHi ByXa MHIICH.

Aumumixpobna axmusnicms. EdipHa omis npu-
rHiuyBana pict Bacillus subtilus, Escherichia coli,
Staphylococcus — aureus, Pseudomonas aeruginosa
1 Candida albicans. 1110 aKTUBHICTb MOSICHIOIOTh JIEI0
TEPIICHOBHX CIHPTIB 1 TEPIICHOBHX JAKTOHIB (Janssen et
al., 1986).

EdipHa omis Takox BUSIBIAE C1a0Ky (QYHTIIHI-
HY AaKTHBHICTh MNPOTH UIKIpHUX TPHOKIB, TaKWX SK
Trichophyton  mentagrophytes  var. interdigitale,
Trichophyton rubrum, Trichophytum concentricum Ta
Epidermophyton floccosum (Hénsel et al., 1992).

@paxkist 3 praBoHOITAMH, BUAITICHA 3 JTUCTS, IPUTHi-
yyBaja pict Sarcina lutea, S. aureus, E. coli, Klebsiella
pneumoniae i Candida monosa, npuyoMy caroHiHK
eextuBHOCTI He mokaszanu (Tarle et al., 1989). Bomo-
PO3YHMHHI KOMIIOHEHTH CHHPTOBHX CKCTPAKTIB BUSBIIS-
JIW aKTUBHICTh NIPOTH Staphylococcus aureus (Dumenil
et al., 1989). AuTnmikpoOHa aKTUBHICTH POTH KiJTBKOX
OakTepiit Takok Oysia 3aJJ0KyMEHTOBaHa MPH 1HDY31X 13
DER 1:10 (Gasiorowska, 1983, nut. Hénsel et al., 1992).

MeTraHONOBHIA €KCTPAKT ITOKa3aB CIA0KYy aKTUBHICTh
MIPOTHU NEPUOJOHTONATHIHNX OaKTepiil, IPOAYKT JCKOK-
i mokasap me MeHiy aktuBHICTh (lauk et al., 2003).
[opiBHsHO 3 po3unHoM NaF i1 HaTpiii naypuicynbharom
eKCTPAKT KBITOK KaJICHIYIH HE YHHHB aHTUMIKPOOHOT
7ii Ha GIOTUTIBKM 1 OpajbHI MIKpOOPTaHi3MH, OTpHUMaHi
Bix giteit (Modesto, 2000).

Aumusipycrha axmuenicms. HacTosSHKa KBITOK Ka-
JICHIYAM TPUTHIYYBaja PEIUTIKAIio BIpycy MpOCTO-
ro repmecy, BipyciB rpumy A2 i rpumy APR-8 in vitro
(Bogdanova et al., 1970), nmpoTe BOIHHI EKCTPAKT HE
nmokaszaB akTuBHOcTi (May et al., 1978). Xnopodopm-
HUH eKCTpaKT NpUrHivyBaB pertikaiito BIJI-1 y roctpo
iH(piKOBaHUX NIMPOUUTAPHUX KIITHH Molt-4 in vitro.
XopoopMHAH EKCTPaKT TaKOK MPUTHITYBAB AKTHB-
HICTb 3BOpOTHO] TpaHckpunTasu BUJI-1 y no3zo3anesxxuuii
cnoci6 (Kalvatchev et al., 1997).

Imynocmumynsayitina 0Oia. lomicaxapuaHa ¢pak-
mis 3 KaJeHAyau (MOJIEKyJspHA Bara y Jiana3oHi
25000-500000) moxa3ana 3HA4IyIly IMyHOCTHMYJISIIIIO
TPaHYJIOIHTIB — 33 pe3yJIbTaTaMu KapOOH-KIIIPEHC TECTy
(Wagner et al., 1985).

[301p0BaHI TOJTiCAXapuK 3 KBITOK KaJICHIYJIH CTH-
MyJTFOBaIIM (haromTo3 y rpanynonurax ioaunu (Varljen
et al., 1989).
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Amirghofran et al. (2000) BUsIBHIIN, 11O €KCTPAKT
KBITOK KaJICHAYJH HE YMHHUB MPAMOI MITOTeHHOT il Ha
TiMGPOLUTH 1 THMOLIUTH JIFOTUHH.

Ipomunyxaunna Ois. MoHomecMo3uan ApBEHO-
3ugi B 1 D in vitro YMHATH IUTOTOKCUYHY [0 HA KJIi-
tiau HeLa, B 16-menanomui KiiTHHH, (BiOpoOmacTu
3T3 i momaceki 2002-kmituau (Quetin-Leclerque et al.,
1992). Tpureprenu, Taki sk (apamion i TapakcocTe-
POJI, MIPUTHIYYIOTh CKCTIEPUMEHTANBHY IPOMOIIIO MTyX-
JIUH, a 0T)KE, YBAXKAIOTHCS 1HT10ITOPAMU POCTY MyXJIHH
(Yasukawa et al., 1996).

JlieTHyHWI TFOTETH 13 KBITOK KAJICH/TYITH ITiIBUIIyBaB
JIATEHTHICTH ITyXJIMHU 1 IPUTHITYBAB PIiCT MyXJIMH MOJIOU-
Hoi 3ao3u y mumei (Chew et al., 1996), Park et al., 1998).

JlBa TpUTEpIeHH 3 KBITOK KaJCHIYIH MOKa3adH IH-
TOTOKCHYHHN €(EeKT BIIHOCHO paKy IpSIMOi KHIIKH,
neiikemii 1 kiTiH Memanomu (Ukiya et al., 2006).

Cra3MoreHHa Ta CIa3MOJITHYHA aKTHBHICTh. Ppak-
[[IOHYBaHHS 32 aKTUBHOCT1 BOJHO-CITUPTOBOTO €KCTPAaK-
Ty KBITOK KaJICHIYJIM TIOKA3aJI0, IO CIIa3MOJTITUYHA aK-
TUBHICTH OyJ1a 30cepe/keHa B opraHiuHii ¢pakuii, Toxi
K BOAHA (paKIlisl YMHHWIA 3HAYHY CIa3MOTEHHY JIifo,
qyTauBY 10 arpominy (Bashir et al., 2000).

Tenamonpomexmopna  axmugnicmos.  EKcTpakT
kanenaynu (pinkmit excrpakt DER 1:1, pozunn-
HUK — eTanod 70%) mocChipKyBaiu y TEYiHKH IIYpiB,
inTokcukoBanux CCl,. EKCTpakT KaJeHIy/n 3HUKYBaB
renaronuToniz Ha 28% mpOoTH KOHTPONIO, 3HIDKYBaB
TiCTONOTIYHI 3MiHH, a TakoX Moxudikanii GepmeHTiB
i cTearo3Hi 3Minu nieyinku (Rusu et al., 2005).

Anmuoxcuoanmua axmugnicms. byTanonosa ¢pax-
Iisl KBITOK KaJICHIYJIW IT0Ka3aja 3HAYHy AaKTHBHICTh
I0/I0 HeWTpami3alii BUIBHUX paJvKaliB 1 aHTHOKCH-
nmantHy nito (Cordova et al., 2002; Herold et al., 2003).

Bucnosku. Kommnuekcna aist ¢itozacody 3ymoB.ie-
HA CHHepriyHuMH edexTamMu 0i0JIOriYHO AKTHBHHUX
pedoBHH iioro ckiany. I[Ipenapar Hopmasisye purmiy-
HICTh ceKkpellii Ta CHiBBiIHOLIEHHS TOHAJXOTPONHMUX
TOPMOHIB, peryJiio€ nepedir apyroi ¢gasu MeHCTPYaJIb-
HOT0 LMKJY, YCYBa€ TOPMOHAJIbHUI AucOalaHC MIXK
eCcTPa1ioJIoM Ta MPOrecTePOHOM, BUSIBJISIE BUPAKEHY
A0 HA 32JI03UCTY TKAHUHY il CTPOMY MOJIOYHOI 3a-
JIO3HU, SIECYHUKIB Ta MaTKH, BUSIBJIsSI€ aHTUIIPoJIiepa-
TiBHI Ta NpOTHU3anaJbHi BJACTHBOCTI. 3aci0 cnpuse
PO3M’SIKIICHHIO KaICy/JIU KiCTO3HHUX YTBOPeHb i 3HH-
YMICTY, PO3CMOKTYBaHHIO 0€300J1iCHUX IIILHUX BY3-
JiB Y MOJIOYHHX 327103aX, 3MEHIIY€E peaKiilo MoJI0Y-
HMX 32J103 HAa 3MiHY TOPMOHAJILHOTO (DOHY, OB’ A3aHO-
0 3 (pa3aMu MEHCTPYAJTBHOIO HUKJTY.

®ditonpenapar xapakTepu3yeTbcsi TaKUMHU edex-
TaMH: MPOTU3aNajdbHa i (32 paxyHoK (hapMaKoJio-
riYHO AKTHBHUX PEYOBHH KAJIEHAYJH JIiKapchbKoi,
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nmiAMapeHHNKa CHPaBKHLOIO, JIA0A3HMKA IIEeCTHJIO0-
MACTHOIO0); OaKTepUUM/IHA [lisl (32 paxyHOK (papmako-
JIOTiYHO AKTMBHUX PEYOBUH KAJIEHIYJIH JIKapChKoi);
CNa3MOJIiTHYHA AKTUBHICTH (32 paxyHok (apmako-
JIOTiYHO AKTHBHUX PEYOBHH MNETPYUIKH TOPOIHLOI
Ta Jada3HMKA IEeCTUIONACTHOIO0); 00Jie3acnoKiiIn-
Ba Jisl (3a paxyHOK (papMaKoJIOTiYHO aKTHBHHX pe-
YOBHUH MiIMapeHHMKA CHPaBKHbLOIO Ta Jada3HHUKA
IECTHJIONACTHOI0); TeMoCTaTU4HA Jiisi (32 paxyHOK
(apmakosIOoriyno aKTUBHMX PEYOBHH MiIMapeHHMH-
Ka CIPaBXKHLOIO Ta JIA0a3HUKA LIECTHJIONACTHOIO);
rinoTeH3MBHA aKTHBHICTH (32 paxyHOK (apmMakoJio-
riYyHO AKTHMBHUX PEYOBHH KaJEHIYJH JiKapChbKOi Ta
JIbOHKY 3BHYAIHOI0); /eMypaTuBHA aAKTHUBHICTH (32

paxyHok (papMakoJIOTiYHO AKTUBHHMX PEYOBHH Tij-
MapeHHHKA CTPABKHbOT0 Ta ceJiepH Maxy4oi); aiype-
THYHA Jisi (32 paxyHOK (papMaKoJIOTiYHO AKTUBHHX
PEeYOBHH JBOHKY 3BUYAHHOTO, METPYIIKH TOPOIHBOI,
cejiepH Maxy4oi, JIa0a3HHMKA IIeCTHJIONACTHOIO Ta
miMapeHHNKa CIPaBKHBOI0); ceIaTUBHA [isl (3a pa-
XyHOK (papMaKoJIOTiYHO AKTHBHUX PEYOBHH TMigMa-
PEHHUKA CHPABKHHBOTO TAa KaJEHIAYJH JiKapchbKoi);
KApAiOTOHIYHA aKTHUBHICTH (32 paxyHOK (apmako-
JIOTiYHO AKTMBHUX PEYOBUH KAJIEHTY.IH JIKAPCHKOI);
MOTOTiHHI BJIACTHBOCTI (BUABJSIIOTH (papMaKoJIOTiy-
HO AKTUBHi PeYOBHHHU JIA0A3HUKA LIECTUJIONACTHO-
ro); MpPOTHAJEPTriYHA aKTUBHICTH (papmaxonoriuHo
AKTHBHi PEYOBHHU CeJIepU NMaxy4oi).
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JOCJIIKEHHS BIIJIMBY KIJIBKICHUX ®AKTOPIB
HA ®PAPMAKO-TEXHOJIOI'TYHI BJIACTUBOCTI TABJIETOK
HA OCHOBI ®ITOCYBCTAHIIII TPEHBKOTO T'OPIXA MEPETUHOK

Axkmyanvuicmo. 32i0H0 3 HAYKOGUMU DdicepeNamu, ePeYbKo20 20Pixa nepemuHKu MICHIsimb 3HAYHY KUIbKICMb OI0I02ITUHO AKMUGHUX
PEYO0BUH. (PIaBOHOIOU, NOTIheHONU, 2IOPOKCUKOPUYHE KUCTOMU, AIKAN0IOU, eIpHI Oii, AMIHOKUCTIOMU, 8IMAMIHU, MAKPO- Ma MIKpoere-
menmu. Tomy 0ana poCIUHHA CUPOBUHA € NEPCNEKMUBHOTO OJiA OMPUMAHHA IKAPCLKUX 3ac00i8 y popmi mabremox. Y nonepeowix doci-
0JHCEHHAX OYI0 BUSHEHO BNIUE O8AOYAMU HOMUPLOX OONOMINCHUX PEHOBUH HA apMaAKO-MeXHON02IUHI 61aCMUB0CHI MAOIEmMOK Ha OCHOBI
¢himocybcmanyii epeyvbkoeo 2opixa nepemunok MemoooM NPAMo20 NPEcyBaHHs ma UOPAHO ONMUMATLHI 01 NOOANLUUUX OOCTIONCEHD.

Mema 0ocniosicenns — 00CHIOINCEHHsl 6NIUBY UleCMU KIIbKICHUX (akmopie Ha papmMako-mexHono2iuHi 61acmusocmi mabiemox Ha
OCHO8I (himocybcmanyii epeybKro2o 2opixa nepemuHox.

Mamepian i memoou. Bniug KinbKicho2o emicmy n’samu OONOMINCHUX PEYOBUH, d TAKONIC CepeOHboi mMacu madnemox Ha OesKi
NOKA3HUKYU AKOCMI (4ac pO3NA0ans, CmilKicms 00 po30asnio8anHs, Cmupanicms, QyHKyia daxcanocmi) mabiemox Ha 0CcHO8I gimo-
cybcmanyii epeybko2o eopixa nepemunoK GUSHAYANU MEMOOOM BUNAOKOB020 OANAHCY.

Peszynomamu 0ocniocenns. Jlocniodicens, nposeoeHi 3 GUKOPUCTIAHHAM Memody BUNAOK08020 DANANCY, NOKA3ANU, WO CIMUPAHICHb
yeix cepiti 0ocniodrcyeanux madnemox gionogioana eumozam JJPY i cmanosuna ne binvuie 1%. I3 uguenux nokasHuKie HaUOIbUIULL 6NIUE HA
CMUpamicmy Mana cepeons maca madnemox, 30inbuterHs AKOi noKpauysano oanuti nokasnuk. Ha cmitikicms mabiemok 00 po30asniosants
HaUuOILbW Cymmeso snausan cepedns maca maonemox, ymicm Pearliton-200 SD ma maeniro cmeapamy. 3a 30inviuenns cepeonvoi macu ma
3MeHwenHA Kinbkocmi y cknadi mabnemox Pearliton-200 SD, maeniio cmeapamy 0anuil NOKA3HUK NOTNULYEMbCA. 3a 30i1bUieHHSA KiTbKOCMi
y cknadi mabnemox MKL] 101, kpockapmenosu nampiio, neyceniny US 2, cmeapamy MaeHito uac po3nadanHs RPuteUOULyEmvCsi.

Bucnosok. Yemanosneno ennug Kinbkocmi 0ONOMINCHUX PEYOBUH HA (hapMAKO-MEXHONO2IYHI NOKASHUKY MAOLemOoK Ha OCHOSI ¢i-
mocyocmanyii epeypko2o 20pixa nepemuHox. Y npoyeci 00Cuioxcens GUKOPUCIAHO QYHKYII0 6AACAHOCII AK Y3a2aNbHeHUTl NOKA3HUK
axkocmi mabnemox. Pesynbmamu docniodcensy 0anu 3moey onmumizyeamu cKiad OaHux mabiemox.

Knrouosi cnosa: madnemxu, ghapmaxo-mexHonoeiuni NOKAZHUKU, Menoo eunadkoeoco banaucy, Juglans regia L., nepemunxu.
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STUDY OF THE EEFECT OF QUANTITATIVE FACTORS
ON THE PHARMACO-TECHNOLOGICAL PROPERTIES OF TABLETS BASED
ON THE PHYTOSUBSTANCE OF JUGLANS REGIA L. MEMBRANES

Topicality. According to literature sources, walnut membranes contain a significant amount of biologically active substances:
flavonoids, polyphenols, hydroxycinnamic acids, alkaloids, essential oils, amino acids, vitamins, macro- and microelements. Therefore,
this plant raw material is promising for obtaining medicines in the form of tablets. In previous studies, the influence of twenty-four
excipients on the pharmaco-technological properties of tablets based on the phytosubstance of walnut membranes by the direct pressing
method was studied, and the optimal ones were selected for further studies.

The aim of the work — to investigate the influence of six quantitative factors on the pharmaco-technological properties of tablets
based on the phytosubstance of walnut membranes.

Research materials and methods. The effect of the quantitative content of five excipients, as well as the average weight of tablets
on some quality indicators (disintegration time, resistance to crushing, wearability, desirability function) of tablets based on the
phytosubstance of walnut membrane was determined by the random balance method

Research results and their discussion. Studies conducted using the random balance method showed that the wearability of all
series of test tablets met the requirements of the SPhU and was no more than 1 %. Among the studied values, the average weight of
the tablets had the greatest effect on wearability — the increase of which improved this value. The resistance of tablets to crushing was
most significantly influenced by the average weight of the tablets, the content of Pearliton — 200 SD and magnesium stearate. With an
increase in the average mass and a decrease in the amount of Pearliton tablets — 200 SD, magnesium stearate, this indicator improves.
When increasing the amount of MCC 101, croscarmellose sodium, neuselin US 2, and magnesium stearate in the composition of the
tablets, the disintegration time is accelerated.

Conclusions. The effect of the number of excipients on the pharmaco-technological parameters of tablets based on the
phytosubstance of the walnut membrane was established. In the process of research, the desirability function was used as a generalized
indicator of the quality of tablets. The research results made it possible to optimize the composition of these tablets.

Key words: tablets, pharmaco-technological values, random balance method, Juglans regia L., membranes.
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Beryn. AktyadabHicTs. Jlikapcbki 3ac00u Ha OCHOBI
POCIMHHOI CHPOBHUHHU MICTSITh BEJIMKY KiJIbKICTh 010710~
riYHO aKTHBHUX PEUOBUH, 3aBISIKU SKUM MAIOTh IIUPO-
KHid crieKTp (apmakosoridynoi akTuBHOCTI (Beztsenna,
2010; Khavrona, 2018). TepanestuuHa Iist ¢piTonperna-
pariB M’sKa, TOMYy IX MOKHA 3aCTOCOBYBATH IIPOTSITOM
TPHUBAJIOTO Yacy XBOPUM pi3HUX BikoBuX rpym. Lli 3aco-
Ou 3/1eOLTBIIIOT0 HE BUKJIMKAKOTH MOOIYHUX €(EeKTiB Ta
BUSIBIISIIOTH TPOTHPEIUANBHY Ta MPO(DITaKTHUHY if0
(Budniak, 2021).

[Tepernnku rpenpkoro ropixa (Juglans regia L.) mic-
TATh Taki OI0JOT1YHO aKTHBHI PEYOBHMHU: (DIIABOHOIIH,
NOTI(pEHONH, TiITPOKCUKOPUYHI KHCIOTH, AalKaJIOiIH,
e¢ipHi oiii, aMIHOKHACIOTH (CepWH, IIyTaMiH, TiCTH-
muH), Bitamiau (A, B, E, JI), makpo- Ta MikpoeneMeH-
TH, TOMY iX MOXXHa 3aCTOCOBYBATH LIS JIKYBaHHS He-
BPO3iB, PO3JAJiB TPABICHHS, NMPH IyKPOBOMY JiabeTi,
THUPEOTOKCHKO31, TPH MiABUIICHOMY apTepialbHOMY
TUCKY Ta 3alaJICHHI MepeMiXypoBoi 3al1031 y YOJIOBI-
kiB (Cesarettin Alasalvar, 2009). Tomy 1151 poCJIUHHA CH-
POBUHA € MEPCIEKTUBHOIO ISl OJCPIKAHHS JTIKAPChKHUX
3aco0iB Ha 11 OCHOBI.

VY monepeaHix A0CTiKeHHAX OyJI0 BUBUCHO BIUIMB
IBaIISITH YOTHPHOX JONOMIKHHX PEUOBHH Ha (hapMma-
KO-TE€XHOJIOTIYHI BIACTUBOCTI TabJIETOK HAa OCHOBI (i-
TOCYOCTaHIi T'PEIBKOT0 Tropixa MEPEeTHHOK METOIOM
npsimoro mpecyBanHs (Vasenda, 2022) Ta BHOpaHO
ontumanbHi: MKIL 101, MKIL] 112, kpockapmesnbo3a
Harpito, Pearlitol 200 SD, neycenin US-2.

Meta npocaigKeHHsI — BHBYCHHS BIUIMBY IIECTH
KIJTbKICHUX (paKTOPiB HA MOKA3HUKH SIKOCTI TAOJICTOK Ha
OCHOBI (iTOCYOCTaHIIIT IPEILKOTO ropixa MepeTHHOK.

Marepiaau Ta MeTOIU A0CTiKeHHs. Ta0neTkn Ha
OCHOBI (hiTOCYOCTAHIIT TPEIBKOTO ropixa MepeTHHOK
OTPUMYBAJIA METOIOM HPSMOTO ITPECyBaHHSL.

[lig vac miaHyBaHHS CKCIIGPUMEHTY MaTeMaTH4YHI
METOJI BUKOPUCTOBYBAJIMCS HE JIMIIE HA eTari o0poo-
KH Pe3yJbTaTiB, a i Ha eTari eKCIIEPUMEHTY, SIKHHA Ha-
3MBAETHCS] CTBOPEHHSM IIIaHy ekcrepuMeHTy (Rozycki,
2003; Stoiko, 2018).

i BU3HAuEHHS KIIBKOCTI Ta JOLITBHOCTI BMICTY
BCIX MMOTEPEIHBO BiIIOpaHUX JOMOMIKHUX PEYOBHH BH-
KOPHUCTOBYBAJIM METOJ| BUMaaKoBoro 6amancy (I'pormro-
Bui, 2008; Vasenda, 2021; Chernetska, 2021). L{e nano
3MOTY 3MEHIIUTH KUIbKICTh ekcriepuMeHTiB (Budniak,
2020). ExcriepuMeHTaIbHO TOCIIDKYBAIN IICTh KiJlb-
kicHuX Qaxtopis (ymict MKI] 101, ymicT kpockapmeno-
31 HaTpito, ymict Pearlitol 200 SD, ymict MarHito crea-
pary, cepenns maca Tabnetkn) (tadm. 1).

o cepennboi Macu Tabmetok jgoBBomwian MKI] 12
BIAMIOBIHO 70 TUIAHY eKcrepuMeHTy. llman excnepu-
MEHTY Ta Pe3yJbTaTh TOCIiHKSHHs HAaBEICHO B Ta0II. 2.

®diroTepanis. Yaconuc

Ta6muis 1
Kinbkicni ¢pakropu Ta ixHi piBHIi, AKi BUBUaIMCs
N yac po3pod/eHHs Ta0JIeTOK HA OCHOBI
(diTocyOcTaHIIii mepeTHHOK rPelbKOro ropixa

PiBens ¢akTopa
dakrop Huwxniii | Bepxwiid
«» «t»
X, — cepeiHs Maca, T 0,5 0,6
x, — ymict MKIT 101, % 15 20
X, — YMICT KpOCKapMeo3H HaTpito, % 12 14
x, — ymicr Pearlitol 200 SD, % 12 14
x, — ymict Heyceniny US 2, % 2 4
X, — YMICT MarHiro creapary, % 0,5 1
Tabnus 2

Marpuus njaHyBaHHS eKCIIePUMEHTY
Ta pe3yJbTAaTH A0CTi/>KeHb Ta0JIeTOK Ha OCHOBI
(iTocydcTaHuil rpenbKOro ropixa nepeTuHoOK

Ne 3/m dakTop Biaryx

cepii | x | x, | x, | x| x. |x | ¥, Yy, A D
1 -l - -]+ +|[+] 1,09 | 538 | 50 |0,205
2 -+l -]+|-]+]083] 540 | 40 |0,331
3 +|-1-1-1-1]-10,511]116,6| 50 |0,504
4 + |+ -]-[+]-1]039 |143,4| 4,0 |0,543
5 - |-+t +t|-]-105|523| 60 |0,321
6 -+ |+ -]+ [+]050 | 581 | 3,5 |0,508
7 + | -|+[+]+]|-]046 [101,3| 4,0 |0,876
8 + |+ |+ -1-1+]053]| 94,5 3,0 [0,886

[TpumiTKn: y, — CTHpPaHiCTh TaONETOK, %; y,~ CTIiHKicTh
TabNETOK 110 po3nasioBanns, H; y, — po3nananus TabineTok, XB.;
D — ¢ynxuis 6akanocTi

Y Bcix cepisix JOCHIPKeHb IIBHIKICTh Te-
4ii dYepe3 HacaJKy IOPOMIKOBUX Mac Oyma jo0pa
(50-70 ¢/100 r), 3Ha4eHHs BUIbHOT HACUITHOI I'YCTUHU
(051-0,62 1/cM®) i HACHMIHOI T'YCTHHM IICIS yCaIKh
(0,58-0,73 r/cM?®) TOPOLIKOBUX Mac JJist TabIeTyBaHHS
BKa3yBaJIl Ha MOXIJIUBICTh BUKOPHUCTAHHS METOY Ipsi-
MOTO MPECyBaHHI.

Pe3yabTaTn gocaigxeHns ta ix ooropopentsi. Ha
OCHOBI CTaTHCTHYHOI 00pPOOKU OfiepKaHUX PE3yJbTaTiB
Oy/JyBajl PUCYHKH 1 32 BEIIMYMHOIO MEJIaHH BCTAHOB-
JIFOBAJIM BIUTUB JOCJIPKYBAaHOTO (hakTopa Ha BUBUCHUM
noka3HuK. Ha puc. 1 HaBeIeHO BIUIMB KiJIbKICHUX (hak-
TOpPiB HA CTUPAHICTh TAOJNIETOK Ha OCHOBI (hiTocyOCcTaH-
1iT TPEIBKOTO Topixa MEePETHHOK.

YCTaHOBIEHO, 110 CTUPAHICTh YCiX cepiif AOCTIIKY-
BaJIbHUX TaOJIETOK KOJHMBAEThCS Yy Mexax no 1% ta
BianoBigae Bumoram JIDY, 2-¢ Bumanus (DY, 2015).
31 301IbIIEHHSIM CEPETHBOI MacH TabJIETOK, BMICTY KpO-
cKapMeso3u Harpito, Heyceniny US 2 Ta 3MEeHIIEHHSIM
BMicTy Pearliton — 200 SD, marnito creapary ctupa-
HICTh 3MEHIIYETHCS.
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Puc. 1. liarpama po3citoBaHHs pe3yJbTaTiB J0CJTi/I>KeHHSI BIUIUBY
KlIbKiCHUX aKTOpiB HA CTHPAaHICTHL TA0JETOK
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Puc. 2. liarpama po3citoBaHHs pe3yJbTaTiB J0CTi/IKeHHS BIUIUBY
KiibKicHUX GaKkTOpiB HA CTiliKicTh Ta0J1eTOK 10 PO31aBJIIOBAHHS

[Tix wac mociipkeHHsT TaOIETOK HA OCHOBI (hiToCyO-
CTaHIIii Ha CTIMKICTh TAOJIETOK JI0 PO3/IABIFOBAHHS (pHC.
2) BCTAHOBJICHO, 110 HAMOLIBII CYTTEBO BIUIMBAIOTH HA
el TOKa3HUK Taki (akTopu: X, (cepenns maca Tabie-
T0K), X, (Pearliton — 200 SD) ta x, (Marnito creapar). 3a
301bIIeHHS cepeTHboT Macu 10 0,6 T CTIHKICTh 10 po3-
JIABIIFOBAHHS iICTOTHO MOKPAIIY€ThCSl 1 CTAaHOBUTH 112
H, Takox qaHWi TIOKa3HHUK 30UTBIIYETHCS 32 BBEJCHHS
y ckiaj TabiaeTok MeHoi KinbkocTi Pearliton — 200 SD
Ta MarHilo creapary.

ITix wac BuBYeHHs (akTopa X, (KPOCKapMeNno3a Ha-
TPit0) HA BEPXHLOMY PiBHI CTIHKICTh TaOJIIETOK J0 PO3-

= 08

®ditoTtepanis. HYaconuc

JIABJIIOBAHHS TOTipIIy€eThCs. MEHIIO Miporo Ha CTiid-
KiCTB JI0 PO3/IaBIIFOBAHHS BILTHBAKOTh (pakTopu X, (MKI]
101) ra x, (meycenin US 2).

BB kibkicHUX (DakTopiB HA po3MajaHHs Tadle-
TOK Ha OCHOBI (piTOCYOCTaHIIIi TpelbKOro ropixa nepe-
THHOK 300pakXeHO Ha pHC. 3.

Hani puc. 3 miaTBepKYIOTh, 10 Yac po3MajaHHs
TaOJICTOK KOJMBAETHCSA y MEKaxX 10 6 XBWIMH. AHali3
OTPUMAHUX PE3yNbTaTi MOKa3aB, IO 3a 30UIbIICHHS
KinbKkocTi y ckiazi tabnerok MKIL 101 (x,), kpockapme-
71031 Hatpiio (X,), Heyceniny US 2 (x;), cepennboi Macu
TabneTku (X,), cTeapary MarHiio (X,) 4ac po3majaHHs
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Puc. 3. liarpama po3citoBaHHs1 pe3yJibTaTiB J0CTi/I>KeHHSI BILIUBY
KkinbKicHuX ¢akTopiB Ha po3nagaHHs TaldIeToOK
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Puc. 4. [liarpama po3citoBaHH# pe3yJibTaTiB JOCTi/I>KEHHSI BIUIUBY
KiibKicHUX ¢akTopiB Ha dyHKLIIO0 OaxmaHOCTI

MPHUIIBUAIITYETHCS. YBEIEHHS B TaOJETKH OLTBIIOT KiJTb-
kocti Pearliton — 200 SD (X,) IpU3BOAMTE 1O CIOBiJIb-
HEHHS X pO3IaJaHH;.

Jlyis y3arajbHEHHS MMOKa3HUKIB OTPHMaHI pe3ysibTa-
TH NEPEBOAMIN Y O€3pO3MipHI BETMUMHH 32 JOTIOMOTOI0
(yHKIIT 6a)KaHOCTI, a TAKOX Oy/IyBalH JliarpaMy po3ci-
1oBaHHS (puc. 4).

VeraHoBieHO, IO HAWOLIBIN ICTOTHHUH BIUIMB Ha
(yukuiro 6axanocti Manu Qakropu X, (cepeaHs maca
TabNeTOK) Ta X, (YMICT KPOCKapMENbO3M HATPIilo)
y CKJaji TabneTok Ha OCHOBI (iTocyOcTaHMii IrperbKo-
TO TOpixa MEePeTHHOK. 3a 301IbIICHHS CePeHbOT MacH

®diroTepanis. Yaconuc

TabJIEeTOK Ta BMICTY HATPil0 KPOCKAPMENIbO3H MOMIMIIY-
IOTHCS 3HAYCHHS OUTBIIOCTI BUBYCHUX MOKA3HUKIB.

[Tix yac yBeneHHs 10 TabneTHOI MacH OiTBIIOT KiJb-
xocti Pearliton — 200 SD (x,) Ta marHiro creapary (X,),
y3arajabHEHUI MOKa3HUK TaKOXK MOJIIMIIHBCS.

Ilix 4wac BuBYeHHA (akTOpiB X, Ta X,
Ha HWKHBOMY PIBHI IOKa3HUK (DYHKI[T OaXaHOCTI 1O-
ripIryBaBcs.

BucHoBku. TakuMm 4iHOM, NPOaHaJIi3yBaBIIH pe-
3yJAbTATH CTATUCTUYHOT 00POOKH TaHUX i3 BUBUYEHHSI
BIUIUBY KiJIbKicHUX (akToOpiB Ha fAesiki MOKa3HUKHU
Tabd/1eToK, sAKi MicTATH (iTocydcTaHIiI0 IPelbKOro
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ropixa nepeTuHox (y,, y., y,) Ta pyHkuiro daxanocri,
3p00JieHO TaKi BUCHOBKH:

1. 30iibIIeHHsT cepeIHbOI Macu TalJaeTKu (xl)
NOJINIYeE BCi MOKA3HUKH: CTUPAHICTB, CTIKiCTH 10
po31aBiOBaHHsA, po3nagaHHs. OTike, 0O4eBUIHUM
€ 30liIb1IeHHs cepeaHbol Macu TadJjeTku 10 0,6 r.

2. Ilin yac BuByenHs ¢axropa x, (MKI 101) na
HH:KHBOMY PiBHI moJinmmyersest criiikicTs 10 po3-
JaBJIIOBAHHS.

3. 3a 30UIbIIEHHs BMICTY KPOCKApMeJIo3u HaTpilo (x,)
MPHUILBU/ILIYETHCS PO3MA/IaHHS, 3MEHIIYEThCS CTUPAHICTD
Ta NOJMIIYETHCSI CTIKICTH 10 PO3/1aB/IIOBAHHSI TA0J1€TOK.

4. 3a 36inbenns KinbKkocti neyceminy US 2 (x)
NPUIIBUALIYETHCSI Yac po3maJaHHsA Ta0JeTOK, Ta-
0JIeTKH CTAITH MillHIIIMMH.

5. ¥Ymicr marniro creapary (x,) B ONTUMAJIbHOMY
ckJaji TabJeToOK HA OCHOBI (piTocydcTaHuil nepeTn-
HOK I'pelbKoro ropixa craHosutb 1%.
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JOCJIIXEHHA MOP®OJIOTO-AHATOMIYHOI BYJI0BU
MWIBHSIHKH JIKAPCHKOI TPABH

Axmyanvuicme. Munvusuka nikapcovka (Saponaria officinalis L.) — 6acamopiuna mpag sHucma pociuHa, sika 3pocmae no 6ciil
mepumopii Yxpainu, nowupena 6 Icnanii, @panyii, Imanii, y Hlieniunitt Appuyi. Bupowyrome MunoHAHKY 1iKapcoKy 1l AK 0eKOPAMUSHY
DOCTUHY.

Kopeni munvhsnku 1ikapcvkoi UKOPUCOSYIOMb Y MPAOUYItHIT MeOUYUHT K 8I0XAPKYS8ANbHULL | NPOMUKAUTLOBULL, CeYOLTHHULL
3acib, npu 1iKy8aHHi cupinicy, 3ax60pio8aHs NeUinKu, NOPYUeHHi 00MIHY PeYOBUH, PEBMAMUYHUX 3AX80PIOBAHHSAX, 308HIUHbO (Y BULTS-
Oi 6aHH | NPUMOYOK) — NPU KOPOCMI, 8UPA3KAX, eK3eMi, depmamumax, GypyuKynax i 3yonomy 6onwo. Biosapom mpasu pexomenoyrome
nonockamu 2opno nio uac aueinu. Jlucms suxopucmosyioms K peneieHm ma 0e3uniKyouuil 3acio.

Mema 0ocnidscenna — 30ilUCHUMU MOPPOI020-AHAMOMIYHUL AHALI3 MUTLHAHKU JIKAPCHKOI Mpasu.

Mamepian i memoou. Mamepianom 01 00CniodicenHs: OYIa MUNHAHKU JUKAPCOKOI mpaesa, Ky 3a20mosisiu y Gazy Macosoco
YGIMIHHA POCTUHU (TUNeHb-cepnendy) Ha mepumopii Yepriseywvkoi oonacmi. Mopghonoeiuny 6y008y mpasu 6usuaiu, UKOPUCTOBYIOUU
ayny ma GIHOKYIAPHULL MIKpocKon. [[ia MIKPOCKORIUHO20 AHANI3Y BUKOPUCTIANY Npenapamu JUCmKa, cmeodid, Yawoiucmxie i neuo-
cmok; ceimuosuti mikpockon «BIOJIAM JIOMO» 3a 36inowenns y 80, 120, 160, 400, 600 ma 800 pazie. Ompumani dani pixcy-
sanu yugposoio pomokameporo « OLYMPUS SH — 21». @omoepaii obpobasnu 3a donomozoio komn tomephoi npocpamu «Adobe
Photoshop CS3».

Pesynvmamu oocnioxncenns. [lposedeno MakpoCKOniuHuil anaiiz MUIbHAHKU JIKAPCbKOL Mpasu, 6CMAaH061eHO OCHOBHI MOPPOIIO-
2iuni o3naKu: cmebno npamocmose, coie abo Kopomroonyuiene, okpyeie, 2iiiacme, IUCMKU CYRPOMUBHI, 0082AcCnii, 08ANTbHO-NAH-
yemui abo erinmuuni, NPU OCHOBI 38YHCEHI Y KOPOMKUL YepeuoK,; Kpatl IUCMKI UepCmUCmo-onyueHull, K8imxKu npasuivii, 06ocma-
mesi, 6ini abo 61i00-podsicesi, 3I0pani y wumkonodibHO-6010MUCTE CYYGIMMAL.

3a pesynomamamu MiKpOCKONIuHO20 ananizy 8CMAHOGIEHO: KIAIMUHU 6EPXHLOI enioepmu C1aOKO36UBUCTNOCMINNI, Matidice Npsi-
MOCMIHHI, HUICHLOI — CUTLHO3GUBUCIOCTNIHHI, 3 MOHKUMU CIIHKAMU, MUN NPOOUX08020 ANapamy — aHOMOYUMHUL, MPUXomu 6io-
CYMHI; BeNUKI BKIIOYEHHS 20CMPOKiHYesux Opy3 kaabyito oxkcaramy. Cmebio okpyeie, enidepma cmedna 3 00HO- ma OBOKAIMUHHUMU
npoCMUMU MOHKOCMIHHUMU MPUXoMami, noema (cumosuoni mpyoxu) posmiwjeHa cyyinbHum Kinbyem nio wapom ayo sSHux 6010KOH,
Nnpo8ioHI enemMeHmuy Kcuaemu npeoCcmasieti 6eTuKUMY CYOUHAMY, KAIMUHU cepyesUuHU HCUBL, MOHKOCMIHHI, 0Kl 3 Opy3amil Kalbyiio
oKkcanamy; y yenmpi cmebna cepyesuna siocymus. Ha enioepmi uawonucmxa keimxku 3ycmpivaiomscs npocmi 6a2amoxkaimunni mpu-
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XOMU 3 KITbKOMA KAIMUHAMU 8 POZUWUPEHITE OCHO8I, OOHOKAIMUHHI MPUXOMU, COCOUKONOOIOHT gupocmu enidepmu, y me30@ini baeamo
2ocmpokinyesux opys kanvyiro oxcaramy. Kiimunu enioepmu 6Hympiuinboi enioepmu nenocmki npAMOCminHi, NOL2OHANbHI, 3yCMpi-
yaemuv s 0azamo OKpy2iux nUIKO8UX 3epet KOPUHHEE020 KObopy 3 20pOKysamoio NoGepxHelo.

Bucnoeok. Busuerno mopgonozo-anamomiuni 03HaKu MunbHAHKU TIKAPCLKOT Mpasu i U3HAYEHO OCHOBHI MOPYON02iuHi ma cmpyK-
MypHi anamomiuni OiaeHOCMuYHi 03HaKy cmebad, TUCMKA, KEIMOK, AKI GUKOPUCMAHO Ni0 4dc po3poOaeH s NPOEKMY Memooie KOHMpP-
07110 AKOCMI HA HOBY JUKAPCLKY POCIUHHY cuposuny « Munvusanku sikapcokoi mpasay ma 6yoyme euxopucmani nio uac ioenmugikayii
pocaun poody Saponaria L.

Knrouogi cnosa: munvhanka aikapcoka, mpasa, mopgonozo-anamomiyna 6yoosa.
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RESEARCH OF THE MORPHOLOGICAL AND ANATOMICAL STRUCTURE
OF THE SOAPWART HERB

Topicality. Soapwort (Saponaria officinalis L.) is a perennial herbaceous plant that grows throughout Ukraine, widespread in
Europe, Spain, France, Italy and North Africa. Soapwort is grown medicinally and as an ornamental plant.

Soapwort roots are used in traditional medicine as an expectorant and antitussive, diuretic, in the treatment of syphilis, liver diseases,
metabolic disorders, rheumatic diseases; externally (in the form of baths and lotions) - for scabies, ulcers, eczema, dermatitis, boils and
toothache. It is recommended to gargle with a decoction of soapwart during angina. The leaves are used as a repellent and as a disinfectant.

The aim of the work was to carry out a morphological and anatomical analysis of the soapwort herb.

Research materials and methods. The material for the study was soapwort, which was harvested during the phase of mass
flowering of the plant (July-August) in the territory of the Chernivtsi region. The morphological structure of the grass was studied using
a magnifying glass and a binocular microscope. Preparations of leaves, stems, sepals and petals were used for microscopic analysis;
light microscope « BIOLAM LOMO» at magnification of 80, 120, 160, 400, 600 and 800 times. The obtained data were photographed
with an OLYMPUS SH-21 digital camera. Photographs were processed using the computer program «Adobe Photoshop CS3».

Research results and their discussion. A macroscopic analysis of soapwort pyxu was carried out, the main morphological features
were established.: the stem is erect, bare or short-hairy, rounded, branched, leaves are opposite, oblong, oval-lanceolate or elliptical,
narrowed at the base into a short petiole; the edge of the leaves is woolly-pubescent; flowers are regular, bisexual, white or pale pink,
collected in panicle-shaped inflorescences.

According to the results of microscopic analysis, it was established: the cells of the upper epidermis are weakly convoluted, almost
straight-walled, the cells of the lower epidermis are strongly convoluted, with thin walls; the type of stomatal apparatus is anomocytic;
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trichomes absent; large inclusions of sharp-ended druses of calcium oxalate. The stem is rounded, the epidermis of the stem with
one- and two-celled simple thin-walled trichomes; phloem (sieve tubes) is placed in a continuous ring under a layer of bast fibers;
conducting elements of xylem are represented by large vessels; pith cells are alive, thin-walled, some with calcium oxalate druses;
there is no pith in the center of the stem. Simple multicellular trichomes with a few cells in an expanded base, unicellular trichomes,
papilla-like outgrowths of the epidermis are found on the epidermis of the flower sepals, and there are many pointed druses of calcium
oxalate in the mesophyll. The cells of the epidermis of the inner petal are straight-walled, polygonal, there are many rounded brown
pollen grains with a bumpy surface.

Conclusions. Morphological-anatomical features of soapwort herb were studied and the main morphological and structural
anatomical diagnostic features of the stem, leaf, and flowers were determined, which were used in the development of the project of
quality control methods for the new medicinal plant material «Soapwort herby, and they will be used in the identification of plants of

the genus Saponaria L.

Key words: soapwort, herb, morphological and anatomical structure.

Beryn.  AkryanbHicTh. MuUnbHSHKa — JliKapchKa
(Saponaria officinalis 1.) — oquH 13 HAHMOIIUPEHIIIHX
BUJIIB poay (Saponaria L.). Lle Garatopiuyna TpaB’sHU-
CTa POCIIMHA 3 TIOB3YYMMH 1 IOCUTH JIOBrUMH (10 3540
CM), PO3TTy>KCHUMH 1 JOCTaTHHO TOHKNMH KOPEHEBHUINA-
MH Ta TOHKHMH KOPEHSIMH, 30BHI YEpPBOHYBATO-OypUMH
(iHomi uepBOHiI a00 KOpUYHEBI) 1 psAMocTostunM, 30-90
CM 3aBBHUIIIKH, IIPOCTUM, BHU3Y TOJHM, a BrOpPi KOPOTKO-
omymenum crebnom (lobpouaesa, 1987; Yonuk, 2015).
Y BepxHiit yacTuHi (1HOI 1 Ha Cepe/IuHi) CTEOIO OKpyIIe
1 rimsicre. JINCTKM CYyNpOTHBHI, TOBracTi, OBAJIHO-JTaH-
LeTHI a00 eminThYHi, 3 3—5 100pe MOMITHUMH >KUTKaMHU,
IIPY OCHOBI 3BY>KCHI Y KOPOTEHBbKHIT uepemtok. Kpai muct-
KiB — 13 MIEPCTUCTHM OMYyIICHHSIM. JIMCTKH Ha MOBEPXHI
roji abo Tpoxu omymieHi. KBiTku npaBuiibHi, TBOCTATEBI,
61111 260 OJT110-pOrKEBi, 310paHi y MUTKOMOAI0HO-BOJIOTH-
CTi cyuBiTTs. KBITKH y CYIBITTI CHISTH 1TO TPH Ha KOPOT-
KHX KBITKOHDKKaX. [1eFOCTKH BENTUKI, BIITUH CYIITbHHUH
abo Haropi Buimuactuii (puc. 1).

Puc. 1. MuiabHsAAHKA JiKapcbKa
(Saponaria officinalis L.)

LBiTe MIUIIBHSIHKA JTIKApChKa y YEPBHI-BEPECHI, Ma€ MpH-
€MHHH 3arax. Y CyTiHKaX KBITKH apOMaTHIII, HDK YICHb.
[T — xopobouka (Mapumiuh, 2007; Chandra, 2021).

MunbHSIHKa JIiKapchka pocTe Mo Beilt Teputopii Yipa-
{HM Ha MiCKyBaTHX JIyKaX, y3JICCSX 1 MyCTHPSIX, cepen
YarapHUKiB, OCOOIMBO B JOJIMHAX PIYOK, OISt OyIHHKIB
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1 nusaxis (Mapuutmn, 2007). Jlaauii BUI TOIIMPEHUH 1O
BCiit Teputopii €Bporm, B Icnanii, ®panmii, ITanii, [Tis-
HiuHi# Adpuii Ta Ha 3axomi 1o Cepennboi Asii (Petrovic,
2018; Chandra, 2021). BupoliytoTb MUIBHSHKY JKap-
CBKY U SIK JIEKOpaTUBHY pociuHy. OKpiM JEeKOPaTHBHOTO
MPU3HAYCHHS, 11 TAKOXK KYJIBTUBYIOTH 1 3arOTOBJISIIOTh ISt
JIKYBAIBHUX 1 KOCMETHYHHUX ITIICH.

VY 3axigniil €Bponi MHIBHSIHKA JIKapChKa BXOAUTH
no dapmaxonei @pannii, Himeuunnu, Tomnannii, Oin-
nstaii ta [opryramii.

3a JaHUMHU JITEepaTypHUX JXKepell, KOPeHi MIIbHSH-
KH JIIKapChKO1 BUKOPHUCTOBYIOTh Y TPaJMINIHHIN (HapoI-
Hill) MEUIINHI K BiAXapKyBaJIbHHUN 1 TPOTUKAILILOBHI
3aci0; SK cedoriHHMH 3acid mpu HaOpsSKax HUPKOBOTO
1 TICYIHKOBOTO TTOXO/KEHHSI, P BOJISHITI; TIPY JIIKYBaH-
Hi cudinicy, 3aXBOPIOBaHHAX MEYiHKH, MOPYIIEHHI 00-
MIiHY peUoBHH (IToJarpi, eKCyIaTHBHOMY Jiare3i), peB-
MaTHUYHHX 3aXBOPIOBAHHSX; 30BHIIIHBO (y BUTISIII BAaHH
1 IPUMOYOK) — MPH KOPOCTi, BUPaA3Kax, eK3eMi, Jepma-
TUTaX, QypyHKynax i 3yoHomy Oomo (Wichtl, 1994;
Mapuwnimun, 2007; Anekcees, 2013; Takahashi, 2022).
BinBapom TpaBu PeKOMEHIYIOTh MOJOCKATH TOPJIO i
gac aHriHd. JIMCTSAM MUJIBHSHKH JTIKAPCHhKOI HATHPAIOTh
IIKipY, BAKOPHCTOBYIOUH 11 SIK PETICNICHT, a TAKOXK SIK JIe-
3uHbiKyrounii 3aci6 (Chandra, 2021).

JlociimpKkeHHs] MATBHSIHKH JIIKQpChKOi € ChOTOJTHI aKTy-
aJBHUM, TOMY 110 aHAI3 JOCTYITHHUX JPKEPET JIITepaTypH
MOKa3aB, 10 (PapMAKOTHOCTHYHE BHBYCHHS MHJIbHSIHKU
JKapChKOi € HeJlocTarTHIM, 1H(opMallis Mpo aHATOMIYHY
OyOBY MUNBHSIHKH JIKapPCHKOI TPaBU BiJICYTHSL.

MeTa qocCaizKeHHsI — 3TIHCHUTH MOP(OJIoro-aHa-
TOMIYHUH aHaJIi3 MUIBHIHKY JIIKapChKOi TpaBH.

Marepiaaun Ta MeToaH J0caizkeHHA. MaTepianiom
JUTSL TOCTDKEHHST OyJjla MUJIBHSHKH JTIKAPCHKOi TpaBa,
SIKy 3arOTOBJSUTH y (pa3sy MAacoBOTO IIBITIHHSI POCIUHU
(JTuneHb-cepIieHb) Ha TepuTopii UepHiBeIbKOT 001acTi.
Mopconoriuay OynoBy MHIBHSHKH JIKapChKOi TPaBU
BUBYAIIM, BUKOPUCTOBYIOUH JyIy Ta OIHOKYJSIPHUHA Mi-
KpPOCKOTI. BUBUEHHS aHATOMIYHHMX O3HAK 3/I1HCHIOBAIIH
BiNOBiTHO 10 BUMOT MoHorpadii JlepxkaBHoi ¢apma-
xorrei Yikpaiau «2.8.23. MiKpOCKOIIYHE JOCIiIKCHHS
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JiKapchKoi pociauHHOI cupoBuHM» (DY, 2015; Map-
guinH, 2023). BUKOpUCTOBYBaIM CBIKY 1 BHCYIICHY
cupoBuHy. JlJiss aHATOMIYHOTO BHUBUYCHHS BUTOTOBIISIIH
TUMYACOBI MIKpOIIperapaTé MOBEPXHEBUX IperapariB
JINCTKA, cTebj1a, JYaIIoJUCTKIB 1 METIOCTOK MUIBHIHKH
JIIKAPCHKOT.

JlocmipKeHHS TPOBOIMIIN, BHKOPHCTOBYIOUH CBIT-
noBuit Mikpockon «bIOJIAM JIOMO» 3a 30inbIIeHHs
y 80, 120, 160, 400, 600 ta 800 paziB. OTpumani gaHi
¢ixcyBamu mudposoro porokameporo «OLYMPUS SH —
21». @otorpadii 0OpoOISIH 32 TOMTOMOTOI0 KOMIT FO-
tepHOi nporpamu «Adobe Photoshop CS3».

Pe3yabTaTn qocaigxeHHs Ta ix 00roBopeHHsI.

Maxpockoniuni 03HAKU MUTLHAHKY JIKAPCLKOL MPaGU

Pizani a6o vacTkoBO MOAPiOHEHI YaCTHHM IAroHIB,
JUCTKIB, CylBiTh. CTEOJ0 mpsMocTOsTIe, rojie abo Ko-
POTKOOIYIIIEHE, OKpyIIe, riusicTe. JIMCTKU CympoTUB-
Hi, JIOBracTi, OBaJIbHO-JaHIETHI a0o eminTuyHi, 3 3-5
n00pe MOMITHUMH JKUJIKaMH, TP OCHOBI 3BY’KCHI y KO-
potkuit uepemok. Kpai JIMCTKIB — i3 MIEPCTUCTHM OITy-
nreHHsiM. [10BepXHsI JMCTKOBOI IUTACTHHKU rojia abo
Jelo omyiieHa. KBiTKW mpaBWIIbHI, JBOCTareBi, OLTi
abo Omito-pokeBi, 310paHi y HIMTKOMOIIOHO-BOIOTHCTI
cyuBitTs. [lenrocTky BeuKI, BIATMH CYHIIbHUA a00 Ha-
ropi Buimuactuii (puc. 20). 3amax crnaOKuii, MpUEMHUH,
apomatHuii. CMak TipKyBaTHil.

Anamomiuni __Odiaenocmuyni
JIKApCbKOi mpasu

Jucmok. KniTuau BepxHBOI emigepMu ciaOKo3BHU-
BHCTOCTIHHI, Maike MPSMOCTIHHI, MOJIrOHAJBHI (pHC. 3).
Knitnan HIWKHBOI emiepMH CHIIBHO3BHBHCTOCTIHHI,
3 TOHKHMU CTiHKaMH, TPOITUXOBHUH arapar aHOMOLIUTHO-
ro tumny (puc. 4). Tpuxomu BiICYTHI Ha BEPXHiH Ta HIXK-
HIil emijgepmi aucTKa. J[ilarHOCTHYHO 03HAKOKO JIUCTKIB
MIJIBHSIHKY € KPYIHI BKJIIOYCHHS Y BUIIISAI TOCTPOKiH-
LIEBUX JIPy3 KaJIbIIiI0 OKcanary (puc. 5).

Cmebno. IlokpuBHa TKaHMHA IIPEJCTABJIEHA OIHO-
KJIITHHHUM IIaPOM HBHUX HE3/IEPEB’ SHIIMX KIIITHH eITi-

O3HAKU _ MUJIbHAHKU

JepMicy, Ha SIKOMY TTOOAWHOKO 3yCTPIidaroThCs OIHO- Ta
JIBOKJIITHHHI TIPOCTi TpuxoMu (puc. 6). Ilix mapowm ermi-
JIEpMU 3HAXOAUTHCS By3bKa 30HA IIEPBUHHOI kopu 3 3—4
IIAPOBOIO ITyXKOIO KOJEHXIMOK0. 31epeB’ sHIIa YacTHHA
cTeOa mpeICTaBICHa MIUPOKUM IIApOM Ty STHUX BOJIO-
KOH (IOEMH.

ITpoBinHi enemeHTH (rroeMu (CHTOBHIHI TPYOKH)
PO3MIllIeH] CYIIBHUM KUIbIIEM IiJl [IapoM JyO’ sSHUX
BOJIOKOH. [IpoBifHI €IeMEHTH KCHJIEMH TMPEICTaBICHO
MEPeBAKHO KPYIHUMHU CyIWHAMH, Tpaxeigm 3ycTpi-
Yal0ThCsS MOOAMHOKO. CTIHKM CyAMH MalOTh BTOPUHHE
MOTOBIICHHS, JCPEBHI BOJIOKHA IPAKTHYHO BiJICYTHI.
KniTiHM mapeHXiMU CepleBUHU KHBI, TOHKOCTIHHI,
y IEeSKUX 3HAXOIAITHCS TOCTPOKIHIIEBI JAPY3U KalbIIifO
okcayary. Y HeHTpi cTebaa HOpoKHUHA, CepIIeBUHA Bif-
cytHs. Ha emizepmi cTeOia 3pijika 3yCTpidaroThes OTHO-
Ta ABOKJIITHHHI TOHKOCTIHHI TPUXOMH.

Keimxka. Ha 30BHIIIHIN Ta BHYTPINIHIN emiepMax va-
IIOJIMCTKA MIJIBHSHKH JHKApCHKOI 3yCTPIiYalOThCS MPOCTi
0araToKIIITHHHI TPHXOMH 3 KITbKOMa KJIITHHAMH B PO3IIIH-
pEHiil OCHOBi, OJHOKIJIITHHHI TPHXOMH, COCOYKOMOIOHI
BHUPOCTH €MiJIepPMH, Y Me30(ili YaIloaucTka Oarato ro-
CTPOKIHIIEBHX JIPY3 KaJbIliF0 Okcanary (puc. 7, 8).

KniTiHM BHYTPINIHBOI €MiACPMH METFOCTKH MHJIb-
HSTHKH JIIKapChKOI MPSAMOCTiHHI, nojironansHi. I1ig gac
JTOCITI/DKEHHSI TISTFOCTKHU B TOJII 30py 3ycTpivaeThes Oa-
raTo OKPYIINX MIJIKOBUX 3€PEH KOPHYHEBOTO KOIBOPY
3 rOpOKyBaTor0 MMOBepXHET0. [IMITKOBI 3epHa MalOTh OHY
YiTKy €KBaTOpiaJIbHO BUTATHYTY OOpO3HY 3 pIBHHUMHU
KpasiMH 1 KiHISIMH (puc. 9).

BucHoBku. BuB4eno Mop(0J10ro-aHaTOMi4Hi 03HAKH
MIJIBHSIHKH JTIKAPCHKOI TPABH Ta BU3HAYEHO OCHOBHi
MOp(}oJI0TivHI Ta CTPYKTYPHI AaHATOMIYHI AlarHOCTHYHI
03HAKHU €Ted1a, JINCTKA, KBITOK, sIKi BUKOPHCTAHO T/
yac po3po0d/ieHHs] MPOEKTY MeTOIiB KOHTPOJIIO SIKOCTI
HA HOBY JIKAPCHKY POCMHHY CHPOBHHY « MHJILHSIHKH
JliKapcbKOI TpaBa» Ta OyyTh BUKOPHCTAaHI I yac ixeH-
Tudikauii pocsmn poay Saponaria L.

=104
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Puc. 2. MuIbHAHKY JikapcbKoi TpaBa noapioHeHa (a) i pizana (0) cupoBuHa
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Puc. 3. ®parmMeHTH BepXHbOI eniiepmu Jauctka Saponaria officinalis L.: 1 — kniTuHu enigepmu,
2 — cynunu, 3 — Me30QiJ1 IMCTKA, 4 — IPY3H KAJIbIiI0 0KCAJaTy

Puc. 4. ®parMeHTH HMKHBOI enlifepmMu JucTKa Saponaria officinalis L.:
1 — kaiTunM enigepmmu, 2 — cyannm, 3 — Me30¢in aucTka, 4 — APy3U KAJIBIII0 0KCAJIATY, S — MIPOAUXHU

Puc. 5. ®parMmeHTH HUKHBOI enigepMu JucTka Saponaria officinalis L.:
1 — cynunm, 2 — me30¢isa aucTka, 3 — 1py3u Kb 0KCAJIATY
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Puc. 6. @®parmenTu nonepe4Horo nepepizy credia Saponaria officinalis L.:
1 - enigepma, 2 — nepBUHHA KOpPa, 3 — JIy0 siHi BO/10KHA (u10eMH, 4 — CHTOBH/IHI TPYOKH ¢uioeMHu,
5 — cynuHM KenieMH, 6 — napeHxiMa cepueBHHM, 7 — APY3H KAJIbLII0 OKcAJIaTy, 8§ — IBOKIITHHHA TPHUXOMA

o

Puc. 7. ®parmeHTH 30BHIIIHBOI eNligepMn YamoaucTka Saponaria officinalis L.:
1 — npocTi 6araToKJIITHHHI TPUXOMH, 2 — OAHOKJIITHHHI TPHXOMH, 3 — COCOUYKONOAIOHI BUpOCTH
eniiepMu, 4 — :KUJIKa YaIIOJIUCTKA, 5 — APY3H KAJIbLiI0 0KCAIaTy

p .‘. x 400

Puc. 8. ®parmMeHTH BHYTPIlIHBOI eniiepMu yammonucTka Saponaria officinalis L.:
1 — npocTi 6araTokJiTHHHI TPUXOMHU, 2 — OAHOK/JIITHHHA TPUXOMA, 3 — COCOUKONOAIOHI BUPOCTH
enmiiepmMu, 4 — )KIUJIKA YAIOJIUCTKA, 5 — IPY3H KAJBIIiI0 0KCAJIATY
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Puc. 9. ®parmeHTH BHYTPIlIHbOI eniiepMu nenocTku Saponaria officinalis L.:
1 — kaiTUHM emiepMu, 2 — MUIKOBI 3epHa, 3 — JKMJIKA MEJTIOCTKH
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ANATOMICAL AND PHYTOCHEMICAL STUDY LEAVES
OF PARTHENOCISSUS QUINQUEFOLIA (L.) PLANCH

Topicality. P. quinquefolia (L.) Planch. is often used in ornamental landscaping in urban cities. Over the past ten years, the species
has naturalised in numerous natural and anthropogenic habitats, especially near megacities. In addition to its vertical growth form, it
also has a ground growth form, and therefore often suppresses the growth of native species in the grass area, thereby transforming the
coenosis into a new type. An analysis of the literature indicates the prospects for its use in medicine and pharmacy, as its compounds
have a number of medicinal properties, including antioxidant, capillary-strengthening, detoxifying, anti-inflammatory, antiviral, and
antidiabetic effects. Given the prospects of the species for use in medicine, as well as the availability of a sufficient resource base of P.
quinquefolia, it can be considered a potential source of raw materials for pharmaceutical needs.

The aim of the work was to conduct morphological, anatomical and phytochemical studies of P. quinquefolia leaves to create a
project of a monograph on the studied medicinal plant material.

Materials and methods of the study. The material for the study was the leaves of P. quinquefolia, which were harvested in the
flowering and fruiting stages of the growing season. The microscopic diagnostic study was carried out according to the generally
accepted methods of the SPhU. The obtained micro preparations were examined in aqueous medium and aqueous glycerol solutions of
different concentrations under a ULAB microscope (%40, x100, x1000) equipped with a Canon EOS 550 digital microphotographic
camera. The identification of biologically active substances of P. quinquefolia was carried out using conventional qualitative and
histochemical reactions.

Research results and their discussion. According to the results of morphological and anatomical analysis of P. quinquefolia leaves,
it was found that this species has a number of species-specific features that will allow to distinguish it from other species of the genus.
According to the results of qualitative reactions, the presence of polysaccharides, saponins, tannins, anthocyanins, hydroxycinnamic
acids and flavonoids in the leaves of P. quinquefolia was established.

Conclusions. The main morphological characters of P. quinquefolia leaves were determined. The main diagnostic anatomical
features of P. quinquefolia leaves were determined: the presence of two types of calcium oxalate crystals (druses, raphides), cells-
idioblast; simple 6-8 cell trichomes; lenticels of petioles and stomatas of anomocytic type. The main biologically active substances of P.
quinquefolia leaves were determined: polysaccharides, flavonones, flavones, condensed tannins, hydroxycinnamic acids and saponins.
Further detailed phytochemical study of this species will allow to develop a project monograph on the raw materials of P. quinquefolia.

Key words: P. quinquefolia, leaves, epidermis, identification.
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AHATOMIYHE TA ®ITOXIMIYHE JOCJIIKEHHSA JIMCTKIB
PARTHENOCISSUS QUINQUEFOLIA (L.) PLANCH

Axmyansuicme. P. quinquefolia (L.) Planch. yacmo eukopucmogyemucs y 0eKopamuerHomy o3eieHeHHi pisHux micm. 3a ocmamuHi
0ecsimo PoKi6 6U0 HAMYPALI3y68aBCs Y YUCLEHHUX NPUPOOHUX MA AHMPONO2EHHUX 6i0monax, 0cobiuso nopso iz mezanonicamu. Bin mae
OKPIM 6epMUKAILHOT hopMu pocmy wie Ul HA3eMHY, a MOMY YACMO NPUSHIYYE picm abOpueeHHUX GUOI8 Yy Mpaeg iTHOMY NOKPUGL, MuM
camum nepemeopooyy YeHo3 Ha Hogull mun. Ananiz nimepamypu 6Ka3ye HA NEPCneKMUGHICMb GUKOPUCIAHHSL U020 6 MEeOUYUHI ma
Gapmayii, ocKinbKu CROIYKU, o 6x005Mb 00 1020 CKAAOY, NPOSGISIOMb HU3KY JIKYBAIbHUX GIACMUBOCMEll, Cepeo SIKUX: AHMUOKCU-
0aHmua, Kaniiapo3mMiyHIoI0ud, OemoKCUKyoud, NpOmu3anaibid, npomusipycua, anmuoiabemuyna. Ypaxogylouu nepcnekmugnicms
8UOY U000 3ACMOCYBANHA Y MEOUYUHI, A MAKONC HAABHICIMb docmamHboi pecypcHoi 6azu P. quinquefolia, iioco mooicna poszensoamu
5K nomenyitine 0Jcepeno cuposunu 05t nompeb gpapmayii.

Mema 0ocnioxzncenns — nposecmu MOpGHOL020-anamomivne ma Gimoximiune 0ocuiodxcenHs iucmxie P. quinquefolia ons cmeopen-
H5L RPOEKMY MOHO2PAIL Ha 00CIOACYBANY IKAPCHKY POCIUHHY CUPOBUHY.

Mamepian i memoou. Mamepianom 015 docniodcenns 6ynu aucms P. quinquefolia, siki 3aeomosnsiiu y ¢azi ysiminns i n1000HO-
wenns. Mikpockoniune diaeHocmuyte 00CTIONCEHHSA NPOBOOUNU 3d 3A2ANbHONPULHAMUMUY Memooukamu [DY. Ompumani mikponpe-
napamu 00CnioAHCY8anU y 600HOMY Cepedosunli ma 800HUX PO3UUHAX 2AiYepUuHy pisHoi Konyenmpayii nio mikpockonom ¢ipmu ULAB
(%40, x100, x1000), saxuii obnadnanuii yugposoio mikpogomoxameporo Canon EOS 550. [0enmudpixayiro bionociuno axmusnux pe-
yoeun P. quinquefolia nposoounu 3a 00nomozor0 3a2anbHONPUUHAMUX SKICHUX MA 2ICMOXIMIYHUX PeaKyill.

Pesynomamu docniodycennsn. 3a pesyibmamamu Mophono2o-anamomiunozo ananisy aucmrie P quinquefolia ecmanosneno, uo
O0aHUll NPeOCmMAasHUK MAE HUZKY BUOOCNEYUDIUHUX O3HAK, SKI 0A0YMb 3M02Y 6UOKPEMUMU 1020 cepeo THWUX npedCmasHuKie pooy. 3a
Pe3yIbmamamit NPOGeOeHUX AKICHUX peaxyiil yCmaHnoeieHo HaseHicmy y tucmkax P. quinquefolia nonicaxapuoie, canouinis, 0younbHux
PEYOBUH, AHMOYIAHIE, 2IOPOKCUKOPUUHUX KUCTIOM MA (IA8OH0I0T8.

Bucnoeoxk. Yemanoesneno ocnogni mopghonoziuni osnaxu aucmkis P. quinquefolia. Busnaueno conoeni oiacnocmuyni anamomiuni
osnaxu aucmkie P, quinquefolia: nasenicmes 060x munie Kpucmanié oxcaramy Kamvbyiro (0pysu, pagiou); kiimun-ioioonacmie; npo-
cmux 6—8-KAIMUHHUX MPUXOM; COUEGUHOK HYepeuika ma aHOMOYUMHO20 Npoouxoe020 anapamy. Busnaueno ocnoeni 6ionociuno ak-
mueni pevosunu nucmrie P. quinquefolia: nonicaxapuou, ¢nasononu, gnasonu, konoencogani OyouUIbHI pevosunu, 2iOpOKCUKOPUYHI
Kkucnomu ma canotinu. I[looanvue demanvhe Qimoximiune 6UGUEeHHS Yb02O 6UOY OACHb 3MO2Y PO3POOUMU NPOEKM MOHOZpadii Ha
cuposuny P. quinquefolia.

Knwouosi crosa: P. quinquefolia, nucms, enioepma, ioenmugirxayis.

Introduction. Topicality. Biological pollution of the
environment due to invasion and rooting of adventive
species in communities of natural and restorative native
vegetation has been recognised as one of the most
pressing environmental problems not only in Ukraine
but also worldwide (Davis, 2003; Blossey, 1999).
P. quinquefolia Planch. is a kenophyte, agriophyte,
ergasiophyte native to North America (Burda, 2015).
There are three species of the genus Parthenocissus in
Ukraine: P. inserta Fritsch., P. tricuspidata Planch., and
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P, quinquefolia (L.) Planch. (Mosyakin, 1999). The latter
is often used in decorative landscaping of our cities.
Over the past ten years, the species has naturalised in
numerous natural and anthropogenic habitats, especially
near megacities and in disturbed areas (Burda, 2015). In
addition to its upright growth form, it also has a ground
growth form, and therefore often suppresses the growth
of native species in the grass cover, thus transforming
the coenosis into a new type. One way to control this
species, which is alien to our flora, is to use it in medicine
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and pharmacy, as it has a variety of medicinal properties.
In particular, f-amyrilhexadecanoate, extracted from P,
quinquefolia leaves, acts as a thrombin inhibitor (Yang J,
2010). Chinese scientists have isolated resveratrol trans-
dehydrodimer, 3,4,5-trihydroxy-benzoic acid, cifostemin
A and B, palidol from this representative by means
of chromatographic method, quercetin-3-O-alpha-L-
rhamnoside, myricetin-3-O-alpha-L-rhamnoside, which
exhibited antioxidant, capillary strengthening, detoxifying
anti-inflammatory, antiviral and antidiabetic effects (Yang
J, 2010; Chistohodova, 2002; Baur, 2006). The infusion
of the leaves had astringent, diuretic, anti-diarrhoea,
choleretic, analgesic, antioxidant and antiparasitic effects
(Moerman, 1998). Since P. quinquefolia is a perspective
species for its use in medicine and has a sufficient
resource base, our goal was to study the morphological
and anatomical features of the leaves as a potential raw
material for pharmaceutical needs.

The aim of the work. The aim of this work was to
study the morphological, anatomical and phytochemical
characteristics of P. quinquefolia leaves, which will be
used to create a project of a monograph on the research
raw material.

Materials and methods of the study. The material for the
research was the leaves of P. quinquefolia. The leaves were
harvested in two phases: flowering (green, summer leaves)
and fruiting (crimson, autumn leaves). Sections of the leaf
blade were used for microscopic diagnostic analysis. Both
fresh and dried raw materials were used for the preparation
of micro preparations. The microscopic diagnostic study was
carried out according to the generally accepted methods of
the SPhU (SPhU, 2015). To better separate the epidermis of
the leaves, they were pre-boiled in a 5% sodium hydroxide
solution for 2 min. To lighten the objects, they were
boiled in an aqueous solution of chloral hydrate (4:1). The
resulting micro preparations were examined in water and
glycerol solutions of different concentrations under a ULAB
microscope (x40, x100, x1000) equipped with a Canon
EOS 550 digital microphotographic camera. To increase the
objectivity of the results, 10 microdissections were examined
for each object. The stomatal index was calculated according
to the standard method described in the State Pharmacopoeia
of Ukraine (SPhU, 2015). The identification of biologically
active substances of P quinquefolia was carried out using
conventional qualitative and histochemical reactions (SPhU
2004, Kovalov, 2014).

For histochemical reactions, fresh and pre-soaked
dried raw materials were used. For easier separation of
the epidermis of leaf petioles, they were boiled in a 5%
sodium hydroxide solution for 5 min before preparation
of microdissections. To obtain illuminated objects, they
were boiled in an aqueous solution of chloral hydrate
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(4:1). To perform qualitative reactions for the detection
of polysaccharides, saponins, tannins, catechins,
anthocyanins, hydroxycinnamic acids, flavonoids, and
phenolic compounds, aqueous and aqueous-alcoholic
extracts from green (summer) and purple (autumn) leaves
were prepared according to generally accepted methods
(Dolia, 2003; Kovalov, 2014).

Research results and their discussion. The
morphological and anatomical analysis of P. quinquefolia
leaves demonstrated that this representative has a number
of species-specific features that allow to distinguish it
from other representatives of the genus.

The leaves of P. quinquefolia are palmately compound,
five-lobed, elliptical with an acuminate apex and a wedge-
shaped base, unevenly narrowed, large-toothed along the
edge (fig. 1).

Fig. 1. Leaves of P. quinquefolia:
A — green (summer), B — crimson (autumn)

On the dorsal side, pubescence is found along the
central and lateral veins, and on the ventral side along
the edge of the leaf blade and along the central vein

(fig. 2).

C R

Fig. 2. Fragment of the leaf blade of P. quinquefolia
x 40: A, B — dorsal side; C, D — ventral side

In the epidermal cells of the petiole and around the
fibrovascular bundles, druses are arranged in orderly
rows (fig. 3).
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Fig. 3. Fragment of epidermis and cross-section of
the central part of petiole P. quinquefolia: A — x400,
B —x1000: C — open collateral vascular bundle x400:
1 — phloem, 2 — cambium, 3 — xylem, 4 — mechanical
tissue, 5 — main parenchyma, 6 — raphides,

7 — druses

In the cells of the main parenchyma of both petiole
and leaf blade, idioblasts with raphides that are pointed
at one end and blunt at the other are often found; stomata
are of anomocytic type; trichomes, which occur mainly
along the leaf veins on the abaxial side, are simple
6-8-celled with slightly warty epidermis (fig. 4).

[ 1 & - #

Fig. 4. Fragment of the leaf blade and epidermis
of P. quinquefolia petiole: A, B — cells of the main
parenchyma with needle-shaped calcium oxalate
crystals x1000: 1 — cell-idioblast; C — anomocytic
stomatal apparatus x1000; D — fragment of abaxial
epidermis with trichome x400

The leaves of P. quinquefolia are of hypostomatal type with
numerous anomocytic stomata only on the lower epidermis
(fig. 5). The stomatal index was 11.3 = 4 %, indicating an
average degree of transpiration of the leaf blade surface.

The cells of the adaxial epidermis of the leaf are
parenchymal, square or rectangular in shape with
thickened membranes and simple straight pores in the
cell membrane without stomata (fig. SA). The cells of the
abaxial epidermis are sinuous, irregular in shape with thin
membranes and stomata (fig. 5B), and rectangular in shape
along the veins (fig. 5C). Single, needle-shaped crystals
are found in the cells of the lower and upper epidermis.

The results of the qualitative reactions revealed the
presence of polysaccharides in the leaves of P quinquefolia
polysaccharides (with 96% ethanol), saponins (foaming
reaction; with lead acetate), tannins (with 1% gelatin solution;
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with iron-ammonium alum; with lead acetate), anthocyanins
(with sulfuric acid), hydroxycinnamic acids (with hydrochloric
and sulfuric acids) and flavonoids (cyanidin reaction; with lead
acetate; reaction with 1% vanillin solution).

Fig. 5. Leaf epidermis of P. quinquefolia x1000:
A — adaxial epidermis, B — abaxial epidermis,
C — abaxial epidermis along the vein

To confirm the qualitative reactions for the detection
of carbohydrates and tannins, a number of histochemical
reactions were performed.

The presence of polysaccharides in the sample was
confirmed by the Molisch reaction (Dolia, 2003). We
observed the coloration of the cut cells in orange-red
colour, which indicates the presence of polysaccharides
in the sample (fig. 6 A, D).

The reaction with the addition of methylene blue to a
transverse section of a wide part of the petiole confirmed
the presence of mucilage in the cells (fig. 6 B, E).

A section of the petiole of the object under study with a
1% solution of iron (I1I) chloride resulted in the appearance
of a dirty black-green colour of the cells, indicating the
presence of tannins in the sample (fig. 6 C, F).

Fig. 6. Results of histochemical reactions: A — x400,
D — x1000 detection of polysaccharides on the
cross-section of the petiole; B — x400, E — x1000
identification of slime in the cells of the wide part
of the petiole on the cross-section: 1 — cell-idioblast;
C —x400, F — x1000 results of the reaction to detection
of tannins on the cross-section of the petiole
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Conclusions. It was found that the main morphological
characters of the leaves of P. quinquefolia are the shape
of the leaf blade, type of venation, pubescence and the
presence of an expanded part at the base of the rachis.

It has been found that the main diagnostic anatomical
features of P. quinquefolia leaves are the presence of two
types of calcium oxalate crystals (druses, raphids); cells-
idioblast; simple 6-8-celled trichomes; petiole lenticels
and anomocytic stomatal apparatus.

It was determined that the leaves of P quinquefolia
contain the following biologically active substances:
polysaccharides, flavonones, flavones, condensed
tannins, hydroxycinnamic acids and saponins.

The leaves of P quinquefolia can potentially be a
source of medicinal plant material containing polysac-
charides, tannins and anthocyanins. Further detailed
phytochemical study of this species will allow to develop
a project monograph on P. quinquefolia raw materials.

REFERENCES

Baur J.A., Sinclair D.A. Therapeutic potential of resveratrol: the in vivo evidence. Nat Rev Drug Discov. 2006 Jun;5(6):493-506.
DOI: 10.1038/nrd2060. Epub 2006 May 26. PMID: 16732220.

Blossey B. Before, during, and after: the need for long-term monitoring in invasive plant species management. Biological Inva-
sions. 1999. Vol. 1. P. 301-311.

Burda R.I., Pashkevych N.A., Boiko H.V., Fitsailo T.V. (2015). Chuzhoridni vydy okhoronnykh flor Lisostepu Ukrainy. K.: Nauk.
dumka, 116 s.

Chistohodova N.A., Zhiviraga I., Nguyen Ch., et al. B-Amyringhexadecanoate from Parthenocissus quinquefolia as a trypsin inhib-
itor. Chem. Journal. 2002. Vol. 36. Ne 5. P. 23-25. (Ukr)

Mark A. Davis, Biotic Globalization: Does Competition from Introduced Species Threaten Biodiversity? BioScience. Volume 53.
Issue 5. May 2003. P. 481-489. https://doi.org/10.1641/0006-3568(2003)053[0481:BGDCFI]2.0.CO;2.

Dolia V.S., Knysh S.H., Mozul V.I. Mikroskopichnyi ta mikrokhimichnyi analiz likarskoi roslynnoi syrovyny. m. Zaporizhzhia,
2003. 98. (Ukr)

Yang J., Wang A., Ji T., Su Y. Chemical constituents from Parthenocissus quinquefolia. Zhongguo Zhong Yao Za Zhi. 2010. Jun;
35(12):1573—6. DOI: 10.4268/cjemm20101215. PMID: 20815210.

Kovalov V.M., Marchyshyn S.M., Khvorost O.P. ta in. Praktykum z identyfikatsii likarskoi roslynnoi syrovyny: navch. posib. Ter-
nopil: TDMU, 2014. 90-93. (Ukr).

Moerman D.E. Native American Ethnobotany. Portland, Oregon: Timber Press, 1998. 927 p.

Mosyakin S.L., Fedoronchuk M.M. (1999) Vascular plants of Ukraine: A nomenclatural checklis. Kyiv: Naukova dumka, 345 p.

The State Pharmacopoeia of Ukraine. State enterprise «Scientific-expert pharmacopoeial center». 1st edition. Kharkiv: 2011. (Ukr)

The State Pharmacopoeia of Ukraine. State enterprise «Ukrainian Scientific Pharmacopoeia Center for the Quality of Medicinal
Productsy. 2nd edition. Kharkiv: 2015. (Ukr)

Cmamms naoitiuna 00 pedakyii 24.05.2023
Cmamms nputinama 0o opyky 10.07.2023

Konduaikr inTepeciB: BincyTHiil.

Buecok aBTOpiB:

Maxuns JI.M. — 30ip Ta aHaJi3 jiTepaTypH, €KCIEPUMEHT;
€menbsinoBa O.1. — KOHIIENIIs TOCTIPKEHHS, BACHOBKH, PE3IOME.

EnexTponHa afpeca 1151 THCTYBAHHS 3 aBTOPAMM:
oxanayll@gmail.com

.12

®ditoTtepanis. HYaconuc Ne 3, 2023



Bionoria. Papmauin

VIIK 615.07:615.322:582.785(048)

Jdrwomuna MOCYJIA

Kanouoam ¢hapmayeemuyHux Hayk, ooyeHm xagpeopu gapmayesmuunoi ximii, TepHoninbcokuil HayioHaIbHUL
MmeouyHuil yHisepcumem imeni 1.A. Topbauescokoco Minicmepcmea oxoporu 300pog’s Vipainu, matioan Boni, 1,
M. Tepuonins, Yxpaina, 46001 (mosula@tdmu.edu.ua)

ORCID: 0000-0003-3339-0562

Scopus-Author ID: 33767861100

Bixmopia MOCYJIA

cmydenmra — meouunozo  gaxyiememy,  Tepnoninbcokuil — HAYIOHATbHULL — MeOUYHUl  YHieepcumem
imeni I.A. Topbauescokoco Minicmepcmea oxopouu 300pos’s Yxpainu, matioan Boni, 1, m. Tepnonine, Yxpaiua,
46001 (mosula_vikser@tdmu.edu.ua)

DOI 10.32782/2522-9680-2023-3-113

Bioaiorpagiunuii onmuc crarri: Mocyna JI, Mocyna B. (2023). Ilomyk mnepcneKTUBHUX POCIHH
cepen mpencraBHukiB poxy Hydrangea L. (omwsim siteparypu). @imomepanis. Yaconuc, 3, 113-118,
doi: 10.32782/2522-9680-2023-3-113

HNOIYK NEPCIHHEKTUBHUX POCJIMH CEPE/]I IPEJCTABHUKIB
POAY HYDRANGEA L. (OIVIAJ JIITEPATYPHN)

Axmyansuicme. [opmensia oepesonodiona (Hydrangea arborescens L.) ne éxooums do [epowcasnoi ¢papmaxonei Yxpainu, na
GIMYUZHAHOMY (DaAPMAYEEMUUHOMY PUHKY HEMAE TIKAPCLKUX 3AC00i8 Ha OCHOGI Yi€el pocauHu, npome 60Ha Micmums 6azamo 6iono2iu-
HO AKMUBHUX PEYOBUH T BUAGIAE NIKVBANbHI 61ACMUBOCHIE, NPO WO CEIOYUMb 3ACMOCY8ANHS 1T YV HAPOOHILL MeOUYUHI ma 20Meonamii.
Hydrangea arborescens L. — nepcnekmugna pocaunna cupoguna ois (pimoximiuHux i hapmaxono2iyHux 00caiodnce b, OCKLIbKU € HAll-
nowtupeniwum ma Hegubaziusum npeocmasiukom pooy Hydrangea L., wo susasnae bionociuny akmugHicme.

Mema 0ocnidxcenHa. Bucsimienuss HOBUX HAYKOBUX OAHUX NPO JIKYBANbHI 61ACMUBOCH 20pmensii depesonodionol ma nepcnex-
mueu ii 3acmocy8anta y MeouyuHi.

Mamepian i memoou. I[Iposedeno inghopmayitinuil ROWYK Y IMUUSHAHUX MA IHO3EMHUX OPYKOBAHUX | eNeKMPOHHUX GUOAHHSX 13
3aCMOCy8AHHAM Memo0di6 aHANI3Y, NOPIGHAHHS Md Y3A2aNbHEHHS ITHPOPMAYITIHUX OAHUX.

Pezynomamu 0ocnioxncenna. Yemanosneno, wjo cepeod ycboeo pisHomanimms 6uoie pody I opmen3sis 3 NiKy8anibHOI0 Memoro 6u-
Kopucmogyiomn quuie 08a uou 20pmensii — depesonodiony (Hydrangea arborescens L.) i éonomucmy (mimnonodiowny) (Hydrangea
paniculata Sieb.), axi bacami gimaminamu, MIHEPATLHUMU A OPLAHIYHUMY CROIYKAMU, KOMPT NO3UTNUEHO 8NIUBAIOMb HA OP2AHIZM.

Busieneno, wo na papmayesmuunomy punky Ypainu éiocymui nikapcoki sacobu 3 pocaun pody Iopmensis, npedcmasieno auuie
diemuyni 006asKu y U0l Kancyl, madiemox uu piokoeo ekcmpakmy 3 kopenie Hydrangea arborescens L.

Vemanoesneno, wo 6ci wacmunu eopmensii 0epesonodiobnoi ModicHa BUKOPUCTNOBY8amU K NIKAPCbKy cuposury. Bona euasnae npo-
MUMIKPOOHI, ce02inHi, NPOMU3ANANbHI, PAHO3A20108ANbHI | MOHI3YIOUI 61ACTNUBOCTI.

Biosnauaemocs 0o6pa nepenocumicmsv i Heuacmi nobiuni ecpexmu, npome Hydrangea arborescens L. ne pexomendyemvcsi 0nst
mpueanozo nikyeanns. Haomipne eaxcusanis 3acobis, aucomogieHux Ha ii 0CHogi, Modice npusgecmu 00 BUHUKHEHHS NOOIYHUX eghekmig.

Bucnosok. Y pezynomami ananizy eimuusnanux ma inosemuux odxcepen nimepamypu écmanoeneto, ujo Hydrangea arborescens L.
€ HalinepcneKmusHiuum npeocmasnukom pooy Hydrangea L. 3 memoio euxopucmannsn y meouyuni ma gpapmayii. I'opmensia depeso-
N00IOHA MOJICe BUABTAMU WUPOKULL CHeKMP (DapMaKonoeiuHoi akmugHoCmi, momy Qimoximiune 00Cai0NHCeHHs i1 CUPOBUHIL € AKMYaAlb-
HUM ma nepcnekmuHUM.

Knrwuosi cnosa: copmensis depeeonoodiona, Hydrangea arborescens L., pimoximiune docnioncents, 6ionoeiuno akmueHi peuosu-
HU, PapmMaxonociuna akmueHicmo, nepcneKmuel 3acoCy8anHs y MEOUYUHI.
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SEARCH FOR PROSPECTIVE PLANTS AMONG THE REPRESENTATIVES
OF THE GENUS HYDRANGEA L. (LITERATURE REVIEW)

Actuality. Smooth Hydrangea (Hydrangea arborescens L.) is not included in the State Pharmacopoeia of Ukraine. There are no
pharmaceutical products based on this plant in the domestic pharmaceutical market. However, it contains a lot of biologically active
compounds and exhibits medicinal properties, as evidenced by its use in folk medicine and homeopathy. Hydrangea arborescens
L. is a promising plant raw material for phytochemical and pharmacological research. It is the most common and unpretentious

representative of the genus Hydrangea L., which displays significant biological activity.

Aim. To cover new scientific information about the medicinal properties of Smooth Hydrangea and prospects for its use in medicine.

Materials and methods of research. An information search was conducted in domestic and foreign printed and electronic
publications using the methods of analysis, comparison and generalization of information data.

Research results. It was established that among the entire variety of Hydrangea species, only two species are used medicinally:
Smooth Hydrangea (Hydrangea arborescens L.) and Panicle Hydrangea (Hydrangea paniculata Sieb.). These species are rich in
vitamins, minerals, and organic compounds that have a positive impact on the body.

It was revealed that the pharmaceutical market of Ukraine lacks medicinal products from Hydrangea plants, only dietary
supplements in the form of capsules, tablets, or liquid extracts from the roots of Hydrangea arborescens L. are available.

1t was established that all parts of Smooth Hydrangea can be used as medicinal raw materials. It exhibits antimicrobial, diuretic,

anti-inflammatory, wound healing and tonic properties.

Good tolerability and infrequent side effects are noted, but Hydrangea arborescens L. is not recommended for long-term treatment.
Excessive use of products based on it can lead to the occurrence of side effects.

Conclusion. As a result of the analysis of domestic and foreign sources of literature, it was established that Hydrangea arborescens
L. is the most promising representative of the genus Hydrangea L. for use in medicine and pharmacy. Smooth Hydrangea can exhibit a
wide range of pharmacological activity, therefore phytochemical research of its raw materials is relevant and promising today.

Key words: Hydrangea arborescens L., phytochemical research, biologically active substances, pharmacological activity, prospects

for use in medicine.

Beryn. AktyanbHictb. 3rigHo 3 Marepianamu «Ctpa-
teris BOO3 y ramy3i HapomgHoi memuiau 2014-2023,
cboronHi Maibke 80% HaceleHHs IUIAHETH BHKOPHCTOBYE
npernapaTy POCIMHHOTO TOXO/pKeHHs. CIif| 3a3HaINTH, IO
B PI3HMX KpaiHaxX cepell METO/iB HapOIHOI MEIUIIMHU Ha
¢itorepaniro npumnanae 65-82% (Voloshyn, 2016; WHO
strategy, 2013). He3paxkarouu Ha mopivHe 30UTBIICHHS KiJlb-
KOCTI CHHTETUYHHX JIIKAPChKHX 3ac00iB (JI3), momymnsipHicTh
POCITMHHUX TPaJWIIifHO BHCOKA, 1 MOMUT Ha HUX MOCTIHHO
3pocrae. Jlani omsaay (hapManeBTHYHOTO PHHKY YKpaiHH
B OCTaHHI POKH CBITYaTh MPO MOCTYTIOBE MOPIYHE 3pPOCTaH-
Hs KiTbKocTi pocnuHauX JI3 Ha 5—7% (Minarchenko, Butko,
2017; State register of medicines of Ukraine. http:/www.
drlz.com.ua). JI3 pocIMHHOTO MOXOKESHHS KOPUCTYIOTHCS
TIOTNIMTOM, OCKIJIBKH 1M TIpHTaMaHHI TOMiBEKTOPHICTh (ap-
MAaKOJIOTTYHOT i, CHCTEeMHICTh, €()EKTHBHICTh, BIJHOCHA
HEIIK{UTHBICT TPUBAJIOl Tepamii, JOCTYIHICTh Ta €KOHO-
MiuHa rpuBa0IuBicTh. ChOTO/HI HA BITYM3HAHOMY (hapma-
LEBTUYHOMY PHUHKY OUTBIIICTH pocauHHHX JI3 iHO3eMHOTO
TIOXO/DKECHHS, X04a YKpaiHa € OIIHIEI0 3 TPOBIITHUX KpaiH,
Jie BUPOIIYIOT i 3arOTOBISIIOTH JHKAPChKY POCIMHHY CH-
POBUHY. AKTyaJIbHUM € NOJAJIbLINI PO3BUTOK CTBOPEHHSI
1 BUPOOHMIITBA HOBHX pOCIMHHNX JI3 B YkpaiHi, 3Baskaroun
Ha JOCTaTHI CHPOBHHHI PECYpCH JIKapCHKUX POCIMH i HE00-
XiTHWI IPOMUCIIOBHH Ta HAYKOBHI MOTEHITIA.

JIikapchbKi POCIMHM € JPKepenoM LiHHMX Oiomoriu-
HO akTWBHUX pedoBrH (BAP): BiTamiHiB, TMMIKO3WIIB,
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¢d1aBoHOIIB, (DEHONBHUX CIIOJIYK, CAIIOHIHIB, aJKaIO-
inie Tomo (Domashovets, Khropot, Konechna, 2023).
[lepcieKTUBHUMH 1 MaJOBHBYCHHMH y IIOMY AaCIeK-
Ti € npencraBuuku poxy Hydrangea L. Pix Toprensis
Bkitouae 70—80 BWIB, sIKi MOMIMPEHI KOCMOIIOMITHY-
HO (Hydrangea arborescens L., IEE NAS Ukr. https://
www.ieenas.org/p/gortenziia-derevopodibna/). YV aukii
npuponi Hydrangea L. 3yctpivaerbcs na cxomi IliB-
HiuHOI AMepuKH, a Hail0inplma BHUIOBAa PI3HOMAHIT-
uicte — y Cxigniit Asii (Wild Hydrangea, EOL. https://
eol.org). Ilepmri mpencTaBHUKH POJAMHU TOPTEH31E€BUX
(Hydrangeaceae Dumort.) 3’sBunucs Ha 3emuti 6arato
MIJIBHOHIB pOKiB TOMY. J[0o €Bpony NpencTaBHUKH POITY
Hydrangea L. nmorpamwmu juiie y XVIII ct., a no Ykpa-
iam — y XIX ct. (Goncharova, 2014).

SIK MOKa3yIOTh JOCIIKEHHS, 13 JTIKyBAILHOK METOHO
BUKOPUCTOBYIOTh JIMINC B BUAU TOPTEH3Ii — JEPEBOIIO-
niony (Hydrangea arborescens L.) 1 BonoTucTy (MiTJIONO-
niony) (Hydrangea paniculata Sieb.) (Goncharova, 2018;
Smooth Hydrangea. https://rada.kr.ua/gortenziya-poleznye-
svojstva-i-protivopokazaniya/). Hydrangea arborescens
L. — roprensis jepeBononiOHa — HaHEePCHEKTHBHIIINA
HpejICTaBHUK  poauHu  roprensieBux (Hydrangeaceae
Dumort.) pory l'oprensist (Hydrangea L.) (Brickell, 2019).
BoHa € mMpOKO MPO3MOBCIOIHKEHUM Ta HEBHOAITIMBUM
BHUJIOM, SIKMI XapaKTePU3YEThCS MIBHIKHM POCTOM, BOJIO-
TOJTIOOHICTIO, XOJOMOCTIMKICTIO 1 JIKyBaIBHUMHU (OKpIM
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nexkoparuBHUX) BaactTuBocTsiMu (Honcharova, 2021). VBa-
JKAETBCS, 10 1HJIAHIN TUIEMEHI 4epOKi MEepIIMMH CTalH
BUKOPHCTOBYBAaTH KOPiHb TOPTEH3I 3 JIIKyBaJIbHOIO METOIO
npu 3axBoproBaHHsAX HUpoK (Hydrangea arborescens L.,
PFAF. https://pfaf.org/user/Plant.aspx?LatinName=Hydr
angea+arborescens). Yaii i3 ropTensii € puTyanbHIM Ha-
noeM y OymauctiB. Kuraiicbka HapojHa MEMITIHA TaKOXK
3/1aBHa BUKOPHCTOBYE 1110 pocimHy (Medicinal properties
of hydrangea. https://jak.koshachek.com/articles/likuvalni-
vlastivosti-gortenzii-skarbnichka. html).

B Vxpaini roprensito 1epeBonoaioHy gacTimie Kyib-
TUBYIOTH SIK JCKOPATHBHY POCIINHY, a Ha MiBIHI KpaiHH —
SIK JTIKapchbKy KylbTypy (Musienko, 2016).

loprensis nepeBomnoiOHa BUSBIISE ITUPOKUN CIICKTP
(apMaKoJIOriyHOi AKTHBHOCTI, IO BHKOPHUCTOBYIOTH
y HapojHiii MeauHi Ta romeonatii (Hydrangea. https://
majbutne.com.ua/?p=30666). Ha 1 ocHOBi CTBOpEHI ro-
MeornaThyHi 3aco0u Ta aieTnuHi no6aBku (Homeopathy.
https://www.polykhrest.od.ua/lekarstvo.php?id=51).
Bigznagaerses mobpa mepeHOCHUMICTh 1 HeyacTi To0iuHi
e(exTH, mpoTe TOPTECH3IS HE PEKOMEHIYETHCS JUIS TPH-
BaJIOTO 3acToCyBaHHsA. HajamipHe BXHWBaHHS 3aco0iB,
MIPUTOTOBJICHUX HA 11 OCHOBI, MOXKE MPHU3BECTH IO TIO-
sBu 1obOiuHnx edekriB (Hydrangea. https://rada.kr.ua/
gortenziya-poleznye-svojstva-i-protivopokazaniya/).

MeTta q0cJTiI7KeHHS1 — BUCBITJIICHHS] HOBUX HAYKOBUX
JIAHMX TIPO JTIIKYBaJIbHI BIIACTHBOCTI TOPTEH311T IepeBOIIO-
JIOHOT Ta TIEPCIIEKTHRH 11 3aCTOCYBaHHS Y MEMIINHI.

Marepianu Ta MeToau aocjigxenns. [IposeneHo
iH(pOpMAIIMHUN TONIYK y BITYM3HSHUX Ta 1HO3EMHHUX
JPYKOBaHMX 1 €NEKTPOHHHMX BUJIAHHSX 13 3aCTOCYBaH-
HSIM METOJIIB aHAaIIi3y, TOPIBHIHHS Ta y3araJbHEHHS 1H-
(hopmariiftHuX JTaHuX.

PesysabTaTn gocaigkeHHsi Ta iX 00roBOpeHHs.
Toprensiss  mepesomomiona (puc. 1) — Hydrangea

arborescens L. Mae HU3KY aHITTIHCBKUX Ha3B: Smooth
Hydrangea, Wild Hydrangea, Seven Barks, Ashy
Hydrangea, Snowhill Hydrangea. (Wild Hydrangea,
EOL. https://eol.org; Hydrangea L., COL. https://www.
catalogueoflife.org/).

Puc. 1. Hydrangea arborescens L.
(Wild Hydrangea, EOL. https://eol.org)
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Borauniunmii omuc. Hydrangea arborvescens L. —
JUCTONAIHUH KYII 3aBBHIIKH BiX 1 10 3 M 3 OKpyIIIOO
QKYPHOIO KPOHOIO iaMETPOM 110 2 M, 3JI€TKa OIYIICHH-
MU ITarOHAMU Ta PO3Taly’KEHOI0 KOPCHEBOIO CHCTEMOIO
(Brickell, 2019).

JIuctku ropTeHsii 1epeBonoaiOHOT PO3TAIIOBYIOTHCS
Ha Yepelrkax JOBKHHOI 2—6 cM. Bonu oBambHO1, stii-
1enoAioHol abo eminTH4YHOi (HOPMU, HE OMYIIEHI, 3TOPH
3elieHi, 3HM3Y CipyBari, JOBKWHOW 6—20 cM. Bocenm
3abapBieHHS JHCTA He 3MiHtoeThes (Hydrangea. https://
majbutne.com.ua/?p=30666).

CyIBITTS — OMYKJII IIUATKH, A1aMETPOM JI0 25 cM, Ha
BUJIOBXKEHHUX CcTeOMax, SKi CKIIAJIal0ThCS 3 BEJMKUX CTe-
pwibHUX (y aiamerpi g0 2 ¢M) i apiOHUX (epTHIBHUX
KBITOK. ¥ MOMEHT PO3KPHTTS KBITKH MAlOTh 3€JICHYBa-
THH BIATIHOK, a JO KIHII IBITIHHS CTAlOThL OLIMMU ab0
3 KPEeMOBHMM BiATiHKOM. L[BITiHHSA pscHe y YepBHi-Be-
PECHI, TPHBAE 10 JKOBTHS, & PO3MOYMHAETHCS Ha 4—5-i
PiK BHPOIITYBaHHS POCIHHU.

[Tnomm — kopobouku 2,53 c¢M y miamerpi, 13 10 Bu-
nosxeHnMHU pedpamu. Hacinas npidue, 6eskpune. [lo-
I 3’ SIBISTIOTHCS Y YKOBTHI-JTHCTONATI.

KopeneBa cuctema MHUYKyBaTa, pSICHO TUIKYETHCH,
HenMOOKa, ajie IMPOoKa, Jocsrae muounau 40 cM i BU-
Marae JIocUTh Oarato micus y ayHui (Musienko, 2016).

HMommpennsi. Apean mommpenns Hydrangea
arborescens L. — cyOTpOMiKH, YaCTKOBO TPOIIKH 1 00-
nacTi momipHoro nosicy IliBHiuHo1 miBKy:i. [IpencraBau-
ku poxy loprensis mommpeni y IliBriuniit i [liBnennii
Awmepwui, [TiBrenniii tTa Cxignii Asii, [TiBneHHo-CXimHiH
€Bpomi. Y Kurai ta SInownii BUI0Ba Pi3HOMAHITHICTB iX
HAWOLIbIIA, aJKE CaMe TaM [0YaIoCsl BUPOIyBaHHS FOp-
TEH31i SIK KyJIBTYPHOI POCIIHHH 1 3B1ITH BOHA TOLTHPUIACS
no Bcbomy cBitTy (Wild Hydrangea, EOL. https://eol.org).
B VYkpaini pocnuna mommpena nosciogHo (Namiatova,
2023; Hydrangea arborescens L., IEE NAS Ukr. https://
www.ieenas.org/p/gortenziia-derevopodibna/).

Ximiunumii ckaan. Hydrangea arborescens L.
MICTHUTh Taki pedoBunu: Bitaminu (C, 4, E, epynu B),
(dbmaBoHOInM (OMeonin, KeepyemuH, YiaHiOuH i Kem-
ngepon), ankanoinu (¢edopughyein ma inwii), KyMapuHH
(ymbenighepon, neociopanein, ciopaneemin, enaco6a Kuc-
J0ma), TIpKi TIIKO3UIU (30Kpema Xi0pacit), CarloHIHH,
Kay4dyk, ByrieBomu Ta edipHi omii (Goncharova, 2018;
Smooth Hydrangea. https://ua.waykun.com/articles/
gortenzija-derevopodibna-likuvalni-vlastivosti.php).

VY nuCTKax pOCIWHM 3HAWACHO Tojicaxapuiu, Tif-
POKCHUKOPHYHI KHUCJIOTH, (pJIABOHOTIN, BUIbHI OpraHidyHi
KHCJIOTH, Y HACiHHI — ajJKaJloiny, a y KOopeHsx — ¢ia-
BOHOI/IM, TITIKO3MJI TiApariH, CalmoHiHW, KyMapyHH, aj-
kanoign, edipui omi (Hydrangea. https://rada.kr.ua/
gortenziya-poleznye-svojstva-i-protivopokazaniya/).
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HaifakTuBHIIIMNA KOMIIOHEHT €KCTPaKTy KOPEHIiB
roprensii — ¢GeOpudyrin (amKanoin XiHa30JiHOHY).
VY naboparopHUX yMOBaXx i3 HbOTO OJIEPKYIOTh ranody-
THOH, KM KOHTPOJTIOE MBUIKICTH OOMIHHHX MPOIIECIB
yCEpEeIHHi KIIITHH 1 CIIOBUIBHIOE /1110 CH3UMY, OJIOKYIOUH
roro poboty (Namiatova, 2023).

dapmakoJioriyHi BiaacTuBocTi. Busineni y rop-
TeH3ii gepeBonoaioHoT BAP Mo3uTHBHO BIUIMBAIOTH HA
OpTraHi3M:

— BiTaMiHU — MiJBUIIYIOTh MPANE3IaTHICTh JIFOIH-
HH, CTIHKICTh OpPraHi3My 710 3aXBOPIOBAHbB, MOTINIIYIOTh
0OMIH pEUOBHH;

— ByIJICBOAU — 3a0€3MEUyIOTh BUCOKHUI PiBEHb Me-
TaboJIi3My, HOPMAaJIi3yFOTh OOMIiH JIITIONPOTEI/IB 1 XoJec-
TEpUHY;

— TIpKi DIKO3UIN — CIPUSIOTh (HOPMYBAHHIO IMYH-
HOI CUCTEMHU;

— CaIlOHIHY — NEePEIIKOKAIOTh YTBOPSHHIO KPUCTa-
JIIB y CCYOBUBIIHUX IUISIXaX, BUBOASATH CEUOBY KHCIIOTY)

— aJIKAIOINU — MaIOTh 3HEOOIIOBANIBHI BIaCTHBOCTI;

— KyMapHHH B KOMIUICKCI 3 (praBoHOInaMu Ta edip-
HUMH OJNiSIMH —DETYJIIOI0Th BOIHO-COIBOBUH OanaHc
(Hydrangea. https://rada.kr.ua/gortenziya-poleznye-
svojstva-i-protivopokazaniya/).

Y HapomHili MeTUIMHI BUKOPUCTOBYIOTH KBITKH,
HACIHHSI, JTUCTKH, KopeHi Hydrangea arborescens L.
y BUIJIA/I 4aiB, Bi/IBapiB, HACTOIB Ta HACTOSHOK. BinBa-
pH 1 HACTOI 3aCTOCOBYIOThH SIK JKOBYOTIHHMI 3aciO mpu
YKOBUHOKaM sIHIHM XBOpoOi, a yail KopucHHUii fiabeTukam.
Hacriit 13 MONOMX TUIOK 1 JIMCTKIB PEKOMEHIYIOTh BH-
KOPHUCTOBYBATH IPH 3aMaJbHUX POIECaX CCUYOBUILIH-
HOI CHCTEMH, a 13 CyLBITh — [UIS IIOJIOCKaHb TOPOKHUHH
poTa TpH TOH3WIITI, CTOMATHTI Ta IHIIMX 3aXBOPIO-
BanHsx (Telang, 2021; Nayak, Sahoo, Nayak, Prusty,
Hati, Paital, 2018; Hydrangea. https://www.rxlist.com/
supplements/hydrangea.htm). 3aBisiku BUCOKOMY BMic-
Ty alKaJOiAiB HACIHHS BXOJWTH JIO CKJaly 3HEOOIrO-
BaJIbHKX 3ac001B. KopeHi poCIuHM TeX BUSBIISIOTH 3HE-
OO0IIOBANIBHY [Ii10, TOTIOMAraoTh PH TSLKKOMY Mepediry
MepeIMEHCTPYaIbHOTO CHHIPOMY, IPU 3aXBOPIOBAHHSX
nepeaMixypoBoi 3aio3u. EKCTpakT i3 KOpeHiB BoJOmi€
CCUOTIHHUM 1 PaHO3arolOBaILHUM €(PEKTOM, CIIpHSIE
3MeHIIeHH HaOpsakiB (Goncharova, 2018). BinzHaua-
€THCS TAKOXK aHTHTEIbMIHTHA, TOTOTiHHA, OJIFOBOTHA JTist
KOPEHiB. 3riIHO i3 Cy9aCHUMH AOCIHiIKCHHSIMH, KOPEHI
Hydrangea arborescens L. € TonOMi>XHUM 3aCO00M TIpH
JKyBaHHI ayTOIMyHHHX 3aXBOpIOBaHb, MEXaHI3M il
SIKUX TIOJISIrae y OJIOKYBaHHI1 JICHKOIUTIB, K1 BiMOBI1a-
FOTh 32 BUHUKHEHHsI TAKOTO POy 3aXBOPIOBAHb, SIK PO3-
CISTHHH CKJIepOo3, Icopias, niabet Ta apTput. OKpim TOTO,
PCUOBHHM, SIKI MICTATBCS Y POCIHHI, OCpyTh Yy4acTh
y HopMamizamii TpopIYHUX MPOIECIB y XPSMIOBIA Ta

.16
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CHOJYYHIM TKaHWHAX, MEPEIIKOKAIOTh BIIKJIAJICHHIO
KPHCTAIIB Y CYINI00ax i HAKOIIMYEHHIO CEY0BOT KHCIOTH
(Hydrangea arborescens L., PFAF. https://pfaf.org/user/
Plant.aspx?LatinName=Hydrangea+arborescens).

VY KWTalChKill MEIMIIMHI BUKOPHCTOBYIOTH KBITKH,
KOpY, KOpeHi ropTensii nepeBonoaioHoi. Kopa ta kopeHi
BBA)KAIOTHCS AIyPECTUIHUMHE 3aC00aMH, SKi BUKOPUCTO-
BYIOTh TIpH 1H(EKIIHHUX 3aXBOPIOBAHHSIX OPraHiB ce-
JOCTATEBOI CHCTEMH, CXIIIBHOCTI /10 YTBOPCHHS KAMCHIB
y CCUOBHMBIIHUX IIIIXaX Ta HUPKAX, 3aTPUMIN PiIAHH
B Opraui3wmi, nmogarpi. B inmux indopmamiinux mxepe-
Jax 3a3HaueHo, 0 KBITKH Ta KOPEHi 3aCTOCOBYIOTH IPH
3aXBOPIOBAHHSIX CEpIls, Maspii, AUCHENCii, aHTiHI Ta
touzmiiti. Oxpim Toro, Hydrangea arborescens L.y xu-
TaliCbKiil MEUIINHI BUKOPHCTOBYIOTb SIK IMyHOCTHUMYJISI-
top (Goncharova, 2018; Hydrangea. https://rada.kr.ua/
gortenziya-poleznye-svojstva-i-protivopokazaniya/).

Jlikapcebki ¢opmu. B Ykpaini Hemae *omHOTO Jii-
KapchKOTro 3aco0y Ha OCHOBI TOPTEH311 1epeBOnoAiOHO .
Hydrangea arborescens L. He Bxomuth 10 Jlep>kaBHOT
(bapmaxonei Ykpainu, Ha BITUN3HSIHOMY (hapManeBTHU-
HOMY PHHKY HEMa€ JIIKapChKHX 3acO01B Ha OCHOBI M€l
[[IHHOi, HEBMOATTMBOI Ta JIOCTYMHOI POCIMHH. Y TIO-
IIyKOBii 0a3i Jlep)kaBHOTO peecTpy JKapChbKUX 3aco-
0iB Ykpainu craHoM Ha BepeceHb 2023 p. He 3Halje-
HO 1H(opMarii mpo TOpTeH3i JaepeBonoaioHy (State
register of medicines. http://www.drlz.com.ua). B Ykpa-
iHi € nurre nieTuaHi qo6aBku. Ykpaincbke TOB «Emit-
®dapwmy BUTOTOBIISE JI€THYHY J00aBKy «EkcTpakT rop-
TeH3ii» y hopmi TabeToK (pHcC. 2), sIKa MiCTHTh €KCTPAKT
KOpEHS Ta aCKOPOIHOBY KHCIIOTY # PEKOMEHAYETHCS SIK
niypernuHui i antucentmyHui 3aci6 (Compendium.
https://compendium.com.ua/dec/319942/ 80804/).
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Puc. 2. Excrpakr roprensii (mabremxu,
Compendium. https.//compendium.com.ua)

Ha BiTum3HSHOMY (apMarieBTHUHOMY pPHHKY Ta-
KOX TIPEJCTABICHO MIETUYHI JOOABKH 1HO3EMHOTO
noxokeHHs: «tOpaii/Ypo Jlake» (kamcymu, Nature's
Sunshine Products, CILIA), «Kopiab roprensii» (karcy-
mu, Nature’s Way, CIIIA), «Hydrangea EX» (kancynu,
Santegra Products, CIIA), «Kopiub roprensii exctp-
akT» (kamcynu, Swanson, CIIA), «Kopiae roprensii»
(pimkuii excrpakt, Nature’s Answer, CLLA).
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BupomyBanHs. [opreHsis gepeBoroiOHa Halikpa-
e POCTE y 3aXUILIEHOMY BiJl BITPY HamiB3aTiHEHOMY
MiCITi, ajle OUTBII MUNIHO I[BiTe Ha coHIi. Haiikpare
MiIXOASTh AUISHKY, K1 J00pe OCBiTIIeHi y mepiuii mo-
JIOBHHI JIHS, & B APYTiii — mepeOyBaroTh y 3aTiHKy. Poc-
JIMHA BOJIOTOJIIOOHA, ajie MO)Ke BUTPUMYBATH HETPUBAITY
3aCyXxy.

Hydrangea arborescens L. nobpe pocte y 30araye-
HUX TYMyCOM IPyHTaX, a Ha MiJ30JIMCTHX 1 ITIMHUCTUX
IPyHTax, IO TMEPECUXalOTh Y JiTHIMl Mepion, CyTTEBO
BiJICTa€ y pocTi. MOXKe 3pOCTaTH 1 B TYKHOMY IPYHTI.

OnTuManbHUNA BiK JJIS MOCAAKH TOPTEH31i IepeBo-
moioHoT — 2—3 poku. Yac mocaaku BUOUPAIOTH 13 ypa-
XyBaHHSM KJIIMaTy MICIIEBOCTi: Ha MiBHOYi ii Kparue
CQJINTH HABECHI, a y palioHax i3 M SKHUM, TCIUTUM KITi-
MaTroM MOXKHa i BOCEHH. PEKOMEHIYETHCSI MPOBOJHUTH
PO3IyIIyBaHHS IPYHTY HAaBKOJO KyIla HE MEHIIE JBOX
pasiB Ha pik, a MOJAMBATU — I SITh pa3iB Ha ce30H. I1ix-
JKUBITFOBATH MOKHA THOEM a00 MiHEpaJIbHUMH J0OpH-
BaMH y Hepiof yTBOPEHHS CYLBITh, a TaKoX 1-2 paszu
BIITKY. OOpI3Ky CIIiJl MPOBOJUTH MOPIYHO HAITPHUKIHII
Oepe3Hs — Ha MOuaTKy KBiTHS. 3pi3aHi MaroHW MOXHA
BHUKOPHUCTOBYBATH SIK YKHBIII.

Po3MHOXY€ETBCS pOCIIHA JIETKO 3€JIEHUMH JKUBLSIMH
Ta MOIIIOM Kymna. YkopiHeHHs xuBliB 100% 0e3 00-
poOku. Jlobpe po3MHOXKYeThCS BiaBeaeHHSIMHU. JKUBII
HaWKpallle 3aroTOBJISATH Y Tepioj MBITIHHSA, IS IIbOTO
00pi3aroTh BepXiBKM MaroHiB nmotouHoro poky (Fulcher,
Owen, LeBude, 2021; Brickell, 2019).

3aroTiB/s Ta 30epiraHHs. Sk JiKapcbKy pOCIUHHY
CHPOBUHY MOYXHA BUKOPHCTOBYBATH BC1 YaCTHHH POCITH-
Hu (Hydrangea. https://rada.kr.ua/gortenziya-poleznye-
svojstva-i-protivopokazaniya/). 13 JIiKyBaJbHOIO METOIO
KBITKM TOpTEH3il JepeBOnoAiOHOI 3aroTOBISAIOTH Ha-
MIPUKIHII epioAy IBITIHHS POCIUHY, JIUCTKH — y CepII-
Hi-BEpECHI, a KopeHi — BoceHU. KopeHi mepen cymriH-
HSAM Kparie po3pizaru Ha Kopotki yactuau (Hydrangea
arborescens L., PFAF. https://pfaf.org/user/Plant.aspx
?LatinName=Hydrangea+arborescens). Bucymeni Ta
NoApiOHEeHI CyLBITTS, JIUCTKU 1 KOpeHi Tpebda 30epiratu
y CyXoMy, JJ0Ope MPOBITPIOBAHOMY IMPHUMIIICHH], y Ma-

TepYaTHX MIIIKax a00 MarnepoBHX IaKeTax, HE Oiiblie
nBox pokiB (Goncharova, 2018).

TokcnyHicTh Ta nporunoxkasanHs. [oprensis —
MOMIPHO TOKCHYHA POCIIHHA. YCI YaCTHHU POCIHHU MicC-
TATh TOKCHYHI I[IaHOTE€HHI IIIKO3U[H, SIKI TOPYIIYIOTh
IISUTHHICTh LEHTPabHOI HEPBOBOI CHCTEMH Ta MpH-
rHiuyroTh auxanHa (Smooth Hydrangea. http://lisky.
org.ua/arti/a8007012.html). BaxnMBo Big3HAYUTH, IO
JOCTI/UKEHHS Mepen0adyBaHuX KOPUCHHUX BIACTHBOC-
Tel nieTnyHoi nobaBku Hydrangea arborescens L. Ha
monsx me He npoonmucs (Hydrangea garden. https:/
diapason.com.ua/gortenzija-sadova-otrujna-chi-ni-
jakoi-shkodi-nese/). Huni He icHye BCTaHOBICHOI 103U
IieTHIHOI T00aBKH, X04a Mepen0aqacThes, Mo IpUiioM
OinmpIne 2 T MOXe BUKJIMKATH HeOakaHi MoOivHi eexTn
(Hydrangea root. https://kedr.org.ua/4209/). Hammip-
HE BXHMBaHHS 3ac00iB, MIPUTOTOBAHUX i3 Ii€] pociauHH,
MOYK€E TIPU3BECTH JI0 TAKUX MOOIYHUX €(EeKTiB, SIK IMO-
Jpa3HCHHS WIKIpH, 3HIKEHHS apTepiaJbHOTO THCKY,
YTpyAHEHE IUXaHHs, 3allaMOPOYCHHS, HY10Ta.

Hydrangea arborescens L. He peKOMEHIYEThCS TIPU
IHJMBITyalbHIN TIMEepYyTIIMBOCTI A0 POCIMHHU Ta JUIs
TPUBAJIOTO 3aCTOCYBaHHs. BoHa mNpoTHMOKazaHa Jii-
TSIM, BariTHUM 1 KiHKaM y niepion sakranii (Hydrangea.
https://rada.kr.ua/gortenziya-poleznye-svojstva-i-
protivopokazaniya/).

BucHoBkH. Y pe3yabTaTi HpoBeJeHOr0 MOLIYKY
i aHaTi3y HOBUX IaHMX i3 BITYM3HAHUX TA iHO3eMHHX
JAepeJ1 ycTaHOBJIeHO, 0 Hydrangea arborescens L.
€ HaliMepCcneKTUBHIIIIUM, MPOTE HEAOCTATHBLO J0CTi-
JAAKeHUM npeacTapHukom poay Hydrangea L.

ViaraabuuBmu indgopmaniiini gani momo 0ora-
HIYHOI XapaKTepUCTHKHU ropTeH3ii JepeBononioHoi, i
MOLIMPEHHSI, CMOCO0IB 3aroTiBii, XiMiYHOTO CKJIATY,
0io/10riYHOI AKTUBHOCTI, 32CTOCYBAHHSI Yy HAPOJHIN
MEIUIIMHI Ta ToMeonarii, MOKHA BBAKATH il IiHHUM
i noctynuum qxepesiom BAP, a oTke, HepcrieKTHBHOIO
POCIMHHOIO CHPOBUHOIO y TPAAULIIHIA MeIUIMHI.

3 oruisigy Ha ne, noxaJbiie ¢iroximiune Ta gap-
MaKoJioriune aociimkenHss cupoBunu Hydrangea
arborescens L. € akTyaJIbHUM i NepCeKTHBHUM.
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BUBYEHHS AMIHOKUCJIOTHOI'O CKJAJY KOXIi BIHUYUHOI

Axmyanvuicme. Koxis einuuna (Kochia scoparia (L.) Schrad) — mpas snucma, kcepogpimua oekopamuéna pociuna, ska Hajie-
Jrcume 00 poounu amapanmosuyx. Y mpaouyitinin meouyuni Kumato, Anonii ma Kopei nnoou xoxii einuunoi uxopucmogyioms nio uac
JUKYBAHHA 3aX60PI0BANL WKIPU, eK3eMU, KPACHYXU, YYKPOB020 diabemy, enypesy ma peemamoiono2o apmpunty; eKCmpakmu 3 Hao3em-
HOI uacmunu pekoOMeHOYIOMb K INOSNIKeMIUHUL, AHMUHOYUYENMUGHULL, NPOMU3ANATbHUL ma npomuanepiinuil 3aci6. Bioomo, uo
KOXISL 6IHUYHA HAKONUYYE MPUMePNneHoiO ] eniKo3uou, ankanoiou, canoninu ma eipny oxirw. Ilpome inghopmayii cmocoeno aminoxuc-
JIOMHO20 CKNIAdy KOXii 6IHUYHOL' Y imepamypi 6Kpail Malo.

Mema 00cnioxcenns — 6usUeHHs AKICHO20 CKIAJY Ma 6USHAYEHHS KLIbKICHO20 6MICIY AMIHOKUCTIOM Y Mpasi KOXii 6iIHUYHOL.

Mamepian i memoou. /[ns euguenss AMIHOKUCTIOMHO20 CKAAOY MPAdU KOXIi 6IHUYHOT BUKOPUCTNOBYBANIU BUCYUEHY MA NOOPIOHEHY
cuposuny, aky sacomosgaanuy 2020-2021 pp. y Xapkiscokiii oonacmi. I0enmugixayiro ma 8usHauyeHHs KilbKiCHO20 6MIChTy aMIHOKUC-
JIOM NPOBOOUNU MEMOOOM [0OHOOOMIHHOI PIOUHHO-KOTOHKOBOT Xpomamocpaghii Ha asmomamuynomy ananizamopi aminoxuciom T 339.

Pezynomamu 0ocnioncennsn. Y pesynomami oocniodcenns y mpasi koxii einuunoi ioenmugpixosano 18 aminoxuciom, i3 aKux
0es ’simb Hanedcamv 00 He3amMiHHUX. 3a2anbHuil yMicm amiHOKUCIOm y yitl cuposuti cmanosug 685,69 me/e. Kitvkicno y mpasi koxii
GiHUYHOT nepesadicanu 3aminui enymaminosa (207,62 me/2) ma acnapacinosa (120,94 me/2) kucromu. Ceped He3aMIHHUX AMIHOKUCTIOM
Odominyeanu netiyun (52,52 me/e), nizun (46,11 me/2) ma peninananin (32,96 me/2).

Bucnosok. Odepoicani pezynomamu 0aomes 3mMo2y nO2MUOUMU 3HAHHA CIMOCOGHO XIMiUHO20 CKAAOY KOXii GiHuuNOI ma ceiouamb
NPO NePCNEeKmMuUHICMb GUKOPUCTAHHS YIET POCIUHU K NOMEHYIIIHO20 0dcepend NIKAPCOKUX POCIUHHUX 3AC0016.

Knruosi cnosa: xoxis ginuuHa, aMapanmosi, AMiHOKUCIOMU, IOHOOOMIHHA PIOUHHO-KOJIOHKO8A XpOMAmozpais, AKICHUl ma Kilb-
KicHUll ananis.

Viktoriia PROTSKA

PhD in Pharmacy, Assistant at the Department of Chemistry of Natural Compounds and Nutriciology,
National University of Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002 (vvprotskaya@gmail.com)
ORCID ID: 0000-0002-2439-138X

Scopus ID: 57192066870

DOI 10.32782/2522-9680-2023-3-119

To cite this article: Protska V. (2023). Vyvchennia aminokyslotnoho skladu kokhii vinychnoi [Study of the
amino acids composition of Kochia scoparia (L.) Schrad]. Fitoterapiia. Chasopys — Phytotherapy. Journal, 3,
119-122, doi: 10.32782/2522-9680-2023-3-119

STUDY OF THE AMINO ACIDS COMPOSITION OF KOCHIA SCOPARIA (L.) SCHRAD

Actuality. Kochia scoparia (L.) Schrad is an herbaceous, xerophytic, ornamental plant that belongs to the family Amaranthaceae
Juss. In the traditional medicine of China, Japan and Korea, the fruits of Kochia scoparia (L.) Schrad are used to the treatment
of skin diseases, eczema, rubella, diabetes, enuresis and rheumatoid arthritis. Extracts from the aerial parts are recommended as
hypoglycemic, antinociceptive, anti-inflammatory and anti-allergic agents. According to the literature, Kochia scoparia (L.) Schrad.
accumulate triterpenoid glycosides, alkaloids, saponins, and essential oil. However, there is a little information in the literature about
the amino acid composition of Kochia scoparia (L.) Schrad.

The purpose of the work. The aim of the work was the study of the qualitative composition and determination of the quantitative
content of amino acids in the herb of Kochia scoparia (L.) Schrad.

Materials and methods. Dried and crushed herb of Kochia scoparia (L.) Schrad. were used to study the amino acid composition.
Raw materials were harvested in 2020-2021 in the Kharkiv region. Identification and quantification of amino acids was performed by
ion-exchange liquid-column chromatography on an automatic amino acid analyzer T 339.
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Results and discussions. As a result of the analysis, 18 amino acids were identified in the Kochia scoparia (L.) Schrad herb, 9 of
them are classified as essential. The total content of amino acids in herbal drug was 685,69 mg/g. Glutamic (207.62 mg/g) and aspartic
(120.94 mg/g) acids prevailed in the Kochia scoparia (L.) Schrad herb quantitatively. Leucine (52.52 mg/g), lysine (46.11 mg/g) and
phenylalanine (32.96 mg/g) dominated among essential amino acids in the herb of this plant.

Conclusions. The obtained results make it possible to deepen the knowledge about the chemical composition of Kochia scoparia
(L.) Schrad. and indicate the prospects for the use of medicinal herbal drugs of this plant as a potential source of herbal medicinals.

Key words: Kochia scoparia (L.) Schrad, Amaranthaceae Juss., amino acids, ion-exchange liquid-column chromatography,

qualitative and quantitative analysis.

Beryn. AkTyajibHicTb. AMIHOKUCIOTH € OCHOBOIO
BCiX OIJIKOBUX CHOJYK, SIKi CHHTE3YIOThCSI B OpTaHi3Mi.
Maiixe BCi opraHu i TKQaHMHU CKJIAQJAOThCA 3 O1JIKIB.
Oxpim TOTO, TIa3Ma KPOBi, aHTUT1JIAa, TOPMOHU Ta dhep-
MEHTU TaKOXK € OUIKOBUMH CHOJyKaMH, SIKi yTBOPEHI
aMiHOKHMCIOTaMUA. BOHM HEOOXimHI Ui BiIHOBJICHHS
KIITUH, (QOpPMYBaHHS HEWPOTPAHCMITEpiB, MIATPUM-
KM OaJlaHCy PiJTUH B OPTaHi3Mi, PeryJsilii CeKpeTopHOi
(hyHKLUIT TpaBHUX 3aJ103, HOpMaJlizallii X0JIeCTePHUHOBO-
ro 0OMiHY, 3aXHCTy OpraHi3My Bij Jii BUIBHUX paJiiKa-
niB (Gairola, 2010; Nisreen, 2019; Hou, 2018).

Bimomo, mio mryramiHOBa KHCIOTa € HeWpomeia-
TOPHOIO CIIONYKOIO, SIKa CTUMYJIIOE Tepeady iMITyJIbCiB
y cunancax [{HC, crnipusie 3HEIIKOMKEHHIO Ta BUBEICH-
HIO 3 OpraHi3My amiaky, YTBOPCHHIO allCTUJIXOJIHY Ta
AT® (Gairola, 2010). AcriapariHoBa KHCJIOTa CTUMYJTFOE
BUPOOJIEHHS TOPMOHY POCTY, TECTOCTEPOHY Ta IporecTe-
poHy, HOpMalti3ye (DyHKIIIOHYBaHHS HEPBOBOI Ta EHJIO-
kpunHoi cuctem (Gairola, 2010). ApriniH Ta KapHITHH
MO3UTHBHO BIUIMBAIOTE HA POOOTY CEpIIEBOTO M’si3a,
noinuyoTs nam’ate (Riaz, 2017); miinuH nNprCKOPIOE
MeTa0OIYHI MPOIECH y TKAHMHAX MO3KY, Ma€ CeIaTHBHI
Ta aHTHOKcHJaHTHI BiactuBocTi (Hou, 2018); opniTun
CTIpUSIE MTPOJIYKIIiT IHCYIIHY Ta COMaTOTPOITHOTO TOPMOHY,
HOpMaJIi3ye JIy*KHO-KUCIOTHY piBHOBary (Gairola, 2010);
TaypuH MPUCKOPIOE penapatuBHi nporecu (Riaz, 2017).

Jo «eceHmiaapbHUX», a00 «HE3aMIHHUX», aMiHOKHC-
JIOT HAJICXKATh CTIOJIYKH, 110 HE BUPOOJISIOTHCS B OpraHi3-
Mi, aJI€ € YKUTTEBO HCOOXITHUMHU JJIs1 HOro MOBHOLIIHHOTO
¢ynxmionyBanHs. [lo TakMX CHONYK HaJCKaTh TPHIITO-
(han, yieluH, JTi3UH, METIOHIH, (DeHITaNaHIH, 130JIeHIUH,
BaiiH Ta Tpeonin (Hou, 2015). Tpunrodan HeoOXimnHwMiA
JUIsl CHHTE3Y BiTaMiHiB Ta HeiipomesiaTopis, 30Kpema ce-
POTOHIHY, PETYIIOE apTepiallbHU TUCK, Ma€ aHTHJICTIpe-
caHTHI Ta 3HeOomoBanbHI BiactuBocti (Nisreen, 2019).
JleWiH cripusie pereHepartii CriojlyqHol TKaHWHH, HOp-
MaJtizye piBeHb IyKpy y kposi (Hou, 2015; Hou, 2018).
Jli3uH HEOOXITHUI JUTS 3aCBOEHHS KaJbIIIO Ta Iolepe-
JOKCHHSI TIOSIBU aTePOCKICPOTUYHHX OJISIIIIOK Y KPOBO-
HocHuX cyauHax (Nisreen, 2019). 3a y4acTio METIOHIHY
B OpraHi3Mi CHHTE3YIOThCS aJIpeHalliH, CTaTeBl TOPMOHH
Ta IiaHokoOanamiH. BiH Takox HOpMallidye JIiImiaHui
oomin (Hou, 2015). deninananin € npeKypcopoM Heil-
pomeniaropiB godamMiHy Ta HoperiHepury. Ll amiHO-
KHCJIOTa TMOJIMIIY€E TaM’siTh, KOTHITUBHI BJIACTHUBOCTI,
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HACTpiil, 3MeHIIye OOJIBOBI BIAUYTTS, IPUTHIUYE aNeTuT,
ctumyiroe i6ino (Hou, 2018). [3omeiiima HeoOXiMHMA
JUI CHHTE3Yy TeMOINIO0iHY, BiH CIIpHs€e pereHepaii m’s-
30B0i TkanuHM (Riaz, 2017). Banin € mxepenom eHeprii
quia miotuTiB (Hou, 2015). Tpeonin Oepe yuacTs y xKHUpO-
BOMY OOMiHi, CTIpUsiE yTBOPCHHIO KOJIATCHY, €JIACTHHY Ta
antutin (Hou, 2015; Hou, 2015).

OfHUM 13 BXJIMBHX 3aBJIaHb Cy4acHOI (apmarrii
€ MOIIYK HOBUX Jkepen BAP st cTBopeHHs Ha iX oc-
HOBI JIKIB 13 pi3HUM (apMaKOJIOTIYHUM HampsiMoM. J[o
MEPCIEKTUBHUX 1 MAJOMOCITIKEHUX POCIMH MOXKHA
BigHecTH pociuHu poxy Koxis (Kochia Roth). Koxis
BinnuHa (Kochia scoparia (L.) Schrad. syn. Kochia
alata Bates, syn. Bassia scoparia (L.) A.J.Scott) — ogHo-
piuHa TpaB’siHHCTa KcepodiTHa JEKOopaTMBHA POCIUHA
(Seitimova, 2016). Y4eHi MarOTh CylepewInBi MOIJISIN
CTOCOBHO THTaHHS CHCTEMAaTHKHU POCIuH poxy Koxis.
BinbIricTs HayKOBIIIB YBaXKae, IO 11l POCITMHU HaJICKaTh
0 amapaHToBuX (Amaranthaceae Juss.) (Wei, 2021;
Todorovi¢, 2022). [Ipote meski TOTPUMYIOTHCS 3acTapi-
7101 kyacudikaiii i BIIHOCATH 1X 10 POAMHU JI0OOTOBUX
(Chenopodiaceae Vent.) (Seitimova, 2016; El-Shamy,
2012; Kumar, 2019).

VY TpanuiiiHii KATaWChKIA MEUIINHI TITOIH KOXIi Bi-
HIYHOI BUKOPUCTOBYIOTh TTifl Yac JIIKyBaHHS 3aXBOPIOBAHb
IIKIpH, €K3eMH, KpacHyXH, I[yKpOBOTO jia0ery, eHypesy
ta pesmaroignoro aprputy (El-Shamy, 2012; Seitimova,
2016). Y KopeHchKiii Ta SITOHCHKIN TPaAUIIIHHIA METUITHI
SKCTPAKTH 3 HAJI3¢MHOI YaCTUHH Li€i POCIHHN PEKOMEH-
JIYYOTb JUTS 3HWKEHHS PIBHS IJTFOKO3W Y CHPOBATIII KPOBI,
SIK aKapHIMIAHUA 3aci0 1mo BijHOUmIEHHIO 10 Tetranychus
urticae Koch., a Takox sk aHTHHOLIMLICNITUBHUH, TIPOTH-
3anajbHUi Ta npotuanepriiinuii 3aci6 (El-Shamy, 2012).
KazaxchbKi BUeHI IMTOBIJOMIISUTH TAKOXK ITPO KapiOTOHIYHUH
Ta CEYOTIHHUH e()eKTH EKCTPaKTiB 13 HaA3eMHOI YaCTHHH
i€l pocyman (Seitimova, 2016). I3 HaykoBHX JpKeper Bi-
JIOMO, 110 KOXisl BIHUYHA HaKOMUYYy€ TPUTEPIICHOIIHI [JTi-
KO3HWJIH, aJTKaJIOI/IN, CAllOHIHU Ta e(ipHy OJIif0, OCHOBHH-
MH KOMIOHeHTamu sikoi € TeprieHoinu (El-Shamy, 2012).
CreOna i JIUCTS 11i€T POCITMHA MICTSITh HEOOXI1THI MOKHUBHI
PEUYOBHMHH, Taki K OLIOK, KIITKOBUHA, BYIJICBOIH, a Ta-
KO KapOTHHOIIM, aCKOPOIHOBY Ta HIKOTWHOBY KHCJIOTH,
TiamiH, puboduasin Ta mikpoenaementu (Al-Snafi, 2018).
[adopmartii cTOCOBHO aMiHOKHCIIOTHOTO CKJIAIy —KOXii
BIHMYHOI y JiTeparypi BKkpail mano. Bigomo muime, 1o
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y HACiHHI I1i€] pPOCITMHHI HAKOMTIIY€eThCst ONM3bKo 19 amiHO-
KHCIIOT, Cepe/] IKUX — TpUnTodaH, TAPO3UH, (heHITAIaHIH,
METIOHIH, IIyTaMiH, OpHITHH, IIMCTETH, acraparid, Ji3uH,
newiuH Ta TpeoHid (Wei, 2021; Houlihan). I'pymoro kazax-
ChKHX Ta MAaKUCTAHCHKHUX JOCHTIIHUKIB OyJIO TOCHTIIKEHO
AMIHOKHCIIOTHUM CKJIaJ] CITOPITHEHOTo BHIY KOXIl JieKa-
4oi. Y XOfi aHawi3y y Ha/J3eMHil 4acTHHI 1€l POCIMHH
Oyio imeHTudikoBaHo 20 aMiHOKHCIIOT, 30KpeMa OpPHITHH
Ta okcunporid. Cepes He3aMiHHUX aMIHOKUCIIOT Y I CH-
poBHHI ipeBarroBaiy aprinid (3,32%) Ta nevimH (3,20%)
(Seitimova, 2016). Tomy AoCIiKEHHS aMIHOKHCIIOTHOTO
CKJIaJTy TPaBH KOXil BIHUYHOT 1A ii OTTHOICHOTO BUBYEH-
HSI € aKTyaJIbHUM.

Meta pocaiTskeHHsI — BHBYCHHS SKICHOTO CKJIAIy
Ta BU3HAYCHHS KUTbKICHOTO BMICTY aMiHOKHCIIOT TPaBH
KOXii BIHYHOI.

Marepiau Ta Meronu JocJimkeHnns. /s npose-
JCHHSI EKCIICPHIMEHTY BUKOPHCTOBYBAIU ITOBITPSHO-CYXY
TpaBy Koxii BIHMYHOI, sIKy 3aroToBisuin y 2020-2021 pp.
y XapkiBChKiil obnmacti. IneHTH(IKaIiio Ta BU3HAYCHHS
KIJIBKICHOTO BMICTY aMiHOKHCIIOT TPOBOJMIM METOIOM
10HOOOMIHHOT PIAMHHO-KOJIOHKOBOI Xpomarorpadii Ha
aBTOMaTH4HOMY aHamizaropi aminokucior T 339 y rig-
posizatax TpaBHM KOXil BIHMYHOI. ['igposi3ar roTyBaiu
3 BUKOpUCTaHHAM 1,0 T (TO4YHA HaBa)KKa) CUPOBUHM KOXii
BIHUYHOI 1 6 H PO34YHHY XJIOPUCTOBOIHEBOT KucoTH. [Tic-
JISI BUZIQJICHHST XJIOPHCTOBOHEBOI KHCJIOTH CYXUil 3aj1u-
oK po3unHsn y 0,3 H miTid-nutparHoMy Oydepi 3 pH
2,2 1 HaHOCWIIM Ha 10HOOOMIHHY KOJIOHKY aHaji3aropa
aMiHOKUCIIOT. CurHamu (POTOeNeMEHTa PEeeCTPyBAIHCS
CaMOITUCHUM HOTEHIIOMETPOM Y BUIVISIII XPOMATOTPaM.
[To1ma mikiB Ha XpoMarorpamax po3paxoByBajacs i TMo-
piBHIOBaNacs 3 TUIOUICHO MiKiB aMiHOKUCIIOT 13 BiZIOMOIO
KOHIICHTPAIIIEF0, HA OCHOBI YOro oOuYHCIIOBaJIach abco-
JIIOTHA KUTBKICTh KOYKHOT aMiHOKHCIIOTH B aHATI30BAHOMY
3pasky (Kyslychenko, 2019; Alrikabi, 2021).

VYmict aminokucenoti B MKM (X,) po3paxoByBaiu 3a
(hopmyroro:

X,=S,/8,,

nie S, — mIoNia MmiKy aMiHOKUCIIOTH B JIOCIIHKYBAHOMY
3pasKy; S_— IJIOIIa MiKy aMiHOKHMCJIOTH B PO3YMHI CTaH-
JAPTHUX aMiHOKHCIIOT, KiJTbKICTh KOYKHOT aMiHOKHUCIOTH
B sIKOMY BinmoBimae 1 MKM.

Jis BUpa)KeHHSI BMICTY Y MI' OJCpKaHy KilbKiCTh
MKM aMiHOKHCJIOTH MHOXKHJIM Ha BiJIMOBiIHY TH MoJie-
kynsipHy Macy (Kyslychenko, 2019; Alrikabi, 2021).

PesyabTaTén gocaigkeHHsi Ta iX 00roBOpeHHs.
VY Xomi eKCIepUMEHTy y TpaBi KoXii BiHMYHOI Oyio
imeHTH(ikoBaHO 18 aMIHOKHCIIOT, 13 HUX JEB’SATh OYJI0
BIJIHECEHO JI0 HEe3aMiHHMX (JIi3WH, TICTHJIWH, apriHiH,
TPEOHIH, BaJIiH, METIOHIH, 130JICUITUH, JICHITUH Ta (eHi-
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nanafin). SIKicHHI ckyax Ta KiAbKICHUI yMicT amiHO-
KHCJIOT Y TpaBi KOXii BIHWYHOT HaBeJeHO B Ta0I. 1.

Tabmuns 1
SIkicHMi ckaIag Ta KIIbKiCHUHA yMicT aMiHOKHCIOT
y TpaBi Koxii BIHUYHOI

AmiHokmc10Ta | YmicT aMiHOKHMCI0T, MI/T

3aMiHHI aMiHOKHCIIOTH

TAMK 3,16 £ 0,08
AcnapariHoBa KHCIIOTa 120,94 + 0,57
Cepun 17,80 + 0,45
I'myramiHoBa kucioTa 207,62 + 5,19
TIponin 30,49 £ 0,76
Tminun 10,68 + 0,52
AnaHiH 30,86 + 1,27
Iucrein 1,97 £ 0,05
Tupozun 53,77 £ 0,59
He3zaminHI aMiHOKHCIOTH
Jlizun 46,11 + 0,65
Tictuauna 14,76 + 0,37
Aprinin 23,17 +1,01
Tpeonin 1,36 £ 0,03
Baunin 15,57 0,39
MerTioHiH 444 +0,11
[30meiinmuna 17,51 £ 0,69
Jletnun 52,52 + 0,88
deninananin 32,96 + 0,57
CyMa He3aMiHHUX aMiHOKHCIOT 208,40 + 5,21

Cyma inenTudikoBaHUX
aMiHOKHCIIOT

685,69 + 17,14

3aranbHMUN yMICT aMiHOKHCIIOT Y TpaBi KoXii BiHHY-
HOT cTaHOBUB 685,69 MI/T. BIM3bKO TPETHHU 3 HUX MPH-
Ma1ao Ha He3aMiHHI amiHokucioTH (208,40 mr/T).

Haiibinpire y qociiKyBaHid CHPOBHHI HAKOITHYY-
BaJIOCs IIyTaMiHOBOI Kucinotu — 207,62 Mr/t. Ywmicr ac-
naparigoBoi kuciotu (120,94 Mr/r) 6yB Maibke BABidi
Hikauil. Tuposuny (53,77 Mr/r) y Tpasi koxii BIHUYHOT
HAKOIIMYIYBAJIOCS Maibke y YOTHPH pa3d MEHIIe, HiX
[IyTaMiHOBOT KHCIOTH. Ywmict amaniny (30,86 wmr/r)
ta npoiny (30,49 mr/r) OyB Maiike Ha OJHOMY PIBHI.
Cepen He3aMiHHMX aMIHOKHCIOT Yy JOCHIPKyBaHOMY
00’€KT1 IpeBaFOBAB JCHIMH — 52,52 MI/T. YMICT Ji3UHY
OyB jenio HWK4Mid 1 ctaHOBUB 46,11 Mr/r. YMicT apri-
HiHy (23,17 mr/r) OyB MaiKe BABIYI HIKYHNA TOPIBHS-
HO 3 YMICTOM Jli3UHY Yy 1IbOMY 00’€kTi. DeHinanaHiny
(32,96 Mr/r) y A0oCiIKyBaHi il CHPOBUHI HAKOTIMYYBAJIO-
cs maibke y 1,5 pasu MeHIe, HixK JeWInHy. YMICT BaJi-
Hy (15,57 mr/r), rictununy (14,76 mr/r) Ta i301eUIUHY
(17,51 mr/r) y TpaBi koxii BIHUYHOI Maibke He Biapi3-
HaBcst. L{ux cnomyk micThiiocss Maike BTpUYi MEHIIE,
HDK JICHIMHY. YMICT CepuHy Ta IINMHY OyB y Mekax
Biz 10 o 25 mr/r. Ymict TAMK, nucreiny, MeTioHiHY Ta
TPEOHIHY HE MEPEBUIYBaB 5 MI/T.
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BucnoBku. MetoioM i0HOOOMIHHOI PiTUHHO-KOJIOH-
K0BOI Xpomarorpadii y Tpasi koxii BiHH4HoI ineHTHiKo-
BaHO 18 aMiHOKHCJIOT, i3 IKKX AeB’ATH HAJIEKAJIM /10 He-
3aMiHHUX. 3arajbHuii yMicT aMiHOKHCJIOT Y TpaBi Koxil
BiHMYHOI cTaHOBUB 685,69 mMr/r. BiiM3bKO TpeTUHHU 3 HUX
NpHUNAJAI0 HA He3aMiHHI amiHokucioTH (208,40 mr/T).

KinbkicHo y TpaBi koxii BiHU4HOI nepeBakaiau
3amiHHi niyTaminosa (207,62 mr/r) Ta acnaparinoBa

(120,94 mr/r) kucjaoru. BigzdHaueHo BHCOKMI ymicT
ayaniny (50,86 mr/r) y uiii cuposuni. Cepen He3aMiH-
HUX AaMiHOKUCJIOT NpeBaJsioBaiu jJeinuH (52,52 mr/r),
Ji3uH (46,11 mr/r) ta deninananin (32,96 mr/r).
Onep:xaHi pe3ylbTaTH He Cylepeyarb JaHUM JiTepary-
PH, 2 IONOBHIOIOTH | YTOUHIOKOTH iX. Pe3ysibTaTn 1oc/1iTKeH-
Hsl CBiTYaTh MPO MePCIeKTUBHICTH Po3po0IeHHs] HOBUX Ji-
KAPCHKHUX 32€00iB HA OCHOBi CHPOBUHHU KOXii BIHHYHOI.
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STUDY OF THE AMINO ACIDS COMPOSITION OF KOCHIA SCOPARIA (L.) SCHRAD

Actuality. Kochia scoparia (L.) Schrad is an herbaceous, xerophytic, ornamental plant that belongs to the family Amaranthaceae
Juss. In the traditional medicine of China, Japan and Korea, the fruits of Kochia scoparia (L.) Schrad are used to the treatment
of skin diseases, eczema, rubella, diabetes, enuresis and rheumatoid arthritis. Extracts from the aerial parts are recommended as
hypoglycemic, antinociceptive, anti-inflammatory and anti-allergic agents. According to the literature, Kochia scoparia (L.) Schrad.
accumulate triterpenoid glycosides, alkaloids, saponins, and essential oil. However; there is a little information in the literature about
the amino acid composition of Kochia scoparia (L.) Schrad.

The purpose of the work. The aim of the work was the study of the qualitative composition and determination of the quantitative
content of amino acids in the herb of Kochia scoparia (L.) Schrad.

Materials and methods. Dried and crushed herb of Kochia scoparia (L.) Schrad. were used to study the amino acid composition.
Raw materials were harvested in 2020-2021 in the Kharkiv region. Identification and quantification of amino acids was performed by
ion-exchange liquid-column chromatography on an automatic amino acid analyzer T 339.

Results and discussions. As a result of the analysis, 18 amino acids were identified in the Kochia scoparia (L.) Schrad herb, 9 of
them are classified as essential. The total content of amino acids in herbal drug was 685.69 mg/g. Glutamic (207.62 mg/g) and aspartic
(120.94 mg/g) acids prevailed in the Kochia scoparia (L.) Schrad herb quantitatively. Leucine (52.52 mg/g), lysine (46.11 mg/g) and
phenylalanine (32.96 mg/g) dominated among essential amino acids in the herb of this plant.

Conclusions. The obtained results make it possible to deepen the knowledge about the chemical composition of Kochia scoparia
(L.) Schrad. and indicate the prospects for the use of medicinal herbal drugs of this plant as a potential source of herbal medicinals.

Key words: Kochia scoparia (L.) Schrad, Amaranthaceae Juss., amino acids, ion-exchange liquid-column chromatography,
qualitative and quantitative analysis.
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BUBYEHHS AMIHOKHUCJIOTHOI'O CKJIAZY KOXIi BIHUUHOI

Axmyanvuicme. Koxis eéinuuna (Kochia scoparia (L.) Schrad) — mpag snucma, kcepoghimna oexopamusna pociuna, sxka Hae-
2HCUMB 00 POOUHU AMAPAHMOBUX. Y mpaduyitiniti meduyuni Kumaro, Anonii ma Kopei nioou koxii inuuHoi 6ukopucmogyroms nio uac
JIKYB8AHHS 3AXB0PI06AHb WIKIPU, eK3eMUl, KDACHYXU, YYKPOB8o20o diabemy, enype3y ma pesmMamoiono2o apmpumy; eKCmpakmu 3 Ha03em-
HOI uacmunu pekoMeHOYIoMy K INOSNIKeMIUHUL, AHMUHOYUYENMUGHULL, NPOMU3ANATbHUL ma npomuanepiinuil 3aci6. Bioomo, ujo
KOXISl 6IHUYHA HAKONUYYE MPUMepneHoioHi eniko3uou, ankanoiou, canoninu ma eipny oxito. Ilpome inghopmayii cmocoeno aminoxuc-
JIOMHO20 CKNAady KOXii 6IHUUHOL' Y iimepamypi 6Kpail Mao.

Mema 00cnidriceHHs — 8UEUEHHS AKICHO20 CKAA0Y MA GUSHAYEHHS KITbKICHO20 6MICIY AMIHOKUCIOM y MPAsi KOXil GIHUUHOL.

Mamepian i memoou. /[n5 euguentss AMIHOKUCTIOMHO20 CKAAJY MPaAdU KOXIi 6IHUYHOT BUKOPUCTNOBYBANIU BUCYUEHY MA NOOPIOHEHY
cupoguny, siky zacomosisiauy 2020-2021 pp. y Xapxkiscokiti obracmi. I0enmubixayilo ma 6usHauenHs KibKIiCHO20 8MICHTY AMIHOKUC-
JI0M NPOBOOUNU MEMOOOM [0OHOOOMIHHOI PIOUHHO-KOTOHKOBOT Xpomamocpaghii Ha asmomamuyromy ananizamopi aminoxuciom T 339.
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Pesynomamu 0ocnioscenns. Y pesynomami 0ocniodxcenns y mpasi koxii inuunoi ioenmugpixoeano 18 aminoxucnom, i3 saxux
0es’saimb Hanedcamv 00 HezaminHux. 3azanvruil ymicm aminoxuciom y yitl cuposuni cmanosug 683,69 me/e. Kinvkicno y mpasi koxii
8iHUYHOT nepesadicanu 3aminui enymaminosa (207,62 me/e) ma acnapacinosa (120,94 me/2) kucromu. Ceped He3aMIHHUX AMIHOKUCIOM
dominyeanu nevyun (52,52 me/e), nizun (46,11 me/2) ma geninananin (32,96 me/2).

Bucnoeok. Oodepoicani pezynomamu 0aronms 3mo2y no2iubUmMu 3HaHHs CMOCo8HO XIMIUHO20 CKAady KOXii @iHuunol ma ceiouams
Npo NepCneKmueHicCmsy UKOPUCMAHHS YIET pOCIUHU AK NOMEHYIIIHO20 Odcepend NIKaApCoKUX POCIUHHUX 3AC0018.

Knwouosi cnosa: xoxis 6inuuna, amapanmosi, AMiHOKUCIOMU, [OHOOOMIHHA PIOUHHO-KOJIOHKO8A XPOMAMO2pAais, AKICHUL ma Kilb-

KICHULL aHani3.

Introduction. Amino acids are the basis of all protein
compounds that are synthesized in the body. Almost all
organs and tissues consist of proteins. In addition, blood
plasma, antibodies, hormones and enzymes are also
protein compounds that are formed by amino acids. They
are necessary for the restoration of cells, the formation
of neurotransmitters, the maintenance of the balance of
fluids in the body, the regulation of the secretory function
of the digestive glands, the normalization of cholesterol
metabolism, and the protection of the body against the
action of free radicals (Gairola, 2010; Nisreen, 2019;
Hou, 2018).

Glutamic acid is known to be a neurotransmitter
compound that stimulates the transmission of impulses
in the synapses of the central nervous system, contributes
to the detoxification and removal of ammonia from
the body and the formation of acetylcholine and ATP
(Gairola, 2010). Aspartic acid stimulates the production
of growth hormone, testosterone and progesterone,
normalizes the functioning of the nervous and endocrine
systems (Gairola, 2010). Arginine and carnitine have
a positive effect on the work of the heart muscle and
they improve memory (Riaz, 2017). Glycine accelerates
metabolic processes in brain tissues, has sedative and
antioxidant properties (Hou, 2018). Ornithine promotes
the production of insulin and somatotropic hormone,
normalizes the acid-alkaline balance (Gairola, 2010).
Taurine accelerates reparative processes (Riaz, 2017).

Essential amino acids are compounds that are not
produced in the body, but are vital for its full functioning.
These compounds include tryptophan, leucine, lysine,
methionine, phenylalanine, isoleucine, valine, and
threonine (Hou, 2015). Tryptophan is necessary for
the synthesis of vitamins and neurotransmitters,
in particular, serotonin, regulates blood pressure,
has anti-depressant and pain-relieving properties
(Nisreen, 2019). Leucine promotes the regeneration of
connective tissue and normalizes the level of sugar in
the blood (Hou, 2015; Hou, 2018). Lysine is necessary
for the assimilation of calcium and the prevention of
the appearance of atherosclerotic plaques in blood
vessels (Nisreen, 2019). Adrenaline, sex hormones
and cyanocobalamin are synthesized in the body with
the participation of methionine. It also normalizes lipid
metabolism (Hou, 2015). Phenylalanine is a precursor
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of the neurotransmitters dopamine and norepinephrine.
This amino acid improves memory, cognitive properties,
mood, reduces pain, suppresses appetite, and stimulates
libido (Hou, 2018). Isoleucine is necessary for the
synthesis of hemoglobin, it promotes the regeneration of
muscle tissue (Riaz, 2017). Valine is a source of energy
for myocytes (Hou, 2015). Threonine participates in fat
metabolism, contributes to the formation of collagen,
elastin and antibodies (Hou, 2015).

One of the important tasks of modern pharmacy is the
search for new sources of BAC for the creation of drugs
based on them with different pharmacological directions.
Plants of the genus Kochia Roth can be classified as
promising and understudied plants. Kochia scoparia (L.)
Schrad. (syn. Kochia alata Bates, syn. Bassia scoparia
(L.) A.J. Scott) is an annual, herbaceous, xerophytic,
ornamental plant (Seitimova, 2016). Scientists have
conflicting views on the issue of taxonomy of plants
of the Kochia Roth genus. Most scientists believe that
these plants belong to Amaranthaceae Juss. (Wei,
2021; Todorovi¢, 2022). However, some adhere to the
outdated classification and refer them to the family
Chenopodiaceae Vent. (Seitimova, 2016; El-Shamy,
2012; Kumar, 2019).

In traditional Chinese medicine, the fruits of Kochia
scoparia (L.) Schrad are used to treat skin diseases,
eczema, rubella, diabetes, enuresis and rheumatoid
arthritis (El-Shamy, 2012; Seitimova, 2016). In Korean
and Japanese traditional medicine, extracts from the
above-ground part of this plant are recommended to
lower serum glucose levels, as an acaricidal agent
against Tetranychus urticae Koch and an antinociceptive,
anti-inflammatory, and anti-allergic agent (El-Shamy,
2012). Kazakh scientists also reported the cardiotonic
and diuretic effects of extracts from the aerial part of
this plant (Seitimova, 2016). It is known from scientific
sources that Kochia scoparia (L.) Schrad accumulates
triterpenoid glycosides, alkaloids, saponins and essential
oil, the main components of which are terpenoids (El-
Shamy, 2012). The stems and leaves of this plant contain
essential nutrients such as protein, fiber, carbohydrates, as
well as carotenoids, ascorbic and nicotinic acids, thiamin,
riboflavin and trace elements (Al-Snafi, 2018). There is
very little information on the amino acid composition of
Kochia scoparia (L.) Schrad in the literature. It is known
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that about 19 amino acids accumulate in the seeds of
this plant, including tryptophan, tyrosine, phenylalanine,
methionine, glutamine, ornithine, cysteine, asparagine,
lysine, leucine and threonine (Wei, 2021; Houlihan et
al., 2019). A group of Kazakh and Pakistani researchers
investigated the amino acid composition of a related
species of Kochia prostrata. During the analysis, 20
amino acids were identified in the aerial part of this plant,
including ornithine and oxyproline. Arginine (3.32%)
and leucine (3.20%) prevailed among the essential amino
acids in this raw material (Seitimova, 2016). Therefore,
the study of the amino acid composition of the Kochia
scoparia (L.) Schrad herb for its in-depth study is relevant.

The purpose of our study. The purpose of the
study was the study of the qualitative composition and
determination of the quantitative content of amino acids
of the Kochia scoparia (L.) Schrad herb.

Research materials and methods. For conducting
the experiment, we used air-dried herb of the Kochia
scoparia (L.) Schrad, harvested in 2020-2021 in the
Kharkiv region. The identification and determination
of the quantitative content of amino acids wer carried
out by the method of ion-exchange liquid column
chromatography on an automatic amino acid analyzer
T 339 in the hydrolysates of the Kochia scoparia (L.)
Schrad herb. The hydrolysate was prepared using 1.0 g
(exact weight) of raw material of the Kochia scoparia
(L.) Schrad and 6 N hydrochloric acid solution. After
removal of hydrochloric acid, the dry residue was
dissolved in 0.3 N lithium-citrate buffer with a pH of
2.2 and applied to an ion exchange column of an amino
acid analyzer. Photocell signals were recorded by a self-
recording potentiometer in the form of chromatograms.
The area of the peaks on the chromatograms was
calculated and compared with the area of the peaks
of amino acids with a known concentration, based on
which the absolute amount of each amino acid in the
analyzed sample was calculated (Kyslychenko, 2019;
Alrikabi, 2021).

Amino acid content in pM (X)) was calculated
according to the formula:

X,=S,/S,

where S, — the area of the amino acid peak in the studied
sample; S_— the peak area of the amino acid in a solution
of standard amino acids, the amount of each amino acid
in which corresponds to 1 pM.

To express the content in mg, the obtained amount
of uM amino acid was multiplied by its corresponding
molecular weight (Kyslychenko, 2019; Alrikabi, 2021).

Research results and discussion. In the course of the
experiment, 18 amino acids were identified in the cochineal
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herb, of which 9 were classified as essential (lysine, histidine,
arginine, threonine, valine, methionine, isoleucine, leucine,
and phenylalanine). The qualitative composition and
quantitative content of amino acids in the herb of the Kochia
scoparia (L.) Schrad are shown in the table 1.

Table 1
Qualitative composition and quantitative content of
amino acids in the Kochia scoparia (L.) Schrad herb

Amino acids | Content of amino acid, mg/g
Substitutable amino acids

Gamma-aminobutyric acid 3.16 £ 0.08

Aspartic acid 120.94 + 0.57
Serine 17.80 £0.45

Glutamic acid 207.62 +5.19
Proline 30.49 +0.76

Glycine 10.68 +0.52

Alanine 30.86 + 1.27
Cystine 1.97 +£0.05

Tyrosine 53.77+0.59

Essential amino acids

Lysine 46.11 £0.65

Histidine 14.76 £0.37
Arginine 23.17+1.01
Threonine 1.36 £ 0.03

Valine 15.57+0.39
Methionine 444 +0.11
Isoleucine 17.51 £0.69
Leucine 52.52+0.88
Phenylalanine 32.96 +£0.57

The sum ofaisiflzntlal amino 208.40 + 521

The sum Of;(ciﬁ?stlﬁed amino 685.69 + 17.4

The total content of amino acids in the herb of the
Kochia scoparia (L.) Schrad was 685.69 mg/g. About a
third of them were essential amino acids (208.40 mg/g).

Glutamic acid was accumulated in the most amount
in the studied raw material. Its content was 207.62 mg/g.
The content of aspartic acid (120.94 mg/g) was almost
twice as low. Tyrosine (53.77 mg/g) was accumulated
almost 4 times less than glutamic acid in Kochia
scoparia (L.) Schrad herb. The content of alanine (30.86
mg/g) and proline (30.49 mg/g) was almost at the same
level. Leucine prevailed among the essential amino
acids in the studied object. Its content was 52.52 mg/g.
The content of lysine was slightly lower and amounted
to 46.11 mg/g. The content of arginine (23.17 mg/g) was
almost twice as low as the content of lysine in this object.
Phenylalanine (32.96 mg/g) accumulated in the studied
raw materials almost 1.5 times less than leucine. The
content of valine (15.57 mg/g), histidine (14.76 mg/g)
and isoleucine (17.51 mg/g) in the Kochia scoparia
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(L.) Schrad herb did not differ much. These compounds
contained almost three times less than leucine. The
content of serine and glycine ranged from 10 to 25 mg/g.
The content of gamma-aminobutyric acid, cysteine,
methionine and threonine did not exceed 5 mg/g.

Conclusions. Using the method of ion-exchange
liquid column chromatography, 18 amino acids were
identified in the herb Kochia scoparia (L.) Schrad, 9
of them were essential. The total content of amino
acids in the Kochia scoparia (L.) Schrad herb was
685.69 mg/g. About a third of them were essential
amino acids (208.40 mg/g).

Substitutable glutamic (207.62 mg/g) and aspartic
(120.94 mg/g) acids prevailed quantitatively in the
Kochia scoparia (L.) Schrad herb. A high content of
alanine (50.86 mg/g) in this raw material was noted.
Among essential amino acids, leucine (52.52 mg/g),
lysine (46.11 mg/g) and phenylalanine (32.96 mg/g)
prevailed.

The obtained results do not contradict the data
of the literature, but complement and clarify them.
The results of the study indicate the promising
development of new medicines based on raw material
of the Kochia scoparia (L.) Schrad.
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MOP®OJIOIO-AHATOMIYHE BUBYEHHS TPABU TUMO®IIBKA JTYYHOI

Axmyanvuicms. Ha mepumopii Yxpainu 3ycmpivaromsca 6nusvko 13 6udie pody Tumodpiisxa (Phleum L.) poounu mouxonozosi
(Poaceae Barnh.). Ilepcnexmuenumu 013 00CRiON#CeHHA € 8UOU, AKI MAIOMb KOMIIEKCHY (apMarkonociuny 0ito, wupoxe po3noscio-
Ooicenns ma mpusanuil eecemayitinuti nepiod. OOnum i3 maxkux eudie € mumoqiieka nyuna (Phleum pratense L.) — 6acamopiuna
mpas'aHUCmMa pociuna, AKa WUPOKo KyIbmugyemscs na mepumopii Yxpainu sk kopmoea pociuna. Y oocmynuux eimuusHaHux ma
iHO3eMHUX OdIcepenax HayKo8oi iimepamypu 6i0CYmHI i0oMocmi npo it Mopghonozo-anamomiune 0OCHIONCEHHSI.

Mema 0ocniodncents — eusHaueHHs: OlACHOCMUYHUX MOPPOIOSIUHUX MA AHAMOMIYHUX O3HAK MPAsUu MumMo@iieKku IyuHOL, GUCEIN-
JIEHHS NePCEeKMUE BUKOPUCTNAHHA 00EPIHCAHUX OAHUX NIO Ydc po3pobienHs 6I0N0GIOHUX po30inie Menmodie konmponio skocmi (MKA)
HA 00CTIONCYBAHY CUPOBUHY.

Mamepian i memoou. Mamepianom o5 docniodxcernns Oyia mpasa mumogpiieku 1yurHoi, 3acomosnena y Kuiscorkitl obnacmi y ueperi
2023 p. [nsa MiKpOCKONIUHO20 aHANI3Y BUKOPUCHIO8Y AU NONEPEYH ] 3pI3u cmedia ma IUCHKO8OT NAACMUHKU, HUMCHIO T BEPXHIO enioepmy
JIUCMKOBOT NIACMUHKY. Bugsuenns nposoounu 3a 00nomoz2oio c8imioeoco mikpockony «bionamy» (JIOMO) i3 yughposoio pomorameporo.

Pezynomamu 0ocnioxncennn. Y pezynomami npoeedeHo2o Mop@hono2o-aHamomiuno2o 0ociodxcenns cuposuru Phleum pratense L.
B8CMAHOBIEHO HAABHICMb OiaeHOCUYHUX 03HaK. Mopdhonoeiuni oznaku. Cmebno (coromuna) yurniHopuute, 3 BUPANCEHUMU 8Y3NAMU Md
MIDCEYINAMU, YCePeOUHi NOPOXCHE. JIucmKu 36epxy AiHiliHI 3 NApaLeNbHO-HEPBOSUM HCUNKYBAHHAM, NIACKI OO0 MPieuKy 3a20pHymi,
6epXigKa IUCMKOGO! NIACMUHKY 20CMPd, KPall YilbHULl, NOBEPXH 20CMPOULOPOXY6amd, 3 WUNUKAMU, HANPAGIEHUMU 00 8epXiBKUL.
Pebpa 3axpyeneni abo 3i cnuowenolo 6epxiekoro. 3Hu3y IUCMKO8a NIACMUHKA NO JHcunyi 3neeka eunykia abo maidice pisua. Ilixea
JIUCIKA CU30-3€N1eHd, He3aMKHEHd, HA MedICi TUCMOGOI naacmunKy i nixeu € niiguacmutl, 3a3yopenuil A3u4ok. Anamomiuni o3naxu.
Knimunu enioepmu cmebna nposenximui, 3 nomosujeHumu OpioHo36UsUCMOCMIHHUMU 00on0HKaMu. Prnoema npedcmasiena cumo-
BUOHUMY mpyOKamu 1 kKiimunamu-cynymuukamu. Cmebno onywene npocmumu gonockamu. OOKIaOuHKa cKkiepeuxivua. ¥ yenmpi
cmebna (popmyemuca nopoxcuuna. Jlucmrkosa niacmunka isonamepansrozo muny 0yoosu, amgicmomamuuna. IIpoouxosuii anapam
mempayumnozo muny. IInacmunxa 36epxy mae 7—9 UCOKUX mpukymuux pebep iz wunuxamu na eepxisxax. Ha éepxiexax pedep pos-
MAwo8aHi paou NPOCMuUX 8010CKI8 13 CUTbHO NOMOBUJeHUMU CIMTHKAMU [ WUPOKOI 0CHOB801. Huoichitl 6ik nucmrosoi niacmunxu oes
pebep. € momopHi Knimunu, AKi xapaxmepui 014 31aKie. A3uuok niisuacmuil, enioepma npedcmagiena npo3eHXIMHUMY KITMUHAMU,
KL [HOOL Malomb 6epemeHonodiony (hopmy, 000I0HKU NOMOBWEH], 36UBUCHIL.

Bucnoeok. I1i0 uac nposedents mopgono2o-aHamomiunux 0ocniodicenb mpasu mumopiieku 1yuHoi 6U3HA4eHO 0CHOBHI MAKPOCKO-
niuni ma MiKpOCKONiuHi O3HAKU CUPOBUHU, WO 0ACmb 3M02Y npoeooumu il idenmugbixayiio. Ompumani 0ani 6y0ymos euxopucmani nio
yac ioenmuixayii mumoiiexu 1yunoi ma pospoonenns npoexmy MKA « Tumogiiexu nyunoi mpasay.

Knrouogi cnosa: mumoqpiisxa nyuna, mpasa, Mmopgonozis, anamomisi.
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MORPHOLOGICAL AND ANATOMICAL STUDY OF TIMOTHY HERB

Actuality. There are about 13 species of the timothy genus (Phleum L.) of the Poaceae Barnh. family on the territory of Ukraine.
Species that have a complex pharmacological effect, a wide distribution and a long growing season are promising for research. One
of these species is timothy (Phleum pratense L.), a perennial herb that is widely cultivated in Ukraine as a fodder plant. There is no
information about its morphological and anatomical study in the available domestic and foreign sources of scientific literature.

The aim of the study is to determine the diagnostic morphological and anatomical features of timothy herb, to highlight the
prospects of using the obtained data in the development of relevant sections of quality control methods (QCM) for the studied plant
raw material.

Materials and methods. The object for the study was timothy herb, harvested in the Kyiv region in June 2023. Transverse sections
of the stem and leaf blade, lower and upper epidermis of the leaf blade were used for microscopic analysis. The study was carried out
with the help of a light microscope «Biolamy (LOMO) with a digital camera.

Research results. As a result of the morphological and anatomical study of Phleum pratense L. plant raw material, the presence of
diagnostic features was determined. Morphological features. The stem (straw) is cylindrical, with distinct nodes and internodes, hollow
in the middle. The leaves are linear from above with parallel nerve veining, flat or slightly folded, the top of the leaf plate is sharp, the
edge is solid, the surface is sharply rough, with spines directed to the top. The ribs are rounded or with a flattened top. From below,
the leaf plate along the vein is slightly convex or almost flat. The sheath of the leaf is gray-green, not closed, there is a membranous,
jagged tongue on the border of the leaf blade and the sheath. Anatomical signs. The cells of the stem epidermis are prosenchymal, with
thickened thin-walled membranes. Phloem is represented by sieve tubes and companion cells. The stem is pubescent with simple hairs.
The cover is sclerenchyma. A cavity is formed in the center of the stem. Leaf blade of the isolateral type of structure, amphistomatic.
Respiratory apparatus is of the tetracite type. The plate on top has 7-9 high triangular ribs with spines on the tops. On the tops of the
ribs there are rows of simple hairs, with strongly thickened walls and a wide base. The lower side of the leaf plate is without ribs. There
are motor cells that are characteristic of cereals. The tongue is membranous, the epidermis is represented by prosenchymal cells, which

sometimes have a spindle-like shape, the membranes are thickened and tortuous.

Conclusions. The main macroscopic and microscopic features of the plant raw material were determined by conducting
morphological and anatomical studies of the timothy herb. These features will allow proper plant raw material identification. The
obtained data will be used in the identification of timothy as well as in be applied for the QCM «Timothy herb» working out.

Key words: timothy, Phleum pratense L., herb, morphology, anatomy.

Beryn. Axryaabnictb. Tonkonorosi (Poaceae
Barnh.) — ogHa 3 HalOLIBIIMX POIUH CBITOBOI (ropH,
sKa 3@ KUTBKICTIO BH/IIB 3aiiMa€e 4eTBEepTe Miclle IiCIIs
arictpoBux (Asteraceae), opxinuux (Orchidaceae) ta
0000BuX (Fabaceae). TIpencTaBHUKY €T POJAUHU T10-
LIUPEHI BiJ APKTUKH 10 AHTapKTUIU. BUTBIIICTE BUIIB,
SIKi KyJIBTUBYIOTb, CTAHOBJISITH OCHOBY XapdyBaHHS JIIO-
JUHM (XJTIOHI Ta KpyIN siHI 3€pHOBI KyJIBTypH, IIyKpOBa
TPOCTHHA TOIIIO), & IMKOPOCIIi 371aKH — CIHOKOCIB Ta Ma-
coBull. Binomo nikapceke (3HE0OIIOBAIbHA, IMyHOMO-
JYJTIOF0Ya Ta CEYOTIHHA Jisi TOMO), (hiToMemiopaTHBHE
Ta nporueposiiiHe 3HaueHHs 3nakiB (El-Gazzar, 2016;
Ovchinnikov, 1934).

Pin Tumodiieka (Phleum L.) Bkirouae Gnuspko 30
0araTopiYHUX Ta OJHOPIYHHMX IOIIMPEHHUX ITOBCIOTHO
BUJiB, Ha TepuTOpii Ykpainu pocte 13 Bunis (El-Gazzar,
2016; Ovchinnikov, 1934; Dobrochaeva, 1987). Sk kop-
MOBI POCJIMHU BUKOPUCTOBYIOThH MIEPEBAXKHO OAaraTopiy-
Hi Buau: TumModiieky syury (Phleum pratense L.), tu-
moiieky crenoy (Phleum phleoides L.) i tTumodiisky
anpriiiceky (Phleum alpinum L.), a takox omHOpiuHy
tumoiieky Bomoructy (Phleum paniculatum Huds.
(Dobrochaeva, 1987; Prokudin, 1977). Haii0inbime kop-
MOBE 3HAUCHHS Ma€ TUMO(IIBKA JIy4HA, 3 KOO BEICTh-
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Csl OCHOBHA CelleKIliifHa poOoTa, crpsiMOBaHa Ha 301Jb-
LIeHHs BpoxaiHOCTI. Y JlepkaBHOMY peecTpi COpPTiB
POCIHH, MPUAATHAX IS IOIIUPEHHS B YKpaiHi, CTaHOM
Ha 11 Bepecns 2023 p. naBeneno 11 copTiB TUMOGQiiBKH
JYYHOI YKpaiHChKO1, HIMEIILKOI Ta IAaTCHKOT CETEeKITii.

[NonepenHbo Hamu OyII0 TOCIIHKEHO JIesIKi TpyIH 01010~
TYHO aKTUBHUX PEYOBHMH TPaBH TUMOMITBKHM JIyIHOI: BCTa-
HOBJICHO HAsIBHICTH (DEHOJIBHUX CIIONYK ((pIaBOHOIMIB, Iifl-
POKCHUKOPHUYHHX KUCJIOT, romideHonis) Tomo (Bondarenko,
2022; Bondarenko, 2023; Bondarenko, 2023).

OpHaK y JOCTYITHUX JDKEepesax BITYM3HIHOI Ta 1HO-
3eMHOI HAayKOBO{ JIiTepaTypH HEMa€e BiJIOMOCTEH 1010
MOpP(hOIIOr0-aHATOMIYHOTO BUBUEHHS TUMO(DITBKH JTyd-
HOi, TOMy MeTOI0 TOCTiIKeHHs OyJI0 BU3HAYCHHS MOp-
(ONOTIYHUX Ta aHATOMIYHUX J1aTHOCTUYHUX O3HAK Tpa-
Bu Phleum pratense L. mis momansinoi craHgapTH3anii
TKapChKOi POCITMHHOT CHPOBHHH.

Marepiaau Ta MeToau AocaigxkeHns. J[ns moci-
JUKCHHS BUKOPHCTOBYBAJIM TPaBy THUMOQIIBKH JyIHOI,
3aroToBiieny y KuiBcbkiit obmacti y uepsni 2023 p. no
MoYaTKy Nepioy NBiTiHHA. 3pa3ku HACIHHS Oynu Haja-
Hi HarioHampHUM IEHTPOM T'eHETHYHHX PECypCiB poc-
muH Ykpaiau (IHctutyT pocnuaauiTia iM. B.S. FOp’eBa
HAAH VYkpainu). 3aroTiBisi CHpOBHHH 3A1HCHIOBaIacs
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3 JOTPUMAHHSM 3arajlbHUX IIPAaBUJI 3arOTIBII JIKapChKOl
pociauHHOI cupoBUHH «TpaBay; CyIIiHHS BigOyBamocs
MOBITPSIHO-TIHBOBUM criocoboM. Mopdororiune nocii-
JDKSHHST TIPOBOJIFUIM HA CBDKHX Ta BHCYIICHUX 3pa3Kax
pociauHU. 30BHINIHI O3HAKM BH3HAYANM Bi3yaJbHO 3a
JoroMororo 1y (x10). JI1s aHaTOMIYHOTO JTOCITiKEH-
HSI CHPOBHHY (DiKCYyBaJlil y CyMiIlli €TaHOM — IIIEPHH —
Bopa (y cmiBBinHommreHHi 1:1:1) (Serbin, 2006). diaraoc-
TUYHE MIKPOCKOIIIYHE JIOCHIUKCHHS IPOBOIWIN 32
METOIMKAaMH, HaBeJIeHUMH Y 11. 2.8.23 « MikpocKomiuHe
JOCIIDKEHHS JTIKapChKOi POCIMHHOI cHpOoBHHN» Jlep-
xaBHOI papmakonei Ykpainu (Derzhavna Farmakopeya
Ukrayiny, 2015). Jlnst MIKpOCKOMIYHOTO aHalli3y BHKO-
PHUCTOBYBAJIM IIOTIEPEUHI 3pi3H cTeOna Ta JIUCTKA, HIDK-
HIO 1 BEPXHIO €MiiepMy JHMCTKOBOI IIacTUHKH (Serbin,
2006; Wang, 2016). BuBueHHs mpoBoaAWIN 3a JOIO-
MOTOI0 CBITIIOBOTO Mikpockony «biomam» (JIOMO) i3
nrppoBoro (horokamepor. BHKOPHCTOBYBaJIM 301J1b-
menHs: 40, 160 Ta 400 pasiB. @otorpadii oOpoOIsH
y koMIt forepHiit mporpami Adobe Photoshop CS3.

PesyabTaTH 1ocaigxeHHs Ta ix 00roBopeHHs.

Mopdgonoeiuni oznaxu. TpaBa cCKIaIAEThCS 13 CyMi-
i creden ta guctsi. Ctedso (ColoMuHa) TOHKE, HUJIiH-
JpUYHE, MPSAMOCTOsSTYE 200 KOJIIHYACTO3ITHYTE Y HIXKHIX
MDKBY3IISIX, IpocTe, 3aBBuiku 80—100 cm, mo 0,5 cm
y IiameTpi, IIOPOXKHUCTE, 3 YITKO BUPAKEHUMH By3JIaMHU
Ta MiDKBY3/sMH. Komip cteGen 3eneHyBaTo-KOBTO-CO-
sioM’stHuid. [Ipu ocHOBI cTebna € nuOyTUHOMOAIOHI Mmo-
TOBIICHHS. Y TIONEPEIHOMY PO3pi3i IUIIHAPUYIHE, 1pi0-
HOOOpO3eHYACTe, OIMYIICHE MOBIUMH IIETHHHUCTUMH
BOJIOCKaMH. M1ikBy311iB 4—8.

Jluctku cTeOIOBI Ta MEPEBaXKHO MPUKOPEHERBI, M’ SIKI,
piame sxopctki, 10 40 cM 3aBaoBxku Ta 0,6—1,5 cm 3aB-
mpmkd. CTeOIoB1 TUCTKY MM Y CepeIHii YacTHHI
crebna, BOHM 3a3BHYail MOHMKII a00 TOPH30HTAJBHI,

piame ctupyath. JIMCTKOBA MIacTUHKA BiJ CBITIO- IO
TEMHO-3€JICHOTO 3a0apBiieHHs. JIMCTKU 3BepXy JiHIiH-
Hi 3 MapajeabHO-HEPBOBUM >KMIIKYBaHHSIM, IUIAcKi abo
TPIMICYKH 3arOpHYTi, BEPXIBKA JHCTKOBOI IUIACTUHKH
rocTpa, Kpail LiNbHUM, MOBEPXHS T'OCTPOILIOPOXYyBaTa,
3 [IMITUKaMHM, HalpaBICHHUMHU 110 BepxXiBku. Pebpa 3a-
KpyIJIeHi a0o 31 CIUTIOIIEHOI0 BEPXiBKOIO. 3HU3Y JHCT-
KOBA IUTACTHHKA IT0 KHJIIII 3JIeTKa BUITyKiIa abo Maixe
piBHa. [lixBa nucra cu3o-3eneHa, He3aMKHEHa, Ha MEXi
JIUCTOBOI IJIACTHHKH 1 MIXBHU € TUTIBYACTHH, 3a3yOpeHUMA
SI3UYOK JIOBXKHHOIO BiZl 9 10 12 MM, iHOAI 3 Bymkamu. 3a-
nax TPaBH CHJIBHUH, crierudigauii Tpas’sHucTHi. CMak
IIPUEMHUM, COIOAKYBAaTHH.

Anamomiuni o3naxu.

Cmebno. 3a TMHLIOM aHATOMI4HOI Oy/l0BU CTEONO —
conomuHa. Ha momepeuHoMy 3pi3i HasiBHI TPH TKaHH-
HU: eMliiepMalibHa, CKIEPEHXIMHA Ta MPOBiAHA (pHC. 2).
KniTuau enigepMu Ipo3eHXiMHI, IPSIMOCTiIHHI a00 1HO-
Il c1a0koApiOHO3BUBUCTOCTIHHI 3 MOTOBIIEHHUMHU 000-
noHkaMu. [li emigepMOr0 CIOCTEPIraeThCs CyIiabHE
KiJIbIIE CKJICPEHXIMH 3 5—6 mapamMu KIITHH i3 ApiOHUMHU
KOJIaTepabHUMU IyYKaMU, siKi 3aHypeHi B Hiil. Ckiie-
peHXiMa CKJIaJa€ThCsl 3 TOBCTOCTIHHUX BOJIOKOH. [Ipo-
JIUXW 3YCTPIYarOThCs PIJKO, TETpalUTHOTrO THy. Ilix
SMiIEpPMOI0 TIOMIX IUISTHKAMU CKJICPEHXIMH PO3TaIlIo-
BaHa XyopodinoHocHa mapenxima. OOONOHKU KIITHH
OCHOBHOI MapeHXIMH 3 4acoM JiepeB sHitoTb. [IpoBinHi
MyYKH KOJIaTepalibHi 31 CKJICPEHXIMHOK OOKJIAIHHKOIO,
ix OymoBa xapakTepHa Juis 37makiB. Kcnnema mpeacras-
neHa 1-2 cynuHamMH MPOTOKCHIIEMH Ta 2 — METaKCHJIe-
MU, YaCTHHA MPOTOKCUJIEMH PYHHY€ETHCS, YTBOPIOHOYU
BOJOHOCHHI KaHai. dmoeMa mpeacTaBieHa CHTOBUIHU-
MH TpyOKaMH i KIITHHAMHU-CYITyTHHKaMu. OOKIIaHKa
CKJIepeHXIMHa. Y IIeHTpi cTebna GpopMyeThes MOPOKHU-
Ha (puc. 3).

Puc. 1. 3oBuimniii Burnsan tpasu Phleum pratense L.
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Puc. 2. Ilonepeunuii 3pi3 cred/a

Puc. 3. Enizepma credia

Jlucmkosa naacmunxa. JlMcTKkoBa TIACTHMHKA 130-
JaTepaNtbHOTO THITY OymoBH, amdicroMarudHa. 3 000X
OOKIB JIMCTKOBOI IUIACTUHKU MPHUCYTHI MIMMOBUAHI BO-
nocku (puc. 4). Bonocku HampariieHi 10 BEpXiBKH JIU-
CTKOBOI IUIACTUHKHU, MalOTh IIHPOKY OCHOBY 1 TOBCTI
obomnoHkH (puc. 5). [To kparo TUCTKOBOT IJIACTUHKH CITO-
CTEpIraroThCs MPOCTi BOJOCKH 3 IIMPOKOK OCHOBOIO,
MMOTOBIIEHUMHM CTIHKaMH, TOCTPOIO BEPXiBKOIO, HaIpaB-
JICHOIO JI0 BEPXIBKH JIMCTKOBOI IUIACTUHKH. YKOPOYEHI
KIITHHH ETiAePMH MTPSIMOKYTHOT JOPMHU.

Puc. 4. Kpaii 1ncTKOBOI IJIACTUHKH

P |

Puc. 5. BepxiBka JIMCTKOBOT NJIACTHHKH
Bepxns emiiepma (puc. 6) mpeacTaBieHa NpsiMOCTiH-

HUMH, TIPO3EHXIMHUMU KiiTuHaMu. [Iponuxu yacri, Be-
JIUKI, Y3JTOBXK JKMAJIOK po3TamoBaHi B 1-2 psiu, gani — 2

. 130
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PSIIN KITITHH €MiJCPMH, 110 BKPUTI YACTUMH KOPOTKUMHU
MPUTHCHYTUMH BOJIOCKaMH, 1 3HOBY 1-2 psITi IPOAMXIB.
IIponuxoBuil anapar TETPALUTHOIO TUILY.

Hwxns eminepma (puc. 7) BiApi3HSIETHCS Bill BEpX-
HBOI OITBIIMMHU PO3MipaMH KIIITHH Ta MOSBOIO CIAOKOi
3BHBHCTOCTI 00OJOHOK. YKOPOYCHI KIITHHH MalOTh Be-
peTeHononioHy GopMmy, TAKOK HasBHI MaJeHbKI IIHIIO-
BU/IHI BUpOCTH. KITITHHY eniiepMu HaJ| KUITKaMH O1TBIIT
BY3bKi, 3 MEHIIIC MMOTOBIICHUMH O0OJIOHKaMH (puc. 8).
TIpoauxiB 3a KiBKICTIO 3HAYHO MEHIIIE.

Me3odin roMOreHHUH, CKIANa€ThCs 3 APIOHUX OK-
pynmx KntaH. Y Me30(in y KoKHOMY pedpi posra-
[IOBAaHO TIO OJJHOMY KOJaTepajbHOMY Myd4Ky (puc. 9).
CynuHH KCHJIEMH IIHPOKOIIPOCBITHI, 3 HIDKHBOTO OOKY
posramoBana ¢moeMa. Ha BimmiHy Bif mydkiB cTebma
BOJOHOCHA MOPOKHKHA BincyTHs. CKilepeHXiMa po3Ta-
IIOBaHa TSDKaMH: y pebpax — Ha BepXiBi pedpa 10-25
KJITHH CKJIEPEHXIMH, 3 HIDKHBOTO OOKY ITiJ] IIPOBiTHHM
MyYKOM Ta HAaBOPOTH 60po3eHoK — 7—10. MoTopHi Kii-
TUHH, SIKI XapaKTepHi IS 3J1aKiB, pO3TallIoBaHi B 60po-
3CHKaX JIMCTKOBOI IUIACTHHKH, TOCUTH BEJIHKi, y Tpymi
Bil 5 10 7 KIITHH, 3HAYHO KPYITHIII 3a 1HIII KIITHHH
BEPXHBO] CMiiepMHU.

Puc. 6. Bepxus enigepMa JHCTKOBOI MJIACTUHKH

Puc. 7. Huxkns enigepMa JUCTKOBOI MJIACTHUHKH

Puc. 8. ’Knika JuCTKOBOI INIACTHHKH
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Puc. 9. llonepeunmnii 3pi3 Jncrka

JIucTKOBa MIACTHHKA B MICIIl TIEPEXOAY JIO MXBU MAE
TPUKYTHY (popMy 1 3HaIHO po3BHHEHHH Me30¢hin. Kpi3p
Me30(1T IPOXOIATH KHUIIKH, OTOUCHI 3 000X OOKIB 100pe
PO3BUHEHOIO CKJIEpEeHXiMOI0. J[0 HWKHBOI emifiepMu
MPWIATAIOTh OUTBIIN 3a PO3MIpaMHU My4YKH, Cepeil SIKUX
3ycTpivaroTecs i ApibHi. Jlo BepXHBOI eniiepMu Npuis-
raroTh JAPiOHI MyYKH.

Azuyok. SI3muok 1utiBdactuit. KiitnHu emizepmu
MPO3EHXIMHI, PSIMOCTIHHI, 00OJOHKH JENIO MOTOBIIE-
Hi, 3BuBHUCTI. KpalioBi KINITHHM Ha BEPXIBI S3UUKA Ma-
IOTh BHIVISA[ IPOCTHX BOJIOCKIB Ta YTBOPIOIOTH Biifuac-
TUH Kpal s314Ka.

Iixea nucmra. IlixBa moBHicTIO 00rOpTae cTedo. 3a
AQHATOMIYHOIO OyJJOBOIO CTPYKTypa IIXBH JICTKA aHa-
JioriyHa OyJ0BI JIMCTKOBOT IJIACTUHKU. BiIMIHHOCTI 1O-

Puc. 10. Ionepeunuii 3pi3 mixsu
JHUCTKOBOI INIACTHHKH

MITHI Ha TIOTIEPEYHUX 3pi3ax: MEHIIIe BUpaKeHi pedpa i3
30BHIIIHBOTO OOKY, cyOemniiepMabHi JUISHKUA CKIepeH-
XiMHW HaJ TIPOBITHUMH Ty4YKamH OUIbII PO3BHHEHI, 3a
PO3MIpOM IMEPEBUIIYIOThH JiaMeTp My4Ka, eriiepMalibHi
KITITHHH cKiepedikoBani (puc. 10).

BucHoBkH. Ynepine BUB4€HO MOP(OJIOro-aHATO-
MiuHy Oy10BY TpaBu TUMOQIiiBKH JTy4yHoi. BuzHaueni
OCHOBHi MAaKPOCKOMIYHI Ta aHATOMIYHi 03HAKH 1a-
AyTh 3MOrY NMPOBOAMUTH ileHTH(iKalil0 JdikapcbKoi
POC/IMHHOI CHPOBMHU Ta OyI1yThb BHKOPHMCTAHi mix
yac po3polseHHs] BiANMOBITHUX PO3ALTIB MPOEKTY
MK «TumodiiBku 1y4HOi TPaBay.
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BIIJIUB TPUBAJIOCTI 3BEPITAHHSA HA CTAH TIPOOKCUJIAHTHO-AHTUOKCHUJIAHTHOI
CUCTEMU TKAHUH HACIHHSI FAGOPYRUM ESCULENTUM L.

Axmyanpuicme. Yyuicm anmuokcuOaHmis y npooyKmax XapuyeaHHs sSHAUHO 3a1eHCumy 6i0 YM06 ma mepminy ix 36epiecants. 3men-
WeHHsT 6MICMY AHMUOKCUOAHMIE 8 OP2AHI3MI NPU3600Umb 00 3POCMAHHI KLIbKOCMI NPOOKCUOAHMIE, NPEOCmaBIeHUX aAKMUGHUMU
Gdopmamu Oxcueeny, inuumu GinbHuMU paouxaiamu ma npooykmamu ix nepemeopenus. 30inouenns emicmy 6ibHUX pAOUKATIE Npu-
3600umb 00 PYUHYBAHHA OION02TUHO AKMUGHUX PEYOGUH, CUHIME308AHUX HAUUM OP2AHIZMOM MA OMPUMAHUX i3 NPOOYKMIE XapuyeaHHs,
WO CHPUYUHIOE 3HUMICEHHS XAPUO60T YIHHOCME NPOOYKMIG, IX MemaboniuHol 30amHOCmi, a omaice, ix KOpucmi.

Mema oocniodycenna — uasuUMU 3aKOHOMIPHOCMI 3MIHU NPOOKCUOAHMHO-AHMUOKCUOAHMHO20 DANANCY 8 MKAHUHAX HACTHHA
Fagopyrum esculentum L. 3anesxcno 6i0 mepminia 36epicantsa poCiuHHoi npooyKyii.

Mamepian i memoou. Bumiprosanu 6azosuil pieens eenepayii cynepoxcuody, ymicm THK-axmuenux npooykmis, 3MiHy akmueHocmi
CYNepoKcUOOUCMymasu, KAmanasu, YumoxpomMokcuoasu, KOHYeHmpayiio dckopoiHooi KUCIOMU Ma eNIOMAMIoHy 8 MKAHUHAX HACTHHA
Fagopyrum esculentum L. Bioximiuni noxkasnuxu ¢ghikcysanu womicays npomsazom 0OH020 POKY.

Pezynomamu 0ocnioxncentsn. Cepedniil NOKAZHUK 3HUNCCHHS AKMUSHOCI KAMANA3u 6 mKaHunax Hacinusa Fagopyrum esculentum
L. 3i 30inouennsam mepminy 30epicanns 0o 12 micayie y cepeonvomy cmanosums 68%, onss COL — 46%, ons yumoxpomoxcuoasu —
84% 6i0 nouamkogoeo pisns. 3menuienns konyenmpayii AK y xinyi excnozuyii cmanosums 58%, GSH — 71%. 3pocmannsa emicmy
cynepoxcudanionpaouxany cmanosums 38%, THK-akmusnux npodykmie — 14%.

Bucnoeok. 3i 36invuwennam mepminy 36epicanns HACIHHA AKMUBHICMb DepMenmHUX AHMUOKCUOAHMIE NAOdE, 3MEHULYEMbC
6MICIM HUZLKOMONEKVIAPHUX AHMUOKCUOAHMIB, 3pocmac pigens 2enepayii akmusnux gpopm Okcueeny ma pigeHs 8ilbHOPAOUKANLHO-
20 nowkooxcents oiomonexyn. Cmpubox 3HUICEHHS AHMUOKCUOAHMHOT AKMUSHOCHL MA 3POCMAHHS NPOOKCUOAHMHOT AKMUGHOCI
npunadae na 9—-10-1 micayi 36epicanns. Biocomok 3pocmanns pieHs GilbHOPAOUKATLHOO NEPEKUCHO20 OKUCHEHHS MAd 3MEHUEeHH S
AHMUOKCUOAHMHO20 3axXuUcmy 3i 30inbuenHAM MmepMiny 30epicanis MKAHUH 3a1ediCums 6i0 GeNUHUHU CMAPMOBO20 PIiHs NOKA3HUKIE
cmamny npooKCUOAHMHO-AHMUOKCUOAHMHOT CUCTEMU.

Knrouogi cnosa: npooxcuoanmu, aHmuokcuoanmu, cynepokcuOaHionpaouxan, 2nomamiot, ackopoinoea Kucioma, Kamanasd, cy-
NePoKCUOOUCMYMA3ZA, YUMOXPOMOKCUOA3A.
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INFLUENCE OF STORAGE DURATION ON THE STATE OF THE PROOXIDANT-
ANTIOXIDANT SYSTEM OF SEED TISSUES OF FAGOPYRUM ESCULENTUM L.

Relevance of the research. The content of antioxidants in food products depends significantly on the conditions and period of
their storage. A decrease in the content of antioxidants in the body leads to an increase in the number of pro-oxidants represented by
active forms of oxygen, other free radicals and their transformation products. An increase in the content of free radicals leads to the
destruction of biologically active substances synthesized by our body and obtained from food products, which causes a decrease in the
nutritional value of products, their metabolic capacity, and therefore their usefulness.

Aim of the research: to identify patterns of changes in the prooxidant-antioxidant balance in the tissues of Fagopyrum esculentum
L. seeds, depending on the terms of storage of plant products.

Research materials and methods. The basic level of superoxide generation, the content of TBA-active products, changes in the
activity of superoxide dismutase, catalase, cytochrome oxidase, the concentration of ascorbic acid and glutathione in the tissues of
Fagopyrum esculentum L. seeds were measured. Biochemical indicators were recorded monthly for 1 year.

Research results. The average decrease in catalase activity in the tissues of Fagopyrum esculentum L. seeds, with an increase
in the storage period up to 12 months, is on average 68%, for SOD - 46%, for cytochrome oxidase - 84% from the initial level. The
decrease in the concentration of ascorbic acid at the end of exposure is 58%, GSH - 71%. The increase in the content of the superoxide
anion radical is 38%, TBA-active products are 14%.

Conclusion. As the seed storage period increases, the activity of enzyme antioxidants decreases, the content of low molecular
weight antioxidants decreases, the level of generation of active forms of oxygen and the level of free radical damage to biomolecules
increases. A jump in the decrease in antioxidant activity and increase in pro-oxidant activity occurs at 9-10 months of storage. The
percentage of increase in the level of free radical peroxidation and decrease in antioxidant protection with increasing tissue storage
time depends on the value of the starting level of indicators of the state of the pro-oxidant-antioxidant system.

Key words: prooxidants, antioxidants, superoxide anion radical, glutathione, ascorbic acid, catalase, superoxide dismutase,
cytochrome oxidase.

Beryn. AxkryanbHicTb. AuTHOKCHIaHTH (AO) € 0i- HOpMAaNbHI IPOIECH POCTY 1 PO3BUTKY, FaIbMYIOTh ITPO-
OJIOTIYHO aKTHBHUMH TPHPOAHUMH MPOTEKTOPAMHU Ha- IIECH CTapiHHs, CIPHIIOTH pETeHEepallii Ta BiTHOBICHHIO
I0TO OpTraHi3My, AKi CIPUSAIOTH aJJaNTallii 10 CTPECOBUX  MICIs TEPEHECEHUX XBOPOO Ta Po3JajiB, TOMOMAararTh
YMOB Ta 3MIHHHX YMOB ICHYBaHHS, CYNPOBOMKYIOTh BHHTH 3 IPOAPOMAIBHOTO MEPIOAY Y CTaH TOMEOCTa3sy,
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€ IPUPOIHIMHU aHTUMYyTalifHUMHU areHTamu (Marrocco
et al., 2017; Kohen and Nyska, 2002; Halliwell, 2006).
Hamr opranism cunTe3ye BiacHi AO Ta MOTMOBHIOE iX
pe3epBU 3 MPOAYKTIB POCIMHHOTO Ta TBAPUHHOTO IIO-
XOJDKCHHS, TpUIoMy BMicT AO HaBiTh y HaWOIIbII KO-
PHCHHUX TPOAYKTAX XapdyBaHHS 3HAYHO 3AJIC)KUTH Bil
YMOB Ta TepMiHy ix 30epiranus (Xu et al., 2017; Song
et al., 2010; Shao et al., 2008). 3menmenus Bmicty AO
B OpraHi3Mi MPU3BOJUTE 0 3POCTAHHS KIJIBKOCTI MpO-
okcuaantie (I[10), npencraBieHnx akTUBHUMU (opma-
mu Okcureny (APO), iHIIMMH BITBHUMH paJuKaIaMH
Ta nmpoaykramu ix neperBopenns (Pacheco et al., 2018,
Brykulska and Deforzh, 2023). A®O cnpuYnHIOIOTH
YTBOPCHHSI BUIBHHUX PAJWKANIB, SIKi 3aIyCKalOTh JIaH-
IIIOTOB1 peaKilii MOIIKO/PKEHHS O1IKiB, CTBOPEHHS MiXK-
naniroropux 3muBok JIHK, 1o poduts ii He3paTHOO 110
TPAHCKPUNIIi 1 perIikaiii, Ta, CBOEI0 Yeproro, YHEMOXK-
JIUBJIIOE HOPMAJIBHUH TIOUT KITITHH, & TAKOXX O10CHHTE3
6inmka (Van Breusegem and Dat, 2006). Ilopymenns
HITICHOCTI MEeMOpaH opraHesl KJIITHHH Ta IIa3MalieMH
€ TICPIINM [IUTOJIOTIYHUM MPOSBOM OiTIBIIOCTI XBOPOO.
BinpHI pamukamy 3yMOBIIOIOTH IEPEKHCHE OKUCHEH-
HS JIIiAiB MeMOpaH, CTBOPCHHS MiXMOJCKYISPHUX
3IIUBOK (DparMeHTIB JKUPHUX KHCJIOT, IO 3MIiHIOE Oa-
JIAHC B’A3KOCTI Ta TEKy4OCTi MeMOpaHH Ta MopyIye ii
TPAHCIIOPTHI BIACTUBOCTI. 30UIBIIIEHHS BMICTY BUTBHUX
panuKaiB NPU3BOAUTH A0 PyHHYBaHHS Oi0NOTIYHO aK-
TUBHHX PCYOBUH, CHHTE30BAaHHUX HAIIUM OPTaHi3MOM Ta
OTPUMAHHUX 13 MPOIYKTIB XapdyBaHHS, 10 CIPHUHHIOE
3HIDKCHHS XapuoBOi I[IHHOCTI MPOIYKTIB, iX MeTa0oi4-
HOI 3JIaTHOCTI, a OTKe, X kopucti (Rampon et al., 2018;
Rhoads et al., 2006; Janku et al., 2019; Mittler, 2017).
Jis  nmieTonoriB, NMPUXUIBHUKIB 3J0POBOTO CHOCOOY
JKUTTSI Ta MPAaBIJIBHOTO Xap4ayBaHHS CIiJ] 000B’SI3KOBO
BPAXOBYBAaTH TEPMiH 30epiraHHs pPOCIMHHOI MPOTYKIii
i 9ac IUIAaHYBaHHS Xap4yoBOTrO pamioHy. Tak, Hampu-
KJIaJl, Y HAIIUX TONEPEAHIX TOCIIPKEHHSIX JOBEICHO,
[0 3aMOYyBAaHHS HACIHHS NPU3BOIUTH JO IHIIiamil
IpOLIECiB MPOPOCTaHHS Ta 3pocTaHHs piBHSA AO, ane
K POCIMHHA TPOAYKIIS, IO MiAgaBaiacs TPUBAIOMY
30epiraHHI0, MOXKE MICTUTH 30BCIM HU3BKHH 0a30BHi
piBeHb AO a0 He MICTHTH 1X y3araii, 10 3HELiHIE KO-
PHCTh ITHHO3EPHOBUX MPOAYKTIB Ta TaK 3BAHUX «OKU-
BUX KPYID», ITiJ] 9aC TPUTOTYBAHHS SKUX PEKOMEHIOBAHO
HOMepeIHE 3aMOYYBaHHS Ta MiHIMaJbHa TepMidyHa 00-
poOka 3 MeTOI 30epeKeHHS MaKCHMAJIbHOT KiJIBKOCTI
010JIOTIYHO aKTUBHUX PEYOBHMH y TKi. Yce OKpecicHe
BUIIIE TIOCHITIOE aKTyalbHICTh TEMH AOCHIIDKCHHS Ta il
BaroMe MpaKkTUYHE 3HAYCHHS JUIs IUPOKOTO KOJla YnTa-
9iB 1 CIIOKUBAYIB.

MerTa 10cJ1i1:KeHH s — BUSBUTH 3aKOHOMIPHOCTI 3Mi-
HU MPOOKCHIAHTHO-aHTHOKCHIAHTHOTO 0aJaHCy B TKa-
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HUHaX HaciHHS Fagopyrum esculentum L. 3a7€XHO Bij
TEPMiHiB 30epiraHHs POCIMHHOT MPOAYKIIIi.

Js peanizamii moctaBieHol MeTH HaMU OYyJI0 BUOK-
PEMJICHO TaKi 3aBIAHHS:

1) nocnianTtu 3MiHy BMicTy depmeHTHHX AO B TKa-
HUHAX HaciHHS Fagopyrum esculentum L. 3a5eXHO BiX
TepMiHy 30epiranus;

2) BUSIBUTH 3MiHY BMICTYy HA3BKOMOJEKYIIpHUX AO
B TKAHWHAX HaciHHA Fagopyrum esculentum L. 3a71eKHO
BiJl TEPMiHY 30epiraHHs;

3) eKCHEepUMEHTANIBHO MiATBEPAUTH 3MiHY BMICTY
I10O B TkanmHax HaciHHA Fagopyrum esculentum L. 3a-
JISKHO BiJ TepMiHy 30epiraHHs;

4) yCTaHOBUTH 3MiHY BMICTY MPOAYKTIB BUTbHOPAIU-
KaJpbHOTO TepekucHoro okucHeHHs (BPIIO) memOpan
y TKAaHWHAX HaciHHA Fagopyrum esculentum L. 3a11eHO
BiJl TepMiHy 30epiranus;

5) mochmimuTH 3MiHY akTHBHOCTI Mapkepis BPITO
MeMmOpaH y TKaHMHAX HaciHus Fagopyrum esculentum
L. 3a5eXHO BiJT TepMiHY 30€piraHHs;;

6) IPOCITiIKYBaTH 3MiHy OanaHCy JIaHOK MPOOKCH-
JaHTHO-aHTHOKcuAaHTHOI cuctemu (ITAC) y TkaHMHax
HaciHHs Fagopyrum esculentum L. 3aJeKHO Big TepMi-
HY 30epiraHHs POCIMHHOT MPOAYKIIIi.

Jocnimkenusam 3HadueHHs [10 ta AO 3aiimanacs
Hu3Ka nepenoux yuenux (Pacheco et al., 2018; Jankd
et al., 2019; Mittler, 2017). OxHi€ero 3 TONMOBUX Haii-
MacCIITAOHIIIMX O10XIMIYHUX IIKLJI, IO PETYJISIPHO Mpa-
II0€ Yy 1[bOMY HampsMi, € mkona Hikomaca CmipHOBa
(Smirnoft, 2005, 2019). Yucnenni HanpaIroBaHHs 3 0io-
ximii [TAC B Vkpaini marote O.I1. JImiTpies, 3.M. Kpas-
gyk, IO.T. [psxoB, 10.€. Komymaes, [0.B. Kapmer,
B.A. Koctiok, M.H. Mep3msak, O.1. 1leOpKuHCHKHIA,
(Dmytriyev and Kravchuk, 2005; Kolupaev and Karpets,
2010-2019). BinbmricTh y4eHUX CXOAUTHCS HA TYMIT, 10
0oCHOBHUMU (pepMeHTHUME AO € CyIepOKCHITUCMYTa3a
(CO/l) (Berwal and Ram, 2018) Ta karana3a, HU3bKOMO-
JIEKYIApHUMH — ackopOiHoBa kucioTa (AK) Ta mora-
TioH (GSH). AO BnactuBocti COJ] onucaHo B mparsix
A. Baiano, M.A. del Nobile, M.K. Berwal ta C. Ram
(Baiano and Nobile, 2015; Berwal and Ram, 2018), ka-
tanasu — y podorax A. Nandi, Y. Liang-Jun, C.K. Jana
ta N. Dascorresponding (Nandi et al., 2019). IIporek-
topry pors AK mocmimmmu C. Paciolla, S. Fortunato,
N. Dipierro, A. Paradiso, S. De Leonardis (Paciolla C.
et al., 2019). M. Hasanuzzaman, K. Nahar, T.I. Anee,
M. Fujita ekciepuMeHTanbHO miaTBepAIN poiab GSH
sk AO (Hasanuzzaman et al., 2017, 2019). Ha mymky
V. Gautam, R. Kaur, S.K. Kohli, V. Verma, P. Kaur,
R. Singh, P. Saini, S. Arora, A.K. Thukral, Yu.V. Karpets,
Yu.E. Kolupaev, R. Bhardwaj, nepumm [10, sxuii Bu-
HUKA€E y POCIMHHIA KIITHHI SIK MOOIYHUM TIPOIYKT (ho-
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TOCUHTE3Y, € CHHIJICTHHI KHUCEHb, IO MEPETBOPIOETH-
cs Ha cynepokcuaanionpaaukan (*0,) (Gautam et al.,
2017). Mimennto *O, € KIITUHHI MEMOpPaHH, PE3yIbTa-
toM BPIIO sikux € yTBOPEHHS MaJIOHOBOTO JiaJIbJeTi Ty
(MJA) Ta inmmx TbK-aktuBHuX mpoxaykriB (Morales
and Munné-Bosch, 2019). MapkepoM MOIIKOKESHHS
MeMOpaH € 3MiHa aKTUBHOCTI IIUTOXPOMOKCH/Ia3H, 3Ha-
YEeHHS SIKOT pO3KpuTO B mparsgx Wikstrom (Wikstrom et
al., 2018). bamanc mixx yrBopeHusM ta 10 Ta nmpotek-
topHoto jier0 AO cranoButh [TAC, sika Ha MOJICKYJISIp-
HOMY piBHI pearye Ha BIUIUB Oyab-sSKUX (akTOpiB Ha
romeocras opranizmy (Gill and Tuteja, 2010).
Marepianu Tta Metonu gociigxeHHs. O0’exTom
SKCIIEPUMEHTAIBHUX JOCTIHKEHb CTaIH TKAaHWMHU Ha-
ciuas Fagopyrum esculentum L. JlocnimHuii marepiain
HE MMiJIaBajay Ail MonepeHboi TepMidHOi 00poOKH Ta
3aMOuyBaHHsA. [OMOTeHi3alil0 TKAaHWH 31HCHIOBAJIH
MEXaHIYHUM TIUIIXOM. [ KidbKICHOTO BH3HAYCHHS
3MiHH 3Ha4YEHHS MOKa3HUKIB cTany [IAC BUKOPUCTOBY-
BaJIM 3arajJbHONPHUHATI KIACHYHI METOIUKH, ACTAITEHO
OMMHKCaHi B HAIKX Tonepeanix podorax (Bobrova, et al.,
2020-2022). Tak, 6a3oBuii piBeHb reHepanii *O, BU3Ha-
YaJid 3a JOMOMOTOK CHEKTPOPOTOMETPUYHOTO TECTY
BiJHOBIICHHS HiTpocuHBOrO TeTpazomito (HCT-tecty),
s BusHadeHHs Bmicty TBK-akTmBHUX mpomykTiB
BUKOPHCTOBYBAIIM  NPOOKCHIAHTHHU  (hepyM-ackop-
OinatHuii Oydep Ta doromerpito. s OUIHKK 3MiHH
aktuBHOCTI COJl BM3HAYamM BiJCOTOK TallbMyBaHHS
okucieHHs *O,” ajpeHaliHy B aJPEHOXPOM, Karajasy
BH3HAYAIM THTPYBAaHHSM PO3YMHOM Kaliid IepMaHra-
Haty. Tutpumerpieto 3a TiTbMaHCOM BH3HAUaJIM BMICT

100——1 DD%
gﬁ g

3MiHa 3Ha4YeHHA nokasHwmkie ctany NAC, y %

3 4 5

**387

AK, xonnenrpamniro GSH —3a meronom Enmana. AkTus-
HICTh IIUTOXPOMOKCHIA3H BH3HAYAIH CIEKTpodoToMe-
TpU4HO. BioXiMi4HI MOKa3HUKH BUMIPIOBAIIN IIIOMICSIIS
MPOTSATOM OJHOTO POKY. [IOBTOpHICTE BUMIpIB KOXKHOTO
nokaszHuka crany [IAC necarukparHa.

Pesynbraru mociiaxenHs ta ix ooropopenns. Js
3pY4HOCTI 00paxyHKy Ta OUIBIIOr0 YHAOUHEHHS U PO-
BUX JAHUX HABOAWMO EKCIIEPUMEHTAIBHO BCTaHOBIIC-
HUM Hamu 6a30Buii piBeHb [10 Ta AO B TKaHHHAX HACIH-
Hs1 Fagopyrum esculentum L. (tabn. 1). Yci noganeii
3MiHM 3HAU€HHS TIOKa3HUKIB 00paxOBYBaJIUCS y BijICO-
TKax Bij 0230BOTO PiBHS, 0 JAJI0 HAM 3MOTY TpeIcTa-
BUTH 1X pa3oM Ha KOMILUIEKCHIH Jiarpami (puc. 1).

Ta6muis 1
ba3oBuii piBenb 3HaueHHs1 Noka3HUKIB cTany ITAC
Y TKaHWHAX HaciHua Fagopyrum esculentum L.

IMoxkasnuk crany ITAC | 3HaueHHs

[Toka3HUKH NPOOKCHIAHTHOI aKTUBHOCTI

HCT rect ((1)0H0B_I/II71 piBEHB), 0.287 £ 0,019
HMon1b°0, /¢
A TBAap, % 99,22 £4,11
Pisens BPITO-nomkomKkeHHs
AKTHBHICTh HUTOXpOMOKcHaa3u, O] | 0,183+0,005

(DepMeHTHi AHTHOKCHJIAHTHU
0,31 +0,02
KI * XB

Axrtusnicts CO/I, OJ] 0,28 +£0,02
Hu3bKOMOEKYIISIPHI aHTHOKCHIAHTH

0,141 £ 0,02

MKMOJIb

AKTHUBHICTE Karajia3u

MKMOJIb

Konnerrpamis AK

> KI *XB

MKMOJIb

43,22 +0,96

Konuenrpanis GSH

> Kr*XB

—90——91\
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84 _._h__go g ?: 84
) 71 _ 14—y
~c o 62
59— __ 77‘\‘-‘_‘_‘-"53
_—38
32
//,28
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TPUBaNICTb eKCNo3uLii (micaui)

- -superoxide anion radical- -A TBAap
catalase

- -cytochrome oxidase

- -ascorbic acid

SOD
- -GSH

Puc. 1. Bniius Tepminy 30epiranis Ha 3MiHy 3HaueHHs NoKka3HHUKIB crany ITAC
y TKaHMHAaX HaciuHs Fagopyrum esculentum L.
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AHamizyroun ofiep)KaHi pe3ynbTaTH, MOXKHA CTBEp-
JOKYBaTH, 110 31 30UTBIICHHSIM TEPMiHY 30epiraHHs 10
12 micsiB y TkaHMHAX HaciHHA Fagopyrum esculentum L.
3pocTae KOHIEHTpalis cynepokcuaanionpaaukary. Ce-
penHii MoKa3HUK y KiHIIl eKcro3ullii cranoBuB 38%, ce-
penHs MBUAKICTE 3pocTanHs — 3,2% Ha micsiib. OHaK
MIBUAKICTE 3pocTaHHs BMicTy TBK-akTuBHHX mpomyk-
TiB Maibke BTpudi moBibHImA (1,2%), 110 3arajgoMm npu-
3BeJIO JI0 pi3HUI Juine Ha 14% BiJl TOYaTKOBOTO PiBHSL.
Taky pi3HUIIO 3HaYeHb TMOKa3HHKIB [1O-1aHKH MOXK-
HA IOSCHUTH LIHHUM OlOXIMIYHHMM CKJIaJOM HAClHHS
IPEYKH 3 BUCOKMM yMIiCTOM apriHiHY, JI3UHY, IUCTHHY,
rictuanny, GpochopHOT KUCIOTH, KaJlifo, MarHito Ta ¢e-
pPyMy, IO CIIPHSIE CHHTE3Y K (EPMEHTHUX, TaK i HU3b-
koMonekyisspaux AO.

CepenHiil TMOKa3HUK 3HIDKCHHS aKTHBHOCTI Karaja-
3u ctaHoBUTh 68%, COJl — 46% Bin MOYaTKOBOTO PiBHSI.
CepenHsi MOMICSYHA MIBUIKICTh 3MCHIICHHS aKTHBHOC-
i COJ] (4,5%) Oinbina, Hix Karanasu (2,7%), Mo MOKe
CBITYHTH TIPO KOMIICHCATOPHY IPOTEKTOPHY POJb 1HIINX
MIEPOKCHIA3.

3i 30UIBIICHHSIM TEpMiHY 30epiraHHs KOHIICHTpPALList
HHU3bKOMOJICKYJIIPHUX AHTUOKCHIAHTIB y TKAHWHAX Ha-
cianst Fagopyrum esculentum L. 3menmyetbest. CepenHin
MOKa3HUK y KiHmi excrnosumii st AK cranoButs 58%,
st GSH — 71% Bin moyarkoBoro piBHs. CepemHs MoMi-
cAYHA MIBUIKICTE criafgaHHs cradosmia 3,5% mnsg AK ta
2,4% nnst GSH, 110 miIKpecioe Mepuioueprose 3HAY4CHHsI
DIIOTATIOHY B META0OIIIYHIX Ta IPOTEKTOPHHUX MPOIECaX.

[TopiBHIOKOYH (hEPMEHTHY 1 HU3BKOMOJICKYJISIHY JIaH-
ku AO-3axucTy, 3BE€pTa€c yBary I[epeBaKaHHs OCTaH-
HBOI, 110, MOYKJIUBO, OSICHIOETHCSI 3HAUHIM PI3HOMAHIT-
TSIM Ta KIJBKICHUM YMICTOM MIKPOEJIEMEHTIB y CKJIaji
TKaHWH HaciHHsg Fagopyrum esculentum L.

AKTHBHICTb ITATOXPOMOKCHIa31 B TKAHWHAX HACIHHS
Fagopyrum esculentum L. 3a 9ac eKCIIEpHMEHTY 3MEH-
mmmacst y cepeaqHbomy a0 84% BiJl MOYATKOBOTO PiBHS
(cepenHs MIBUIKICTh CraJlaHHsI aKTUBHOCTI 1,3% Ha Mi-
CSIIb), IO CBIAYUTH NMPO HU3bKUH BB [10-1aHKK Ha
MaKpOMOJICKYJIH Ta MEMOpaHU KIITHHH 1 MOSICHIOETHCS
HOTYXHICTIO AO-JIaHKH Ta BUCOKHM YMICTOM (hepyMmy,
SIKUM HEOOXITHUH JUIsl CUHTE3y 1 (PYHKI[IOHYBaHHS IH-
TOXPOMIB.

Crhi TakoX 3a3Ha4YMTH, 110 OA30BHH pIBEHb IO-
ka3nukiB [1O-nanku B TKaHMHAX HaciHHs Fagopyrum

esculentum L. € nocuTh HU3BKUM, a AO-TTaHKa — TOTYX-
HOIO MTOPIBHSHO 3 IHITUMH JIOCIiHKYBAHUMH HAMH KYJTb-
TypaMu, ONMMCAaHUMH B IONEpeaHiX podorax (Bobrova,
etal., 2020-2022).

Amnamizyroun rpadik 3MiHH 3HAYeHHs IMOKa3HHUKIB
crany ITAC, nHaBeneHuil Ha puc. 1, MOXKHA CTBEpPIKY-
BaTH, 0 cTpUOOK 3pocTanHs [10-akTHBHOCTI Ta Bifmo-
BiJTHOTO 3HIKEeHHS AO-aKTUBHOCTI npunaiae Ha 9—10-i
Micsimi 30epiranHs, o CBiUYUTH MPO IiABUIICHY Yy TIH-
BIiCTh HACIHHSI JI0 3MIHU €KOJIOTIYHUX (aKTOPIB Ta il CT-
pecoBux YMHHUKIB. Lle Tpeba 000B’13K0BO BPaxOByBATH
UL 320€3ICYCHHST ONTUMAIFHOTO TEPMiHY ITOCAIKU Ha-
CIHHS Ta JIOTVISILY 328 HUM.

BucHoBku. 3i 30iblIeHHAM TepMiHy 30epiraHHs
AKTHBHICTH (DePMEHTHUX AHTHOKCHIAHTIB Y TKAHUHAX
Hacinng Fagopyrum esculentum L. nagae. Cepenniii
MOKA3HMK B KiHIIi eKCIIO3UIIII /151 KaTaJ1a31 CTAHOBUTH
68%, naist COJI — 46% Bin mo4aTKkoBOro piBHA.

3i 30iibIIeHHsIM TepMiHy 30epiraHHsi KOHLEHTpa-
isi HU3bKOMOJIEKY./ISIPHUX AHTHOKCHIAHTIB y TKAHH-
Hax Hacinust Fagopyrum esculentum L. 3MeHIIy€ThCA.
Cepenniii noxka3Huk y Kinmi excrio3uii 1Jist AK crano-
BUTH 58%, 111 GSH — 71% Bin mouaTkoBoro piBHs.

3poctaHHs  BMicTy  CynepoKCcHAaHiOHpajauKa-
Jy B TKaHMHax Hacinusi Fagopyrum esculentum L. 3i
30ibIIeHHIM TepMiHy 30epirannsi 10 12 micsuiB y ce-
perHbLOMY cTaHOBUTH 38%.

Konunenrpauiss TBK-akTuBHUX NPOayKTiB y TKaHH-
HAX HACIHHS JOCJTI/THUX POCJIMH 32 12 micsimiB 30epiran-
Hsl 3pociia y cepelHboMy Ha 14%.

AKTHBHICTh IUTOXPOMOKCH/Ia3M B TKAHHUHAX HAa-
cinnst Fagopyrum esculentum L. 3a 4ac ekciepuMeHTy
3MeHIIUJIacsl y cepeqnboMy 10 84%.

Bincorok 3pocrannst piBusi BPIIO Ta 3MeHuIeHHs
AO-3axucry 3i 30i1b1ICHHAM TepMiHy 30epiraHns Tka-
HHH 32J1€KUThH Bi/l BeJINYMHU CTAPTOBOIO PiBHSI MOKA3-
HuKiB cTany ITAC.

XapakTepHuMm JJisi TKaHUH HaciHHs Fagopyrum
esculentum L. € crpnbok 3pocrannsa IO-akTuBHOC-
Ti Ta BigmoBigHOTO 3HM:KeHHSI AQO-aKTHBHOCTI, SAKHH
npunajaae Ha 9—10-i micsiui 30epiraHys, Mo CBiTYNTH
MPOo MiABHUINEHY Yy TJIMBICTH HACIHHS 10 3MiHH €K0JIO-
riyaux (pakropis Ta Aii cTPEeCOBUX YMHHMKIB, 110 CJIiX
YPAX0BYBaTH /IUIsi 3a0€3Me4eHHs] ONTUMAJIBHOT0 TePMi-
HY MOCAIKH HACIHHS Ta AOIVISY 32 HUM.
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JIKYBAJIBHI BIACTUBOCTI TA BAKOPUCTAHHSA CYBTPOIIYHUX POCJIHH KOJEKIIIT
XOPOJIBCBKOI'O BOTAHIYHOI'O CAQY (ITIOBIJOMJIEHHS 2)

Axmyanvuicmes. Ocmanni oecamunimmsi Cyuacnomy NI0OIGHUYMEY 3a2podicye 3mina kaimamy. ITiosuwenns memnepamypu no-
8Iimpsi NOPs0 3 THUUMU HECHPUSIMAUSUMU KIIMAMUYHUMY YUHHUKAMU 3MIHIOE eKONO2IUHI YMOBU 8 PeciOHax, SIKI HUMI € YeHmpamu
NPOMUCIOB020 BUPOWYBAHHA MA CMEBOPEHHS HOBUX COPMIG NI000BUX KYIbMyp. 32yona 0is HeCnpUAMIUGUX 6NIUBIE HABKOIUUHBO2O Ce-
peoosuya, Maxkux sk NOCyxa, ni08UULEHA 3ACONEHICMb [PYHMY, NOWUPEHHS HEXAPAKMEPHUX WIKIOHUKIG | 3aX80pI06atb HA (I3I0N0cIHI
npoyecu ma upOOHUYMBEO CA0OBUHU, IMOBIPHO, NOCUTIOBAMUMEMbCS 1l HAOAI.

3 0ena0y Ha npoeno3u niosuweHux memnepamyp i apuouzayii kiimamy Ykpaiuu, ymMosu, ki HUHI (popmyromusca, nocmasiams nio
3a2po3y 8PONHCAUNICIG | Y KPATIHIX BUNAOKAX HABINb BUNCUBAHHS CYUACHO20 ACOPMUMENNTY NA0006UX pocaun. Tomy nopso is cenexyicio
Ha cmitKkicms HabY8army HeabUAKOL aKmMyarbHOCMI O0CTIONCEHHS, SIKI CRPAMOBAHI HA POZWUPEHHS 30HU KYIbMUBY8AHHS CYOMponiy-
HUX 1I10008UX KYIbMYp 6a2amoeexmopo2o GUKOPUCAHN, 30KpeMd POCIUH 3 NIKYSANTbHUMU 6]1aCTHUBOCTNAMU.

Busuenns peaxyiii yux 6uoieé cyomponiuHux ni0008ux Kyibnyp Ha HO8L YMOGU SUPOULYEAHHS, NIOOID MEXHON02IUHUX NPOYecis, K
cnpusiiomy ix adanmayii, MoxiCymv Cmamu Kao4em 00 po3uuperts acopmumenmy niooosux Kynemyp Jlisobepescrozo nicocmeny ma
CMBOPEHHsl HOBUX COPMIB, 30AMHUX NPOMUCTNOAMU MAUIOYMHIM YMOBAM O08KINIA, 30epicaiouu npoOyKMuUeHicms ma aKicms ompumy-
6aHOI NPOOYKYIL.

Mema 0ocnidxcennsn — oyinka noriKapnivHux cyomponiynux pocaun konekyii Xoponbcoko2o bomaniuno2o cady wooo npuoammo-
cmi iX 011 GUKOPUCTAHHSA 3 MEOUYHOIO MEMOI0 3a OOCTYNHUMU THQHOPMAYIUHUMU OHCepeamU.

Mamepian i memoou. [Ipeomem docniodicerv — cyOmponiuni NOAKAPNIUHi POCIUHYU, KL NPOX0OMb IHMPOOYKYIliHE 8UNPOOYEAHHS
¥y Haykosiu 301i Xoponbcvbko2o bomaniunozo cady na oinauxax « Cad cyomponiunux nio0osux kyiomypy, «Dopmosutl niodosuii caoy
ma nepebysaroms Ha Pi3HUX emanax opmyeanis 2eHepamusHux oOpeamis.

006’ exm 00CnidHCeHb — NIKYEANbHI 61ACMUBOCIE CUPOSUHU KOLEKYILIHUX 3PA3KI6 CYOMPONIUHUX POCIUH XOPONIbCbKO2O OOMAHIUHO-
20 caoy, AKI 6ezcenyoms, 00HAK uje He NI0OOHOCAMD.

Pesynomamu docnioscennsn. Y Xoponvcokomy 60marniunomy cady cb0200Hi 00caioxcyemocs 17 6udie nonikapniuHux cyompo-
RIYHUX POCAUH, KT 30 OI0EKONOLTUHUMU BIACMUBOCMAMY NOMEHYIUHO MOXCYMb Oymu iHmpooyKosami 6 icocmenogy 30ny Yipainu.
Cepeo nux: nagp onacopoonuti (Laurus nobilis L.), domawns ecopodouna cnpasocna (Cormus domestica L.), enio asapons (Crataegus
azarolus L.), enio mamosuii (Crataegus opaca Hooker & Arn.), epywa aziiicorka (Purus pyrifolia (Burm.) Nak.), pooszunkose depeso
conooke (Hovenia dulcis Thunb.), macnunxa 6acamoxeimkosa (Elaeagnus multiflora Thunb.), maxmopa mpuzacocmpena (Maclura
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tricuspidata (Carriére) Bureau), cmpacmoysim m'sico-uepeonuii (Passiflora incarnata L.), getixoa 3ennososa (Feijoa sellowiana
O.Berg), picmawxa cnpasorcus (Pistacia vera L.), yumpuna mpunucmouxosa (Citrus trifoliata L.), 3anmoxcunym Bynee (Zanthoxylum
bungeanum Maxim.), xypma rxaexazvka (Diospyros lotus L.), kamenis kumaiicoka (Camellia sinensis (L.) Kuntze), akmuniois xumati-
coka (Actinidia chinensis Planch.), maciuna esponeiicoka (Olea europaea L.). ¥ pobomi npedcmasneno noxoocenns inmpooyyenma,
cma, yMo8u Ympumanis, ma 3a HayKko8o-nonyiapHuMi 0dcepenamu UHacmovCs HAAGHICMb Y CUPOGUHT pOCIUH OI0N02IUNO AKMUBHUX
PeuosuH, GUKOPUCTNAHHA MAKCOHY Y MEOUUHILl NPpaKmuyi.

Bucnoeok. Ha niocmasi ananizy ingpopmayii 6cmanoeneno KOMniekc 20Cho0apcbko-yinuux enacmugocmeti 17 udie cyomponiu-
Hux inmpooyyenmis Konexyii Xoponscvkoeo 6omaniunozo cady. Tax, s3okpema, 3a HAA6HOIO iHpoOpMayicio 6CMano61eHo Nepcnekmue-
HICMb IX BPAKMUYHO20 BUKOPUCIAHHS 6 OIYUHATbHII, HEODIYUHATbHIT, 20MEeOnamuUyHitl ma mpaouyiiuHitl MeOuyuHi.

IIposedene suguenns ma y3azanvHeHHs 0Acmb 3M02Y NONYIAPUZYBATNU BUPOULYBAHHA MA BUKOPUCTNAHHA 3 NIKY8ANTbHO-NPOPINAK-
MUYHOIO MEMOI0 eK30MU4HOI cado8unU CYOMPONiuHO20 NOXOOIICEHH, d MAKOIC CRPUAMUME NPOBEOCHHIO NOOANLUUX IHMPOOYKYITIHUX
0ocniodncenb, wo 30a2amums PIHOMAHIMMA A0ANMOBAHUX 00 MICYEBUX YMOB NI0008UX POCIUH CYOMPONTUHO20 NOXOONCEHHSL.

Knrwuosi cnosa: Xoponvcokuii 6omarniunuil cad, cyomponiuni noiiKapniyHi poCciuru, JiKy8daIbHi 61acmugoCmi.
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THE MEDICINAL PROPERTIES AND THE USE OF THE SUBTROPICAL PLANTS
OF THE KHOROL BOTANICAL GARDEN’S COLLECTION (NOTICE 2)

Topicality. In recent decades, modern fruit growing has been threatened by the climate change. The increase in the air temperature, along
with other adverse climatic factors, changes the ecological conditions in the regions that currently are the centers of the industrial cultivation
and the creation of the new varieties of fruit crops. The detrimental effect of the adverse environmental influences such as drought, increased
soil salinity, the spread of non-characteristic pests and diseases on the physiological processes and the production of vegetable crops is likely
to increase in the future. Given the forecasts of increased the temperatures and the aridization of Ukraine's climate, the conditions that are
currently forming will endanger the yield and in extreme cases, even the survival of the modern assortment of the fruit plants. Therefore,
along with the selection for the resistance, the research is aimed at the expanding of the area of cultivation for the subtropical fruit crops of
the multi-vector use, in particular for the medicinal purposes, that is gaining a great relevance. The study of the reactions of these types of the
subtropical fruit crops to the new growing conditions, the selection of the technological processes that contribute to their adaptation can be
the key to expanding the range of fruit crops of the Left Bank Forest Steppe and the creating of the new varieties capable of withstanding of
the future environmental conditions, while maintaining the productivity and quality of the obtained products.

The purpose of the work is to evaluate the polycarpic subtropical plants of the collection of the Khorolsky Botanical Garden
regarding their suitability for medical use, based on the available information sources.
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Materials and method. The subject of the research is the subtropical polycarpic plants undergoing the introduction testing in the
scientific zone of the Khorolskyi Botanical Garden in the "Garden of subtropical fruit crops" and "Formal fruit garden” plots, at the
various stages of the formation of the generative organs.

The object of research is the medicinal properties of the collection samples of the subtropical plants of the Khorolskyi Botanical
Garden, which vegetate, but do not bear fruit.

Research methods: search and analysis of the information, its generalization.

The results. Currently, 17 species of the polycarpic subtropical plants are being studied in the Khorolsk Botanical Garden, which,
based on their bioecological properties, could potentially be introduced into the forest-steppe zone of Ukraine. Including: Laurus
nobilis L., Cormus domestica L., Crataegus azarolus L., Crataegus opaca Hooker & Arn., Purus pyrifolia (Burm.) Nak., Hovenia dulcis
Thunb., Elaeagnus multifiora Thunb. Maclura tricuspidata (Carriere) Bureau, Passiflora incarnata L., Feijoa sellowiana O.Berg,
Pistacia vera L. Citrus trifoliata L., Zanthoxylum bungeanum Maxim., Diospyros lotus L., Camellia sinensis (L.) Kuntze, Actinidia

chinensis Planch., Olea europaea L.

The work presents the origin of the introducer; its condition, the conditions of the keeping, and the presence of the biologically active
substances in the raw materials of the plants the use of the taxon in the medical practice is studied based on the popular scientific sources.
Conclusions. Based on the analysis of the information, the complex of the economic and valuable properties of 17 species of the
subtropical introduced species of the collection of the Khorol Botanical Garden was established. So, in particular, based on the available
information, the prospective of the their practical use in the official, non-official, homeopathic and folk medicine has been established.
The conducted study and the generalization of the information to the medicinal fruit crops will allow to popularize the cultivation
of the exotic garden plants of the subtropical origin and the use for medical and preventive purposes, and will also contribute to the
further introduction research, which will enrich the variety of fruit plants of the subtropical origin adapted to the local conditions.
Key words: Khorol Botanical Garden, subtropical polycarpic plants, medicinal properties.

Beryn. AxryadibHicTb. Cepesl IIMPOKOTO pi3HOMA-
HITTSL POCJIHMH CyOTPOIIiYHI IUIOIOBI 3aiiMAIOTh 0COOIH-
Be MiCIIe, afpKe TXHI IUTIOAH Ta 1HII YaCTHHUA MalOTh Mij-
BUIICHUIA YMiCT 010JIOTIYHO aKTHBHUX PEYOBUH Pi3HOL
¢izionoriunoi aii (Kazas, 2012a, p. 3).

Korexirist cyOTpOmiYHAX MOTIKAPIIYHUX POCTHH XO-
posbebkoro OotanigHoro cany (nani — XbC) mae Barome
HAyKOBE 1 MPaKTUYHE 3HAYCHHSI, aJPKe BOHA € TIOJILOBOIO
JOCIITHOKO 0a30F0 MI0I0 PO3POOJICHHS! HAYKOBUX OCHOB
aJanTailii NiHHUX TUIOOBUX POCIUH y 3MIHEHUX KJliMa-
THYHHUX YMOBaX CEPEIOBHIIIA, 2 BUBICHHS IXHIX JIIKYBaJb-
HUX BJIACTHBOCTEH CIIPUSE MONAIBIIUM IHTPOXYKIIHHIM
JOCITI/DKEHHSAM Ta TIONIMPECHHIO MEPCTICKTUBHUX 3pa3KiB
KOJICKITii Ha TEPUTOPII JTiICOCTETIOBOI 30HH YKpaiHHL.

Meta goc/tiaKeHHs] — OIIHKA MOJIIKapImiyHUX CyO-
TPOIIYHUX POCIHH KOJEKIii XOpOIbCHKOTO OOTaHid-
HOTO Ccajy IIOM0 MPHUAATHOCTI 1X Ui BHUKOPHCTAHHS
3 MEJMYHOI0 METOI0 33 JOCTYIMHUMH 1H(QOpPMAIiHHIMH

JOKEpEIaMH.
Marepianu Ta Metonu aociaimxenns. [Ipeamer
JOCTIDKEHh — CYOTPOMiUHI MOJiKapHiuHi POCIHMHH,

SIKI TIPOXOJIATH IHTPOAYKIIHHE BUIIPOOYBaHHS B HAyKO-
Biif 30HI XOpOJIBCHKOTO OOTAHIYHOTO cay Ha JUISTHKAX
«Cap cyOTpOIMmUHUX IUIOMOBUX KYIBTYp» Ta «Dopmo-
BHH IIJIOZIOBUH caji» Ta epeOyBar0Th Ha Pi3HUX eTarax
(hopMyBaHHS FTeHEpATUBHUX OpPTaHiB.

OO0’€exT OCTIPKEHb — JIIKyBaJIbHI BIACTHBOCTI KO-
JIEKIIHHUX 3pa3KiB CyOTPOMIYHUX POCIHH XOPOIbCHKO-
ro OOTaHIYHOTO cajy, SKi BEreTyI0Th, OJHAK IIE HE TUI0-
JIOHOCSITD.

MeTonu nociKeHb: OMIYK Ta aHali3 iHdopMarrii,
i1 y3araJbHEHHS.

PesyabTaTn gocaigkeHHsi Ta iX 00roBOpeHHs.
CphOrojiHi cepell BUJIOBOTO CKJIaay KOJEKIi Xopoib-
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CHKOTO OOTaHIYHOTO cafy MEBHA yBara MPHILIIETHCS
JIOCII/DKEHHSIM 17 BHIIB TMOMIKAPIIYHUX CyOTpOMiy-
HUX POCIHH, 5IKi 32 010€KOJIOTIYHUMHU BIACTHBOCTSIMU
MOTCHIIHHO MOXYTh OyTH IHTPOAYKOBaHI B JIiCOCTeE-
MOBY 30HY YKpaiHM Ta HUHI nepeOyBaloTh Ha Pi3HUX
ertanax (OpMyBaHHS TeHepaTUBHHUX opraHiB. Lle: maBp
onaropoguuii (Laurus nobilis L.), nomarmHs ropoOH-
Ha copaxas (Cormus domestica L.), mmig asapoib
(Crataegus azarolus L.), tmig wmarosmii (Crataegus
opaca Hooker & Arn.), rpyma asiiiceka (Purus
pyrifolia (Burm.) Nak.), poa3uHKOBE AE€pPeBO COJIOAKE
(Hovenia dulcis Thunb.), mMacmuHKa 0araroKBiTKOBa
(Elaeagnus multiflora Thunb.), Makmtopa Tpuszarocrpe-
Ha (Maclura tricuspidata (Carriere) Bureau), crpacro-
uBiT M'sco-depBonuid (Passiflora incarnata L.), ¢eii-
xoa 3emnoBoBa (Feijoa sellowiana O.Berg) dicramka
cnpaBxHs (Pistacia vera L.), TUTpUHA TPUIUCTOYKOBA
(Citrus trifoliata L.), 3autokcunym Bynre (Zanthoxylum
bungeanum Maxim.), xypMma kaBka3bka (Diospyros lotus
L.), kamenist kuraiiceka (Camellia sinensis (L.) Kuntze),
aKkTUHIIIA kuTaiickka (Actinidia chinensis Planch.),
MacnuHa eBporneliceka (Olea europaea L.). lani poc-
JIMHU MAIOTh IiHHI JTIKyBaJbHI BIACTUBOCTI 3 MINPOKUM
CIIEKTPOM BHKOPHCTaHHS B O(DIMUHAIBHIA 1 Heodinu-
HaJIbHIN, TOMEOTIaTHYHIHN Ta TPaJUIiiHIA METUITHHI.

IaTponykuiiini mocmimkenns L. nobilis y XbC pos-
MI0YaTO [IUITXOM BHCIBY HACIHHS y KOHTCHHEPH y TpaBHi
2022 p., y 2023 p. BHCaIKEHO Y BIIKpHUTHIT IPYHT. Bu-
cora pociuH — 0,2-0,3 m.

3a HasBHICTIO 010JIOT1YHO AKTHBHUX PEYOBHUH JIHCTKU
MICTATH edipHy oiito (2—-3,5%), 1o ckiamy sSIKo1 BXOISTh
uaeon (50%), miHeH, (elutaHapeH, TepIiHeol, TepaHi-
0J1, €BICHOJI, METUJICBI€HOJ; KHCIIOTH (OIITOBA, Bajepi-
aHOBa, KalIPOHOBA) Ta 1X eQipu, KaTexiHu, JeTKi (iTOH-
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muad. Y 1iofiaXx 3HaiJIeHo KUPHY ofito (10 25%), mo
MICTUTh TPUTIILEPUIN JIAypUHOBOT KHCIOTH, (iTOCTE-
PpHWH, CMOITH, BYTIIEBOJICHB JaypaH, edipHy omito (0,8%),
CIHPTH, KETOHHW, O-TiHEeH, nuHeonl (65%), myOwibHI
peuoBuHH. JIMCTA Mae TiMOMIIKeMiYHY, aHTHCENTUIHY
ta 3HeOomoBaIbHy aito (K'osev, 2001a, pp. 541-542;
Serbin, Sira, Slobodianiuk, 2007a, pp. 149—150).

VY Meau4Hil TMPaKTHII BUKOPHUCTOBYIOTH JIHCTS, SIKE
30MparoTh y XOJOAHUH Mepiox poKy, OHOYACHO 30Hpa-
FOTh 1 TUTOH. Y (apMariii 311CHIOITh BUPOOHHUIITBO ra-
JICHOBHX MpENapariB i3 JINCTS Ta XHUPHOI Ol 3 IIIOMIB.
VY TpaauiiiHii MEAMIIMHI 32 TOMAIIHLOTO TPUTOTYBaH-
Hsl 3 JIMCTS BUTOTOBJISIOTH BOASHHI HacTiil Ta Masi. Exc-
MIEPUMEHTAIFHO BCTAHOBIICHO, MO (DITOHIMIN POCIIHH
HPUTHIIYIOTh PO3BUTOK OakTepiil — 30yAHNKIB TyOepKy-
nmp03y (Hrodzinskyy, 1992a, pp. 231-232; Minarchenko,
2005a, p. 16; Lebeda, Dzhurenko, Isaykina, Sobko,
2004a, pp. 406-407; Murav'yeva, Gammerman, 1974a,
pp. 32-34; Formazuk, 2003a, pp. 228-229; Tsitsin,
1962a, p. 274).

C. domestica xynstuByethest y XbC i3 2023 p. mus-
XOM IICTUICHHS J)KUBIIB Ha Mespilus germanica L. I1no-
mu C. domestica mictath 26,7-35,1% eKkcTpakTHBHUX
peuoBuH, 12,7-14,6% uyxkpie, 0,4-2,3% opraHiuHux
KHCJIOT y TIEPEepaxyHKy Ha sOMy4IHy KHCIoTy Ta 13-29,6
MI/% ackopOiHOBOi KHCIOTH. BinbHUX 0i0MOTiYHO aK-
TUBHUX aMiHOKUCJIOT y miaogax — 210 mr/%. Cyma
JQyOMIIbHUX PEYOBHH 1 OapBHHKIB y 1uiogax — 160-800
M1/%, KiIbKicTh KapoTHHOIAIB — 0,3-0,5 Mr/%. Oxpim
TOTO, Y IJIOAAX MICTUTBHCS MEKTHH Ta 1HIINI G10J0T1YHO
aKTMBHI PCYOBUHH, A TAKOX 3HAYHA KUTBKICTh pi3HOMa-
HITHUX MIKPOEJIEMEHTIB.

SIx BujHO 3 HaBejaeHux jaHux, mwiogu C. domestica
3a HEBMCOKOTrO BMIcTy Bitaminy C MaroTh Oaratuii Xi-
MIYHHW CKJIJ, MICTSTh I[iHHI O10JOTiYHO aKTHBHI pe-
YOBUHHM, IO A€ 3MOTY BHKOPHCTOBYBAaTH IUIOAM SIK
y XapdyBaHHi, TaK 1 y JiKyBaHHI Ta HIpoiTakTUI 3a-
XBOPIOBaHb. Y TPAJAMIIHHIA MEAUIIMHI ITUPOKOTO 3aCTO-
CyBaHHS HaOynaM CiK 1 BifBapu IUIOAIB IpHU XBOpoOax
[UTYHKOBO-KUIIKOBOTO TPAKTY, MEYIHKH 1 CEPILs, TIPO MO0
TaKOX Mucas e ABileHHa y «KaHOHI MeUIIMHIY.

VY HayKOBO-TIONYJSIPHUX BHUIAHHSIX, PO3PAaXOBAHUX
Ha CaJ0BOIB-aMaTopiB, BUKkopucTanus C. domestica siK
JKapChKOl POCIMHM HE 3HAMICHO.

C. azarolus y XbC 3pocrae 3 2023 p, C. opaca —
32022 p.

XKusni C. opaca copty "Taxas Star' sk 1 monepeHpOro
Buay C. azarolus copty 'Bianka' orpuMaHo Bij JOKTOpa
c.-I. Hayk, nmpodecopa kadenpu caiBHAITBA iM. TIPOQ.
B.JI. Cumupenka HYBIll Ykpaiau B.M. MexeHchKoro.

Y HayKOBO-TOMYJSIPHUX BUIAHHIX BUKOPUCTAHHS
BKa3aHUX TAaKCOHIB HE 3HAWICHO, alle cepel MpPeICTaB-
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HukiB poxy Crataegus L.: mmig cxXigHuif, I. KOJNIOYHi,
I. KpUBaBO-YEPBOHHM, T. OOMAHIIMBHUHA, T. KPUMCHKUH,
I. OJHOMAarOYKOBUHM, I. YKpalHCbKUH, I I'ATUMarody-
KOBHM, T. IIApJaxoBHH — B OQIMUHAIBHIN 1 HEO(iIH-
HAJIBHIM MEIWIINHI BHKOPUCTOBYIOTHCS KBITKH 1 ILTO-
mu (Minarchenko, 2005b, pp. 89-91; Lebeda et al.,
2004b, pp. 117-124; Formazuk, 2003b, pp. 467-476;
Mezhenskyy, Mezhenska, 2016a, p. 42, 47).

P. pyrifolia y XbC 3pocrae 3 2023 p. XKusii coptiB
'Shinko' i 'Shin Li' otpumano Big B.M. MexeHChKOTO,
a copriB 'Shinseiki' i 'Nijisseiki' — Big B.O. KpuBopoTs-
Ka, MICIIEBOTO Caj[iBHHMKa-aMaropa.

VY Cxigniit Asii, Bkirouatoun Kopero, Anonito Ta
Kuraii, rpynri BUKOPHUCTOBYBAJIM 3 Pi3HOMAHITHOKO JIi-
KyBaJIbHOIO METOF0, HAIIPUKIIAJ] JUISI [TOJIETIIICHHS pecITi-
PaTOPHUX CHMIITOMIB, JTIKYBaHHS JIMXOMAaHKH 1 3aI1ajieH-
H$1, QJIKOTOJIBHOTO TIOXMIJUIS, ITPH OIMIIKOBUX paHaX TOIIO.
P. pyrifolia xopucHa nipu JiKyBaHHI TU3apTpii, CIPUYIH-
HEHOT HEepeTyIIPHOI0 JMXOMAHKOIO, iHCYIBTY Ta Tillo-
TepMii, MOM'SKIIYE JHUXOMAaHKY, CIPHYMHEHY BTOMOIO,
Ta TIOKpAIIye CEYOBUITYCKaHHsI Ta jJe]eKallito, 3auIKy
1 TICUXI14YHI CUMIITOMH, BUKJIMKAHI T1EePIIiPEKCIErO.

Kgitku P, pyrifolia ounimaioTs mkipy ooauyus, a Bij-
Bap KOpH JIOIIOMAara€ IpH CE30HHHUX 3aXBOPIOBAHHSX,
BUKJIMKAHUX XOJIOJJHOIO TIOrojior0. JIMCTS BUKOPHCTO-
BYIOTh JJIS JIIKYBaHHS MOIIOHKOBOI I'PHKi, a €KCTpaK-
TH TOBYEHOTO JICTS — NPH OTpy€HHI rpubdamu. Bixsap
KOPH 3aCTOCOBYIOTh JISI JTIKYBaHHS KOPOCTH Ta JIAIIAI0
(Sung-Yong Hong, Ephraim Lansky, Sam-Sog Kang and
Mihi Yang, 2021, pp. 2-3).

H. dulcis y XBC nocnimxyetbes 3 2023 p. XKusii st
BKOPIHEHHsI OTpUMaHO 3 OoTaHiduHOro caxy OnechKoro
HalliOHAJIBHOTO yHiBepcuTeTy iMeHi I.I. Meunukosa.

H. dulcis mae ximbka (GapMaKoOIOTIYHHX BIIACTH-
BOCTEH, TakWxX SK MPOTHAIa0CTHYHI, MPOTHUITYXJIHHHI,
AQHTUOKCH/IAaHTHI, MPOTHU3alalibHI Ta TeIMaTOINPOTEK-
TOpHi, 0COONMBO MpH JIKyBaHHI MOXMUDLIA, IO Mif-
TBEPIKY€ HOTO BUKOPUCTAHHS SIK POCIHHHOTO 3aco0y
Yy KUTAWCHKIM Tpamuiiinii menuiuni. L{i Giomorivxi
BJIACTHUBOCTI IMOB'I3aHI 3 PI3HOMAHITHICTIO BTOPHHHHUX
METa0OoIMITiB, CHHTE30BAHUX DPI3HUMH YaCTHHAMH POC-
nuHu. KopiHb, kopa 1 JIMCTS Oarari TPUTEPICHOBUMH
CaloHiHAMH JaMapaHOBOTO Psy; AWTiIpoKeMIIpepod,
kBepueruH, 3,3',5',5,7-nenrariipodmaBoH 1 JUTiApo-
MipuIeTuH — (hIaBOHOIIM, BUUICHI 3 HaciHHA. [lmoam
MEPEeBaXHO MICTATh JAUTAPO(IABOHOMM, TaKl K JIUTI-
JpoMipuIieTHH (200 aMIICJIONCHH) 1 XOBEHOMYTiHO,
i (JIAaBOHOJIM, TaKi K MIPHMIIETHH 1 TaJlOKaTeXiH. AJKa-
JI0iM BUSIBIICHO Y KOpEHi, Kopi ((paHrynaanin) i HaciHHI
(epnosipyH), a OpraHiyHi KUCJIOTH (BaHLTIHOBA 1 (e-
pyJoBa) — y rapsioMy BOIHOMY CKCTPAKTi 3 HACiHHS.
[170MOHI>KKH MarOTh BEJUKY KUIBKICTh TOJiCaxapuiB,
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SKi BUKOPHUCTOBYIOTH SIK XapdoBy n00aBky (Sferrazza,
2021, pp. 1-24).

E. multiflora y XbC xkyneruByethes 3 2022 p. Y 2023
p. oTpuMano >kuBIi copty 'Srigka’ Big B.M. Mexen-
cekoro 1 B.O. KpuBopotbka.

[Tnomm E. multiflora MicTSTh JSHIIMH 1 T13UH, apTiHiH,
acrapariHoBy 1 DIyTaMiHOBY KHCJIOTH Ta iHII aMiHO-
KHCJIOTH, iX BHKOPHCTOBYIOTH SIK HI€BHI MPOTHU3aAIIalIhb-
HUH 1 TOHI3yIOUHi 3aci0, IpenapaTy 3 HUX MPU3HAYAIOTh
IIpY po3iagax NUTyHKy. KoprcHi BIacTHBOCTI Ma€e TaKOX
JIUCTS, Y SIKOMY MICTUTBCS 3HaUHa KiNbKicTh BiTaminy C.

3a iH(opMalli€ro, HABEJICHOK B HAYKOBO-TIOMYJISP-
HUX BUJIAHHAX, BAKOPUCTAHHS TakcoHy E. multiflora ne
3Hal/IEHO, ale cepel] MPeACTaBHUKIB pony Elaeagnus L.
y Buny E. angustifolia L. y Mean4Hiii IpakTHIll BUKO-
PHUCTOBYIOTH TUIONH, PiJiiiie — KBITKH 1 yiucTs. J{ist stiky-
BaHHS BHKOPHCTOBYIOTH 3aCO0M TpaguIiHHOI MEIUIH-
HU — BiJIBAPH 1 HACTOMKH TUIOMIB, TIOPOIIKH 3 JIMCTS Ta
HacTiii kBiTok (Minarchenko, 2005c, p. 122; Lebeda et
al., 2004c, pp. 449—450).

M. tricuspidata. Y XBbC cisHIEBI pOCINHHU 3pOCTa-
oT1b 3 2020 p., 3 2022 p. kyneTHBYIOTECS copTth 'Che-
seedless' Ta 'Norris'.

[Tomy 3a3Ha4E€HOTO TAKCOHY, OKPIM Xap4oBOTO 3Ha-
YCHHS, MOXKYTh BHUKOPHCTOBYBATHCS 1 3 JIIKYBaJbHOIO
MeToro. Boun mictate 10 5% 1ykpy, Bitamiau C, B, P,
NEKTUHOBI PEYOBUHHM, KaPOTHH, TIIIKO3UAN, CMOJH 1 XO-
JIiH, 3aJ1130. 3aCTOCOBYIOTh ILIOAM, KOpY 1 ucTs. [Tnomm —
IpHU JTIKyBaHHI MAJOKpiB's, BUPA3KH JBaHAIISATUIIAION
KHIIIKY 1 IUTYHKY, & TAKOX TPH Tedii Ta qu3enTepii. [To-
JIM TaKOX CHPHSIIOTh 3HW)KCHHIO apTepialibHOTO THCKY,
HOpMaJTizanii 0OMiHYy PEYOBHH, BIIHOBIIIOKOTH POOOTY
cene3iHKH 1 mediHku. JINCTA 1 Kopa MaloTh OaKTepUINAHI
BJIIACTHBOCTI, CIIPHSIOTH 3aTO€HHIO paH. [leperepTi B mo-
POIIIOK KOopa a0 JIHMCTS HACTOIOKOTH HAa POCIMHHINA Ol
1 3MAIyFOTh PaHU, BUPA3KU Ta OIIKU MPU YCKIIAJIHCHHI
IPOLIECIB 3ar0€HHS. BUKOPHCTOBYIOTH CyXHil TOPOIIOK
13 JIUCTS 1 KOPH SIK MPHUCHUIIKY JUTSI OOPOOKH IIKIPH TIPH
3anajpHuX npouecax (Fedorov, 1973).

Cisaui P. incarnata y xonteiinepax y 2022 p. or-
pUMaHO BiA acucTeHTa Kadeapu OOTaHIKM, eKoJorii Ta
MEeTONMKU BUKIanaHHs Oionorii ITomarascbkoro Hario-
HAJIBHOTO Teparoriynoro yHisepcurety im. B.IT Kopo-
nenka (ITHITY) O.B. Opnoscbkoro. YactuHy 3 HUX Ha
3UMY BHUCAQ/KCHO Y Biakputuii IpyHT. Y 2023 p. y XbC
acripanTkoro [THITY C.O. €ropkiHOH BUPOIICHO CisiH-
i Aty (HopM i3 HaCiHHS, OTPUMAHOTO 3 IUIOAIB i3 3a-
KaprarTs.

TpaBa mictuth ankanoinu (6nmuseko 0,5%), 13 sSKUX
HaHOUIBII BiJOMI TapMaH, rapMiH 1 rpaMoJI, 10 € Hak-
HPOCTIMIMMHU KapOOIIHOBUMH alKaloifaMH, a TaKOX
(h1aBOHOIM, KyMapuHH, XiHOHH. Jli€ 3aCMOKIHINBO Ha
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LEHTPAJIbHY HEPBOBY CHCTEMY, Ma€ MPOTUCYIOMHY Ta
CHOJIHHY [Iif0, ajle He BUKIMKAE HETIPHEMHOTO Ta BaXK-
Koro camomouyTTsi pu mpoOymxenti (K'osev, 2001b,
pp. 716-717).

Excrpakr  maccudumopn  pigkuii  (Extractum
passiflorae fluidum) BUKOPUCTOBYETbCS O0(DINMHAIBHOKO
MEJMLMHOI, CUPOBHHOIO IJIsl SIKOTO € TpaBa POCIUH
(Lebeda et al., 2004d, pp. 574-575).

F. sellowiana xynstuByethes y XbC 13 2014 p. six
BUHOCHA JIDKKOBA KYJBTYpa, IUIONOHOCHTH, IUIOAN Ma-
I0Th JOBXKHUHY 3,7 cM, giameTp — 2,7 cM, Macy miony — 9
I. 31 301JIbIICHHSIM BETreTaTUBHOI MacH POCJIMH BOHH OY-
JIyTh BHCAQ/DKCHI Y BIIKPUTHH IPYHT Ta JOCIiIXyBaTH-
METBCS SIK BKPUBHA HA 3UMY POCIIHHA.

3a JpiTepaTypHUMHU JAHUMH, MiCTUTD ITyKpH (7—12%),
nexTrH (2,5%), opraniui kuciuoT, Bitamin C, BOTZopo3-
YUHHI CTIOTYKH HOMY, eipHY OJIif0 i3 CyHHYHO-aHaHACO-
BUM apoMaroM. 3aBIsSKHA BHUCOKOMY BMICTY HOMy TUioan
BXKMBAIOTh y CBIXKOMY a00 KOHCEPBOBAHOMY BHIVISIIII MO
50 T TpH pa3u Ha ICHb TP 3aXBOPIOBAHHSX IIUTOIIONI0-
Hoi 3a103u (3001) Ta arepockieposi (K'osev, 2001c, pp.
387-388).

Cisnnesi pociuan P vera y XBC KyabTHBYIOTHCS
32019 p., mociBHUI1 Marepian moxoauTh i3 Kupruscrany
Ta Typeuunnu.

VY mnogax BusiBieHo caxapo3sy (3,5%), ouToBy Kuc-
70Ty, aHTouiaHu, Oinkm (4,6%), KIITKOBUHY, >KHPHY
HeBHcuxarouy onito (48-76%, cxragaerses Ha 80% i3
HCHACHUCHHUX KHCJIOT), TOKO(EpOIn, BUI >KUPHI KHC-
J0TH. Y HABKOJOIUTITHUKAX 3HAWJIEHO (EeHOJIbHI Cro-
JyKHd, PeHOIKapOOHOBI KUCIOTH. Y HACIHHI — TEPIICHO-
in cxBanen (0,025%), kaporunoigu, crepoigu (0,21%),
KHUPHY OJifo, BHUIN >KupHi Kucimotu. Kopa cToBOypa
MICTHTbD BUII XHUPHI KHCIOTH, CMOJIH, TEPIICHOTIN; JIH-
CT — BymIeBoau, oprasiufi kucnotu (0,2%), edipHy
onito (0,02%), mybmmeHi pedoBuru (5-19%), dnaso-
HOINM, Jiniau; ramm — qyounsHi pedoBunan (30—-50%).
[Tomm 1 HACiHHS MalOTh TOHI3YIOUY, BiJIXapKyBaJbHY,
3MIIHIOBAJIBHY Ta CTUMYJIOIOUy mito. lammm i oxep-
JKyBaHI 3 HUX TaHIHM MalOTh B'SKy4y 1 MpOTH3amnalib-
Hy Jif0, a TaKOX 37aTHICTh 3B'I3yBaTH Ta OCaKyBaTH
MeTalM, IIKo3uaM 1 O6araro ankanoigiB. CMoJIa BHKO-
PHCTOBYEThCS SIK poTH3anaibHuii 3aci6 (K'osev, 2001d,
pp. 766—768; Minarchenko, 2005d, p. 115; Formazuk,
2003c, pp. 447-448; Tsitsin, 1962b, p. 582).

CistrueBi pocnunu  C.  trifoliata  KynbTHUBYIOTHCS
y XBC i3 2019 p.

ITnoau MicTaTh BiTaMiHM Ta iHIII O10JIOTIYHO aKTUB-
Hi pEYOBUHH, 30KpeMa eipHy OIil0, sIKa TAKOX € Y Kopi
MAroOHiB Ta JINCTKAX POCIUH. Y CXIHIH MEIUIIMHI 3aCTO-
cyBauus C. trifoliata BOCUTh MUpPOKE, 1€ BUKOPUCTOBY-
I0Th TUIOJIH, CTeOJIa, KOpY, HACIHHS, KOPEHI.
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3a JaHUMH YKPaiHCBKUX YUYCHHUX, IMiJATBEPIKEHO
e(eKTUBHICTh OAaKTEPIOCTATUYHOTO BIUIMBY B3IPIIB CH-
poeunu wioniB C. trifoliata. 3'scoBaHo, 110 OakTepiocTa-
thuHi BiactuBocti C. trifoliata inentuyHi nokasuukam C.
limon. HaituymiuBimmMu 10 aHTUMIKPOOHOI il mio/iB
C. trifoliata BusBumucs wtamu Staphylococcus aureus,
Staphylococcus epidermidis ta Streptococcus pyogenes.
Tomy C. trifoliata nONITBEHO BITHECTH JI0 MEPCIICKTHBHUX
JIKAPCHKUX POCIIUH IS TOAANBIIIOT0 BUBUCHHS Ta BUKO-
pucranns y ¢itoreparnii (Sikura, 2010, pp. 44—46).

Indopmanii mpo Bukopucranus cuposuHu C.
trifoliata st ;mikyBaHHS 3aXBOpPIOBaHb y HAyKOBO-TIO-
OyJISIPHUX BUIAHHSX HE 3HAWICHO, ajie y IHIIUX BHUJIIB
13 pony Citrus — C. aurantium L., C. unshin (Swingle)
Marc., C. sinensis (L.) Osbeck BUKOPHCTOBYIOTH i3 JIi-
KyBaJIBHAMHU LIJSIMH TUTOTU, CIK TUTO/IB, NIKIPKY MJIOMIB,
JINCTSI, KBITKHU.

I3 wioxnie C. unshin orpumyrots HacToiky (Tinctura
amara) (Minarchenko, 2005e, p. 113; Lebeda et al.,
2004e, pp. 433-434; Murav'yeva et al., 1974b, pp.
52-59; Formazuk 2003d, pp. 615-617; Tsitsin, 1962c,
pp. 600—606; Mezhenskyy et al., 2016b, pp. 313-318).

IaTponykuiitnuii marepian Z. bungeanum 'y 2022 p.
oTpuMaHo 3 M. OfiecH y BUIVISIII OTHOPIYHUX CISIHIIIB 32
cnpusinas O.B. Oproscbkoro.

CrorojHi 3 Z. bungeanum BUAUIECHO Ta 11EHTH(IKO-
BaHO noHaJl 140 crionyk, BKIIIOUAIO4YH aJIKaIo0iu, Teprie-
HOImHM, (r1aBOHOIIM Ta BUTBHI JXUPHI KucinoTh. JloBene-
HO, 1[0 EKCTPAKTH Ta CIIOJIYKH MAIOTh IHPOKUIN CIIEKTP
010JIOTIYHOI aKTHBHOCTI, 30KpeMa MPOTU3aNalIbHY, 3He-
0O0JIOBAIIbHY, AHTHOKCHUIAHTHY, [IPOTUIYXJIHHHY, aHTH-
OakTepiaJibHy Ta MPOTUIPUOKOBY JIit0, & TAKOXK PEryJisi-
TOPHY IO Ha ITYHKOBO-KHUIIKOBY Ta HEPBOBY CUCTEMH,
a TaKOX MPOSIBIISIE 1HII eEeKTH.

Tpaauuiiiai ciocobu BUKOpUCTaHHS Z. bungeanum
OyJaM TIATBEPIKECHI BiINOBIIHUMH HAyKOBUMH JI0-
cruipkeHHsIMH. Tak, OIS MOCTYNMHHX JITEepaTypHHX
JDKepeIT TIOKa3ye, Mo TPSHICTs Z. bungeanum mae ¢e-
HOJBHI CHONYKH (3araJibHUH ymicT ()eHOINiB, MI' rano-
Boi kuciot/100 T cupoBunu) — 1056 M1, (1aBOHOIAM
(3aranpHmii ymicT (maBoHOiga, Mr karexina/100 r cu-
poBuHHN) — 313 Mr. 3HaUeHHS aHTUPAIUKAIILHOT aKTUB-
nocti (E. ,r / ¢M) — 3,9; mOKa3sHUK aHTHOKCHIAHTHOI
cuinn (FRAP, mons Fe?/1 xr cuposunm) — 19,71; antu-
OKCH/IaHTHA aKTHMBHICTh Yy CHCTEMI JIIHONEBOI KHCIOTH
(% iuridyBanus 11 okucienHs) — 83,2%. 3a XiMigHEM
CKJIAJI0M 1 TMOKa3HUKAMH aHTHOKCUIAHTHOI aKTUBHOCTI
Z. bungeanum MOXXe BHKOPHCTOBYBATUCS Y XapUOBHX
OpPOJyKTaxX sK MPUPOAHHUil anTHOKcHmaHT (Roganova,
Makarova, 2016, pp. 74-76).

D. lotus xyneruByetbes y XbC i3 2014 p. B okxpewmi
POKH YacTHHA OZHOPIYHUX MaroHiB mimMmepsae. [lmomu
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D. lotus — wiHHMIT Ji€THYHUIA TPOAYKT, 1X yKHBAIOTh
Y CBDXXOMY BHIVISAII Ta IIepepoOICHOMY: TOTYIOTh TACTH-
JIy, BapEHHSI, JDKEMHU, CHPOIIH, MAPUHATH.

Bucymeni oy Mictsath: 20% rrokosu, 20,3% ca-
xaposu, 190 mr/% Bitaminy C, a TaKoX KapoTHH, OLJIOK,
MEKTHHY, (PCHOJIBHI PEUOBHHU, MaKpO- 1 MIKpOEIeMEH-
TH, OPTaHIYHi KHCIOTH, MiHEpaIbHi PEYOBHUHH.

3a nanumu T.A. Keszeni ta in. (1945), mucts D. Lotus,
3i0paHe B KiHIII BETETALIHOTO CE30HY, Y BEPECHI->KOBT-
Hi, mictuTh Big 1600 no 3215 mr/% Bitaminy C (y me-
pepaxyHKy Ha CyXy pedoBHHY). HaBiTh y mmcTi, o oma-
JI0, TPUBAIHMK Yac 30epiraeThcsi 3HaYHA HOTO KIIBKICTh
(328-360 mr/%). Y TpamuiiiHiii MeIUIIUHI TOPOIIOK
cyxoro nuctsi D. 10tUS BUKOPHCTOBYHOTH SIK KPOBOCIIHH-
HHM, CEYOTIHHMH Ta TiMOTeH3MBHUU 3aci0. Hacriii i3
KOPH 3aCTOCOBYIOTh HpPHU IPOHOCI, TU3CHTEpIi, JIHXO-
MaHIIi, 3amajbHUX MPoIecax POTOBOI MOPOXKHUHU. Yci
YaCTHHU POCIUHH — IUIOAW, HACIHHS, JHCTS, MaroHH,
Kopa, KopiHHs — € nikapcskumu (Hryhor'yeva, 2009, pp.
91-92).

C. sinensis y XbC nocmikyerbes 3 2022 p. K KOH-
TelHepHa pociuHa, y 2023 p. BHCAHKEHO Yy BIJIKpH-
TUH TPYHT. Y JHCTKaxX MICTATHCS TYOWIbHI pPEUYOBHHH
(20-25%), amkamoimu (xodeiH, TeodiniH, TeoOpOMiH
Ta iH.), (maBonoigy, edipHi oii, acKOpOIHOBA KHCIIO-
Ta (10 250 mr%), siraminu B, B,, K, P ta PP, mine-
paJIbHI COJIi, POCITUHHI MIrMEHTH (XJIOPO(1T 1 KAPOTHH).
Brutue C. SiNensis Ha opraHism MoB's3aHui 13 yMiCTOM
Ko(heiHy, KU 30yKye KOpy TOJTOBHOTO MO3KY, ITOKpa-
niye peIeKTOpHY JisUTbHICTh, 30y/KY€e TUXATbHUN Ta
CEepIEBO-CyANHHUN IEHTPH, PO3IINPIOE KPOBOHOCHI
CYIUHH MO3KY, CepIlsi, HUPOK, IPUCKOPIOE CEPIICONTTS,
MiABHIY€E apTepiaabHuil THCK. TeoOpOMiH, 110 MiCTUTh-
csy C. sinensis, BUKIIUKae AiypeTnaHnii edekt. Karexi-
HU, [0 3HAXOJATHCS y JUCTKAX, 301IbIIYIOTh MII[HICTh
CTIHOK CYJIUH 1 TOKPAIyKTh 3aCBOEHHS acKOPOiHOBOI
KHUCIIOTH. 3enennit Hamiid C. sinensis CpUsie KPOBOTBO-
PCHHIO, 3HIDKCHHIO apTepialbHOTO TUCKY Ta BMICTY XO-
nectepuny (K'osev, 2001e, pp. 185-187; Hrodzinskyy,
1992b, pp. 455-456).

A. chinensis y XbC 13 2022 p. )KuBni Ta nociBHUH
Marepias orpumano y 2022-2023 pp. 3 HarionansHoro
6otaniynoro caxy imeni M.M. ['pumka Ta caniBHUKa-a-
Mmatopa JI.B. Uepnernpkoi 3 M. Onecu.

[Tnoau mictaTh 10 20% CyXHUX PEUOBHH, y TOMY UHC-
i 6-12% uyxpiB (III0KO3a, TajaKTo3a, KCHio3a), Bif
8% 1o 2,1% si0imy4HO1, TUMOHHOI, MIABIEBOi KHUCIIOT.
Ba)XJIMBUM CKJIAJIHUKOM IUIONIB A. chinensis € BiTaMi-
HH, SKi B OpTaHi3Mi JIOAWHU HE CHHTE3YIOThCA: 1€ Bi-
taMmiH E (a-Tokodepon), PP (HikoTHHaMIiT), IpOBITAMIH
A (xaporun) i BiTaminu rpynu B-B, (Tiaminy rizpox-
nopun), B, pubodmasin ta B, (mipumaokcuny rigpoxio-
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pun). [lopsix i3 BiTaMiHaMu B IUIOJax BUSIBICHO 3HAYHY
KIUTBKICTh MIKpPO- 1 MaKpOEJIEeMEHTIB; 0COOIUBO Oararo
Kajiro, Martiro, iony (Kazas, 2012b, p. 113) ta Benu-
Ka KIUTBKICTh BHCOKOAKTUBHOI IUCTEIHOBOI INpOTEa3u
aKTHHIANHY — (DEepPMEHTY, KM 32 CBO€IO Ji€I0 MOMi0-
HUH 10 manainy ta ¢ituny (Boland, 2013, pp. 59-80.;
Maddumage, Nieuwenhuizen, Bulley, Cooney, Green,
Atkinson, 2013, pp. 728-739; Nishiyama, Fukuda, Oota,
2007, pp. 373-416). CnoxuBaHHS IIOAIB A. chinensis
CHpHUs€ 3MIIHEHHIO IMyHHOT CHCTEMH JIIONUHH, edek-
TUBHE TMPU 3aXBOPIOBAHHSX IMUTOMOAIOHOT 3a703U Ta
TyOepKy/Ib03y. BimoMi aHTHMyTareHHi BJIacTHBOCTI
CKCTPAKTy 3 IUIOAIB, AKi CHPHUSIOTH BUBEACHHIO 3 Op-
raHi3My aHTHOIOTHKIB Ta PaJiOHYKJIiIIB, TIOKPAIIYOTh
(YHKIII0 [UTYHKOBO-KHIIKOBOTO TpakTy (Singletary,
2012, pp.133-147)

Y OGinpmocti iHGOpMamiHHUX DKEpen 3ycTpida-
€TBCSl TIOBIJIOMJICHHS TIPO 3aCTOCYBAaHHS Yy MEIHYHIN
NpaKTHLi IHIMUX BUAIB poxy Actinidia Lindl., a came:
A. kolomikta (Maxim.) Maxim, A. arguta Planch. ex
Migq., 4. polygama Miq. Y Tpaaunniiziit MeIUINHI BUKO-
PHUCTOBYIOThCS CBIXKI Tu1ou 1ux pociuH (Minarchenko,
20051, p. 52; Lebeda et al., 20041, pp. 45-47).

O. europaea y XbC nocmimkyerbes 3 2022 p. Bu-
CiBOM HaCiHHA. BHKOPHCTOBYIOTH CTHIVI IUIONIH, CBiXE
a00 BUCYILICHE JIUCTS, KUPHY MACIHHOBY ojito. [lmoan
MicTaTh 10 70% XHUpHOI OJii, MEKTHHOBI PEUYOBHHH,
AHTOI[IaHM, KAaTEXIHU, KapOTHHOIMH, TOKodeposu, ¢e-
HOJKapOOHOBI KUCIIOTH, IlyKpH, TIPKUH ITIKO3H] TOIIO.
Jluctss MICTATH OpraHiyHi KHCJIOTH, MaHIT, (JIaBOHO-
imu, e¢ipHy omito, TyOUsIbHI Ta iHII pedOBUHU. MatoTh

MpOTH3aMalibHy, NPOTUBUPA3KOBY, IOM'SIKIIYBAIbHY,
MIPOHOCHY, JKOBYO- 1 CEYOTIHHY, CHMAa3MOJITHYHY, Tilo-
TEH3UBHY Ta 00OBOJIiKarody Aif0. I3 MIOAIB OfepXKyIOTh
MEIMYHY, Xap4oBy 1 TexHIUHy ouito. Oumis Ta 1i npena-
paté e(eKTUBHI NPH TacTPHTI, 3aKperax, BUPA3KOBIH
XBOpOOI MUTYHKY, MPU OTPYEHHSX, SIK OCHOBA IS JIiHi-
MEHTIB Ta HIIUX JIKAPCHKUX GOPM, SIK POZUNHHUK IS
KaM(opH, AeSKUX TOPMOHIB TOIIO. BXOIHUTE 10 cKiIamy
MpernapariB: UCTEHA, XOJIAroJl, OJIIMETHH, SKHUMH JIiKY-
I0Th HUPKOBO- 1 )KOBYOKAM'sIHY XBOPOOH. 30BHIIIHBO —
sk napdymepHi Ta kKocMeTH4HI 3aco0u. Hacriit cBixkoro
a00 CyXOro JIUCTS — TIOTeH3UBHUH 3acib (Serbin et al.,
2007b, pp. 244-245). PocnuHa MIMPOKO BUKOPHUCTO-
BY€ThCS B O(DINUHAIBHIA 1 HEODIUMHATBHIN MeIUIH-
Hi (Hrodzinskyy, 1992¢, pp. 268-269; Minarchenko,
2005g, p. 188; Lebeda et al., 2004g, pp. 484-485;
Mezhenskyy et al., 2016¢, pp. 170-172).

BucnoBku. Ha mincrasi ananizy indopmaunii Bera-
HOBJICHO KOMILJIEKC I'OCNOJAPChKO-IIHHUX BJIACTHBOC-
Teid 17 BUAIB CyOTPOMIYHUX POCIMH KOJIEKIii XOpoJib-
cbKoro Ooraniunoro camxy. Tak, 30kpema, HasiBHOIO
indopmanicro BCTAHOBJIEHO MEPCHEKTUBHICTH iX MpPak-
THYHOI0 BUKOPHCTAaHHsI Y odinMHAIbHINA i Heopinu-
HAJBHIN MeIMIUHI.

I1poBeneHe BUBYEHHSI TA y3araJibHEHHSI 1aCTh 3MOTY
MOMYJISIPU3YBATH BUPOLIYBAHHS TA BUKOPHCTAHHS Y JIi-
KYBAJIbHO-NIPOPLIAKTHYHHUX LHIAX eK30TUYHOI CaJl0BH-
HH CyOTPOMIYHOTO TOXO/KEHHSI, 2 TAKOXK CIPUSITUME
IPOBEICHHIO NMOJAIBLIINX iIHTPOAYKUIHHUX JOC/IiKEeHb,
10 30araTUThH Pi3HOMAHITTSI AJANTOBAHUX /I0 MiCIIEBUX
YMOB II0/IOBMX POC/IMH CyOTPOIIYHOIO MOXO/ZKEHHS.
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MALVA SYLVESTRIS L.: AHAJITUUHUMN OTJIAJ] MOIMUPEHHS, XIMIYHOI'O CKJIALTY,
BIOJIOTTYHOI AKTUBHOCTI TA MEJUYHOTI'O 3ACTOCYBAHHS (OIJISA] JITEPATYPH)

Axmyanvricme. Qimomepanis € 00HUM i3 npiopumemnux Hanpsmis papmayii. [lepesazamu ybo2o Hanpsmy €, 36ULAIIHO, 6IOHOCHA
be3nexa, docmynuicmoy, 3a0e3neueHHs 0ocmyny 0s ardell 6y0b-axoeo 6iky. Poouna Malvaceae cnasumvbcsa maxumu 1ikapcoKumu poc-
nunamu, sx Althea officinalis and Hibiscus sabdariffa, Malva sylvestris L., sika HUHI UKOPUCTIOBYEMBCS 3HAYHOIO MIPOIO Y MEOUYHIl
ma ghapmayeemuunii npaxmuyi.

Mema 0ocriorncenns — npoananizysamu ma y3a2aibHumu Oani AimepamypHux 0xcepen oo 60maHiuHol Xapakmepucmuxi, ape-
any nowupenns, emicniy 0i0102i4HO AKMUBHUX PEYOBUH A CheKMPY uKopucmanua y papmayii Malva sylvestris L. (xanayuku nicosi).

Mamepian i memoou. Jlimepamypui ma enekmponui dxcepena ingopmayii w000 GOMAHIYHO20 ONUCY, NOWUPEHHSL APeary, XiMiu-
HO20 CKAA0Y Ma PapMaKoIOIUHOI aKMUBHOCI.

Pezynomamu oocnioxycennsn. Malva sylvestris L. — ye 060- ab0 00HOPINHA POCIUHA, SIKA MAE WUPOKULL apean NOUUPEHHSL.

Malva sylvestris L. micmumbe 3Hauuy KiibKicmb O0I0N102IYHO AKMUBHUX DEYOSUH YV 6u2ial0i MIKpO- [ MaKpoeieMeHmis
(ocobnueo K, Fe), aminoxucrom i 6iikie (acnapacin), 6yenesodis (caxaposa i ¢ppykmosa), opeaniunux Kuciom (ujasnesa Kucioma,),
¢hnasonoioie (manveioun), 8imaminie, niemMeHmie ma ciusis.

Pocnuna suxopucmogysanacs 3 0a8Hix-0aeen 3a605KU NPOMU3ANATLHUM, NOM 'SKULY8ATbHUM, NOCAAONI0BANbHUM NPOHOCHUM, NPO-
TNUNYXTAUHHUM [ AGHMUMIKPOOHUM 61ACMUBOCTIAM.

Bucnosok. Pezynemamu ananizy 0anux onpaybo8aHux odcepen inpopmayii ceiouams npo wupoke po3noecioONiCeHHs: POCIUH,
YMICM Y POCTUHHIT CUPOBUHT YIHHUX OION0STUHO AKMUBHUX CNIOYK, 3HAUHUL CNEKMP (apmMakoio2iuHoi akmueHoCmi ma 3acmocy8aHHs
Malva sylvestris L. y meouyuni. Joyinohum € nooanvute 6inoul demanvhe imoximiune, hapmakoeHOCMuyHe ma apmakonoiuie
BUBUEHHSL POCTUH A NPOBEOEHHS OOTPYHMOBAHUX OOCTIONCEHD OISl 3 ACYBAHHA MONCTUBOCIT CIMBOPEHHS HOBUX NIKY8AIbHO-NPOPINIAK-
Mu4HUX 3ac00i8 Ha i OCHOGI.

Knrwuoei cnosa: Malva sylvestris L, kanauuxu nicosi, apeanvhe nowupents, 0i0102iyHO akmueHi peuosutl, hapmakoioiuna ak-
MUGHICMb.
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MALVA SYLVESTRIS L.: ANALYTICAL REVIEW OF DISTRIBUTION,
CHEMICAL COMPOSITION, BIOLOGICALACTIVITY AND MEDICAL APPLICATION
(LITERATURE REVIEW)

Actuality. Phytotherapy is one of the priority areas of pharmacy. The advantages of this direction are, of course, relative safety,
accessibility, ensuring access for people of any age. The Malvaceae family is famous for such medicinal plants as Althea officinalis and
Hibiscus sabdariffa. Malva sylvestris L., which is currently widely used in medicine and pharmaceutical practice.

Purpose of the article. To analyze and summarize the data of literary sources regarding the botanical characteristics, distribution
area, content of biologically active substances and the spectrum of potential use in pharmacy of Malva sylvestris L (common mallow).

Material and methods. Literary and electronic sources of information on botanical description, distribution area, chemical
composition and pharmacological activity.

Result and discussion. Malva sylvestris L. is a biennial or annual plant with a wide area of distribution.

Malva sylvestris L. contains a significant amount of biologically active substances in the form of micro- and macroelements
(especially K, Fe), amino acids and proteins (asparagine), carbohydrates (sucrose and fructose), organic acids (oxalic acid), flavonoids
(malvidin), vitamins, pigments and mucus.

The plant has been used since ancient times due to its anti-inflammatory, emollient, laxative, antitumor and antimicrobial properties.

Conclusion. The results of the data analysis of the studied sources of information indicate the widespread distribution of the plant,
the content of valuable biologically active compounds in the plant material, a significant spectrum of pharmacological activity and
the use of Malva sylvestris L. in medicine. Further more detailed phytochemical, pharmacognostic and pharmacological study of the
plant and conducting thorough research in the direction of clarifying the possibility of creating new therapeutic and preventive means
on its basis is expedient.

Key words: Malva sylvestris L., common mallow, area of distribution, biologically active substances, pharmacological effect.

Beryn. AkrtyanbHicTs. ®itotepamis 1 ditomenn-
[UHA BIIHOCITHCS O BUKOPUCTAHHS POCIIHH i3 METOIO
JIKyBaHHS Ta IMOJCTIICHHS 3aXBOPIOBAHb JIIOIAMHHU.
PocnuHy BUKOPHCTOBYBAIUCS JIOABMH B JIIKYBaJIbHUX
LIJAX 1€ 3aJI0Bro J0 MuceMHoi ictopii. He3Baxaro-
YU Ha T€ M0 CyYacHi 3aco0M TEepeHHSIH JiJIepCTBO
B JIIKyBaHHI 3aXBOPIOBaHb JONCH, POCIMHHI JiKap-
ChbKi 3acO0M OCTaHHIM YacoM HaOyBalOTh MOIYJISp-
HOCTI B YChOMY CBIiTi, OCKIJIbKH BOHH BBaXKarOThCS
Oe3MeYHINIMMU Ta MalTh HE3Ha4HI MOOIUHI e(peKTH
abo B3arami ix Hemae. Yci TpaBH BHKOPHCTOBYIOTHCS
y CBIXKOMY 200 BHCYIIIEHOMY Ta MOAPIOHEHOMY BUTJISI
(Shirwaikar, 2015).

CBiTOBHI PHHOK IIKApCHKUX POCIHH OLIHIOETHCS
B 135,8 mupa monapis CLLA y 2022 p., i IpOTHO3Y€Th-
cs1, o 10 2030 p. BiH 3pocTe npuoIM3HO 10 248,6 Mipa
nonapis CLIA, 3pocraroun Ha 7,9% mpoTsIroM aHali-
3oBaHoro mnepioxy 2022-2030 pp. (Yahoo Is Part of the
Yahoo Family of Brands, 2023).

Malva sylvestris L., a00 ManbBa 3BHUaiiHa, TAKOXK Bi-
JoMa sIK JIepeBHA MaJibBa Ta BHCOKa MayibBa. L[s pociu-
Ha TIPOTSTOM CTOJNITh BUKOPUCTOBYBAIACS Y TPaIMIIiHi-
Hili MeIuIHI, BOHA nomupeHa B [liBHIUHIA Amepwurii,
€Bpori Ta Okeanii. HemonaBHo BUeHI BUSBWIA HOBE
KOPHCHE 3aCTOCYBAHHS: JUI MPOTUIYXJIMHHOI Teparmii

®diroTepanis. Yaconuc

B KimiTuHax B16 (Malva Sylvestris L. — Plant Finder, nd;
Daniela, 2007, p. 90-95).

Mera gocaifKeHHs1 — TpoaHaNi3yBaTh Ta Yy3a-
TJIBHUTH JIaHI JITEpaTypHUX JDKEpesa Mmojo OoTa-
HIYHOT XapaKTEePUCTUKH, apeayly MOUIIUPEHHS, BMICTY
010JIOTIYHO AKTHBHHMX PEYOBHMH Ta CIEKTpPa BUKOPH-
cranHs y ¢apmanii Malva sylvestris L (kamauuku
JICOBI).

Marepianu Ta MeToau aociaigxkenHs. JlireparypHi
Ta eJIEKTPOHHI JpKepena iHopMallii 1moao 60TaHIYHOTO
OTINCY, apeaty MOIIMPEHHs, XIMIYHOTO CKIamy Ta dap-
MAaKOJIOT19HOI aKTUBHOCTI POCIIHHHU.

Pe3yabTaTn pociigxeHHss Ta iX o0OroBopeHHs.
Malva sylvestris L. — e 18o- a0 0JJHOpiYHA POCIIMHA,
sIKa Ma€ MIUPOKUI apeat MONTHPCHHS.

Malva sylvestiris L. MICTUTb 3Ha4HY KIJIBKICTB 010J10-
TiYHO aKTHBHUX PEYOBHMH Y BUINISAAI MIKpO- 1 Makpoee-
MeHTiB (ocobmuBo K, Fe), amiHokucnorT i OiKiB (acma-
pari), BymIeBoniB (caxaposa i (pyKkTo3a), OpraHiqHux
KHCJIOT (IaBiieBa KKCI0Ta), (IaBOHOIIB (MaTbBIINH),
BiTaMiHIB, IIFMEHTIB Ta CIIU3IB.

Pociuna BHKOpHCTOBYBaNAcs 3 NaBHIX-TaBCH 3aBJIs-
KA TPOTH3AMaIbHUM, [OM’SIKIIYBAJIbHUM, MOCIA0IIIO-
BaJIbHUM MTPOHOCHUM, TIPOTUITYXJIMHHUM 1 aHTUMIKPOO-
HUM BJIaCTHBOCTSIM.
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a

o Puc. 1. MaJIbBa_JIiCOB; o
(Malva Sylvestris L. | Plants of the World
Online | Kew Science, nd)

Krnacudikamis:

[apcrro: Plantae — Pociunu

[Miguapcteo: Tracheobionta — CymuHHI pOCIUHA
Cynepsinain: Spermatophyta — HacinHeBi pocnuHu
Bignin: Magnoliophyta — KBiTkoBi pociuHu

Knac: Magnoliopsida — IBomonsHi

ITigkmac: Dilleniidae

[opsinox: Malvales

Ponmuna: Malvaceae Juss. — Ponyna MabBoBHX
Pin: Malva L. — manbBa

Bun: Malva sylvestris L. — Manba Bucoka (USDA Plants Database, n.d.)

Boraniunmii onuc

Cmebno: npsaMocTosiue ado po3raityKeHe, 3aBBUIIKH
10-60 cM, BKpHUTE IPOCTUMH 200 3IPKOMOMIOHUMHU BO-
JIOCKaMH.

Jlucmxu: TIPOCTi, IO3IOBKHBO-YEPEIIKOBI, CyOOIKy-
JISIpHO-3aKpyydeHi. BepxHi JUCTKM MalTh 5—7 4acTOK
3 OKPYIJI0-3y0uacTUMH KpasiMu.

Kegimku: mooquHOKI a00 B Ma3ylUIHUX ITy4YKax, Ha He-
PIBHUX KBITKOHI)KKaX, KOPOTIII 32 JIUCTSI.

Yamnieuka mMae OBaJIbHO-JIAHIIETHI BIJUIUIA, KOPOTIII
3a yamreuky. Yameuka 37erka IMpHpoCcTia, 3 TPUKYTHH-
MU TIOALIaMH, SKI HE MPUXOBYIOTH IUIONOJUCTKIB. Bi-
HOYOK KPacHBOTO POXKEBO-(i0JIETOBOTO KOJIHOPY, BKPH-
TUH TEMHO-YEPBOHMMU JKUIKAMU 1 CHIIBHO MOpPi3aHui,
y 3—4 pasu noBmuii 3a yameuky. [11010MCTHKY ciTua-
CTO-3MOPILKYBATi, 3 TOCTPUM HE3yOUaCTHUM KPaEM.

Ilnoou: 12 HUPKOMOMIOHUX CIM'SHOK, SIKi 3aJHIa-
FOThCs 3porieHumu 10 3pitocti (A Guide to Medicinal
Plants in North Africa, 2005).

[omnpeHHs Ta KyJIbTHBYBAHHS

Towupenns y ceimi. Manvea nicosa (Malva sylvestris
L.) — omHOpiYHA pOCIIMHA, KA TMOLIUPEHA B perioHax
€poru, [liBHiyHOT Adpuku Ta IliBgeHHO-3aXigHOT
Asii. V IliBHiuHI AMepHLli BOHA HaTypallizyBajnacs Mo
Beiil ITiBnenniin Kanani ta CIIA 3a BUHATKOM KUIBKOX
mrariB Ha mubokomy [liBani (Bix Jlyiziamn mo @ino-
puan) (Malva Sylvestris L. — Plant Finder, nd; Malva
Sylvestris L. | Plants of the World Online, nd) (puc. 2).

Puc. 2. Apean y cBiti Malva sylvestris L.
(m — mpupoaHMIi; B — KyJTHBOBAHMIN)
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Howupenns 6 Yxpaini. Malva sylvestris L. pocte
y CBITJIMX Jlicax, cepejl YarapHuKiB, OIS JA0OpIr, Ha TO-
JIX, aJie 4YacTille B JIICOBHX MacHBax Ha miBHouY1 Jlico-
creny (Jlobona, Tepuunko, 2011. ¢. 37-41) (puc. 3).
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Puc. 3. Apean Malva sylvestris L. B Ykpaiui

30upanns Ta 30epiranns

Y MEIUUHUX IIISIX BUKOPHCTOBYIOTh KOPIHHS, KBIT-
KH, JIACTSI, & THOJI 1 1Ty POCIIHHY.

JIiist 3aroTiBii JUCTS 3pi3al0Th MiJ] 4ac PO3BUTKY Be-
reTarlii; 1e MoxXHa poOUTH IBivi Ha pik. JIucts obOpiza-
I0Th, BUJAJIAI0UH 2 ¢M YepelikiB. KBiTku 30uparoTh 1ic-
TSl TIOBHOTO PO3KPHUTTS, BIIOKPEMITIOIOUH KBITKOHOCH
BiJ] 4aIleyoK.

[ligroToBKa CHPOBWHH: CYIIIHHS Ha COHII, MOTIM
B ykpuTTi npu 35°C. BucymieHni kBiTku Ta Jucts 30e-
pITalOThCS B CYyXOMY MICIIi, 3aXHUIIEHOMY BiJl BOJIOTH Ta
cBiTia. Ilicas BUCHXaHHS KBITKU CTalOTh (iOJIETOBUMU
a00 TeMHO-(iosleToBUMHU. Y BHUCYIICHINW TpaBi 30epira-
€Thesl OIM3bK0 22% MOYaTKOBOI Baru, a B KBITKaX 1 JId-
cti — 110 18% 1 16% BimmosigHO.

BoceHu pexkoMEHIYeThCS BUKOIYBAaTH KOPIHHS,
KOJIM cTebsia MOYHYTh ITiJICHXaTH a00 TOBHICTIO BH-
coxHyTh. KOpiHHS peTenbHO MPOMHUBAIOTH, HE 3HIMa-
I0YM KOpPH, a IMOTIM JIAI0Th iM BHCOXHYTH B TiHI a0o
Jn00pe MpOBITPIOBAHOMY IPUMIIIEHHI, PO3KIABIIN iX
TOHKHM IIapoMm, 100 BoHH J0Ope Bucoxiu (A Guide
to Medicinal Plants in North Africa, 2005; Terninko,
2011, pp. 37-41).
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Crkuaj 6i0/10TiYHO AKTHBHHX CIOJIYK

1. Maxpo- i mixpoenemenmu. JIikapcbKi pOCIHUHU
€ TIPUPOJHNM JKEPEJIOM MiHEpalbHUX PEYOBHH y Hai-
OB KOM(MOPTHUX AT OOMIHHUX MPOLECIB JUIs 3B’ s-
3yBaHHS B OpraHiyHI CHONyKd. MiHepanbHUN CKIaja
MaJIbBU OPIBHIOBAJIN 3 HABKOJIUIIIHIM IPYHTOM 34 JI0TI0-
MOTOFO TTOJyM’STHOI aTOMHO-EMICIHOI CIIEeKTPOCKOTIIT,
SIKY IPOBOAIMIIN 3 BUKOPUCTAHHSAM CyMillli alleTUJICHY Ta
nmoBiTps (Tadi. 1).

JocnipkyBaHi 3pa3ku MICTATh YUCIICHHI €JIEMEH-
TH, TaKl SIK Kajii, KaJablii, 3a1i30, aJFOMIHIH, 0CcO0IH-
BO B jucTi. Kopinus Hakonnuye muHK (Terninko, 2011,
pp. 168-169).

Ilin wac mnopiBHsIBbHOTO aHamizy Alcea rosea L.
1 Malva sylvestris L. Oyno BusBieHo, mo Alcea rosea
L. nemonctpye Buiii piBai N, P, Na, Fe ta Mn, Toai sik
Malva sylvestris L. nemonctpye Bumii piBai K, Ca, Mg,
Zn i Cuy ix cknaai noxuBHUX pedosuH (Kordali, 2021).

2. Binku ma aminokuciomu

binku Ta aMiHOKHCIOTH € OCHOBHMMH MOJIECKYJAMH,
3 sSKUX 30y/OBaHI KIITHHH Ta OpPraHi3MH. YMICT OUIKiB
(N x 6,25) y 3pa3kax ouiHtoBaIu MakpoMeToaoM K’esb-
Tas.

HiHrpimuHOBHIA TeCT MPOBOIMIN HA PI3HUX EKCTPAK-
TaxX MaJIbBH, BUSIBIAIOUH HAABHICTh aMiHOKHCIIOT Y KOX-
HOMY 3pa3Ky. 3a JOIOMOTor Xpomarorpadii B ycix
JaCTHHAX POCIHMHH BUSBIECHO aclapariH, TIyTaMiHOBY
KHCIIOTY, IIPOJIiH, apriHiH 1 iinuH. byno BUsBICHO, 110
IJIO/IM Ta JIUCTS MICTSTh TPEOHIH, CEPHH, aJIaHiH, BaJliH,
(eHinanaHin Ta TiCTUANH, TOAL SIK Y IUIOAAX BUSBIEHO
neinuH, a B uceti — 1i3uH (Barros, 2010, pp.1466—-1472;
Terninko, 2012 pp. 81-84) (Tabm. 2).

3. Byenegoou

JlocmipKeHHST TToKa3aiu, Mo OUTBIIICTh BYTJICBOJIB
Y POCJIIMHHHUX MaTepiajax, OTPUMaHUX 13 MoJicaxapu/iiB,
JIEMOHCTPY€E HEB1JIOMHUI ME€XaHi3M aHTHOKCHUIAHTHOT aK-
TUBHOCTI. Y JHCTI caxapo3a Oyjia HaWMoIWpeHIIINM
ByreBoaoM (3,97 1/100 T cyxoi macu), Toai sk Gpyk-
TO3a repeaxana B kBiTkax (8,72 r/100 1) i mmroko3a —
y He3pinmux mwionax (1,52 r/100 r) 1 B IMCTIHO-KBITKO-
BUX cTeOnax (4,74 1/100 r). KBiTKM BUSBWIN HAWBHIIHHA
3arajJbHAN YMICT IyKpiB 1 HAWBUINHUI piBEHb (PPYKTO3N
Ta TJIFOKO3M, TOJI SIK HE3pUIi TUIOAM MOKa3adu HaWHMK-
Uil piBeHb 3aranbHOro Mykpy (2,30 /100 r). (Mousavi,
2021, pp. 1-13; Barros, 2010, pp. 1466—1472) (tadmn. 3).

4. Kupni kuciomu ma cmepuHu

Kinbka nmocnmmkeHs wioniB poauan Malvaceae noka-
3aM HASIBHICTH ITUKJIOMPOIICHOIIHIX TOXITHUX >KUPHHX
kuciot. Haituacrime 3ycrpivatotbest crepkysosa (9,10-me-
THJICH-9-0KTaJICIICHOBA) 1 MaJIbBaJIOBa (8,9-MeTHIICH-8-TerI-
TaJICICHOBA) KUCIIOTH. SIK MpaBHII0, OOH/IBI JKMPHI KUCIIOTH
MPUCYTHI Pa30M Y KOHLIEHTPALIIsIX, SIKi 3MiHIOIOTHCA 10 60%
3aJIeKHO BiJI BHJLY, 1 BOHH 3a3BHYAil CYIIPOBODKYIOTECS HE-
BEITMKUMH KITBKOCTSIMH aHAJIOT1B IIKJIONPOTICHOITIB. BoHH
TaKOXX MICTSIThCS B JIMCTKAX, KOPEHSIX 1 MaroHax.

Jlimigm mocmipkyBanu 3a jgornomororo ['X-MC Ha
BMicT xupHuX kucnot (TeSevic, 2012, pp. 221-227)
(tadmn. 4).

5. Opeaniyni kuciomu

ExcrparoBano 13 opraHidyHUX KHCIOT i3 JHCTS M.
sylvestris. 111 cionyku COpuUsiIOTH PO3BUTKY IMyHOCTH-
MYNIOIOUMX Ta AHTHOKCHIAHTHHX BJIAaCTHBOCTEH M.
sylvestris Ta iX mpenapariB Ha OCHOBI ITMX TMPUPOIHUX
cnoiyk. Ix amamisysamum xpomarorpadicro (Mousavi,
2021, pp. 1-13) (Tadm. 5).

Ta6mmis 1
Pe3yabraTn anajizy MajibBM NOPiBHAHO 3 IpyHTOM ( MI/100r)
Eaementn | Jlucrst | Iaoan | Kopinns | KsiTkn | I'pyur
MakpoeneMeHTH
K 5010 3300 2070 3120 2200
Ca 1435 890 550 830 1700
Mg 500 500 310 470 9500
Na 17 11 70 10 1300
Si 1200 445 520 415 32500
P 285 210 115 190 230
MikpoeneMeHTH
Fe 80 33 48 52 2900
Mn 8 8 5 8 1500
Al 50 11 34 31 5600
Pb <0,03 <0,03 <0,03 <0,03 2.8
Ni <0,03 0,40 0,14 0,21 5.5
Mo <0,02 <0,02 <0,02 <0,02 0,7
Cu 0,83 1.7 1.7 1.7 2.1
Sr 33 22 14 16 12
Zn 1.7 1.1 6.9 1.0 10
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Tabmuig 2
YmicT 6iiIKiB i aMiHOKHCI0T
JIucrs KBiTKH [Tnoou Crebna Kopinus
Binxu
(/100 t cyxoi maci) 12.25 8.50 3.26 14.26 -
Awminokucmora Mr/100 mMr
Asn 1.9 - 1.5 - 1.0
Thr* 1.1 - 0,35 - 0,2
Ser 0,8 - 0,3 - 0,155
Gln 1.8 - 0,85 - 0,35
Pro 1.75 - 1.0 - 0,6
Gly 1.1 - 0,55 - 0,3
Ala 0,8 - 0,35 - 0,25
Cys Crign - CIIiau - CIiau
Val* 0,6 - 0,3 - 0,155
Met* 0,3 - 0,15 - 0,1
Tle* 0,25 - 0,15 - 0,1
Leu* 0,1 - 0,4 - 0,155
Tyr** 0,45 - 0,35 - 0,2
Phe* 0,75 - 0,5 - 0,2
His** 1.1 - 0,6 - 0,25
Lys* 0,7 - 0,2 - 0,1
Arg** 2.5 - 1.0 - 0,35
3araipHUN BMiCT
HE3aMiHHUX 16.0 - 8.55 - 4.47
AMIHOKHCIIOT
Bincotoxk (%)
HE3aMiHHUX
aMIHOKHCIIOT BiJ 23.75 - 23.98 - 22.62
3arajibHOI KiTbKOCTI
AMIHOKHCIIOT
[Mpumitka: * He3aMiHHI aMiHOKUCIIOTH; ** yMOBHO He3aMiHHI aMiHOKUCIOTH
Tabmuns 3
Cxuan ByrieBodiB (1/100 r cyxoi macu) y pisHux yacrunax Malva sylvestris L.
Jluctst KBiTk1 Hespini mwionu Crebna
Dpykrosa 1.82 8.72 0,40 3.53
I'moxo3a 3.15 7.63 1.52 4.74
Caxapo3sa 3,97 2.47 0,11 3.30
Tperanosa 2.67 1.47 - 3.09
Paginoza - - 0,26 -
3arajgbHU LyKOp 11.61 20.02 2.30 14.67
Tabnus 4

Bincorok JgiminiB i ckian sKUPHUX KUCIOT 1BOX BUIiB Malvaceae

M. sylvestris M. sylvestris var. Maspumana
KupHi xkucaoTn 9.60 7.18
[ManeMiTHHOBA KHCTOTA 24.28 23.22
CreaprHOBa KHCIOTa 3.68 3.06
ITansmiToNEiHOBA KHCIOTA 0,33 0,34
OsefHoBa KUCIIOTA 13.66 13.00
JliHoneBa kuciora 44.16 48.30
JlinoneHoBa KucioTa 0,77 0,83
Lo e ors
CrepKysioBa KHCIOTa 0,52 0,42

== 150

®ditoTtepanis. HYaconuc

Ne 3, 2023




Bionoria. Papmauin

Tabmuns 5

KinbkicHuii ymicT opraniynux kucjaor y aucti M. sylvestris

Kucnora Hac yrpumanns YmicT (Mr/kr) Kucnora Hac yrpumanns VYmicr (Mr/kr)
(xB) (xB)

[llaBneBa 8,88 4170,7 ®dewninonrosa 16.62 103.6

ManonoBa 11.13 1284.4 Cauinona 16.93 219,0

Dymaposa 11.97 6924,8 Sl6myqna 21.32 3510.0
Bypmtuaosa 12.95 6449 Jlnmonna 28.46 13133,2

benzoiina 13.96 60.1 BawninbHa 31.33 84.3

I'tyrapoBa 15.51 37.7 Depynosa 38.99 397,7

-KyMapoBa 39,73 65.9

6. Drasonoiou

Malva sylvestris L. MICTUTb 3HaYHY KIJIbKICTh ()J1aBO-
HOIMIB, IK ITOKA3aJI0 TOCIIKEHHS, SIKE BKIIIOUAJIO BIJINB
Ha Xap4yoBHH MOTEHIIa] HOro eKcTpakTiB. DiaBoHOIIN
OyJM BUSIBIICHI TIEpEBaKHO B KBITKax, 0COOJMBO aHTO-
[iaHW, TaKl SK MalbBiAWH 3,5-TUTTFOKO3K] (MallbBiH),
SKAH 3yCTpiYaeThCsl BHUKIIOYHO B KaTiOHHIN ¢opmi
¢masimiro (Vadivel, 2016, pp. 33-45; Barros, 2010,
pp. 1466-1472) (Tabn. 6, puc. 4).

Tabmuis 6
3aranbHa KIBKicTH (pu1aBoHOINIB (MI/T)
Jlucrs KBiTkH 3pini moau Credia
210.8 46.6 25.4 143.4

Puc. 4. ®aaBonoinu B Malva sylvestris L.:
a — MaJbBigiH; b — neabQiniauH; ¢ — renicrein;
d — nianigun; e — neryHinuy; f — rinonaeTun

7. Aumouyianu

AHTOIIaHK — (EHOJBHI CITONYKH, SKI MIiCTATHCS
B MEJIIOCTKAX 1 320€3MeUy0Th X KOJip.

Pocimay, siKi MICTATH aHTOIIAHU, XapaKTEPU3YIOTh-
CSl BUCOKOIO aKTHUBHICTIO OKHCHO-BITHOBHUX 010XiMi4-
HUX PeaKIliid, OCKIJIbKU 3aBIJKA CIICIUPIIHIA XIMITHINA
CTPYKTYpi aHTOLIaHiB arJIiKOHU € AKTUBHUMH yYaCHUKa-
MU O10XIMIYHHX MPOIIECIB.

Pocnnu poauuu manbeosi HanivyroTh Onu3pko 1 500
BHJIIB 1 OyJIM IIIMPOKO PO3IOBCIOKEH] Ha TepuTopii Jly-
raHcekoi obmacti. KBiTku pocnuH i€l poanHH MaroTh
sICKpaBe 3a0apBIICHHS — BiJl OJ11J10-pOXKEBOTO J0 YOPHO-

®diroTepanis. Yaconuc

(ioneToBoro, IO 3yMOBICHO HASBHICTIO B HUX AaHTO-
IiaHiB, 30KpeMa MaJbBiMHY. AHTOI[IaHH CIOCTEPIraan
3a JIOMIOMOTOIO JIBOX METO/IIB eKCTpaKIiii Ta YD-criekTpo-
¢doromerpii (Onishchenko, 2012, pp. 126—127) (Tabm. 7).

Tabmuns 7
PesyabraTn BMicTy aHTOLiaHIiB y KBiTKaX POANHH
Manveosux
" MaabBa KapJuKoBa
MausbBa 3BH4aiiHa (Malva neglecta
MeTon (Malva sylvestris L.) Wall,)

Mictarts y %

A (ManbBiiH) 0,12 0,11

B (umianignn) 0,15 0,09

8. Tepnenu

XiMIYHHH CKJ1a]] BOJHOTO eKCcTpakTy Malva sylvestris L.
Oyno gocmimkeno 3a nornomororo BEPX, SIMP ta MC-a-
HaJTi3y, IO MPU3BEIIO JI0 BHUIUICHHS ceckBiTepricHy (14)
1 HOBHUX TETPariJpOKCUILOBAHNX JIHIHHUX JUTEPIICHIB
(21), a TakoX JBOX MOHOTEPIICHIB: JIHAJIOONY Ta JIHAJIO-
ony (Cutillo, 2016, pp. 481-485) (puc. 5).

OH

OH

-
(2
A
{
Vi

14 21

Puc. 5. CtpykTypa HOBHX TepneHiB,
BUJLNIeHUX i3 M. sylvestris

9. Bimaminu

AHTHOKCUJAHTHY 110 MaJbBU 3yMOBIIOIOTH TOKO(e-
pomu (BitamiH E) 1 ackopOiHoBa kucnota (Biramin C) Ta
kapotuHoiau. HaiibinpIe ackopOiHOBOT KUCIIOTH MIiCTSTh
KBITKH, a BiTaMiHy E — 3ejieHi poCIMHHI TKaHUHH.

Toxodeponu B opranizMi JOIUHHE BBAKAIOTHCS 4yH0-
BHUM 3ac000M I PO UTAKTHKH paKy. [neHTudikaiiro
Toko(epostiB mpoBoawH 3a goromororo BEPX, tomi sk
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Tabmurs 8
Cxuiaj BiTaMiHiB y pi3HHX YacTHHAX POCIUH (MI/T eKCTPAKTY)
Jucrs KBiTku He3spini miiogu Credna
AcKopOiHOBa KUCIIOTA 0,17 1.11 0,27 0,20
Kaporunoinn 0,19 0,03 0,01 0,11
Toxogeponn:
a-ToKO(epoI 83,70 14.03 2.07 28.40
B-Toxodepon 1.48 0,57 0,26 0,57
y-ToKO(epoIt 20.05 2.53 0,28 5.93
S-ToKodepo 1.29 0,24 - 0,02
Tabnung 9
CrnekTpodoToMeTPUUHNI aHAJII3 MIrMeHTIB
. Pensiu (2005), Moxamxxep (2016), Omopa (2023),
IlirmenTt . . ..
MKT/T CyX0i Macu MKTI/T CyXo0i Macu MKTI/T CyXoi Macu
Xiopodin A 11.93 2,491 1,9-1073
Xopodin B 1.66 4,025 1,6 - 107
Kaporunoigu 5,185 0,054 104.1

CHEKTPO(POTOMETPiI0 BUKOPUCTOBYBAJIN JJIsl 11eHTH(]I-
KaIlii TokogepoiB Ta ackopOiHOBOi kuciaoTH (Mousavi,
2021, pp. 1-13; Barros, 2010, pp. 1466—1472) (Tadmn. 8).

10. Hiemenmu

HasBuicTth xnopodiny a, xsopodiny b 1 kcaurodiny
MIATBEP/PKCHO BHUIIJICHHAM IIITMEHTIB 3 alleTOHOBOTO
eKCTpaKTy IUX BUAIB pociuH. Choroani xsopodinu ta
KapOTHHOIM BIIPAlOTh JIy’KE BKIHMBY POJb Y MPO-
(hinakTULi Ta JIKyBaHHI Pi3HUX 3aXBOPIOBaHb JIIOJUHH,
y TOMY YHCIIi IMyHHOT CUCTEMH, Pi3HUX (OPM MIKIPHUX
3aXBOPIOBaHb, i IM IMPHUITUCYIOTh XapaKTEPHY aHTHOKCH-
JAHTHY JIO.

KinpkicHuit aHami3z mpoBOAMIIH 32 JOTIOMOIOIO CIIeK-
TpodoromeTpii 3a MeTogom Penziua (2005), Moxamkepa
(2016), OmOpa (2023) (Tadim. 9).

11. Causu

CepenHiit BUXiJi CyX0ro ciusy, orpumanoro 3 Malva
sylvestris L., 6yB npubmuzno 4,2%. JlocmimkeHHs ro-
CTpO1 TOKCMYHOCTI 000X CIIM3IB HE BUSBWIO IPOSBIB
TOKCHYHHMX CHHIpOMIB. CycleHayroui BIacTHBOCTI
Malva sylvestris L.—0,5,1,1,512% mac./00. y cycniensii
kapOoHaty KanbIlito. 3HadeHHs pH cycrensiii Oyio 3ier-
Ka OCHOBHUM. BOHM MalOTh HU3bKY IIBUAKICTH CEMMEH-
Tallii, BUCOKY B'SI3KiCTh, Ci1a0onykHui pH 1 nerko nuc-
HEepPryoThesl. TaKMM YHHOM, MOJKHA 3pOOUTH BHCHOBOK,
0 eKCTparoBaHuii cim3 i3 wionis Malva sylvestris L.
Ma€ MOTEHIIiaT CyCIIeHIYI0YOT0 areHTa HaBiTh 32 HU3b-
KOi KOHIICHTpAIIil Ta MO’Ke BUKOPHCTOBYBATHUCS SIK (ap-
maneBTuuHuM a1’ toBaHT (Yeole, 2010, pp. 385-389).

12. Anxanoiou

Metonom BEPX 3 Y®-gerekropoM Oya0 KiTbKICHO
BH3HAYCHO JIBA AJIKAJIOiJU: CAHI'BIHApWUH Ta OepOepHH
y Hu3bKuX KoHUeHTpauiax 0,00509% ta 0,1011258%
BixnosinHo (Mohajer, 2016).
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Xoua ManpBa 3BMYAifHa MEHII KOPHUCHA, HIXK AJTes
nikapcebka (Althaea officinalis), npote BoHa € e(heKTUB-
HUM 3aCTIOKiHIMBUM 3aCO00M.

KBiTKM Ta nHCTS MOM’SKIIYIOTh 1 J00Ope jJornomara-
I0Th HA YyTIMBUX JUISHKAaX IMIKipH. IX 3aCTOCOBYIOTH
y BUIVISLZII IPUMAPOK, 1100 3MEHIINTH HAOPSIK 1 BUBECTH
TOKCHHH. 3a MpHHOMY BCEPEAMHY JIHCTS 3MCHIIYIOTH
MOJIpa3HEHHS KUIIIEYHUKA 1 MalOTh TIPOHOCHY JIifO0.

SIkmo 3BHYAHY MalbBy IOEAHATH 3 EBKATIIITOM
(Eucalyptus globulus), ne crane Xopomunm 3aco0oM Bij
KaIllTIo Ta 1HITUX XBOPOO IPyIHOT KIIITHHH. SIK 1 anTero,
KOpiHb MallbBU MO)KHA JaBaTH JITSAM, OO MOJICTTIUTH
npopisyBanHs 3y0iB (Chevallier, 2016, p. 336).

ExcTpakTu cBiXki MalOTh aHTUMIKpOOHY Jif0, CYTTe-
BO BIUTHBAIOTH SIK HA TPAMITO3UTHBHI, TaK 1 Ha TpaMHeTa-
TuBHI Oaxrepii (Popova, 2014, pp. 41-48).

Malva sylvestris L. mokazaau NpOTHUIYXJIHHHY aK-
THBHICTB y KiliTuHax B, 1 e 3a0e3ne4yernbes (raoHo-
imaMu: KBEpIETHHOM, IIT€HIHOM, T€HICTETHOM, Mipille-
tuHOM (Alesiani, 2007, pp. 90-95).

Bonna dpaxuis Malva sylvestris L. mponeMoHCTpY-
Bajia MPOTHU3AIAIbHY, KOHTPOJIBOBAHY OCTEOKIACTOTEH-
HY JIi0 Ta aHTHOKCHAAHTHY 34aTHICTh y PI3HUX METOIaX
in vitro Ta in vivo. OKpiM TOT0, IPHUITYCKAIOTh, 10, Ypa-
XOBYIOUH HOTO 0ararolijbOBy aKTHBHICTh, O10aKTHBHA
¢paxiist Moxke OyTH KOPHCHOIO y Teparii XpOHIUYHHX 3a-
najJbHUX 3aXBOproBaHb (Benso, 2016, p. 1-19).

Malva sylvestris L. BUIIIS€TbCS 3 YUCICHHUX BH-
B, SIKi BAKOPUCTOBYIOTHCS y TPATUIIIHHIA METUIIMHI Ta
XapdyBaHHI 3aBASKM X PI3HOMAHITTIO BHKOPUCTAHHS.
[ToBimomiseThbes, 11O i crioxuBaHHs modaocs B 3000 p.
JIO H. €., a apXCOJIOTIYHI JOCIiIKEHHs MMOKa3alu JO0Ka-
3W HasBHOCTI HaciHHA Malva sylvestris L. y 3yOHOMY
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Tabmmms 10
IMatenTn Ha ocHoBi Malva sylvestris L.
Ne Im'st ABTOp Kpaina Ne nareHty 3acTocyBaHHs
1.PocnuuHa peyoBuHa
ditocybdcTanmis Ha Mae IpoTU3anaIbHul
OCHOBIi cupoBuHU Malva Oxcana Hem'situx, e(eKT, Ha OCHOBI JIMCTS
1 | sylvestris 3 npotu3anans- | Ynsna OnumieHko, [nHa VYkpaina 90284 MaJjibBH, 3i0paHoro y ¢asi
HUMH BIIaCTUBOCTSIMH Tepuenko TIepe/IIBITIHHS
(Nemiatykh, 2014) 2. PocnunHa peyoBHHA Ha
OCHOBI KOPCHIB MaJIbBU
Jlikapchkwuit 3acib 3 .
. Jlikapcpkum 3aco0oM 3
AQHTHUOK-CUJIAHTHOIO Ji€to, | Okcana Jlazapuyk, YinsHa .
o . . . AHTHOKCH/IAaHTHOIO JII€I0 €
2 CTBOPEHHI HA OCHOBI Omninenko, Okcana VYkpaina 105593 N .
. \ T'YCTHH €KCTPAKT i3 JIUCTS
mucta Malva sylvestris | Hem'situx, Inna TepHenko
MaJbBH
(Lazarchyk, 2014)
Kowmrosuuis, mo mictuts | Bionerra Mouosa Kamius, Manwea 3suuatina JI.
ekctpakT Malva sylvestris |  Penp6inb Yxao, Mipi EKCTPAKT MOXKE IIOKPAIUTH
3 Ta H0ro 3aCTOCYBaHHS Cetibepr CIIA WO02006047470A2 €TaCTHUYHICTh TKaHHH,
Ha TKaHMHAX CJIU30BO1 (cnoxuBau Johnson & CTPYKTYpHY LITICHICTB i
o6oonkH (Stone, 2006) Johnson) BHPOOJICHHS CITH3Y.
ExcTpakTy ronoBok poMamiku
. (Matricaria recutita),
®dapmareBTU4HI . ..
KopeHiB anrei (Althaea
KOMITO3HILIT 1151 L .
. officinalis L.), KBITOK MaJbB1
MICLIEBOTO 3aCTOCYBaHHS, .
0 MICTSTE CKCIDAKTH (Malva sylvestris) L.),
4 e paKt Mapio bapansai Itanis WO03033007A1 KBITKH JIUTH KPYHTHOIHCTOL
JTKapChKUX POCIINH i3 s S
(Tillia Platyphyllos) i kBiTku
HPOTH-3aIAIBHOIO Ta . o
pyBIICBOI TIATBHICTIO TUcsHoicTHHKA (Achillea
‘ millefolium L.) HagineHi
(Baraldi, 2003 ) A )
[POTU3aNaIbHUMHU Ta
pyOLIEBUMH BIACTHBOCTAMH.
Komb6inoBanwmii mpemnapar Esxeni beprpan,
Jutst ostertieHsst 6omo B | Marilyn Gentilhomme, [MoeanaHHs MeLy, POTIOICY,
5 TOPJIi, IO MICTUTh MEJI, Aurore Vigneau (Urgo Opaniis WO02023057390A1 | 3eneni i MaNbBU IOTIOMArae
MIPOTIOITIC, OCUINXY Ta rech innovation et TMOJIETIIUTH OiIb y TOPIi.
manbBy (Bertrand, 2023) developmentpemen t)

KaMeH1 cKaM’ sHijocTedl moauHu B perioni Cupii
(Henry, 2008, p. 1-8).

JlikyBanbHO-IpOiIaKTUYHI [IpernapaTd Ta MaTeHTH
Ha OCHOB1 MaJIbBY 3BMYaiHOI HaBeaeHo B Ta0i. 10.

KyasTuByBaHHS

Ak i Konu caoumu Mansey

ManbBy JiCOBY CiIOTb HaBECHI IiCIIsl HEOE3MEeKH 3a-
MOPO3KiB IIPSIMO B caJly Ha JUISHI, SKa OTPUMYE ITOBHE
COHLIE Ta Ma€ NMEBHUM 3aXUCT Bij BiTpy. Pocnuau mManb-
BH JI0OpE POCTYTh y 3BHYAHHOMY IPYHTI, SKIIO BiH JIO-
Ope npeHoBaHUU. Y paiioHax i3 M’SIKOI0 3UMOIO HACiH-
Hsl MallbBU MOXKHA BHCIBaTH 1 BOCeHHU. [louaTtok mociBy
B MPUMILIEHH] HE PEKOMEHIY€EThCS, OCKUIBKA MajbBa
noraHo nepecajpkyerbest (McAlpine, 2023).

Csimno

MaunbBa notpedye COHIS 1 MOXKE MEPEHOCHTH He-
BEJIMKY KUIBKICTh TiHi, ajle KOJip UBITIHHSA MOXe OyTH
MIPUTITYIICHAM.

3011blIeHHs] IHTEHCUBHOCTI CBIT/JIa 3HAYHO CHpHS-
JI0O COMaTHU4HIN mpomidepariii eMOpioHa, ajie He pocTy
KynsTypu. OlHaK coMaTH4YHUN eMOpioreHe3 He BinOy-
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BaBCsl, AKIIO KylIbTypu Oynu BUCTABJIEHI Ha CBITJIO Bi-
JIpa3y IMicisl 1HOKYIAIii, moTpiOHa Oyia MiHIMaibHa
MoYyaTkoBa IHAYKLiA iHKyOauii B TempsBi (IpuUHANM-
Hi npotsirom oxHoro nHs) (McAlpine, 2023; Konstas,
2003, p. 315-319).

Ipynm i 600a

Bosnoruii, 1o6pe ApeHOBaHUi IPyHT, 30araueHuit op-
TaHIYHUMH PEYOBHHAMH, € 1I€aTbHAM, X04a JOCTaTHBO
3BUYAWHOTO IPyHTY. [lesiki aBTOpH MOBIIOMIIIOTH IPO
IIKiUTHBU BIUTUB XyA0OH, KON POCITHHA BUPOILYETHCS
Ha 0araTwx a30TOM IPYHTaX, POCIHMHA MAa€ TEHICHIIIIO
KOHIICHTPYBATH BHCOKI PIBHI HITPATIB y CBOEMY JTUCTI.
Jlesiki pOCITUHM MaJbBU MOXYTh aJanTyBaTUCS IO CY-
XUX yYMOB, alie OUIBIIICTh BiJJIA€ MEpeBary BOJIOTOMY
cepenouily. Crioyatky BOHU OTPUMYIOTh KOPHCTh Bil
IIOTM>KHEBOTO TOJIUBY, ajie MOJIMBAaTH iX Tpeda riudo-
KO KoxkHI 10—14 nqHIB micis TOTO, SIK BOHU MPUKHIACS
(McAlpine, 2023; Konstas, 2003, pp. 315-319).

Jlobpuso

VYnoOproBatu pOCIMHN MAJIBBH CJIJ OJMH pa3 Ha PiK
Mi3HO BOCEHH a00 PaHHBOIO BECHOIO 30aJlaHCOBaHUM JI0-
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OpHMBOM 13 TIOBUTHHUM BUBLUJIBHEHHSIM 13 CITIBBIJTHOIIICHHSIM
10-10-10 NPK. [Inist BUKOpHCTaHHS KiJTBKOCTI JOTPUMYH-
Tecs IHCTPYKILii Ha ymakoBLi mpoaykry (McAlpine, 2023).

BucHoBku. MaiibBa 3BM4YaiiHA — Le POCJIMHA, KA
IIHMPOKO PO3MOBCHIKEHA TA BUKOPHCTOBYETHCS B Me/IH-
[HHI, OCKUJIbKH Ma€ 3aCMOKINAINBY, NOM SIKIIIYBAJIbHY,
AHTUMIKPOOHY, AHTHOKCHIAHTHY TAa NPOTUIYXJIUHHY
Jli10, a2 TAKOK MOKe 3MEHIIYBATH HAOPSK i BUBOIUTH
TokcuHM 3i mkipu. Ilin yac BupoOHUUTBa dapmane-

BTHYHOI MPOAYKILI JTMCTSI, KBITKH i KOPiHHS MaJIbBH CY-
warb. 1o pocjiuHy MOKHA BUKOPHCTOBYBATH SIK NpPH-
pornne qxepeno ¢uiaBoHOIAIB (MaNbLBiiH, neabdiniauH,
reHicTeiH, WiaHiliH, NeTyHiuH, rinojiaeTuH). Y HACiHHi
BHUSIBJIEHO HASIBHICTH IMKJIONMPONEHOITHUX TOXiIHIX
SKUPHUX KHCIOT. KBiTKH MicTSITH HAli0LIbLIY KiNbKiCTh
acKopOiHOBOI KHMCJIOTH, TOAi SIK 3eJIeHi POCIMHHI TKa-
HUHHU MicTATH HaliblIbme Bitaminy E. Cepenniii Buxin
CYyXO0ro cJ1u3y, oTpumMaHoro 3 Malva sylvestris L., — 4,2%.
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MALVASYLVESTRIS L.: ANALYTICAL REVIEW OF DISTRIBUTION, CHEMICAL COMPOSITION,
BIOLOGICALACTIVITY AND MEDICAL APPLICATION (LITERATURE REVIEW)

Actuality. Phytotherapy is one of the priority areas of pharmacy. The advantages of this direction are, of course, relative safety,
accessibility, ensuring access for people of any age. The Malvaceae family is famous for such medicinal plants as Althea officinalis and
Hibiscus sabdariffa. Malva sylvestris L., which is currently widely used in medicine and pharmaceutical practice.

Purpose of the article. To analyze and summarize the data of literary sources regarding the botanical characteristics, distribution
area, content of biologically active substances and the spectrum of potential use in pharmacy of Malva sylvestris L (common mallow).

Material and methods. Literary and electronic sources of information on botanical description, distribution area, chemical
composition and pharmacological activity.

Result and discussion. Malva sylvestris L. is a biennial or annual plant with a wide area of distribution.

Malva sylvestris L. contains a significant amount of biologically active substances in the form of micro- and macroelements
(especially K, Fe), amino acids and proteins (asparagine), carbohydrates (sucrose and fructose), organic acids (oxalic acid), flavonoids
(malvidin), vitamins, pigments and mucus.

The plant has been used since ancient times due to its anti-inflammatory, emollient, laxative, antitumor and antimicrobial properties.

Conclusion. The results of the data analysis of the studied sources of information indicate the widespread distribution of the plant,
the content of valuable biologically active compounds in the plant material, a significant spectrum of pharmacological activity and
the use of Malva sylvestris L. in medicine. Further more detailed phytochemical, pharmacognostic and pharmacological study of the
plant and conducting thorough research in the direction of clarifying the possibility of creating new therapeutic and preventive means
on its basis is expedient.

Key words. Malva sylvestris L., common mallow, area of distribution, biologically active substances, pharmacological effect.
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MALVASYLVESTRIS L.: AHAJITUYHUH OTJIA] MOWMUPEHHS, XIMIYHOT' O CKJALY,
BIOJIOTTYHOI AKTUBHOCTI TA MEAUYHOI'O 3ACTOCYBAHHA (OIVIAJ JITEPATYPH)

Axmyanvuicmo. Qimomepanis € 00HUM i3 npiopumemnux Hanpsmis papmayii. [lepeeazamu ybo2o Hanpsmy €, 36ULAIIHO, 6IOHOCHA
besnexa, docmynuicmoy, 3a0e3neueHHs 0ocmyny 05 ardell 6y0b-axoeo 6iky. Poouna Malvaceae ciasumobcs maxumu 1ikapcoKumu poc-
suHamu, sx Althea officinalis and Hibiscus sabdariffa, Malva sylvestris L., aka Huni 6UKOpUCMOBYEMbCsL 3HAYHOIO MiPOIO Y MEOUUHilL
ma ghapmayeemuynii npaKmuyi.

Mema oocnioscenna — npoananizyeamu ma y3azareHumu Oaui aimepamypHux odjcepein wo0o OOMAaniuHoi Xapakmepucmuxu,
apeany nowtupenns, emicmy 6ioN02iuHO aKMUBHUX PeYOBUH MA CNeKMPA BUAGLEH020 GuKopucmanis y gapmayii Malva sylvestris L.
(Kanauuku 1icosi).

Mamepian i memoou. Jlimepamypui ma enekmponHi Oxcepena iHgopmayii wo0o GOMAHIUHO20 ONUCY, NOWUPEHHS apeay, XiMiu-
1020 CKAady ma hapmarono2iuHoi akmugHocmi.

Pezynomamu oocnioscennsn. Malva sylvestris L. — ye 060- abo 00HOPINHA POCIUHA, SIKA MAE WUPOKULL apean NOUUPEHHSL.

Malva sylvestris L. micmumb 3HauHy KitbKicms 6Ii010214HO AKMUBHUX PEUOSUH Y 8UTIA0I MIKpO- I Makpoenemenmis (ocoonuso K, Fe),
aminoxuciom i 6iKi6 (acnapazin), 8yenesodis (caxaposa i hpykmosa), opeaniunux KUcIom (wasneea KUcioma), pirasonoioie (Maibei-
OuH), 6iIMAaMiHie, nicuenmie ma ciusie.

Pocnuna suxopucmosysanacs 3 0agnix-0agen 3a805KU NPOMU3ANATLHUM, NOM SKULY8ATLHUM, NOCAAONI0BANHUM NPOHOCHUM, NPO-
MURYXAUHHUM | AHMUMIKPOOHUM 81ACMUBOCIIAM.

Bucnosok. Pezynomamu ananizy 0anux onpaybo8aHux odxcepel iHpopmayii ceiouams npo wupoke po3noecioONiCeHHs: POCIUH,
YMICM Y POCTUHHIT CUPOBUHT YIHHUX OION0STUHO AKMUBHUX CNOYK, 3HAYHUL CNEKMP (apMakoio2iuHoi akmueHoCmi ma 3acmocy8aHHs
Malva sylvestris L. y meouyuni. Joyinonum € nooanvuie 6invui demanvhe gimoximiune, ghapmarocnocmudne ma papmakonoziume
BUBUEHHS POCTIUH MA NPOBEOEHHS ODIPYHIMOBAHUX OOCTIONCEH OISl 3 ACYBANHHS MOJICIUSOCTE CIBOPEHHS HOBUX JIIKY6ATbHO-NPOPinaK-

MUYHUX 30c00i8 Ha i1 OCHOBI.

Kniouogi cnosa: Malva sylvestris L, kanauuxu nicogi, apeanshe nowtupentsi, 6iono2iuno akmueHi pedosunu, hapmarono2iyna ak-

MUGHIiCmMb.

Introduction. Herbal medicine or phytomedicine
refers to the use of plants and herbs for the purpose of
cure and mitigation of human ailments. Plants have been
used for medicinal purposes by humans since long before
recorded history. Although modern medicine has taken
over the lead from herbal medicines in the treatment of
diseases in humans, the use of herbals has increased in
recent years worldwide, as they are believed to be safer
than modern medicines with few or no side effects.
Many times, the whole herb is consumed either fresh or
in the dried and powdered form (Shirwaikar, 2015).

In post COVID-19 business landscape, the global market
for Herbal Medicines estimated at US$135.8 Billion in the year
2022, is projected to reach a revised size of US$248.6 Billion by
2030, growing at a 7.9% over the analysis period 2022—2030
(Yahoo Is Part of the Yahoo Family of Brands, 2023).

Malva sylvestris or common mallow but also
known as wood mallow, tree mallow and high mallow.
For centuries, this plant has been used as traditional
medicine and can now be found growing in North
America, Europe, and Oceania. Recently, scientists have
discovered new useful application such as using it for
antineoplastic activity in B16 cells (Malva Sylvestris —
Plant Finder, n.d.; Alesiani, 2007, p. 90-95).

Purpose of the article. Gather and analyze
information about area, chemical composition, toxicity
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studies, cultivation methods, pharmacological activity
and describe some medicinal products based on Malva
sylvestris (common mallow).

Material and methods. Summon information from
different scientific journals such as Hindawi, Oxford
Academic, Research Gate, NCBI and others, books,
patents.

Result and discussion. Malva sylvestris is a biennial
or perennial plant that grow all around the world.
This herb has been used for thousands of years due to
its anti-inflammatory, emollient, demulcent laxative,
antioneoplastic and antimicrobial properties.

Malva sylvestiris contains a significant amount
of biologically active compound as a micro- and
macroelements (especially K, Fe), amino acids and
proteins (aspargine), carbohydrates (sucrose and
fructose), organic acid (oxalic), flavonoids (malvidin),
vitamins, pigments and mucilages.

Botanical description

Stem: erect or supple branched 10—60 cm. long with
fairly much covered with simple or star-shaped hairs.

Leaves: simple, lengthwise petiolated, suborbicular-
twisted. The upper leaves have 57 lobes with rounded-
toothed margins.

Flowers: single or in axillary fascicles, on unequal
peduncles, shorter than the leaves.

157 ==

Ne 3, 2023



Bionoria. Papmauin

Classification:

Kingdom: Plantae — Plants

Subkingdom: Tracheobionta — Vascular plants
Superdivision: Spermatophyta — Seed plants
Division: Magnoliophyta — Flowering plants
Class: Magnoliopsida — Dicotyledons

Subclass: Dilleniidae

-Fig. 1. Common mallow
(Malva Sylvestris L. | Plants of the World
Online | Kew Science, n.d.)

Order: Malvales
Family: Malvaceae Juss. — Mallow family
Genus: Malva L. — mallow

Species: Malva sylvestris L. — high mallow (USDA Plants Database, n.d.)

The calicula has oval-lanceolated divisions that are
shorter than the calyx. The calyx is slightly accrescent,
with roughly triangular divisions that do not hide the
carpels. The corolla is a beautiful rosepurple, veined
with darker red and strongly indented, 3 to 4 times as
long as the calyx. The carpels are reticulated-wrinkled
on the back, with an acute non-toothed margin.

Fruits: 12 reniform achenes which remain fused at
maturity (A Guide to Medicinal Plants in North Africa,
2005).

Origin area and cultivated

Area in the world

Malva sylvestris L. is an annual plant native to
regions in Europe, Northern Africa, and Southwest Asia.
In North America, it has naturalized throughout southern
Canada and the U.S. except for several States in the
Deep South (Louisiana to Florida) (Malva Sylvestris —
Plant Finder, n.d.; Malva Sylvestris L. | Plants of the
World Online, n.d.).

Fig. 2. Area of Malva sylvestris L.
(m — native; m — introduced) Area in Ukraine

Malva sylvestris L. grown in light forests, among
bushes, near roads, in fields, but more often in forest
areas in the north of the Forest Steppe (Loboda, n.d.;
Terninko, 2011, p. 37-41).
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Fig. 3. Area of Malva sylvestris L. in Ukraine

Harvesting and storage

Medicinal uses include various parts of plants such
as roots, flowers, leaves and occasionally the whole
plant are utilized.

To harvest the leaves, they are cut while the
vegetation is developing; this can be done twice a year.
The leaves are trimmed to remove 2 cm of petioles. The
flowers pick up before they are fully open by separating
the peduncles from the cups.

Preparing the raw material: drying in the sun and
then in a shelter at the 35°C. The dried flowers and
leaves will be conserved in a dry place away from damp
and light. After drying, the flowers turn purple or dark
purple. The grass dried retains about 22% of its original
weight, while flowers and leaves retain up to 18% and
16% respectively.

In the fall, it is recommended to dig up the roots
when the stems start to dry or are completely dry. The
roots wash thoroughly without removing the bark, and
then allow them to dry in the shade or a well-ventilated
room with spreading them out in a thin layer to ensure
they dry properly (A Guide to Medicinal Plants in North
Africa, 2005; Terninko, 2011, p. 37-41).
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Composition of biologically active compound

1. Macro- and microelements

Medicinal plants are a natural source of minerals that
bind to organic compounds in the most comfortable way
for metabolic processes. The mineral composition of the
mallow soil was compared to that of the surrounding soil
using flame atomic emission spectroscopy, which was
performed using a mixture of acetylene and air.

The studied samples contain numerous elements,
such as potassium, calcium, iron, and aluminium,
particularly in the leaves. The roots accumulate zinc
(Terninko, 2011, p. 168-169).

In a comparative analysis of Alcea rosea L. and
Malva sylvestris L., it was observed that Alcea rosea L.
exhibited greater levels of N, P, Na, Fe and Mn, while
Malva sylvestris L. displayed higher levels of K, Ca, Mg,
Zn and Cu in their nutrient composition (Kordali, 2021).

2. Proteins and amino acids

Proteins and amino acids are the primary molecules
that build cells and organisms.

The crude protein content (N x 6.25) of the samples
was estimated by the macro-Kjeldahl method.

The ninhydrin assay was performed on various
extracts of mallow, revealing the presence of amino
acids in each sample. Through chromatography,
asparagine, glutamic acid, proline, arginine, and glycine
were identified in all parts of the plant. The fruits and
leaves were found to contain threonine, serine, alanine,
valine, phenylalanine, and histidine, while leucine was
found in the fruits and lysine in the leaves (Barros,
2010, p. 1466—-1472; Terninko, 2012, p. 81-84).

3. Carbohydrates

Research has shown that most carbohydrates in plant
materials derived from polysaccharides demonstrate an
unknown mechanism during antioxidant activity. For
leaves sucrose was the most abundant sugar (3.97 g/100g
of dry weight), while fructose predominated in flowers
(8.72 g/100g) and glucose immature fruits (1.52 g/100
g) and in leafy flowered stems (4.74 g/100g). Flowers
revealed the highest total sugars content, and highest
levels of fructose and glucose, while immature fruits
showed the lowest levels in total sugars (2.30 g/100 g).
(Mousavi, 2021, p. 1-13; Barros, 2010, p. 1466—1472).

4. Fatty Acids and sterols

Several studies on seeds of the Malvaceae family
describe the occurrence of cyclopropenoid fatty acid
derivatives. The most commonly found are sterulic
(9,10-methylene-9-octadecenoic) and malvalic
(8,9-methylene-8-heptadecenoic) acids. Generally, both
fatty acids are present together in concentrations that vary
up to 60%, depending on the species, and they are usually
accompanied by small amounts of the cyclopropenoid
analogs. They are also found in leaves, roots and shoots.

The oils were examined by GC-MS with respect to
their fatty acid contents (Tesevi¢, 2012, p. 221-227).

5. Organic acids

A total of 13 organic acids extracted from the leaves
of M. sylvestris are known. These compounds contribute
to developing the immunostimulant and antioxidant
properties for M. sylvestris and their preparations
based on these natural compounds. It is analyzed by
chromatography (Mousavi, 2021, p. 1-13).

Table 1
Results of analysis mallow in compassion with soil
Elements | Leaves | Fruit | Roots | Flowers Soil
Macroelements
K 5010 3300 2070 3120 2200
Ca 1435 890 550 830 1700
Mg 500 500 310 470 9500
Na 17 11 70 10 1300
Si 1200 445 520 415 32500
P 285 210 115 190 230
Microelements
Fe 80 33 48 52 2900
Mn 8 8 5 8 1500
Al 50 11 34 31 5600
Pb <0.03 <0.03 <0.03 <0.03 2.8
Ni <0.03 0.40 0.14 0.21 5.5
Mo <0.02 <0.02 <0.02 <0.02 0.7
Cu 0.83 1.7 1.7 1.7 2.1
Sr 33 22 14 16 12
Zn 1.7 1.1 6.9 1.0 10
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Table 2
Content of proteins and aminoacids
Leaves Flowers Fruits Leafy flowered stems Roots
Proteins
(/100 g of dry 12.25 8.50 3.26 14.26 -
weight)
Amino acids mg/100 mg
Asn 1.9 - 1.5 - 1.0
Thr* 1.1 - 0.35 - 0.2
Ser 0.8 - 0.3 - 0.155
Gln 1.8 - 0.85 - 0.35
Pro 1.75 - 1.0 - 0.6
Gly 1.1 - 0.55 - 0.3
Ala 0.8 - 0.35 - 0.25
Cys trace - trace - trace
Val* 0.6 - 0.3 - 0.155
Met* 0.3 - 0.15 - 0.1
Ile* 0.25 - 0.15 - 0.1
Leu* 0.1 - 0.4 - 0.155
Tyr** 0.45 - 0.35 - 0.2
Phe* 0.75 - 0.5 - 0.2
His** 1.1 - 0.6 - 0.25
Lys* 0.7 - 0.2 - 0.1
Arg** 2.5 - 1.0 - 0.35
Total content of
essential amino 16.0 - 8.55 - 4.47
acids
Total content of
essential amino 23.75 - 23.98 - 22.62
acids
Table 3
Sugars composition (g/100 g of dry weight) of different Malva sylvestris components
Leaves Flowers Immature fruits Lefly flowered stemps
Fructose 1.82 8.72 0.40 3.53
Glucose 3.15 7.63 1.52 4.74
Sucrose 3.97 2.47 0.11 3.30
Trehalose 2.67 1.47 - 3.09
Raffinose - - 0.26 -
Total sugar 11.61 20.02 2.30 14.67

Table 4

Lipid percentage and fatty acid composition of two Malvaceae species

M. sylvestris M. sylvestris var. mauritana
Fatty acids 9.60 7.18
Palmitic acids 24.28 23.22
Stearic acid 3.68 3.06
Palmitoleic acid 0.33 0.34
Oleic acid 13.66 13.00
Linoleic acid 44.16 48.30
Linolenic acid 0.77 0.83

Cyclopropenoid fatty acid:

! r;\/Izﬁvalic acidy 0.85 0.96
Sterulic acid 0.52 0.42
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Table 5
Quantitative contents of organic acids in leaves of M. sylvestris
Acid Retention time (min) | Content (mg/kg) Acid Retention time (min) | Content (mg/kg)

Oxalic 8,88 4170,7 Phenylacetic 16.62 103.6
Malonic 11.13 1284.4 Salicylic 16.93 219.0
Fumaric 11.97 6924,8 Malic 21.32 3510.0
Succinic 12.95 6449 Citric 28.46 13133.2
Benzoic 13.96 60.1 Vanillic 31.33 84.3
Glutaric 15.51 37.7 Ferulic 38.99 397.7

p-Coumaric 39.73 65.9

6. Flavonoids

M. sylvestris has significant quantities of flavonoids
as showed in a study involving the nutraceutical potential
of its extracts. Flavonoids have been found mostly in
the flowers, especially anthocyanins such as malvidin
3,5-diglucoside (malvin), which occurs exclusively in
the flavylium cationic form (Vadivel, 2016, p. 33-45;
Barros, 2010, p. 1466-1472).

observed using two methods of extraction and UV-
spectrophotometry. (Onishchenko, 2012, p. 126—-127).

Table 7
Results of containing anthocyanins in flowers of
Malvaceae family

Table 6
The total amount of flavonoids (mg/g)
Immature Flowered
Leaves Flowers .
fruits stems
210.8 46.6 254 143.4

Dwarf mallow
Common mallow (Malva neglecta
Method (Malva sylvestris L.) Wall,)
Containing in %
A (malvidin) 0.12 0.11
B (cyanidin) 0.15 0.09

Fig. 4. Flavonoids in Malva sylvestris L.:
a — malvidin; b — delphinidin; ¢ — genistein;
d — cyaniding; e — petunidin; f — hypolaetin

7. Anthocyanins

Anthocyanins — phenolic compounds that contain in
petals and provide their colour.

Plants containing anthocyanins are characterized by
high activity of redox biochemical reactions because due to
the specific chemical structure of anthocyanins aglycones
are active participants in biochemical processes.

Plants belonging to the Malvaceae family number
about 1,500 species and were widely distributed on the
territory of the Luhansk region. The flowers of plants of
this family have a bright colour from pale pink to black-
purple, which is due to the presence of anthocyanins
in them, in particular malvidin. Anthocyanins were

®diroTepanis. Yaconuc

8. Terpens

The chemical composition of a water extract of M.
sylvestris has been investigated, by HPLC, NMR and MS
analysis and resulted in the isolation of a sesquiterpene
(14) and a new tetrahydroxylated linear diterpeneas
(21) well as two monoterpenes: linalool and linalool-1-
oicacid (Cutillo, 2016, p. 481-485).

OH

14 21

Fig. S. Structure of new terpenes isolated
from M. sylvestris

9. Vitamins

The antioxidant effect of mallow is determined by
tocopherols (vitamin E) and ascorbic acid (vitamin C) and
carotenenoids. Flowers contain the highest amount of ascorbic
acid while green plant tissues have the most vitamin E.

Tocopheroles are considered a remarkable cancer
prevention agent of the tocopherols in the human body
The identification of tocopherols was done through
HPLC, while spectrophotometry was used to identify
tocopherols and ascorbic acid (Mousavi, 2021 p. 1-13;
Barros, 2010, p. 1466-1472).
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Table 8
Vitamins composition in different parts of plants (mg/g extract)
Leaves Flowers Immature fruits Flowered stems

Ascorbic acid 0.17 1.11 0.27 0.20
Carotenoids 0.19 0.03 0.01 0.11
Tocopherols:

a-tocopherol 83.70 14.03 2.07 28.40
B-tocopherol 1.48 0.57 0.26 0.57
y-tocopherol 20.05 2.53 0.28 5.93
d-tocopherol 1.29 0.24 - 0.02

10. Pigments

Chlorophyll a, chlorophyll b and xanthophyll’s
presence was confirmed by separation of pigments
from acetone extract of these plant species. Nowadays,
chlorophylls and carotenoides have a very important role
in prevention and therapy of different diseases of human
beings, including immune system, different forms of
skin disease and characteristic anti-oxidative influence
is attributed to them.

Quantitative analysis was performed using
spectrophotometry by method of Redzi¢ (2005), Mohajer
(2016), Ombra (2023).

Table 9
Spectrophotometrical analysis of pigments
Redzi¢ Mohajer Ombra
. (2005), (2016), (2023),
Pigment ng/g dry ng/g dry ng/g dry
mass mass mass
Chlorophyll A 11.93 2.491 1.9-10°
Chlorophyll B 1.66 4.025 1.6:10°
Carotenoides 5.185 0.054 104.1

11. Mucilages

The average yield of dried mucilage obtained from
Malva sylvestris was found to be 4.2 %. Acute toxicity
study of both mucilage showed no manifestations of
toxic syndromes. The suspending properties of Malva
sylvestris 0.5, 1, 1.5, and 2% w/v in calcium carbonate
suspension. The pH of the suspensions was found to be
slightly basic. They have low rate of sedimentation, high
viscosity, slightly basic pH and are easily redispersible.
Thus, it can be concluded that the extracted mucilage
from fruits of Malva sylvestris has the potential of
a suspending agent even at low concentration and
can be used as a pharmaceutical adjuvant (Yeole,
2010, p. 385-389).

12. Alkaloids

An HPLC with UV detector was used for quantitative
determination of two alkaloids, Sanguinarine and
Berberine in low concentration 0.00509% and 0.1011258
%, respectively (Mohajer, 2016).
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Pharmacological activity and uses

Though less useful than marshmallow (Althaea
officinalis), common mallow is an effective demulcent.

The flowers and leaves are emollient and good for
sensitive areas of the skin. It is applied as a poultice to
reduce swelling and draw out toxins. Taken internally,
the leaves reduce gut irritation and have a laxative effect.

When common mallow is combined with eucalyptus
(Eucalyptus globulus), it makes a good remedy for
coughs and other chest ailments. As with marshmallow,
the root may be given to children to ease teething
(Chevallier, 2016, p. 336).

Extracts of fresh have antimicrobial activity have
a significant effect on both Gram-positive and Gram-
negative bacteria (Popova, 2014, p. 41-48).

M. sylvestris showed antineoplastic activity in B16
cellsand itis provided by flavonoids: quercetin, apigenin,
genistein, myricetin (Alesiani, 2007, p. 90-95).

The aqueous fraction of M. sylvestris presented anti-
inflammatory, controlled osteoclastogenic mechanisms
and antioxidant abilities in different in vitro and in
vivo methods. In addition, we suggest that given its
multi-target activity the bioactive fraction may be a
good candidate in the therapy of chronic inflammatory
diseases (Benso, 2016, p. 1-19).

Malva sylvestris stands out from the numerous species
used in traditional medicine and food due toits variety
of uses. Its consumption is reported tohave originated in
3000 BC and archaeologicalstudies have shown evidence
of M. sylvestris seeds inthe dental calculus of human
fossils in the region of Syria (Henry, 2008, p. 1-8).

Medicinal and preventive preparations and
remedies based on plants

Therapeutic and preventive drugs and patents based
on common mallow are listed in table 10.

Cultivation

How and When to Plant Mallow

Malva sylvestris pass in spring after the danger of
frost, mallow seeds sow directly in the garden in an area
that receives full sun and has some protection from the
wind. Mallow plants grow well in ordinary soil as long
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Table 10
Patents based on Malva sylvestris L.
Ne Name Author Country No. of patent Application
1.Plant substance with an
Plant substance based anti-inflammatory effect
on Malva sylvestris Nemyatih Oksana, based on leaves of mallow
1 | with anti-inflammatory | Onyshchenko Ulyana, Ukraine 90284 that collected in the pre-
properties (Nemiatykh, Ternenko Inna flowering phase
2014) 2. Plant substance based on
mallow roots
M.e dlcmﬁ“l p_rodpct Lazarchuk Oksana, A medicinal product with
with antioxidative . L AP
. Onishchenko Ulyana, . antioxidative activity is a
2 | action based on leaves . Ukraine 105593 .

) Nemyatih Oksana, thick extract from the leaves
of Malva sylvestris Ternenko Inna of the mallow
(Lazarchyk, 2014)

Compositions Stone Violetta Iotsova, .
L . - Malva sylvestris extract can
containing Malva Zhao Renbin, Seiberg improve tissue elastici
3 | sylvestris extract and Miri The USA WO02006047470A2 p ] : v,
structural integrity, and
use thereof on mucosal | (Johnson & Johnson mucus production
tissues (Stone, 2006) Consumer) P )
Extracts of chamomile heads
Pharmaceutical (Matricaria recutita), althaca
Compositions For roots (Althaea officinalis
The Topical Use L.), malva flowers (Malva
Containing Medicinal . . sylvestris), large-leaved lime
4 Plants Extracts With Baraldi Mario Ttaly WO03033007A1 flowers (Tillia Platyphyllos)
Antiphlogistic And and milfoil flowers (Achillea
Cicatrising Activities millefolium L.) are endowed
(Baraldi, 2003) with anti-inflammatory and
cicatrising properties.
Combination product L
for relieving sore throats Be.rt ;and Eugemi, The combination of least
comprising honey, G?mﬂ omme Marilyn, honey, propolis, Erysimum
5 . o Vigneau Aurore (Urgo France WO02023057390A1 > i .
propolis, erysimum rech innovation et and mallow help to relieve
and mallow (Bertrand, devel sore throats.
2023) eveloppement)

as it is well-draining. In areas with mild winters, mallow
seeds can also be sown in the fall (McAlpine, 2023).

Seed-starting indoors is not recommended because
mallow doesn't transplant well.

Light

Mallow requires full sun to be at its best. It can
tolerate a small amount of shade, but the bloom color
may be subdued.

Increasing light intensity significantly promoted somatic
embryo proliferation, but not culture growth. However,
somatic embryogenesis did not occur if cultures were
exposed to light immediately after inoculation, minimum
initial incubation induction in the dark (at least for one day)
was required. (McAlpine, 2023; Konstas, 2003, p. 315-319).

Soil and Water

Moist, well-drained soil that is organically enriched is
ideal, although ordinary soil is sufficient. Some authors
have reported harmful effects in livestock when plant
grown on nitrogen rich soils, the plant tends to concentrate
high levels of nitrates in its leaves. Some mallow plants
can adjust to dry conditions, but most prefer a moist
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environment. At first, they benefit from weekly watering,
but water them deeply once every 10 to 14 days after they
settle in (Barros, 2010, p. 1466—1472; McAlpine, 2023).

Fertilizer

Fertilize mallow plants once a year in late fall or
early spring with a slow-release balanced fertilizer with
a 10-10-10 NPK ratio. For the amount to use, follow
product package instructions (McAlpine, 2023).

Conclusions. Malva sylvestiris it is plant that
extensive spread and used in medicine for it is
demulcent, emmolient, antimicrobial, antioxidant
and antineoplastic activity and can reduce swelling
and draw out toxins from skin. In the production
of pharmaceutical products, leaves, flowers, and
roots of mallow are dried. This plant can be used as
natural sourse of flavonoids: malvidin, delphinidin,
genistein, cyaniding, petunidin, hypolaetin. The seeds
have occurred the presence of cyclopropenoid fatty
acid derivatives. Flowers contain the highest amount
of ascorbic acid while green plant tissues have the
most vitamin E. The average yield of dried mucilage
obtained from Malva sylvestris was found to be 4.2%.

MNe 3, 2023 163 ==




Bionoria. Papmauin

REFERENCES

A guide to medicinal plants in North Africa. (2005) IUCN.

Alesiani, D., Pichichero, E., Canuti, L., Cicconi, R., Karou, D., D’Arcangelo, G., & Canini, A. (2007) Identification of phenolic
compounds from medicinal and melliferous plants and their cytotoxic activity in cancer cells. Caryologia, 60(1-2), 90-95. https://doi.
org/10.1080/00087114.2007.10589552

Baraldi, M. (2003) Compositions pharmaceutiques pour utilisation topique contenant des extraits de plantes medicinales avec
actions antiphlogistiques et cicatrisantes [Pharmaceutical compositions for the topical use containing medicinal plants extracts with
antiphlogistic and cicatrising activities] (IT Patent No. WO2002EP11357 20021010). https://patentscope.wipo.int/search/en/detail.js-
£2docld=W02003033007

Barros, L., Carvalho, A.M., & Ferreira, I.C. (2010) Leaves, flowers, immature fruits and leafy flowered stems of Malva sylvestris:
A comparative study of the nutraceutical potential and composition. Food and Chemical Toxicology, 48(6), 1466—-1472. https://doi.
org/10.1016/j.£ct.2010.03.012

Benso, B., Franchin, M., Massarioli, A.P., Paschoal, J. a. R., De Alencar, S.M., Franco, G.C.N., & Rosalen, P.L. (2016) Anti-Inflam-
matory, Anti-Osteoclastogenic and Antioxidant Effects of Malva sylvestris Extract and Fractions: In Vitro and In Vivo Studies. PLOS
ONE, 11(9), e0162728. https://doi.org/10.1371/journal.pone.0162728

Bertrand, E. (2023) Combination product for relieving sore throats comprising honey, propolis, erysimum and mallow. (FR Patent
No. W02023057390A1). Urgo rech innovation et developpement https://worldwide.espacenet.com/patent/ earch/family/079601648/
publication/W02023057390A1?7q=W02023057390A1

Chevallier, A. (2016) Encyclopedia of Herbal Medicine: 550 Herbs and Remedies for Common Ailments. National Geographic Books.

Cutillo, F., D’Abrosca, B., DellaGreca, M., Fiorentino, A., & Zarrelli, A. (2006) Terpenoids and phenol derivatives from Malva
silvestris. Phytochemistry, 67(5), 481-485. https://doi.org/10.1016/j.phytochem.2005.11.023

Gasparetto, J.C., Martins, C. a. F., Hayashi, S.S., Otuky, M.F., & Pontarolo, R. (2011) Ethnobotanical and scientific aspects of
Malva sylvestris L.: a millennial herbal medicine. Journal of Pharmacy and Pharmacology, 64(2), 172—189. https://doi.org/10.1111/
j.2042-7158.2011.01383.x

Henry, A.G., & Piperno, D.R. (2008) Using plant microfossils from dental calculus to recover human diet: a case study from Tell
al-Raqa’i, Syria. Journal of Archaeological Science, 35(7), 1943—1950. https://doi.org/10.1016/j.jas. 2007.12.005

Konstas, J., Kintzios, S., Drossopoulos, J.B., & Sarlis, G.P. (2003) The effect of light intensity and relative exposure under light
on the expression of direct or indirect somatic embryogenesis from common mallow (Malva sylvestris 1.). Acta Horticulturae, 597,
315-319. https://doi.org/10.17660/actahortic.2003.597.45

Kordali, S., Bozhiiyiik, A.U., Beyzi, E., Giines, A., & Turan, M. (2021). Antioxidant Enzyme, Phenolic Substance and Plant Nu-
trient Contents of Malva sylvestris L. and Alcea rosea L. Species Used as Medicinal Plants. ISdir Universitesi Fen Bilimleri Enstitiisii
Dergisi, 11(1), 786—794. https://doi.org/10.21597/jist.747673. https://dergipark.org.tr/en/download/article-file/1134516

Lazarchyk, O., Nemiatykh, O., Onishchenko, U., Terninko, 1. (2014) Likarskyi zasib z antyoksydantnoiu diieiu, stvorenyi na osnovi
lystia Malva sylvestris [ A medicine with an antioxidant effect, created on the basis of leaves Malva sylvestris]. (UA Patent No. 105593).
https://uapatents.com/8-90284-fitosubstanciya-na-osnovi-sirovini-malva-sylvestris-z-protizapalnimi-vlastivostyami.html

Loboda, B. (n.d.). Malva sylvestris. 2007-2023, by Boris Loboda. https://ukrbin.com/index.php?id=44304&action=map

Malva sylvestris — Plant Finder. (n.d.). https://www.missouribotanicalgarden.org/ PlantFinder/PlantFinderDetails.aspx?tax-
onid=282568

Malva sylvestris L. | Plants of the World Online | Kew Science. (n.d.). Plants of the World Online. https://powo.science.kew.org/
taxon/urn:Isid:ipni.org :names:561932-1\

Malva sylvestris L. | Plants of the World Online | Kew Science. (n.d.-b). Plants of the World Online. https://powo.science.kew.org/
taxon/urn:lsid:ipni. org:names:561932-1/images

McAlpine, L. (2023) How to plant and grow mallow. Better Homes & Gardens. https://www.bhg.com/gardening/plant-dictionary/
perennial/mallow/

Mohajer, S., Taha, R.M., Ramli, R., & Mohajer, M.R.M. (2016) Phytochemical constituents and radical scavenging properties of
Borago officinalis and Malva sylvestris. Industrial Crops and Products, 94, 673—681. https://doi.org/10.1016/j.indcrop.2016.09.045

Mousavi, S.M., Hashemi, S.A., Behbudi, G., Mazraedoost, S., Omidifar, N., Gholami, A., Chiang, W., Babapoor, A., & Rumyjit, N.P.
(2021) A Review on Health Benefits of Malva sylvestris L. Nutritional Compounds for Metabolites, Antioxidants, and Anti-Inflamma-
tory, Anticancer, and Antimicrobial Applications. Evidence-based Complementary and Alternative Medicine, 2021, 1-13. https://doi.
org/10.1155/2021/5548404

Nemiatykh, O., Onishchenko, U., Terninko, I. (2014) Fitosubstantsiia na osnovi syrovyny Malva sylvestris z protyzapalnymy vlas-
tyvostiamy [Phytosubstance based on Malva sylvestris raw material with anti-inflammatory properties] (UA Patent No. 90284). https://
uapatents.com/8-90284-fitosubstanciya-na-osnovi-sirovini-malva-sylvestris-z-protizapalnimi-vlastivostyami.html

Ombra, M.N., Nazzaro, F., & Fratianni, F. (2023) Pasta Fortification with Leaves of Edible Wild Plants to Lower the P Glycaemic
Index of Handmade Fresh Noodles. Recent Progress in Nutrition, 03(02), 1-21. https://doi.org/10.21926/rpn.2302008

Onishchenko U. (2012) Vyznachennia antotsianiv v kvitkakh roslyn rodyny Malvovi [Quantitative determination of anthocyanins
in the flowers of plants of the Malvaceae family]. Ukraine: Ukrainian medical almanac. 15(5), 126—127. http://nbuv.gov.ua/UJRN/
Uma 2012 15 5 40

Popova, A., & Mihaylova, D. (2014) In vitro antioxidant and antimicrobial activity of extracts of bulgarian Malva sylvestris 1.
ResearchGate. https://www.researchgate.net/publication/279538585 IN VITRO ANTIOXIDANT AND ANTIMICROBIAL AC-
TIVITY OF EXTRACTS OF BULGARIAN MALVA SYLVESTRIS L

Redzi¢, S., Hodzi¢, N., & Tuka, M. (2005) Plant pigments (antioxidants) of medicinal plants Malva Sylvestris 1. and Malva Mos-
chata l. (Malvaceae). Bosnian Journal of Basic Medical Sciences, 5(2), 53—58. https://doi.org/10.17305/bjbms.2005.3284

. 164 ®itotepanis. Yaconuc Ne 3, 2023



Bionoria. Papmauin

Shirwaikar, A. Herbal medicines: Keeping abreast with changing technology. (2015) Hygeia : Journal for Drugs and Medicine,
7(1). https://doi.org/10.15254/h.j.d.med.7.2015.10

Stone, V.I., Zhao, R., Seiberg, M. (2006) Compositions contenant un extrait de Malva sylvestris et utilisation de ces composi-
tions sur des tissus muqueux [Compositions containing Malva sylvestris extract and use thereof on mucosal tissues]. (FR Patent No.
W02006047470A2) Johnson & Johnson Consumer. https://patentscope.wipo.int/search/en/detail.jsf?docld=W 02006047470

Terninko 1., Onishchenko U. (2012) Aktualnist farmakohnostychnoho doslidzhennnia malvy lisovoi yak perspektyvnoho dzher-
ela novykh likarskykh zasobiv [Relevance of the pharmacognostic study of forest mallow as a promising source of new medicines].
Ukraine: Ukrainian journal of clinical and laboratory medicine; 6(1), 37-41. http://nbuv.gov.ua/UJRN/Ujkl 2011 6 1 9

Terninko I., Onishchenko U. (2012) Vyvchennia aminokyslotnoho skladu malvy lisovoi (Malvae sylvestris L.) [Study of the amino
acid composition of forest mallow (Malva sylvestris L.)]. Ukraine: Pharmaceutical journal; (5), 81-84. http:/nbuv.gov.ua/UJRN/
pharmazh 2012 5 17

Terninko 1. (2011) Doslidzhennia elementnoho skladu syrovyny malvy lisovoi v porivnianni z gruntom [Study of the elemental
composition of the raw material of wood mallow in comparison with the soil]. Ukraine: Ukrainian medical almanac. (4), 168—169.
http://mbuv.gov.ua/UJRN/Uma_2011 4 47

Tesevi¢, V., Vajs, V., Lekié, S., Djordjevic, 1., Novakovi¢, M., Vujisi¢, L., & Todosijevi¢, M. (2012) Lipid composition and antiox-
idant activities of the seed oil from three Malvaceae species. Archives of Biological Sciences, 64(1),221-227. https://doi.org/10.2298/
abs1201221t

USDA Plants Database. (n.d.). https://plants.usda.gov/home/ classification/66194

Vadivel, V. (2016) Distribution of flavonoids among Malvaceae family members — A review. International Journal of Green Phar-
macy, 10(1). https://doi.org/10.22377/ijgp.v10i1.611

Yahoo is part of the Yahoo family of brands. (2023) https:/finance.yahoo.com/news/global-herbal-medicines-market-re-
port-151500970.html?guccounter=1&guce_referrer=aHROcHM6Ly93d3cuZ29vZ2xILmNvbS8&guce referrer sig=AQAAAKrqH-
2q3hy7RIWInCY6gKlpd k9Mq94KREspvUay2nSTDpKMFMZGOwnInGtHG58RNz413¢jVio98jKOaqxRXvIDQjzLhregMDIPO-
J8Ytv-yaNU-sNKb80OOyJx-q40-EHuydqrSK3A7Xp1 CZumcB0OnP_h7J8dzUUNSTTWIyiU7wA

Yeole, N.B., Sandhya, P., Chaudhari, P., & Bhujbal, P. (2010) Evaluation of Malva sylvestris and Pedalium murex mucilage as sus-
pending agent. International Journal of PharmTech Research, 2(1), 385-389. https://www.cabdirect.org/abstracts/20103302253.html

Cmamms naoiiiuna 00 pedakyii 24.05.2023
Cmamms npuiinama 0o opyky 14.07.2023

Konduikr inTepeciB: BincyTHiil.

Buecok aBTopiB:

KynakiBcebka A.€. — 30ip MaTepiaiy, aHasi3 JIiTepaTypH, HAHMCAHHS CTATTi;
Koneuna P.T. — inest, KoHLIEMIIis, AU3aiTH JOCIIPKCHHS, pearyBaHHsI CTaTTi.

EnexTponHna agpeca 1151 TUCTYBaHHS 3 aBTOPAMU:
roksolana.t.konechna@lpnu.ua

®diroTepanis. Yaconuc Ne 3, 2023 165 -



IHpopmauina gna asTopis

JIIIEH3IMHI YMOBH
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