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IMPOTUBIPYCHA 15 JIKAPCbKUX POCJ/IMH (OIIA JIITEPATYPHN)

Mema. Jlikysanns 8ipycHUX 3aX80PI06AHb, GUKIUKAHUX PEIUCTNEHMHUMU WmMamamu nompedye po3pooKu HOBUX TIKAPCLKUX npe-
napamie. Tomy Ha cb0200HTWHIL OeHb TIKAPI Ma HAYKOBYT 6ce yacmiule 36epmaronmy y6acy Ha 3aCOCY8aHHs NPEnapamis poOCIuHHO20
NOX00HCEHHS.

Memoodonozia. [lana cmammsi € 1imepamypHum 02is100M.

Haykosa nosusna. /lani 1ikapcoKi 3acodu mMaroms wupoKuti Cnekmp aHmusipycHoi akmueHoCmi, pisHOMAHImMHI Mexanizmu Oii no
BIOHOUIEHHIO 00 BIPYCI6, WO GUKIUKAIOMb 20cmpi pecnipamopHi ingexyii, epun, COVID-19, zepnec, eenamum ma inuti, 8i0pi3HAI0OMbCS
810 CUHMEMUYHUX 3AC00I6 M KO MepanesmuyHo0 Oi€r, 6NIUEOM HA PI3HI TAHKU NAMONO2IUHO20 NPOYECY, HUZLKOK MOKCUYHICTIIO,
wo 0o3sonse 3acmocogysamu ix mpusanuil yac. Pociunu micmams memadonimu, aKi 3a60aKu PI3HUM MeXaAHi3MaM Oii MOXCYMb iH-
2ibysamu npukpinients ipycy 00 KIimuHu ma tio2o nooaivuie posmHodicents. Mano 0ocaiojiceHumu 3a1uuaromscs Mmexanizmu oii
BMOPUHHUX Memabonimie maki aK: (PraeoHoiou, mepneHoiou, nieHiHY, OYOUTbHI PEeYOBUHU, ANKAI0IOU, NONIGheHONU, CanoOHIHU, WO
30amui iHeibysamu 8ipyc HA KOJNCHOMY emani 1io2o i0meopeHHs abo 8UAGIAMU IMYHOMOOYIIoUUIL epekm. B npaxmuunii meouyuni
uacmiule NPUHAYAOMb KOMNIEKCHI, a He mononpenapamu. 1100iOHUM KOMILIEKCHUM Qimonpenapamom 3 npomusipycHoIO aKmue-
nicmio € npomegpnazud. Ilpenapam micmums excmpaxmu mpasu wyuku deprucmoi (Deschampsia cespitosa), KyHUYUKA HA3eMHO20
(Calamagrostis epigéjos L.). Tomy Oitouumu pevosunamu 88axcaomuvcs QuasoHoioHi enikosuou. Ilpenapam cmumynioe npooyKyiro
eHOo2enHux anvga i camainmepeponis, wo NiOBUWYE HeCReYUpIuHy pe3ucmeHmHicms ma HOPMAri3ye IMYHHUL CIMAamyc OpeaHiz-
my. Ak 1 iHwi 6ioghrnaeonoiou nponighepas 60100i€ AHMUOKCUOGHMHUM GNIUGOM Ha sipyc. Taxooc Oyno ecmanosieno, wo npenapam
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CIMUMYTIOE NPOOYKYIIO eHOOLeHHUX anbha i camainmepheponis, wo niosuuye Hecneyuhiuny pe3ucmeHmHicms ma HOpMAanizye IMyH-
Hull cmamyc opeauizmy. Ak i inwi 6ioghnagonoiou nponigpepas 60100i€ AaHMUOKCUOAHMHUM BNAUSOM HA 8ipyc. DIaABOHOIOU MOXCYINb
ineibyeamu, Kpim nonimepas, maxoxc inuii pepmenmu, maxi sx oxcupeoykmaszu, JJHK-cunmaszu, pocpamasu, npomeingocghokinasu.
Bonu mooicymv mamu mooynorouy 0ito Ha pi3Hi KOMROHEHMU KACKAOdie nepedayi CUeHanis, 8KIyaryu muposunkiasu, MAP-xkinasu,
npomeinkinasu C.

YeHUll 8 KOMNIEKCHOMY NIKYBAHHI pecnipamopHux eipycnux ingexyii, epuny, eepnecy, eenamumy, COVID-19.
Knrouoei cnosa: sipycni xeopobu, nikapcoki pocaunu, pimonpenapamu, npomugipycHa Ois.
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ANTI-VIRUS ACTION OF MEDICINAL PLANTS (LITERATURE REVIEW)

Aim. Treatment of viral diseases caused by resistant strains requires the development of new drugs. Therefore, today doctors and
scholars are increasingly drawing attention to the use of plant drugs.

Methodology. This article is a literary review.

Scientific novelty. These drugs have a wide range of antivirus activity, various mechanisms of action in relation to viruses that cause
acute respiratory infections, flu, COVID-19, herpes, hepatitis and others, differ from synthetic drugs with a mild therapeutic effect,
influencing various pathological links process, low toxicity, which allows them to apply for a long time. Plants contain metabolites,
which, due to different action mechanisms, can inhibit the attachment of the virus to the cell and its subsequent reproduction. Mechanisms
of action of secondary metabolites remain such as: flavonoids, terpenoids, lignins, tannins, alkaloids, polyphenols, saponins that are
capable of inhibiting the virus at each stage of its reproduction or detect an immunomodulatory effect. In practical medicine more often
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appoint complex, not monoplores. Similar complex phytopreparation with antiviral activity is proteblazide. The drug contains extracts
of grasses Deschampsi Cespitosa and Calamagrostis Epigéjos L. Therefore, the active substances are flavonoid glycosides. The drug
stimulates the production of endogenous alpha and gamma interferons, which increases nonspecific resistance and normalizes the
immune status of the organism. Like other bioflavonoids, proliferase has antioxidant influence on the virus. It has also been that the
drug stimulates the production of endogenous alpha and gamma interferons, which increases nonspecific resistance and normalizes
the immune status of the organism. Like other bioflavonoids, proliferase has antioxidant influence on the virus. Flavonoids can inhibit,
in addition to polymerase, also other enzymes such as oxiductase, DNA synthase, phosphatase, proteinfosphokinase. They can have
a modulating effect on various components of signal transmission cascades, including tyrosinequiasis, Mar-kinase, protinkinase C.
Conclusions. Domestic combined proteflazidum preparation has a wide range of antiviral actions, may be intended in the complex
treatment of respiratory viral infections, flu, herpes, hepatitis, COVID- 19. Native combine plant drug proteflazidum has the wide
spector of antiviral action may be prescribed in the complex treatment of the respiratory virus diseases, herpes, hepatitis, COVID-19.

Key words: viral diseases, phytoplants, phytopreparations, antiviral action.

Beryn

BipycHi XBOpoOH CTaHOBIIATE 3arpo3y ISl 310POB’s
JIOMMHN Yepe3 IOCTIHHy MyTallil0 TeHOMIB BipyCiB.
A TNiKyBaHHS 3aXBOPIOBaHb, BUKJIMKAHUX PE3UCTEHT-
HUMH [ITaMaMi TOTpedye po3poOKH HOBHX JIIKaPCHKUX
npenaparis (Dikid, 2013, Yasuhara-Bell J, 2010).

Ha croromHimHiii JeHb JIiKapi BiJIalOTh TepeBa-
Iy POCIMHHHMM TNpenaparaMm Ajs JiKyBaHHS BIpYCHHUX
3aXBOPIOBAaHb, OCKUIBKM TaKi JIKapChKi 3ac00M MEHII
TOKCHYHI Ta A0 HHUX piJllle PO3BUBAETHCA CTIHKICTb.
ditompenapar BiAPI3HAIOTHECS BiJ CHHTETHYHHX 3a-
co0iB M’SIKOIO0 TEpareBTHUYHOIO Ji€I0, BIUIMBOM Ha Pi3-
Hi JIAHKH TaTOJOTIYHOTO MPOIECY, HU3BKOIO TOKCHY-
HICTIO, 110 J03BOJISIE 3aCTOCOBYBATH iX TpuBanuil yac
(Gljadelova, 2020).

Pociuuu MicTATh pi3HOMaHITHI METa0OMITH, SIKi 3aB-
JSIKH PI3HAM MeXaHi3MaM Jii MOKyTb iHTi0yBaTH IMOIIN-
penns Bipycy (Dikid, 2013, Ghosh, 2009, Khan, 2005).

AHTHBIpYyCHI BIacTHBOCTI (iTompenapariB Oymu
BiJIMIUEHI II[e 3 JAaBHIX-JaBeH. Y JesKux Kpainax Asii
POCIHMHY 3aJTHIIAI0THCS OCHOBHUM JDKEPEIOM aHTHBIpY-
CHUX npenapariB. Ha ¢apmanieBTHUHOMY pUHKY 3axif-

HUX KpaiH Big 25% no 50% QapmakonoriyHux mpemna-
pariB MalOTh POCIIMHHE MOXOMIKEeHHs. Takoxk 3a TaHUMHU
BOO3, 6mussko 80% HaceneHHs IIaHETH 3aJIesKaTh Bif
BaKIIMH Ta JIKIiB pociauHHOro nmoxomkenns (Ekor, 2014,
Ghildiyal, 2020, Mukhtar, 2008).

[ToBigomMusieThCs, MO JTIKYyBAIBHUN €(EKT 110/I0 Be-
JIMYE3HOI KUTBKOCTI 3aXBOPIOBAHb HPOSBIAIOTH Maiike
2500 pocaun (Sala, 2011, Slikkerveer, 2006). Takox
POCITUHM MPOAYKYIOTH OJM3BKO CTa THUCSY BTOPHHHHUX
MeTaboiTiB. Ix k1acudikyroTh Ha OCHOBi HIIAXIB iX-
HBOTO CHHTe3y Ta 3a Oymosoro (Wahyuni, 2014, c. 276-
283). Ilompu Te, w0 cepel BTOPUHHUX METadOIMiTiB
pociuH 0arato aHTUBIPYCHHMX PEYOBHH, JIMIIEC MaJHi
BiJICOTOK TaKUX PEUOBHH JOCIIIKYBaBCSl CUCTEMAaTHYHO
y tepanesruunux isax (De Clercq, 2005, Dikid, 2013,
Hostettmann, 2002). Brnepiue komnanist Booster npose-
Ja TOCHiJDKeHHST 288 pOCIWH M0JI0 aKTUBHOCTI MPOTH
Bipycy rpuny (Chantrill, 1952, pp. 74-84).

Takok 3aIUIIArOTHECS MaJjIo JOCHIIDKEHUMU MEXaHi3-
MU Iii BTOPHHHUX MeTaboniTiB. BropunHi Metabomitu
37aTHI iHri0yBaTH Bipyc Ha KOXKHOMY €Tarli Horo BiATBO-
PEHHs 200 BUSIBILSITH IMyHOMOYJTIOIOUUH e(DEKT.
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Ha pucynky 1 moxaszano cramii BipycHoi iHpekuii:
KOJIH BipyC 3HAXOJHUTHCS 11032 KITITHHOIO — 1, TOBEPXHEBI
OUTKH TPUKPITUTIOIOTECS 10 KIITHHHHUX PELEeNnTOopiB — 2,
3aXOIUICHHS BipyCy IUIIXOM EHIOIMTO3Y, — 3, 3BUIb-
Henns Bipycnoi PHK/JITHK B cepennni xiitinn — 4, ro-
topaicth PHK\JIHK no pertikamii — 5, TpaHCKpHIILIis
BipyCHOTO TeHOMa — 6, CHHTE3 BipyCHHX OiIKiB — 7, 1M0-
CTTpaHCIAIIHHA Moaudikaris OUTKiB — 8, 30UpaHHs Bi-
PYCHMX 4aCTHHOK B HOBY BipycHy 4acTKy — 9 (Ghildiyal,
2020, pp. 279-295).

CrocoOu excTpakiii AiF09UX PedOBUH POCIHH, OUHU-
IICHHS, PO3JUICHHS TAaKOX IOBHICTIO HEIO0CKOHAI.
IXHs SIKiCTH 3aNEXUTh BiJl PO3YMHHHUKIB, TPHAATHUX
JUISL €KCTPaKIlii Ta TKAaHWHU/YaCTUHU POCIHHH, B SKIiH
MIiCTHTbCS HaiOiIbiIe. ToX BaXKITMBUM € BITPOBA/IKCH-
Hs PI3HUX METOIB BUIIICHHS, OUMIIICHHS 010aKTHBHUX
MOJIEKYJI 3 €KCTPAKTIB POCIUH Ta OIiHKA iXHBhOI aHTHBI-
pycHoi aktuBHocTi (Esposito, 2016; Kapoor, 2017).

HaiiGinpIre BIUIMB POCIMHHUX MOXIAHUX BUBUCHUI
010 BIpyCy MPOCTOrO Tepriecy, Bipycy I'pHILy, BipyciB
renatutis (A, B, C), Bipycy imynonedinuty. Menie
JOCIIHKEHO BIUIMB POCIMHHHX MOXiTHUX HA PO3BHTOK
Bipycy Jlenre, BipyCy UNKyHT'YHbsI, IHIIIUX anb(aBipyciB
(Ghildiyal, 2020, pp. 279-295).

Toxx axkTyadbHUM 3aUIIAE€THCS YNOPSAKYBATH iH-
(dopmarriro, SKi came POCIMHHI TMOXIJHI MPOSBISIOTH
AQHTUBIPYCHI BJIACTUBOCTI, AK iX KIacu(iKyloTh, SKi
MEXaHI3MH PO3BHUTKY 1 BIITBOPEHHSI 1HTIOYIOTh 1 3 SIKUX
POCIWH 1X BUALISIOTh.

lenatut. beryniHoBa KucinoTa, BUILICHA 3 COH-TPA-
BU (Pulsatilla chinensis) mposiBisge iHTi0yBaIbHHUN
edekT Ha perutikaiio Bipycy remaruty B (Yao, 2009,
pp. 2599-2614).

[Toka3zaHo, mo excTpakT Kypkymu (Curcuma longa)
iHridbye Tpanckpunmito reary HBV X (HBx) uepes P-53
OMOCEPEIKOBAHNN IUIAX 1 HE Ma€ IHUTOTOKCHYHOTO
edexrty Ha kit nedinky (Kim, 2009, pp. 189-196).

Kommonent LPRP-Et BuainieHuid 3 KOpeHsl MUIa-
yoro riaumHTy Liriope platyphylla mae iHriOyBambHUHA
e(eKT Ha Bipyc remaTuty B yepe3 curHaNbHUH IUIIX 32
yuacti NF-xB yHniBepcangpHOrO (haktopa TpaHCKpUIIii
(Huang, 2014, pp. 16-24).

Takox Oyno mokas3aHo, 1O (IaBOHOIN TEHICTHH €
e(eKTUBHUM TPOTH Bipycy renaruty B. dnaBoHoin
NPUCYTHIN y MPEACTaBHUKIB poauHu Fabaceae. Takox
e(heKTUBHICTh TEHICTHHY 3POCTAE, SIKIIO JIKYBaHHS I10-
€IHYBAaTH 3 AHTUBIPYCHUMH MperaparaMu CHHTETHY-
HOTO TIOXOIDKCHHS — aIUKIOBIPOM Ta TaHIHKIOBIPOM
(LeCher, 2019, pp. 499).

Hacinnst BUHOTpamy MICTUTh (DEHOJIbHI KOMITOHEH-
TH, SIKi MOXYTb 1HTi10yBaTH PO3BHUTOK Bipycy remartuty C
(Chen, 2016, pp. 490).

®diroTtepanis. Yaconuc

ExcTpakt 3 HaciHHS Oy3MHHU YOPHOI MPOSIBIISIE AHTH-
BIpYCHI BJIACTHUBOCTI 111010 Bipycy rematuty C 3a paxy-
HOK iHri0yBanHs NS3 nporeasu (Ghannad, 2014; Javed,
2011; Schmid, 2018; Ye, 2017,; Yin, 2018).

Comnopika, sika 6arara 010J0T1YHO aKTHBHHMH PEYO-
BHHAMH, Ma€ MPOTHUBIPYCHI BJIACTHBOCTI, B TOMY YHC-
ni edextuBHa npu jikyBaHHi rematuty C. Llg aktus-
HBCTB MPOSIBIISIETHCS 3aBISKU BMICTY DIIIMPH3UHY-1 Ta
3-minepu30Boi KHUCIIOTH, IIIOKOKYMApHHY Ta I1HIIMM
OlosioriuHO akTUBHMM pevyoBuHaMm cojoaku (Fukuchi,
2016, pp. 771-785).

AHTOIIaH Nenb()IHIUH MEePENIKOIKAE MTPUKPITUIICH-
HIO BipycCy J0 KIIITHHH-TOCTIOAapsi. AHTOIIaHH 3 HACiH-
Hs BUHOTpany Vitis vinifera — nenv(®iHAMH, I1aHIIUH,
MaJIbBiIMH, NIETYHiH, MIEOHINH MPOSBISIOTh aHTUBIPY-
CHY aKTHMBHICTb II0J10 Bipycy rematuty A (Joshi, 2015,
pp. 1-10).

Excrpakr 3 JHCTS 3€J1eHOr0 4aro 3aBASKA BMICTY
emiranakarexiny-3 rajary iHribye Bipyc rematutry A
(Randazzo, 2017, pp. 150-156).

Takok BUTSDKKA 3 HACIHHSI BUHOIPAJLy CIIPaBKHBOTO
Vitis vinifera nposiBisie iHryOyro4i BJIACTUBOCTI OO0 Bi-
pycy rematuty A (Su, 2011, pp. 3982-3987).

I'iH3eH03U 1, BUIIICHUN 13 )KEHBIIEHIO TAKOX BUKO-
pucToByeThesl y sikyBanHi remaruty A (Kulka, 2009,
pp. 169-184).

I'epnec. Bipycom repmecy indikoBaHo Bix 45 mo
98% nromeit y cBiti (Fatahzadeh, 2007, cpp. 1383-1391).

KypkyMiH Ta MOXigHi TamiyM KypKyMiH Ta KynpyMm
KypKyMiH 3/1aTHi 3MEHIIIyBaTH SKCITPECIFO TeHIB MEePBUH-
HOT BiNOBIi/I Ta, BiAMOBiAHO, iH(ekmiiHicTh (Kutluay,
2008, pp. 239-247).

Excrpakt 3 nucrs 6in0i moskosuui Morus alba ta
ajioe Bepa Aloe vera mae aHTHBIpYCHU#H e(eKT 1110710 Bi-
pycy mpoctoro reprecy | tumy (El-Toumy, 2018, p. 58).

Byno mokazaHo, mo (raBoHOIN KBEPIETHH OJIOKYE
3B’s13yBaHHS BipyciB mpoctoro repmecy 1 i 2 tumy 3
MeMOpPaHOIO Ta MEPEIIKOIKAE IIPOHUKHEHHIO B KIIITHHY.
Takok KBeplETHH OJIOKY€ aKTHUBAIiIO SIepHOTO (aKTo-
pa karma NF-kB.

Cripokarexos, BHIUIEHHH 3 EKCTPaKTy KOPEHS
Tanacetum vulgare TmxMa 3BHYAWHOTO, OJIOKYE TIPO-
HUKHEHHS Bipycy Ta mepemkomxkae cuaresy HSV-1 gC
1 HSV-2 ¢G miikonpoteiniB. AJTKanoiz CriipoKeTalIeHo,
SIKMI BHJIUISIOTH 3 €KCTPAKTy KOPCHS MHXKMa 3BUYAIHO-
ro, OJIOKy€e MpHETHAHHS BIpyCy IO KJIITHHHU Ta 1HriOye
cuHTe3 TikonpoteiniB gC y Bipycy MPOCTOTO reprecy
1 tuny Ta gG y BipyCy IpOCTOTo reprecy 2 THITY.

Momudixkanii 6etyninosoi kuciaoru C3 ta C28 mpo-
SIBIJIM aHTHBIPYCHY aKTHBHICTH IIOJO BipYyCy MPOCTO-
ro reprnecy 1 tumy Ta Bipycy imyHomedimuty 1 Tumy
(Kazakova, 2018, pp.740-744).
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Y 2012 poui Oymo 3apeecTpoBaHO TaTEHT
WO20091589A1 y Ilonblni mpo BUKOPUCTAHHS ILIO-
JiB a00 YacCTHH KalWHM 3BUYANHOI Viburnum opulus 'y
npoiJaKTHIll Ta JIKYBaHHI Bipycy MPOCTOrO repriecy
(Lipkowski, 2011).

CipKOBMICHI CHOJYKH MPHUCYTHI Y BCIX IJIOAaX po-
TWHH Brasicaceae. 1 crionyku Ha OCHOBI CTPYKTYyp Opa-
CUHIHY Ta cyibdypadaHy MepeBipsIIH 010 AKTUBHOCTI
IPOTH BipyCy MPOCTOTO repriecy.

Jlo 30yIHUKIB TOCTPHUX PECHIPaTOPHUX BIPYCHHUX iH-
(exniii HamexaTh PUHOBIPYCH, aJCHOBIPYCH, BipycH
rpuny i naparpuiy (Kriuchko, 2018, pp. 28-34). I'pum ta
iHII1 BipycHI iH(EKIT BEPXHIX ANXATBHUX IIIAXIB 3aBXK-
JIM 3aiMaroTh MPOBIJHE Miclle B THQEKMIHHIA maToaorii
JOAWMHY, ocoOmuBo aiTedt. Ilporurpumosni 3aco0u He
3aBXK/IU € HAaJIITHAM 3aXUCTOM BiJT iH(EKIIii, 1110 OB’ s3a-
HO 3 BUCOKUM CTYTICHEM MyTallii, BAHMKHCHHSM CTIHKHX
mramiB (Principi, 2018, pp. 750-757). 3naBHa BcTaHOBIIE-
Ha IPOTUBIPYCHA AaKTUBHICTH EKCTPAKTY KBITOK JIUIIH TIPH
TOCTPUX PECIIPATOPHUX 3aXBOPIOBAHHAX y IOPOCIHX i
niteit. Cepen 610T0TiYHO aKTMBHHUX PEUOBUH JIUIHN MPO-
TUBIPYyCHA aKTHBHICTh BJIACTUBA (DJIABOHOIAAaM, TipKHUM
Ta TyOMJIBHUM pedoBHHAM, BiTaminy C, edipHUM OisM,
¢ditonnmaam ta iH. (Gljadelova, 2020, pp. 82-92).

[IpoTuBipycHa aKTHUBHICT Yy POCIHH-TEPICHOIIIB
(MOHOTEpIICHH, CECKBUTEPIICHU, TPHUTEPIICHH) Oyia
BCTaHOBJICHA HAa MOJIEIIi BIpyCy TPHITY 3 aKTUBHOIO (op-
mysoro H7N1 ta N2. BuB4yaiu akTHBHICT aMi30HY, ce-
CKBUTEPIICHY IIETayPOJICKTUHY, 1110 Oyna B 1,5 pa3a Buie
AKTUBHOCTI 03€JIBTaMIBIpy Ha MOJEJI IITaMy erijieMid-
Horo Bipycy rpuna H7N1. Takox mepeBipsuid akTHB-
HICTh 03€JIbTaMiBIPy CECKBETOpaMHU — aJIKOJIK, aJlaH-
TOJaHy LIECTHPONEKCHH Ha Mofemi Bipycy rpunma H7N1
(Fraga, 2012; Grienke, 2014; Laconi, 2014; Moses,
2014; Pu, 2013). EKkcTpakT JUCTS COIOAKH BILUTUBAIOTh
sk Ha Bipyc xBopoou (Omer, 2014; Shebl, 2012; Wang,
2013), matots anTurepnecHy aito (Ghannad, 2014).

Bipycu rpumny mominsiore Ha Tpu tHIU — A, B, C.
Tun A miApO3AIISIOTH IIE Ha JeSKl CYOTHUIH 3aJIeKHO
BiJl TTOBEPXHEBUX DIIKOMPOTEIHIB, MeMarIFOTUHIHY Ta
HEHpOMiHia3u. 3aJeKHO BiJi TEHETHYHHUX OCOOIUBOC-
Tel Ta MyTalliil BIpyCH TPUITY BUIUISIOTH y 1Bl Pi3HI Ka-
TEropii: ce30HHa Ta MaHAeMiYHa BipycHa iH(EKIIis 3 BU-
COKHM piBHEM 3aXBOPIOBaHOCTI Ta cMepTHOCTI (Medina,
2011, pp. 590-603).

EniTenmianbHi KIITHHA AMXATBHUNX IIIAXIB € TIep-
BUHHOIO MIIIIEHHIO BipycHOi iH(ekmii. Po3mi3HaBaHHs
BipyCy TpHUIly Yepe3 aHTHIC€H-PEIPE3CHTYIOUl KITITHHH
Ta marepH-posmizHaBanbHi perentopu (PRRs) migsu-
[Iy€ CHHTE3 IHTEepJIeHKiIHY-6 Ta (haKTOpy HEKpO3y MyX-
nuH. Lle cnpudnHsie mosBy OMOCEPEIKOBAHUX CHMIITO-
MmiB (Bahadoran, 2016, p. 1841).

=3
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C4 wmopndikamis AUTIAPOXIHOMIMAPOBOI KHCIOTH
MOCHJTIOE aHTHBIPYCHY aKTHBHICTH 11010 mtamy H7N1
Bipycy rpuny (Kazakova, 2018, pp. 740-744).

AHTOIIaHW, IiaHITUH, 3-0-apabiHo3ua, Nenb(iHiH,
MaJbBIIMH, TIENAPrOHiH, MEOHIJWH, METYHIIWH, JKe-
PEIOM SIKUX € STOH YOPHOI CMOPOIHMHU, IPOSBISIOTH
AQHTHBIPYCHY aKTHBHICTh IIOJ0 Bipycy rpumy A Ta B
(Slimestad, 2002, pp. 3228-3231).

AHTOLIIaHW, BHJUICHI 3 TIPEACTAaBHUKIB POAY
Solanum BusBUIN e(DEKTUBHICTH IPOTH BIpyCy TpHUIy A
ta B (Hayashi, 2003, pp. 242-244).

ExcTpakt 3 coKy Ta HaCiHHsI IOBKOBHIII 017101 Morus
alba MiCTUTB KCHaHIAWH-3-pyTHHO3Y Ta 3aBASKH 1l po-
sIBJIsiE CJIa0K1 1HT10yBajbHI BJIACTHBOCTI MO0 Bipycy
rpuny B (Kamei, 2015, pp. 1150-1158).

OuHIIeHUI aHTOLIAH I[IaHiIHH-3-caM0y01031/1 3 IO~
JiB Oy3WHM YOPHOI TAKOXK MPOSBIISIE aHTHBIPYCHI BIACTH-
BOCTI TipH rpumi (Swaminathan, 2013, pp. 6563—6572).

Jlns  nikyBaHHS TOCTPHX PECHIpaTOpHUX Bipyc-
HUX 33aXBOPIOBaHb TAKOX Yy KOMIUICKCHY CHEUU(pIUHY
dapmakorepanito goxawte BA/lu, siki, okpimM pociuH,
MICTSITh METa0OMITHI peYoBHHU. Tak, MpPU3HAYCHHS Y
cknani gapmaxorepamnii BAJl, sxkuii mictuth L-mi3uH,
TPUIACTAH, CKCTPaKT exiHamel, (raBoHOIMW, IUHK,
SKCTPaKT KOpPH BEpOH, PYyTHH 1 KBEPICTHH, KUCIIOTY
ackopOiHOBY, BiTaMiH E, TiamiH, miamokoOanamMiH, MpH-
CKOPIOE MPOIIEC OMYKAHHS XBOPUX 3 PECIipaTOPHUMU
BIpYCHUMHM 1H(DEKIIISIMH, MiABHUILY€E aKTUBHICTh IMYHHOT
Bignosini T-nanku imynHoi cuctemu (Vekovcev, 2019,
pp. 41-45).

Jlikapi, sIKi 3aCTOCOBYIOTH Y KOMIUICKCIHH (hapma-
KOTeparii TOCTPHUX PEeCHipaTOpHUX BipYyCHUX 1H(EK-
it Qirompenaparu, 3BepTalOTh yBary Ha Te, 1[0 BOHU
Ha TPUBAJIMK Yac MiIBUIIYIOTh AKTUBHICTH IMYHHOI
CHCTEMH 3aBISIKH IMYHOMOJIYJIFOIOYMM BIACTHBOCTSIM
(Abdelkebir, 2019, pp. 189-196).

3acToCyBaHHS JIIKAPCHKUX POCIHH Yy CKJIaJAiI KOMII-
JIEKCHOT ~(papmakoTepartii  po3IIUPIOE  TeparieBTUYHI
MOXKJTHBOCTI Ta CIIPHSIE TOCSITHEHHIO KPAIIUX Pe3y/IbTa-
TiB JIIKYBaHHSI.

[epBougiT BecHssuuit (Primula teris L) mae mpoTHUBI-
PYCHY aKTHBHICTH CTOCOBHO Bipycy rpumy A. BxomsaTs
JI0 CKJIay TabaeTok BpoHXinpeT 3 ekcTpakToM 4eOperito
Ta IUTFOIIA, TAKOK Ma€ MPOTU3AIaIbHAN BIUTHUB, 3aBISIKH
Nii Ha JNOOKCHJIAHTHHUU HUIAX MeTaboNiTiB apaxino-
HOBOI KHCJIOTH, BUBUIbHEHHSI iHTepiekkiny 8 (Wagner,
2015, pp. 359-368).

BIJI. I3 3enenoi Bomopocti Nostoc ellipsosporum
BUJIUIAIOTH JIEKTUH aciuaHoBipuH-N (ascyanovirin-N),
SKUH TIEpelIKoKae 3B’SA3yBaHHIO BIPYCHOTO Oilka
gpl20 3 xmitmHHMME penenTtopamu (Gandhi, 2000,
pp. 141-148).
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KyBaHOH, BU/TiJICHWIA 3 TUIO/TIB YOPHOT IOBKOBHIT Moriss
nigra 3NaTHUAN 1HrOyBaTH AaKTHBHICTH 3BOPOTHOI TpaH-
ckpunTasu Ta interpasu (Esposito, 2016, pp. 1383-1391).

BaxmuBo0 pOCIMHO0, SIKY BHKOPHCTOBYIOTH IpPHU
nikyBauHi BIJI € Aloe vera. JIncTky anoe CKIagaroThCS
3 XKeJIermoaiOHOT MacH, sSTka BHKOPHCTOBYETHCS MPH JIIKY-
BaHHI 3aXBOPIOBaHb IIKIpH, sKi acouiiioBani 3 BIJI. Ta-
KOXK alleMaHaH, eKCTParoBaHUH 3 alloe, 3aCTOCOBYIOTh B
AHTUPETPOBIPYCHI Teparii.

Yacuuk Allium sativum Ta iMoup (Zingiber officinale)
3aCTOCOBYIOTH JJIS JTIKYBaHHS CYITYTHIX OakTepiaabHUX
1 TpUOHUX iH(pEKIIN Ta 3MEHIIeHHI Hy1oTH Tipu BIJL.

[ompu TokcHuHICTH HaciHHS TiHKTO Oinoda (Gingko
biloba), 1301,0BaHI KOMIIOHEHTH 3 HHOTO MOXKYTh 3aro-
OirTy BTpaTi maMsTi, IKa MOKEe BUHUKATH IPH IMyHO/Ie-
GbinuTi.

Exctpakrtu 3 menicu sikapcebkoi Melissa officinalis B
YMOBAX i1 Vitro TIPOSIBIISIIOTH aHTHUBIPYCHI BIACTHBOCTI
mono BIJI ta Bipycy mpoctoro repriecy (Mukhtar, 2008,
pp. 111-120).

Kpim BUJI, pocnauuHi mpemaparu TakoX Hpu3HaYa-
IOTh TP IHIIUX CTaHAaX, SIKi CYIPOBOMKYIOTHCS IMyHO-
nedimuroM, Takux sk nramuauid rpun ta COVID-19.
[TammHUA TpUn CYyIpOBOIKYETHCS JTHXOMAHKOIO, 00-
IAMHU B cyrio0ax. [ItamuHuid Tpun JIIKYIOTh Ipenapa-
TaMH CeJICHY, aJie iCHye 0araro IpOTHBIPYCHHX CTpaTe-
i, sIKi BKIIOUAIOTh MPOTHUIII0 HAJXOIKCHHS BIpYCY B
KIITUHY, OJIOKaJy TPaHCHALIl BipyCHUX O1IKIB, BIUIMB
Ha xoMmmuiekcoytBopeHHss PHK Tta imme. Megununa
AIOpBe TPOIOHYE BKJIIOYATH 1O CKIAAY IPOTHBO-
BIpyCHHX 3ac00iB HpH MNTAIIMHOMY TPHII TpenapaTu
pociuH (Randazzo, 2017, pp. 150-156). 3anpomnonosa-
Hi exctpaktu pocnuH Ocinum terriflorum, Terminalia
chebula Ta 1HIII POCIUHM, SKI MONEPEIKAIOTh HAJIXO-
JUKCHHS, perutikariro Bipyca. Lli pocimam Takox mmo-
mepekaoTs TpoMOOyTBOpeHH:. [lomaBaHHS IO TIPO-
TUBIPYCHHUX 3ac00iB THIy OiOBepHHY, IMyHOIIOOYIIiHY,
IHTepIIelKiHY, puOaBeprHy (ITOMpEnapaTiB KUTaHChKOT
MeauuuHy, y xsopux Ha COVID-19 3menuryBanu npo-
SIBH KalllJIIO, BTOMJIIOBAHICTh, allHOE Ta 1HII, TOJOBHUM

0inp, MianTriio, MOJIMIIYBaB MOKA3HUKU aHANI3y KPOBI
(Gandhi, 2000, pp. 141-148).

Koponasipycne 3axsoprosannsi (COVID-19). Ilpe-
MapaTu POCIMHHOTO TIOXOKCHHS BKITFOYAIOTH y (hapMakKo-
Tepartiro KOPOHABIPYCHOTO 3aXBOPIOBAHHSI, IIPHITYCKAIOUH,
IO iX BKJIFOYCHHS 3HIKYE CMEPTHICTb. JITIst MOCTipKeHHS
Oynu BHOpaHi POCIHHY, Jil04i PEUYOBHHU SIKMX MOXYTh
OJIOKyBaTH TPOTEIHH CUTHAJILHUX [UISAXIB KOPOHABIPYCY.

Cepen Oiro4Mx PEYOBHH POCIWH 3TafyloTh IIille-
PHIU COJOIKH, KBEPLUETHH KHTAHCHKOTO JMMOHHUKA
Ta iHe. 3a3Ha4yeHo, mo 3 43 JAOCTIKYBaHUX POCIHH
29 MicTATh Jit04i PEUYOBHMHH, SKI MOYHA 3aCTOCOBYBa-
™ npotu COVID-19 (Cardillo, 2008; Gandhi, 2000;
Zhang, 2020).

B Hart yac 6araro 3ycHiib CIpsIMOBAaHO Ha OTPUMAHHS
AHTUBIPYCHUX PEUYOBHMH IUISIXOM TEHETHYHOI IHXKEHEpil.
I'enn, siki KOmyIOTH OINKH, 3aydeHi 10 CHHTE3y BTOPHH-
HHUX MeTaOOMITIB TPAHC(POPMYIOTh B TEHOM KHIIIKOBOT Ia-
maku E. coli. Ane Hemonik Takoro crmoco0y OTpHMaHHS
AHTUBIPYCHUX PEUOBHH TOJNISTAE Y HEe(YHKI[IOHATBHOCTI
Oararbox pociuHHUX eH3uMmiB (Krarup, 2015, p. 8143).

IeHeTnuHa iHXKeHepis MeTabOoNIYHUX IUISAXIB, B pe-
3YIBTATI SIKMX MPOYKYIOTBCSI aHTUBIPYCHI PEUOBHHH, Ma€e
BHCOKHI TOTeHMias. Hanpukiaza, y pocianHax ajakaioiny
CKOIIOJIaMiHy HabaraTo MeHIIe, HiX riociaminy. Ane CKo-
MOJIAMIH Ma€ BHIILy OIOJOTIUHY aKTHBHICTh Ta MPOSBIISE
MmeHtie modiuHux edekris (Cardillo, 2008, pp. 1-7).

[Mompu Te, 1m0 y KOPEHEBUX BONOCKAaxX Hyoscyamus
muticus BUCOKHH PiBEHb CKOMOJAMIiHY, BMICT Tiocuua-
HiHY TeX BHCOKHHA. ToX, MO0 TOCSATHYTH BHCOKOTO
BMICTY JIMIIIE CKOTIONIaMiHYy, TpaHC(OPMYBaH T'eH, SIKHA
KOJIy€ Tiociuamid 6 0eTa T1IpoKCHIIazy 3 OJeKOTH Yop-
HOi Hyoscyamus niger Ta KIIITUHU OeNaJIOHHH 3BHYAii-
HOl Atropa belladonna. Y pe3ynprari B IUX KIITHHAX
3poctana mpoaykuis ckonojaminy (Paterson, 2005;
Wolfgang, 2004).

Cnpasa B TOMy, IO Triocipiamin 6 Oera TigpoKcHiIasa
Karaizye OKHCHEHHS TOCIHaMIiHy B CKOTIOJaMiH ( puc. 2).

CyuacHa (hapMakosorist BCe 4acTillle PO3BUBAETHCS
B HaNpPsIMKy pO3pOOKH 0araTOKOMIOHEHTHHX CyMiIleH,

CH, CH,
CHs N N
N
o
HO
OH OH —_— oM
)
o o
o
o 0
Hyoscyamine 6B-hydroxyhyoscyamine Scopolamine

Puc. 2. OxkucHeHH riocuaMiHy B CKOIOJIaMiH

®diroTtepanis. Yaconuc

Ne 1, 2022




MeguuuHa

K1 MICTSTB pi3Hi komMroHeHTH 3 10-20 pocnun (Leonard,
2008; Zak, 1999).

Takox O10JIOTIYHO aKTHBHI PEUOBHHHU, HAMPHKIIA],
KBEPIIETHH Ma€ HU3BKY PO3YMHHY 010JJOCTYIIHICTb, a Ta-
KOXK TPOXOAUTH IIBUAKHUN MUIAX IIEPETBOPCHHS B Opra-
HIi3Mi. 3 OIVISY Ha 1€ 3MEHIIYEThCS HOTO €(hDEKTUBHICTh
IpHU JIiKyBaHHI 3aXBOPIOBaHb. TOXXK BaKIMBUM €TaroM
€ po3poOka OiocyMicHUX Ta OilomerpaaadeIbHUX pedo-
BUH, B SIKI MOJKHA 1HKAIICYJIIOBATH KBEPIICTHH Ta 3aB/s-
KH [IbOMY I ITPUMYBATH HOTPIOHUH PiBeHb KBEPLETHHY
B kpoBi (Hopkins, 2007; Hopkins, 2008).

PocnuHM MICTATH pi3HI BTOPHHHI METa0OJITH Taki
aK: (raBoHOIMM, TeprneHoinu, JNirHiHM, AYOWIBHI pe-
YOBHUHHM, AJKAJIOIAM, MOJTI(EHOIN, CANOHIHH, TaHIHH,
nojicaxapuad, CTepoiau, Tiocyab(aru, KyMapuHH Ta
1HIII, SIKI MalOTh aHTHBIPYCHY Jit0. AHTHBIPYCHI Bia-
CTHBOCTI MIPOSIBIISIOTH (DEHOIH, KAPOTUHOIIH, TEPIICHO-
inu, ankanoinu. BcTaHOBIIEHO, IO POCIHMHHI TOXIiIHI
MaroTh pi3HUH MexaHi3M Aii nmpotu BipyciB (Ghildiyal,
2020, pp. 279-295).

VY mnpakTHuYHIA MEIWIIMHI YacTille NPU3HAYAIOTh
KOMIUIEKCHI, a He MOHompenapaty. [1ogi0HuM KOMITIeK-
CHUM JIKapChKUM 3aCO00M POCIMHHOTO IOXOJKCHHS
3 MPOTUBIPYCHOIO aKTHBHICTIO € Ipemapar mporedia-
3ip. [Ipenapar micTuth ekcTpaktu TpaB Deschampsia
cespitosata Calamagrostis epigéjos L. J1ivodi pe4OBUHN —
¢naBoHOimM. BcTaHoBneHo, IO mHpemapar MpHUTHIUYye
Bipycocnenu¢piuni PHK- ta JIHK-nonimepasu, y Tomy
gucii BipyciB reprmecy 1 ta 2 tumy, remarutiB B ta C,
30yIHUKIB PECIIpAaTOPHHUX BIpyCHUX 3aXBOPIOBAHB, IPH-
ny, COVID-19, mo oOGymoBimtoe Onokaay perutikarii
HYKJICTHOBHX KHCIIOT BIPYCIB Ta 3aro0irae po3moBCIO-
JDKCHHIO BipyCiB.

[IpoTtednazig CTUMYITIOE MPOAYKINIO ESHIOTCHHUX
anbda- 1 rama-iHTepdepoHiB, IO MiJIBUILYE HECIEIH-
(biuHy PE3UCTEHTHICTh Ta HOpPMaJli3ye IMyHHUH CTaryc
OpraHi3Mmy, Tpu LLOMY HE 3IiHCHIOE IMYHOTOKCUYHOI
aii. [Iporednasiny mpuraMaHHa aHTHOKCHIAHTHA Jisl.

Hapnani BcranoBwiu, 110 6iogmaBoHoiau npotediaziay
IHrIOYIOTh aKTHBHICTH 3BOPOTHBOT TpaHckpunrasu, JJHK-
ta PHK- monimepas, TUMiMHKIHA3M BipyCiB Ta , IPH 1IbO-
MY, TIOCHITIOIOTH IO altoNTO3-1HAyKyOUUX PEYOBHH.

Hapnani Bu3Haumim, mo npotedmasij B KOHIEHTpa-
mii 0,48 Mr/mi MoBHICTIO iHTIOy€e HeWpaMiHina3Hy ak-
THUBHICTh BIpyCy TpHUITy A Ta CTaHAApTHOIO Ipenapary
Herpaminasu. [Ipu BUBYCHHI BILTMBY Tporeduiasiny Ha
peIuTiKaIlito Bipycy rpHIly TOKa3aHO TaKOX 3/aTHICTh
npenapary npuraiayBata PHK- momximepasy.

EdextuBHicTh nmpoTredasigy momo ToCTpUX peci-
paropHUX BipyCHHUX IH(GEKIIH Ta TPHITY, MiATBEPAUIH
CKCTIEPUMEHTAIBHO Ta PE3YyJbTaTOM KIIHIYHMX JOCTi-
JokeHb (Vysochyna, 2020; Wang, 2020).
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Marepianu DOCHITHUIBKOT eKCIIEPUMEHTATIBHOI PO-
ootu crenianictiB JIY «lHcTuTyT emigemionorii Ta iH-
dexuiitnnx xBopob im. JI.B. I'pomamercbkoro HAMH
Ykpainn» nokazanu, mo IpoTedasia BUSBISLE BUCOKY
MPOTUBIPYCHY aKTHBHICTH in Vitro Ha MOAENI 3 BHUKO-
PHCTaHHSM KOPOHABIPYCY TPAHCMICHBHOTO raCTPOCHTE-
puTy cBHHEH, iHriOyroun po3muoxeHHs PHK-BMicHOTO
KOpOHaBipycy (e(eKTHUBHICTh MiATBEpIKCHA Ha JBOX
KyJIbTypax KIITHH; NPUTHIYEHHS Ha 6 Jjorapudis),
SIKHH TTOJIIOHUH 3@ CTPYKTYPOIO 710 KOPOHABIPYCY JIFOIHU-
uu (Rybalko, 2020, pp. 1-42).

JocnimpKkeHHIMA aMepUKaHChKUX ydeHuX Harrio-
HaJpHOI Tabopatopii y [anBecToHi, sika crieniaiizyeTh-
¢ Ha JocitikeHHsX BipyciB SARS/MERS/COVID-19,
JlemapramenTty MikpoOiosorii Ta imyHosorii LleHTpy
0io3axucTy Ta HOBUX XBOpoO (HamionanwsHa nmabopa-
Topist I'anBecrona, Meanunuii ¢akynsrer Texacbkoro
yHiBepcuTtety, ['anBecton, CIIIA) B ymoBax in vitro Ha
KIITHHHOX KyJIbTypaX HHUPOK adpHKaHCHKOI 3eneHOi
MaBmu (Vero E6) Ta kiiTHHAX JIETE€HEBOI aJeHOKAap-
uHOMH JoauHu 3 perentopoM ACE2 (A549/ACE2)
MIPOIEMOHCTPOBaHA 3aTHICTh Mpenapary nporediasin
MONEPEKYBaTH  BipyC-iHIAYKOBaHWN LUTOMATHIHUN
edekr, Buximkanuit SARS-CoV-2 (USA-WA-1/2020
isolate), ta HagaBatm 100% mpoTuBipycHHH 3a-
XHUCT BiIl ypakeHHS kmituH Bipycom SARS-CoV-2
(Tseng, 2021).

HasiBHI HayKkoBi JOCIJIKCHHS, BUKOHAHI B 3apyOiK-
HUX Ja00paTopisx, MiATBEPIKYIOTh, MO (IABOHOIAH
(amireHiH, JIOTCONIH, KBEPLETHH) aKTHBYIOTh TpaH-
ckpumiiauil aktop Nrf2, 3aBAsSKu 4oMy 3HIKYIOTH
excnpeciro perentopiB ACE2 y pecnipaTropHux emitesi-
AIBHUX KITITHHAX, YUM TIEPEIIKO/PKAIOTh TPOHUKHEHHIO
BIpYCY B KJIITHHH CIMITENII0 Ta OJOKYHOTh PO3MHOKCHHS
Bipycy SARS-CoV-2. AxTHBaIis TpaHCKPHIIiITHOTO
¢daktopa Nrf2 nmae MOXIUBICTH TONEPEPKYBaTH ab0
3HI)KYBATH TSDKKICTh IEPEHECEHHs OPraHi3MOM HaBaH-
TaxeHHs BipycomM SARS-CoV-2, 3axumiarodu KIITHHH
OpraHi3My BiJl OKCHJATHBHOTO CTpeCy Ta 3amalieHHs,
CIPUSIOYH 3HIKCHHIO BIPOTiITHOCTI BHHUKHCHHS TO-
CTpOTO pecmiparopHoro auctpec-cunapomy (Lee, 2018;
McCord, 2020; Mendonca, 2020; Silva-Palacios, 2018;
Theoharides, 2020; Wang, 2018).

[pu rocTpux pecripaTropHUX BIpYCHUX 1HPEKISIX Y -
Teii npotedasiz MpU3HaYatoTh Y CKIIaji CUpOITy (IiaBoBip.

[Iporednaszin (y dopmi kpamenb Ta CHpOIMy) MpH-
3HAUAIOTh MpH repreci 1 Ta 2 TumiB (B TOMY YHCII Te-
HITAJTBHOMY Y BHUIJSAI CYMO3WUTOPIiB), IIMTOMEraioBi-
pyci, mamiyioMaTtosi (BBaKarOTh OCHOBOIO JTUCILIA3ii Ta
paky muiku mMatku). [IpoTuBipycHa fist mporeduiasiny
JIa€ MOXKITUBICTH HOTO MPHU3HAYCHHSM B CTOMATOJOTi{
(Ananieva, 2017, pp. 809-812).
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Baxnuse 3HauenHs craB maru [Iporednazin® micis
OTPUMAaHHSI PE3yJbTaTiB SKCIEPUMEHTAIBHUX 1 KIIHIY-
HUX JIOCTIJKEHb IIOMO MiATBEPKECHHS HOro eeKTHB-
Hocrti mpu renarutax B ta C (Pechenka, 2015, pp. 78-97).

Oco6muBy yBary OCTaHHIX POKiB y JOCHITHHKIB Oyna
MPHUKYTa 70 MOXJIMBOCTI TMPUPOIHUX MOIi(DEHOIB Te-
PEIIKO/DKATH B3a€MOJIIT KOpOHaBipycy 3 KiiTuHOW. Dra-
BOHOIZTM MOXYTh IHTIOyBaTH, KpiM TONiMepa3s, TaKoX
iHmi pepmenTy, Taki sk okcupenykrasu, JJHK-cunTasm,
(docdarasu, nporeinpocdokinazu. BoHn MOXyTh MaTh
MOJYJTIOIOTY Jif0 Ha Pi3HI KOMIIOHCHTH KacKajiB mepe-
Jla4di CUTHAJIB, BKJIFOUAKOUH TUPO3WHKiHA3Y, MAP-kiHa-
3y, mpoteinkinazy C Ta inmi (Sosa, 2017, pp. 1-9).

@maBoHOIMN OJIOKYIOTH SIK IPOTEA3d KOPOHABIPYCY,
Tak 1 Hykieokarncuaauil ook, PHK-3anexxny nomnimepa-
3y, ipaiimasy, reiikasy, e3oHykieasy. OnaBoHOIHM Ta TTi-
KO3HUIM OJIOKYIOTh 10HHI KaHAJH, 10 MPUIMAIOTh yJIacThb
y BUBLIBHEHHI BipioHiB (Jo, 2019, pp. 2023-2030).

JIOKIiHIYHI JOCTI/DKEHHST TIOKA3aIM, IO i1 Vitro TIpo-
tedmazix iuridye 3CL-mporeasy Ta PHK-momimepasy , unm
TpUTHIYYe pervtikaiio kopoHasipycy SARS-CoV-2. Ilpu
npr3HadeHHi nporedmnaziay xsoprm Ha COVID-19 mo 20-30
Kparesnb 3 pasu Ha 100y, TOKa3aJIH JTIKyBAIbHY ¢(h)eKTHBHICTH
npernapary. [Ipenapar crnipusie emiMiHalii Bipycy MpOTSIOM
7-10 mHiB, HE Ma€ HETaTHBHOTO BIUTMBY HA OPTaHi3M, TOCIIITa-
Jiizarii BUMarap JIMIIIE OIMH XBOPHH 31 3HIKCHUM TTOKa3HH-
KoM caryparii Hkdae 90% (Borshchov, 2020, pp. 126-127).

BucHoBok

TakuM YMHOM, He3BAKAIOYM HA iCHYIOUMIl apceHas
MPOTHBIPYCHUX 3ac00iB, BCTAHOBJIEHA HEOOXiIHICTHL [10-
JAaBaTH B KOMIUIEKCHY Teparmilo (itonpenaparu, siki Mo-
JKyTh JI0CATATH MiIBUIIEHHIO epeKTUBHOCTI i Oe3meuHocTi
JikyBaHHs. Pazom 3 TuM, cJiig npuiiHaTH 10 yBaru, 1o
BKJIIOUEHHSI IIUX 32c00iB B KOMILIEKCHY (papMakoTepanito
BipycCHHMX XBOp00 Moxke OyTH 31iliCHEHO IicJIsl OTPMMAaHHS
Pe3y/bTaTiB eKCIIePUMEHTAIBHUX i KITIHIYHUX JI0CTi/TKeHb.
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BLACK CARAWAY (NIGELLA SATIVA) - THE LATEST SCIENTIFIC ACHIEVEMENTS,
NEW PERSPECTIVES OF USE (LITERATURE REVIEW)

Actuality. The current state of Earth population health is characterized by progressive growth of poly- and comorbidity in recent
decades. Comprehensive treatment of such economic and preventive patients causes significant pathogenetic difficulties and requires
additional use of natural therapeutic and preventive means, multifaced action. One of which can be considered Nigella sativa.

Material and methods. A search was carried through modern electronic sources, printed sources and scientific databases by using
methods of analysis and generalization of the obtained data.

Research results. According to studies of the therapeutic and prophylactic properties of black caraway drugs, it was ascertained,
that they have diversified metabolic properties, especially important: antitumor, immunomodulatory, antimicrobial, antidiabetic,
antihypertensive, as well as pulmo-, cardio-, nephro-, gastro-, hepato-, neuroprotective properties. To date, the effectiveness of black
caraway seeds has been revealed in a wide range of diseases: from CNS, organo-, oncopathology to various dermal diseases. In this
spectrum, the authors emphasize the latest achievements of world scientists in the use of Nigella sativa in the complex treatment of
patients with diabetes, malignant tumors, immunodeficiency, metabolic syndrome, obesity, antibiotic-resistant infections. The authors
emphasize the need for wider use of drugs from this medicinal plant for therapeutic and prophylactic purposes on patients with poly-
and comorbidity and people with high risk rate.

Conclusion. Black caraway is a valuable sanative remedy with diversified metabolic properties and poly-organ action. It is
expedient to be used more widely in dietary rehabilitation of patients with poly- and comorbid diseases.

Key words: black caraway, therapeutic and prophylactic properties, poly- and comorbidity, application.
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Yopuywka nociBua (Nigella Sativa) — HOBITHI HayKOBi1 IOCSTHEHHs, HOBI NEPCIEKTUBU BUKOPUCTAHHS (OIVISA
niteparypn). @imomepanis. Yaconuc, 1, 15-20, doi: 10.33617/2522-9680-2022-1-15

YOPHYUIKA ITOCIBHA (NIGELLA SATIVA) - HOBITHI HAYKOBI JOCATHEHHA,
HOBI HEPCIIEKTUBU BUKOPUCTAHHS (OIVISA JIITEPATYPH)

Axmyanvuicmo. Cman nonynsayitino2o 300pos’s Hacenenns Ilnanemu 3a 0cmanui Oecsamupiuis Xapakmepusyemuscsi npo2pecyio-
YUM 3DOCMAHHAM A6UL NOTI- | KOMOpOiOHOCcmi. KomnieKkcHe niKy8anHs makux nayieHmie 3yMOGIIOE 3HAYHI MPYOHOWT Namo2eHemuy-
1020, eKOHOMIUNO020 Xapakmepy i 8uMazac 000amKo8020 3ACHOCYBANHA NPUPOOHUX NIKYBANbHO-NpOQinakmuunux 3acobie 6azamo-
2PaAnHOT MemaboniuHOL, NONIOP2AHHOT Oil, OOHUM 3 AKUX MONCE 88ANCAMUCS YOPHYUKA NOCIGHA.

Mema oocnidscenns — ananiz HOBIMHIX HAYKOBUX OOCACHEHb YLIIOWUX 61ACMUBOCMEN YOPHYWKU NOCIGHOT MA 6UCEIMIeHHs nep-
CNeKmu8 GUKOPUCMAHHA Y NAYIEHMIG I3 AGUWAMU HAIOLTbUL NOWUPEHOT NOTI- | KOMOPOIOHOT namonoaii.

Mamepian i memoou. [Iposedenuii NOWYK 8 CYyHACHUX eLeKMPOHHUX [ OPYKOBAHUX OXcepenax iHpopmayii, NOUYKOBUX HAYKOBUX
baszax i3 GUKOPUCTNAHHAM MemOOi8 ananizy ma y3a2anrbHeHts. OMpUMAHUX OAHUX.

Pesynomamu docnioxcennsn. 32i0H0 3 danumu 00CHiONHCeHb NIKYEANbHO-NPOPIIAKMUUHUX 1ACTNUEOCEN NPENapamie YOpHYUIKY
NOCIBHOI 6CMAHOBNICHO, WO IM NPUMAMAHHI OA2aMOoSPaHHi MEMaboNiuHi 61ACMUBOCTI, OCOONUBO BANCTUBL: NPOMUNYXTIUHHI, IMYHOMO-
OVIAMOPHL, NPOMUMIKPOOHI, aHmuoiademuyri, 2iNOMeH3UBHI, a MAKOIC NYIbMO-, Kapoio-, Heghpo-, 2acmpo-, 2enamo-, HelUponpPomex-
mueni enacmusocmi. JJoOHuHi 8UAGIEHO eeKMUBHICMb HACIHHA YOPHYWKU NOCIBHOI Npu WUpoKomy cnekmpi 3axeopiosats. 6i0 L[HC,
opeano-, OHKONAMOoN02ii 00 PI3HUX 3aX60PIOBANb WIKIpU. B ybomy cnexmpi asmopu akyenmyoms yeazy na HO8IMHI 00CASHEHHs 64eHUX
c8Imy 8 3acmocy8anHi 3aco0ig i3 YOPHYWKU NOCIBHOT 8 KOMNIEKCHOMY MIKYS8AHHI X60pUX HA YYKPOSUll Oiabem, 310AKICHT NYXIUHU, IM)-
HoOediyumui cmanu, MemaooiuHUuLl CUHOPOM, ONHCUPIHHA, aHmubiomuxkopesucmenmui ingexyii. Aemopu 6bauaroms, Wo HeoOXIOHO
wupue 3acmocyeants 3acobie i3 yiel TKapcyKoi poCcIuHU 3 TIKY8ALbHO-NPOYIIAKMULHOIO MEMOI0 y NAYIEHMI8 i3 Noi- | KOMOPOIOHI-
cmo ma ocib nidsuweHuM pieHeM PUBUKIG.

Bucnoeok. Yopnywka nociena — yinnuii 0300poguutl 3acio i3 6azamozpaniumu MemadoriuHuMu 61acmueocmamu ma nomni op-
eannoio dicro. Ii doyinbro wupe suxopucmosysamu ¢ diemuyniii peabinimayii Xeopux i3 noni- ma KOMOPGIOHUM 3aX60PIOBAHHAMU.

Knrouogi cnosa: uopnuywika nociena, 1iky8anbHo-npoginakmuuni 61acmugocmi, noai-i KoMopoiOHicms, 3aCMOCYBaAHHSL.

The relevance. In the second half of the XX century
and to nowadays there is a clear trend to change the
spectrum of diseases: infectious diseases are occuring
less common, the frequency of metabolic diseases and
oncopathology of various localizations are increasing.
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Atherosclerotic lesions of the cardiovascular and central
nervous systems, especially heart attacks and strokes,
obesity, type 2 diabetes and other metabolic syndrome,
musculoskeletal disorders and immunodeficiency
states are becoming more common (Kempbell 2019;
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Fadieienko, 2013). As the population ages, the frequency
of combined, interdependent (comorbid) diseases
increases, their existence against the background of other
diseases (polymorbidity). Medical care of such patients
is becoming more complex and expensive. Currently,
the problem of poly- and comorbidity is recognized
as one of the leading in world medicine (Fadieienko,
2013). Among the most common and socially significant
diseases are hypertension, various forms of coronary
heart disease, diabetes, obesity, oncopathology, most of
which coexist as comorbid processes. It is recognized
that in the rehabilitation of patients with poly- and
comorbidities an important role should belong to the
proper nutrition, in which proper place is given to
various spices (Voloshyn, 2014; Fadieienko, 2013).
Among the spices more and more attention of medical
and biological scientists is put on Nigella sativa.

The purpose of the study is to analyze the latest
scientific achievements in the healing properties of
Nigella sativa and highlight the prospects of using in
patients with the most common poly- and comorbid
pathology.

Material and methods. A search was conducted in
modern electronic and printed sources of information,
search scientific databases using methods of analysis
and generalization of the obtained data.

Results. It is established that Nigella sativa, also
known as “black cumin”, “kilinji”, “Russian coriander”,
“Roman coriander” (Voloshyn, 2014, Achmad, 2013;
Béumler, 2007; Belgaumi, 2020) — it is an annual plant
of the buttercup family, originally from Southeast Asia,
North Africa and the Mediterranean (Baumler, 2007,
Mohammed, 2016). Its healing properties were known to
Egyptian, Indian and Arab civilizations (Bdumler, 2007,
Temphurne, 2014). It was used by famous doctors of
that time Hippocrates, Dioscorides, Galen, Gaius Pliny,
but only in the XVI century it was brought to Europe and
began to be cultivated and used for health and therapeutic
purposes. In particular, there is information that French
and German doctors of the Middle Ages used remedies
with Nigella sativa for fevers, abdominal diseases,
tumors, skin, eyes and mouth diseases (Baumler, 2007).

Currently, Nigella sativa is cultivated in Ukraine
and used as a spice plant, even new locally adapted
varieties have been bred.. However, the population
and the medical community of our country are still
not sufficiently aware of the healing properties of
this plant and, of course, use it little in recovery. For
therapeutic and prophylactic purposes, the seeds of
the plant are used, which turn black when ripe, hence
the name “black Nigella “, and a certain similarity in
the shape of cumin seeds gave another name — “black
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cumin”. And what is new known about the therapeutic
and prophylactic properties of this plant? Do they
correspond to the possibilities of correcting the health
of patients with poly- and comorbidities, their specifics
(endocrinopathology, cancer, immunodeficiency)?
For a deeper understanding of the pharmacological
properties of Nigella, consider information about the
chemical composition of seeds. Seeds of Nigella consist
of essential oil (0.46-1.4%), fatty oils (up to 49%)
containing oleic (up to 48.7%), linoleic (up to 37.5%)
acids and less amounts of myristic, linolenic, palmitic,
petroselinic acid. Important are enzymes — nigedase
and lipase, as well as coumarins, nigelin, thymoquinan;
steroids: kemisterine, phytosterol, stigmosterol, alpha-
saponins; monoterpenes — thymoquinone, alpha-pinene,
carvacrol; tannins and bitters; salts K, Mg, P, Ca, Ln
(Achmad,2013; Ashraf, 2018; Baumler, 2007). But
in recent years, the greatest attention of scientists has
been paid to the study of the properties of the alkaloid of
Nigella — thymoquinone (Amin, 2016).

Over the past three decades, the results of intensive
research by scientists have established numerous
pharmacological properties of factors of Nigella seeds
(Abireza, 2016; Aisa, 2019; Amin, 2016; Bamosa, 2015;
Belgaumi, 2020; Hassan, 2012; Jmran, 2011; Koshak,
2017), summarized in Fig.

The importance of the obtained data is evidenced
by a number of review publications, which in addition
to the pharmacological properties listed in the table
highlights such important features as antimicrobial
action on multi-antibiotic-resistant bacteria, antitumor,
hypoglycemic, immunomodulatory properties and
polynomial-modulating properties (Abireza, 2016;
Ashraf, 2018; Bakal, 2017; Majdalawieh, 2016; Shafiq,
2014). In particular, numerous experiments have proven
the antitumor effect of Nigella in cancerous lesions
of the lungs, esophagus, stomach and colon (Elsavel,
2010; Hassan, 2012; Majdala wieh, 2016), as well
as chemoprotective properties due to the component
timoquinol. There is also a positive effect of thymoquinol
in depressive states, memory impairment, predisposition
to convulsive reactions, male infertility (Amin, 2016).

The properties of Nigella seeds to normalize the
menstrual cycle, positive laxative effect in hypogalactia,
non-ulcer dyspepsia in children and adults (Merve,
2017; Salem, 2010), itchy dermatoses have long been
known. The effect of Nigella remedies on obesity is
being discussed and continued to be studied (Mahdavi,
2015; Ramalingman, 2017; Razavi, 2014).

According to information from the Middle Ages and
the latest data, Nigella seed remedies are useful in the
treatment of many diseases (Barakat, 2013; Boskabady,
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’ anti-inflammatory hypolipidemic ‘

’ analgesic ‘ antiallergic ‘

’ antimicrobial ‘ / Gastroprotective ‘

’ antioxidant % / hepatoprotective ‘

’ antidiabetic ‘\ Nigella sativa seeds/ﬂ nephroptrotective ‘

’ antihypertensive P/ N pulmonary ‘

i dulat / :

’ immunomodulator / \ romoprotective ‘
antitumor

’ ‘ antibiotic-resistant

’ spasmolytic ‘ infections of organs
. . d syst

’ antihelminthic ‘ and systems

’ diuretic ‘ cardioprotective

Fig. Pharmacological and organoprotective properties
of seeds Nigella sativa

2010; Heshmati, 2015; Hesmati, 2015; Koshak, 2018;
Krishnapura, 2018; Rogozhin, 2011), in particular:

— bronchial asthma, chronic bronchitis, COPD;

— hypertension, mild coronary heart disease;

— non-alcoholic fatty liver disease, chronic hepatitis,
including viral, cholecystitis, pancreatitis, non-ulcer
dyspepsia, irritable bowel syndrome, intestinal dysbiosis,
helminthic-protozoan invasions;

— chronic pyelonephritis,
urolithiasis;

— metabolic syndrome, diabetes, obesity;

— atherosclerotic lesions of cerebral vessels with
manifestations of depression, encephalopathy;

— secondary immunodeficiency states;

— inflammatory diseases of internal organs caused by
antibiotic-resistant bacteria;

— malignant tumors of different localization;

— algo-dysmenorrhea, hypogalactia;

— dermatological: eczema, dermatitis, pyoderma,
fungal infections — local application;

— multiorgan pathology.

It is clear that the remedies of Nigella seeds are
used in these diseases as additional factors to treatment
complexes that improve overall treatment outcomes.
Please note, that the main publications about this plant
are provided by scientists from countries with hot
climates, where infections, worm-protozoan invasions,
other diseases of internal organs and skin are very spread,
and life has prompted the search for various ways to
save, including medicinal plants, one of these they chose
black sowing. These circumstances motivate European

uric acid diathesis,
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scholars to thoughts and confidence the publications of
colleagues from these countries and regions..

But we intend to pay the attention of the therapeutic
community of Ukraine to the deteriorating health of
modern patients with poly- and comorbidities, including
the growing prevalence of atherosclerotic lesions of the
cardiovascular system, CNS, diabetes, obesity and other
metabolic disorders, immunodeficiency. Comprehensive
treatment of such patients is complex, requires a variety
of improvements, is expensive and requires the use
of unifying means of multiorgan and multifaceted
metabolic action. Such are traditionally medicinal
plants, in particular, Nigella sativa.

It should be noted that the use of this plant for
therapeutic and prophylactic purposes is safe, there are
no reports of side effects. The average single dose for
adults is 1.0 g of seeds, which is consumed with food
(as a spice), and the daily — 3-4 g. You can use it in a
form of tea: 1.0 g of seeds per 200 ml of boiling water —
take 2 / 3 glasses three times a day for 30 minutes before
eating (Bédumler, 2007; Mona, 2016).

Other options are available (Achmad, 2013; Baumler,
2007):

— for tumors: 1 tablespoon of Nigella seed oil mixed
with 1 teaspoon of liquid honey, take 30 minutes before
breakfast;

— for cough: 0.5 teaspoon of Nigella seed oil mixed
in a cup of yogurt, drink twice a day;

— general recovery: 1 tablespoon of honey
and 1 teaspoon of Nigella seeds to mix, drink
once a day;
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— for hypertension, other cardiovascular diseases,
immunodeficiencies: 1 teaspoon of Nigella seeds or oil
mixed with hot water, drink daily in the morning, 2-3
months;

—to improve memory: 0.5 teaspoon of Nigella seeds
mixed with one teaspoon of honey three times daily
before meals, 2-3 months.

Nigella seed oil is very popular as a health remedy
among the peoples of Indochina, the Arab world and
the Mediterranean, and in recent years — and European
countries, including Ukraine. Thus, the above information
about the latest achievements in the healing properties of
Nigella indicates its multifaceted metabolic, multiorgan,
polysystemic action in various pathologies, which a
priori indicates the feasibility of its use as an adjunct
treatment and prevention tool in dietary rehabilitation
of patients. in a wide morbid range: from CNS lesions
to endocrine, oncopathology and immunodeficiency
conditions, antibiotic-resistant infections.

In our work, we were guided by efforts to attract
the attention of the general public, especially family
physicians, phytotherapists to this wonderful medicinal
plant, which has healed people since Egyptian civilization
and to this day, and the renaissance of modern scientific
research. of the present epoch with a complex field of
organ pathology. It is important that Nigella is cultivated
in Ukraine as well, even its special, valuable varieties

have been bred, but not only the population, but also
we, medical workers, do not know enough about it and,
accordingly, rarely use it. Expanding its cultivation,
sale through the trade network as a valuable spice and
use in human nutrition, especially older age groups and
high-risk categories will undoubtedly bring significant
benefits to the population of Ukraine in the current
difficult environmental conditions.

Conclusions. Due to the complex spectrum of adverse
effects of environmental, economic factors, lifestyle
and malnutrition, there is a tendency to progressive
deterioration of public health in the form of poly-
and comorbidity, increasing incidence of endocrine,
oncopathology,secondaryimmunodeficiency.According
to WHO experts, modern medicine and pharmacy are
not able to properly help such patients, even at the
highest cost of GDP in any country. It is seen that one
of the effective ways out of this situation can be a broad
and long educational work of scientists and doctors
— practitioners of healthy lifestyles, the fundamental
basis of which is a healthy diet with skillful use of spices
according to new knowledge. Nigella can be considered
as one of the remedies with multifaceted metabolic and
multiorgan effects, especially in patients with poly —and
comorbidity, including diseases such as type 2 diabetes,
malignant tumors and immunodeficiency, metabolic
syndrome, obesity, antibiotic resistance.
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YOPHYUIKA ITOCIBHA (NIGELLA SATIVA) - HOBITHI HAYKOBI JOCATHEHHA,
HOBI HEPCIIEKTUBH BUKOPUCTAHHSI (OIVIA JIITEPATYPH)

Axmyanvnicmo. Cman nonynayitino2o 300pog’s nacenenns Ilanemu 3a 0Cmanni 0ecAmupiuys XapaKmepuzyemucs npoepecyio-
YUM 3POCMAHHAM 86U NOTI- | KOMOpOIOHOCmI. KomnieKkcHe NiKy8anHs maKux nayieHmie 3yMOGII0E 3HAYHI MPYOHOWT Namo2eHemuy-
1020, eKOHOMIUHO020 Xapakmepy i Gumazae 000amKo8020 3ACHOCYBANHA NPUPOOHUX NIKYBANbHO-NpOQitakmuunux 3acobie 6azamo-
2PAHHOT MemaboniuHOL, NONIOP2AHHOT Oil, OOHUM 3 AKUX MONCE 68ANCAMUCS YOPHYUKA NOCIGHA.

Mema 0ocnioxiceHHs — aHani3 HOBIMHIX HAYKOBUX OOCACHEHb YILTIOWUX 61ACMUBOCHIel YOPHYUIKY NOCIBHOT Ma 6UCBINIeHHS nep-
CNeKmu8 GUKOPUCMAHHA Y NAYIEHMIG i3 AGUWAMU HAIOLTbUL NOWUPEHOT NOTI- | KOMOPOIOHOT namonoaii.

Mamepian i memoou. [Iposedenuii NOWYK 8 CYyHACHUX eLeKMPOHHUX [ OPYKOBAHUX OJicepenax iHpopmayii, NOUYKOBUX HAYKOBUX
baszax i3 GUKOPUCTNAHHAM MemOOi8 ananizy ma y3a2anibHeHts OMpUMAHUX OAHUX.

Pesynomamu docniocenns. 32i0H0 3 danumu 00CHiONHCeHb NIKYEANbHO-NPODINAKMUUHUX 81ACTNUBOCEN NPENapamie YOpHYUIKY
NOCIBHOI 6CMAHOBNIECHO, WO IM NPUMAMAHHT OA2amoSpaHHi MemaboniuHi 61ACMUEOCMI, 0COONUBO BANCTUBL: NPOMUNYXTIUHHI, IMYHOMO-
OVIAMOPHI, NPOMUMIKPOOHI, aHmudiabemuyri, 2iNOMeH3UBHI, a MAKOAC NYIbMO-, Kapoio-, Hedhpo-, 2acmpo-, 2enamo-, Heluponpomex-
mueni enacmusocmi. JJOHUHi 6UAGIEHO eeKMUBHICMb HACIHHA YOPHYWKU NOCIBHOI npu wupokomy cnekmpi 3axeopiosats. 6io L[HC,
0p2ano-, OHKONAmMoNO2ii 00 PI3HUX 3AX60PIO6AHb WIKIPU. B yboMy cnekmpi agmopu aKyewmyoms yeazy Ha HOSGIMHI 00CASHEHHS! UEHUX
c8Imy 8 3acmocy8anHi 3aco0i6 i3 YOPHYWKU NOCIBHOT 8 KOMNIEKCHOMY MIKYS8AHHI X60PpUX HA YYKPOSUll Oiabem, 310AKICHT NYyXAUHU, IMy-
HOoOeqhiyumui cmanu, MemaboyHULl CUHOPOM, OJICUPIHHS, anmubiomukopesucmenmui ingexyii. Asmopu ebauaiomes, wo Heo6XiOHO
wupwe 3acmocyeants 3acobie i3 yiel MKapcyKkoi poCciuHu 3 TiKY8AIbHO-NPOYIIAKMULHOIO MEMOI0 Y NAYIEHMIS 13 NOi- | KOMOPOIOHI-
cmo ma ocio niosuweHUM pigHeM PUBUKIG.

Bucnoeok. Yopnywka nociena — yinnuii 0300poguutl 3acio i3 6azamozpanHumu MemadoriuHuMU 61acmuéocmamu ma nomui op-
eannoio dicro. Ii doyinoro wupe sukopucmosyeamu ¢ diemuyniii peabinimayii Xeopux i3 noni- ma KOMOPGIOHUM 3aX6OPIOBAHHAMU.

Knrwuosi cnosa: yopnywrka nocisna, niky8anibHO-npo@iaKmuyHi 61acmueocmi, nomi-i KoMopOiOHiCmb, 3aCMOCY8aAHHS.
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BLACK CARAWAY (NIGELLA SATIVA) - THE LATEST SCIENTIFIC ACHIEVEMENTS,
NEW PERSPECTIVES OF USE (LITERATURE REVIEW)

Actuality. The current state of Earth population health is characterized by progressive growth of poly- and comorbidity in recent
decades. Comprehensive treatment of such economic and preventive patients causes significant pathogenetic difficulties and requires
additional use of natural therapeutic and preventive means, multifaced action. One of which can be considered Nigella sativa.

Material and methods. A search was carried through modern electronic sources, printed sources and scientific databases by using
methods of analysis and generalization of the obtained data.

Research results. According to studies of the therapeutic and prophylactic properties of black caraway drugs, it was ascertained,
that they have diversified metabolic properties, especially important: antitumor, immunomodulatory, antimicrobial, antidiabetic,
antihypertensive, as well as pulmo-, cardio-, nephro-, gastro-, hepato-, neuroprotective properties. To date, the effectiveness of black
caraway seeds has been revealed in a wide range of diseases: from CNS, organo-, oncopathology to various dermal diseases. In this
spectrum, the authors emphasize the latest achievements of world scientists in the use of Nigella sativa in the complex treatment of
patients with diabetes, malignant tumors, immunodeficiency, metabolic syndrome, obesity, antibiotic-resistant infections. The authors
emphasize the need for wider use of drugs from this medicinal plant for therapeutic and prophylactic purposes on patients with poly-
and comorbidity and people with high risk rate.

Conclusion. Black caraway is a valuable sanative remedy with diversified metabolic properties and poly-organ action. It is
expedient to be used more widely in dietary rehabilitation of patients with poly- and comorbid diseases.

Key words: black caraway, therapeutic and prophylactic properties, poly- and comorbidity, application.

Beryn. Axkrtyanbnicts. B gpyriit momosmHi XX
CTOJITTS ¥ JOHHHI IIOMITHA 4iTKAa T€HACHIS 10 3MIHHU
CIIEKTpPa 3aXBOPIOBAHb: XBOPOOM MEPEBAKHO iH(EK-
UiHOI MPUPOOU 3yCTpidaloThCS BCE pialle, 3pocTae
4acToTa 3aXBOPIOBAaHb META0OIIYHOTO TeHE3y Ta OHKO-
MATOJIOTIs PI3HUX JIOKali3auii. Bee yacTimmmu € mpo-
SIBH aTE€POCKICPOTUYHHUX YpPaKEHb CEPIIEBO-CYAMHHOI,
LEHTPAJIBLHOI HEPBOBOI CUCTEM, OCOOIUBO THPAPKTH Ta
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IHCYJIBTH, OKHPIHHA, I[yKPOBHIl niabeT Ipyroro THILY
Ta 1HII SBUIIA META0OJIIYHOIO CHUHAPOMY, YParKeHHS
OTIOPHO-PYXOBOTO amnapary Ta iMyHOIS(IUTHI CTaHH
(Kempbell 2019; Fadieienko, 2013). V mipy crapinHs
HACEJICHHS 30UIBIIYETHCSI 9aCTOTa MOEJHAHIX, B3aEMO-
3aNeXHUX (KOMOPOIAHMX) 3aXBOPIOBaHb, ICHYBaHHA iX
Ha T IHIMX XBOpoO (moniMopOiaHicTs). Meauyna omi-
Ka TaKUX Mali€HTIB CTa€ BCE CKIIAAHILION, JOPOKUOIO.
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Huni npobaema nomi-i KOMOpOiAHOCTI BU3HAHA OHIEIO
13 TipoBiHUX y cBiToBil MeaunuHi (Fadieienko, 2013).
Cepen HalOLTBII MOIIMPEHUX 1 COLIATBHO 3HAUYIIUX
3aXBOPIOBaHb € apTrepiajibHa TilepTeHsis, pi3Hi ¢op-
mu IXC, mykpoBuii 1iabet, 0KUPIHHS, OHKOMATONOTIA,
OUTBIIICTB 3 SIKUX CHIBICHYIOTh SIK KOMOPO1/IHI TIPOIIECH.
Busnano, 1o B peabimitallii XBOpux i3 sSBUIAMH ITOJTi-
1 KOMOPOITHOCTI BaXKJIUBY POJIb MOBHHHO BiJlirpaBaTh
BIAMIOBiIHE OOTPYHTOBAHE XapuyBaHHSI, B SKOMY HaJIeXK-
HE MicIie BiIBOAMTHCS pizHuM crerisim (Voloshyn, 2014;
Fadieienko, 2013). Cepen octanHix Bce OinbIly yBary
HAYKOBIIIB MEIUKO-010JIOTTYHOTO CIIPSIMYBaHHS 3BepTa-
I0Th Ha YOpHYIIKY nociBHy (Nigella sativa).

MeTta JOCHiIZKEeHHsI — aHAJIi3 HOBITHIX HAYKOBHX
JIOCSITHEHb IUTIONIUX BJIACTUBOCTEH YOPHYIIKH MOCIB-
HOI Ta BHCBITJICHHS MEPCIIEKTUB BUKOPUCTAHHS Y TaIli-
€HTIB 13 SIBUIAMHU HAWOUIBII MOMKUPEHOT MO~ 1 KOMOP-
011HOT MaToJIOrI].

Marepianu Ta meToau pocaifkenns. [Iposenenuii
MIOUTYK y CyYacCHUX €JICKTPOHHUX 1 IPYKOBaHUX IKEepe-
nax iH(opmanii, NOMIyKOBUX HAYKOBHX 0a3ax i3 BHUKO-
pPHUCTaHHSIM METOJIB aHANI3y Ta y3araJbHEHHS OTPHMa-
HUX JTaHHX.

Pe3yabTaTn jgociaigkeHHss Ta ixX o00roBopeH-
Hs. Bcranosneno, mo Nigella sativa, Binoma e mia
Ha3BaMH ““UOPHUH KMHH®, “KHJIMHJKI®, “pOCIHCHKHIMA
Kopianap®, “puMcekuil xopiaap® (Voloshyn, 2014,
Achmad, 2013; Baumler, 2007; Belgaumi, 2020) — 1e
OJIHOpiYHA POCIHHA POJAMHU JKOBTIIEBI, MTOXOMKCHHIM
3 KpaiH NiBACHHO-CXiIHOT AB3ii, miBHIYHOI Adpuku
ta Cepenzemuomop’ss (Bédumler, 2007, Mohammed,
2016). ITpo ii widromn BJIACTHBOCTI OyJI0 BiJIOMO IIIe
€TUIETCHKIN, IHIIACHKIM 1 apaOChKid NMBiMI3aIisgM
(Baumler, 2007; Temphurne, 2014). Hero kopuctyBa-
JUCsl 3HAMEHUTI Jiikapi Tux vacis ['inmoxpar, Jliocko-
pun, lanen, Tait [ninii, ane aume B XVI cromiTri 11
3aBe3nu B €BpoIy i MoYaau KyIbTHBYBaTH Ta BHKO-
PHUCTOBYBaTH 3 O3I0POBYOI0 Ta JIKYBAIEHOK METOIO.
30Kpema, € BiTOMOCTI, 1110 (hpaHIly3bKi 1 HIMENbKi JTiKa-
Pl cepeTHBOBIUYS 3aCTOCOBYBAIN 3aCO0H 3 YOPHYIIKH
Opy JTIUXOMaHKaX, 3aXBOPIOBAHHIX UYEPEBHOI MOPOK-
HUHH, IIyXJHHAX, XBOP0Oax MIKipH, 04eH, pOTOBOI I10-
poxxaunu (Baumler, 2007).

Huni 4opHYIIKY MOCIBHY KyJbTHBYIOTH 1 B YKpaiHi
Ta BUKOPUCTOBYIOTH SIK MIPSTHOCMAKOBY POCIIHHY, HABITh
BHBEJICHI HOBI MICIICBO aaanToBaHi coptu. OjHaK, Ha-
CCJICHHS 1 MEANYHA CIIIBHOTA HAIIOi Aep>KaBH JOHHHI
e HEeIO0CTaTHhO O0I3HAHI MPO IUIIONI BIACTHBOCTI
i€l POCIUHH 1, 3pO3yMiJIO, Majl0 BUKOPUCTOBYIOTh ii B
03JIOPOBJIICHHI. 3 JKYBaJbHO-MPOPIIAKTUIHOK METOI0
BUKOPHCTOBYIOTh HACIHHS POCIIMHH, SIKC TIPH J03pPiBaH-
Hi HaOyBae 4OPHOTO KOJIBbOPY, 3BIJAKH 1 BUHHKJIA Ha3Ba
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“qopHyIIKa“, a TIeBHA MOMIOHICTh 32 (POPMOIO HACIHHS
KMHHY JlaJia 1HIITy Ha3By — “UOPHHUI KMHH".

A 1110 HOBOTO BiIOMO TIPO JIIKyBaJIbHO-TIPO(iNnaKTHyHI
BJIACTUBOCTI 1€l pociauHu? HacKiibKK BOHM BiNOBIIA-
I0Th MOJKJIMBOCTSIM KOPEKIIii 30pOB’SI TTAITIEHTIB 13 SIBHIIIA-
MH TIOJTi- 1 KOMOPOIAHOCTI, TX crieruini (eHI0KpHHOTIATO-
JIOTisI, OHKOJIOTiUHI XBOPOOH, iIMyHOAC(DIINTHI CTaH!)?

Jlist tiu61oro po3yMiHHS apMaKoJIOTiYHUX BIaCTH-
BOCTEH YOPHYIIIKH PO3IIISTHEMO BiIOMOCTI PO XiMIYHHMA
CKJIaJT HACIHHS. Y HACiHHI YOPHYIIKH BHSBJICHO e(ip-
ny omito (0,46—1,4%), sxupHi omii (10 49%), y ckmami
SIKHX € oneinosa (1o 48,7%), minonesa (no 37,5%) kuc-
JIOTH Ta B MEHIII KITbKOCTI MipHCTHHOBA, JIIHOJICHOBA,
MaJIBMITHHOBA, IETPO3ETIHOBA KUCIOTH. BaxmuBumMu €
(epMeHTH — Hirenasa i jimasa, a TaKoXK KyMapuHH, Hi-
reJiiH, TAMOXIHAH; CTepOii— KeMiCTepHH, (PITOCTepHH,
CTITMOCTEpHH, alb(a-CarnoHiHH; MOHOTEPIICHH — TIMO-
XI1HOH, anb(ha-MHeH, KapBaKpoi;, TyOHIIbHI PEUOBUHH i
ripkoru; comi K, Mg, P, Ca, Ln (Achmad,2013; Ashraf,
2018; Baumler, 2007). Asie 3a ocTaHHI pOKH HaHOIbIIA
yBara HayKOBIIiB 3BEPHYTa Ha BUBUCHHS BIIACTUBOCTCH
aJIKaJIo1y YOPHYIIKH — TIMOKBIHOHY (Amin, 2016).

3a oCTaHHI TpH JCCATWIITTA pe3yJibTaTaMH iHTCH-
CHUBHHX HAayKOBUX IOCJI)KEHb BUCHHMH BCTAHOBJICHI
YHUCIICHHI (apMaKoJIOTIYHI BJIIACTUBOCTI YMHHHKIB Ha-
cinHsi yopHymiku (Abireza, 2016; Aisa, 2019; Amin,
2016; Bamosa, 2015; Belgaumi, 2020; Hassan, 2012;
Jmran, 2011; Koshak, 2017), 3BeneHi B pUCYHKY.

[Ipo BaromicTh OTPUMAaHUX JAHUX CBiJYaTh HU3KA
ONIAZIOBUX IMyOMiKalliid, B SKMX OKpPIM 3a3HAYECHUX Ha
PHCYHKY (hapMaKoJOTiYHHX BIIACTUBOCTEH 3p0OOICHO
AKI[CHTH Ha TAaKUX BAXIUBHUX IJIS TCMEPIIHHOTO Yacy
0COONMMBOCTAX SK AHTHMIKPOOHA Misi HA MYJIBTHAHTH-
OIOTHKOPE3UCTEHTHI OakTepii, MPOTHIYXJIHHHI, Tilo-
TTIKEeMiuHI, IMyHOMOZY/IIOI0Yi BIACTHBOCTI Ta TOJIOp-
ranHa Jis (Abireza, 2016; Ashraf, 2018; Bakal, 2017;
Majdalawieh, 2016; Shafiq, 2014). 3okpema, noBeicHa
MPOTUITYXJIMHHA JIisl YOPHYIIKH MPH PAKOBHX YpPakKeH-
HSIX JIETeHb, CTPABOXOMY, LUIYHKA 1 TOBCTOI KHINKU
(Elsavel, 2010; Hassan, 2012; Majdalawieh, 2016), a ta-
KOXK 3a3HAYCHO XIMiONIPOTEKTHBHI BIACTUBOCTI, 3yMOB-
JIEH1 CKJIAJI0BUM TIMOKBIHOJIOM. BiZIMI4E€HO TaKOXK MO3U-
TUBHHY BIUIMB TIMOKBIHOJY MPHU JICMPECUBHUX CTaHAX,
MOTIpIIaHHI TaM’SATi, CXWIBHOCTI JI0 CYOMHHX PEaKIlii,
yoJjioBivoro 6e3miiaas (Amin, 2016).

31aBHa BiJOMUMH € BIACTUBOCTI HACIHHS YOPHYIIKH
HOPMAJTi3yBaTH MCHCTPYalIbHUI IHKII, TO3UTHBHA MO-
JIOKOTIHHA JIis PH TIMOTalaKTisAK, HEBUPA3KOBIH JAucIIe-
ncii y mireit i gopocnux (Merve, 2017; Salem, 2010),
CBepOISTINX epMaTo3aX. JJUCKyTyeThCs Ta MPOJOBKYE
BUBUATUCS il 3acO0iB i3 YOPHYIIKM HpPU OXHPIHHI
(Mahdavi, 2015; Ramalingman, 2017; Razavi, 2014).
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’ IIPOTH3AMAIbHI rinominigemMivsi ‘
’ aHaNre3yrdi ‘ aHTHANEPrivyHi ‘
’ MPOTHUMIKPOOHI ‘ racTpONpPOTEKTUBHI ‘
HTHOKCHJIAaHTH1 .
’ ATHoKCHAA \ I‘eHaTOHpOTeKTI/IBHl‘
’ anTHliabeTHIHi ‘\Haciﬂﬂﬂ "OPHY““‘“/ﬂHe<’pponTp0TeKTnBHi‘
’ - : V nociBHoOI
TiTOTeH3NBHI .
NH}U‘ILMOHPOTGKTI/IBHI‘
’ IMYHOMOJYJISITOPHI / = -
HEHUPOIPOTEKTHBHI ‘
’ MPOTUIYXJIMHHI ‘
AHTHOI0THKOpE3HC-
’ CrHa3MOIITHYHI ‘ TeHTHI iH}eKIii
. OpraHiB i CUCTEM
’ MPOTHUTeIBMIHTHI ‘
’ JiypeTudHi ‘ KapaiONpOTEKTUBHI ‘

Puc. ®apmakoJioriuHi Ta OpraHonpoTeKTHBHI BJIaCTHBOCTI
Hacinus Nigella sativa

3a BIIOMOCTSIMH 13 Cepe/THIX BiKiB Ta HOBITHIMHU JJaHH-
MH 3acO0M 13 HACIHHS YOPHYIIKK KOPUCHI TIPH JIIKYBaHHI
4yHuCIeHHUX 3axBoproBaHb (Barakat, 2013; Boskabady,
2010; Heshmati, 2015; Hesmati, 2015; Koshak, 2018;
Krishnapura, 2018; Rogozhin, 2011), 30kpema:

— OpoHXxiallbHa acTMa, XpoHiuHi Oponxith, XO3JI;

— apTepiaibHa rineprensis, M ski Bapiantu 1XC;

— HEAJIKOTOJIbHA JKUPOBa XBOPOOa MEUIHKH, XPOHIY-
Hi TEMaTUTH, B T.4. BIPYCHI, XOJCHUCTUTH, MAaHKpPEaTH-
TH, HEBHPA3KOBa [UCIIENCisS, CHHAPOM IIOIPA3HEHOTO
KUIICUHUKY, TUC0103 KHUIIETHNKY, TIMCTHO-IIPOTO30HHI
1HBa3sii;

— XPOHIUHI Ti€TOHePPUTH, CEIOKUCITUH TiaTes, ce-
40-KaM’siHa XBOp00a;

— MeTaboNiYHuI CHHAPOM, IIyKPOBHH IialbeT, 0XKu-
PpiHHS;

— arepoCKJICPOTHYHI ypPa)KEHHs CYJIMH TOJIOBHOTO
MO3KY 3 MPOsiIBAMHU Jienpecii, eHiedanonarii;

— BTOPHMHHI IMyHOJe(DIUTHI CTaHU;

— 3amajbHi 3aXBOPIOBaHHs BHYTPIIIHIX OPTraHiB, 3y-
MOBJICHI aHTHO10THKOPE3UCTEHTHUMH OAKTEePisIMHU;

— 3JI0SIKICHI My XJIMHK PI13HOT JIOKaTi3allii;

— aJIbro-JIMCMEHOPET, TIMoranaKTii;

— JIepMaToJIOTIUHI: eK3eMa, JEePMAaTHTH, MioaepMmii,
IpUOKOBI YpasKeHHS — MICI[EBE 3aCTOCYBAaHHS;

— TIOJIOpraHHa MaToJIOoTis.

3po3yMiso, M0 3ac0o0H i3 HACIHHSA YOPHYIIKH BHKO-
PHCTOBYIOTBCS ITPH 3a3HAYCHUX XBOPOOaX SIK OIATKOBI
YUHHUKH JI0 JTIKYBaJIbHUX KOMIUIEKCIB, K1 TOKPAIIyIOTh
3arajbHi Pe3yJbTaTH JIIKyBaHHS.

3BepTaeMo yBary, 00 OCHOBHI myOmikaiii mpo I
POCIMHY HaJlaH1 BACHUMH 13 KpaiH 13 )KapKUM KJIiMaToM,
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Jie iH(deKIii, MTUCTHO-TTPOTO30HI 1HBa3i1, HIII XBOPOOH
BHYTPINIHIX OPTaHiB Ta MIKIPH € TyXe MOIIUPEHI, 1 )KUT-
TSI CIIOHYKAJIO JI0 TOIIYKY Pi3HUX CIOCOOIB MOPSTYHKY,
30KpeMa, JIKapCHKHX POCIHH, OTHIEI0 3 TaKUX HUMHU
00paHo YopHYIIKY TOCiBHY. Lli 06cTaBUHU MOTHBYIOTH
€BPOIIECHCHKHUX BUCHHX J0 PO3AYMIB Ta JIOBIpH IO ITyOITi-
Kalliil KoJIeT 13 3a3HaYCHUX KpaiH Ta PETiOHiB.

Ale MU MaeMO HaMip 3BEpHYTH YBary TepancBTHU-
HOTo 3arajiy YKpaiHH Ha 0COOIMBOCTI CTaHy TOTipIie-
HOTO 3JI0POB’Sl Cy4YaCHHUX MAIlIEHTIB 13 MPOsIBAMU ITOJTi-
1 KOMOPOIAHOCTI, 30KpeMa 3pOCTaruoi MOIIMPEHOCTI
aTepOCKIICPOTHYHHX ypPaKeHb CEPIIEBO-CYIUHHOI CHUCTE-
v, ITHC, mykpoBoro niabety, OKUpPiHHS Ta IHIINX Me-
TaOONIIYHUX MMOPYIIeHb, IMyHOASPIIMTHUX cTaHiB. Komrl-
JIEKCHE JTIKYBaHHS TAaKUX XBOPUX € CKIIQJHUM, MOTpeOye
PI3HOINTAHOBOT'O BIOCKOHAJICHHS, € JOPOTHM Ta MOTpedye
3aCTOCYBaHHs 00’ €IHyBaJIbHUX 3aCO01B TOJIIOPTaHHOT Ta
Pi3HOIUIAHOBOI MeTabomiuHOI 1ii. Takumu TpaauIiiHO €
JIKApChKi POCIUHH, 30KpEeMa, YOPHYIIIKA TIOCIBHA.

[TpuHariHO BiIMITHMO, 1110 BUKOPUCTAHHS I[i€1 POCIIH-
HU 3 JIKYBaJIbHO-TIPO(LIAKTHYHOI METO0 € OC3MeUHNM,
MOBIJIOMJIEHb TIPO TO0I4YHI edektr Hemae. CepeqHbOro
Pa30BOO JI03010 JJIsI IOpOCHX BBaKaeThes 1,0 T HACIHHS,
sIKe BKHBAETHCS Pa3oM 13 DKero (K crerrisi), a 1000Ba —
3-4 . MoxHa BKHMBaTH y BUDLIAL varo: 1,0 T HaciHHA Ha
200 MJT OKpOITY — IPUAMATH 110 2/3 CKJITHKH TPUYi Ha JICHb
3a 30 xB. mepex inoro (Baumler, 2007; Mona, 2016).

[IpononyroThes ¥ iHIn BapianTh (Achmad, 2013;
Baumler, 2007):

— IIPH IMyXJIMHAX: | CT. JI. OMii 3 HACIHHS YOPHYIIKH
3Mimary 3 1 4. JI. pigkoro mMexy, npuiimaru 3a 30 XB. me-
peln CHiTaHKOM;
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— mpu Karwti: 0,5 4. J1. omnii HaCiHHS YOPHYIIKH 3Mi-
[IaTH B Yallllli HOrypTy, BXKUBATH JBIYi HA JICHb;

— 3arajibHe O3/I0pOBJICHHS: | CT. J1. Mey 1 | 4. 1. HaciH-
Hsl YOPHYIIIKH 3MIIIIaTH, BKUBATH MIOACHHO | pa3 Ha 100y;

— IIpH TIMePTEH3ii, iIHIUX Kapi0BaCKyJISIPHUX 3aXBO-
proBaHHSX, iMyHOAedinmTax: 1 4. JI. HACIHHS YOPHYIIKH
a00 oIii 3MIIIaTH 3 TAPSYOI0 BOJOI0, BXKUBATH HIOIEHHO
BpaHili, 2-3 MicsIli;

— Ui ToKpatmanHst mam’saTi: 0,5 9. JI. HaciHHSA 4Yop-
HYIIKH 3Mimary 3 1 4. JI. Mexy TpUdi Ha JCHb Mepes
11010, 2—3 MicsIIi.

Outisi HaciHHS YOPHYIIKH Iy)XKe TOMyJsipHa SK 3a-
raJIbHOO3/I0POBYMH 3acid cepen HapoiiB IHIOKHUTarO,
apabcpKoro cBiTy Ta kpain Cepen3eMHOMOD’si, a OCTaH-
HIMM poKaMH — i KpaiH €BpONH, B TOMY YHCI, YKpaiHH.

TakuM 4MHOM, BHIIICHABEACHA 1H(pOPMAIlisS PO HO-
BITHI JIOCSTHEHHS LIJTIOIIMX BJIACTUBOCTEH YOPHYIIKH
MOCIBHOI CBIIYUTH MO ii GararorpaHHy MeTaOoJivHY,
HOMIOpraHHy, MOJICUCTEMHY Ail0 MpH Pi3Hil marono-
rii, o anpiopi— BKa3ye Ha JONUIBHICTh 11 BUKOPHUCTA-
HS SIK JIOTIOMDKHUH JIiKyBanbHO—TIPO(1TaKTHIHUN 3aci0
y IIETHYHIN pealimiTailii MamieHTiB 3 SBHIIAMH IOJIi-
1 KOMOPOIAHOCTI B IIUPOKOMY MOPOITHOMY Jiana3oHi:
Bin ypaxkenb [[HC 1mo eHAOKpHHO-, OHKOMATOJIOrIT Ta
iMyHO#E(IUTHUX CTaHiB, AHTA0IOTHMKOPE3UCTEHTHUX
TH(EKIIN.

VY nHamiif po6oTi MU KepyBaJINCSI HAMAraHHSAMH NPH-
BEPHYTH yBary MIMPOKOTO 3arajly MEANIHUX MPaiBHU-
KiB, 0COOJMBO CIMEWHUX JiKapiB, MEAMKIB (iToTepa-
MIEBTUYHOTO CIPSMYBaHHS JIO IIi€i 9ymoBOI JiKapchKoi
POCIIMHH, SKOK O3IOPOBIOBAIMCS JIIOAM 3 YaciB €ru-
METChKOI IMBUTI3AIIT ¥ JOHWHI, a pEHECAHC Cy4YacHUX
HAyKOBHX JOCIIPKeHb YOPHYIIKU CBIgUaTh Mpo ii oco-
OJMBY JOIUIBHICTh B O3OPOBJICHHI JIFONCH HUHINTHBOT
€TOXH 31 CKJIAJIHOKO IOJIi OPTaHHOO MATOJIOTIETO.

BaxmBo, 1110 YOpHYIIKA MOCIBHA KYNbTHUBYETHCS 1
B YKpaiHi, HaBiTh BHBEJICHI OCOONHMBI, IIHHI T COPTH,
ajie He TIJIbKW HacelleHHs, a i MU, METUYHI TpalliBHU-
KM HEJ0CTaTHBO MPO Hel 3HAEMO Ta, BIAMOBIIHO, Pif-
KO BUKOPHUCTOBY€MO. PosmupenHs ii KylbTUBYBaHHS,
peaizallis yepe3 TOProBy MEpexy sK I[iHHA CHeIlis i
3aCTOCYBAaHHs B XapuyyBaHHI IO, 0COOIHMBO cCTap-
IIMX BIKOBUX TPYIl Ta KaTETrOpiii BUCOKOTO PU3HKY 3a-
XBOPIOBaHHSA O€3CyMHIBHO NpPHUHECE 3HAYHY KOPHCTH
HACEIICHHIO YKpalHH B TEMEPINIHIX HEMPOCTUX CKOJIO-
TYHUX yMOBaX iCHyBaHHS.

BucHoBku. BHaciaigok cKJIaJHOTO cnekTpa He-
CIPUSITJIMBOIO BIUIUBY €KOJIOTiYHUX, €KOHOMiYHUX
(dakTopiB, CTHIIO KUTTA Ta HeNPaBUJIbHOIO Xap-
YyBaHHSI BCTAHOBJIEHO TEH/JEHIII0 /0 TMporpecylo-
Y0ro MOTIPIIAHHSI 310POB’Sl HACEJeHHSI TLUIAHETH Yy
BHUIJISIAL 1OJIi—i KOMOPOIAHOCTI, 3pOCTaHHA YaCTOTH
€H/IOKPUHHOI, OHKOMNATOJIOTil, BTOPMHHHUX iMYHO/1e-
¢inuTHHX cTaHiB. 3a BucHOBKamu ekcrneptiB BOO3
cydyacHa MeauIuHA i ¢hapmailisa He B 3M03i HAJIEKHO
JAOTOMOI'TH TAKUM NAaNiEHTAM HABIiTh NPU HAWBHUIIUX
3arparax BBII Oynb-sikoi kpainu. Boauaerncsi, 1o
OIHMM i3 epeKTUBHMX BHXOIIB i3 Hi€i cuTyaunii Moxe
OyTH mMMPOKa i TPUBaja NMPOCBITHUILKA TisLJILHICTH
HAYKOBULIB i JlikapiB—IpakTHKIB 3 (popmyBaHHs 3710-
POBOIO CrIOCO0Y KUTTH, PYHIAMEHTAIbHOK OCHOBOIO
SIKOTO € 0310pPOBYE Xap4uyBaHHS 3 BMiJIMM BHKOpPHC-
TAHHSM CHellii 3ri/IHo 3 HOBUMH 3HAHHSIMH. YopHy1I-
Ka MOoCiBHA MOKe BBaKATHCS OTHUM i3 TaKHMX 3aC00iB,
sIKMii BOJIO/Ii€ 0araTorpaHHoOI0 MeTadoJIivYHOI0 Ta TO-
JIIOPraHHOIO0 AisIMH, 0COOJIMBO II0/I0 MALIEHTIB i3 MOJTi-
i KoMoOpOinHiCTIO, 30KpeMa TAKUX HEAYT SIK IYKPOBUH
AiabeT APYroro Tuiy, 3J10AKiCHi MyXJIMHU TA iMyHoe-
(dinuTHi cTann, MeTadoiYHUN CUHIPOM, OKMPiHHI,
aHTHOIOTHKOPE3HCTEeHTHI iHdeKuil.
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BILJIUB BIO®JIABOHOIIIB HA TIOKA3SHUKH ITYPUHOBOI'O OGBMIHY
TA IIPEKYPCOPIB YTBOPEHHSI CEUOBOI KMUCJOTH ITPU YPATHOMY HE®POJIITIA3I
TA METABOJIIYHOMY CUHAPOMI

Bpaxosyrouu me, wo memaginakmuka noguHHa nposOOUMUCs MpUuano pokamu 0s i epexmusnocmi i 6e3neunocmi, a makoic
6NIUBY HA MEMAOONIUHI NOPYUWIEHHS], HA CYYACHOMY emani 0yjce 8adcIuso 8UKOPUCmogysamu 6ioprasoroiou, saxi 60n100ioms memo-
PAHOCMAbINIZYIOU0I0, AHMUOKCUOAHTHON, NPOMU3ANATLHON, CHASMONIMUYHON, AH2IONPOMEKMOPHOI0, 2IN02NIKeMIYHO, aHmuame-
POCKIepOmu4HoIo, HehponpomekmopHolo oicio. JJo makux nikapcokux 3acobie gionocumucsi kgepmun. Xeopi na YH acoyiiiosanuii 3
MC 6ynu posoineni Ha ochogny epyny (n=61), aKum 3acmoco8ysanu mpaouyiiiHy mepaniro, 3a2arbHONPULIHAMI TIKAPCHKI npenapamu,
AKI BNAUBAIOMY HA OOMIHHI pO31a0uU, Ha POHI Keepmuny Ha npomasi 6 micayie. I pyni xeopux nopienannsa (n=63) na YH xomopoionuil
3 MC 3acmocogysanu mpaouyitiny mepaniio ma 3a2aibHONPUIHAMI JIKAPCHKI npenapamu, AKi NOKpawyoms Memaooniymi ponaou.
Konmponwnii epyni xeéopux na YH (n=59) 3acmocosysanu mpaouyitiny mepaniio.

Bugueno ennue xeepmumy Ha NOKA3HUKU NYPUHOB020 OOMIHY mMa NPEeKypCopie YMEOPEHHs Ceu080i KUCIOMU Y X80PUX HA YPAMHULL
nepponimiasz (YH) komop6ionozo 3 memaboniunum cunopomom (MC). Iokazano cymmese 36invuienist 00 JiKy8aHHs PiGHs TUMOHHOL
KUCTIOMU, 2YMAMIHY, AKMUSHOCMI KcanmuHoxkcuoasu y xeopux Ha YH ma YH komop 6ionuii 3 MC. [Ipuuomy yi nokaznuxu 30i1vusyea-
aucs icmomuiwe y xéopux na YH komop0ionuii 3 MC, wo ceiouums npo memaodoniuni nopywenns. ¥ npoyeci nikysanus npomsaeom 3-6
MICAYI8 CNOCMEPI2anocs CYMmESe 3HUNCEHHA AKMUBHOCTT KCAHMUHOKCUOA3U, BMICTIY TUMOHHOL KUCIOMU MA 2IYMAMIHY Y CUpo8amuyi
KPOBI X60puX epynu NOPI6HAHHSA Ma OCHOGHOI epynu. 3acmocysants Kgepmumny Ha mii mpaouyiiuHol mepanii ma 3a2anbHONPUTHAMUX
JIKAPCHKUX 30c0018, AKI Kope2yiomb Memaboniuti npoyect, CNpusio HOpMAanizayii MapKepie nypuHo8o2o 0oMiny (KCAHMUHOKCUOA3U,
JUMOHHOI Kucromu, enymaminy) y xeopux na YH xomop6ionozo 3 MC.

Knrwuosi cnosa: 6ioghnasonoiou, nypunoguil 0OMiH, KCAHMUHOKCUOA3d, 2IYMAMIH, TUMOHHA KUCTIOMA, YPamuull Hegponimias
KOMOPOIOHUL 3 MEMAOONTUHUM CUHOPOMOM.
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INFLUENCE OF BIOFLAVONOIDS ON INDICATORS OF PURINE METABOLISM
AND URIC ACID PRECURSORS IN URATE NEPHROLITHIASIS AND METABOLIC SYNDROME

Given that metaphylaxis should be carried out for many years for its effectiveness and safety, as well as impact on metabolic
disorders, at the present stage it is very important to use bioflavonoids that have membrane-stabilizing, antioxidant, anti-inflammatory,
antispasmodic, angioprotective, antifungal, antipyteroprotective, hypoglycemic, antipyretic, antipyretic, hypoglyteprotective,
hypoglyteprotective, hypoglycemic, hypoglycemic Such drugs include quertin. Patients with MS associated with MS were divided into
the main group (n = 61), who received traditional therapy, conventional drugs that affect metabolic disorders, on the background of
quertin for 6 months. The comparison group (n = 63) with UN comorbid with MS was treated with traditional therapy and common
drugs that improve metabolic disorders. The control group of patients with UN (n = 59) used traditional therapy.

The effect of quertin on the parameters of purine metabolism and precursors of uric acid formation in patients with urate
nephrolithiasis (UN) comorbid with metabolic syndrome (MS) was studied. It showed a significant increase before treatment in the level
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of citric acid, glutamine, xanthine oxidase activity in patients with UN and UN comorbid with MS. Moreover, these indicators increased
more significantly in patients with UN comorbid with MS, which indicates metabolic disorders. During treatment for 3-6 months, there
was a significant decrease in the activity of xanthine oxidase, the content of citric acid and glutamine in the serum of patients in the
comparison group and the main group. The use of quertin against the background of traditional therapy and conventional drugs that
correct metabolic processes contributed to the normalization of purine metabolism markers (xanthine oxidase, citric acid, glutamine)

in patients with UA comorbid with MS.

Key words: bioflavonoids, purine metabolism, xanthine oxidase, glutamine, citric acid, urate nephrolithiasis comorbid with

metabolic syndrome.

VYparuuii Hedpomitiaz (YH) — 1ie Buj cedokam’ssHOT
XBOpOOH, KU XapaKTePU3YEThCS KAMEHSIMHU Y HUPKaX
13 ceyoBoi KUCJIOTH Ta 11 coneil. Y 3araibHill CTPYKTY-
pi yposoriyaux 3axBoproBanb YH 3aiimae japyre wmic-
e micias Hecnenu(ivyHUX 3amnajbHUX 3aXBOPIOBaHb.
3ycTpivaeTbes vacTimre y ocid o 45 pokiB, yacTimie y
YOJIOBIKIB, HIK Y ’KIHOK Ta Y JIFOJIel pO3yMOBOI ITpalli ya-
CTillle, HIXK Y 0¢i0, AKi 3aiiMar0ThCs PI3UIHOIO POOOTORO.
UYacrtka peruausiB Moxe Oyt g0 60 % y XBOpuX Ha
VH. 3a ocTaHHi JeCATUIITTA BiAMIYa€THCA 301IbIIEHHS
3aXBOPIOBAHOCTI HA CEYOKaM sTHY XBOPOOy Ta 30Kpema
Ha YH mo BcroMmy cBity. Lle moB’s3aH0 13 30UIBIICHHSIM
TPHUBAJOCT] XKUTTS, 3HIDKCHHAM (PI3HUHOI aKTUBHOCTI,
3MIHOI 3BHYOK Yy XapuyyBaHHI, MiJBUIICHUM ITOTTUTOM
O17IKOBOI TKi, 3HIDKEHHSAM BXXHMBAHHS PIIMHU Ta KaJbIIi0
(Panormopr, 2016, C. 52-56).

lNmepypukeMist 3yCTpidaeTbesi 4acTo 3 TiNEpTOHIU-
HOIO XBOPOOOIO, TIMEpIiMieMier0, OXUPIHHAM, TOPY-
HICHHSIMH TOJICPAHTHOCTI A0 TNIOKO3M, IyKPOBUM IIi-
aberoM. Mertabomiunuii cunygpom (MC) 3a3HauaeTbes
3 BUPXEHUMH pO3JIaJlaMd METa0OoIi3My JiTOTEHHUX
PEUOBHMH Ta 1HTIOITOPIB KpHCTaNi3alii, o BEAyTh IO
rinepypukypii Ta rinepypuko3ypii (Zavaroni, 1993,
P.24-30). Jocnimkenns BMicTy cedoBoi kuciot (CK) y
CUPOBATIII KPOBI 3/I0POBHUX 0CI0 3a3HAYMIIA KOPEIAII0
Bix Macu Tia. [Tpu oMy, y xBopux Ha YH rinepypuke-
Mis crioctepiranacsi y 71 % 0ci0 mporo 3axBOprOBaHHS
(Uuukos, 2004, 23 c.). I'inepypukemist 3yCTpidaeThes y
3-38 % xBopux. Bmict CK y kpoBi Ta cedi 3MiHIOETbCS
3 BIKOM, CTaTTIO, TUIIOM XapuyBaHHs. Posmamu mypu-
HOBOTO MeTaboJi3My acoriroroTecs y 78,3 % xBopux
3 IykpoBuM niaderoM 2-tumy. [linsumenns pipas CK
BiJIOyBa€ThCsl B 3aJIeKHOCTI BiJ TpuBajocti YH Ta He
3alIeKUTh Bij ctari Ta Biky (boa, 2010, C. 122-124).

Cepen TOKa3HHMKIB IypUHOBOTO OOMiHY KCaHTH-
HOKCH/Ia3a € KJIFOYOBUM (PEepMEHTOM — MOJIIOICHOBMIC-
HUM, KU KaTaji3ye OKHCHEHHs TiMOKCAaHTHHY B KCaH-
tuH Ta kcautuHy y CK (Kapnumenko, 1999, C. 33-34).

JIMMOHHA KHCJIOTa € OCHOBHUM €HEPreTUYHUM CyO-
ctpatom L[TK Ta Hajmae BUpa3HMii BIUTMB Ha OOMIH ITy-
PHHIB. Y CBOIO Yepry, TUMOHHA KUCIIOTA, 0Pyl y4acTh
y ki Kpebca, 6e3mocepeHpo moB's3aHa yepe3 cBOl
METa0OMITH 3 CHHTE30M IIyTaMiHy Ta IypHHOBUX OC-
HOB. LluM MeTaOoNiTOM € (-KeTOTITI0TapoBa KHCIIOTA.
[IpoxykTom KaTabosi3My IMypHHOBHX OCHOB B OpraHi3Mi
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e CK (ITerrens, 1995, C. 176). ¥V 3B’s13Ky 3 1IUM, OyJo
BHUBUCHO CTaH OCHOBHHUX IpeKypcopiB yrBopeHHs CK y
xBopux Ha YH komop6innoro 3 MC.

B ocranHi poku Ui JIIKyBaHHS Ta MeTapiIaKTHKH
YH BHUKOPHUCTOBYIOThCS Haituactime kaHeppoH H, ypo-
X0oJIyM, (BITOypoiT, ypodiioke, ypoBiT Ta iHmm. Bpaxo-
BYIOUH Te, IO MeTa(illakThKa MOBUHHA MPOBOIUTHCS
TPHUBAIIO POKaMU JUIA 11 e(heKTUBHOCTI 1 Oe3MeYHOCTI, a
TaKoX BIUIMBY Ha METaOONIIYHI MOPYIICHHS, Ha cydac-
HOMY eTari Jy»e BaKJIMBO BUKOPHCTOBYBAaTH Oiodiia-
BOHOIJIM, SIKi BOJIOJIIOTH MEMOpaHOCTa01Ti3yI0Uu00,
AHTUOKCHIAHTHOIO, TIPOTH3AIAIBHOI0, CHAa3MOJITHY-
HOI0, aHT10MPOTEKTOPHOIO, TIMOMTIKEMIYHOK, aHTHATE-
POCKIICPOTHYHOIO, HepoIpoTeKTOpHOIO mieio. Jlo Ta-
KHX JIKapChKUX 3aC00iB BITHOCUTHCS KBEPTHH.

MeToro poboTu OyIT0 BUBYCHHS BIUIMBY KBEPTHHY Ha
MOKA3HUKHU IyPUHOBOTO OOMIHY Ta MPEKYpCOPiB yTBO-
pennst CK y xBopux Ha YH xomop6inauii 3 MC.

Marepianu Ta MeToau J0caiIzKeHHs. JoCmiKeH-
Hs nipoBoamaK Ha 183 xBopux Ha YH ta YH acomiiio-
Banuil 3 MC. Bik xBopux cranoBuB 54,39+1,07 pokiB.
3acTOoCOBYBAJIHM 3araJIbHOKIIIHIYHI METOJIH KPOBI Ta cedi,
0ioXiMiuHi Ta peHTTeHOIOT14HI MeToH, Y 3/ HUPOK, J10-
ieporpadis, pajaioizoTonHa peHorpadis. Xsopi Ha YH
acorifoBanuii 3 MC Oyau po3zisieHi Ha OCHOBHY TpyITy
(n=61), IKUM 3aCTOCOBYBaJM TPAJAMIIHHY TEpaIi pi-
aban abo Ho-IMa, JEKCAIriH, ypaliT Y, BOIHUH ynap,
3araJIbHONPUIHATI JIIKAPCHKI TIperaparH, sKi BILTABA-
I0Th Ha OOMiHHI po3naau (atopic, ciopop, amomypruHoI,
BiTaMiH B, MarHis oxkuc, jinpasun), Ha GOHI KBEPTHHY
40 mr no 1 tabnetni 3 pas3u Ha 100y Ha MPOTsA3i 6 Mics-
miB. ['pymi xBopux nopiBHsHHS (n=63) Ha YH komop-
Oimauit 3 MC 3acToCOBYBalnyM TPaulliifiHy Teparito Ta
3araJIbHONPUIHATI JIIKAPChKi MpenapaTH, sKi MOKpary-
I0Th MeTabosiuHi po3naau. KoHTposbHill rpymi XBopux
Ha YH (n=59) 3actocoByBaiu TpaJuiiiiHy Tepariro. 3a
HOpMAaNbHI OKA3HUKK OyJIH MPUUHATI TaHi OTPUMaHi y
40 310pOBHX 0CI0.

XBopi Ha YH migmsirany mopsy i3 BUBYCHHSIM JaHUX
aHaMHe3y, 00 €KTHBHHM OIIIOM, IHCTPyMEHTAILHOMY
Ta J1abopaTOpHOMY OOCTEKEHHIO 3TiIHO 3 TPOTOKOJIOM,
3arBepmkeHrM Hakazom MO3 VYkpainu Nel-1/152 (n.a 2)
Bix 06.03.2003 p. «Cevokam’siHa XBOpoOa, KAMEHI HUPKID.

AKTHBHICTh KCAaHTHMHOKCHJA3W Yy CHPOBATIi KpPOBI
BH3HAYaJIH 110 PiBHIO YTBOPEHO1 y pe3yinbTarti peakiii CK
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(Kapmumienko, 1999, C.33-34). [Ipekypcopu yTBOPEHHS
CK BH3Hauam 10 PiBHIO JMMOHHOI KHCIOTH y CHPOBa-
Tii kpoBi o Metoxy T. Surles (1974), sxuit ocHoBaHMA
HAa 371aTHOCTI 10HIB (pepyMy yTBOPIOBATH CTiMKI LIUTPAT-
Hi kommieken (Surles, 1976, P. 153-156) Ta myraminy
y CHpPOBATI KPOBi II0 METOAY TOHKOIIAPOBOi XpoMa-
torpadii (BCM Diagnostic) (Yekman, 2010, C. 48).
pH ceui BU3HAYamM MO TECT IHAUKATOPHUM CMY)KKaM.
Binmivanu mo6oBuit niypes. JlocmimkeHHS MTOKa3HUKIB
CYIPOBOIDKYBAJIOCS 10 JIIKyBaHHsI, yepe3 7 IHIB, depes
14 nHiB, yepe3 1,5-2 micsmiB Ta yepes 3-6 MicAIiB.

Craructuuny 0OpoOKy OTpHMaHHMX  pe3yJibTa-
TIB TPOBOAWIM HA MEPCOHAIBHOMY KOMII'IOTepi B
mporpami «Statistica 13. 04 (StatSoft Inc., license
No.JPZ8041382130ARCN10-J). Pesynbrary BBaskanucs
CTaTHCTUYHO JOCTOBIpHUMU IpH 3HadeHHi p<0,05.

PesyabTaTn gocauigkeHHsi Ta iX 00OroBOpeHHs.
VY pesynbrari JOCHTIUKEHHS aKTHBHOCTI KJIFOYOBO-
ro (epMeHTy MypHHOBOTO OOMiIHY KCAaHTHHOKCHIA3H
BUSIBIICHO, 110 J0 JIIKyBaHHs y XBOPHX Ha Y H akTHBHICTB
1pOro (hepMeHTy 30imburyBanacs 3 3,66+0,32 HMOIB/I.
xB 10 5,50+0,45 wmomw/m.xB., p<0,05 (Ha 50,27%).
Y XBOpHX IPYITH MOPIBHIHHS aKTUBHICTH KCAHTHHOKCH-
Jla3u TakoX Oyia BHUCOKOK 110 5,12+0,37 HMOJB/M.XB,
p<0,05 (Ha 39,89%). [lpu mpoMy, y XBOpPHX OCHOBHOI
rpynu Ha YH xomopOiaauii 3 MC akTHBHICTh (DepMEHTY
Oyia e 011b1I0k0 10 5,92+0,42 HMomb/1.XB, p<0,05 (Ha
61,74%), mo Bka3zyBaJo Ha 3HAYHI METAOOIYHI TOpPY-
IICHHS Ta aKTHBALIIO ITypPUHOBOTO OOMiHY.

AKTHBHICTh KCAHTHHOKCHIQ3U TAaKOXK ITiIBUIITyBaja-
Csl He3HAYHO Y TPOIIECi JIKyBaHHS XBOPHX KOHTPOJIBHOI
rpynu Ha YH Tpaaunilinoro Teparmiero yepes 14 aHiB 3
5,50+0,45 aMonb/1.xB 710 6,19+0,62 HMONB/1.XB, p<0,05
(ma 12,42%) Ta yepe3 1,5-6 wmicsmiB g0 6,81£1,01
HMOJIB/11.XB, p<0,05 (Ha 23,65%) BigmosigHo. [Ipore y
XBOPHUX TPYITU MOPIBHSIHHS B PE3YIBTATi 3aCTOCYBAHHS
TpaguLiiHOI Tepamii Ta JTIKapCbKUX 3aco0iB, SIKi KO-
peryoTh MeTaOoJiuHI MPOLECH, CIOCTepIiraiocs Imo-
MipHE 3HMKCHHS aKTUBHOCTI KCAaHTHHOKCHJIA3U 4epe3
14 nmuiB cnocrepexenns 3 5,12+0,37 HMOJIB/I.XB 10
3,98+0,46 mmomnw/m.xB, p<0,05 (Ha 22,21%) Ta yepes
1,5-6 micsiB 31aune 1o 3,13+0,21 umonb/n.xB, p<0,05
(1a38,82%)BinnoBiaHo. binblI3Ha4YHI 3MiHU CIOCTEpira-
JIHCS y XBOPUX OCHOBHOI IPYITH ITPH AOaBaHHI 10 Oa3Hc-
HOI Teparlii KBepTHHY. AKTHBHICTb KJII0Y0BOTO (hepmMeH-
TY IIyPHHOBOTO OOMiHY 3HIDKYBAJIACS CYTTEBO BIKE Uepe3
14 nuiB njikyBaHHs 3 5,92+0,42 HMONB/I.XB J0
4,09+0,32 umoinb/n.xB, p<0,05 (Ha 30,88%) Ta uepes
1,5-6 wmicsmiB g0 2,93+0,23 Hmonw/m.xB, p<0,05 (Ha
50,52%) BimnoBigHO. Y TOM ke Yac, 3BepTae yBary 3Ha-
YHE 3HUKCHHsI aKTUBHOCTI KCAHTHHOKCHIA3H Y XBOPHUX
IpyNy TOPIBHSIHHS Ta OCHOBHOI IpyITy yepe3 14 mHiB Ji-
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KyBaHHsI y TOPIBHSHHI 3 XBOPUMH KOHTPOJBHOI Tpymu
BiZ 6,19+0,62 HMob/1.XB 10 3,98+0,46 HMOJIB/1.XB (Ha
35,70%) Ta 1o 4,09+0,32 umonb/n.xB (Ha 33,92%) Bijro-
BiJTHO. AHAJIOT1YHO, ajie OiJIbII 3HAYHO 3HUXKYBaIacs ak-
THUBHICTh IIbOTO MOKa3HKKaA Yepe3 1,5-6 micAiB crocre-
PEeKEHHS Y IMX rpynax XBopux Bia 6,81+1,01 HMomb/11.
xB 110 3,13+0,21 amonb/n.x8, p<0,05 (Ha 54,03%) Ta no
2,9340,23 amonb/n.xB, p<0,05 (Ha 56,97%) BinmoBimHO.
OTxe, 3aCTOCYBaHHSI XBOPHMHU KBEPTHHY CYTTEBO 3HH-
JKYBAJIO aKTHBHICTh KCAHTHHOKCHUIA3H.

PiBeHb TMMOHHO{ KMCIIOTH y CHPOBATIII KPOBi A0 JIi-
KyBaHHS y XBOPHUX KOHTPOJBHOI TPYIH 30LTBIIyBaBCs
CYTTEBO Ha BiJIMiHY BiJI 370poBUX 0ci0 Bix 208,0+£25,90
mr/n go 300,50+£20,28 mr/n, p<0,05 (Ha 44,47%). 1lle
OinbIi 3MiHU BiOYBANNCS y XBOPUX TPYNH MOPIBHSIHHS
Ta OCHOBHOI rpymH — 3011bIeHHs 10 363,90+14,38 mr/,
p<0,05 (Ha 74,95%) Ta mo 390,70+12,31 mr/n, p<0,05
(na 87,83%) BimmoBinHo. BiporigHe 3011bIICHHS MeTa-
6ounity LITK crocrepiranocst 10 JIiKyBaHHS Ha BiAMIHY
BiJl XBOPHX KOHTPOJIFHOI TPYIH y XBOPHX TPYIH IIO-
piBusiHHSA 3 300,50+20,28 mr/n go 363,90+14,38 mr/n,
p<0,05 (ma 21,09%) Ta y XBOpHX OCHOBHOI I'pyIH J0
390,70+12,3 Imr/n, p<0,05 (ua 30,01%) BigmosiaHo, 1m0
CBIJTYMJIO MTPO 3HAYHE MOTIPIICHHS yPUHOBOTO OOMIHY
npu YH ta MC.

VY mpormeci JiKyBaHHS XBOPHX KOHTPOJBHOI Tpy-
U TPaJULiHHOIO TEpami€o BIPOTIAHO 301TbITYBaB-
¢Sl pIBEHb JIMMOHHOI KUCJIOTH 4epe3 1,5-6 MicsiiB Bij
300,504+20,28 mr/n go 349,50430,72 mr/n, p<0,05 (ua
16,30%). [Ipore y XBOpUX TPy HOPIBHSIHHS i/ BILTH-
BOM JIOJIAHO1 JIO0 TPaAMIIiHHOT Tepartii TikapchbKHX 3ac001B,
SIK1 KOPETYIOTh METa0O0JIYHI TIOPYIIEHHS, CIIOCTEPiraio-
Cs1 3HIDKCHHS PIBHS JIMMOHHOI KHCIIOTH uepe3 14 nHiB
Bix 363,90+14,38 mr/nm mo 264,29+14,51 mr/n, p<0,05
(na 27,38%) ta uepe3 1,5-6 MicAliB OUIbII 3HAYHO T0
223,43+15,86 mr/n, p<0,05 (Ha 38,60%) BianosigHo. Y
XBOpUX OCHOBHOI rpymnu piBens Metabomity LITK 3nu-
JKyBaBcs cyTTeBO uepe3 14 auiB Big 390,70+£12,31 mr/n
110 275,61+13,10 mr/n, p<0,05 (Ha 29,46%) Ta uepes 1,5-
6 micsmiB — 1o 198,39+12,49 mr/n, p<0,05 (Ha 49,22%)
BiJINIOBIJTHO, 11O CSITaJio piBHA 370poBUX 0ci0. [Ipu mpo-
My, uepe3 14 THIB JIIKyBaHHS PIBEHb JMMOHHOI KUCIIO-
TH y XBOPHUX TPy MOPIBHIHHSA Ta OCHOBHOI IPYITH HA
BiZIMiHY Bill XBOPHUX KOHTPOJBHOI TPYIH 3HUKYBaBCS
ne3nauno Big 301,30+19,85 mr/n mo 264,29+14,51 mr/m,
p<0,05 ( Ha 12,28%) Ta 1o 275,61+13,10 mr/x, p<0,05
(Ha 8,52%) BiANOBITHO. Y TOM K€ Yac, piBeHb IIbOTO MO-
Ka3HHKa CYTTEBO 3HIKYBaBCs uepe3 1,5-6 MicsIiB JiKy-
Banug Big 349,50+ 30,72 mr/nm go 223,43+15,86 wmr/m,
p<0,05 (Ha 36,07%) Ta mo 198,39+12,49 mr/n, p<0,05
(na 43,23%) BianoigHo. BiporinHe 3HM)KEHHS JIMMOH-
HOT KUCIIOTH Ha BIZIMIHY BiJl XBOPUX TPYITH TOPIBHSIHHS

29 ==

Ne 1, 2022



MeguuuHa

CIIOCTEpIirasiocst y XBOPUX OCHOBHOI TIpPYyIH BiX
223,43+15,86 mr/n no 198,39+12,49 mr/i, p<0,05 (na
11,20%). TakuM 9rHOM, PIBEHB KJIIOYOBOTO METAOOIITY
HTK — nuMOHHOT KHCJIOTH HAHOIIBIN 3HAYHO 3HUKY-
BAaBCS Y XBOPUX OCHOBHOI I'PYIIH ITi]] BIUIMBOM KBEPTUHY
Ha T/ 6a3ucHOI Tepanii.

[Ipo 3MiHM ITypHHOBOTO OOMiHY CBIAUMIO 301Tb-
IICHHS PIBHS IIyTaMiHy JIO JIIKYBaHHS y XBOPUX KOH-
TPOJIBHOI TPYNH HAa BiMiHY BiJl TPYHH 310pPOBUX OCi0
Big 141,0+4,32 mxmonb/a go 223,71+9,24 MKMOJIB/I,
p<0,05 (na 58,65%), y XBOpHX TpyIH HOPIBHSHHS 110
214,95+8,94 mxmounb/n, p<0,05 (na 52,44%) Biamnosin-
Ho. [Ipn iboMy piBeHb IIyTaMiHy A0 JTiKyBaHHS HE3Ha4-
HO 3HIDKYBABCS Y XBOPHX TPYIH ITOPIBHSIHHS Ha BiIMi-
HY BiJl XBOPUX KOHTPONBHOI IpymH Bix 223,7 | MKMOIB/1I
10 214,9548,94 mxmone/n, p<0,05 (ua 3,91%). PiseHb
aMIHOKHCJIOTH TIyTaMiHy TaKOXX HE3HAYHO 30UIbIIy-
BaBCsA Ha BIJMIHY BiJl XBOPHUX OCHOBHOI TPYIH BiJ
214,95+8,94 wmrmas/n  go 221,26+7,57 MKMOIB/II,
p<0,05 (1a 2,93%).

VY mporueci JTKyBaHHS y XBOPUX KOHTPOIBHOI TPyNn
CIIOCTEpIranocs He3HAYHEe 3HIKCHHS PiBHS aMiHOKHCIIO-
TH TIIyTaMiHy y CHpOBaTILli KpoBi uepe3 14 nHiB JiKyBaH-
HS TpaauIiiHO Tepamieto Bix 223,71£9,24 MKMOJB/N
no 198,57421,95 mxmons/n, p<0,05 (Ha 11,24%) Tta
yepes 1,5-6 wmicsiiB crioctepexenns a0 192,10+£19,63
MKMOITB/11, p<0,05 (Ha 13,85%) BiamosigHo. PiBeHb riTy-
TaMiHy 3HW)KYBAaBCS OUIBII CYTTEBO Yy XBOPHX TPYIH
nopiBHsHHS depe3 14 aniB Bix 214,95+8,94 mxmors/n
1o 167,76+6,04 mxmons/n, p<0,05 (Ha 21,95%) Ta ue-
pe3 1,5-6 micsauiB go 144,52+8,20 mxmons/n, p<0,05
(Ha 32,76%) BignosigHo. [Ipu oMy, 101aBaHHs 10 Oa-
3MCHOI Teparii KBepTHHY Y XBOPUX OCHOBHOI TPYIH IIe
BHpa3Hillle 3HWKYBAJIO PIBEHb NIIyTaMiHy yepe3 14 aHiB
Big 221,26+7,57 mxmons/n go 168,09+6,84 MxMoOmb/i1,
p<0,05 (ma 24,03%) Tta uepe3 1,5-6 wicsmiB 10
139,91£7,32 mxmons/n, p<0,05 (Ha 36,69%) Biamosia-
HO. Y XBOPHX TPYyNHU MOPIBHSHHS Ta OCHOBHOI TPYIH
yepe3 14 nHIB crmocTepiragocs HE3HauyHE 3HIDKCHHS
IyTaMiHy Ha BiJIMIHY BiJI XBOPHUX KOHTPOJIBHOT TPYIH
Big 198,57+21,95 mxmomns/1 10 167,76+6,04 MKMOIBL/I1,
p<0,05 (na 15,51%) ta mo 168,09+6,84 MKMOIB/1,
p<0,05 (ma 15,34%) BigmosinHo. IlomipHe 3HMKEHHS
bOTO MOKa3HWKa crocTepiranocs depe3 1,5-6 micsiiiB
JIIKYBaHHS Y XBOPUX TPYNU MOPIBHSHHS Ta KOHTPOJIb-
HOT IPyIM Ha BiIMIHY BiJl XBOPHX KOHTPOJIGHOT TPYITH
Big 192,10+19,63 mxmons/1 10 144,52+8,20 MKMOIIB/11,
p<0,05 (na 24,76%) ta mo 139,91+£7,32 MKMOIbB/1,
p<0,05 (Ha 36,69%), 1m0 csArano piBHSI 3I0POBHX OCiO.
OTKe, KOMIUICKCHE JIKYBaHHS TPAJMIIIHHOI TEpAITi€ro,
JKapCHKUMU 3ac00aMH, sIKi KOPEryrOTh MeTaboIi9Hi Tpo-
LIECH, Ta KBEPTUHOM CIIPUSIIO 3HIKCHHIO PIBHS Ty TaMiHy.
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[IpoBeneHi paHiiie JOCTiKSHHS 3 BUSHAYCHHS PiB-
Hs1 CK y cupoBartiii KpoBi Ta cedi Jajid 3MOTY OLIHUTH
B [[IJIOMY TIOKAa3HHUKH ITyPUHOBOTO OOMIiHY Ta MPEKypCo-
piB yrBopennst CK. Tak, piBensr CK y cupoBaTiii KpoBi
Ta cedi 10 JIKyBaHHS 301IbIIyBaBCs CyTTEBO Y XBOPUX
Ha YH koHTposnbHOT rpymnu 10 368,04+15,6 MKkMOITB/J,
p<0,05 ta mo 6,52+0,22 mMmomnw/n. 100, p<0,05 Bimmo-
BiJ{HO. ICTOTHIIIE MiJBUIIEHHS KiHIEBOTO METa0OJITy
MypUHOBOTO OOMiHY criocTepirajocs y xBopux Ha YH
koMopOiHui 3 MC 1o 523,43+18,13 mxmons/i, p<0,05
Ta 710 8,50+0,27, p<0,05 BiAMOBiAHO, 10 CBIAYMIIO TIPO
3HaYHI METa0OJIYHI TOPYIIICHHS.

IIpo 3Ha4YHI MOPYIIEHHS MyPHHOBOTO OOMIHY IO Ji-
KyBaHHs XBOPUX BKa3yBaJIO TAKOX 3HAYHE 30UIBIICHHS
AKTHBHOCTI KCAHTHHOKCHIa3:. [IpHuoMy y XBOpHUX TPy-
I TIOPIBHSHHS aKTUBHICTH 11OT0 (hepMeHTy Oyia Ha-
BITh HIDKYOIO, HIX Y XBOPHX KOHTPOJIBbHOI rpynu. [Ipote
Yy XBOPUX OCHOBHOI I'PYIIH aKTUBHICTh KCAHTUHOKHUCIA-
31 Oyna HalOLIBIT CYTTEBOIO.

[Tpo B3aeM03B’s130k rostoBHOTO cyocTpary LIKT 3 my-
PHHOBHMH OCHOBAaMH CBIAYMIIO 3HAYHE 30UIBIICHHS 11 y
xBopuX Ha YH 1o nikyBaHHS y MOPIBHSAHHI 3 TPYIOIO
310pOBHX 0Ci0. BMicT TUMOHHOT KUCIIOTH 301IbIITyBaB-
¢ 1e 3HayHinre y xBopux Ha YH xomop0Oigauii 3 MC
rPyI MOPIBHSHHS Ta OCHOBHOI TPYIH, IO TaKOX BKa-
3yBaJIO Ha CYTTEBI METAOOIYHI PO3TIATH Y IUX XBOPHX.

IIpo mopymeHHs MyprHOBOTO 0OMiHY BKa3yBaJli Ta-
KO 3MIHH aMiHOKHCIIOTHOTO 0OMiHy. [JyTamin — ofHa
3 20 cTaHAapTHUX aMiHOKHCIIOT, SIKi BXOJISTh JI0 CKJIATY
Oika, 6epe yuacth y cunTe3i CK — rososHoro cyocrpa-
Ty mypuHOBOTO 00MiHy. [Ipo 1e CBiTUUTH 301NIBIICHHS
BMICTY TNIyTaMiHy y CHPOBATIIi KPOBI XBOPHX KOHTPOJIb-
HOI TpynH, IPYIH MOPIBHAHHS Ta OCHOBHOI I'PYIH 10
JIKYBaHHS MPAKTHYHO OIHAKOBO IO y XBopuX Ha YH,
mo y xBopux Ha YH xomop6igHoro 3 MC, T006TO Me-
TaboIIvHI MOPYIICHHS HE BIUIMBAIU HAa CHHTE3 IIyTa-
MiHy, SKMI aKTHBHO OpaB yd4acTb y CHHTE31 KiHIIEBOTO
cyoctpary mypuHoBoro oominy — CK.

VY xBopux Ha YH no mikyBaHHS, criocTepiranocs
3pyIICHHS ce4i y Kucie cepemoBuine a0 5,02+0,08,
p<0,05. Bono Oyno Ginbin 3Ha9HUM y XBopHX Ha Y H Ko-
Mopbiaauii 3 MC, (o 4,324+0,04, p<0,05), 1110 cBigumiIo
PO BHpPa3Hi 3MiHM KpHUCTadi3alii ypaTHUX KaMeHIB Ta
3MEHIIICHHS €KCKPELlii KAHEYTBOPIOIOYHX CIONYK.

Takum unnOM, piBeHs CK y cupoBatmi KpoBi Ta ceui
[0 JIIKYBaHHS Y XBopuX Ha YH 3aiexaB BiI akTHBHOC-
Ti KIIFOYOBOTO (DEPMEHTY ITyPHHOBOTO OOMiHY KCaHTH-
HOKCHJIa3H, BMICTY TOJIOBHOTO cyOcTpary mukiry Kpedca—
JIMMOHHO{ KUCJIOTH, BMICTYy aMiHOKHCIIOTH IIyTaMiHy Ta
piBHs pH ceui.

Hamrni gocmiokeHHs 10 JTIKyBaHHS [MOKa3aJid 3HAYHE
301JIbIICHHS PIBHS JIAMOHHOT KHUCJIOTH, TIyTaMiHy, IO
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y3TOMKYBaNOCs 3 iCTOTHUM 30inbmmeHHsaM piBHA CK y
CUpOBATIII KPOBI Ta ceui Ta 3HWKEHHs piBHA pH ceui.
[Ipu npomy, piBeHs npekypcopiB yrBopenHs CK ta mo-
Ka3HUKIB ITypHHOBOTO 0OMiHY y XBopHuX Ha YH komop-
OinHuit 3 MC 30inbIiyBaBcst CyTTeEBIIIE, IO CBiTYHIIO
PO BUPa3HI META0OJIYHI 3MiHH.

[NopiBHtoroun 3miHN mpekypcopiB yTBopenHs CK ta
OCHOBHHX ITOKa3HUKIB MYPHHOBOTO OOMIHY Y XBOPHX
KOHTPOJILHOI TPYIIH, TPYIH MOPIBHSAHHS Ta OCHOBHOI IPy-
MM MOYKHA JIINTH BUCHOBKY, 1110 HAHO1TbIIIa €(hDEKTHBHICTh
JIKyBaHHS CHOCTEpiranacst y XBOPHUX OCHOBHOI TpyIH,
SIK1 TPUAMAITH KpiM 0a3MCHOT Teparii e i KBepTHH.

AKTHBHICTh KCAHTHHOKCH[IA3U TaKOX 3HIKYBAJIACs
CyTTEBO uepe3 14 nHiB Ta yepe3 1,5-6 MiCSIiB JIIKyBaHHSI.
Kopexkuist myprHOBOr0 00MiHY MOKpanryBatacs CyTTEBUM
3HWDKEHHSIM 4epes 1,5-6 MmicsiB cyocTparis mukiny Kpeo-
ca Ta aMiHOKHCIJIOTHOTO OOMiHy — JIMIMOHHOI KHCJIOTH Ta
DIyTaMiHy BianoBiaHo. [TapanensHo 3 mum piens pH 3py-
IIyBaBCs B JIy>)KHE CEPEIOBHIIIE OCTYIIOBO (10 6,74+0,05,
p<0,05) mpotsirom 3-6 micsimiB. Ilpu oMy, pisens CK
y CHpPOBATII KPOBI Ta CEYi 3HIDKYBAaBCS BHPA3HO Uepes3
3-6 MicsIiB criocTepexeHHs a0 262,14+7.21 MKMOIbB/,
p<0,05 ta 2,91+0,12 MMOIIB/11.100 BiMOBITHO.

OTxe, NOMaBaHHS 10 TPAJMIIHHOI Teparii Jikap-
CBKHX 3ac00iB, SIKi KOPETyIOTh METa0OoJiuHI MPOIECH,
KBEPTUHY CIPHUSUIO HOpMaTizallil MOKa3HUKIB ITypPHHO-
BOro 0OMiHy Ta mpekypcopiB yrBopeHHs CK y XxBopmux
OCHOBHOI rpymu. OTpUMaHi IaHi MOKa3ylOTh, MO LIS
MOBHOT JIIarHOCTHKH XBopuX Ha Y H koMop6inHuii 3 MC
Ba)KJIMBO BU3HAYATH He TUThKU nokazHukH CK y cupoBa-
TIIi KPOBI Ta ceyi, a TAKOXX aKTUBHICTh KCAHTHHOKCH/IA-
3H, piBEHb JMMOHHOI KHCJIOTH Ta IIIyTaMiHy y CHPOBaT-
i KpoBi Ta piBeHs pH ceui. B 3amexxHocTi Bij 3HaYCHDb
OUX MapKepiB MypHHOBOrO OOMiHY (KCAaHTHHOKCHIIA3a,
DIyTaMiH, JJUMOHHA KUCIIOTa) OyAe 3aJexuTH aedepeH-
nifioBaHe MpPU3HAYCHHS YPUKONITHYHOI Ta YPUKOCTa-
THUYHOI Teparii, TIKapchbKUX 3ac00iB, 10 KOPETYIOTh Me-
TaboMiYHi nporecH, Ta 610(hTaBOHOITIB.

Benpmu uyTiamBOIO 70 i1 KBEpUETHHY (KBEpTH-
Hy) € KCaHTHHOKCHIa3a — (epMEHT, SKHU Karami3ye
B Oprasi3Mi peakmuito okucHeHHs kcaHtuHy 10 CK Ta
OIHOYACHO Oepe yJacTh y Ipolecax yTBOPEHHS CyIie-
pokcuny. KBepTuH y 11b0My BUIAJKY iHTi0ye eH3UM-iH-
riOITOPHUI KOMITJICKC, SIKMU BiJTOBITA€ 32 MPOTIKAHHS
X OKUCHUX mporeciB y kinituai (Cos, 1998, P. 71-72).
MexaHi3M mii KBEpTHHY 3 OYCBHIHICTIO MPOSBISIETHCS
y BIJHOCHHAX J0 TAKOTO MaTOJOTIYHOTO MEXaHi3My, SIK
BUTbHOpAIUKAJIbHE OKHCHEHHS, IPUIOMY SIK BiIHOCHO

MPOAYKIii aKTUBHUX (DOPM KHCHIO (TaIbMyBaHHS KCaH-
tuHOKcuaa3u, NADH, ckBexep edekTy y BiIHOLICHHI
CYNEPOKCHIHOTO aHIOH-PAJUKay, HEPOKCHHITPUTY),
TaK 1 1HTiOyBaHHsI JIIMIANIEPOKCUIA3H 3 yXKe BHCOKOIO
iHTeHcuBHicTIO (Moiibenko 2012, C. 271).

Bigomo, 110 TMMOHHA KUCJIOTa € KIIIOYOBUM CyOCTpa-
toM IIKT mporecis. Peakiii Ta cyOcTpaTi 1ibOro MUKy
IparoTh BUPIMIATLHY POJb B OI0OCHHTE31 Oe3ivi BaXIu-
BUX CIOJIYK, TOYMHAIOUH Bil aMiHOKHCIIOT, ITyPUHIB, ITi-
PUMIIMHIB 1 3aKIHUYHOYH XUPHUMHU KuciaoTamu (Pamo-
niopt, 2016, C. 52-56). JInMoHHA KKCTIOTa MOXKE HaJaBaTH
BHPAa3HUi BIUIMB Ha (DYHKIIIOHAIBHUIA cTaH UKy Kpeo-
ca, TIOCUITIOIOYN YTBOPEHHS MO0 OKPeMHUX MeTaboJIiTiB:
0-KETODITIOTApOBOi, (hyMapoBoOi, IABEIEBOOLTOBOI KHC-
J0TH. 3a IOTIOMOTOI0 MEBHUX CH3UMHHUX TPyI METa0oTi-
TH JIAMOHHOI KHCIIOTH MPUIMAIOTh Y9acTh B YTBOPCHHI
mypunis Ta CK (Pamomopr, 2016, C. 52-56).

JlumonHa kucnora, Oepyun ydacth y mukii Kpeb-
ca, OesmocepesHbO TOB’si3aHa Yepe3 CBOi MeTaloMiTH
3 CHHTE30M IIIyTaMiHy Ta IypHHOBHX OCHOB. Llum Mme-
TabOMITOM € 0-KeTOIIIoTapoBa Kuciora. llpomykTom
katabomnisMy nmypuHoBux ocHoB € CK (Pamomnopt, 2016,
C. 52-56). byno BCTaHOBIICHO, 110 B PE3y/IbTaTi B3aEMO-
38 3Ky LIKT 3 umkiom mypuHOBHX OCHOB, LIMKJIOM Ce-
YOBUHH 1 ITTIOKCHIIATHUM LIUKIJIOM, Oi-K€TOTJTyTapaT, sIKHi
€ MeTabOJIITOM JINMOHHOT KUCJIO TH, B IPUCYTHOCTI 10HIB
aMOHiI0 Ta KO()EPMEHTIB HIKOTHHAMiJaCHIHIUHYKIIC-
OTHJY Ta HIKOTHHAMIIAJACHIH-TUHYKIeoTuAPpoCchaTy
(HAZ ta HAI®) yrBoptoe miiyramar. [lami riytamar
(TIyTaMiHOBa KHCJIOTA), IPUETHYIOUH MOJIEKYITy amia-
Ky, IEPEXOANTH B INTyTaMiH, SIKUH, B CBOIO UEPTy, MOXKeE
OyTH BUKOPUCTAaHUM a00 B IUKJI YTBOPEHHS CEUOBHHH,
a00 B IMKJI yTBOPEHHs MypHHOBHX OcHOB (Pamomopr,
2016, C. 52-56).

BucHoBkHu

1. PiBeHb JMMOHHOI KHCJIOTH Ta TIyTaMiHy
30labIIyBaBes iCTOTHiLIE 10 JIIKYBAHHS Y XBOPUX HA
YH xomop6innuii 3 MC, Hixk y xBopux Ha YH.

2. Y XBOpHMX OCHOBHOI I'DyIIM NPOTAIOM JIKY-
BaHHA 4epe3 3-6 micsmiB cmocTepiranocsi cyrreBe
3HH:KEHHSI AKTHBHOCTI KCAaHTHMHOKCHAA3a, BMicTy
JIMMOHHOI KUCJIOTH Ta [IIyTaMiHy y CHPOBATIIi KPOBi.

3. 3acrocyBaHHf KBePTHHY Ha T TpaguuiiiHol
Tepamii Ta 3araJibHONPUITHSTUX JiKAPCHKHUX 3aC0-
0iB, fIKi KOperylTh MeTa00Ii4HI IpoLecH, CIPHUAIO0
HOpMaJi3anii MapkepiB mMypuHOBOro oominy (Kcau-
THHOKCHA3H, JUMOHHOI KHCJIOTH Ta IUIyTaMiHy) y
xBopux Ha YH komop6ignoro 3 MC.
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BIIJINB POCJIMHHUX KUPOBUX TOBABOK HA BMICT TA BIOCHUHTE3 ) KUPHUX KUCJIOT
B JIIIIIJIAX CHPOBATKH KPOBI II[YPIB, SIKI OTPUMYBAJIA BE3)KUPOBUI PAIIIOH

Mema podomu. /[ocrioumu eniue Xapuosux Hcupie 3 isHUM MICIOM HCUPHUX KUCTOM HA HCUPHOKUCTOMHUL CKIAO NINidi6 cupo-
8amKu Kpo8i ma akmueHicms ghepmenmis ix diocunmesy.

Mamepianu ma memoou oocnioxncennsn. Llypi ompumysanu Oesscuposi payionu (B)KP), 6 skux 5 % xpoxmanio 3amiHanu Ha
8i0N0GIONY KinbKicme gucoxoninonegoi conauwnuxosoi onii (BJICO), sucokooneinosoi consuumnurogoi onii (BOCO) abo nanvmosoi onii
(110). Yepes 30 ouig y wypie ompumysanu cuposamxy Kpoei, ekcmpazyeanu ainiou, po3oianuy ix Ha 3 gpaxyii: Hetmpanvui ainiou,
¢hocponiniou i einbri dHcupni kucromu. JKupnokuciomuuil CK1a0 eUHAUAIU 2a30XPOMAMOSPADIUHUM MemMOOOM. « AKMUGHICMbY CUH-
masu JHCUPHUX KUCTOM GUIHAUATU 3A BMICTOM NATILMIMUHOBOI I NAIbMIMOONIH080T KUCIOM, «AKMUBHICIbY el10H2A3U NATbMIMUHOBOI
kucnomu eusnayvan sa gpopmynoio (C,, +C, )/(C, —C, ), «akmusnicmoy cmeapun-KoA-oecamypasu (SCD1) susnauanu sa gpopmy-
namu: SCD16=C,, /C, - SCDIS=C, /C, .

Pezynomamu docniddcenns ma ix ob6zoeopennsn. Bcmanosneno, wo enepeemuuni scupni kuciomu (EJKK) cmanosnisamo 57-74 %
YCIX HCUpHUX Kucaom ninidie cuposamku kpoei wypis, axi ompumyeanu bIKP. Ceped scuprux Kuciom eH002eHH020 biocunmesy 3Hay-
HY KibKicmb cmanosnsims noninenacuyeni scupni kuciomu (ITHKK). JKupoese xapuysanns 3HUNCYE «AKMUSHICMb» CUNINA3U HCUDHUX
Kuciom, ane 30invuiye «akmugnicmoy enoneasu i decamypasu SCD18. JKupoee xapuysanns, ocoonueo 3 euxopucmannam BJICO, 3uu-
orcye emicm -3 ITHKK ma «akmusnicmvy SCD16.

Bucnoeku. Y meapunnomy opeanizmi icnye enoozennutl 6iocunmes He minbku eHepeemuiHuX, ane i eCeHyianbHUux HCUPHUX Kuc-
nom. JKupose xapuysannsa npuenivye endozennuii oiocunmes w-3 IIHKK, ocobnuso npu cnoscusanni BJICO.

Knruoei cnosa: niniou kposi, scupose XxapuyeanHs, NONIHEHACUYEH] HCUPHT KUCIOMU, OIOCUHMES HCUPHUX KUCTOM.
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EFFECT OF VEGETABLE FAT SUPPLEMENTS ON THE CONTENT AND BIOSYNTHESIS
OF FATTY ACIDS IN BLOOD SERUM LIPIDS OF RATS RECEIVING A FAT-FREE DIET

Aim of work: To study the effect of dietary fats with different fatty acid content on the fatty acid composition of serum lipids and
the activity of enzymes of their biosynthesis.

Research methods: Rats received fat-free diets (FFD), in which 5 % of starch was replaced with the appropriate amount of high-
linoleic sunflower oil (HLSO), high-oleic sunflower oil (HOSO) or palm oil (PO). After 30 days, rats received blood serum, extracted
lipids, and divided them into 3 fractions: neutral lipids, phospholipids and free fatty acids. Fatty acid composition was determined by
gas chromatographic method. The «activity» of fatty acid synthase was determined by the content of palmitic and palmitoleic acids,
the «activity» of palmitic acid elongase was determined by the formula (C,, +C, J)/(C, ~C, ), «activity» of stearyl-CoA-desaturase
(SCD1) was determined by the formulas: SCD16=C,, /C, ' SCDI§=C, /C,

Results. Energy fatty acids (EFA) were found to account for 57-74 % of all serum lipid fatty acids in rats treated with FFD.
Among the fatty acids of endogenous biosynthesis, significant amounts are polyunsaturated fatty acids (PUFA). Fatty diet reduces the
«activityy of fatty acid synthase, but increases the «activity» of elongase and desaturase SCD18. Fatty nutrition, especially with the

18:0 16:0

use of HLSO, reduces the content of w-3 PUFA and «activityy SCD16.

Conclusions. In the animal body there is endogenous biosynthesis of not only energy but also essential fatty acids. Fatty nutrition
inhibits the endogenous biosynthesis of w-3 PUFA, especially when consuming HLSO.

Key words: blood lipids, fatty nutrition, polyunsaturated fatty acids, fatty acid biosynthesis.

Beryn. Ctpykrypa i 6iosoriuni (yHKIil JimiaiB 3a-
JIeKaTh 3HATHOIO MIPOIO BiJI IX JKHPHOKUCIOTHOTO CKJIa-
ny (Tvrzicka, Zak, Vecka, Staiikova, 2009; Levitsky,
Potapova, 2015). Haii0inpiry dvacTuHy JimiIiB cra-
HOBJISITH TPUDIIIEPUIU, OCHOBHA OiosioriuHa (yHKIis
SIKMX TIOJISITa€ B YTBOPEHHI CHEpTril Ui 3a0e3medeHHs
yCiX €Hepro3ajie:KHHUX IPOIeciB i, mepIr 3a Bce, 3a0e3-
nmeuntu eHepriero m’s3u (Titov, Lisitsyn, 2006; Titov,
2015). Tomy OCHOBHA KiJbKICTh KUPHUX KHCIOT, SIKi
BXOSITH JI0 CKJIANy TPHUIIIIEPHIIB, IIPEICTABICHO TaK
3BaHUMHU €HEPreTHUYHUMU kupHuMH Kuciaotamu (EXKK).
Ho ckmany EXK BXonmsTh MOHOHEHACHYEHI OJICTHOBA
(Cq, n-9), mambmitooneinosa (C,, | n-7) )KUPHi KUCIIOTH, a
Takox Hacu4eni nanpmithaoBa (C, ) i creapunosa (Cg ).

Li wotupu EXXK cuHTE3yI10ThCS y TBAPUHHOMY Op-
raHi3Mi 3 HEJIMJIHUX MONEePETHUKIB (BYIJIEBOMIB, aMi-
HOKHCIIOT, OPTaHIYHUX KUCIIOT 1 CIUPTIB), SIKi CIIOYATKY
TIEPETBOPIOIOTHCS Y aneTHi-KoA.

Ennorennnii 6iocunres EXK cknanaerbes 3 Tppox
OCHOBHHX €TalliB, sIKi BiJJOyBatOThCS, TOJJOBHUM YHHOM,
B medinmi. [lepmmii eran — 1e CkiIagHUi, Oararocty-
MIEHEBUH Mpolec yTBOpeHHs NaibMiTHI-KOA i jiero
(bepMeHTa CHHTA3U KUPHUX KUCIOT. Jlpyruil eran — ne
yTBOpeHHs creapui-KoA 3 manemitiin-KoA mig jiero
(hepMeHTa enoHra3u MajabMITHHOBOI KuciaoTH. Ha Tpe-
THOMY €Talli i Jaiero pepmenTa creapui-KoA-necary-
pasu BiAOyBa€eThCs BiIIEIUICHHS JIBOX aTOMiB BOJHIO 1
YTBOPEHHS ITOIBIITHOTO 3B’s13Ky B mojokeHHi 9. Lls He-
HacHY€eHa KHMCJIOTa Ha3UBA€Thes oneinosow (C . n-9).

. 34

®ditoTtepanis. Yaconuc

Baaxatots, mo creapui-KoA-gecarypasza Moxe AisiTu
1 Ha MaJbMITHHOBY KHCIIOTY, IIPH IEOMY YTBOPIOETHCS
nanbmitooneinosa kucnora (C | n-7) (Tvrzicka, 74k,
Vecka, Stankova, 2009; Titov, 2013).

V¥ neuinni aktuHi popmu EXK 3’ennyrorses 3 ak-
THBHUMH (hopMamu TIineprHy (MOHOTIIIEPUTAMH, JTH-
miinepuaamu, riinepodocdarom) adbo 3 X0IeCTEPHHOM
1 YTBOPIOKOTh TpUITiepud, Gocdominiau i epipu xo-
nectepuny (Titov, Lisitsyn, 2003, pp. 4-10).

3 TpUDIIIEPUIIB Y TeUiHIN (OPMYIOTBCS JIIOTpPOTe-
imm myxxe HU3bKOI miinekHOCTi (JITIAHIL), siki iHKpeTy-
IOTBCSL Y KPOB 1 HAIXOMATh IO M’S3iB, CEpIls Ta 1HIITUX
OpraHiB 1 TKAaHWH SIK JKEPEsIo eHEPreTHYHOro Marepia-
ny (Titov, 2015, pp. 14-23). Hammmoxk JITIAHILL Han-
XOIUTh y KIITHHU >kupoBux nemno (Rosqvist, Bjermo,
Kullberg, 2017; Titov, 2012).

YV Hammx poOOoTax MOKa3aHo, 10 TBAPUHHMI OpraHi3M
He oOMexyerbes Jmire OiocuaTe3oM EXKK, ane yrBo-
PIO€ 3HAUHY KUIBKICTB IHIIUX >KUPHUX KUCIIOT, 30KpeMa
noimiaeHacnuenux ([THXKK) (Levitsky, Selivanskaya,
Lapinskaya, Pupin, Badiuk, 2021; Levitsky, Khodakov,
Pupin, Markov, Selivanskaya, 2021; Levitsky, Khodakov,
Selivanskaya, 2021). Mexanizm ytBopenns [THXKK B
TBApPUHHOMY OpTraHi3Mi B YMOBaX BIiJICYyTHOCTI HaJXoO-
JDKEHHSI OCTAHHIX 3 DKEI0 3aJIMIIAcThCs HeBIgoMUM. Mu
BBaKAEMO, [0 TAKAM JDKEPEIOM MOXYTb OyTH €H/IOTCH-
Hi OakTepii, 3araqbHa KUIBKICTh SKUX JIMIIE B TPABHOMY
TPAaKTI JIFOMHHU [IEPEBUIIYE B JACCATKH Pa3iB YUCIO YCiX
COMATHYHUX KJIITHH, a 32 MacoIo MEPEBHIIYE Macy IediH-
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ku B 1,5 pasie (Levitsky, Khodakov, Selivanskaya, 2021;
Levitsky, 2019).

Y namiii po6ori (Levitsky, Markov, Pupin, 2021) noxa-
3aHO, 1110 BBEJICHHSI IIypaM aHTHOI0THKA JTIHKOMILIUHY 3HH-
xye BmicT [THXXK B mimigax nieqiHky, a BBEICHHS aHTHIU-
cOloTHYHOTO 3ac00y KBEpTYITiHY BijHOBITIOE BMicT [THXKK.

MeTto10 1aHoi po6oTH 0y/10 JOCTITUTH BIUIMB POC-
JIMHHHUX JKUPOBUX JO00ABOK 3 PI3HUM KHPHOKHCIOTHUM
CKJIQIOM Ha BMICT 1 6i0CHHTE3 KUPHHUX KUCJIOT y CHPO-
BaTIIi KPOBI IIyPiB, SIKI OTPUMYBAJIH OE3KUPOBUH PaIliOH.

Marepianu Ta MeToAH AOCIizKeHHA. Byino Buko-
PUCTaHO HACTYITHI POCJIMHHI OJil: 3BUYaliHa (BHCOKO-
niHoJieBa) consinHukoBa oiist (BJICO) 3 BMictom 57 %
niHoseBOl KucioTH, 30 % oneinoBoi 1 6,5 % maabMiTH-
HOBOI; BHCOKOOJICTHOBA COHSIIHHUKOBA OJis «OJIMBKa»
(BOCO) 3 BmictoMm 85 % oneinoBoi kucmot, 6 % -
HOJIEBOT 1 4 % NaabMITHHOBOI, a TAKOXK I1aJbMOBA OJIist
(ITO) 3 BmicToM 42 % MaXBMITHHOBOI KUCIOTH, 9,5 %
niHOJeBOi 1 4 % 0neiHOBOi.

BJICO — nepadinoBaHa COHSIIHUKOBA ONis BUPOO-
nunrsa [T «Cmak conigs», Mapuenko, Ykpaina, BOCO
HepadinoBana BupooOHuirea TOB «bioximTex», Ykpai-
Ha i I10 BupoOHunTBa «Dukess RBDy, Manaiisis.

Jocnigun Oymo mpoBenaeHo Ha 24 Oiaux Irypax Jji-
Hii Bictap (cammi 5 micsmiB, xuBa Maca 225-235 1),
po3MnoicHUX ¥ 4 PIBHUX rpymnu: 1-a (KOHTPOJb) OT-
pumyBana Oe3xuposuil panion (BXXP), ckman sikoro
npejacrapieHo y Tabmumi 1; 2-a, 3-s1 1 4-a rpymnu oT-
pUMyBaJIM KUPOBI paiioHu 3 BMicToM 5 % omiHd, Bif-
nosigao BJICO, BOCO i IT1O. Omnii BBoguaucs B B)XKP
3aMicTh 5 % Kpoxmalio.

Tabmuig 1
Crknan pauionis (y %) nus urypis [14]
BXKP 7Kuposi paunionn
Komnonentn 1 ) 3 4
Kpoxmaine KyKypya3sHui 64 59 59 59
Ipot coeBuit 20 20 20 20
OBanbOyMmiH

MinepasibHa cyMmin

Biraminna cymim

COHSIIHUKOBA OJITist

Bucokoomneinosa
COHSIITHUKOBA OJIisl

6 6
4 4
1 1
Caxapo3sa 5 5
0 5
0 0
0 0

ITaneMoBa ojrist

Tpusanicts roaismi cranosuiaa 30 guis. ITicns esra-
Ha3ii TBapuH Ha 31-i JeHb JOCHIY i TIOMEHTAJO-
BUM Hapko3oM (20 MI/KT) HUISXOM TOTalbHOI KpPOBO-
Tedi 13 cepis OTPUMYBAIM CUPOBATKY KpoBi. Jlimiam i3
CHpOBaTku ekcTparyBanu 3a merogoMm Jloyna (Keyts,
1975) 1 poszainsnu Ha 3 ¢pakmii: HeWTpabHI i
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(HJI, Tpurniunepuau + edipu xonecrepuny), dpocdori-
iy (DJT) 1 BimeHI xkupHi kuciotu (BXXK) (Khodakov,
Tkachuk, Velichko, 2017). XXupHOKHCIOTHUI CKJaja
KOXHOI 00’eTHaHOi (BiJ yCiX IIYypiB KOXHOI TPYITH)
¢pakiii BU3HAYATH Ta30XpoMaTorpaivHuM METOIOM
(Levitsky, Makarenko, Khodakov, 2015).

«AKTHBHICTH» CHHTA3U JKHPHHUX KHCIIOT BH3HAYAIH 32
CYMOIO BMICTY HAJIbMITHHOBOT 1 TAJIbMITOONICTHOBOT KHCITOT.

«AKTHBHICTB)» €JIOHTa3M TMaJbMITHHOBOI KHCIO-
TH BU3HAYAJIH JIBOMa METOAAMH: 32 CIIiBBIIHOIICHHIM
CTEapUHOBOT 1 MAJIBMITHHOBOT KHCJIOT 1 32 ()OPMYIIO0
(C18:0+C18:1)/(C16:0_C16:1)'

«AKTHBHICTBY» JecaTypa3sd CTCapHHOBOI KHCIIO-
1 (creapuin-KoA-necarypasu SCD1) BuzHauamu 3a
popmynamu C /C  (SCDI8) i C,, /C . (SCDI16)
(Svendsen, Olsen, Nordstrand Rusvik, 2020).

PesyabraTn qociigxeHHs Ta ix 00ropopeHHs

VY Ttabmumi 2 TpeACTaBIeHO PE3yNbTaTH BH3HAYCHHS
*KUPHOKHUCIIOTHOTO CKJIaTy TPhOX (DpaKIIii JIITi/IiB cHpoBar-
KM KpOBI IypiB, siki orpumyBati BXXP. BuiHo, 1110 Hai01imb-
1114 KUTBKICTh €HEPreTHYHUX YKUPHHUX KUCIIOT 3HAXOUTHCS Y
¢paxuii BXXK, nprdoMy B OCHOBHOMY 32 PaXyHOK OJICTHO-
Boi kucnotu. OfHak, kpim EXKK y simigax cupoBaTky KpoBi
IIypiB, SIKI HE OTPUMYBAJIM JIMIAN 3 DKEFO, BUSIBJICHA 3HA-
YHa KUTBKICTH (26-43 %) ®UPHUX KHCIIOT, PECTABICHNX,
ronoauM 4rHOM, [THXKK. Mu BBaxkaemo, 110 IIi KUPHI
KHUCJIOTH YTBOPIOIOTECSI B OPraHi3Mi 32 paXyHOK CHIOTCHHOT
Mmikpo6iotu (Ruker, Daman, Khansen, 2008).

VY Tabmumi 3 mpeAcTaBieHO Pe3yIbTaTH BU3HAYCHHS
BMICTY KHPHHX KUCIIOT Yy (paKiiii HeWTpaabHUX JIITiIiB
CHPOBATKH KPOBI IIypiB, sIKI OTPUMYBAJIH XKHUPOBi parli-
OoHH. BuaHo, 1110 X04a KUILKICTh MaJIbMITHHOBOI 1 IMallb-
MITOOJIETHOBOI KUCIIOT MPH >KHPOBOMY XapuyBaHHI 3HHU-
3WIIach, ajie 3aranbHa KiibkicTh EJXKK migBummiace 3a
PaxyHOK OIJIBIIIOTO BMICTY OJICTHOBOI KHUCIOTH. Y TOH e
9ac, ICTOTHO 3HU3MJIACH KUTbKICTh HECHEPTeTHIHUX JKUP-
HHX KHCIIOT, 0co0nmBo npu cnioxkusarHi BOCO 1 110.

VY Tabnuii 4 mpeacTaBiIeHO Pe3yJbTaTH BU3HAUCHHS
BMICTY JKHPHUX KHCJIOT Y (ocoimigax CHpOBaTKH KPo-
Bi IIIypiB, AKI OTPUMYBAJIH KUPOBI PAIiOHH. 3 X JaHUX
BUZHO, 0 KinbKicTe EXXK nemo 3HmKyeThCs 3a paxy-
HOK ICTOTHOTO 3HIDKCHHS BMICTY CTEapHHOBOI KHCIIOTH.
BaskJIMBO IMTIIKPECIUTH, 1O )KUPOBE XapuyBaHHS 3HAYHO
(y 2-3 pazu) 3amkye y pocdomimiaax Bmict o-3 I[THXK.

VY tabnuii 5 nmpencTaBieHo pe3yabTaTH BU3HAYCHHS
BMICTY KHpHUX KucioT y ¢pakuii BXXK mimiais cupo-
BaTKM KPOBI IIypiB, SIKI OTPUMYBAIU KUPOBI PAI[iOHH.
BuaHo, 0 CHIOKUBAaHHS JKHAPIB 3HIKYE 3araibHy Killb-
kicte EXXK, ocobnmBo cuiibHO nipu cioxkuBanHi BOCO
i [10O, npu4omy, rOJIOBHUM YHHOM 32 PaXyHOK OJIETHOBOT
kucnotu. Bmict 0-3 ITHXKK y ¢paxmii BXK 3nmkyeTs-
cs1 BBiUl nipu crioxkuBanHi BJICO.
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Tabmuig 2
BMmicT eHepreTHYHUX ;KUPHUX KUCJIOT Y (PpaKuisix JimigiB cupoBaTKH KPOBi HIypiB,
siki orpumyBasu O6e3:xupoBuii panion (b7KP)

Bwmict KK (%)
“Kupni kucaorn OKK) Heiirpansni imizm, HJI ®ocdoninimn, OJI Biatmi B e
A. Eneprernuni XK
[Mansmitunosa (C . ) 26,13 26,02 27,89
IManemitooneinosa (C,, ) 10,81 3,41 9,60
Creapunosa (C,, ) 1,97 21,19 8,27
Ouneinosa (C,,,) 17,93 18,04 27,00
Bceworo 56,84 68,66 73,36
B. JXKupHi KUCIIOTH IHIINX JDKEPEI 43,16 31,34 26,64
y T. 4. [THXK 15,98 23,87 15,46
®-3 TTHXXK 0,78 3,11 1,59
HpuMimKa" HH}R'R‘zCI&'2+C18:3+C20:4+CZO:5+C22:5+C22:6
Tabmus 3

BmicT eHepreTHYHUX KMPHUX KUCJIOT Yy (ppakuii HeiiTpaabHUX JiNiAiB CHPOBATKH KPOBi ypiB,
sIKi OTPMMYBAJIU KUPOBi panioHu

. Bwmict 7KK (%)
Kupui xucnori GKK) BJICO 5 % BOCO 5 % 05 %
A. Eneprernuni XK
IMansmitunosa (C, ) 19,30 21,54 26,27
IMansmiTooneinosa (C,, ) 7,03 5,89 7,96
Creapunosa (C . ) 1,56 1,78 2,24
Omneinona (C,,.) 31,76 50,08 42,46
Beroro 59,65 79,29 78,93
B. XXupHi KUCITOTH IHIIKX JHKEpen 40,35 20,71 21,07
y T. u. [THXK 32,58 15,61 14,69
-3 TTHXXK 0,68 1,11 0,91

Ipumimka: BJICO — eucoxoninonesa consiuunuxosa onisi, BOCO — gucoxooneinoga consawmnuxosa onis; 110 — nanemosa onisi.

Tabnuns 4
BmicT eHepreTHUHNX JKMPHUX KUCJIOT Yy Pppakuii pocdonainigiB cupoBaTku Kposi mypis,
SIKi OTPUMYBAJIU KUPOBi pauioHu

. Bwmict KK (%)
“Kupui kuciori GKK) BJICO 5 % BOCO 5 % o5 %
A. Enepreruuni XKK
IManemiTunosa (C,, ) 25,87 23,35 20,98
IMansmitooneinosa (C ) 2,16 3,90 2,10
Creapunosa (C,.) 16,99 11,89 11,49
Oneinosa (C ) 17,28 26,57 30,04
Bceroro 64,30 65,41 64,61
b. JKupHi KUCIOTH IHINX JDKEPEI 35,70 34,59 35,39
y T. u. [THXK 28,33 27,50 28,43
-3 TTHXXK 1,00 1,23 0,87
Ipumimka: ous. maén. 3.
Ha puc. 1 nmokazaHo BIUIMB >KHPOBOIO XapuayBaHHS Ha puc. 2 mokazaHo BIUIMB HUPOBOTO XapdyBaHHS Ha

Ha «aKTUBHICTh» CHHTA3M )KUPHHUX KUCIIOT 32 BMICTOM B «aKTHBHICTH» (DEpMEHTA €JIOHTa31 TAIbMITHHOBOI KHCIIOTH
TMinigHEX QpaKiisx CUPOBAaTKH KPOBI HIypiB IPOAYKTIB  IPH BU3HAYCHHI IBOMA METOIAMH. BrtHO, 10 3armpornoHosa-
miei gepMeHTaTHBHOI peakiii, a camMe MaJbMITHHOBOI  HMIf HAMH JPYTHid METOJ OKA3ye 3HAYHO OB MOKA3HUKN
1 TAIBMITOOJICTHOBOI KHCIOT. BHIHO, IO CHIOKMBAHHS  €JIOHTA3HOI aKTUBHOCTI Ta YiTKO BU3HAYAE BUCOKY aKTHBHICTH
JKUPIB 3HWKYE aKTHBHICTH IIbOTO (PepMEHTA. 1HOTo (pepMeHTa 3a BMICTOM KUPHUX KUCIOT y (paxiii HIL.
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Tabmnus 5

BMmicT eHepreTHYHUX ;KUPHUX KHUCJIOT Y (Ppakuii BLUILHUX ;KUPHUX KHCJIOT CHPOBATKH KPOBI 1ypiB,
SIKi OTPMMYBAJIU KUPOBi panioHu

. Buict KK (%)
XK KK
upui kucaoru OKK) BJICO 5 % BOCO 5 % 10 5 %
A. Eneprernuni XKK
IMansmitunosa (C ) 36,21 20,88 25,56
[Manemitooneinosa (C,, ) 3,61 4,47 6,59
Creapunosa (C,, ) 11,05 5,60 6,59
Omneinona (C,, ) 15,44 19,41 12,45
Bceworo 66,31 50,36 51,19
b. JXKupHi KUCIIOTH IHIIKX JoKepen 33,69 49,64 48,81
y T. u. [THXK 22,47 19,68 17,32
-3 TTHXKK 0,81 1,46 1,26
Ipumimxa: ous. maon. 3.
40 - — 0,75 - _ 40
> — M 9
=32 _ ] g 06 % 32| [ _
g ) I o
=] B | < - ! M
ER 5045 S 24
A < T
g 16 1 g E
A £ 03 - O 16
E 2 ]
é 8 5} s
0,15 - §
0 o
1 2 3 4 1 2 3 4 1 2 3 4 0 I:[I:I:l LI L
HJI DI BIKK 1234 1234 1234 1234 1234 1234
HIT DJI BXKK HIT DJI BXXK

Puc. 1. AxtuBnicts cunTaszu 7KK 3a pesyabraramu
Bu3HadyeHHs KK y qinigax cupoBarku kposi mypis,
siki oTpuMyBaJu xuposi panionu (1 — BXKP;

2 —BJICO; 3 -BOCO:; 4 — I10) HJI — HeliTpaibHi
ginigu, ®JI — pocdoaininu, BJKK — BinbHi
“KMPHI KUCJIOTH

Ha puc. 3 noka3zano pe3ynbTaru BUBHAYEHHSI «aKTHB-
HoCTi» (epmenTa creapui-KoA-necarypasu (SCDI1)
3a nBoma nokasnukamu: C  /C, (SCD16) 1 C  /C
(SCD18). BuaHo, 110 «aktuBHicTE» SCD18 Ha mopsiiok
Buiie akTuBHOCTI SCD16. Kpim Toro, y 1rypiB 3 xupo-
BUM XapuyBaHHsAM akTHBHICTH SCD16 3HIKyeThCs, a
aktuBHicTh SCD18 3a mokaznukamu ¢pakmii HJI 3Ha4-
HO MIiJIBUINY€ETHCS, 0coOnnBo npu crioxkuBanai BOCO.

TakuM YWHOM, KUPOBE XapuyBaHHA XOYa 1 3HHIKYE
AKTUBHICTh CHHTA3M JKHPHUX KHCIIOT, OIHAK, 32 paxy-
HOK MiJIBUIICHHS aKTHBHOCTI EJIOHTa3H 1 JiecaTypas,
3aranbHa KimbKicTh EXXK minBumnyerscs. HeratusHa fist
YKHPOBOTO Xap4yyBaHHs TOJATA€ B MPUTHIYCHH] SHJIOTCH-
Horo 0iocuHTe3y ®-3 [THXKK, 0co06:11BO npH crioxkHBaHHI
BJICO. MeH 3a Bce MpUTHIYY€e CHAOTCHHUN Oi0CHHTE3
-3 TTHXK BHCOKOOJICTHOBA COHSIIIHUKOBA OJIisl.
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Puc. 2. AKTHUBHICTE €JIOHIa3H 3a CHIBBiAHOIIEHHAM
% KMPHUX KUCJIOT Yy ppakuisax jginigis
cupoBatrku Kposi mrypis (1-4, HJI, ®JI,

BKK — nuB. puc. 1

0,1 -
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Puc. 3. AktuBHicTh Aecarypa3 SCD16 ta SCD18 3a
criBBiAHOMIEHHAM % KUPHHUX KHCJIOT y paKuisx
JinmiaiB cHpoBaTKH KpoBi IypiB
(1-4, HJL, ®J1, BXK — auB. puc. 1)

BuchnoBku. 1. Y TBapuMHHOMY Oprasi3mi Kpim eH-
JAOTEeHHOI'0 BHYTPIIIHbOKJIITHHHOIO 0i0CHHTE3y eHep-
TeTUYHHX )KMPHUX KHUCJIOT iCHY€E iHIIe JKepesio yTBO-
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peHHs KUPHUX KucaoT (rosioBHuM yunom, ITHKK), 3. /KupoBe xapuyBaHHsI NPUTHIYY€ eHIOTeHHHUH
MOKJIMBO, 32 PAXYHOK €HJ0TeHHHX OakTepiii. diocunTe3 -3 ITHXKK.
2. KupoBe xapuyBaHHsI NPUTHIYy€ AKTHBHICTH 4. 3anponoHOBAaHO OLHIOBATH AKTHUBHICTH

CHHTA3U KUPHHUX KHCJIOT, aJie AKTHUBYE (PePMEHT eJOHIa3u NAJbMITHHOBOI KHCJI0TH 3a (opmyJioio
€JIOHra3y najabMiTHHOBOI KucioTH i pepment geca- (C . +C . )/(C, —C, ).
Typa3y CTeapHMHOBOI KHCJIOTH.

JITEPATYPA

Keyts M. Tekhnika lipidologii. Vydelenie, analiz i identifikatsiia lipidov [Metods of lipidology. Recciving, analise and identifica-
tion of lipids]. M., Mir, 1975:334. [in Russian].

Khodakov I. V., Tkachuk V. V., Velichko V. I. [et al]. Zhirnokislotnyi sostav lipidov pecheni krys, poluchavshikh palmovoe maslo i
linkomitsin [The fatty acids composition of liver lipids of rats which received the palm oil and lincomycin]. Marine Medicine Bulletin.
2017;1(74):145-152 [in Russian].

Levitsky A. P. Disbioticheskii sindrom: etiologiia, patogenez, klinika, profilaktika i lechenie [Disbiotic syndrome: etiology, patho-
genesis, clinic, prevention and treatment]. Dentistry Bulletin. 2019; 10 (special issue):14-20 [in Russian].

Levitsky A. P., Khodakov I. V., Pupin T. I., Markov A. V., Selivanskaya I. A. Effect of fat diet on essential fatty acid metabolism of
neutral lipids in rat blood serum. Journal of Education, Health and Sport. 2021;11(04): 113-121. eISSN 2391-8306. DOI http://dx.doi.
org/10.12775/JEHS.2021.11.04.012

Levitsky A. P.,, Khodakov I. V., Selivanskaya I. A. [et al.]. Vliianie zhirovogo pitaniia na sootnoshenie ®-6/®-3 polinenasyshchen-
nykh zhirnykh kislot [Effect of fat nutrition on the ratio of polyunsaturated fatty acids in neutral lipids of rat liver]. Marine Medical
Bulletin. 2021;2(91):64-73. [in Russian].

Levitsky A. P., Makarenko O. A., Demyanenko S. A. Metody eksperimentalnoi stomatologii [Methods of experimental dentistry
(teaching aid)]. Simferopol, Tarpan, 2018:78 [in Russian].

Levitsky A. P., Makarenko O. A., Khodakov I. V. Metody issledovaniia zhirov i masel [Methods to investigate fats and oils]. Odes-
sa. 2015:32 [in Russian].

Levitsky A. P, Markov A. V., Pupin T. L. [et al.]. Normalizacija fitopreparatom «Kvertulin» obminu esencial’nyh zhyrnyh kyslot
fosfolipidiv pechinky shhuriv, jaki otrymuvaly pal’movu oliju na tli dysbiozu [Normalization of the metabolism of essential fatty acids
of phosolipids of the liver of rats received with palm oil on the background of disbiosis by the phytopreparation «Kvertulin»]. Phyto-
therapy. Magazine. 2021;1:35-39 [in Ukrainian].

Levitsky A.P., Potapova I. L. Fatty food, fatty acids, Healthy sunflower olive. Intern. Journ. Food a Nutrition. Sciences. 2015;4(3):15-20.

Levitsky AP, Selivanskaya IA, Lapinskaya AP, Pupin TI, Badiuk NS. Influence of fat-free, fat and sucrose diets on the indicators of
lipid metabolism in rats. PharmacologyOnLine. 2021;2:361-365. ISSN: 1827-8620

Rosqvist F., Bjermo H., Kullberg J. [et al.]. Fatty acid composition in serum cholesterol esters and phospholipids is linked to vis-
ceral and subcutaneous adipose tissue content in elderly individuals: a cross-sectional study. Lipids in Health and Disease. 2017;16:68.
DOI 10.1186/s12944-017-0445-2

Ruker K. M., Daman D., Khansen D. M. [et al.]. Sposob polucheniia lipidov, soderzhashchikh polinenasyshchennye zhirnye kisloty
(varianty i sposoby kultivirovaniia mikroorganizmov, kultiviruiushchikh eti lipidy) [The method of obtaining lipids containing polyun-
saturated fatty acids (variants and methods of cultivation of microorganisms culturing these lipids)]. Patent RU 2326171 C2. Published
on 10.06.2008. Bulletin no. 16 [in Russian].

Svendsen K., Olsen T., Nordstrand Rusvik T. C., Ulven S. M., Holven K. B., Retterstol K., Telle-Hansen V. H. Fatty acid profile
and estimated desaturase activities in whole blood are associated with metabolic health. Lipids in Health and Disease 2020;19:102.

Titov V. N. Biologicheskaia funktsiia pitaniia, biologicheskie reaktsii ekzotrofii, deponirovaniia i endotrofii. Vistseralnye zhirovye
kletki i adipotsity — filogeneticheski, funktsionalno i reguliatorno raznye puly zhirovoi tkani [Biological function of nutrition, biologi-
cal reactions of exotrophy. Visceral adipose cells and adipocytes — phylogenetically, functionally and regulatory different adipose tissue
pools]. Clinical laboratory diagnosis. 2015;8:14-23 [in Russian].

Titov V. N. Funktsiia mitokhondrii, karnitin, koenzim A, zhirnye kisloty, gliukoza, tsikl Rendla i insulin (lektsiia) [Mitochondrial
function, carnitine, coenzyme A, fatty acids, glucose, the Rendle cycle, and insulin (lecture)]. Clinical laboratory diagnosis. 2012;2:32-
42 [in Russian].

Titov V. N. Izofermenty stearil-koenzim A-desaturazy i deistvie insulina v svete filogeneticheskoi teorii patologii. Oleinovaia
zhirnaia kislota v realizatsii biologicheskikh funktsii [Stearyl-coenzyme A-desaturase isozymes and the action of insulin in the light
of the phylogenetic theory of pathology. Oleic fatty acid in the implementation of biological functions of trophology and locomotion].
Clinical laboratory diagnosis. 2013;11:16-28 [in Russian].

Titov V. N., Lisitsyn D. M. Eterifikatsiia zhirnykh kislot spirtami i funktsionalnaia rol poliarnykh i nepoliarnykh lipidov v kro-
votoke. Dvoinye sviazi zhirnykh kislot lipidov v lipoproteinakh [Esterification of fatty acids by alcohols and the functional role of polar
and nonpolar lipids in the bloodstream. Double bonds of fatty acids lipids in lipoproteins]. Clinical laboratory diagnosis. 2003;1:4-10
[in Russian].

Titov V. N., Lisitsyn D. M. Zhirnye kisloty. Fizicheskaia khimiia, biokhimiia i meditsina [Fat acids. Physical chemistry, biology
and medicine]. Tver, Triada, 2006:672 [in Russian].

Tvrzicka E, Zak A, Vecka M, Statikova B. Fatty acids in human metabolism. Physiology and maintenance. 2009;11:274-302.

Cmamms nadivuina 0o pedaxyii 15.11.2021.
Cmammas npuiinama 0o opyky 29.12.2021.
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CYYACHI IIAXOIA 10 ®I3UYHOI TEPAIIIT OCIB 3 APTEPIAJIBHOIO T'IITEPTEH3IEIO
TA ®IBPOMIAJITISAMU HIHUI (OIS JITEPATYPH)

B oens0i nimepamypu npedcmagieno ananiz cy4achux HAyKogux 00CIIONCeHb Wo00 eheKmueHocmi CyuacHux 3acodie Qizuunoi
mepanii' y X60pux Ha apmepianvhy einepmensiio ma giopomianeii wui. Hadano cmuciy xapakmepucmuxy HOPMAmMueHux 0OKYMeHmie
Vrpainu i céimy, wo pecnamenmyroms nioxoou 0o 1iKyéanHa AK apmepianvroi 2inepmensii, max i Qpiopomianciti, a maxoc Haubinbu
IEBUX HepaAPMAKONOLIUHUX 3ACO0T6 3HUNCEHHS aAPMEPIANbHO20 MUCKY (3HUdICeHHS THOeKcy macu mina, dompumanns diemu Dietary
Approaches to Stop Hypertension (DASH), smenwenna cnodicusanms coni, 8i0mMo6a 6i0 naninis, 30i1bUeHHsA CHONCUBANHHS KATIO, 3MeH-
WEHHS CHONCUBAHHSA AIKO20NIO0, 8UKOPUCMAHHA Kinesiomepanii). [Ipoananizo8ano HaasHi HAYKOGI 00CTIOHCEHHA W0OO0 BUKOPUCTNAH-
HSL Memo0ie pizuunoi mepanii (kineziomepanii ma npeghopmosanux Qizuunux Gaxmopis) 6 NiKyeanHi apmepiaivHoi einepmensii ma
Gidpomiancii wui, 30kpema npoepam @izuuroi mepanii 0ci6 3 QYHKYIOHATLHUMU NOPYULEHHAMU | 0e2eHEPAMUEHO-OUCPODIUHUMU
3aX6OPIOBAHHAMU ONOPHO-PYX0BO20 ANAPAMY, 3 €CeHYIANbHOIO 2INePMen3icio, 3 2inepMOoHIUHOI0 X8OPOOOI0 MA WULIHO-2PYOHUM OCTe-
OXOHOPO30M, HAYKOBUX OOCIIONHCEHb WOOO 6CMAHOBNEHHSA 0COOIUBOCTEN nepebiey peeMamoioH020 apmpumy 3a ymos tio20 NOEOHAHHS
3 ghibpomianziero, nowuUpeHoCmi 0CnMeoxoHOpo3y NPU PO3BUMKY SINEPMOHIUHOT X60pOOU.

Poszenanymo masasui docniodcents 3 ukopucmauts nepepuguacmoi i mpusanoi mpaxyiti, maninynayiu Tuina (00Hoeo 3 nioxoodis
KUMAUCLKO20 MACAXCY 05t AKYNYHKIMYPU | RPUNIKAHHA), CIMAMUYHUX 61pas, 8UMALY8AHHA WUIIHO20 8i00IIY Xpedma 3a MemoouKoio
JI. Conoepca, sucoxoinmencusnoi nazepnoi mepanii (HILT) npu exasanux namonozisx. Pozensnymo yuacme po3nadie gecemamusHoi
HEepBoBoi cucmemu i NO8 A3AHUX 3 HUMU NCUXTUHUX PO3NA0I8, A MAKOXHC 3MIH 8apiabeNbHOCMI cepyesoeo pummy npu namocenesi K
apmepianvHoi einepmen3sii, mak i giopomianeii.

Buseneno, wo 3acobu @izuunoi mepanii i Kinesiomepanii, AKi cnpusiioms 8IOHOBNIEHHI0 OAIAHCY 8e2emamueHOi Hep8osoi cucmemu,
a came MpPAHCKPAHIATbHA eleKkmpuyna i mexaniuna cmumynayii (Arendsen et al., 2021), ¢hisuuni énpasu, axi nanpaeneHi Ha noain-
WeHHsL YYHKYIOHATIbHO20 cmaHny yenmpanoHol nepeosoi cucmemu (L{HC) 30xkpema nopmanizayii npoyecie 30y0iceHHsl | 2a1bMy8anHs,
noninuwenHa nepugepunno2o ma Micyeo2o Kposoobicy, 0cobIuso 6 apmepisax 6epmedpoda3UNAPHO20 bacelity, NOTNUENHHS 3A2aTbHOT
BUMPUBATIOCTT MA NCUXOEMOYIIHO20 CIMAHY X80PO20, NOZUMUGHO GNAUGAMUMYMb AK HA Nepebie apmepianvHoi 2inepmensii, max i Ha
KOMOPOIOHY (ibpomianciio.

Knrwuosi cnosa: apmepianvra cinepmensia, giopomiancis, gizuuna mepanis, Kinesiomepanis, npepopmosani izuuni YUHHUKU,
001606Ull CUHOPOM, apmepiaNbHULL MUCK.
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MODERN APPROACHES TO PHYSICAL THERAPY IN PERSONS WITH ARTERIAL
HYPERTENSION AND NECK FIBROMYALGIA (LITERATURE REVIEW)

This literature review presents analysis of contemporary studies dedicated to modern physical therapy effectiveness in patients
with arterial hypertension and neck fibromyalgia. Ukrainian and international standards which define clinical approaches to both
arterial hypertension and fibromyalgia, as well as brief treatment (including the most effective non-pharmacological blood pressure
lowering means e.g. lowering body mass index, adherence to the Dietary Approaches to Stop Hypertension (DASH) diet, reducing salt
intake, quitting smoking, increasing potassium intake, decreasing alcohol intake, using kinesiotherapy) descriptions are provided. The
available publications covering physical therapy methods (including kinesiotherapy and preformed physical factors) use in arterial
hypertension and neck fibromyalgia treatment, especially in physical therapy programs for patients with functional musculoskeletal
system disorders and degenerative-dystrophic diseases, essential hypertension, and hypertension with cervicothoracic osteochondrosis,
as well as studies of rheumatoid arthritis and fibromyalgia comorbidity development, and of osteochondrosis prevalence in hypertension
development, are analysed. Current data on the use of intermittent and prolonged traction, Tuina manipulations (one of Chinese
massage approaches for acupuncture and moxibustion), static exercises, cervical spine stretching according to D. Saunders’ method,
and high-intensity laser therapy (HILT) for these pathologies are considered. Autonomic nervous system disorders and associated
mental disorders participation, as well as heart rate variability changes in both arterial hypertension and fibromyalgia pathogenesis
are taken into account. It is evident, that physical therapy and kinesiotherapy contribute to autonomic nervous system balance
restoration in these disorders. In particular, transcranial electrical and mechanical stimulation, as well as physical exercise aimed at
improving central nervous system functional state (especially excitation and inhibition processes normalisation), peripheral and local
blood circulation (particularly in vertebrobasillar basin arteries), and patients’general endurance and psychoemotional state alleviate

arterial hypertension and comorbid fibromyalgia development.

Key words: arterial hypertension, fibromyalgia, physical therapy, kinesiotherapy, preformed physical factors, pain syndrome,

arterial blood pressure.

Beryn. AprepianbHa rineprensis (Al) e Haiimomu-
PEHIIINM 3aXBOPIOBAHHSIM CEPIEBO-CYANHHOI CHCTEMH,
0 MPU3BOUTH JO 1HBAJIIN3aIlii HACEJICHHS Ta CKOPO-
4qye JKUTTS JIIOIUHU y cepeAHboMy Ha 15-20 pokis. 3a
nmaaumvu BOO3, Big 10% no 30% mopociioro HacelleH-
Hsl, sIKE IPOKUBAE Y HEPO3BUHEHHX KpalHaX Mae rirep-
ToHIYHY XBopoOy (Ashcheulova et al., 2019). B octansi
JIBA/IISITh POKIB B YKpaiHi MOIIUPEHICTh AAHOT MAaTOIOrl
3pocina y 2,3 pa3u, a 3axBoproBaHicTh y 1,9 (binenpkwuii
Ta ixm., 2011). Haii0inbiie ni mokasHUKY 3MIHWINCS Y
MIBJICHHOMY Ta IIBJCHHO-CX1IHOMY paiioHaxX YKpaiHu
(Kapen ta inmr., 2019].

®dopmyanHst A" Moke OyTH OB’ si3aHE 3 TIATOJIOTIEO
muHOTO Bijiny xpeodra. 3a nanumu BOO3, Oinb y criu-
Hi BepTeOpPOreHHOTO I'eHe3Yy, Y pi3Hi BIKOBI TEPiO/H, HAsSB-
Huil y 70-80% nacenenns (XKaposa ta lleBmosa, 2011).

s mocsirHeHHsT €PEeKTHBHOCTI TPAUIIIHHOTO ITiJI-
XOJy JI0 OpraHi3alii JiKyBaHHS XBOPHX iCHye HEOOXif-
HICTh CTBOPEHHS TporpaM (i3W4HOI Tepartii B KOMII-
JIEKCHOMY JiKyBaHHI xBopux 3 Al Ta ¢ibpomianrismu
(®M) i, 30KkpeMa 3 BUKOPHCTAHHSIM TaKUX JIE€BUX
MeTOAiB (hi3uuHOi Tepamii sK MeTOAM KiHezoiTepamii
Ta npedopMoBaHi (iznuHI (akTopu. AJKe y cydac-
HOMY CBITi, HE3aJIeXKHO BiJ BiKOBOi mepioam3amii Ta
COIIaJIbHO-eKOHOMIYHOTO pIiBHS TpomansH, Al 3amm-
IA€THCS OJTHUM 3 HAaUTIOIHMPEHINX HeiH(eKIiiiHuX 3a-
xBoptroBaHb (KoBaib Ta CHirypeeka, 2019), sike motpedye
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HOBMX, OUTBII e(EKTUBHHUX IIXOMIB 1O JIIKyBaHHS
Ta (Gi3uuHOI Tepamii.

Meta podoru. Ha mijicraBi aHamizy cy4yacHHUX Hay-
KOBHX JIOCIHI/DKEHb TMpOaHaji3yBaTH e€(eKTUBHICTH CY-
YacHHX 3ac00iB ()I3MYHOT Teparlii XBOPHUX Ha apTepialib-
Hy TinepTeHsito Ta (pidpomianrii mmi.

Marepianu Ta MeTroau AociaimxkeHHsi. Teopernd-
HUIi aHai3 Ta y3araJbHeHHS JaHUX CyYaCHUX HayKOBUX
JTepaTypHUX JDKEped.

PesysnbTaTn pociaigxkeHHsi Ta iX 0OroBOpeHHs.
HoBi pekomeHmarii AMEpHKaHCHKOI acoriarii cepis
(AHA) 3 nepBuHHOT IPOQITAKTUKU CEPLIEBO-CYTUHHUX
3axBoproBanb 2019 poky mnependadaroTh psij 3aXoJiB
II0JI0 BiJHOBICHHS XBopuX Ha AI, 30kpema Hedapma-
KOJIOT19HI METOJU JIiKyBaHHs ¥ nipodinaktuku (CipeHKo
Ta iHmr., 2019). Y €Bpomni Ha CbOrOAHIIIHIN A€Hb TIIOTh
HOBITHI peKOMEH/IaIli1 €BpOMNeHCchKOro TOBapUCTBa Kap-
Ji0710TiB Ta €BPOMNEHCHKOro TOBAPHCTBA TepTeH3il, AKi
Oynu nipezcrasieHi y 2018 pori Ha korrpeci ESH y bap-
ceinodi (Kosans, 2019). B Ykpaini nikyBanus Al perna-
MeHTOBaHe HakazoM MO3 Bix 24.05.2012 Ne384 «IIpo
3aTBEPIHKEHHS Ta BIPOBA/KCHHS MEIUKO-TEXHOJOT1Y-
HUX JOKYMEHTIB 31 CTaHAapTH3AIII] MEINIHOT JIOTIOMOTH
Ipu apTepianbHiit rineprensiin (MO3 Ykpainu, 2012).

BinmoBiiHO /10 BKa3aHHUX JIOKYMEHTIB, HAWOUIBI JTi-
€BUMH HepapMaKoJIOTIYHUMHU 3aco0amu 3HIDKeHHS AT
€ 3HIKeHHA iH1ekcy macu Tina (IMT) 3a mokazHuKamMu
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3pOCTy Ta Baru 0a)kaHo JI0 1JIealIbHOTO MOKAa3HUKA — BiJl
18,5 10 24,9 kr/m? (Ha KOKeH BTpadeHui 1 KT MacH Tina
ouikyBatu 3HIKEHHS AT Ha 1 MM.pPT.CT.); AOTpHMaH-
Hs gietn — Dietary Approaches to Stop Hypertension
(DASH), sixa nependauae xapuyBaHHsI Oarate Ha (pyK-
TH, OBOYI, IIIJIBHO-3EPHOBI MPOAYKTH i HEXXUPHI MOJIOY-
Hi IPOJYKTH 31 3HIKCHUM BMICTOM HACHYCHUX 1 3arajib-
HuX xupiB (Balasubramaniam & Hewlings, 2021; Park
et al., 2020; (Saka & Cornelissen, 2020); 3MeHILICHHs
cnoxuBanHs coi (1000 mr/no0y); BiMOBA BiJ] MATIHHS;
301IbIIEHHS CIIOKMBAHHS KaJlito B KiibkocTi 3500-5000
MI/100y; 3MCHIIICHHS CIIOKUBAHHS aJIKOTOJIFO JJIST YOJIO-
BiKkiB: < 2 Hamol Ha IeHb, JUIs )KIHOK: < | HaITii Ha IEHb.
Takox MeBHy yBary TpeOa NMpHIUIMTH KiHe3ioTepartii.
PexomenoBaHO BUKOPUCTOBYBATH HIBUAKY X0AbOY (30-
45 XB. Ha JICHb) Ta MPUIUIATH yBary (i3HYHUM BIIpaBam,
a came aepoOHuM BrpaBam (90-150 xB/TmwxaeHb — 65-
75% pe3epBy 4aCTOTH CEPIIEBUX CKOPOUCHB) Ta BIIpaBaM
HarpaBiieHuM Ha quHamivHe (90-150 xB/TmwxaeHb — 50-
80 % 1 nmoBTOpEeHHA MakCUMyM — 6 BIIpaB, 3 KOMILIEK-
ti/Bpasy, 10 moBropis/cer) Ta i3omeTpuuHe (4 X 2 XB.
(ecmmanzep), 1 xB. BimnounHKy Mix BopaBamu, 30—40 %
MaKCHMaJIbHOTO JIOOPOBUILHOTO CKOPOUEHHS, 3 ceaHcu/
THXKIeHb — 8-10 THXKHIB) HaBaHTaxeHHs (Bi3ip Ta iHmI.,
2018; Goyal et al., 2021; Whelton et al., 2018).

BriM, Mixx pekoMeHaIisMi AMEPUKaHCHKOT acolria-
1ii Ta €BPONEHCHKOTO TOBAPUCTBA € JESIKi BiIMIHHOCTI.
Tak, HapuKIIaj, HAa BiAMIHY BiJl AMEPHUKaHCHKOI aco-
mianii cepus (AHA) 3 mepBuHHOT mpodiTakTHKH cep-
[I€BO-CY/IMHHUX 3axBoproBaHb 2019 p., sika nependadae
JUIS TIAIIEHTIB 3 BUCOKOHOPMAaIbHUM THCKOM OOMEKH-
THCST MOTUQIKAIIEID CITOCOOY KUTTS, €BpONEHChKe TO-
BapUCTBO PEKOMEHJIYE ¢ W PO3MISTHYTH BIIPOBAKCH-
HSl MEIMKAaMEHTO3HUX 3aC00iB 0COONMBO 32 HAsSBHICTIO
BHCOKOTO KapaiOBacKyJIsIpHOTO pu3uKy (Jlomkenko Ta
iH1I., 2018).

[Ipu nixyBanni ®M B Ykpaini aie Hactanosa 00395
Bi11127.09.2017 p., sika niepeadavae psiji MeBHUX JIKyBaJIb-
HUX 3ax0/iB. L1 HacTaHOBa BHOKPEMITIOE TEPMiH i/1i0ma-
THUYHOTO OOJIIO, SIKWH HE BUKIMKAHWHA ITOIIKOIKECHHIM
TKaHWH a00 HEpBiB, a AIATHOCTUYHI KPUTEPil XPOHITHO-
ro 0OJBOBOTO CHHAPOMY HE BH3HAYarOThCs. HaiOimbIr
PO3TOBCIOMKCHO MPUYMUHOK 1A10MaTHYHOTO OO0 €
OM. JlikyBauHus ®M moxe OyTH MEIMKaAMEHTO3HUM 1
HemeuKkaMeHTo3HUM. Ceper papMaKkoIoriYHuX 3aco0iB
BHKOPHUCTOBYIOTH aMITPHIITHIIIH, IHT10ITOPH 3BOPOTHOTO
3axOIUICHHSI cepoToHiHy 1 HopaapeHaniny (CI33CH)
IOynmokceTHH rnperabanid. Takok Uit mo30aBIeHHS Bij
cumntTomiB @M moxke OyTH epeKTUBHMM TrabameHTHH
300-1200 mr/mens. Cepen HEMETUKAMEHTO3HHMX 3aCO-
6iB smixyBanHs @M mepire micie mocigae KiHesiorepa-
Iist, 10 0a3y€eThCs HA BIACHIM aKTUBHOCTI Talli€HTa, Ta
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npedopmoBaHi Gi3uuHi (PaKTOpH, a came Teparist yepes-
HIKipHOT enekTpuuHoi ctumyisiii Hepea (YECH)). Take
JIKYBaHHS CIPSMOBAHE HA IHAKTHUBAIIIO TPUTEPHUX TO-
YOK, 3MCHIICHHS Ty TIIMBOCTI Ta PO3CIAOICHHS M’ S31B.

Jns Ginbmioi epeKTUBHOCTI TPaAMIIHHOTO MiAXO0MLY
JI0 opraHizalii JikyBaHHs XBopuX Ha AI' ta ®M mwmi
HEOoOXiTHO CTBOPCHHS KOMIUICKCHUX Mporpam ¢i3udHoi
Teparii. 30KkpeMa 10 TaKuX BUKOPHUCTOBYBAHUX II€BHX
METO/iB (i3MUHOI Teparii BiTHOCITHCS METOIN KiHe3i-
Teparii Ta mpedopmoBani ¢izuuni pakropu. Tak, HasB-
Ha Po3poOKa KOMIIIEKCHOI Iporpamu ¢izndHoi Teparii
(Ocimnog, 2010) 3 BUKOPUCTAHHSM JIIKYBaJIbHOT (Di3HIHOT
KyJBTYpH, JIIKYBaJIbHOTO Macaxy, (iziorepamii, mcuxo-
penakcarii (IMXanbHi BIPaBH, KOPEKIliS MOJIOKCHHSM,
CelaTUBHUM MacaXX KOMIpIEBOi 30HH, ayTOTPEHIiHT),
crieri(iuHUX METOJIB 1 3ac00IB, CIIPSIMOBAHUX Ha 1HAK-
THBaLi0 Mio(acuianbHUX TPUTEPHUX MyHKTIB Ta Perio-
HAJIHOTO M S130BOTO MucOaaHCcy (MaHyalbHHN Macax,
ileMiyHa KOMIPECis, TOCTI30METPUYHA peslaKcanis
M’s131B) TpH Mio(aciiiaibHOMy OOJBOBOMY CHHIPOMI,
IO J03BOJLSUTM OTPUMATH TO3UTHBHI 3MiHU (YHKI-
OHAJILHOTO CTaHy IMWHHOTO BIIAUTY XpeOTa (3ruHaH-
HSI-PO3THHAHHS, HAXWIN 1 TIOBOPOTU TOJIOBH) 1 perpec
00JILOBOTO CHHAPOMY, OJHAK B IIbOMY KOMIDICKCI HE
Oyna BpaxoBaHa HasiBHICTH Al, moB’si3aH0i 3 @M mmwi.
HasiBHa mporpamMa ¢iznyHoi peadimitarii ocid 3 QyHK-
L[IOHAJBHUMH NOPYLICHHSMH 1 JIereHepaTUBHO-AUCTPO-
(GIYHUMH 3aXBOPIOBAaHHSIMHU OIOPHO-PYXOBOTO arapary
(AdanacpeB, 2018), omHaK BoHa CTOCyBaliacsl MaToio-
rii mocTaBu (KOKCapTpo3, TOHAPTPO3, OCTEOXOHAPO3) Y
mKkoJsipiB. Ha ocHOBI 300py aHAMHECTHYHUX JJAHUX, ME-
TOMIB ITIEAArOTIYHOTO EKCIIEPUMEHTY (KOHCTaTyBaJbHO-
r0, (hopMyBaNBLHOTO 1 MiJICYMKOBOTO) OyJI0 pO3p0o0IIeHO
nporpamu (izuuHoi peabiniTaii 0cid 3 eCCeHIATBHO
rineprensieto (binwmii, 2019). Po3pobnena nporpama, mi-
cTria y co0i KiHe30Teparlio, i €TOTeparito Ta JiKyBalb-
HUH Macax. DikCyBaHHS CTaHy Nali€HTIB POBOIIIOCH
3a JOTIOMOTOI0 IHCTPYMEHTAIBHUX METOMIB JIOCHIIKEH-
HSl CTaHy CEpIeBO-CYIMHHOI CHCTEMH (BHUMIpIOBaHHS
AT, BPC Ta interpanbHa peorpadis Tina), KOOpAHHAIL-
WHHUX 3110HOCTEH, KUTTEBOT €MHOCTI JIETEHDh Ta SKOCTI1
JKUTTS namieHTiB. OfHak He Oyso MPOBEICHO aHali3
MOKa3HUKIB JOOOBOTO MOHITOPYBAHHS apTepiaIbHOTO
THUCKY IO Ta ITICIIS TPOBEICHNX KOMIUIEKCIB, @ TAKOXK T10-
Ka3HHUKIB oro BapiabenpHOCTI. KiHesioreparis He Oyna
CIpSIMOBaHA Ha IHAKTHBAIIIIO TPUTEPHUX TOUOK.

Takosk Oyi10 BUBYEHO 3aCTOCYBaHHSI 3ac00iB (hi3uaHOT
Teparnii y BiIHOBHOMY JIIKyBaHHI TilIEPTOHIYHOT XBOPOOH,
IOCHIPKEHHST o0 onTumiszarnii KOMOIHOBAaHOI aHTH-
rinmepren3iiHoi Tepamii y xBopux Ha Al (Bipna, 2011),
OJTHAK B HUX HE JIOCIIJIKEHO MOKIIUBOCTEH (hi3U4HOT Te-
partii 0ci0 3 MaToNOTIsIMU IMUIHHOTO BiIAUTY XpeoTa i DM

No 1, 2022 41 ==




®disuyHa Tepania. EproTepania. Auckycii

mi. CtocoBHO @M HasiBHI HAyKOBI JTOCIKSHHS IOJI0
BCTAHOBJICHHSI OCOONMBOCTEH mepediry peBMaToimHOTo
aptputy 3a yMoB Horo noenHanHs 3 ®M (IlepeGetiok,
2016), omHaK B IIbOMY JIOCIIPKSHH] Opajii y4acTh KIHKH
1 He Oyno mocmimkeHo HasBHiCTh y HUX Al Cepen HasB-
HUX JIOCIIDKEeHB 10710 (i3MuHOT Teparnii xBopux 3 Al Ta
OM i HaMu 3HAHICHO TITBKH TEOPETUYHE JI0CITiHKEH-
Hs BiTum3HsHUX BueHUX (JKapoga Ta IlleBnosa, 2011) 6e3
3HAUYIIMX MPAaKTHYHUX HAMpPalloBaHb, OMHAK Po3poliie-
HO Tiporpamu (ism4yHOT Teparii y 0ci0 3 rinepTOHIYHO0
XBOpPOOOIO Ta MIMIHO-TPyAHHM ocTeoxoHapo3oM (Iera,
2018). 1 HaBiTh Yy CyyaCHHX HaBYAJIbHUX MOCIOHUKAX 3
¢izmunoi Tepamnii (I'puryc Ta bpera, 2018) ne po3rsina-
€TbCS MOXJIMBUHM 3B’ 530K Al 3 @M 1mwi.

B onHOMy 3 pO3DISIHYTHX IOCIHIPKEHb BPaxOBYBa-
Jacs TMOIIMPEHICTh OCTEOXOHIPO3Y B PO3BUTKY Timep-
TOHIYHOI XBOpoOH. B oOcTexkeniit rpymi maimieHTiB ce-
PEIHBOTO Ta MMOXHUIIOTO BiKY 3 TIlIEPTOHIYHO XBOPOOOFO
94acTOTa CYMyTHIX JOPCOMaTii MUIHOTO Biimy XpeoTa
(ocreoaprpo3y) craHoBuia 66,9% (KopunHcekuii Ta
[Tonomapenxko, 2018). [HIIe HOCHTIIKEHHS BCTAHOBUIIO,
10 KOPEKIisl IIMHHOTO JIOPI03y MOKe OyTH MOB’s3aHa
3 HeTalHUM 30UTBIICHHSM IepeOpatbHOTO KPOBOTOKY,
1 IO IIWHHUI JTOPI03 MOXKE T'PaTH POJIb B PO3BUTKY
BimicoBckoro xona i 3MiH reMOAWHAMIKK 1epeOpalb-
HOI apTepii i 3HIKEHHSI KPOBOTOKY B TOJIOBHOMY MO3KY
(Cainuyk, 2017).

OCKiJIbKU 11 OUTBIIOCTI MAIliE€HTIB 3 CHHIAPOMOM
OM Tinpku (apMaKoJIOTiYHE JIIKyBaHHS HeaJeKBaTHE,
a HEJIOMIKHU TPaJUIIIHHOT OpraHi3anii JJIKyBaHHS Malli€H-
TiB 00OYMOBIIFOIOTh HEOOX1/IHICTh KOMIUIEKCHUX IIPOTpam
¢biznuHOi Teparmii y xBopux Al 3 nikyBanHsM OM mwi,
30Kkpema npegopmMoBaHuX (isMyHUX (AKTOPIB 1 KiHe-
310TepaneBTHYHOT MporpamMu. Bemnwkuit cucremarny-
HUH OTNISAA /I0Ka3iB e(heKTUBHOCTI MaHyaJbHOI Teparii
B MOEJHAHHI 3 BrpaBamu 1 / a00 3BHYAHHOI MeIMYHOT
JIOTIOMOTHY Ha PI3HHX CTafisx 000 B mui nepeadadae,
0 TMOEJHAHHS PI3HUX (OPM MaHyaJbHOI Tepamii 3
BIIPaBaMHU Kpalie, HiXXK MaHyaJbHa Teparist abo BIpaBH
cami 1o co0i, 1 1o MoOLTI3alsg He MOTpiOHA HA PiBHI
CHMIITOMIB JUIS JIIKYBaHHS IAIi€HTIB 3 Oosem y mmi
(Patru et al., 2021). Hafez ta Zakaria (2009) nokasa-
7, 10 MepepuBYacTa TPAKIis OUIBII e(eKTHBHA, HIXK
TpUBaJia TPAKI[isl MPH JTIKYBaHHI MAI[IEHTIB 3 IMHHHUM
crioHiniabo3oM. JliHr Ta iH. (2012) moBigoMIIsIOTh, 1110
MaHinysnii Tuina (oIuH 3 MiJIXOMiB KMTaWChKOTO Ma-
CaXy JUIS aKyIYHKTYpPH 1 IPUITIKaHHS) AaJTH 3a0BiJbHI
TEpaIeBTHYHI PEe3yJAbTaTH Y MALi€HTIB 3 MIMHHUM CIIO-
HIAWUIBO30M XpeOeTHOI apTepii, MOMINIIUBIIN (PyHKIIIO-
HaJIbHI CUMITTOMH, X04a He OyJI0 3MiH B MO3KOBOMY KpPO-
BOTOKY. Bi/imoBiIHO /10 HENABHIX JOCIIIKeHb, CTATUYHI
BIIPaBU Ha PO3TATYBAHHS 3 BUKOPUCTAHHSIM CTiHKOTO
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KiHI[eBOTO 00epTaHHs mui NpoTsiroM 60 ceKyH]] BUKIIHU-
KalOTh MOMITHI 3MIHU TeMOJUHAMIKK XpeOCTHHUX apTe-
piit (Mahmoud et al., 2020).

[ame mocmimkeHHS TOKa3ajio, M0 BHUTATYBaHHS
mmitHoro Biiny xpe6ta 3a meromukoro JI. Conmepca
HE CTAHOBHTH 3arpo3u JJIs TAIEHTIB 3 apTepialbHOIO
rineprensieto. P. Xananmait Ta in. (Hatadaj et al., 2017)
OIIIHIOBAJIM 3HEOOIIOBAIbHY €(DEKTHBHICTb 1 TOMITIIICHHS
PYXJIMBOCTI MIMIHOTO BigaiNy XpeOTa micis TpakuiiHol
Tepartii 3 BUKOpHCTaHHsM anapary CoHzepca i BUCOKOiH-
TeHcuBHOI JazepHoi Tepamii (HILT), sika 3acTocoByeThCS
BiZpa3zy Micis Tepamii, a TAKO)K B KOPOTKOCTPOKOBOMY,
CEepeIHbOCTPOKOBOMY 1 JOBIOCTPOKOBOMY CITOCTEPEIKEH-
HI XBOpHX 3 IIMWHUM CHOHIWIH030M. OOHIBa Teparre-
BTUYHI METO/IM IIPOJIGMOHCTPYBAJIN aHAIBIETHYHY e(eK-
THUBHICTh y MAIIEHTIB 3 IIUHHAM CIIOHIUIILO30M BiJlpasy
1 B cepeJHbOCTPOKOBI mepcnekTusi micist Tepamii (HILT
OyB OuIbII eheKTHBHUI, Hix MeToa CoHepca MpH JI0B-
TOCTPOKOBOMY CIIOCTEPEKEHHI).

TakuM YHMHOM, HasIBHI HAYKOBI IOCIIIPKEHHS HE PO3-
KPHUBAIOTh MUTAaHHA (Pi3MUHOT Tepamii npu KoMopOigHO-
cti AI' i ®M 1w, 1o 3yMOBITIOE HEOOXiTHICT NPOBE-
JICHHSI I0/JATKOBHX JOCIIIJKEHb.

HewmennkameHTO3HA Teparisi peKOMEHIYEThCS BCIM
narieHraM, XxBopuM Ha Al He3ase)KHO BiJl MOKA3HUKIB
AT (Williams et al., 2018), six i npu @M. BukopuctaHHs
3aco0iB ¢iznunoi Tepamii mpu AI' i ®M mmi 06ymoBIIO-
€TBCs1, 30KpEMa, JOCITIKEHHSIME 00 HASBHOCTI Helle-
PEHOCHMOCTI JIKiB K y Bunaaky Al, Tak i y BUIaaKy
O®OM (Alvarez & Khan, 2021; Bijak et al., 2021).

OckiabkH 5K B matorenesi Al Tak 1 B matorenesi ®M
SIK OITHY 3 MPUYHH BUHUKHECHHS BHIUISIOTH TOPYIICHHS
OanaHcy BereTaTMBHOI HEPBOBOI CHCTEMHM (HAMPUKIA,
BIJIOMO, 110 y O1TbIIOCTI XBOpHX Ha Al criocTepiraerbes
CHUMITaTHKOTOHIsT), a, OT)KE, CIIOCTEPIraloTh MPH LBOMY 1
CYINyTHI KOTHITHBHI 1 micuxoyioriudi posnaau (Galvez-
Sanchez et al., 2021; Ordonez-Carrasco et al., 2020;
WHO, 2021), miskoM WMOBIpHO, 110 3ac00H (Hi3HIHOT
Tepamii 1 KiHe3ioTepamii, MO CIPUSIOTh BiTHOBICHHIO
0anmaHCy BEreTaTHMBHOI HEPBOBOI CHCTEMH, ITO3UTHBHO
BIUIMBaTUMYTH SIK Ha mepedir Al Tak i Ha KoMOpOinHY
®OM. Buxonsuu 3 HasBHUX BiIOMOCTEH MPO MEXaHi3-
MU BIUIMBY (Di3MYHMX YMHHHKIB 1 KiHe3ioTeparmii, came
i METOAM MOXYTh 3IIHCHIOBATH CYTTE€BUI BIUTHB Ha
IIBUJKICTS 1 SIKICTB JIiKyBaHHS XBopuxX Ha A" 1 @M mmi.
Tak, B OMHOMY 3 HEMIONABHIX JOCIHIIKCHb TOBEICHO
e(heKTUBHICTh BUKOPUCTAHHS anapaTHoi (izioreparnii sk
Beretokopuryrodoro 3acody npu Al' (KysHiesa u jp.,
2020), a B iHIMX — €(EKTUBHICTb MYIETUMOAAIBHOTO
migaxoay no jikyBanHs (Klemm et al., 2020).

ITokazaHo, 110 BXE Ha PaHHIX CTAMisIX pO3BUTKY Al
HaBITh 3a BIJICYTHOCTI CKapr, Y XBOPUX CIOCTEPIracThCs
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qucOaaHe y CHCTEMi BereTaTHBHOT Perylisllii cepieBo-
TO PUTMY, a 32 HassBHOCTI BUPAKEHOT KIIHIYHOT KAPTHHH
AT 3a TOTIOMOTOIO OITIHKH BETETaTHBHOTO CTATYCy MOX-
Ha TIPOBOAMTH NPOMIIAKTUKY HAHYACTIIINX YCKIaI-
HEHb, IIJ0 BUHUKAIOTh IPH YPa)KCHHI OpraHiB-MilIeHeH
(binosou Ti iHmI., 2019).

OcTaHHIM 4acoM ToYalu 3’SBISATUCS JIaHl Mpo Te,
IO aKTHBAIlisI CUMITATHYHOI HEPBOBOi CHUCTEMH CTH-
MYJIFOE PO3BUTOK XPOHIYHOTO 3allajieHHs, MPOAYKIII0
MPOTU3ANabHAX IUTOKIHIB KIITHHAMU KiCTKOBOTO
MO3Ky 1 IHIIUMH OpraHaMH 1 TKaHHHAMH, AKTHUBAIiO
3ananeHHs, nmos’s3anoro 3 LIHC, mo mpu3Bomuth 10
3aMHUKaHHS TOPOYHOTO KOJIA, 32 SIKOTO PEMOJICIIIOBAHHS
CYIHH i CTPYKTYP MO3KY, IIIO0 PO3BHBAETHCS, B MOIAIH-
IIOMY CTIpHsI€ CUMITaTUYHIHM aKTHUBAIII] i IPOrpecyBaHHIO
CHCTEMHOTO 3amnayieHHs. Ll Teopist HeliporeHHoi rimep-
TeH31l OTpHMajaa Ha3By Teopii aBTOHOMHO-IMYHHOTO i
cynuHHOro aucbamancy (Braun et al., 2020; Carnagarin
etal., 2018).

JlocmipkeHHsT  OCTaHHIX POKIB  MiITBEPKYIOTh
y4acTb CaMe BEreTaTuBHOI HEPBOBOI CUCTEMHU B PO3BUT-
Ky Al' i ®M, ajKe 10BECHO, 110 KOJTUBAHHS 0.-7[iarna3o-
HY BiAIrparoTh akTUBHY POJb y (hOPMyBaHHI CKIaJHUX
KOTHITUBHHUX (DYHKIIIH 1 €MOIliH, 8 0-aKTHBHICTh MO3KY
crpusie mepepodui iHdopmartii, akTHBaIil mapacuMmna-
THUYHOI HEPBOBOI CHCTEMH i KPOBOOOITY TOJIOBHOTO MO3-
Ky, 3HIDKY€ 30y/DKeHHS TiMOi4HOT cuctemu, a sk mpu AT,
tak 1 mpu ®M crocTepiraloThCsi MOPYIICHHS Oloesek-
TPUYHOI aKTUBHOCTI ToNloBHOTO MO3KY (Kupees, 2018).

[I{ono po3BUTKY NCUXIYHUX po3naaiB 3a Al icHye
JIBi TOYKH 30py: 3a MEPIIOI0 MPOBITHY POIb B PO3BUTKY
MCUXIYHUX po3namiB npu Al Bimirparote 0coOIMBOCTI
0COOUCTOCTI, a HE BTOPHHHI 3MIHM IEHTPANBHOI HEp-
BOBOI CHCTEMHU, III0 BUHHUKAIOTh BHACIIJIOK TPHBAJIOTO
nigBummeHHs Al a 3a Ipyror — MOrpaHUYHI NCUXIYHI
pO3Nany BUHHKAIOTh COMAaTOIeHHO, TaK sK TpuBaia Al
crpusie (OPMyBaHHIO HEBPOTHUHUX PeaKiiii i HEBPO30-
noioHux craHiB (UepHsk u np., 2019).

3a3Ha4yaroTh, 10 301IBIIEHHS TOKa3HUKIB YaCOBOTO
aHaJtizy BapiabenbHOCTI cepiieBoro purmy (BCP) mos’s-
3aHe 3 MOCHJICHHSIM I1apacUMIIaTUYHUX BIUIMBIB, a 3HHU-
JKCHHS — 3 aKTHBAIII€I0 CHMIIaTHYHOTO ToHycy (lHryna,
2019; Reneau, 2020). Tak, B nociimkenni Jloooau T.1O.
MTOKAa3aHo, IO TTOsIBa i 3pOCTaHHs TSUKKOCTI Al” cympoBo-
JUKY€TBCS 3MiHaMH BapiabesbHOCTI PUTMY, IO MOJIsITa-
IOTh Y 3HIW)KEHHI 3arajibHOI MOTYKHOCTI CIIEKTPa Ta OK-
peMUX HOTo CKIIa0BUX, a TAKOXK Y 30UTBIICHH] TUTOMOT
Baru VLF i 3amxkenni HF i LF i mo y mipy 3pocranHs
TSOKKOCTI Al B3a€MO3B’ 130K MOKa3HUKIB BapiabeiIbHO-
CTI pUTMYy 3 BikOoM 3MeHIyeThes (Jlodoma, 2017).

3MeHIIEeHHs CUMIIATUYHOTO TOHYCY, 1[0 BIUIMBAE Ha
CEepIIEBO-CYINHHY CUCTEMY, MOKE BHKITUKATH IILTAH PsIIT
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CIPUSTIIMBUX CEPIEBO-CYIMHHUX 1 KapaioMeTadomid-
HUX e(eKTiB, HAMAKTyaIbHIIIUMHU 3 SKUX 3 KJIIHIYHOI
TOYKH 30pY €:

— piBHOMIipHUIA KOHTpOIb AT BIpogoBx 100U

— 3MEHIICHHS Jiarna3oHy KonmBaHb AT BIPOTOBXK
noou

— perpecyBaHHs ypakeHb OpTraHiB-MillIeHEeH

— KOPEeKIIis MeTaOOIIYHIX MOPYIIEHb, ITOB’I3aHMUX 3
AT (Cadapsia u Capresia, 2020).

Mix THM, TIOKa3aHO, 0 y XBopux Ha ®M HasBHO
MEHIIIEC MIKIPHUX HEPBOBHX BOJIOKOH, 10 KOHTAKTYIOTh
i3 KPOBOHOCHHUMH CYIWHAMH 1 TOTIpIICHa CCHCOPHA
HepBosa 30ymBicTs (Teng et al., 2021).

VY 4uCIeHHUX A0CTIKSHHAX HAyKOBII 3BITYIOTh PO
HasIBHICTh Y XBOpPHUX Ha Al pi3HOMaHITHMX NMCHXIYHUX
po3najiB (aenpecii, KOTHITUBHUX PO3JalliB), OJHIEIO 3
MPUYMH SKAX TaKOX PO3MISAAIOTH 1 po3namu OajaHcy
BEreTaTMBHOI HEPBOBOI cucTeMH. Tak y JOCIIKCHHI
M. Bijak i3 cmiBaBt. (2021) mpu obcrexxenHi 532 xBo-
pux Ha Al BusBiy, o y 20 3 Hux (3,8%) Oyau HasiBHI
TICUXIYHI PO3JIA/IH.

[Tokazano, mo y namieHTis 3 ®M nilicHO Moxe OyTH
3HI)KEHHUH PiBEHB IICUXOJIOTIYHOT CTIHKOCTI Ta €peKTUB-
HI cTparerii nomonanHs. L[ HU3bKa CHXOJIOTIYHA CTii-
KiCTh Bpakaioue BiJOOpa’kaeThCsl HU3BKOIO Bapialeib-
HicTio ceprieBoro putMmy (BCP) nux mamientis (BCP €
MOTY)KHUM TIOKAQ3HHUKOM CHUMIIATHYHOI Ta MapachMIia-
THYHOT aKTHMBAIlli BEreTaTMBHOI HEPBOBOi CHCTEMH Y
BiJINIOBiJIb Ha BUMOTH HaBKOJMIIHBOTO CEPEIOBHIIA)
(Reneau, 2020). BucynyTa 11ikaBa rirnoresa, 1o cumra-
THUYHA BEreTaTHBHA HEPBOBA CHCTEMA SIK TilCPaKTUBHA,
TaK 1 rimopeakTuBHa npu OM, NPUTYIUISIOUN PEaKIIito
Ha cTpecopH. 3MiHCHA AKTHMBAIlisl BETeTAaTUBHOI HeEp-
BOBOI CHCTEMH (IIM3aBTOHOMIisI) MOXE OyTH MPUYNHOIO
Oararpox cumnrTomiB @M, Takux K MOPYIICHHS PiBHO-
Baru (Sarzi-Puttini et al., 2020). Hu3sbkuii pisenr BCP
OB’ SI3aHMUH 3 HEHPOMOP(OIOTIYHUMHY 3MiHAMH, SIKi Ta-
KOX HasiBHI y MmarieHTiB 3 @M, BKIIFOYar0YH PUCYTHICTD
Cipoi pe4OBMHH HU3BKOT IIITBHOCTI B TIEpEIHIN MOSACHIH
kopi (Sarzi-Puttini et al., 2020). Kpim TOr0, HU3BKHIA Pi-
BEHb IICUXOJIOTTYHOI CTIHKOCTI ITOB’I3aHUN 13 IiBUILE-
HOIO HMOBIPHICTIO PO3BUTKY MOCTTPABMAaTHIHOTO CTpE-
COBOTO PO3J1aJly, TPHBOXKHOCTI a00 po3ajiB HACTPOIO,
SKI Jy)e Tonmpeni cepea XxBopux Ha ®M. OcKiIbkH
po3poOKa cTpareriii Ha OCHOBI TICHUXOJIOTIYHOT CTilKO-
CTI € BOXJIMBUM (DAaKTOPOM JIIKYBaHHS TAKUX PO3JIAJIIB,
peaitizanist cTpareriif ICHX0JIOTiYHOI CTIHKOCTI Ta MOm0-
JIaHHS MOXKe OyTH MEPCIEKTUBHUM 3aCO00M JIIKyBaHHS
®M Ta xponiuHoro 6oito 3aranom (Bennett et al., 2018;
(Siracusa et et al., 2021).

OTxe, Ui AOCSATHEHHSI MAKCUMAaIIbHOT €(DeKTUBHOCTI
KomIuieke (hisndHoi Teparnii y xBopux Ha Al Ta ®M mmi
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MOJKe TTO€AHYBATH y co0i ayske Oarato 3aco0iB, 30KpeMa
JIKyBaJbHAH Macax, IIETOTEPaIito, 030pOBUE IIIaBaH-
Hs1, TpedopmoBani ¢izuuni akropu Tomo. BB ki-
Hesioreparnii npu JdikyBanHI A" Ta @M Ui MOBUHHUIA
MICTHTH y c00i (hi3H4HI BIPaBH, SIKI HANPABICHI HA TI0-
JinmeHHst (GYHKIIOHAIBHOTO CTaHy IEHTPaIbHOI HEPBO-
Boi cuctemu (LIHC) 30xpema HopMmartizariii mporiecis 30y-
JOKEHHS 1 raJIbMyBaHHS, MOJIMIICHHS Mepu()EepUIHOro Ta
MICIIEBOTO KPOBOOOITY, 0COOIMBO B apTepisix BepTeOpo-
0a3uISIpHOTO OAaceiHy, MOJIMIICHHS 3arajibHOT BUTPHBA-
JIOCTI Ta NICHXOEMOIIHHOro CTaHy XBOPOTro. 3aco0u Ki-
He3ioTeparii MOXKyTh MICTUTH Y COO1 PAHKOBY Tirl€HIUHY
TIMHACTHKY, JIKYBaJbHY TIMHACTHKY, JO30BaHYy XOIbOY,
JIIKyBaJIbHE TJIAaBaHHS, CIIOPTUBHI iMpH, OMVKHIN TypH3M
Tomio (€Bcrparoa Ta Xawmic, 2016; KanmukoBa ta iHIII.,
2017). Ha chorofHiniHii JeHb 10BEICHO €(hEeKTHBHICTh
BUKOPHCTAHHS aKBAaTPEHYBAaHHs, a camMe XOAb0i y mpic-
HIM BOJI, JJIs MalieHTiB XBopux Ha Al BBaxaeTbcs, 1110
AHTUTPABITAIIIHUI BIUTUB MOKpaILye poOOTY CEpIIeBOTO
M’s13a, TiIBUIIYE TOHYC BEHO3HOI Ta JIiM(aTHIHOI chucTe-
MH, 3HIDKYE NepU(pepudHuil CyIUHHHUN Omip, MOKpaIy-
IOTh TTOKAa3HUKH IIEHTPAJIbHOI 'eMOIUHAMIKH, a TaKOX
3a0e3mnedye MiopelakcaliifHy Ta AHTHCIACTHYHY Mi0
(JIo6anoB u ap., 2020). IToka3aHuii MO3UTHBHUIA BILIUB
130METPUYHHX 1 KOHIICHTPHYHMX BIpaB Ha OUTb i BTOMY
npu ®M, MOXKIIMBOCTI BHKOPHCTAHHS PIBHOMIPHOTO 1
BHCOKO IHTCHCHUBHOTO TPEHYBaHHS B Kapaiopealimitamii
npu AI' (MuporiankoB U ap., 2020). [Hm gocmimkeH-
HSI PCKOMEH/IYIOTh 3aMiHUTH CTAHIAPTHI KOMIUICKCH JIi-
KyBaJIbHOT TIMHACTHKH Ha KHTaiCbKy cuctemy LluryH
Ta IHAIACHKY Hora Teparniro, sika 3aCHOBaHI Ha KOMII-
JIeKCaX CTaTUYHHX, (QI3MYHUX Ta JUXAIBHAX BIPAB
(Saoji et al., 2019).

OCKiNbKN KOHKPETHNI MEXaHi3M BUHUKHEHHS 1 PO3-
BUTKY ®M 1116 BUBYAETHCS, TO il JIIKYBAaHHS HE 3aBXKIH
MOKe ITpUHeCTH OaskaHuii epekT. KimacmaHo BUKOpUCTO-
BYIOTH (Di3MUHI BIIPaBH, SKi MalOTh OyTH HalpaBJIcHI Ha
3MEHIIEHHS 00JTI0, CIA0KOCTI, MOKPAIIAHHS CHY, ICHXO0-
EMOIIIITHOTO CTaHy. BUKOPHCTOBYIOTHCS BIIPaBH Ha BUTSI-
KIHHSI Ta BIIPaBH aepoOHOTO XapakTepy, sSKi HeOOXiTHO
PO3IIOYHHATH 3 HEBEIMKUX HABAHTAXKCHb. binbmr cydac-
Hi JIOCTIDKCHHS MTOKa3yloTh €()EeKTUBHICTD [Iii BIIPaB Ha
pIBHOBary, IOCTypajJbHy pellaKcallilo Ta IiJIaTec, ake,
HANpHKIIaJ, IpH TMOI0TaHHi cTpecy 3a DM 301bIIy€eTh-
cs M’s130Ba aKTHBHICTh (Zetterman et al., 2021).

CTOCOBHO BUKOPHCTAHHS (Di3MYHNX YMHHHKIB, 30KpEMa
eNIEKTPOTEpAITii, TOKA3aHO, III0 TPAHCKPaHiaTbHa eeKTPUY-
Ha 1 MEXaHIYHA CTUMYJISLIT € EPCICKTUBHAMH JIJIs1 JTIKyBaH-
Hs ®M 1 GOTBOBOTO CHHAPOMY TIPH Hil, JOBEICHO edek-
THBHICTb €JIEKTPOCTHMYIILil npu JikyBaHHI ®M. HasBHi
BIJIOMOCT!I IIIOJTO JTIKYBaHHSI TOJIOBHOTO OOJTIO 32 JIOTIOMOTOFO
enekrpoteparii. [lokazaHa remMoAMHAMIYHA BIIOBIAb Y
BEPXHiX 1 HIKHIX KiHIIIBKaX Ha HEHPOM’S30BY €JIEKTPOCTH-
MYJIALIIO, III0 BUKJIMKAE M SI30Bi CKOPOUICHHSI 1 TAKMM UYHHOM
BIUIMBAE Ha CEHCOMOTOPHY PEAKIIO B IILIOMY, 3 TAKOXK CH-
HANTHIHUHN e(heKT AJ-OUIKIB MPH CTUMYIISLIT IMITYJTHCHUM
enektpuyHnM ctpymMoM (Tanaka et al., 2021).

BucnoBxu. Takum unHOM, IpOBeieHUI aHAI3 J1i-
TepPaTypPHUX JaHUX MOKA3aB, 10 iCHY€ BeJIUKa Pi3HO-
MAaHITHICTH MeTOiB Ta 3ac00iB ¢iznuHoI Tepamii 1Jst
0ci0 3 apTepiaabHOIO TinepTeHsicio Ta pidpomiaris-
mu mmi. OqHaK, HaMU He 0yJ10 3HAWeHO AKTYaJIbHUX
HAYKOBUX JI0CJIi/I?KeHb 1010 PO3POOKH KOMILJIEKCHOT
nporpamu (isu4uHol Tepanii npu KoMOpOiTHOCTI Na-
HMX NaTOJIOriii, 110 € NMepCHeKTUBHUM HANPSAMOM,
SIKMIi TOTPedy€ MOAAJILIINX JA0C/Ti/IZKeHb.
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STUDY OF CHEMICAL COMPOSITION AND ANTIOXIDANT ACTIVITY OF TINCTURE,
INFUSION OF GREEN TEA LEAVES

Aim. To provide the qualitative, quantitative analysis of phenolic compounds of tincture and infusion of green tea leaves and
determine its antioxidant activity.

Material and methods. Green tea leaves of species Chun Myn were the object of the study, which were collected in Anhui province,
China from March to April. The qualitative analysis was performed by thin layer chromatography (TLC), spectrophotometry was used
for the quantitative determination on the spectrophotometer UV-1000 (China), antioxidant activity was found by potentiometric method
on pH meter HANNA 2550 (Germany) with a combined platinum electrode EZDO 50 PO (Taiwan). Tincture of green tea leaves was
obtained by the maceration method with 60% ethanol in ratio raw material/solvent 1:10 (mass of dry leaves 10,0 g), infusion was
obtained by the same way only with distilled water according to State Pharmacopeia of Ukraine.

Results and discussion. As result of study it was found that the total content of phenolic compounds was 7.90, 3.54 mg/mL,
catechins — 8.43, 3.36 mg/mL, flavonoids — 0.25, 0.38 mg/mL, hydroxycinnamic acids — 0.45, 0.36 mg/mL, which was determined
with spectrophotometrical method and antioxidant activity — 48.27, 18.23 mmol-eqv./m, that was measured with potentiometrical
method in tincture, infusion of green tea leaves, respectively. )

Conclusions. The qualitative and quantitative analysis of phenolic compounds, catechins, flavonoids and hydroxycinnamic acids
of tincture and infusion green tea leaves has been provided. The research has revealed that tincture has contained phenolic compounds
in 55%, catechins in 60%, hydroxycinnamic acids in 13% more and flavonoids in 34% less than in infusion. The antioxidant activity
of green tea tincture in 38% higher than in infusion. The 60% ethanol is more appropriate solvent for extraction catechins than water,
which can be used for developing and obtaining medicines, dietary supplements and cosmetologically products.

Key words: green tea leaves, analysis, infusion, tincture, antioxidant activity.
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BUBYEHHS XIMIYHOI'O CKJAJY I AHTHOKCUJAHTHOI AKTUBHOCTI HACTOMKH,
HACTIIO 3 JIUCTS 3EJIEHOI'O YAIO

Mema. [Iposecmu axichuil, KitbKiCHUI ananiz heHONbHUX CROTYK HACMOUKY MAd HACMOI OMPUMAHO20 3 TUCHIS 3e1eHO20 Yalo.

Mamepianu i memoou. O6 ' ckmom docnioxcents 6yno aucms senenoeo daio copmy Yyn Min, axi 6yau 3ibpani 6 nposinyii Anxyi,
Kumaii 3 6epesns no xeimens. HAkicHuil ananiz npogoounu memooom monxouiapogoi xpomamoepagii (TCX), kinvxiche suznauenHs
npoeoounu cnekmpogomomempuyHum memooom Ha cnekmpogomomempi UV-1000 (Kumai), aHmuokcuOanmuy akmueHicmy 6U3HA-
yunu nomenyiomempudnum memooom na pH mempi HANNA 2550 (Himeuyuna) 3 kombinosanum niamunogum eiexkmpooom EZDO
50 PO (Taiisanv). HacmosiHKy aucmsi 3e1eH020 4aio Ompumyeaiu Memooom mayepayii 3 60% emunosum cnupmom y cnig8ioOHOuleHHI
cuposuna/posuunnux 1:10 (maca cyxoeo aucmsa 10,0 2), Hacmiti ompumyanu makum xHece cnocooom minbKu 3 OUCMUTLOBAHOIO 80000
32i0no 0o [epowcasnoi Papmakonei Yxpainu.

Pesynomamu ma ix 062060pennsn. B pesynomami 00Caiodtcen s 6CMAHOBIEHO, WO CYMAPHUL 6MICH EHONbHUX CROTYK CIMAHOBUE
8,43, 3,36 me/mn, ghrasonoioie — 0,25, 0,38 me/ma, ciopokcuxopuunux xuciom — 0,45, 0,36 me/mn susnauenni cnekmpogomomempuy-
HUM MemOOOM i anmuokcudanmua akmuenicms — 48,27, 18,23 mmonv-exe./m_ . 6yia 6UMIpAHA NOMEHYIOMEMPULHUM MEMOOOM. Y
HACMOUYL, HACMIIO 13 TUCTSL 3€]IeHO20 Yal0, BIONOBIOHO. '

Bucnosku. Ilposedeno axichuil ma KiibKiCHUll aHAI3 )eHOTbHUX CROTYK, KAMeXiHi8, (hiagoH0ioig i 2I0POKCUKOPUUHUX KUCTIOM Y
HACMOAHYT I HACMOIO TUCMA 3€1eH020 Yal. Bcmanosneno, wo emicm QeHonbHux Cnonyk, Kamexinie ma iOpoKCUKOPUUHUX KUCTOM
binvwe 6 nacmosanyi Ha 55, 60 ma 13%, a ¢nasonoioie y 34% menwe Hige y Hacmii. AHMUOKCUOAHMHA AKMUBHICIb HACMOUKU 3¢Te-
Ho2o uaio nHa 38% euwa, nisc y nacmoio. 60% emunosuti cnupm € 06inbuL 8iONOGIOHUM POZYUHHUKOM OJisl eKCIMPAaKyii Kamexinie, Hidic
6004, wjo Modxce Oymu euKopucmare 0.1 po3poOKU MaA 00ePHCAHHSA TIKAPCLKUX 3ac00i8, diemuuHux 000a80K mMa KOCMEmon02iuHUX
npPOOYyKmIs.

Kniouogi cnosa: nucms 3enenozo uaio, ananis, HACMiil, HACMOUKA, AHMUOKCUOAHMHA AKMUBHICINb.
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Introduction. Green tea leaves (Camellia sinensis L.)
are included in pharmacopeias of USA and Europe
(Maslov,2021, pp.25-34, The United States Pharmacopea
38). Tea is one of the most popular beverages over the
world. Green tea is originated in China, dates back
several thousand years. A variety of epidemiological
researches have represented that drinking tea reduce the
risk of cancer and cardiovascular diseases (Kochman,
2020, p. 85). Today on Ukraine pharmaceutical market
we can observe 47 dietary supplements with green tea
leaves extract where leading position take USA, mainly
they are applied as antioxidant and weight loss products.

In traditional medicine of China green tea tincture
and infusion are prescribed for treating hypertension,
atherosclerosis, diabetes mellitus, arthritis (Cooper,
2005, pp. 521-528). Moreover, green tea tincture is used
to protect against osteoporosis in older women due to
increasing bone mineral density (Huang, 2020, pp.
1136). In addition, it has proved that green tea infusion
has antiviral effect that may support the prevention and
regulate immune response infection diseases, including
COVID-19 (Senanayake, 2013, pp. 1529-1541).

Green tea leaves contain variety of polyphenols such
as catechins (30 — 35%), flavanols (1 — 2.5), flavanones
(1.5 = 3%), phenolic acids (2 — 5%), except phenolic
compounds there are caffeine (1.5 — 2.5%), amino acids
(1 = 5.5%), organic acids (1 — 1.8%) (Maslov, 2021,
pp. 25-34, Maslov, 2021, pp. 287-291). The catechins
are dominated among all phenolic compounds.

The aim of the study was provided the qualitative,
quantitative analysis of phenolic compounds of tincture
and infusion of green tea leaves and determine its
antioxidant activity.

Material and methods. Green tea leaves of spices
Chun Myn were the object of the study, which were
collected in Anhui province, China from March to May.

Standards of epicatechin, epigallocatechin-3-O-
gallete,  epicatechin-3-O-gallate,  epigallocatechin,
rutin, caffeic acid, chlorogenic acid were obtained from
Sigma-Aldrich. All solvent and other chemical were of
analytical grade. «Sorbfil -PTSH-AF-A-UV» (Russia)
plates were used for TLC analysis.

The pH meter HANNA 2550 (Germany) with a
combined platinum electrode EZDO 50 PO (Taiwan)
were applied to conduct potentiometric measurements.
Quantitative analysis of biological active compounds
was provided on UV-spectrophotometer UV — 1000
(China) with matched 1 cm quarts cell.

Weighing was carried out using digital analytical
balance AN100 (AXIS, Poland) with d = 0.0001 g.

Tincture of green tea leaves was obtained by the
maceration method with 60% ethanol in ratio raw
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material/solvent 1:10 (mass of dry leaves 10,0 g), infusion
was obtained by the same way only with distilled water
according to State Pharmacopeia of Ukraine (SPhU).

The amount of dry residue of tincture and infusion
were determined by gravimetric method according to
SPhU.

To identify catechinds, the developing system
consisting of toluene/methanol/formic acid (9 : 9 : 2)
was used; for flavonoids and hydroxycinnamic acids
the developing system was ethyl acetate/ glacial acetic
acid/formic acid/water (100 : 11 : 11 : 26). The samples
were spotted using a 10 uL micro-pipette with 30 pL
of the test solutions of the tincture and infusion, 10 pL
of the standards solutions. The sample plates were air
dried, then placed in chromatographic chambers, which
were presaturated with the developing systems and
chromatographed in ascending order. When the front of the
solvent passed about 8 cm, the plates were removed from
the chambers and dried in air for 30 min. Catechins were
detected in UV light at wavelengths of 254 and 325 nm.
For the final determination of catechins, the dried plates
were treated with 1% vanillin solution of 1M hydrochloric
acid, flavonoids and hydroxycinnamic acids were detected
by 10% solution of KOH in 50% ethanol.

The total phenols were measured by the Folin-
Ciocaltau assay at 760 nm (Al-Shwaiyat, 2018,
pp- 135 —142). The total phenols in tincture and infusion,
expressed as gallic acid was calculated according to the
following equation:

C.-K, -1000

14
where, C_— concentration of gallic acid according to
calibration curve, C.10, g/mL; V — volume of tincture
and infusion, mL; K, — coefficient of dilution.

The vanillin reagent assay was applied to find out
the total catechins (Maslov, 2021, pp. 232 — 233), the
absorbance was measured at 505 nm. The total catechins
in tincture and infusion, expressed as epigallocatechin-
3-O-gallate was calculated according to following
equation:

X (mg/mL)=

C.-K, 1000
14

where, C_ — concentration of epigallocatechin-3-O-
gallate according to calibration curve, C.10° g/mL;
V., — volume of tincture and infusion, mL;
K, — coeflicient of dilution.

The total flavonoids were determined using assay
of complex formation with AICI, at 417 nm (Maslov,
2021, pp. 215 —-219). The total flavonoids in tincture and
infusion, expressed as rutin was calculated according to
following equation:

X (mg/mL)=
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_A-K, -1000
X (mg /mL)= YR,
where, A — absorbance of analyzed solution, A —
absorbance of standard solution of rutin; V_ — volume of
tincture and infusion, mL; K — coefficient of dilution.
The total hydroxycinnamic acid content was
measured by assay of complex formation with NaNO,-
NaMoO, at 525 nm (Lukashenya, 2020, pp. 250 —
254). The total hydroxycinnamic acids in tincture and
infusion, expressed as chlorogenic acid was calculated
according to following equation:

A- K, -1000
188 -V
where, A — absorbance of analyzed solution, 188 —
specific adsorption coefficient of chlorogenic acid; V —
volume of tincture and infusion, mL; K — coefficient

of dilution.

Antioxidant activity of tincture and infusion was
evaluated by potentiometric method (Maslov, 2021, pp. 35-
42). Antioxidant activity was calculated according to the
following equation and expressed as mmol-eqv./m

Cox —a- Cred . K‘” . 103 . ﬁ
’ ,

X (mg /mL)=

res dry wei ght:
AOA=
+ o
where,a=C_/C_ -10@F Fethancnf/23RT, C - —concentration
of K, [Fe(CN),], mol/L; C_, — concentration of
K, [Fe(CN) ], mol/L; E, - 0.0546-C, — 0.0091;
C,, — concentration of ethanol; AE — change of potential;
F =96485.33 C/mol — Faraday constant; n =1 — number
of electrons in electrode reaction; R = 8.314 J/mol - K —
universal gas constant; T — 298 K; K,, — coefficient of
dilution; m  — mass of dry weight residue; m, — mass of
dry residue in 1.0 mL of tincture or infusion.

For all the experiments, five samples were analysed
and all the assays were carried out in 5 times. The results
were expressed as mean values with confident interval.
The MS EXCEL 7.0 and STATISTIKA 6.0 were used to
provide statistical analysis.

Results and discussion. The TLC method was used
for identification catechins and other phenolic compounds.
Catechins were detected in the toluene/methanol/formic
acid (9 : 9 : 2) developing system. Substances were detected
at wavelengths of 254 and 325 nm. The chromatogram
showed the dominant bands with the value of R, = 0.45

(epigallocatechin-3-O-gallate), R, = 0.50 (epicatechin-
3-O-gallate), R, = 0.57 (epigallocatechin), R, = 0.61
(epicatechin). The chromatogram was then sprayed by
1% vanillin solution of 1M hydrochloric acid; red bands
of catechins with the same R, values were also detected.
For identification of flavonoids and hydroxycinnamic acids
in the tincture and infusion the ethyl acetate/glacial acetic
acid/formic acid/water (100 : 11 : 11 : 26) developing
system was used. The TLC plate was sprayed with 10 %
solution of KOH; as the result, yellow bands with values of
Rf=0.35 (rutin), blue fluorescence R, = 0.40 (chlorogenic
acid) and R, = 0.45 (caffeic acid) appeared.

As shown in table 1, the highest content of phenolic
compounds has found in tincture (7.90+£0.16 mg/mL)
than in infusion (3.54+0.10 mg/mL). Rodrigue M. A. et
all (Rodrigue, 2016, 322 — 329) has established that total
phenolic content was in the range from 1.10—1.15 mg/mL
in green tea infusions. Comparing results with our study
the amount of phenolic compounds in tincture and
infusion is higher than in the above represented study.

Table 1 represents that content of catechins in
tincture is greater in 60% than in infusion. In scientific
research of Reto M. et. all (Reto, 2007, pp. 139 — 144),
total amount of catechins was ranged from 0.40 to 1.13
mg/mL in infusions of different green tea. Compared to
our study the total content of catechins is higher in 87%
and infusion in 56% than in study of Reto M. et. all.

It has established that tincture has lower content
of flavonoids (0.25+0.01 mg/mL) than in infusion
(0.38+0.01 mg/mL) which can be explained by the high
content of glycosides of flavonoids than its aglycones
form. Rodrigue et. all (Rodrigue, 2016, 322 — 329)
has found that total flavonoid content is 0.9 mg/mL in
infusion of green tea. Comparing obtained results and
Rodrigue et. all the total flavonoid content is lower in
tincture and infusion of our study.

The highest content of hydroxycinnamic acids has
observed in tincture (0.45+0.02 mg/mL) than in infusion
(0.36+£0.01 mg/mL).

According to obtain results phenolic compounds and
catechins are dominated followed by hydroxycinnamic
acids and flavonoids both in tincture and infusion.

In our recent study (Maslov, 2021, pp. 44 — 47) we
have found that ethanol contributes to antioxidant activity
regarding to that it has proposed the way of taking into

Table 1

The total content of phenolic, catechin, flavonoid and hydroxycinnamic acid compounds
in green tea tincture and infusion

Sample Dry residue, Total phenols, Total catechins, Total flavonoids, Total hydroxycinnamic
p g (mg/mL) (mg/mL) (mg/mL) acids, (mg/mL)
Tincture 0.9850 7.90+0.16 8.43+0.17 0.25+0.01 0.45+0.02
Infusion 0.4310 3.54+0.10 3.36+0.10 0.38+0.01 0.39+0.01
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Table 2

Results of antioxidant activity of green tea leaves tincture and infusion

Sample Antioxidant activity, mmol-eqv./m__ weight OfCa(r)nrtli((i)lygggzlt ;egtl;:fsity
Tincture 48.27 middle level
Infusion 18.23 below middle level

account the influence of ethanol. Table 2 represents that
antioxidant activity of tincture is greater in 38% than infusion.
We have elaborated the conditional terms of antioxidant
activity (Maslov, 2021, pp. 215 — 219) which can help to
classify antioxidants and develop the most appropriate
technology of obtaining medicines, dietary supplements and
cosmetologically products. According to this classification
tincture has middle level of antioxidant activity while

hydroxycinnamic acids of tincture and infusion green
tea has been provided.

2. The research has revealed that tincture has
contained phenolic compounds in 55%, catechins
in 60%, hydroxycinnamic acids in 13% more and
flavonoids in 34% less than in infusion.

3. The antioxidant activity of green tea tincture
in 38% higher than in infusion.

infusion — below middle level of antioxidant activity 4. The 60% ethanol is more appropriate solvent
Conclusions for extraction catechins than water, which can be
1. The qualitative and quantitative analysis used for developing and obtaining medicines, dietary
of phenolic compounds, catechins, flavonoids and supplements and cosmetologically products.
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BU3HAYEHHS KIJIbKICHOI'O BMICTY AYBUJIBHUX PEUOBUH, AJIKAJIOIIIB TA
KYMAPHUHIB Y CALTHA PALUSTRIS, FICARIA VERNA, RANUNCULUS ACRIS

Mema pooomu. Buguenns KinbKicHo2o emicmy 0YOUTbHUX PEYOBUH, AIKAN0I0I8 MA KYMAPUHIE ) OKPEMUX NPeOCmABHUKIE POOUHU
Ranunculaceae L. O6 exmamu docnioxcenns oyna cyxa nikapcevka pociunna cuposuna: mpasa Caltha palustris, mpasa Ficaria verna,
mpaesa Ranunculus acris.

Memooonozia. Buznauents npogoouiu 6UKOPUCIMOBYIOUU AHATIMUYHI Memoou 0ocuiodxcents. Kinvkicnuil emicm 0younvHux pe-
YOBUH Y POCTUHHIL CUPOBUHT SUSHAUATU NEPMAHSAHATNOMEMPULHUM, KOMNIEKCOHOMEMPUYHUM MA CHeKMPODOmMoMempudHumM Memo-
damu. Kinbkichuil émicm ankanoioie 6Cmanosniosanu 3a 00noMo20i0 mumpomMempuiHo20 memooy. Buicm cymu Kymapumie y 3paskax
BUSHAYATU CNEKMPOPOTMOMEMPUUHO.

Haykoea nosusna. Bnepuie npoéedeno 00cniodicentst nikapcokux pociun poounu Ranunculaceae L.: Caltha palustris, Ficaria
verna, Ranunculus acris na npeomem @usHaueHHs KiIbKICHO20 6MICTY AIKAN0i018, KYMAPUHIE ma 0yOUTbHUX PEYOBUH Mda 002PYHMO8A-
HO Nepcnekmugy nooarbuux 00CIi0NCeHb.

Bucnosku. Pesynomamu 00cniodcents nokazanu, wo Hateuwull emicm oyounvHux pedosun cmanosneno y mpasi Caltha palustris
ma cmanosusg 16,51% (nepmaneanamomempuunuii memoo), 6,89% (komniexconomempuunuii memoo) ma 7,81% (cnekmpoghomome-
MPUYHULL Memoo) 8i0N08IOHO.

3a pesynomamamu nposedenux 0ocnioxicenb NiOMEEPONCeHO HALGHICMb MA GUHAYEHO KiNbKicHuu emicm anxanoidie y Caltha
palustris, Ficaria verna, Ranunculus acris. Bcmanosneno, wjo Haubinbuia KinbKicme ankanoioie micmumoca y mpasi Ficaria verna ma
cmanosums 4,25 % (mumpumempuunuii memoo).

CnexmpoghomomempuyHum Memooom 6CMAHOBLEHO KLIbKICHULL 6MICI CYMU KYMAPUHIE V OOCTIONCY8AHIU POCIUHHITL CUPOBUHI.
Buseneno navsuwuii emicm xymapunie y mpasi Caltha palustris, wo cmanosus 0,45%.

Ooeporcani pesynvmamu eKCnepuUMeHmaIbHux 00CIi0NHCeHb c8I0Uanms npo OOYLIbHICIb Ma NEPCHeKmugy nooanrbuio2o Gimoximiu-
HO20 8UBUeHHs ma (apmakoeHocmuurnozo docaioxcentns Caltha palustris, Ficaria verna, Ranunculus acris.

Knrwuosi cnosa: oyounvui pewosunu, anxkanoiou, kymapunu, Ranunculaceae, Caltha palustris, Ficaria verna, Ranunculus acris.
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QUANTITATIVE DEFINITION TANNINS, ALKALOIDS AND COUMARINS
IN CALTHA PALUSTRIS, FICARIA VERNA, RANUNCULUS ACRIS

The goal of the work. Study of the quantitative content of tannins, alkaloids and coumarins in some members of the family
Ranunculaceae L. The objects of the study were dry medicinal plant raw materials: Caltha palustris, Ficaria verna, Ranunculus acris.

Methodology. Determination was performed using analytical research methods. Quantitative content of tannins in plant raw
materials was determined by permanganatometric, complexometric and spectrophotometric methods. Quantitative content of alkaloids
was determined using the titrometric method. The sum of coumarins in the samples was determined spectrophotometrically.

Scientific novelty. A study of medicinal plants of the family Ranunculaceae L.: Caltha palustris, Ficaria verna, Ranunculus acris
was conducted and for the first time the quantitative content of alkaloids, coumarins, tannins were determined and the prospects of

further research were substantiated.

Conclusions. The results of the study showed that the highest content of tannins was found in Caltha palustris and was 16.51%
(permanganatometric method), 6.89% (complexometric method), and 7.81% (spectrophotometric method), respectively.

The quantitative content of alkaloids in the grass Caltha palustris, Ficaria verna, Ranunculus acris was detected and established.
It was found that the largest amount of alkaloids is contained in the herb Ficaria verna and is 4.25% (titrimetric method).

The quantitative content of coumarins in the studied plant material was determined by the spectrophotometric method. The highest
content of coumarins was found in the herb Caltha palustris. This was 0.45%.

Studies have shown that herbs Caltha palustris, Ficaria verna, Ranunculus acris contain biologically active substances and are

promising for further research.

Key words: Tannins, alkaloids, coumarins, Ranunculaceae, Caltha palustris, Ficaria verna, Ranunculus acris.

Beryn. ¥V cyuacHOMY CBITI aKTyaJbHUM Ta MEPCIICK-
THBHUM 3aBJaHHSAM (apmariii € BUBUCHHS XIMIYHOTO
CKJIaJy TMEBHUX POCIHH, AJS 3 SCYBaHHS IX JIKapChKOi
Ii1 Ta TO3UTHBHOTO BIUIUBY Ha JIOAWHY a TAKOXK MOIIYK
HOBUX POCIIHH, SIKi MOXKYTh OyTH CHPOBHHHHM JKepe-
JIOM O10JIOTIYHO aKTUBHHMX pEYOoBUH. Bix KoHIEHTparlil
XIMIYHOT CHOJYKH B POCIHMHI 3aJEXHTh ii JiKyBaJbHA
3ATHICTb.

OHUMU 13 HAaHOUTBII EPCICKTUBHUX 00’ €KTIB IS
JOCITIDKEHb B IIbOMY HAIpPSMKY € JIIKApChKi POCIHHH,
NPECTABHUKN POIuHU Ranunculaceae, a came Caltha
palustris, Ficaria verna, Ranunculus acris. 11i pocnu-
HU 37]aBHA BHKOPHCTOBYIOTHCS y HApOAHIN MEIMINHI,
OCKIJTBKH TPOSIBISIIOTE TPOTH3AIANbHY, aHTHOAKTepi-
aJIbHY, paHO3arolBalIbHy, OoeTaMyBaibHy Aii. Pociu-
HU MICTATh KOMIUTIEKC OiOJOTiYHO aKTHBHUX PEUOBHH
(penonu, draBoHOimHM, ankanoinu, TyOUIbHI PEUOBHHU
Ta 1HIII), TPOTE KiIABKICHUH BMICT AyOUJIbHHUX PEUOBHUH,
QJIKaNoi/liB Ta KyMapWHIB Il€ BHUBYCHO HEIOCTATHHO
(Liakh, 2020; Karpiuk,2021)

JyOunbHi pe4oBHHHU — 1€ POCTHHHI BUCOKOMOJICKY-
JISIPHI (PCHOJIBHI CITOJTYKH, SIKI BUSIBIISIIOTh B’SDKYYi BJla-
CTHBOCTI, CTHUMYJIOIOTh (DYHKIIIO KOPH HaJTHHUPKOBUX
3aJ103, MOOLTI3yIOTh MEXaHI3MH TOMEOCTa3y OpPraHi3My,
3aTPUMYIOTh 3pOCTaHHA a00 MPHU3BOAATH A0 3arubeni
MaTOreHHUX MIKpOOPTaHi3MiB 3aBISIKH JICHATYpallii mpo-
TOIUTA3MATHYHUX OiJIKiB, @ TAKOXX TyOWJIbHI PEIOBHHU
3[IaTHI MPUTHIYYBATH MEPEKUCHE OKMCHEHHS JIiiJIiB, 3a-
XHIIAIOTh KIITUHU OPTaHi3My BiJl HETaTHBHOTO BIUIMBY
BUTbHUX pamukaniB (Marchyshyn. 2020,pp. 225-229).
Kymapunu — 11e mpuposHi 610J10Ti9HO aKTHBHI CIIOTYKH,
0 MPOSIBIISIIOTH (POTOCEHCHO1TI3yI0uY, P-BiTaMiHHY ak-
THUBHICTb, CIIQ3MOJIITHYHY, aHTHKOATYIISTHTHY, MPOTUMI-
KpOOHY, €CTpPOreHHy, MPOTHITYXJIuHHY airo (Sadovs'ka,
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2020; Garg, 2020). Ankanoimm — 1€ pPEUOBHHH, SIKi
JI0Th Ha crenudivHi penenTopu abo BIUIMBAIOTH Ha
aKTUBHICTh (DepMEHTIB. 3HAYHWI JOCBil MEIUYHOTO
BUKOPUCTAHHS aJIKAJIOIMIB JOCIIIKYETHCS €KCIICPIMEH-
TaJbHO, 110 3yMOBIIIOE PO3POOKY Ta CTBOPEHHSI HOBHX
mikapcbkux 3aco0iB (Pelletier,1996, p.392) Came Tomy
JIOCITI/DKEHHSI BMICTY JIaHMX CIIONYK € Ba)XJIMBUM Ta
MEPCIIEKTUBHUM TS (hapmariii.

MeTor po6oTu Oyno IOCITIUTH KiIbKICHUH BMICT
IyOWJIBHUX PEUYOBHH, AKAIOINIB Ta KYMapHHIB Y poc-
JMHHIN CHPOBHHI, 30KpeMa TpaBi JIKapChKUX POCIUH
pomunu Ranunculaceae: Caltha palustris, Ficaria verna
Ta Ranunculus acris.

Marepianu Ta Metonu gociaimkenus. O0’ekramu
JOCTIKeHHS Oyna cyxa JIiKapchKa POCIHHHA CHPOBH-
Ha: tpaBa Caltha palustris, TpaBa Ficaria verna, TpaBa
Ranunculus acris, 3aroToBlieHa B Tepioj IBITIHHS poc-
muH 'y 2019-2020 pp. y BonuHcbkiid o6macTi.

Busnauenus 0ybunsnux peuoeun. ]l IpOBEACHHS
KUTBKICHOTO BH3HAYCHHS AyOWJIFHHX PEYOBHH MU 3a-
CTOCOBYBQJIM HACTYITHI METO/IX: TIEpMaHTaHATOMETPUY-
Huii Merton JleBentans-HaybOayepa, KOMITIEKCOHOME-
TPUYHHH, CHIEKTPO(POTOMETPIIO.

ITepmanranaromerpuunnii meton JleBenrans-Hay-
Oayepa .Lleit meToq HE € TOCTaTHRO TOYHHUM, OCKUIBKH
MepMaHraHaT Kajilo 3JaTHUH OKHCHIOBATH Pi3HI MPH-
POAHI CTHIONYKH, B TOMY YHCII i (PEHONBHOTO XapakTepy.
Ille omHUM HEMOJIIKOM IIBOTO METOIY € HEeuiTKa 3MiHa
3a0apBICHHS PO3UMHIB MiJl YaC TUTPYBAHHS, a JIsl MCB-
HUX TPyl (EHONBFHUX CHONYK TOYHICTH PE3YIbTaTiB 3a-
JISKUTH BiI PO3PAaXyHKOBOTO KOoeimieHTa.

[ BU3HAYCHHS TyOMJIBHUX PEUOBHH JaHUM METO-
JIOM y TIJIOCKOJIOHHY KOOy 00’ eMoM 500 MJI moMicThiIH
2 T mopiOHEHOT POCTUHHOT CHPOBUHHM Ta 3aTHITH 250 MIT
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rapstaoi Bogu. Cywmim kum’situmn 30 XB 31 3BOPOTHIM
XOJOAWIBGHUKOM. [licis IIOTO BUTAT OXOJOIWIN [0
KIMHATHOI TEMIIEepaTypHy 1 MPOIIIMIN Y KOHIYHY KOJOY
00’emom 250 M. Ha HacTymHOMY eTarti poOOTH y KOHIY-
Hy KonOy 00’emom 750 mut BimiOpanu mimeTkoro 25 mi
BUTATY, 100aBuau 500 M Boau 1 25 M1 inaurocynbdo-
KHCIIOTH. THTpyBamu PO3UMHOM KaJII0 IEpMaHTaHATY
(0,02 MomIB/3T) 710 30JI0THCTO-KOBTOTO KOJIbOPY MOCTIHHO
nepeminryroun BmicT konbu. IlapamensHo mpoBoanmm
koHTposibHuK nociin (Hosudarstvennaya farmakopeya
SSSR, 1990; Marchyshyn, 2011).

Hactymaum MeTomoM Ui BH3HAYEHHS KUTBKOCTI
TyOUIBHUX PEUOBHH € KOMIUIEKCOHOMETPHYHHUNA METO
(HOST 4565-79, 1995). /lanuii MmeTo BU3HAYCHHS Oa-
3y€ThCSI Ha 3aTHOCTI AyOMIBHUX PEUOBHUH YTBOPIOBATH
KOMIIJICKCH 3 COJISIMH BaKKHX METAJIiB.

Y nnocko1oHHY Koty 06’ emom 150 Mt omicTunu 1 T
nopiOHeHO1 pociauHHOI cupoBuHU. JloOaBuam 100 mut
30 % eTHIIOBOTO CIIUPTY, HATPIBAIX 10 KUITIHHS Ha BOJ-
Hid OaHi 31 3BOPOTHIM XOJOAMIBHHUKOM. Ilicis 1mporo
kun’atunu 30 XB nepioguyHo nominryiodn. IloTiM kom-
Oy oxonomkyBaiu 10—15 xB. Pinuny 3mumm uepes ckiisi-
Uil GimsTp IIOP 160 y MipHY KOOy 06’emom 200 M.
Excrpakiiro mpoBOAWIN JBiYi, MOMEPEIHBO 3MUBAOYH
YaCTHHKM CHUPOBHMHH 3 ¢inbrpa 30 % crmuprom. OTpu-
MaHi BUTSDKKH 00’ € THYBaJIN, OXOJOKYBAIH 1 JOBOIHIH
30 % criupToM 10 MITKH (pO3uHH A).

5 MJ po3uuHy A MoMiIanu y MpoOipKy JUisl IIeH-
TpudyryBanns. [licnsg nporo 1oGaBmiIN 5 MII peakKTUBY
OCAJKCHHS 1 MEepeMIllyBalld CYMIII CKJISTHOK TaJind-
Koto. Burpumasmm cymim 30 XB, TPOBOAWIN LIEHTPH-
(yryBanHs npotsiroM 10 XB 13 4acTOTO 00epTiB 5 THC./
xB. PiguHy 3 ocany 3mmBanu, a ocaj 3MouyBaiu B 10
i 0,25 % po3unHy amiaky CBI>KOIPUTOTOBICHOTO, IT0-
TIM TIepeMilllyBajM Ti€I0 CaMOIO CKISHOIO MaJHYKOIO,
SIKy TIPOMHBAJIH 2,5 MII pO3YHHY aMiaKy BKa3aHOi KOH-
nenTpartii. Ilicas nenTpuyryBanHs IpOMUBHY piiuHy
3IIMBAJIH Ta BiIKUIAIH.

Ocan 3 podipku pozunssan y 1,5 mi 30 % po3uu-
HY OLTOBOi KUCIOTH. Jlami po3dnH MmepeHOCHIN Yy Mip-
Hy K00y 06’emoM 250 mn Ta HelTpamizyBamu 12,5 mn
5 % po3unHy HaTpilo rizpokapooHary, Turpysamm 0,01
M pozunHoM TpuiaoHy b 10 3MiHM 4epBOHO-(pioneTo-
BOr0 3a0apBICHHS PO3YMHY Ha JKOBTE. SIK 1HIHKATOp
BUKOPHCTOBYBAJIM PO3YMH KCHUJICHOBOTO OPAaHXKEBOTO
(Marchyshyn, 2011, pp. 71-74).

CriektpohoToMeTpist — 1€ OJMH METOJl KiUIbKICHOTO
BH3HAYCHHS NyOMIBHUX PeYOBUH. J{0CTiIKEeHHS TIPOBO-
it Ha criektpodoromerpi Specord M 40.

5 T moapiOHEHOT POCIMHHOI CUPOBUHU TIEPEHOCHIIH
y KpyIJIOHOHHY KostOy 00’ emom 250 M1 Ta 3anuBanu 150
MJ1 Boau ouuieHoi. [Ipotsrom 30 xB KoyOy 3 BMICTOM

== 56

®ditoTtepanis. Yaconuc

HarpiBajv Ha BOAHINM OaHi, MICIS I[LOTO OXOJIOKYBAIH
1] TPOTOYHOO BOJIOKO 1 KIJTbKICHO MIEPEHOCHIIH Y MIpHY
K00y MicTKicTio 250 mit.

Kpyriononny koiny 0OMHBaIH BOIOKO OYUIICHOIO, &
MIPOMUBHI BOAY MTOMIINANHY B MipHY KOJIOY 1 JOBOAWIHN 710
250,0 mut Bomoro oumieHoro. ITicis Toro, sik ocaj ociB
pinuHy npodinsTpyBamm depe3 GinbTpyBaSbHUNA HAamip
nmiametrpom 125 mm. [epmai 50 mut inbTpary Bigkuaamu.

5,0 mu QineTpary AOBOIWINM BOJIOK OYHIIEHOIO
10 25,0 M. lo 2,0 MI omep:kaHOTO PO3YHMHY JIOJIMITH
1,0 M dochopHO-MOITIOIEHOBO BOIBPPAMOBOTO peaK-
tuBy Ta 10,0 Mi1 Bomu ounmienoi. Onepxany cyminn no-
BOIWIIM 710 00’emy 25,0 M pozunHoM 290 /1 HaTpito
kapOoHary. Po3unn 3amumiiy Ha 30 XB, MICIs [IBOTO BU-
MIpIOBAJIM ONTHYHY I'YCTHHY TIPH TOBXKUHI XBIII 760 HM.
Sk KOMIEHCAIIMHUK PO3YMH BHKOPHCTOBYBAJIU BOMY
ounieny (Derzhavna Farmakopeya Ukrayiny, 2015).

Busnauenns ankanoiois. Anxanoinu 3 poCIMHHOT CH-
POBUHM BUJUISNN y BUIVISLII OCHOB. /I1s 11bOTO TOMPi0-
HEHY pPOCIMHHY CHPOBHHY Macor 10 T momicTuiu B
K010y 00’ emoM 250 M1, 10IMIM 7 MIT KOHIICHTPOBAHOTO
po3unHy amiaky Ta 150 mu xsiopodopmy. Jdany cymir
CTPYIIYBaJIM IPOTATOM | TOAMHH, a MiCIs IBOTO XJIOPO-
(OPMHHMIA EKCTPAKT IIBUKO MPO(ITETPYBAIIH.

Jlo orpumMaHoOro QiNbTpaTy JOJIWIN 5 MJI BOJH, CHEP-
THO 300BTAJIH 1 3QJIUIIIIN BIJICTOIOBATUC. Y ITHIBHY
BOpOHKY 00’ emMoM 200 Mt mobGasunu 90 M xnopodopm-
HOTO eKCTpaKTy. EKcTparyBaHHs aakaioigiB MpOBOAMIN
3a nonomoror 1%-oi HCI 1o noBHOro ix BUIIyuY€HHS.
OTpuMaHUH KACIOTHUH eKCTPakT mimryxkuu 10% pos-
YHHOM aMiaxy JI0 JIy>KHOT peakiiii 3a ¢perondraaeinom,
1 IPOBEIIH ITOBTOPHE EKCTpAryBaHHs aJIKAJIOIIIB XJIOPO-
¢dopmom. Koy moprito XJI0po(OpMHOTO EKCTPAKTY
GinBTpyBaIK Yepe3 MONepeIHbO 3MOYCHHUN XiTopodop-
MOM TanepoBui GiIbTp 3 0€3BOAHNM HATPil CynbhaToM
(4-5 ) Ha HBOMY. XJIOpPO(OPM 3 €KCTPAKTY BIATAHSIIN
Ha BonsHINA OaHi. /7 MOBHOTO BWIAJCHHS 3QJIUIIKY
XJI0po(hOpMy BMICT HPOIYBAHHSM IOBITPS IO TIOBHOTO
3HUKHCHHS 3a11axy pO34HHHUKA.

OTpuMaHU# CyXWi 3alUIIOK BUKOPUCTATH IS
MIPOBEJICHHS KUIBKICHOTO BH3HAYCHHS AJKAJIOiNIB TH-
TPOMETPUYHAM METOAOM  (3BOPOTHE THTPYBAaHHS:)
(Khromyshev, 2017, pp. 71-73).

Cyxwii 3aJTUIIOK, OTPUMAHUH TiCIsI BIATOHY XJIOPO-
¢dopmy, posunanIn y 15 M1 0,02 M po3unHy XJIOpUCTO-
BOJTHEBOI KHCJIOTH TIPU HarpiBaHHI Ha BOJSHIA OaHi
npu temmnepatypi 60° C. Ilicast mporo nomasamu 0,1 mi
METHJIOBOTO YEepPBOHOTO cnuproBoro po3umny 0,1 % i
0,02 M1 METUJIEHOBOTO CHHBOI'O CIIUPTOBOIO PO3YUHY.
Hagmmox xiopoBonHeBoi kucnotu tutpysanu 0,02 M
PO3YMHOM TiIPOKCUIY HATPIIO A0 TMOSIBH 3€JICHOTO 3a-
OapBJICHHS.
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Busnauenns kymapunis. JIns BU3HAYCHHS KiJIbKICHO-
r0 BMICTY KyMapHHIB y TpaBi BHKOPHCTOBYBAJIN CICK-
TPOPOTOMETPUIHUI METOI.

[MonpibHeny cupoBuHy Macor 1,0 T ekcTparysa-
i xjopodopMoM (SMII) Ha YNBTpa3ByKOBiil OaHi mpH
temreparypi 80° C. EkcTparyBanHs mpoBOamiIH 4 ron y
CKIISIHUX TePMETHYHUX BiaJKax i3 Te(hIOHOBOIO KpHII-
koto. [licisi mpOro eKCTpakT HEeHTPUQYTryBadH IpU 3
THC. 00/XB Ta mpodinsTpyBann depe3 insTpu. Bumi-
JICHHSI CyMH KyMapuHIB 3 TpaBH JOCIIIKyBaHHX POC-
JIMH 3iHCHIOBAIM EKCTPAKIIEI0 CITUPTOBUM CyMiIIaMH
3 HACTYITHOIO OOpPOOKOI0 OTPHUMAHOTO 3aJUIIKYy HEIo-
JISSPHUM PO3YMHHHMKOM. |1 MpOBEJICHHS aHaTi3y BHKO-
PHCTOBYBAaJIM METAHOIBHUN EKCTPAKT Y CITiBBITHOIICHHI
3 xsopodopmom 15:85. Jlo HbOTO HOOABISIIA BOLY OUYH-
mieny i 2 % po34uH Hatpito xjaopuny. Onepkany CyMilr
TIePEeMIITyBaJH MPOTATOM 2 XB Ta 3aJIMIIAIH 10 TOBHOTO
po3ninenHs $a3. BepxHiii BogHMIA IIap 3a JOMOMOTOO
MIMETKH TEPEHOCHIN y eNeHIopdH 1 JoAaBald BOIY
ountieHy. ONTHYHY TYCTHHY BUMIpPIOBAIU [IPH JTOBKHHI
xBwii 290 uM. IlepepaxyHOK MPOBOIMIN HA IICOPAJICH
(Parashchuk Parashchuk, 2019; Yshchenko, 2016).

PesyabTaTn gocaigkeHHsi Ta iX 0OroBOpeHHs.
Pesynbrati mOCHiIKEHHS BMICTYy AyOMIIBHUX PEUOBHH
y pocnuHHii cupoBuHi Caltha palustris, Ficaria verna,
Ranunculus acris, HaBeieH1 y Tabmuii 1.

Pesynpratn mpexnctapieHi y TaOmumi cBiaYaTh mpo
TE, MO BMICT JyOMJIBHHUX PEUYOBHH y CHPOBHUHI 3HAXO-
JAThCcS B Mexax Bing 6,3% no 16,51% (mepmanraHa-
toMeTpuuHuii mMeton), Big 0,12% no 6,89% (komm-
nexcoHoMeTpuyHuii Meton) Ta Bim 0,08% mo 7,81%
(criekTpoOTOMETPHUUHUI METO/).

ITokasHuky BMiCTy AyOMJIBHUX PEYOBHH HAWBHUINI Y
tpaBi Caltha palustris, a B TpaBi Ficaria verna nyOuibHi
PEYOBHHM NPAKTUIHO BiJICYTHI.

PesynbraTi JOCTIKEHHS KITBKICHOTO BMICTY aJiKa-
JIOIMIB Y POCIHMHHIN CHPOBHHI HOCHIIKYBAaHHUX 3Pa3KiB
MpeCTaBIeHO B TAOIMII 2.

Pesynbrati JOCTiKEHHST TATBEPIXKYIOTh HasBHICTD
AJTKAJIOI/IIB Y CUPOBHHI BCIX JOCIIIKYBaHUX POCIIHH 1 3Ha-
xomaThes B Mekax Binm 0,1% mo 4,25 %. HaiiBurumii BMicT
AKAJIOI/IIB 3HAXOMUTBCS By TpaBi Ficaria verna, a Hai-
HIDKYE 3HAYCHHS CTIOCTepiraiu y Tpasi Ranunculus acris.

JlaHi TOCIiKEHHST BMICTY CyMH KyMapHHIB y poc-
JIMHHIN CHPOBUHI JOCHIIKYBaHUX 3pa3KiB HABEACHO B
Tabnumi 3.

PesynbraTi JOCTiDKEHHS TMOKa3ayd, 10 HaWO1b-
a KUIbKICTh KyMapuHIB 3HaxoauThest y Tpasi Caltha
palustris. Cnij 3a3Ha4UTH, IO Y TpaBi Ranunculus acris
CrocTepiraiu He3HAUYHY KUTbKICTh KyMapHHiB.

BucHoBkHu

1. locaimkeHo KiIbKicHUH BMiCT TyOMJIbHUX pe-
YOBHH, AJIKAJIOIAIB Ta KYMapHUHIB y POCJIMHHIN CHpO-
BHHI OKpeMHUX TIpeIcTAaBHUKIB poquHu Ranunculaceae
(Caltha palustris, Ficaria verna, Ranunculus acris).

2. 3riHo pe3yJIbTaTiB A0CTiKEHHS BUZHAYHIIH, 1110
HaliBuIMIA BMicT 1yOMmiIbHUX pedoBuH Yy Tpasi Caltha
palustris 16,51% (nepMaHraHaToMeTpU4HMii MeTOx),
6,89% (xkommuiexkconomerpuunmii merox) ta 7,81%
(cnexTpodoToMeTpUUHMIT METON).

3. IlixTBepau/IM HASIBHICTB AJIKAJIOIIIB Y BCIX J0CIIKY-
BaHWX NPEICTABHUKIB pounu Ranunculaceae, Ta BcTaHo-
BWJIH, 10 HANOLTbIIA KUTBKICTh ATKAJIONB MICTUTBCS Y
Tpasi Ficaria verna 4,25 % (TUTpMMeTPUYHUIT METO).

Tabmuns 1

Kinbkicuunii BMicT 1yoniasuux pedoBud y Caltha palustris, Ficaria verna, Ranunculus acris

BMicT 1y0MiIbHHX pe4oBUH,%
JlocaimzKyBana CHpOBHHA n=3
Ilepmanranaromerpis Komnuiexconomerpist Cnekrpodotomerpis
Tpasa
Caltha palustris 16,51 +0,01 6,89 0,01 7,81+0,01
 Tpasa 6,3+0,01 0,120,01 0,08+0,01
Ficaria verna

TpaBa Ranunculus acris 9,84+0,01 1,98+0,01 2,65+0,01

Tabmus 2 Tabnuus 3

Kinbkicuuii BMicT ankanoiniB y Caltha palustris,
Ficaria verna, Ranunculus acris

Kinbkicuuii BMicT cymu kymapusiB y Caltha
palustris, Ficaria verna, Ranunculus acris

Cyma aJjikaJioinis
JocaiizkyBana CHpOBHHA (B % Ha cyXy pe4oBHUHY),
n=3
Tpasa Caltha palustris 3,84+0,01
Tpasa Ficaria verna 4,25+0,01
Tpasa Ranunculus acris 0,1 +0,01

®diroTtepanis. Yaconuc

Cyma kymapuHiB %

(B mepepaxyHKy Ha Cyxy
CHPOBHHY), n=3

JocainkyBana CHPOBHHA

Tpasa Caltha palustris 0,47+0,01
Tpasa Ficaria verna 0,045+0,001
TpaBa Ranunculus acris 0,028+0,001
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4. Jlocaignv Ta BUSHAYMIN CYM MApPHUHIB V 10- 5. OTpumani 1aHi cBiT4aTh npo Te, 110 J0CTiKYBaHi
yMy y
caiKyBaniii pocaunniii cupopuni. Haiipummii Bvict  NPeACTaBHUKH ponunu Ranunculaceae (Caltha palustris,

KyMapuHiB crocperepiraBesi y tpasi Caltha palustris Ficaria verna, Ranunculus acris) € TepCeKTHBHOIO Ji-
0,45% (CIeKTPOdOTOMeTPHHHHIT METON). KAPCHKOI0 CHPOBHHOIO /LISl TOIAJIBIIOI0 ('l)lTOXlMl‘lHOFO
BUBYEHHS Ta (pPAPMAKOTHOCTHYHOI0 JI0C/Ii/IKEHHS.
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OBIPYHTYBAHHS BUBOPY JOINOMI’KHUX PEUOBUH JJI51 OJEP)KAHHS TABJIETOK
HA OCHOBI I'PELHBKOI'O I'OPIXA TIEPETUHOK EKCTPAKTY CYXOI'O

OOHuMU i3 nepcnekmusHuUX 0dicepert OIoN02IUHO AKMUBHUX PEYOBUH € 2PeybKuUll 20PixX, AKULL nowupeHuti no éciti mepumopii Yxpa-
{HU ma 6UKOPUCMOBYEMbCIL NEPEBAdICHO 8 HaPOOHITl MeouyuHi. Tomy akmyarbHum NUMAHHAM € OMPUMAHHS eeKMUBHUX TIKAPCOKUX
hopm pocaunn020 nox00dHCeHs Y MAbIemosarill IIKAPCoKill hopMi HA OCHOBI NEPEMUHOK PEYbKO20 20PIiXa

Mema pobomu. [ocniodicenns 6naugy 16 00noMidCHUX peuosun Ha MEXHOLI0IUHI 61ACMUBOCHI NOPOUKOBUX MAC Mda MAOIemoK
Ha OCHOGI 2PeybKO20 20pixa nepemuHoK eKCmpakmy cyxoeo.

Mamepianu ma memoou. Busuerno éniug 16 00nOMINCHUX PEUOBUH HA MEXHONO0IUHI 81ACIUBOCMI MAC Ol MAOIemy8ants ma
Ha OCHOBHI NOKA3HUKU SKOCMI MABIEeMOK HA OCHOBI 2PeYbKO20 20pIXa NEPEemuHOK eKCImpaKkmy Cyxoeo NpsmMumM npecy8anHsIm ma o0o-
[DYHMYSAHHS UOOPY KPAWUX OONOMIJICHUX PEeYO8UH Npu po3pobyi madiemosanoo Iikapcbko2o 3acoby i3 3acmocy8antsIM Memooy
MamemamuiyHo20 NAAHYBAHHS eKCHePUMEHMY.

Pesynomamu ma ix o6206openns. Bugueno eniue ghapmayesmuunux paxmopie na 0esKi NOKA3HUKU SKOCMI MabiemoK Ha OCHOBI
2PeYbKO2o 20pixa NepemuHoOK eKCmpakm cyxo2o. 3a 00NOMO2010 HOMUPUPAKMOPHO20 eKCREPUMEHNTY — 2PEKO-aMUHCLKOIL Keaopamy
6CTAHOBIEHO 6NIUG 4-X AKICHUX (YaKMOpI8 HA OCHOBHI NOKA3HUKYU AKOCMI ompumanux mabremox. [1obyoosano pandicosani psiou nepe-
6ae 011 GNAUGY OONOMIICHUX PEUOBUH HA NOKA3ZHUKIE IKocmi mabiemok. Bugueno eniue 16 00noMidcHUX pewosun Ha meKyyicms Macu
0711 mabnemyeansi, CMUpaHHicmys, CMIUKICMb 00 PO30asI08aAHHs,  MAKONC PO3NAOAHHS MAOIEemOK.

Ha ocnogi ompumanux pe3ynomamis 00paHo Kpauji 00NOMINCHI peuosuHy 05l pO3POOKU CKAA0Y Ma MexHON02li mabnemosanoeo
JUKAPCbKO20 3aC00y HA OCHOBI 2PeYbKO2o 20pPixa NepPemunoK eKCMpPaKnty cyxo2o Memooom npsmo2o npecyeéanis, a came: MKI] 101,
MKI] 112, kpockapmenvosa nampito, Pearlitol 200 SD, neycenin US-2.

Knrouosi cnosa: mabdnemxu, 00NOMIdCHI peuoSUHU, MeXHON0IUHI NOKAZHUKL, eKCMPAKMm CYXull, NePemuHKU 2PeybKo20 20pixd.
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JUSTIFICATION FOR THE CHOICE OF EXCIPIENTS FOR TABLETS BASED
ON WALNUT MEMBRANES DRY EXTRACT PRODUCTION

Walnut is the one of the promising sources of biologically active substances, which is distributed throughout Ukraine and is used mainly
in folk medicine. Therefore, the urgent issue is to obtain effective dosage forms of plant origin based on walnut membranes in tablet form.

The aim of the work. Investigation of the effect of 16 excipients on the technological properties of powder masses and tablets based
on walnut membranes dry extract.

Materials and Methods. The influence of 16 excipients on the technological properties of tableting masses and on the basic quality
indicators of tablet based on walnut membranes dry extract by direct compression has been studied and justification for the choice of
the best excipients in the tablet drug development by the method of mathematical planning of the experiment .

Results and Discussion. The influence of pharmaceutical factors on some indicators of tablets based on walnut membranes dry
extract quality has been studied. The influence of 4th qualitative factors on the main quality indicators of the obtained tablets by the
four-factor experiment - Graeco-Latin squares was established. Advantages ranked series of for the excipients effect on the tablets
quality have been constructed. The effect of 16 excipients on the fluidity of the tableting mass, abrasion, resistance to crushing and
disintegration of tablets has been studied.

Based on the obtained results, the best excipients for the composition and technology development of the tablet drug based on
walnut membranes dry extract by direct compression were selected, namely: MCC 101, MCC 112, croscarmellose sodium, Pearlitol
200 SD, Neusilin US-2.

Key words: tablets, excipients, technological indicators, dry extract, walnut membranes.

Beryn. HeBin’eMHOIO CKJIaIOBOIO YaCTHHOIO Cydac-
HOI (hapmallii € JOCITIDKEHHS Ta po3poOKa HOBHUX JIiKap-
CBKHX 3aC001B Ha OCHOBI JIIKAPCHKOI POCINHHOI CHPOBH-
H1. OJHUMH 3 TaKHX MEPCHEKTHBHUX JKepelt 01070TI9HO
akTuBHUX pedoBHH (BAP) € rperbkuii ropix, sKuit Homm-
peHuii o Beiit Teputopii Ykpainu (Zatokovyi, 2009).

VY HapopHiil MEAUIIMHI BUKOPUCTOBYIOTH JIHCTS, 3€-
JIeHI HEOCTUIII TUIONH, a TAKOX MEPETHHKH I'PELIBKOTO

= 60

®ditoTtepanis. Yaconuc

ropixa, siki MicTATh 3HauHHH 3amac BAP, 30kpema rin-
pororioH, (hIaBOHOIMH, anmbpaeriam, edipHi oiil, aika-
noigu, BiTaMiHM, (hPeHOIKapOOHOBI KHUCIOTH, JAyOWIIbHI
pedoBuHHM Ta iH. (Balasundram, 2006; 9 Moure, 2001;
Popovici, 2013; Schieber,2001). A oTxe, JIiKapchKi 3a-
co0M Ha OCHOBI TPEUBKOTO TOpixa MOXYTh BHSIBILSITH
AQHTHOKCHIAHTHY, IlyKPO3HWKYBAIbHY, IPOTHMIKPOOHY,
npoTu3ananbHy il (Zalygina, 2018; Bradley, 2010).
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VY MenudHiM npakTuIi OLIBIIICTh (hiTompenapariB 3a-
MPOMTOHOBAaHI Y BUIISINI PiJKOT JIIKApChKOT (OpMH, sIKi €
HecTaOUTbHUMHY, HANPHUKIIa/l, BOJAHI BHTSDKKH, a CITUPTOBI
HACTOUKH Ta €KCTPAKTH PiJKi € HeIPUAATHAMH TS ASSIKHAX
Kareropiit XxBopux. ToMy akTyalbHUM HMHUTAHHSAM € OTPH-
MaHHS e(DEKTHBHUX, CTAOUIBHUX JIIKAPCHKUX 3ac00IB poc-
JIMHHOTO TIOXO/KEHHS y TaONeToBaHii JTiKapchKii opmi.

Merta pobGoTm monsrac B JOCHTIIKEHHI BIUIUBY
16 nonomi>kHuX pedoBuH (JIP) Ha TexHOMOTI4HI BIAaCTH-
BOCTI IIOPOLIKOBHUX Mac Ta TabJICTOK Ha OCHOBI IPEIHKO-
0 ropixa HepeTHHOK EKCTPAKTy CyXOro.

Marepiaau Ta MmeToau pociaimkennsi. [Tonepenaro
Ham#u OyJI0 JIOCIIIKEHO BIUIUB (papmanieBTHUHUX (pakTo-
PIB Ha IPOLIEC EKCTParyBaHHs IEPETUHOK IPEIBKOTO ro-
pixa Ta BCTaHOBJICHO ONTHUMAJbHI PEKUMHU EKCTPAKIIi,
SIKl JIO3BOJIM MaKCHMAJIBHO BIUTYYHTH KomIuiekc BAP, a
came TiJJPOKCHKOPUYHUX KHUCIIOT, TIOJI(PEHOIBHUX CITO-
nyk Ta ¢uaBoHoiniB [Vasenda, 2018]. Texnooris Oyna
HACTYITHOIO: IOAPIOHEHH] MEPETHHKH I'PEIBKOTO ropixa
excrparyBanu 40 % eTaHoNIOM y criBBiTHOMICHHI 1 : §,
Mareparieo mpyu NnepioguIHoMy mnepemimysanHi. OT-
pUMaHy CIIMPTOBY BUTSKKY (DIITBTPYBalU Ta BHCYIIY-
BaJIK JI0 MOCTiiHOT Macu mpu Temmeparypi 50-60 °C y
BakyyMHo-BunapHii magi CII1-100.

Takox Oymo BHBYEHO (hapMaKO-TEXHOJIOTIUHI BIa-
CTHBOCTI OTPHMAaHOTO CYXOTO eKCTPaKTy: BIJHOCHA
mineHICTh (124,4 %), Texydvictb (3,67 1/c), KoediieHT
yiniabHeHHs (2,5), koedirient Iaycuepa (1,23), Bib-
Ha HacunHa rycruna (0,66 r/cM’) Ta HaCUIHA TYCTHHA
micis yeaaku (0,82 r/em?), cipecosanicts (0,1478 mMm),
cwia BumroBxyBanHs (5 H). [lani pesynbraru 103BOIS-
IOTh OTPUMATH Ta0JETKA HA OCHOBI JaHOTO EKCTPAKTY
OPSIMUM TIPECYBAHHSM.

Jns xoperyBaHHSI JESIKHX TEXHOJOTIYHHX BIIACTH-
BocTeil Oyno minibpano 16 /IP, 06’ennanux B 4 rpynu
(dapmaneTnyHux (aktopiB (tadn. 1). Ilepen mnpecy-
BaHHSAM MacCH JUIsl TabJeTyBaHHS OCTIDKYyBalH Ha
TekyqicTh (y,). OTpumani cymimi npecyBanu Ha Ja-
OopartopHiii TaOIeTHIM MamuHiI 31 CepeIHhOK Macok0
Tabnetkn 0,50 r Ta AOCHIIKYBaIM CTUPAHHICTH (Y,),
CTIHKICTh JI0 po3/1aBIoBanHs (y,) i yac posnananus (y,)
(State Pharmacopoeia of Ukraine, 2014). B sikocri mia-
HY €KCIIEpUMEHTY BUKOPUCTOBYBaIU 4X4 rpeko-naTuH-
cekuii kBajpar (Beley, 2018; Hroshovyi, 2008). Buko-
PHUCTaHHS MAaTEeMAaTHYHOTO IUIAHYBAHHS C€KCIICPHMEHTY
JIO3BOJIUTH CKOPOTUTH KIJBKICTh JIOCHTI/IIB T4 ONTHMI3Y-
BaTh BUOIp Kpamux IOMOMiKHUX pedoBuH (Grangeia,
2020). Marpwutis TutaHyBaHHST €KCIIEPUMEHTY Ta PE3yilb-
TaTH JTOCIHI/DKEHHS HaBelleHO B Tabmumi 2. Sk 3mamry-
BaJIbHY PEYOBHHU OyJI0 BUKOPHUCTAHO CTEApaT MarHiro.

Juis craructnaHoi 0OpOOKHM OTPUMAHUX pe3yibTa-
TIB BHUKOPHUCTOBYBAJIM IMCIICPCIMHUN aHami3, a came
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CXeMy YOTHPH(AKTOPHOTO eKcrmepuMeHTy. HeoOximHo
Oyn0 BH3HAYMTH, Bijl sikoi rpymu JIP HaitOinbine 3ane-
KaTh MOKA3HUKH SIKOCT1 JIOCHIJDKyBaHUX TabneTok. [{is
BiIOOpaKCHHS iX BIUIMBY OydyBajM PaH)KOBaHI PsIM
MepeBar, B IKHUX SIKiCHI (haKTOpH pPO3MIIyBalIn y MOCTi-
JOBHOCTI, IO 3aJICKUTD B/l BEIMYUHH IX BIUIHBY Ha BU-
BYCHHH MMOKA3HHUK.

Ta6muis 1
JlonomizkHi pe4oBUHH, sIKi BUBYAIUCS MPU CTBOPEHi
Ta0JIeTOK HA OCHOBI I'PeLbKOI0 ropixa nepeTuHoK
€KCTPAKTY CyX0ro

DakTopu PiBui daxTopiB
A — 3pa3ku ,— MKII 12
MIKPOKPHCTATIYHOT ,— MKII 112
LEJTIOJIO3H ,—MKIT 101
, — MKII 200

B — posmymryBadi b, — KapOOKCHMETHII KPOXMAJTb HATPII0
b, — Kpoxmab IIKOIAT HATPilO

b, — KpockapMenbo3a HaTpito

b, — KpoxMaJib IIpeKeIaTHHI30BaHUH

¢, —Ludipress

— Compri M3

— Pearlitol 300

— Pearlitol 200 SD

d, —Tanek
d, —Kpoxmaib KapTOIIsHHIL
3

C—
CTPYKTYPOYTBOpPIOBaui

1
2
3
4

D — KOB3HI pEeYOBHHH

d, — Prosolv 90
d, —neycenin US-2

Pe3yabTraTnn fociigeHHss Ta iX 00roBOpeHHs.
BaxmMBUM TEXHOJOTIYHUM ITOKa3HUKOM, SIKUH BILTH-
Ba€ Ha TOYHICTH JO3YBaHHSA Ta PHUTMIUHICTH PoOOTH
TabNETHOT MallMHU — € 3JaTHICTh MOPOLIKOBOI Macu
TEKTH Y BEPTHKAILHOMY HANpPSMKY 3a 3aJlaHUX YMOB.
BB hakTopa A Ha TeKydiCTh MacH JUIs TaOJIEeTyBaHHS
npencrasieHo Ha puc. 1. BecranosneHo, mio Haikparia
TeKy4icTh Macu s TabneryBaHHs (puc. 1) Oyma mpu
BukopuctanHi MKI] 12 (19,5 ¢/100 r), 3a HErO MOXKHa
poamictut MKI] 112 (20,5 ¢/100 r), mani — MKI] 200
(22,25 ¢/100 r). Haiiripme cebe mposisuma MKI[ 101
(38,92 ¢/100 1).

Brumis po3mynryBadiB Ha TEKyJicTh Macu s Tabie-
TyBaHHS Ma€ psa NepeBar: KapOOKCUMETHII KpOXMaJb
Harpiro (20,67 ¢/100 1) > KpoXMaib TIIKOJISAT HATPIiO
(21,65 ¢/100 r) > KpoxXMaab IPEKETATHHI30BAHHUN
(21,95 ¢/100 1) > kpockapmenbo3a Harpito (36,90 ¢/100 r).

[lpu BHBYEHHI BIUIMBY CTPYKTYPOYTBOPIOBA4iB Ha
TEKy4iCTh MacH Ui TabJeTyBaHHs OyJ0 BCTAHOBJICHO,
IO HaWKpame 3HA4YCHHS 3a0e3ledye BHKOPHCTAHHS
Pearlitol 200 SD (20,4 ¢/100 r), sikuii MaB repeBaru Haj
Pearlitol 300 (20,4 ¢/100 r), Compri M3 (23,57 ¢/100 1)
ta Ludipress (36,92 ¢/100 1).

Cepen KOB3HUX PEUOBHMH HalKpallla TeKy4iCTb MacH
U1 TabneTyBaHHS Oyna TpH BHKOPHCTaHHI TaJbKy
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Tabmuig 2

Yo1upboxpaKTOPHUIi eKCIIEPHMEHT HA 0CHOBI I'PeK0O-JIATHHCHKOTO0 KBA/IPATY TA Pe3yIbTAaTH J0CTi/ZKeHH
Mac JuIsl Ta0J1eTyBaHHs Ta Ta0JIETOK HA OCHOBI I'PelbKOro ropixa nepeTHHOK eKCTPAKT CyXoro

. dDakTop Binryk

Ne cepii A B C D v, v, v, Y.
1 a, b, c, d, 18,5 4,80 32,13 6
2 a, b, c, d, 22,5 2,15 55,30 13
3 a, b, c, d, 19,2 3,22 43,47 6
4 a, b, c, d, 17,8 2,04 39,77 14
5 a, b, c, d, 20,8 1,29 50,67 14
6 a, b, c, d, 21,5 2,63 33,97 8
7 a, b, c, d, 19,5 0,87 67,23 14
8 a, b, c, d, 20,2 2,82 34,60 14
9 a b, c, d, 22,4 1,46 63,33 14
10 a, b, c, d, 22,8 1,60 47,27 14
11 a b, c, d, 84,2 1,04 57,60 5
12 a, b, c d, 26,3 2,57 41,07 20
13 a, b, c, d, 21,0 2,40 37,53 14
14 a, b, c, d, 19,8 1,54 30,67 13
15 a, b c d, 24,7 1,08 35,20 12
16 a, b, c, d, 23,5 0,99 35,63 14

Ilpumimku:

¥, — mexyuicmo macu ona maoremyeanns, ¢/100 ; y,— cmupannicmo mabremox, %,
¥,— cmitikicms mabremox do posdasniosanna, H; y, — posnadanns madnemox, xe.
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TexkyuicTh Macu 1151
TabJjeTryBaHHs, ¢/100
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MKL 12  MKL 112 MKL 101  MKLL 200

Puc. 1. Bniins 3pa3kiB MikpoOKpHCTATIYHOI e/ 1101034
HA TeKYYiCTh MacH /ISl Ta0/IeTyBaHHsI, 1[0 MiCTUTH
rpelbKOro ropixa nepeTuHOK eKCTPaKT CyXoro

(21,55 ¢/100 ), sikomy mocTynaroTbes Heycenin US-2
(21,97 ¢/100 r), kpoxmans kapromisauii (22,0 ¢/100 ).
Haiiripimii pe3yasraT OTpUMy€eMO MPpH BBEACHHI y Ta-
6netrHy macy Prosolv 90 (35,65 ¢/100 r).

BB BUBUEHHX (PaKTOPIB HA CTUPAHHICTh TAOJIETOK
(y,) MOXKHa MPOLTHOCTPYBATU HACTYITHUM PSIJIOM TIEPEBAT:
A =D >res > B > C. BrumB ofHOT0 3 HalOIbII 3HATY-
mux (pakTopiB, a came 3pa3KiB MIKPOKPUCTANIIYHOT LEITIO-
JIO3H, HA CTUPAHICTh Ta0JIETOK, BiIOOpaKEeHO Ha pucC. 2.

3 maHux puc. 2 BUIHO, 10 HAHOUIBII CTIHKUMU 10
cTUpaHHs OyiH cepii, B sKWX BukopuctoByBasn MKI]

. 62
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200 (1,5 %) ta MKL] 101 (1,66 %), sixi manu nepesary
Hax MKI] 112 (1,9 %). Haiiripmmii pe3ynsraT oTpumye-
Mo mipu 3actocyBanas MKL] 12 (3,05 %).
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MKLU 12 MKL 112  MKL 101  MKL, 200

Puc. 2. BniuB 3pa3kiB MikpokpucTaaigyHoi
MEJTI0JI03M HA CTHPAHICTH TA0JIETOK, 0 MiCTHTH
rpelbKOro ropixa nepeTHHoOK eKCTPAKT CyXHid

BruiiB KOB3HUX peuOBHH Ha CTUPAHICTBH JOCIIIKY-
BaHUX Ta0JIETOK MOXKHA MPOLTIOCTPYBATH TAKUM PSIIOM
nepesar: meycemin US-2 (1,36 %), Prosolv 90 (1,47 %),
TanbK (2,57 %), kpoxmaib KapromisHuii (2,7 %).

Cepen po3myIIyBaJbHAX PEYOBHH HaiKpalie 3Ha-
YEHHS CTUPAHOCTI TabIeToK 3a0e3Meuye BUKOPHCTaHHS
KpockapMmenso3a Harpio (1,55 %) Ta Kpoxmanb IITiKo-
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nsT Hatpito (1,98 %). Haifripmmii pe3yasrat oTpuMaeMo
IIpY BBEICHI IO CKIIJy TaOIIETOK KPOXMAIIO IpeKeia-
THUHI30BaHOTO (2,1 %) Ta KapOOKCUMETHIT KPOXMAJTIO Ha-
Tpiro (2,48 %).

PamxoBaHMii psit BIUTUBY CTPYKTYPOYTBOPIOBAUiB Ha
CTHpaHICTh TAOJETOK BUIIISIAE TaKUM YuHOM: Pearlitol
200 SD (1,72 %) = Compri M3 (1,77 %) > Pearlitol 300
(2,26 %) > Ludipress (2,36 %).

BruB BuB4YeHHX (DaKTOpIB HA CTIHKICTH TaOIETOK
70 PO31aBiOBaHHA (y,) MOKHA NpPOLTIOCTPYBAaTH Ha-
CTyIHUM psiioM nepesar: D>A>B > C.

3a J0MOMOro jiarpaM Ha puc. 3 BiZOOpaxkeHo
BIUIMB PiBHIB Hail0OinbI 3HauymIoro ¢axropa D (koB3HI
PEYOBHHH), HA CTIHKICTh TaONETOK IO PO3/IABIIOBAHHS.
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CriiikicTh Ta0J1€TOK 10
po3naBaoBanus, H
[ w
o o

o

Tanbk Kpoxmasnb Prosolv-90 Heycenin US 2

KapTonaHUiA

Puc. 3. BniiuB KOB3HHX Pe4OBHH HA CTilKiCTh
Ta0JIeTOK 10 PO3/1ABJIIOBAHHS, 10 MiCTHTh
rpelbKOro ropixa nepeTHHOK eKCTPAKT CyXHuii

3a maHuMu puc. 3 BUJIHO, IO HAHOUIBIIOO CTIiHKi-
CTIO JIO PO3JIABIIFOBAHHS BOJIOJIA cepisi TabIETOK, SKi
B cBoeMy ckiani mictunn Heycenin US 2 (55,37 H).
MeHm MiTHUMU OyiTH TaOJIETKH, 0 CKIIATy SKHX BXOJH-
1 Prosolv 90 (44,67 H), xpoxmais kaproruistauid (39,01
H) ta tanek (37,3 H).

PamxoBanuii psii TmepeBar BIUIUBY 3pasKiB  Mi-
KPOKPHCTAIIYHOI EJIFOI03H Ha CTIHKICTh JIOCIIKYBa-
HUX TaOJETOK N0 PO3IABIIOBAHHS MA€ TaKUH BUIIIS:
MKII 101 (52,32 H), MKIL] 112 (46,62 H), MKIL] 12
(42,67 H), MKI1 200 (34,75 H).

Cepen po3nyIniyBauiB HalKpalie 3Ha4YeHHS CTIHKOCTI
TaOJIETOK 70 PO3IABIIOBAHHS 3a0e3euye BHKOPUCTAH-
Hs KpockapMmenbo3u Hatpiro (50,87 H). He moranwuii pe-
3yJIBTaT OTPUMYEMO IIPH BBEJCHHI J0 CKJIay TaOIeTOK
KapOOKCHUMeTHJI KpoxMmallb Harpito (45,92 H) Ta xpo-
xMalp riikosaT Hatpito (41,8 H). Haiimenm minaumun
OTPUMY€EMO TaONETKH, 0 CKIaxy SKHX BXOIHUTH KpO-
XMaJb npexenarunizoBanwnii (37,76 H).

Haii6inprn cTiikuMu 10 po3aaBioBaHHs Oyid Ta-
OJeTKH, SKI MICTWJIM B CBOEMY CKJIaJi CTPYKTYPOYTBO-
proBau Pearlitol 200 SD (47,92 H), sikuit MmaB nepeBaru
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Haa Compri M3 (45,56 H), Pearlitol 300 (43,02 H) ta
Ludipress (39,83 H).

PamxoBaHumit psix IepeBar BIUIUBY SKiCHUX (pakTOpiB
Ha PO3MaJaHHs I0CHIUKyBaHHX TabnerTok (y,), Mae Ta-
kuit Bursig: C > B > A. ®@akrop D He BriinBae Ha januii
MoKa3HUK. BrumB Haitbinpm 3Hagymoro ¢akropa C Ha
qac posnajaHHs TabIeTOK 300paxeHo Ha puc. 4.

=
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=
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PosnagaHHA TabneTok, X8

o N b~ O ©®©

Pearlitol - Pearlitol —
300 200 SD

Ludipress  Compri M3

Puc. 4. BnjiuB cTpyKTYypOoyTBOpIOBaYiB Ha yac
po3najiaHHA TadJIeTOK, 0 MiCTUTh I'PENILKOI0
ropixa nepeTHHOK eKCTPAKT CyXHii

3 maHux puc. 4 BUIHO, 110 HAMEHIINH Yac posmna-
JaHHs OyB y TabneToK, siki MicTiiu Ludipress (8,25 xB)
ta Pearlitol 300 (11,75 xB), a HallOiMbIINI — y TAOIETOK,
no ckirany skux Bxomwin Pearlitol 200 SD (14,0 xB) Ta
Compri M3 (14,75 xB).

Cepen po3mnyniyBadiB HaWKpaIiuid yac po3ragaHHs
TabneTok 3abe3rnedye BHKOPUCTaHHA KPOCKapMeIbo3a
Harpito (9,25 xB). [Ipu BBemeHHI 70 CKIIaay TabICTOK
KapOOKCHMETIIT KPOXMAJTb HATPIFO Ta KPOXMAJIh [ITIKOJIST
HATPIO JOCIIKYBaIbHI TaONEeTKH po3maiucs 3a 12 XB.
Haiiripmmii yac po3nafanHsi OTPUMYEMO TPH 3aCTOCY-
BaHHI B SKOCTI PO3MYyIyBaya KPOXMAIO MpeKeTaTHHi-
3oBaHoro (15,5 xB).

BB 3pa3kiB MiKpOKPHCTATIYHOT IIEITFOI031 Ha PO3-
najaHHs TabIeToK, SKi MICTATh TPEIBKOTO ropixa mepe-
THHOK CKCTPaKT CyXH{ MOYKHA TPOITIOCTPYBATH TaKHUM
psnom niepesar: MKI] 12 (9,75 xB), MKII 112 (12,5 xB),
MKII 101 Ta MKIL] 200 ( mo 13,25 xB).

V 3aranpHOMY pe3ysbTaTh eKCIIEPUMEHTY MoKa3aly,
0 Y BCIX CepisX MpOIeC po3MagaHHs TabIeTOK He Tie-
peBuiyBaB 15 xB, mo Binnosinae sumoram JOV. [Ipu
aHaJTi31 MeXaHI9HOT MIITHOCTI JOCIIKYBaJIbHUX Tade-
TOK (CTUPAHHICTb, CTIHKICTh A0 PO3/IaBIIOBAHHS), OTPH-
MaHI1 MOKA3HUKHU HE 3aBKIY BiAMIOBIIaIM BCTAHOBIECHUM
BUMOT'aM, TOMY IPH [UIaHYBaHHI HACTYMHOIO €TaIy J0-
CITIJKEHb OCOOJIMBY yBary CIiJi IPUIAUTATH THM JIOTIO-
MDKHMM PEYOBUHAM, SIKi MO3UTHUBHO BIUIMBAIMA HA Mill-
HICTh TaOJIECTOK B IIbOMY €KCTICPUMEHTI.

Ne 1, 2022 63 ==




BlOoNoria. ®APMAUIA

BucHoBku

1. 3a nomoMoror 4oTHPH(PAKTOPHOIO eKCIIePUMEHTY
— I'PEKO-JIATHHCHKOIO KBAJIPaTy BCTAHOBJICHO BILIMB 4-X
AIKICHUX (haKTOPIB HA OCHOBHI MOKA3HUKH SIKOCTi TA0JICTOK
HA OCHOBI I'PELILKOI0 ropiXa IepeTHHOK eKCTPAKTY CYX0ro

2. IloGynoBaHi paH:kOBaHi psiiM nepeBar BILIU-
BY JI0NIOMI’KHUX PeYOBHH HA 4 BiAryKH (MOKa3HUKH)
Ta0JeTOK Ha OCHOBI CyXOro eKCTPAaKTy HepeTHHOK
rpenbkoro ropixa. Bupueno BrmimB 16-tu 10nomik-

HHUX PEYOBUH HA TEKY4iCTh MacH /I Ta0JeTyBaHH1,
CTHPAHICTB i CcTiliKicTh 10 PO3AaB/IOBAHHS 0TPHUMA-
HHX Ta0JIETOK, 2 TAKOK Yac PO3MagaHHsI.

3. Ha ocHOBI OTPUMAHHX pe3yJbTATiB 00paHO Kpa-
i I0NOMi’KHi pe4OBHHM [IJIsi PO3POOKH CKJIady i Tex-
HOJIOTiI Ta0/1eTOBAHOIO JIIKAPCHKOI0 32c00y HA OCHOBI
CYXOT0 eKCTPAKTy MepeTHHOK IPenbKoro ropixa mpsi-
MMM TNpecyBaHHsAM, a came: MKII 101, MKII 112, kpo-
ckapMelib03a HaTpito, Pearlitol 200 SD, neycesin US-2.
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HAKOITMYEHHA ®JIABOHOIIIB ¥V TPABI I'TPYAKA )KUBOPOJHOI'O ®JIOPU YKPATHH

Jlikapcwii pocaunu micmsams 6a2amo 01010214HO AKMUBHUX PEUOBUH, SKI MAIOMb PISHOMAHIMHUL 6NIUG HA OP2AHIZM IIOOUHY A MEa-
PUH, MOMY 6UKOPUCOBYIOMbCSL OISl NPOQDIAAKMUKYU MA JIKYBAHHS 3aX60PIOGANb ) MEOUUHI, MPAOuyiiHil ma 6emepuHapHill npaxmuyi.

Tipuax orcusopoonuii (nam. Polygonum viviparum L., Bistorta vivipara) — ye Oacamopiyna, mpag sHucma pociuHa 3 pooy
Polygonum L. (Tipuaxis), poounu Polygonaceae (I peuuwini). Becemayiiinuil nepiod ybo2o 6udy po3nouunacmscsi 62ice 8 KiHyi Keimmsi
Ha NOYAMKY MpasHs.

Ha cbo2ooni, ximiunuil cknao Lipuaka jcusopoonoco eueuenull Ha He0oCmammuboMy pigni, aie 6ynu ioenmughixoeani maki 6iono-
2IYHO AKMUBHI CNONYKU, SIK: OVOUTbHI PEYOBUHU, KUCTIOMA XT0POLeH08A Ma Koghelina, (hnagoHoiou (8imeKcun, Kéepyemur ma Keepyu-
mpin). A omoice, 0ocniodxncenns ximiunozo cknaoy lipuaxa s#cueopoonoeo ne 6mpaiac akmyaibHOCHi.

Memoro Hawoi pobomu 6y10 usuenHs HakonuueHHs (hnagoHoiodie 6 mpaesi Polygonum viviparum L. nio uac eecemayii.

B pesynemami npogedenoi po6omu, namu 6y10 nposeoenozo ma 00CaiONCeHO NUMAHHS U000 BCMAHOGILEHHS KLIbKICHO20 8MICTy
cymu bionoziuno akmuerux (aaeonoioie y mpasi Polygonum viviparum L. ¢ nepiod novamxy ma Hanpuxinyi yeiminHsa poCauHu Memo-
dom cnekmpogomomempii. Bemanosneno, wo maxcumanonuii emicm guasonoioie y mpasi Polygonum viviparum L. (0o 5,81£0,29 %)
cnocmepieaemucs y nepioo OymoHizayii ma Ha nOYamxy YeimiHHs.

Knwouosi cnosa: cnekmpoghomomempis, 2ipuak HcugopooHUll, (hrasoHoiou, HAKONUYEHHS, éecemayilinuil nepioo, KilbKICHULL
8MICH, KPOBOCNUHHA OIA.
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ACCUMULATION OF FLAVONOIDS IN THE HERB OF POLYGONUM VIVIPARUM L.
FLORA OF UKRAINE

Medicinal plants contain many biologically active substances that have different effects on humans and animals, so they are used
for the prevention and treatment of diseases in medical, traditional and veterinary practice.

Polygonum viviparum L. (Bistorta vivipara) is a perennial, herbaceous plant of the genus Polygonum L. (Mustard), family
Polygonaceae (Buckwheat). The growing season of this species begins in late April and early May.

The chemical composition of Polygonum viviparum L.was insufficiently studied, but such biologically active compounds as tannins,
chlorogenic and caffeic acid, flavonoids (Vitexin, Quercetin and Quercitrin) were identified. Consequently, the study of the chemical

composition of Polygonum viviparum L.does not lose relevance.

The aim of our work was to study the accumulation of flavonoids in the herbs Polygonum viviparum L. during the growing season.
As a result of this work, we conducted and investigated the issue of establishing the quantitative content of the amount of biologically
active flavonoids in the herbs Polygonum viviparum L. during the beginning and end of flowering plants by spectrophotometry. It was
found that the maximum content of flavonoids in the herbs Polygonum viviparum L. (up to 5,81£0,29 %) is observed during budding

and early flowering.

Key words: spectrophotometry, Polygonum viviparum L., flavonoids, accumulation, vegetation period, quantitative content,

hemostatic effect.

Beryn. JlikapchbKi pOCITUHY BiJIPi3HSIOTHCS BEIUKOO
PI3HOMAaHITHICTIO XIMIUYHOTO CKJIafy, MiCTATh Oararo ne-
CSITKIB PEUYOBHH ITEPBUHHOTO T4 BTOPHHHOTO CHHTE3Y, SIK
010JI0TYHO aKTUBHUX, TaK 1 IHAU(EPEHTHUX.

®dr1aBoHOIM JyXke MUPOKO PO3IMOBCIOKEHI B pOC-
JIMHHOMY CBITi, 3yCTpPI4alOThCS TAKOX Yy MIKpOOpTaHi3-
Max i KoMax. [X KiTbKicHH# BMIiCT B pOCIIHHI MOKE KO-
Batucs Bix 0,1 10 10-12 % 1 3HaUHOIO MipOIO 3ATEKUTh
Bix (pa3u Beretarlii pociauHn. MakcuMalibHa KOHIICHTpa-
s, SIK 3a3BHUAi, crocrepiraerbes y (asi upitiHas. L
CTIOJIYKA MAarOTh IMUPOKUH CIEKTP O10JIOTIYHOI aKTHB-
HOCTIi: OepyTh Y4acThb B OKHCHO-BiIHOBHUX IPOIIECaX,
MPOSIBJISIFOTH AHTHOKCUIAHTHY, P-BiTaMiHHY aKTHBHICTb,
JKOBYOTIHHY, CMIa3MOJIITUYHY, NIypeTHUUHY, KapAio — Ta
PamioNpPOTEKTOPHY, TilOA30TEMIUHY, TIMONTIKeMIYHY,
CEeJIaTUBHY, ECTPOTCHHY, TIMOTEH3UBHY, IPOTU3ANAIBHY
nir0. OIaBoHOIN 3MEHIIYIOTh TPOHUKHICTH 1 JTAMKICTb
KamiIsipiB, 3HIDKYIOTh PIBEHb TialypoHiAa3H, Homepe-
JOKYIOTh OKHCHEHHS acCKOPOIHOBOT KHCJIOTH Ta aJpeHa-
JIiHY, SKi NiABUINYIOTH MIIHICTh KPOBOHOCHHUX CYAUH i
KanisipiB. Jlo HaHOLIBIT BiIOMUX ()JIABOHOIMIB BiHO-
CSITh: TECIIEPUIHH, JTIOTEOMIH, EPUAUKTION, PYTHH, KBEp-
[UTHH, 130paMHITHH, MipineTuH (BH3HAYHUK pOCITUH
VYkpaincekux Kapnat, 1977).

[Npuak xuBopoauuii (Jiat. Polygonum viviparum L.,
Bistorta vivipara) — 1ie 6araropiysa TpaB’iHHCTa POCIH-
Ha poxay Polygonum L. (ripuaku), ponuau Polygonaceae
(rpeuxoBi). KopeneBuiie TBepae, OynbOoBuaHE, 200
1HOJII Ta4yKyBaTO 3irHyTE, YOpHO-Oype, OTOpHyTEe 3a-
JUIIKaMu ctaporo ygucts. Crebmna 3asBumku 5 — 30 cm,
npsimoctosidyi. [IpUKOpeHeBl JHMCTKH JIOBrOYEpenIKo-
Bi, OBaJIbHi, JIOBracTi ado JIaHUETHI 3 CepuenoaAiOHO0

= 66
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a00 KJIMHOTIOIIOHOK OCHOBOIO, TOJIi, MIKIPSCTI 3 CH3UM
HAJIbOTOM; BEpXHI CTEONIOBI JIMCTKM BY3bKOJAHLIETHI,
TOCTpi, CUsUi, po3TpyOu TpyOuacTi, noeri. KBiTku Ha
KOPOTKHX HiXKax, OimyBati abo pokeBi, 3i0paHi B TOH-
KONWIiHIpHYHEe Kojoccs. [lmim — Tpurpanauii Oypwuid
ropimmok. [1nonu no3piBaroTe B NuMHI — >KOBTHI. Bere-
TalliiHUKA Mepioj bOTO BHIY PO3TMOYMHAETHCS BXKE B
KIHI[I KBITHS Ha MOYaTKy TpaBHS (Bu3HaYHUK pociauH
Vkpaincbkux Kapmar, 1977; Jlykina Ta iH., 2016; Ilpe-
Tep, 1975; Anatomical aspects of field ectomycorrhizas
on Polygonum viviparum (Polygonacece) and Kobresia
bellardii (Cyperaceae), 1998).

VY XIMIYHOMY CKJIaJi PpOCIWHHU iJeHTH(])IKOBaHI:
JyOWJIbHI PEYOBUHU, KHCIOTa XJIOPOTEHOBA Ta KaBOBA,
($1aBOHOIM (BITEKCHH, KBEPIIETHH Ta KBEPIUTPIH).

BcTaHoBIeHO, 1110 TpaBa pOCIMHN HAKONHYYE (I1aBo-
HOTIU: KeMI(epoli, KBEpICTHH, MIPHIIETHH, TilEPO3HUI,
PYTHH; AyOWIbHI PEUOBHHH; TiAPOKCUKOPHYHI KHCIIO-
TH: KaBoBy 1 xsoporenoBy (Griffith, 2005; Ishfaq, 2008;
Yi Xian-Feng, 2003; Xu Yan-li, 2011).

B ooimiiiniit MequnmHi 6araThbox KpaiH CBITY 3aCTOCO-
BYIOTb BiJ{Bapu 3 kopeHeBuIn pociuad (1:10) npu kposo-
Teyax 3 JPIOHUX CYJMH Ta KaluIspiB TPABHOTO TPAKTY, a
TaKOXK MPU MaTKOBUX 1 FeMOPOINAIbBHUX KPOBOTCUAX.

Kopenepuma i TpaBy Polygonum viviparum L. Buko-
PHUCTOBYIOTh Y HapoaHiii menunuHi Cubipy, apaOCbKiii
, IHIIACHKINA 1 THOETChKIM TpH JIIKyBaHHI OPOHXITIB,
JIApUHTITIB 1 HeBpacTeHil. KopeHeBuia MatoTh B SKYy-
4i, MPOTU3aNalibHI Ta aHTHOKCUIAHTHI BIACTHBOCTI. ix
YCIIIITHO 3aCTOCOBYIOTh IPH IPOHOCAX, I'eMOpoi, a Ta-
KOX Y )OpMi IMOJIOCKaHb — JIJIs 3BMIITHEHHS SICCH 1 P Ha-
pHBax y TOpPJIi, y BUIVISII KOMIIPECIB JKYIOTh BUPA3KH 1
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HApHBH, SIK CIIPUHITIOBAHHS — MPH OUISX 1 TOHOpEeHHOMY
ypeTpuTi. BypsATChKi JliKapi BUKOPHCTOBYHOTh KOPEHEBH-
112 1 JIMCTSI TIPH JIIKyBaHHI JIETCHEBUX 3aXBOPIOBAaHb Ta
IUTYHKOBO- KuimkoBoro TpakTy (Keoces, 2011; Yepena-
HOB, 1995; Xu Yan-li, 2011).

BusHavyeHHs1 ckiajy Ta BMICTY (JIAaBOHOIMIB Y Jii-
KapchKiil pocnuHHil cupoBuHi poxy Polygonum L. mae
BEJIMKHUI HAyKOBUH 1 IPAKTUYHUH 1HTEpeC, 3BAKAIOUH 1X
BHCOKY 010JIOT{UHY aKTHBHICTb.

MerToro 1aH0i po060TH OyII0 BUBYCHHS HAKOITHYCHHS
(maBOHOIIB y TpaBi ripuaka sxuBoponHoro (Polygonum
viviparum L.) i yac Beretariii B ymoBax YKpaiHH.

Marepiau Ta MeToau AocaifkenHs. Pociunny cu-
POBUHY (TpaBy ripuaka >KHBOPOIHOT0) OyJI0 3arOTOBICHO
y Pi3HHX perioHax YKpaiHM B IEpiof Ha ModYatky i Ha-
MIPUKIHII IBITIHHSA (4epBeHb — Bepecenb 2011-2014 pp.).

Meromom THIX na mmactunkax «Silufol» 254 B cucre-
Mi H-OyTaHOJ — OI[TOBA KUCJ0Ta — Boza (4:1:2), BCTaHOB-
JICHO TIPUCYTHICTB y TPaBi POCIUHHU (DIABOHOTIIIB: aBiKyJIsi-
PHHY, KBEPILIETHHY, TaKci(OiHY, JTFOTCOIIHY, KeMI(pepory,
paMHe3HHY, KBEPIIETHHY — 3 — METHIIOBOTO edipy .

Jyis BU3HAYCHHS KUTBKICHOTO BMICTY CyMH (DJIaBOHO-
iniB HaMH PO3pOOIICHa METOMKA TPSMOTO CreKTpodo-
TOMETPHYHOTO aHami3y. OCKUIbKH CIEKTPH MTOTTTHHAHHS
JOCITIPKYBAHUX PO3YMHIB MaJiM OJIM3bKI MAKCUMYMH J10
CIICKTpa KBEPIETHHY 1IeH (1aBOHOTT OYB JIOMIHYOUHH B
CyMi, Ha HBOTO B TOJAJIBIIIOMY BEJIH MEPepaxyHOK KiJib-
KICHOTO BMICTY PEYOBHH.

Mertonuka Bu3HaueHHs: 0,5 T (TOYHA HaBaXKKa) TPABH
pociuHM excrparyBasid 96 % €THJIOBUM CIIUPTOM TPHU
pasu 1o 30 M1 IpH HArpiBaHHI HA KUIUITIOMY BOJSTHOMY
orpiBHHKY 1o 20 XB. ["apsi4i BUTATH KOKEH pa3 QuUIBTPY-
BaJIN y MipHY K00y emHicTiO 100 M1, yHUKAIOYH TOTpa-
IUISTHHS CUPOBUHHU Ha (inbTp. DinsTp npomusaiu 10 i
96 % eTHIOBOTO CIIUPTY. 5 MJI PO3UMHY BHOCHIIH B Mip-
HY KOJIOy eMHICTIO 50 MJI, 00’ €M JOBOJMIN THM CaMHM
PO3YMHOM JIO MMO3HAYKHU Ta BUMIPIOBAJINA ONTHYHY I'yCTH-
HY OTPHMAHOTO PO3YUHY ITpH JOBXKIHI XBUi 370 HM Ha
cnekrpodoromerpi Specord 200-222U214 B kroBeTi 3
TOBIIMHOIO mapy 10 MM. B SIKOCTI po3unHy MOpiBHSHHS
BUKOPUCTOBYBasId 96 % e€Tui10BUil CLIUPT.

[NapanenbHO BU3HAYATIH ONTHYHY TYCTHHY PO3UH-
Hy pobodoro cranaaptHoro 3paska (PC3) kBepieTuny,
MIPUTOTOBAHOTO aHAJIOTIYHO NOCITIHKYBAHOMY PO3UHUHY.
Bwmict cymu dunaBonoini (%) y nepepaxyHKy Ha KBep-
LETHH 1 PO3pax0OByBaJIl Ha a0COIIOTHO CYXy CHPOBHHY.

Jlns BCiX OTpHMAaHHMX pPe3yJIbTaTiB CKCIIEPUMEHTY
MPOBOJIMITN CTaTHCTUYHY 00poOKy 3rijgHo 1d X1 1 IOV
2.0 (depxxaBuna ®apmaxornes Ykpainu, 2015; [ocymap-
cteenHas ®apmakorniess CCCP, 1987). Otpumani pesyiib-
TaTH HaBeJICH] y TabiuIli.

Pe3yabTaTn 10C/1iaKeHHs Ta iX 00rOBOpeHHS

Tabnuis
Pe3yabTaTn KiJIbKiCHOr0 BU3HAYEHHS CYMH
¢naBoHOIAIB y TPaBi ripuaka »KuBOpigHOrO
(Polygonum viviparum L.) B ymoBax Ykpainu
(uepBenb-Bepecenb 2011-2012 pp.), (x+Ax %), n =6

Kinbkicuuii BMicT cymu
¢uraBonoiiB y nepioxa:
Micue 3aroriBii oyTonizaiii, .
HANPUKIiHII
MOYATKY -
- UBITIHHS
UBITIHHSA
1. 3gnop13bxa 0011., 5.81+0.29 5214026
c. binenbke
2. KuiBcbka 0011., 5,78 + 0,29 5194026
c. YamnaeBka
3. Z[HlnponeTpchm(a 5674028 5,10 0,25
0011., ¢. TomakiBka
4. Jloneupka o0II.,
. 5,60 +0,28 5,04+ 0,25
c. BomogumipiBka
5. XepCOHC.bKa 0011., 5524027 4,97+ 0,24
c. CokonoripHe
6. HyFaHCLKa o0u., 5,69+ 0,28 5,11 40,25
c. TapaciBka

OTpumaHi pe3ynbTaTH CBiYaTh MPO MAKCHMAJIbHE
HAaKONMUYEHHS (DIaBOHOINIB y TpaBi ripyaka >KHBOPOJ-
HOTO B Imepiof OyToHi3allii Ta MOYaTKy LBITIHHS 1 CTB-
HOBIIATH Bifg 5,52 + 0,27% no 5,81 £ 0,29%. [esiki po3-
OD>KHOCTI BiporiiHO OOYMOBJEHI MicleM Ta yMOBaMHU
3pOCTaHHS POCIIMH. 3HAYHO O1TBII HU3bKi KOHIIEHTpALii
PEUOBHH CIOCTEPIraloThCsl HANPUKIHII LBITIHHS, SKi
ctaHoBIATh Bin 4, 97 + 0,24 % 10 5,21 £ 0,26 % .

BucHoBku

1. Po3po0iiena MeToauKa KiIbKiCHOT0 BU3HAYEH-
Hsl cymMH ()1aBOHOINIB B TPaBi ripuaka s>KuBOpPOAHOr0
(Polygonum viviparum L.).

2. BeraHoB/IeHO, 10 MAKCHMAJIbHA KOHIIEHTPALLis
¢aaBonoiniB y Tpasi pocsiunu (10 5,81 + 0,29 %) cnocre-
piraerbcs B nepios OyToHi3auii Ta Ha NOYATKY LBITiHHSL.

3. EKCTPAKTH Ha OCHOBi POCIMHHOI CHPOBHHM
Polygonum viviparum L. Mo:kyTh OyTH BHKOPHCTa-
Hi 1191 po3po0KH JIiKapChKHX 32C00iB KPOBOCIIMHHOI,
MPOTH3ANAJIBLHOI TA AHTHOKCHAHTHOT [Tii.
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INFLUENCE OF TIME FACTORS, PLACE OF HARVESTING AND HARVESTING TECHNOLOGY
ON THE CONCENTRATION OF FLAVONOIDS IN MEDICINAL PLANT RAW MATERIALS

The article provides information on the studies of the content of biologically active substances in medicinal plant raw materials.
The main goal was to analyze the influence of time, place of harvest and harvesting technology on the concentration of flavonoids in
medicinal plant raw materials.

All medicinal plant raw materials were harvested in the Chernihiv region. The following plants were taken as a basis: St. John's
wort (Hypericum perforatum L.), tansy (Tanacetum vulgare L.), sand cumin (Helichrysum arenarium (L.), Moench). The study was
conducted in three stages (material collection, drying, extraction, analysis). The collection of material, according to the goal, was
carried out in different ecological zones at different stages of flowering. Drying was carried out according to the requirements of
each vegetable raw material. Each sample was collected and dried separately to obtain a more accurate result. The extraction was
performed according to the methods. Measurement of flavonoid concentration was performed using special equipment, in particular
a spectrophotometer. The statistical method of calculation and the method of mathematical modeling were used to form differences in
the concentrations of biologically active substances in medicinal plant raw materials. First, the percentage of the total concentration
of flavonoids in medicinal plant raw materials was displayed, then the percentage by which there was a decrease or increase in
biologically active substances in relation to the control indicator.

During the study it became known how much the raw material loses its biological properties and whether it is appropriate to use it in
the preparation of drugs. The results are presented in the tables. According to the results of the study, intermediate conclusions were made,
which shows that each of the studied factors influenced the concentration of biologically active substances in medicinal plant raw materials.

Key words: biologically active substances (BAS), flavanoids, medicinal plant raw materials (MPRM), St. John's wort (Hypericum
perforatum L.), tansy (Tanacetum vulgare L.), sand cumin (Helichrysum arenarium (L.), Moench), harvesting technology,
spectrophotometry.
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Bioaiorpagiunuii onuc crarri: Crenanos €., [Naciuauk C. (2022). Bruis ¢aktopis yacy, Micis 30upaHHs Ta
TEXHOJIOT11 3aTOTiBIIi Ha KOHLEHTPaLito (PJIaBOHOIIIB Yy MKapChKil pOCIUHHIN CUpOBUHI. Dimomepanisa. Yaconuc, 1,
68-71, doi: 10.33617/2522-9680-2022-1-68

BIL/IAB ®AKTOPIB YACY, MICLISI 3BUPAHHS TA TEXHOJIOT Ti 3ATOTIBJII
HA KOHHOEHTPALIIO ®JIABOHOIAIB Y JIIKAPCBKIU POCJIMHHIN CUPOBUHI

Y emammi naseoeno ioomocmi npo 0ocnioxcenns emicmy 0iono2iuHo GKMUBHUX PEHOBUH ) TIKAPCHKIL poCcauHHill cuposuni. OcHos-
HOW Memoto OY1I0 NPOaHANi3yeamu 6NIUe Yacy, Micys 30UpanHs ma mexHono2k 3a20mieii Ha KOHYEHMPAayilo (PrasoHoiI8 y NIKAPCbKIill
POCIUHHIL CUPOBUHI.

Bea nikapcoka pocnunna cuposuna sacomosnanacsa Ha mepumopii Yepniciscvkoi oonacmi. 3a ocHogy Oyau 63ami maxi pociuHu.
36ipodit 3euuatnu (Hypericum perforatum L.); nusicmo seuuaiine (Tanacetum vulgare L.); ymin nickosuii (Helichrysum arenarium
(L.), Moench). [ocrioscenns npogoounocs y Oexiivka emanie (30ip mamepiany, 6UCYULYBAHHS, eKCMpaKyis, ananiz). 36ip mamepi-
any, 32i0H0 00 NOCMABIeHOi Memu, NPOBOOUECA Y PIZHUX eKONO02IUHUX 30HaX Y pi3ui emanu ysiminua. Bucywysanusa npogoounocs
32i0H0 00 8UMO2 KOJICHOT pOCIUHHOT cuposunu. Kodcen 3paszok 3oupagcs ma sucyuty6ascs okpemo ons OmpuManis 0inbul movHo20
pesynvmamy. Excmpakyis npogoounacs 32i0Ho 00 memoouk. Bumiprosanus konyenmpayii ¢pragonoioie npogoounocs iz 3acmocy-
BAHHAM CHeYianbHO20 0ONAOHANHA, 30KpeMa cnekmpodomomempa. Jlia popmysanna pisnuys y KoHyenmpayiax 6ionoeiuno akmus-
HUX PeYOGUH Y TIKAPCHKITi POCIUHHIL CUPOBUHI OYNIO BUKOPUCTIAHO CIAMUCIUYHUE MEMOO NIOPAXYHKY Md Mmoo MaAmeMamuiHo20
mooentoganus. Cneputy, 8i000paxicanocs 8i0comkoge Cnig8iOHOWEHHS 3A2a1bHOI KOHYeHmpayii (hnasoHoioig y NiKapcoKill pocaut-
Hill CUPOBUHI, NOMIM 6I0COMOK HA AKUU 8i00Y10Cs 3MeHUeH A, ad0 30inbuleHHs 0i0N102IUHO AKMUBHUX PEUOSUH NO 8i0HOUEHHIO 00
KOHMPONbHO20 NOKAZHUKA.

11i0 uac docnioswcenHs cmano 6i00MO HACKIIbKU CUPOBUHA 8MPAUAE 80T OION02IYHI 61ACMUBOCH MA YU OOYLILHO iT GUKOPUCTNOBY8A-
mu y npueomyeanti nixis. Pesynomamu npeocmasneni y madnuysax. 3a pe3ynomamamu 00CHiOHCeH s 3p0ONEH0 NPOMIXHCHI GUCHOBKU, O
BUOHO WO KONHCEH OOCTIONCYBAHULL PAKMOP GNIUHYE HA KOHYEHMPAYitO Oi0N02IYHO-AKMUGHUX PEYOBUH 6 JIIKAPCHKI POCIUHHIN CUPOGUHL.

Knrwouosi cnosa: Oionociuno axmueri peuosunu (bAP), ¢pnasanoiou, nikapceka pociunna cuposuna (JIPC), 36ipobii 36uuaiinuil
(Hypericum perforatum L.); nuscmo 3euuatine (Tanacetum vulgare L.); ymin nickosuii (Helichrysum arenarium (L.), Moench) mexnonocis
3aeomieni, cnekmpogomomempis.
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Medicinal preparations, prepared on the basis of
medicinal plants, occupy an important place in the modern
pharmacopoeia. The health of modern man significantly
depends on the quantity and quality of biologically active
substances (BAS) of plant origin. Therefore, their use is
one of the most important alternative methods of human
recovery and prevention of the most common diseases.
At the same time, today there are a number of problems
associated with the gathering and billet of medicinal
raw materials. Thus, at the points of reception of such
raw materials it is not always possible to assess the
level of compliance with all necessary standards of the
gathering and procurement of medicinal plants, which
will subsequently affect the quality of both medicinal kits
and plant-based medical preparations.

The purpose of our research was to establish the
dependence of the processes of accumulation of
flavonoids in medicinal plants from some factors,
primarily on the time of harvesting of medicinal raw
materials, from the place of gathering and the technology
of harvesting.

Material and methods of research. To analyze
the content of biologically active substances (BAS) we
took 3 medicinal plants: St. John’s wort (Hypericum
perforatum L.), tansy (Tanacetum vulgare L.) and
sand cumin (Helichrysum arenarium (L.), Moench)
(Georgievsky, 1990, pp. 101-107).

Quantitative reflection of the amount of flavonoids
in plant raw materials was performed according to the
method. For analysis, the upper parts of the St. John’s
wort (approximately 15 cm from the top of the bush)
and flowering inflorescences of tansy and cumin were
gathered for analysis.

4 main criteria were used for the study:

1. Time (seasonality) — raw materials were collected
at the beginning and end of flowering.

2. Place (ecological zone) — raw materials were
procuremented in clean zones (forests, meadows, fields)
and contaminated zones (near roads, industrial centers).

3. Technology of the procurement — raw materials
were dried in accordance with all rules and instructions
(without violations), raw materials were dried in the
sun, without following the correct terms and rules
(violations).

4. Control indicator — raw materials that were
procuremented and dried at the beginning of flowering,
in a positive ecological zone and without violations of
harvesting technology (Evstafiev, 2014, pp. 21-23).

Research results and discussion. Flavonoids
are derivatives of phenolic compounds. There are
yellow or brown plant pigments, and also have
various phytotherapeutic effects. The most famous
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phytotherapeutic flavonoids are rutin, gershidine,
hyperoside, quercetin (Nosal, 1964, pp. 298). Flavonoids
have a wide range of effects on various human biological
systems: antispasmodic (affect the tonic function of
smooth muscles), angioprotectors (strengthen the
vascular wall and reduce capillaries), choleretics
(promote the outflow of bile), diuretic effect (expansion
of the kidneys vessels), antiulcer effect (weakening of
spasm of intestines) (Sereda, 2006, pp. 28-38). Since
rutin is one of the main flavonoids, which are largely
available in the studied plants, it was decided to use this
substance.

The parameters of extracted flavonoids from the
dried herb of Hypericum are presented in the table 1.

Table 1
Extraction rates of flavonoids from dried
Hypericum perforatum L. in terms of rutin

Time Place Technology
Benchmark (end of (bad ecological (not
flowering) zone) sustained)
7.790% 6.896% 7.151% 6.385%
100% 12% 8.2% 18.1%

Analysis of the obtained data showed that each
criterion affected the concentration of flavonoids in plant
raw materials. The violation of billet technology is the
biggest (with a difference of 1,405%) and time (with a
difference of 0.894%), a decrease of 18.1% (technology)
and 12% (time), respectively.

The results of determining the concentration of
flavonoids from dried flowers of tansy Tanacetum
vulgare L. are presented in the table. 2.

Table 2
The results of determining the concentration of
flavonoids from dried flowers of tansy Tanacetum
vulgare L. in terms of rutin

Time Place Technology
Benchmark (end of (bad ecological (not
flowering) zone) sustained)
7.279% 6.768% 5.747% 5.363%
100% 7% 21% 26.4%

As can be seen from table. 2, the largest violations
procurement technology (with a difference of 1,916%)
and location (with a difference of 1,532%), a decrease
0f 26.4% (technology) and 21% (location), respectively.

Data on the concentration of flavonoids in the flowers
of sand cumin Helichrysum arenarium (L.) Moench are
presented in table. 3.

According to the results of research it was found
that the most important factor was the violation
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of procurement technology (with a difference
of 1.01%), the criterion of place slightly less
affected the result (with a difference of 0.379%), a
decrease of 10.9% (technology) and 4.1% (place),
respectively, and the place of collection has little
effect on the level of accumulation of flavonoids in
the studied plants.

Table 3
Isolation of flavonoids from dried flowers
of sand cumin Helichrysum arenarium (L.)
Moench in terms of rutin

Conclusions

Thus, we found that each of the study criteria
negatively affected the concentration of flavonoids
in medicinal plant raw materials. Obviously, the
most important requirement in the collection
and procurement of medicinal raw materials
is compliance with all technological standards,
especially the technology of drying medicinal
plants. The results of research confirm the fact that
drying in the sun without following the deadlines
and clear instructions have a much worse effect on
the concentration of biologically active substances

Time Place Technology | than the ecological zone or seasonality of flowering.
Benchmark | (end of | (bad ecological (not Therefore, further studies of the dependence of the
— ﬂowcirmg) 82;);1:; s‘g;‘;’;d) processes of accumulation of flavonoids in medicinal
: : : plants on the harvesting technologies are promising.
100% — 4,1% 10.9%
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JOCIIKEHHS CIIOJNYK, SIKI IEPETAHAIOTBCS 3 BOASHOIO ITAPOIO,
KOPHU POPULUS SUAVEOLENS FISCH

Pocnunu pody monons (Populus L.) € nepcnexmugrum 0xcepenom MiKapcbkoi pocIunHOl cuposunu (OpyHbKu, aucms, Kopa, na-
2OHU), WO MiCmMums eHon02niKo3uou (NONYIiH, caniyut, carikopmut), paagonoiou (NiHoCmpoOiH, NIHOOAKCUH, 2ANAH2IH, XPUSUH),
0yOUbHI peuosunu, opeaniuyni Kuciomu ((hepynoea, Xiopo2enosa, kasosa), mepnenoiou. Yucnenni papmaxonoziumi 0ocaiodicents 0o-
680051Mb NPOMUANATLHY, AHATICEMUYHY, PENapamuery, Olypemuyry, a0anmo2enty ma AaHmumMiKpoOHy aKmuHiCmb.

Tononto oyxmany (Populus suaveolens Fisch.) ma ii 2ibpuou, kynemusytoms 6 Yxpaini, 3 kinys 50-x poxie Mutyno2o cmoaimms, saxK
deKopamuenul, MOpO30CMIUKUL, CIIIKULL 00 NPOMUCI08020 3a0pyOHents eud. Kpim moeo, misccexyitini 2ibpudu na ocHO8i monoii
OYXMAHOT GUKOPUCIOBYIOMb OISl NAAHMAYITIHO20 BUPOWYBAHHS eHEePeMUUHOI 0epesutlU, OCKIIbKU Ye WEUOKOPOCIL POCIUHU, WO Od-
10Mb PSCHY KOPEHesy Napochb.

Paniwe asmopamu nogioomisioce npo 00CHiONCeH sl CRONYK, WO Nepecansiiomscsi 3 B00SIHOI0 napolo, 6pynbox ma aucms Populus
suaveolens Fisch., 6 pesymbmami 5K020 6CMAHOGIEHO, WO OOMIHVIOYUMU KOMNOHeHmamu e@ipHoi onii €: f-esdecmon, f-¢henine-
mun-2-memunoymupam, ar-KypKyMeH, e62eHoll, Caniyuiosull anvoeio, o-6icabonoi.

IIpooosoicytouu komniexcre gapmakoenocmuyne 00CAIONCEHH S CUPOSUHU pociut pody Tonous, memoio pobomu 6yno 0ocriodice-
HsL CKAAdy ma 6MIicniy CROIYK, IEMKUX 3 800HOK Napoio, Kopu monoii oyxmsarnoi (Populus suaveolens Fisch.), sky wiupoxo Kynomugy-
1omo 6 Yxpaini.

Mamepianu ma memoou. Cuposuny 0151 00Ci0dACeHb 3a20MOBIIU 3 0ePes, o pOCmymyb 8 60maniuHomy cady Xapkiecbko2o Hayi-
OHanbHO20 yHigepcumemy im. B.H. Kapasina (50°01'46" N 36°14'02" E.) y 6epesni 2019 p.

Pezynomamu ma ix ob6eogopenns. Bcmanogieno, wo 3aeaibHull 6MICI CHOMVK, WO NEPeansiombCsi 3 00HOI0 NAPOIO CKILAG
3205,7 me/ke. I0enmughixosano 43 cnonyku. Jominyiome 3a emicmom: f-esoecmon (1051,3 me/xe), y-esoecmon (405,6 me/xe), p-penine-
mun-2-memunoymupam (217,2 me/xe), xinecon (123,2 me/ke), a-mepnineon (103,0 me/ke). Ompumani 0ari c6iduamv npo nepcnexmug-
HICTb NO0ATLULO20 OOCTIOHCEHHS KOPU MONONT OYXMAHOL, 01151 OYIHKU MONCTUBOCT BUKOPUCIAHHSL 1T K JIKAPCHKOI.

Knwuosi cnosa: Populus suaveolens Fisch., eep6osi, Kopa, Ccnomyku, wsaKi NepecoHsIOMbCs 3  B00SHOIO NApoio,
Xpomamo-mac-cnekmpomempisi.

Anna RUDNYK

Candidate of Chemical Sciences, Associate Professor at the Department of Pharmacology,
Pharmacognosy and Botany, Zaporizhzhia State Medical University, Maiakovskyi Avenue, 26, Zaporizhzhia,
Ukraine, 69035 (anmiru@meta.ua)

ORCID: 0000-0003-2860-0967

. 72 © A. Pynnuk, 0. ®equenkoBa, O. MockajieHKO



BlOnoria. ®APMAUIA

Yuliia FEDCHENKOVA
Doctor of Pharmaceutical Sciences,

Professor at

the Department of Chemistry and Pharmacy,

Nizhyn Mykola Gogol State University, Grafska str., 2, Nizhyn, Chernihiv region, Ukraine, 16600 (fja@ndu.edu.ua)

ORCID: 0000-0003-1240-3053
Scopus Author ID: 56433499000

Oleg MOSKALENKO

Candidate of Chemical Sciences, Associate Professor at the Department of Chemistry and Pharmacy, Nizhyn Mykola
Gogol State University, Grafska str., 2, Nizhyn, Chernihiv region, Ukraine, 16600 (moskalenko.ov@ndu.edu.ua)

ORCID: 0000-0001-5851-8062

To cite this article: Rudnyk A., Fedchenkova Yu., Moskalenko O. (2022). Doslidzhennia spoluk, yaki
perehaniaiutsia z vodianoiu paroiu, kory Populus suaveolens Fisch [The study of compounds distilled with
water vapor of Populus suaveolens Fisch. bark]. Fitoterapiia. Chasopys — Phytotherapy. Journal, 1, 72-76,

doi: 10.33617/2522-9680-2022-1-72

THE STUDY OF COMPOUNDS DISTILLED WITH WATER VAPOR
OF POPULUS SUAVEOLENS FISCH. BARK

Plants of the genus Poplar (Populus L.) are a promising source of medicinal plant raw materials (buds, leaves, bark, shoots),
containing phenologlycosides (populin, salicin, salicortin), flavonoids (pinostrobin, pinobaxin, galangin, chrysin), tannins, organic
acids (ferulic, chlorogenic, caffeic), terpenoids. Numerous pharmacological studies prove anti-inflammatory, analgesic, reparative,

diuretic, adaptogenic and antimicrobial activity.

Fragrant poplar (Populus suaveolens Fisch.) and its hybrids cultivated in Ukraine, with the variety of the 50s of the last table, as
an ornamental, frost-resistant, resistant to industrial pollution species. In addition, interethnic hybrids based on fragrant poplar are
used for plantation cultivation of energy trees, sharpen this fast-growing vegetation, which gives abundant root growth.

Previously, the authors reported the content of the compound, which is distilled with water vapor, buds and leaves of Populus
suaveolens Fisch., as a result of which it was found that the dominant components of the essential oil are: f-eudesmol, f-phenylethyl-
2-methylbutyrate, ar-curcumen, eugenol, salicylic aldehyde, a-bisabolol.

Previously, the authors reported on the study of compounds that are distilled with water vapor, buds and leaves of Populus

suaveolens Fisch. , salicylic aldehyde, o-bisabolol.

Continuing the comprehensive pharmacognostic study of raw materials of plants of the genus Poplar, the aim of the study was to
study the composition and content of compounds volatile with water vapor, Populus suaveolens Fisch. bark, which is widely cultivated

in Ukraine.

Raw materials for research were harvested from trees growing in the botanical garden of Kharkiv National University. V.N. Karazin

(50°01'46 "N 36 ° 14'02 " E.) in March 2019.

It was found that the total content of compounds distilled with water vapor was 3205,7 mg /kg. 43 compounds were identified.
Dominated by the content of: f-eudesmol (1051.3 mg/kg), y-eudesmol (405.6 mg/kg), p-phenylethyl-2-methylbutyrate (217.2 mg/kg),
quinesol (39.0 mg/kg), o-terpineol (103.0 mg/kg). The obtained data indicate the prospects for further study of this type of raw material

to assess the possibility of using it as a drug.

Key words: Populus suaveolens Fisch., bark, compounds distilled with water vapor, gas chromatography-mass spectrometry.

Beryn. Ha chorofHinmHiii JeHb BUBYCHHIO XiMIYHOTO
CKJTaJly CHPOBHHH, BUIIJICHHIO Ta MoAuDiKkarii 6ioioriv-
HO aKTHBHUX CIHOJYK, JOCIIKESHHIO 1X (hapMaKoIOTiHOL
AKTUBHOCTI 1 CTBOPECHHIO HOBHX MpENapariB Ha OCHOBI
pizHux BuaiB poay Populus L. mpucesdeno Oararo my-
Omikarii. Jlikapcbke 3HaYCHHST MAlOTh Kopa, OpYHBKH Ta
JUCTSL pOCTMH poxy Tomous, siKi 3aJUIIArOThCS HEBUKO-
PHCTaHUMU U1 MEAUYHOI TPOMHUCIOBOCTI, X0 1 MiCTATb
3HAYHy KUTBKICTh O10JIOTIYHO aKTUBHUX PEYOBHH, TAKHX
sIK: (heHONOTTiKO3uH (TIOMYIiH, CAIINH, CATIKOPTHH),
(hmaBoHOiM (MiHOCTPOOIH, MHOOAKCHH, TaJaHTiH, XPH-
3WH), TyOWIbHI PEYOBHHH, OpraHiuHi Kucinota ((pepyrosa,
XJIOPOT€HOBA, KaBoBa), TepreHoinu (Borodina N., 2021;

®diroTtepanis. Yaconuc

Kupriyanova O., 2020). OnHak, CKJIai Ta BMICT CITONYK,
AKI TepEeraHsIOThCS 3 BOASHOIO Iapol0, MPEACTABHHUKIB
IILOTO POJTY, BUBUCHI HEIOCTaTHHO a00 OE3CHCTEMHO.
Tonons myxmsaa (Populus suaveolens Fisch.) mpupon-
HO rormmpena y Monronii Ta Ha miBHOYI Kuraro, ne pocte
o Oeperax pidok, Ha ripcbkux cxmiax. Lle nepeso 10 25 m
3aBBUIIKH 3 TYCTOIO SIMIETTONIOHO0 KpoHOH. Kopa cToB-
Oypa 3eneHyBaTo-Ccipa, I1aJIKa, 3rofloM IIHOOKO PO3TPIiCKY-
€ThCs. MoJIO/i aroHu — OKPYIII, KJIEHKi, >KOBTYBaTO-Cipi,
CMOJIHCTI, apoMaTHi. bpyHbku — OypyBari, KOpoTKO 3aro-
CTpeHi, Ty’Ke CMOJHUCTI Ta MyXMsHi. JIMCTkm — mkipscri,
STATETIONIOHI, eTINTHYHI, 1HOI MPOIOBIyBari 10 11 cM 3aB-
JIOBKKH Ta 9 CM 3aBIIUPIIKH 31 3JIETKa 3ITHYTOK JTOHHU3Y
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BEPXIBKOIO Ta OKPYIIOIO, IIMPOKO-KIMHOMOAIOHOK abo
crabo-CceplenoiOHOK OCHOBOIO, OJIMCKYYe Ta TEMHO-3¢-
JICHE 3BepXy 1 OlTyBaTe 3iCTofy, 3 OMYIICHUMHU YepellIKa-
Mmu. Kpaif JIMCTKOBOT TITACTHHKH PIOHO3Y0UACTHIA.

Hanmit Bug 3 ki 50-X pOKiB MHUHYJIOTO CTOJITTS
MIMPOKO KYJIBTUBYIOTH Ha TepUTOpil YKpaiHu, SK JIEKO-
paTHBHUM, MOPO3OCTIMKHI, CTIHKUA O MPOMHUCIOBOTO
3a0pynHeHHs. KpiM TOro, chOrojiHI MIKCEKIiiHI Ti0pu-
M HAa OCHOBI TOMONI TYXMSHOI BHKOPHUCTOBYIOTH JUIS
TUIAHTAIIHOTO BUPOLIYBaHHS CHEPIeTUYHOI ACPEBUHH,
OCKUTBKH 1€ ITBUAKOPOCII POCIHMHH, SIKi JAIOTh PACHY KO-
peneBy napocth (Khudoleeva L., 2019; Ischuk L., 2016).

Panime apropamu OBIJOMJISITIOCH TIPO JTOCITiKEH-
HSI CITOJIYK, SIKi IIEPETaHsIOThCs 3 BOASHOO Maporo, Opy-
HBOK Ta JucTs Populus suaveolens Fisch., B pe3ynbrari
SIKOTO BCTAHOBIICHO, IO JOMIHYIOUHMMH KOMITOHEHTAMH
edipnoi omii €: B-esgecmon, B-¢eninerni-2-meTnnody-
THpAT, ar-KypKyMEH, €BICHOJ, CANIIWIOBHI allbJeri,
a-0icabonon (Rudnyk A., 2009; Rudnyk A., 2019).

[Iponorxyroun KOMIUIEKCHE (ITOXIMIYHE JOCITi-
JUKEHHSI CHPOBHHHM POCIIMH poay Torosisi, MeTor qoci-
JIKeHHsI OyJio BUBYCHHS CKJIaJly Ta BMICTY CIIOJYK, SIKi
MEPETaHSIFOTHCS 3 BOASHOO MAPOI0, KOPH TOIOJI JTyXMsi-
HOT JUTsl OI[IHKU MOXKJIMBOCTI BUKOPHCTAHHS IIi€1 CHpO-
BUHM SIK JIIKAPCHKOT.

Marepiainu Ta mMetoau aoctigkenHs. CHpOBUHY
JUTSL TOCJTiJDKEHB 3arOTOBJISUTH 3 IEPEB, SIKi POCTYTh B 00-
TaHIYHOMY caJly XapKiBCHKOTO HAI[IOHATBHOTO yHiBep-
curery im. B.H. Kapazina (50°01'46"” N 36°14'02" E.)
y Oepesni 2019 p. IneHTHIKALIIO POCTUH TPOBOIUIH
3a CIIpUSTHHS KaHAuaTa 010JI0T1YHUX HayK, noueHTa [ a-
myii FO. I, nopiBHIOIOUN 3 repOapHUME 3pa3KkaMu, sKi
30epiraroThes Ha Kadeapi O0TaHIKU Ta eKoIoTrii XapKis-
CHKOTO HallloHaNbHOTO yHiBepcuTeTy iM. B.H. Kapasina.
Kopy BucyrryBanu 3a KiMHATHOI TeMIieparypu IpOTs-

roMm cemu ai0. Ilicig 30upaHHs CHPOBUHY HPUBOANIN
y CTaHAAPTHHUH CTaH BIIMOBITHO JO 3araJbHUX BUMOT
HaJIC)KHOI MPAKTUKYU KYJIbTUBYBAHHS Ta 30MpaHHS JiKap-
cekux pocaut (GACP, 2003).

KommoneHnTHuil cknaa crnoiyk, JETKHX 3 BOAS-
HOKO TMaporo, MOCTI/pKyBald Ha xpomarorpadi Agilent
Technologies 6890N (CILIA) 3 Mac-cneKTpoMeTpHd-
HUM jaeTtekTopoM 5973N 3a METOAMKOI0 HaBEICHOIO y
(Krechun, A., 2020, pp. 361-362). Crionyku igeHTH(DI-
KyBaJIF IOPIBHSAHHIM OTPHMaHHUX Mac-CIIEKTPIB 3 JaHU-
Mmu 6i0miorexn Mac-ciektpis NISTO0S i WILEY 2007 3
BUKOPUCTAHHSAM Tporpam Juist imentudikarii AMDIS i
NIST. Po3paxyHOK BMiCTy KOMIIOHEHTIB ITPOBOANIN Me-
TOZOM BHYTPILITHBOTO CTaHAAPTY.

CraructrnyHe oOpOOICHHS Pe3yNbTariB 3/11HCHIOBAIH
BianoBigHo 10 BuUMoOr JJ®Y 2.0 5.3.N.1 «CrarucTuyHmii
aHaJi3 Pe3ysIbTaTiB XIMIYHOTO eKCTIepUMEHTy Ny i3 BH-
KopucTaHHsAM mporpamu «SPSS Statistics 26.0». Buko-
PHCTOBYBaNN HemapaMeTpHUIHUI KpuTepiit ManHa-BitHi,
IIPY TIOPIBHSHHI CTATUCTUYHUX MMOKA3HUKIB OyB MPHUAHSI-
THH piBeHs 3HauymmocTi p < 0,05 (SPhU, 2015).

Pe3ysabTraTn fgociigaxeHHsi Ta iX 0OroBOpeHHs.
ITpu xpomarorpagiunomy anamizi (puc.) y Kopi TOIo-
Ji JyXMSIHOT BCTAHOBMJIM TIPUCYTHICTB 59 crionyk, siKi
MIEPETaHSIOThCSA 3 BOJASHOI IMAapolo, 3arajbHUM BMiC-
toM 3205,7 Mr/kr, 43 3 SKMX BAAJIOCH 1ICHTH(IKYBATH
(2783,9 mr/kr). Bmict 16 He imeHTH(}IKOBAaHUX CIOIYK
craHoBuB 421,8 mr/kr. Ckiaa Ta BMICT 11eHTH(]IKOBa-
HUX CHOJYK HAaBEICHUH y TaOmuIIi.

SIK BHIHO 3 JaHUX, HAaBENCHHX y TAONHWIN, CIOIY-
KH, IKi TIEPETaHsIOTHCSI 3 BOASHOIO APOI0, KOPH TOTIO-
Ji JTyXMSHOT MPENCTAaBIICHI TEePEBAXKHO OIUKITIYHUMH
TEPIICHOIaMH, APOMATUYHUMHE CIIOJTyKaMH, TOXITHUMHE
HACHUYCHHUX 1 HEHACUYEHUX ByNI1eBO/iB. CIiBBiTHOIICH-
HS IIUX IPyI peuoBUH cTaHoBmIo: 73,69 : 15,76 : 10,55.
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Tabuuis

Crnonykw, siki neperaHsiloTbCsi 3 BOASIHOIO Napolo, kopu Populus suaveolens Fisch. (n =3, p <0,05)

Ne 3/m | Yac yrpumaHHs, XB | Cnoayka | Bwmict, Mr/kr
Auyuxniuni monomepnenoiou
1 13,37 JIIHAJI00JT 85,8 +0,21
12,35 mpanc-aIiHAIOO0TOKCH T 21,8+ 0,06
3 12,91 YuC-JIHATIOOJOKCH/T 17,3 +0,03
Monouyuxniuni monomepnenoiou
4 16,32 TepIiHeH-4-0j1 13,0 £ 0,03
5 16,87 0-TepIiHeOJ 103,0 + 0,84
6 16,09 OOopHEOT 14,2 + 0,04
Monouyukniuni ceckgimepnenoiou
7 27,37 0-0icabo1071 50,8 + 0,08
8 23,95 ar-KypKymMeH 52,6 £0,07
9 25,18 €JIEMOJI 15,9 +£0,03
Biyuxniuni ceckgimepnenoiou
10 25,84 Kapio(iJLIEHOKCH /T 13,3 +0,03
11 25,08 O-KaJIaKOpEH 28,2 +0,03
12 27,14 B-eBmecmon 1051,3 £10,25
13 26,68 Y-€BAECMOI 405,6 £ 3,11
14 26,71 XiHecou 123,2+ 1,07
15 24,72 O-KaJaMeHEeH 24,6 +£0,07
Tpuyukniuni ceckgimepnenoiou
16 | 25,73 cratynenon 30,9 +0,07
Apomamuuni cnoayku
17 21,29 €BI€HOJ 8,5 £0,02
18 12,21 aneTo(eHoH 4,6 +£0,02
19 9,11 dbenon 25,1 +£0,07
20 11,45 CaTILIMJIOBUI aJIbJeTi 81,7 £ 0,07
21 30,00 OeH3MICAIIIIIAT 29,3 +0,05
22 11,09 OCH3MIOBUI CIIUPT 8,4+0,03
23 17,28 €TOKCHOEH3HMIOBHIA CITUPT 7,2 +0,03
24 31,44 OCH3MI-2-METOKCHOEH30aT 3,0+0,02
25 13,89 B-(heHiseTUIOBUI CIUPT 16,0 = 0,05
26 24,07 B-dbenineTnia-2-MeTUNOy THPAT 217,2+£0,86
27 25,98 casnbBiHab-4(14)-eH-1-0H 37,8 +0,04
Inwi cnonyku
28 4,56 2-METHIIPUINH 5,2+0,02
29 5,79 TEKCaHOJI 5,5+0,02
30 6,40 IMKJIOTCITEH 6,7+ 0,03
31 6,55 IIMKJIOTeKCaHOH 4,0+ 0,02
32 9,85 1,2-1MKJIOTeKCaHTI0H 119,2 £ 0,68
33 7,62 2-1IMKJIOTEKCEH- 1 -0H 2,4 40,02
34 32,71 HOHAJICKAHOH-2 6,3 +£0,02
35 20,50 2,4-nekaicHann 4,0+0,02
36 31,34 eTUJINAIbMITAT 11,7+ 0,03
37 33,35 eTUJLTIHOJIeaT 10,0 £ 0,03
38 33,43 eTUIITIHOJIEHAT 5,6 £0,02
39 22,29 TETpaaeKaH 12,8 £ 0,05
40 2421 ICHTAaJICKaH 16,2 +0,05
41 34,89 TPUKO3aH 10,5 + 0,05
42 36,97 MIEHTAKO3aH 31,9+ 0,06
43 38,89 renTako3aH 41,6 £ 0,06

Cepen ineHTH(DIKOBAaHUX CIIONYK, 32 BMICTOM 3Had-
HO JIOMIHYIOTb TE€PIICHOIH, JEBOBY YACTKY 3 SIKUX CTa-
HOBHTH P-eBaecmon — 37,76% Bij 3aranbHOT KiTBKOCTI
imenTH(dikoBaHUX crodyK. TepreHoinu, B OCHOBHOMY,
MpeCcTaBieH] KHCHEBMICHUMH crioiykamu (13 3 16): 10
CIUPTIB Ta 3 OKCHIM. 32 KUIBKICTIO CIIOJYK Ta CyMap-
HUM BMIiCTOM IepEBaXal0Th OIIUKIIIUHI CECKBITEPIEHO-

®diroTtepanis. Yaconuc

iy, 10 € XapaKTepPHOI 0COONUBICTIO /I edipHOT omil
BETeTaTUBHUX 1 TCHEPAaTHBHUX OPraHiB Oanb3aMidHUX
toroyib. Cepell HUX Y HAWOUTBIIIN KUTBKOCTI MICTSATh-
csi: P-eBAEeCMOII, Y-€BIACCMOJ, XiHECOI, O-TepIiHEeoN,
JHAJIOOM.

Uactka 11 apomMarmyHUX CHOIYK KOPH  TOTMO-
m  gyxmsHOT ckiamae  358,8 wmr/kr. Cepen HuHX Yy
HaWOUIBIIKA  KITBKOCTI  MICTAThCA  ectep  P-¢eHine-
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THJIOBOTO  CIHPTY —  P-(eHMIITUI-2-MeTUIOyTH-
par (217,2 mr/kr) Ta XapakTepHHH ISl BCIX POCIUH
pony Tonons camipmoBuid anpaerin (81,7 wmr/kr) —
amTiKoH (PEHONONITIKO3KUIIB POCIMH pory Tormorst.

SIK BU/IHO 3 JTaHUX, HABEJICHUX Y TaOIHIIi, y JOCTIIKY-
BaHil CUpOBUHI 1IeHTH(]iKOBaHO 16 CIIONYK, K1 HAJICKATh
JI0 HACHUEHUX Ta HEHACHYEHUX BYIVIEBOJIHIB Ta iX KHUCHE-
BMICHUX TOXITHUX. Y HaWOUIBIIN KUTBKOCTI cepel HHX
MicTUTBCS 1,2- rukiorekcanTiod (119,2 mr/kr).

[opiBHIOIOUM pe3yabTaTH BU3HAUYCHHS CKIATy i BMic-
TY KOMITOHEHTIB, SIKi IEPETaHSIOTHCS 3 BOISHOIO MapoIo,
JIUCTS 1 OpYHBOK TOMOJI AYXMSHOI, 3 pe3yabTaTaMu Jia-
HOTO JOCIIDKEHHS, POOMMO BHCHOBOK, IIIO CTaHAapTH-
3aI[i}0 CHPOBHUHH TOTOJI AyXMSHOI MOKHA MPOBOIUTH 32
BMICTOM CYMH 130MEpiB €BIECMOITY.

TakuM 4YMHOM, OTpPHMAaHI JaHHI 3HAYHO PO3IIUPIO-
FOTh BiJIOMOCTI PO KOMITOHEHTHUH CKJIaJ CIONYK, SIKi
MePETaHsI0ThCA 3 BOASHOIO MTAPOI0, KOPH TOMOMI TyXMsi-

HOI 1 JafOTh MiCTaBy MPOTHO3YBaTH aHTHOAKTEPialbHy
Ta MPOTH3aMAIBFHY aKTUBHICTh €KCTPAKTIB Ha 11 OCHOBI.

BucHoBkH

1. Bmepuie MeTo10M XpoMaTO-Mac-crieKTpoMeTpil
BU3HAYEHUI BMICT Ta CKJIA/] CIOJIYK, IO NepPeraHsoTh-
cs1 3 BOIsIHOIO mapoio kopu Populus suaveolens Fisch.,
SIKY KyJIbTHBYIOTb B YKpaiHi.

2. BcraHoB/IeHO, L0 3arajIbHUN BMICT CIOJIYK,
1[0 TIePETaHsIIOTHCSI 3 BOASTHOIO Mapoio ckiias 3205,7 mr/
kL. InentudikoBano 43 cnoayku. JJominyoTs 3a BMic-
Tom: f-eBaecmout (1051,3 mr/kr), y-eBaecmon (405,6 mr/
KI), B-¢eninermi-2-mernin0yrupar (217,2 mr/kr), xine-
coJ (123,2 mr/kr), a-repmineoJ (103,0 mr/kr).

3. Ortpumani JaHi cBiTUaTh PO NEPCHEKTUBHICTH
MoAAIBIIMX (PITOXIMIYHUX AOCTI/IZKeHb KOPH TOMOJI 1y-
XMSIHOI, IK MEePCIeKTUBHOIO JuKepesa VISl CTBOPEHHS
HOBMX JIIKApPCBKUX 3ac00iB 3 NPOTH3aNaJbHOI0, AHTH-
DdakTepiaIbHOI0, AHAJITETHYHOK) AKTHBHICTIO.
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xkameeopii, Kumomupcokuii 6azosuil gapmayesmuunutl gaxosuil xoneoyc, eyn. Yyouiscoxa, 99, m. Kumomup,
Vxpaina (uminska.kateryva@pharm.zt.ua)

ORCID: 0000-0001-8656-0444

Banenmuna XPAHIBCHhKA
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DOI: 10.33617/2522-9680-2022-1-77

Biomiorpagiunnii onuc crarri: bo6xosa 1., byp’sHoBa B., I'ongapyk C., [ynaeBcrka O., Yminceka K.,
XpaniBcbka B. (2022). AnaromiuHe nocnipkeHHs TUcTKiB Chamaenerion angustifolium (L.) Scop. @imomepanis.
Yaconuc, 1, 77-81, doi: 10.33617/2522-9680-2022-1-77

AHATOMIMHE JOCILIKEHHSA JIUCTKIB CHAMAENERION ANGUSTIFOLIUM (L.) SCOP

3uim ey3vkonucmuii 3ycmpivaemoca na 6citi mepumopii Yxpainu. Pociuna 6aecama 6ion02iuHo akmusHUMU PeYOSUHAMU, Oio2eH-
HUMU eNleMenmamu, momy 6UKOPUCMOEYEMbCsL 3 YUMANUM Nepeikom NOKA3aHb.

Memoro 0ocnidcennsn 6y10 8uBUEHHA MOPPON020-AHAMOMIYHUX O3HAK TUCTIKIE XAMEHEPII0 8Y3bKOIUCHIO20, OCKLIbKU came MaKux
OaHUX HeOOCMAMHbO ) HAYKOBUX OHCepeax.

Mamepianu ma memoou 0ocnioxycenus Mopghonoeiune suguenns nPoOGOOULOCH HA JICUBUX MA BUCYUEHUX 3PAZKAX GI3VATLHO 34
odonomozoro aynu (x10) ma 3aeaneHONPUUHAMUX MEMOOUK MIKPOCKONIYHO20 ananizy na mikpockoni Mikpomeo XS 2610 (x 10; 40; 100).

Pezynomamu 0ocniodcenna ma ix 062060penns. byno ymouneno, wo 1ucmkosa niacmunka Xamenepiio 8y3bKoIucmoz0 yinicua,
MOHKA, 3 20CMPOIO 8EPXIBKOIO0, KIUHONOOIOHOIO OCHOB0I0, YINICHUM ab0 OPIOHO3YOUACMUM KPAEM, NEPUCIUM IHCUTKYBAHHAM. JIUCmoK
einocmomiuno2o muny. Bepxuiil enioepmic no6yoosarnuil 3 npsmux abo mpoxu 36USUCIUX 6a2amoKymMHUX NAPEHXIMHUX KIITMUH 3 pi3-
HOI0O MOSWUHOI0 ciHKY. KaimuHu HudcHb020 enioepmicy 3i 36USUCMUMU CIMIHKAMU 3 YOMKONOOIOHUMU nomosujenHamu. [lpoouxu
AHOMOYUMHO20 MUNY, MPOXU 3a2nubieni, omoueni npomMeHucmumy ckaaokamu Kymuxynu. Ha kpaio aucmrosoi naiacmunku cnocme-
pieaiomucs cocoukono0ioHi YMEOpeHHs. Y MIdCHCUTKOBUX 30HAX BUABTANUCA ChepoKpucmanu okcaramy kanvyito. B3ooeoic dcunok
PO3MAW08Y8ANUCA BUO0BMHCEHT i0iobnacmu 3 pagioamu 3HAYHO OLTLUIUX POIMIDIE, HIdHC NAPEHXIMHI KIIMUHU.
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Mixpockoniuni docniodicenns ecmanosunu ocHosHi oiaenocmuuni o3naxu aucmka Chamaenerion angustifolium L.: knimunu ioi-
obnacmu, AKi 3HAUHO NEPesUUYIONb 3a POIMIPAMU NAPEHXIMHI KITMUHU, CHePOKPUCIIATY OKCANAMY KAAbYII0, 8IOCYMHICTIb MPUXOM.

Bucnosxu. [Ipu nposeoenni mopghonozo-anamomiunux docuioxcensv aucmkie Chamaenerion angustifolium L. 6ynu euznaueni ix
OCHOBHI MAKPOCKONIYHI Ma MIKPOCKORTUHI O3HAKU, WO 003601UMb NPOSOOUmMU I0eHMUGIKayito 1iKapcobKoi pOCIUHHOT CUPOGUHIL.

Knrwuoei cnosa: Chamenerion angustifolium (L.), nucms, MiKpoCcKoniuni ma MakpoCcKoniuni 00CHioxHcen s, OiaeHOCMUYHI O3HAKU.
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ANATOMICAL INVESTIGATION OF SHEETS CHAMAENERION ANGUSTIFOLIUM (L.) SCOP

Znit narrow-leaved is found throughout Ukraine. The plant is rich in biologically active substances, nutrients, so it is used for a
considerable list of indications.

The aim of the study was to study the morphological and anatomical features of the leaves of Chameneria narrow-leaved, as such
data are insufficient in scientific sources.

Materials and methods of research. Morphological study was performed on live and dried samples visually with a magnifying
glass (x10) and conventional methods of microscopic analysis on a microscope Micromed XS 2610 (x 10; 40; 100).

Research results and their discussion. It was specified that the leaf blade of Khameneria narrow-leaved is solid, thin, with a sharp
tip, wedge-shaped base, solid or fine-toothed edge, pinnate veining. Leaf hypostomy type. The upper epidermis is built of straight
or slightly tortuous polygonal parenchymal cells with different wall thickness. Cells of the lower epidermis with tortuous walls with
brush-like thickenings. Anocytic-type stomata, slightly deepened, surrounded by radiant folds of the cuticle. Papillary formations are
observed at the edge of the leaf blade. Calcium oxalate spherocrystals were detected in the interstitial zones. Elongated idioblasts with
raffids of much larger size than parenchymal cells were located along the veins.
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Microscopic examinations have established the main diagnostic features of Chamaenerion angustifolium L. leaf: idioblastic cells
that are significantly larger than parenchymal cells; calcium oxalate spherocrystals; absence of trichomes.

Conclusions. During the morphological and anatomical studies of the leaves of Chamaenerion angustifolium L. their main
macroscopic and microscopic features were determined, which will allow the identification of medicinal plant raw materials.

Key words: Chamenerion angustifolium (L.), leaves, microscopic and macroscopic examinations, diagnostic signs.

Beryn. Epilobium angustifolium L. (06inemn  Bi-
JOMUH y BITUM3HSAHINA Jitepatypi sk Chamaenerion
angustifolium (L.) Holub) — GararopiuHa TpaB’sHUCTa
pocnuHa 3 ponuHU OoHarpoBux (Onagraceae Juss.), sika
IIMPOKO PO3MOBCIOMKEHA HA TEPUTOPIl CydacHOi YKpa-
fHn. Ha chOrogHi mie HETOCTaTHRO MOP(HOJIOTIYHUX
JaHUX, [Ki O MiATBEpIXKyBaJld TaKCOHOMIUHMI cTaTyc
Chamaenerium, K TakCOHa pojoBoro panry. Kiimo-
Bud H.b. Ta ®enopornuyk M.M. (2019) mix gac orisany
CUCTeMaTHKu pony Epilobium RiWNUIA BHCHOBKY, IO
pin Chamaenerium (= Chamaenerion, = Chamerion)
OUTBII TTPABOMIPHO PO3IISAATH SK CECTPHUHCHKHMA 0
poay Epilobium (Klimovych, 2019). V Buaanni Flora
Europaca Ha3zBa pociwHM 3a3HaueHa SK Epilobium
angustifolium, a Chamaenerion angustifolium (L.) Scop.
ta Chamerion angustifolium (L.) Holub 3a3Ha49ar0Tbcs y
CTaTyci CHHOHIMIB.

3HIT BY3bKOJIMCTHH, a00 1BaH-4all 3yCTPIiUaeThcs Ha
Bcilt Teputopii YkpaiHu, pocTe mepeBaXHO Ha ao0pe
OCBITJICHHX MICIISIX, JTICOBUX TaJISIBHHAX, JIyKaX, OIS pi-
YOK, y sipax, YarapHuKax, 0COOIUBO 00pe PO3BUBAETHCS
Ha BHUpyOKax Ta 3rapumax. Mojke yTBOPIOBATH 3apOCTi
Ha 3HauHuX Teputopisx (Volochay, 2021; Omel'kovets’,
2016; Smetaniuk, 2008).

Pocnuna Garata Ha pi3Hi 010JIOTIYHO aKTHUBHI pe-
YOBUHM. B JHCTKaX MICTAThCSA AyOWMIIbHI PCUOBHHH,
cepell HUX BHUALIEHO (hEeHONKapOOHOBI KMCIOTH (ena-
roBa, KaBOBa, KyMapHHOBA, XaMeHepieBa), (IaBOHOTIH
(xBepueTHH, KeMndepo, MipHUIETUH ), TPUTCPICHOIN,
AJKAJIOi U, TIIKO3UIH, TICKTUHHU, acCKOpOIHOBA KHCIIO-
Ta, KAPOTHUH, CIIU3 Ta iH. IBaH-yaii Oararuii Ha OioreHHi
CJICMCHTH: Kallil, KaJIbIlii, MarHii, MapraHelb, 3ai-
30, IIMHK, MiJib, @ TaKoXX OOp, MOmiOAeH, HiKeb, KO-
oaiteT, hocop Ta iH (Abudeiykh, 2011). V kBiTkax Ta
cTebnax pOCIMHU TaKOXXK MICTHTHCS 3Ha4Ha KiIbKiCTh
NyOWIBHUX pPEYOBHH, (ITOCTEpPHUHIB, BITaMiHIB, [0
20% 6inka, y HacinHi — 40-45% xupnoi onii (Kosuba,
2011; Maksyutyna, 2010). Ane Ha ChOTOIHI iBaH-Yaii
He € (papMakomelHO POCIMHOM0, 11 JiKyBalbHI Bia-
CTUBOCTI BUBYCHI HEJIOCTATHHO, TOMY HOT'O CHPOBHHA
BHUKOPHUCTOBYETHCS TEPEBAKHO Y HAPOAHIN METUIIMHI
3a JIOCTAaTHHO YMMAJIUM TIEPEeIIiKOM MoKa3aHb. Hacrofi,
HACTOSIHKH, 4ai, BiBapu 3 JiKapChKol CUPOBHHH Ma-
IOTh 3[aTHICTh TPOSIBISTH >KapO3HMKYBAIbHI, TPOTH-
3amanpHi, 00Je3acnoKiiNIMBi, paHO3arorBajibHi, IO-
TOTiHHI, 3aCTOKIIIMBI BiacTuBOCTI. DiTOoTEepaneBTH
paasTh BUKOPUCTOBYBAaTH MOTO TPHU TPUII, 3amaicHHI
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CIIM30BUX OOOJIOHOK POTOBOi MOPOKHUHHU, ByXa Ta
HOCY, aHeMmii, 0€3COHHI, TOJOBHHMX OOJISIX, T1HEKOJO-
TIYHUX Ta YPOJOTIYHHUX 3aXBOPIOBAHHSX, MOPYIICH-
HAX OOMiHY PEUOBHH Ta 0araTthbOX IHIMUX Hexyrax. B
eKCIIEpUMEHTI1 OyiH JTI0BE/ICHI renaTonpoTeKTOpHI Bia-
CTHUBOCTI BUTSDKKH 3 TPaBH XaMEHEPI0 BY3bKOJIUCTOTO
(Feshchenko, 2019). Ha 3axinnomy Iloxicci BBaXkaB-
cs HaWKpamuM y cBiTi yaeMm. [Ipo #oro moBcskyacHe
BUKOPHCTAHHS LITUTENSIMHU Pi3HUX PErioHiB YKpaiHu
CBITYUTH HASIBHICTH OinbIie 20 HallMeHyBaHb M€l poc-
nunu (Kobiv 2004; Fedoronchuk, 2020). Binbi Bigomi
3 HUX: iBaH-4ail, 3HIT By3bKOJUCTHH, KHIIPiH, XaMeHe-
piil By3bKoIHCTHH, XaMepill By3bKOIHCTHUI.

Merta gocaigkeHHsl. Y HayKOBHX JDKEpeNax JaHUX
PO 30BHIIIHIO Ta BHYTPIIIHIO OyHOBY JHCTSI XaMEHe-
pifo BY3BKOJHCTOTO HEJOCTaTHHO, TOMY METOIO HAIIIoi
poboTu Oyno BUBYEHHS MOP(QOIOro-aHaTOMIYHUX Xa-
PaKTEPUCTHK JUCTKIB i€l pOCTHHHU Ta BCTAHOBICHHS iX
OCHOBHHX JIIarHOCTHYHHUX O3HAK.

Marepianu Ta MeTOaOM IOCTII:KEeHHsS. 3aroTiBis
CHUPOBHHU 3iHCHIOBANACH 3 JOTPHMAHHSIM 3arajibHUX
MIPABHJI 3aTOTIBIII JTIKApChKOT pOCIMHHOT CHPOBUHU «JI1u-
CTs»; CYILIiHHS Bi0yBan0OCh MOBITPSHO-TIHBOBUM CIIO-
coboM. Mopdomnoriuae BUBYCHHS JIUCTKIB TIPOBOAUIOCH
Ha JKUBHX Ta BUCYIICHHUX 3pa3kax. AHATOMIYHE JTOCIi-
JOKEHHS B110yBaIoCh Ha Iperaparax 3 MOBEpPXHI.

30BHIIIHI O3HAKH JINCTKIB XaMEHEPI0 BY3bKOJIUCTO-
TO BH3HAYAIM Bi3yallbHO 3a goroMoroto ynu (x10). Jls
BUBUCHHSI aHATOMO-/[IarHOCTHYHUX O3HAK OyB BUKOPUC-
TaHWH OloyoriyHMi Mikpockorm Mikpomen XS 2610 i3
30itbmeHHsM (x 10), (x 40), (x 100). MikpockomiyHmiA
aHaJIi3 MPOBOAMIN 32 3arabHONPUHHATAMHA METOINKA-
mu (Derzhavna Farmakopeya Ukrayiny, 2014).

Pe3yabTraTn pociaigaxeHHss ta ix oOroBopeHHs.
Chamerion angustifolium L. — 1ie pociiuHa 3 M’SICUCTOIO
1 TIOB3y4010 (JI0 5 M 3aBJOBXKKH) 1I3¢MHOIO YaCTHHOIO.
KopeneBa cucrema 31aTHa yTBOPIOBATH OaraTovncebHi
OpYHBKH, IO CIIPUSE IIBUIKOMY BETETATHBHOMY pO3-
MHO)KCHHIO iBaH-4al0 B MpUpogHux ymoBax. Ctedio y
POCIHHU TIPSIMOCTOSTIE, TONE, OKPYTJIe, B CEpPEIHHi ITy-
cTe, IpocTe ab0 TPOXU PO3raiy’KeHe 10 2 M 3aBBUIIKH 3
TYCTO PO3TAIIOBAHUMH Ha HEOMY CHISTIUMHE 200 KOPOT-
KOYEpEIIKOBUMHU JIAHIIETOMOMIOHUMHU ITICHUMHU TIPO-
CTUMH JIHCTKaMU. KBITKH TpOXH HEMPaBUIIBbHI 3 TIOJBIH-
HOIO OLIBITHHOIO, /10 3 ¢M y JiaMeTpi, 3i0paHi y KiHIIeBi
BEpXIBKOBI 200 Ta3ymiHi 6araTtokBiTkoBl KuTHII. O1Bi-
TUHA MOJIBIHA, YOTUPUWICHHA, PO3/ITLHOICIIOCTKOBA.
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YamonucTKy JaHIETHI, OMyIIeHi, Ol TEeMHIII, HIXkK
TIENTFOCTKH, CIIasiHi TITBKH MPU OCHOBI Yamreuku. Bino-
YOK IypITypOBOTO, piamie 6i0-poKeBOr0 KOJIbOPY; Me-
JIFOCTKH Ha BEPXiBIli 3a0KPYIVICHI, a IPH OCHOBI 3BY)KEHI
y HIrTHK. THYNHOK BiciM 3 HEPIBHOIO TOBXKHHOIO THIHH-
KOBOI HUTKH, YOTHPH 3 SIKUX TOBIII i YOTHPH KOPOTIIII.
Marouka ofHa, 3aB’513b HIDKHS. [IpHiiMoUKa 4OTHPHPO3-
JIJIbHA, BIIKPUBAETHCS MICHS J03piBaHHSA Muiky. [l
KOpoOouUKa, sSiKa PO3KPUBAETHCS YOTUPMA CTy/IKaMu. Ha-
CIHHS ApiOHE, TOJIe, TIONOBXKEHE 3 JOBIHM OLTHM TyOuu-
koM. Ha ofniif pocnuHi BuspiBae Onmmu3bko 20 THCSY Ha-
ciHMH. Pe3ynmprary HammMX JOCITIMHKEHb HE Cylepedarb
JaHnUM 1HMMX HaykoBLiB (Marchyshyn, 2014).

Y  pesymbTari IPOBENEHOTO  MAaKPOCKOIIYHO-
ro JIOCHIJUKeHHsT OyJlno BCTAHOBJICHO, IO JIMCTKH
Ch. angustifolium L. mpocTi, 3 MITBHOIO IIACTUHKOIO,
KOPOTKOYEPEIIKOBI, TOHKI. JINCTKOBA TIACTUHKA BY3b-
KOJIAHIIETHA, MOXe OyTH Maibke JiHiiHOI (dopmu, 10
11-12 cm 3aBnoBxku Ta A0 2 cM 3aBmupiuku. Kpai
JMUCTKA miyi abo apidHO 3amo3mcro-3yduacTi. Bepxis-
Ka ToCcTpa, OCHOBA KIIMHOBUHA a00 TyTa, KIJIKyBaHHS
nepucte. Bix cepenHpoi KUIKH Maibke HiA MPSMHM
KyTOM BiAXOASATH OaraToducesibHi OiuHI KWIKK (1O
10-20 3 KOXHOI CTOPOHU), K1 OUIBII YITKO MOKHA I10-
0a4nTH 3 HIDKHBOI CTOPOHU JINCTKA. BepxHs moBepxHs
JUCTKOBOI TITACTHHKH TEMHO 3€JICHOTO KOJNbOPY, HIK-
HS — CBITJIIIIA.

[Ipu BuBUEHHI aHATOMIYHOI OynOBH OYJIO BHSBICHO,
10 JINCTOK XaMEHEPil0 BY3bKOJIUCTOTO TiMOCTOMIYHOTO
THUIY, OCKUTBKA TIPOAMXH 3HAXOMATHCS Ha HIDKHIN CTO-
POHI JIMCTKOBOI IIACTHHKHU. BepxHiil emigepmic moOy-
JOBaHHH 3 MPSIMUX a00 TPOXU 3BUBHCTHX 0araTroKyTHUX
MapeHXIMHUX KIIITHH 3 TOHKAUMH Y1 TOBCTUMH CTIHKaAMH
(puc. 1, 1). HwkHil enigepMic CKIIaIaeThes 3 KIITHH 31
3BUBHCTHUMH CTIHKAMH 3 YOTKOIOAIOHMUMH TTOTOBII[EHHSI-
MU Ta CKJIaI4acTor0 KyTukynoro (puc. 1, 2). IIponuxu
AQHOMOIIUTHOTO THITY, TPOXHU 3arMuOJICHI, OTOYEHI Mpo-
MEHHCTHMH CKJIQJIKaMH KyTUKYIH (puc. 1, 2).

Puc. 1. MikpockoniyHi 03HaKH enigepmicy JIMCTKiB
iBaH-4al0 By3bKoJaucTOr0: 1 — BepxHiii eminepmic
(x 100); 2 — HukHiil enminepmic: a — nmpoauxu,

0 — KyTHKYJIa, B — :KWJIKa (X 40)

= 80
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[To xparo nuctka Ch. angustifolium L. cnocrepira-
IOThCS COCOYKOITOAIOHI YTBOPECHHS, CXOXKI HA BOJOCKH
(puc. 2, 3). Y MIXOKAIKOBUX 30HaX 3ycTpivanucs cde-
POKPHCTAIN OKCAllaTy KaJbLIl0, SKi BiIKIaTalOThCI Y
HECTeIiali30BaHuX KIITHHAX Me30diny (uB. puc. 2, 4).

Puc. 2. MikpockomnivHi 03HaKH JUCTKIB
IBaH-4a10 By3bKOJHCTOrO:
3 — kpaii aucroBoi miactunkm (x 40);
4 — cepoxpucranu (x 40)

B31oBk JXKWIIOK MU BHSBUJIM PO3TalIyBaHHS 17100-
nactiB 3 padigamu. Hamu BCTaHOBIICHO, 110 Y JIMCTKAX
11106;1aCTH MArOTh 3HAYHO O1IBII PO3MIPH Y MOPIBHSH-
Hi 3 TAPCHXIMHUMH KJIITHHAMH JINCTKOBOT TUTACTUHKY 1
MAaroTh BHJIOBKEHY (opmy (puc. 3).

Puc. 3. Iniodnactu 3 padinamu B3I0BK KUIOK
y auctkax IBan-qyao By3bkoucroro (x 10)

3riJiHO JIiTEpaTypHUX JDKEpel, i1100nacTy, sSKi Ma-
I0Th 3aTHICTh HAKONIUYyBaTu padiau, Takox Oylu BU-
SIBIICH] Y KOPOBi{ YacTHHI MiA3€MHUX OPTaHiB POCIINHH,
JIOCIITHUKK BiAMIYaOTh, 110 Ha TOMEPEYHOMY 3pi3i
BOHH OKpYIIi, a padi i pO3TalIOBYIOTECS B HEHTPI Y
Uil ook (Marchyshyn, 2014).

TakuM 9MHOM, OCHOBHUMH A1arHOCTUYHUMHM 3HAKa-
Mu suctka Chamaenerion angustifolium L. €: KIiTHHHA
i1i00acTH, sIKi 3HAYHO NEPEBUIIYIOTh 33 pO3MipaMu Ma-
PEHXIMHI KIIITHHH; CHEPOKPHUCTAIN OKcallaTy Kajblliio;
BiJICYTHICTh TPHXOM.

BucnoBku. Ilpu nposenenni MopdgoJioro-anaromiy-
HMX J0CTiKeHb JIMCTKIB Chamaenerion angustifolium L.
OyJ11 BU3HAYeHi IX 0CHOBHI MAKPOCKOMIYHI Ta MiKPOCKO-
MiYHi 03HAKH, 110 103BOJIUTH MPOBOJMTH ifeHTHiKaLi0
JIKapChKOI POCIMHHOI CHPOBHHI.
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Y4acTh KOKHOI'0 aBTOPA Y HAIIUCAHHI CTATTI:

bobkoBa InHa ApkaaiiBHa — HAMMCAHHS TEKCTY

Byp’sinoBa Bikropist BikTopiBna — 36ip marepiany

Tlonuapyxk Csitnana BoaogumupiBaa — 36ip Marepiaiy

JynaeBcbka Oxcana denikciBHA — pearyBaHHS TEKCTY

Ymincoka Katepuna AnaroniiBHa — 1u3aitH gociipkeHHs XpaHiBebka BanenTnna QuiekcaHapiBHA — KOHIICTIIIIS CTATTI

EJjiekTpoHHa ajpeca [Jisl JUCTYBAHHS 3 aBTOPaMU:
bobkova.inna@pharm.zt.ua (bodxosa Inna)
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ELEMENTAL COMPOSITION OF CAMELINA SATIVA (L.) CRANTZ

The aim of the work is to establish the qualitative composition and quantitative content of mineral elements in the herb of Camelina
sativa (L.) Crantz.

Materials and methods. Camelina sativa (L.) Crantz herb («Slavutychy species) was selected as the object of the study. Samples
of seeds for cultivation were provided by the National Center for Plant Genetic Resources of Ukraine. To determine the qualitative
composition and quantitative content of macro- and microelements, an atomic emission spectrograph method with photographic
registration on the DFS-8 device was used.

Results and discussion. The obtained experimental data of the macro- and micronutrient composition of Camelina sativa (L.)
Crantz herb indicate the presence of at least 19 elements in the raw material, of which 6 are macroelements, 8 are microelements
and 5 are ultra-microelements. Macroelements such as K, Ca, and Mg are accumulated in the largest quantities, microelements such
as Al, Fe, Zn, and Mn are accumulated in the largest quantities. The content of inorganic elements of toxicological significance does
not exceed in raw materials the maximum allowable concentrations set by the standards. K, P, and Ca have the highest coefficient of
biological accumulation. Of particular interest are Zn and Mg, which may have a variety of pharmacological effects in the treatment of
metabolic syndrome and diabetes. Zn is known to play an important role in the activity of the pancreas, insulin synthesis and its binding
to hepatocytes, as well as in lipoprotein synthesis. Mg restores insulin sensitivity, thereby preventing the formation of insulin resistance.

Conclusions. The elemental composition of Camelina sativa herb was first studied with atomic emission spectrometry. The obtained
data enable to predict certain types of pharmacological activity of extracts and substances obtained from Camelina sativa herb and will
be used in the development of quality control methods for raw materials.

Key words: Camelina sativa (L.) Crantz, herb, elemental composition, atomic-emission spectrography.
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EJEMEHTHMM CKJIAJT TPABU PUKIIO ITIOCIBHOT'O (CAMELINA SATIVA (L.) CRANTZ)

Mema pobomu. BcmanognenHs SKiCHO20 CKAAdY ma KIIbKICHO20 6MICMY MIHEPATbHUX eleMeHmie 8 mpagi puicito NOCI6HO20.
Mamepianu ma memoou. O6 ekmom docnioxcentsa 6yno oopano mpasy pudiciio nocienozo copmy «Cnagymuuy. 3pasku HACIHHA
ons supowysants oyau naoani Hayionanbnum yenmpom enemuunux pecypcie pociun Ypainu. [{iia eusHauents aKicno2o ckaady ma
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KIIbKICHO20 8MICHY MAKPO- Md MIKPOELEeMEHMIE GUKOPUCOBYBAU MEMO0 aAmMOMHO-eMICIUHOI cnekmpoepaii 3 ¢homoepaghiunoro
peccmpayiero Ha npunadi [DC-8.

Pesynomamu ma ix o6z06openns. Ompumani excnepumenmansii 0ani w000 MaxKpo- ma MikpoeiemMenmHo2o CKaady mpagu pu-
JICII0 NOCIBHO20 CBIOUAMb NPO HAAGHICIb 8 CUPOGUHI He MeHuwie 19 enemenmis, i3 sKux 6 8IOHOCUMbCL 00 MAKpoereMenmia, 8 Mikpo-
enemenmis 5 ynompamikpoenemenmu. Y HauOinouux KilbKOCMAX AKYMYII08AIUCH MAKI MAKPOeLeMeHmU AK Kaill, Kanbyil, MArHitl;
MIKpOeneMeHmu — anoMIHIl, pepym, YuHK, MAHTaH. Bmicm neopeaniuHux enemenmis y CupoGuHi, SIKi Marons MOKCUKOJLO2IUHE 3HAUCHHS.
He nepesuuyony epaHuyHo 0ONYCMUMI KOHYeHmpayii, wo 6cmanogieni cmarndapmamu. Hariguwi nokasuuku Koegiyieumy 6ionoeiu-
HO20 HakonuyenHs Oyau 01 Kauito, gocgopy ma xkarnvyiio. Ilesnuil inmepec npedcmasiaioms YUHK ma MAaruii, AKi MOXCYmMb NPoAasJis-
mu pisHOMaHImMHI hapmaronoiuni egpexmu npu JHiKY8aHHI MEMAOONIMHO20 CUHOPOMY MA YYKPoeo2o diabemy.Bioomo, wjo yunk 6iodi-
2pae 8adicIuBy poib Y OlsIbHOCMI NIOULTYHKOBOI 303U, CUHMe3T IHCYNITHY Ma Npoyecax to2o 36 s13y8anHs 3 2enamoyumamu, cunmesi

ninonpomeinis. Maruiii 8i0H0810€ YymAUICMb 00 THCYIIHY, NEPEUUKOONCAIOUU MUM CAMUM POPMYBAHHIO THCYNIHOPE3UTNEHMHOCTII.
Bucnoexu. Memooom amomno-emicitinoi cnekmpomempii enepute 00CHIONCEHO eNeMeHMHUL CKIA0 Mpasu PUdCilo NOCIGHO20.
Ompumani 0ani 0aiome 3mo2y NPOSHO3Y6AMU NEGHI 8UOU PAPMAKONO2IYHOT AKMUBHOCTI eKCIPAKMIG i cyocmanyiil, 00epiucanux 3
mpasu pudicilo nocienozo, ma Oyoyms UKOpUCMAHi npu po3pooyi Memooux KOHMpPOIIO AKOCMI HA CUPOBUHY.
Knrwouosi crosa: pusiciti nocienutl, mpasa, eleMeHmHuil CKiao, amomMHo-eMiCiiHa cnekmpozpagis.

Introduction. Microelements are the most
important catalysts of metabolic processes. They
also play an important role in the body’s adaptation
to the norm and pathology. Despite the fact that
microelements do not have energetic value the way
proteins, fats and carbohydrates do, many enzymatic
processes are impossible without the participation of
certain elements (Letivin, 2017). Most of the essential
microelements are found in plant products. Therefore,
taking into account the important biological role of
mineral elements, the actual issue of modern pharmacy
is to determine their content in plants in order to expand
the raw material base and identify new opportunities
for their further use.

In this relation, plants that have long been known
in folk medicine and due to lack of information on
chemical composition are not used in official medicine,
are of particular interest.

The genus Camelina (L.) Crantz belongs to the
family Brassicaceae and has 6 species in Ukraine and
19 species in the world (Dobrochaeva, 1987, Francis,
2009). C. sativa is the most common and most well-known
species of this genus. Breeders contribute to increasing
the diversity of C. sativa. To date, 8 varieties of C. sativa
have been registered in Ukraine (State register, 2022). In
present-day Ukraine, a valuable gene pool of Camelina
has been created; it is located in the National Botanical
Garden of M.M. Hryshko National Academy of Sciences
of Ukraine (Rakhmetov, 2014, pp. 65-77).

The chemical composition of C. sativa has not
been sufficiently studied. It is known that in folk
medicine Camelina herb is used as a hypoglycemic,
bactericidal, anti-inflammatory, and wound healing
agent (Shevchenko, 2017).

The aim of the work is to establish the qualitative
composition and quantitative content of mineral elements
in C. sativa herb to determine the characteristics of
elements accumulation and assess the compliance of raw
materials with the SPU requirements.

®diroTtepanis. Yaconuc

Materials and methods of research. Camelina
sativa (L.) Crantz herb (“Slavutych” species) was
selected as the object of the study. Raw material was
grown and harvested in the summer of 2018 in the
territory of Tersyanka village of Zaporizhzhia region.
Samples of seeds for cultivation were provided by the
National Center for Plant Genetic Resources of Ukraine
(The Plant Production Institute named after V.Y. Yuriev,
NAAS of Ukraine, Kharkiv). The elemental composition
of the soil on which plant raw materials were grown,
was also determined.

The elemental composition was studied on the
base of State Scientific Establishment “STC «Institute
for Single Crystals» of NAS of Ukraine (Kharkiv).
The elements were identified and quantified were
conducted using atomic emission spectrophotometry
(Derzhavne pidpryiemstvo, 2015, Osmachko, 2017).
Spectrograph DFS-8 with a measuring complex for
photoelectric registration of emission spectra has
been used.

The arc of alternating current was generated by
generator «IVS -28». The following conditions of
powders evaporation have been set: the amperage of
arc alternating current — 16A, the frequency of igniting
pulse — 100 bits per second, the analytical slit — 2 mm,
the slit width — 0,012 mm, the exposure — 60 seconds.
Spectra have been recorded on the photographic film
using spectrograph DFS-8 with a diffraction grating of
600 lines/mm and a three-lens system of slit lighting.
Lines of spectra have been determined at a wavelength
from 270 nm to 347 nm in samples comparing with
standard samples of the mineral elements mixture using
microphotometer MF-4.

Research results and their discussion. In Camelina
sativa (L.) Crantz herb, 19 elements have been identified
and quantified: among them there are 6 macroelements
(K, P, Mg, Ca, Si, Na), 8 microelements (Fe, Mn, Al, Zn,
Mo, Cu, Pb, Sr) and 5 ultramicroelements (Co, Ni, As,
Hg, Cd) (table 1).
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Table 1
Element composition of Camelina sativa (L.) Crantz
Element content, Coefficient
Element mg / 100g of biological
Herb Soil accumulation

K 880 1700 0.52

P 90 300 0.30
Mg 175 1500 0.12

Ca 400 1600 0.25

Si 65 34000 0.0019
Na 22 1500 0.015

Fe 3.3 4000 0.000825
/n 1.7 - -

Al 9.7 7500 0.0013
Mn 1.3 50 0.026

Ni 0.04 7.0 0.0057

Cu 0.33 30 0.011

Sr 1,5 10 0.15
Mo 0.08 8.0 0.01

Ti - 550 -

Cr - 20 -

Pb <0.03 1.0 <0.03

In Camelina sativa (L.) Crantz herb, the dominant
macroelements are (mg/100g): K (880), Ca (400), and
Mg (175), and the dominant microelements are Al (9.7),
Fe (3.3), Zn (1.7), and Mn (1.3).

The descending series of chemical
elements in  Camelina sativa (L.) Crantz
herb is K>Ca>Mg>P>Si>Na>Al>Fe>Zn>

Sr>Mn>Cu>Mo>Ni>Pb=Co>Cd=Al=Hg.

The content of toxicologically significant inorganic
elements in the raw material (Pb, Co, Cd, As, Hg) stays
within acceptable limits of the level of heavy metals
specified in State Pharmacopoeia of Ukraine (mg/100g):
Pb<0.03, Co0<0.03, Cd<0.01, As<0.01, Hg<0.01
(Derzhavne pidpryiemstvo, 2015).

According to the literature (Pohorielov, 2010) on the
daily consumption of elements in the human diet, it can
be concluded that C. sativa herb of can meet the human
needs in Mg and Si.

An integral criterion for estimating the selective
absorption of nutrients from the soil is the coefficient of
biological accumulation (CBA). If the value is more than
1, it indicates a high level of accumulation of elements
and vice versa.

The highest CBA values were observed for K, P
and Ca. In C. sativa herb indicators were the following:
K -0.52,P-0.30 and Ca - 0.25. The lowest CBA values
were registered for Si, Fe and Al

We did not find reliable data on the elemental content
of C. sativa herb for comparison.

It was found that extracts from herb and seeds of
C. sativa prevent the formation of insulin resistance
in experimental model of metabolic syndrome
(Tsykalo, 2020, pp. 137-142). Therefore, in our
opinion, Zn and Mg are of some interest, which
can have various pharmacological effects in the
treatment of metabolic syndrome and diabetes. Zn
is known to play an important role in the activity
of the pancreas, insulin synthesis and its binding
to hepatocytes, as well as for lipoprotein synthesis.
Glucose tolerance is impaired due to the deficiency
of this element (Chekman, 2013; Martynova, 2019;
Suslyk, 2014). Mg restores insulin sensitivity by
combining with the latter, activates this hormone and
potentiates the transmembrane transition of glucose
into muscle, hepatocytes and other energy-intensive,
mitochondrial-saturated cells of the body, thereby
preventing the formation of insulin resistance
(Suslyk G.I., 2014, 19-24).

Conclusions

1. The elemental composition of C.sativa herb was
first studied by atomic emission spectrometry. The
content of 19 elements has been determined.

2. K, Ca and Mg are accumulated in the largest
amount.

3. The obtained data enable to predict certain types
of pharmacological activity of extracts and substances
obtained from C. sativa herb and will be used in the
development of quality control methods for raw material.
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HALIGHA/TDHA HAYKUBA MESIM4HA
BIBAOTEKA ¥KPATHW

Taspilicbkuii HanionaabHui yHiBepcuTeT iMmeni B.I. Bepuaacbkoro, m. Kuis
HanionanbHuii exosoro-HatypajicTHdHMil HeHTP YuHiBcbKkoi MoJioai MOH Ykpainu
JABH3 «JIpBiBcbKHI HALIOHAJIBLHUH MeIUYHMI YHiBepcUTeT
imeni anuna lNaaunbkoro
Knaiinencokuii ynisepcurert, Jlutsa
€Bponeiicbka Mequuna Aconianisi, beabris
BcecBiTHe ToBapucTtBo Menquunoro Lluryn, Kuraii, [lekin
BT'O «Acouiauist ¢paxiBuiB 3 HapoaHOI | HeTpaAMUiiTHOT MeTUIIMHN YKPaiHU »
Binninienns: pynnaMeHTaJIbHUX NPo0dJieM MeTUIIMHU AKa/IeMil HAyK BUIIOT KON YKpaiHu
HanionanbHa HaykoBa MegquuHa 6i0ioreka MO3 Ykpainu
TOB «/lHinpoBcbKUii MeAUYHUH iIHCTUTYT TPpaauLiliHOT i HeTpaauUiliHOT MeTMUUHNY, M. [{HinpO
TOB «HaykoBo-gocaignmii iHncTuTyT iHopManilinoi Mexuuunm», M. Kuis
TOB «Akanemist HATypaJIbHOI i KOMILJIEMeHTAPHOT MeTUIIMHI», M. KuiB

IMPOTPAMA

IIpec-koHdepenitii 3 MizKHAPOTHOIO YYACTIO, 32Ty4eHHAM MOJIOAUX BUEHHX i CTYIeHTIB

«[MPUPOJHI ®PAKTOPHU B O3JOPOBJIEHHI: JIIKAP JIIKY€E, IPUPOJA 3LIJTIOE.
JIO 20-PTYYS] PAXOBOI'O BUJTAHHSA YKPATHH (kateropisi «B») « PITOTEPAIIIS.YACOITUC»
(naai — ITPEC-Kougepenuis, KOH®EPEHIIIS )

HIAHOBHI KOJIET'A!

Maemo gecTb 3armpocuTH Bac 10 y4acTi y [Ipec — koH-
(bepenii «[IpupoaHi hakTopy B 03MO0POBJICHHI JTFOMUHU:
JIiKap JIKye, TPUPOJIA 3IUTI0E», PUYPOoUeHin 10 20-piddst
(baxoBoro BumaHHsa Ykpainu «Pitoteparmis. Yacommcy.

Y 3axoi MU TUTaHYEMO BHCBITIICHHS TEMH «3I0pOB’ s
1 3lI0pPOBHH CTHOCIO KUTTS — Bl POCIMHU JIO JIFOJAUHNY,
sIKe 3aCHOBAaHE Ha IPHHIUIAX JOKA30BOI MEAWIMHU i
nepenye Kondepeniiii, sixka BHeceHa 110 «Peectpy 313118,
KOHT'PECiB, CHMII031yMiB, HAyKOBO-TIPAKTUIHHUX KOH(e-
peHIiii, HAayKOBUX CEMiHapiB 1 IUNICHYMIB, SIKi TPOBOAN-
tumyThest y 2022 poui MOH Vipainm» (ITocBigueHus
MOH Vxkpainu Big 12.01.2022r., Ne(S5), 3rimHo muaHy
14.04.2022p., ane 00’ €KTUBHI MPUYUHH HAC CIIOHYKAJIH
BHECTH KOPEKTUBH 1 IEPEHECTHU JaTy HAYKOBOTO 3aXO0.y,
po mo Oy/e MOBiIOMIICHO JTOJaTKOBO.

[Ipec — Kondepentiis 3amanosana i Oyzie mpoBeaeHa
OHJIAMH:

Jlama ma wuac: dgerBep, 14 xBitHa 2022 poky,
3 12.00 mo 13.00;
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Jloxayia: TaBpilicbKuil HalIOHAJIILHUI YHIBEPCUTET
iMeni B.I. Bepnancekoro (M. Kuis, Byn. [Ikona Mak-
keiHa, 33 (Metpo «/pyx0Ou HapomiB»), akToBa 3aja —
OHJIAMH;

Dopmam: y4acTb — OHJIANH.

Mera [Ipec — Kongepennii — 06roBopeHHs cy4acHo-
ro crany (pyHJIaMEHTAJIbHUX 1 KIIHIYHUAX JOCIIKCHb 3
BUBUCHHS METOIIB KOMIUIEMEHTApHOI/aIbTePHATUBHOI
(HapoaHOT1 1 HeTpamuIiitHoi) Meauiuan (nax — HIHM)
B VYKpaiHi 1 CBITI SK €IHHOTO IIUIICHOTO MEIUYHOTO
CHPSIMYBaHHS, TaK 1 OKPEMHX METOMIB 1 MPAKTUK Y KOH-
TEKCT1 3I0pOB 4 JIFOACTBA, 3I0POBOTO CIIOCOOY KUTTS Ta
iX BIpOBAKEHHS Y MPEBEHTUBHI, 037I0POBYi 1 peadisi-
TalliiHI MPAKTHKH.

30KkpeMa, 3aIIaHOBaHE BUCBITICHHS OCHOBHHX TE3
HayKoBOI TUCKycii y xkypHaii «Ditoreparnis. Yacommcy,
axkuii BKiIodeHo 1o Ilepeniky HaykoBHX (haXOBUX BH-
naHb Ykpainu (kateropis «by) 3 61010riyHIX HayK (cIie-
nianeHicTh:091.bionorist) BignosiaHo no Hakazsy MOH
Vkpainu Big 15.04.2021 Ne 420 (nonmarox 3), METUIHUX
Ta (papMareBTUYHUX HayK (crnemianbHocTi: 222. Menu-
nuHa, 226.dapmaitis, MpoOMHUCIIOBa dapMarlis) BiAmMOBI-
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HO 10 Hakasy MOH VYkpainu Bix 27.09.2021 Ne 1017
(momarok 3).

TEMATHUYHI ~ HAIIPSIMKM ~ TTPEC-KOH®E-
PEHIII 3 HACTYIIHOIO KOH®EPEHULIECIO
(6yme monarkoBe mosigomiieHHs) I MOJEPATOPU —
BHCTYII JI0 SXB:

1. TIapuux TII., CyuacHuil cran ¢yHIaMEHTaIb-
HUX 1 KITIHIYHUX JOCIHIJXEHb 1 PO3BUTOK KOMIIJIEMEH-
TapHOT/aNbTepHATUBHOI MEIUIIMHA B YKpaiHi Ta CBITI
y BIJMOBITHOCTI 3 OCHOBHMMHM HampsMKaMH, BUKJIaJe-
HumMHu B «Crparerii BOO3 no HaponmHiii MeauIMHI Ha
2014-2023 poxm».

2. lobpoonbebka H.A., Menuko-6ioyoriyti Ta co-
LiaJIbHI aCHEKTHU 310POB’SI:

2.1. «3noposa Ponuna, 3nopoBa Kpaina: nitu — Hae
ManOyTHE ».

2.2.«3mopoB’s 1 3710pOBHUH CIIOCIO KUTTS: BiJI pOCITH-
HU JI0 JTIOANHI».

3. T'opoBa E.B., HiHM B VkpaiHi, npaBoBi Ta 1opu-
IIUYHI aCIIEKTH.

4. Aunpgpirox JI.B., HaykoBo-mMeToauyHe oOrpyHTY-
BaHHs 3actocyBaHHs MeToniB HIHM y komruiekcHii,
TNPEBCHTUBHIi Tepartii Ta MeIM4Hii, QisnuHiii Teparii,
eproreparii i peabimiTanii Ha eTanax NepBUHHOI, BTO-
PUHHOI i TPETHMHHOI NPODIIAKTUKA 3aXBOPIOBaHb i3
BIIPOBA/DKCHHSM CTaHIAPTIB 1 MPHUHIUIIB JT0Ka30BOL
MEIUIIMHHY,.

5. llycte B.B., [Tpo06iaemMHi MUTaHHS SIKICHOT OCBITH
(axiBuiB. [HTerpyBanns metonis HIHM y HaBuanbHMIA
mporiec.

6. Abpamos C.B., Cokonoscrkuii C.1., AKTyaabpHICTD
1 eKOHOMIYHA JOLINBHICTh €(h)eKTUBHOCTI 3aCTOCYBaHHS
metojiiB HIHM B ymoBax corliaibHO-€KOHOMIYHHUX TIPO-
Osem B YkpaiHi 1 CBITI.

7. I'mo6a O.I1., Ilcuxivne i ¢izuyHE 310pOB’s: 0CO0-
JIUBOCTI 3JI0OPOB’sl 0Ci0 pi3HUX BikOBHX Tpym. Komruie-
MEHTapHI/aJIbTEPHATUBHI CKPUHIHT-METOAN J[iarHOCTH-
KM 1 KOPEKIIil 30pOB’sL:

7.1. JoOpoBonbchbka H.A. Meronu mCHXOIOTIYHOL
peabimiTariii Ta iX BIUIMB Ha 3710POB’ S JIIOIUHH.

7.2. Aunpirok JI.B., TIpoGieMHi TUTaHHI NaTiaTHB-
HOT JIOTIOMOTH, peadimiTariii.

7.3. KoBanenko O.€., [IpuponHi YMHHUKY 1 paKTOpH
03710poBIIeHHS: «JIiKkap JiKye, IpUpoa 3LUiTI0e».

7.4. KoBanpBa O.B., CaHaTopHO0-0310pOBYi KOMII-
JIEKCH Y BIJTHOBJICHHI 3]I0POB 4.

8. Ocurienko O./]., ACTporicuxooris.

8.1. Bomuenko €.€., AHTpornocohchbka METUITMHA.

9. Komocosa LI.,DitoTtepamiss i ¢apMakoraosis:
JOCBIJI BUKJIAAHHS 32 CrelianbHOCTIMU «JlikyBambHa
cnpaBay, «Cromaromnoris» Ta «®Dapmauisn», «Dizuyna
Teparisi, eproreparisy.

9.1. €rrymenko T.B., ®iT00310pOBUI MPAKTUKH:
BiJl HAPOJHMUX PEIEITIB JI0O HAYKOBO OOTPYHTOBAHHX,
3apeecTpoBaHux ¢itonpenapariB. ito — ex tempore.

9.2. Tankin O.IO., HyTpunestuku i mnapadapma-
LEBTUKH.

10. Bonmuenko €.€., [omeonarisi: 10CBI BUKJIa aHHS
1 3aCTOCYBaHHS B MEAMIIMHI 1 (hi3MUHIM Tepartii, eproTe-
parmii, MeIn4Hii peadimiTartii.

®diroTtepanis. Yaconuc
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10.1. Mapinosuesa H.O., ®apmakoiorist — ABi «CTO-
POHU OHi€T Menai» 3A0pOB’s 1 JTIKyBaHHS.

11. utikoB T.O., Octeonarisi, MaHyajIbHa TEPAITisi:
JTOCBIJT BUKJIQIaHHS 1 3aCTOCYBaHHS B MEIUIIUHI, (Di3Hy-
HIl Tepartii, eproTeparrii, peabimiTarii

12. Mamumua B.C., AropBena i THOeTChKa MEIHIIU-
Ha: 0COOJIMBOCTI, peatii i MepCHeKTUBHU B YKpaiHi i CBITI.

13. Tonopuancekuii O.M., Maptunosa T.I., Kuraii-
ChbKa TpaJIulliiiHa MeIUIMHA: peaslii 1 MepCleKTUBU B
VkpaiHi 1 cBiTi.

14. Toroupka C.B., IpumonmiarHOCTHKA: eKcrpec i
CKPHUHIHT-JIIaTHOCTHKA Y TIPAKTHIII JIiKapsI.

15. Bonommu O.1., Apomarepariist i hiToeproHomika.

16. Tonoaxa M.O., [npopmariilina MmeauiuHa: aoc-
BiJI BUKJIQJIaHHS 1 3aCTOCYBAaHHS B MEAUIIHHI, (DI3UUHINA
Teparii, eproreparii. Peaii i mepcrekTusy.

17. Tonmoaxa M.O.,Inpopmariiiina TirieHa y cydac-
HOMY cBiTi. «[HpopMaIiliHi XBOPOOU CHOTONCHHSY.

18. Mapinosuesa M.O., EnekrponyHkrypHa i iH(pop-
MalliiiHa JiarHOCTHKa: OCBiJ BUKJAJaHHS 1 BIpPOBa-
JUKCHHSI SIK CKPHHIHT-METOJLy JIiar HOCTHKH Ta KOHTPOIIO
e(eKTHBHOCTI JIIKyBaHHSI i CTaHy (Pi3UIHOTO 3I0POB’SL.

19. Toposa E.B., Ilomisin Ha mpoOiieMHI MUTaHHS
[IJTATENhCTBA: HOPMATHBHO-TIPABOBI aCIIEKTH BPETYITFO-
BaHHA B YKpaiHi i CBiTi.

20. Anpgpirok JI.B., [lutanHs neonTonorii i mikap-
cekoi etuku y chepi HIHM. Kynbrypa chinkyBaHHS i
o3nopoBieHHs: «CIIOBO JIKYE, CIIOBO 3IIUTIOEY.

21. Xyneupkwii [.FO.,ArToroBa — Pagi 10.B., ®iznu-
Ha Tepallis, eprorepartis sK JiKyBaJIbHO-IIPEBEHTUBHUH
MeTof peadiniTamii i 0370pOBICHHS.

22. Marxo H.B., SPA— nponenypu sik Mmeton pea0i-
JiTarii Ta 0310pOBJICHHS.

23. JlirBunosa JI.I, AKTyalbHI UTaHHS 1 TIEPCIICK-
THBHU TPOMAJICEKHX OpraHi3aliii-acomiaii.

23.1. Tapauk T.II., BI'O «Acomiamist haxiBIiB Ha-
POIHOT 1 HETpaaUIIifHOT MeIUIIMHU YKpaiHuw» — 17 po-
KiB: 1CTOpisi CTAHOBIIEHHS Ta IEPCIEKTHBH.

24. Coxonoscbkuir C.I., CboromeHHs 1 MaiOyTHi
peaii MooauX HayKoBIiB. DopMyBaHHS MaiOyTHHOT
HayKkoBoi enitu. JloOpodecHicTh, 0l0eTHKa B HAyKOBUX
JIOCIIDKEHHAX.

METOJI1 KOMITJIEMEHTAPHOI/AJITEPHA-
TUBHOI MEJUIIMHU, K ®PATMEHT ®YHJIA-
MEHTAJIBHUX I KIITHIYHUX JOCIIIXKEHD:

— Apowmareparisi. diToTepartisi.

Hyrpunesruku, napadapMareBTHKH.

— Amitepartisi, ripygoTeparnisi. AHIMaoTeparis

— AwopBena, TpaauIiiHI CUCTEMH JIETOKCHKAII Ta
Xap4ayBaHHSI.

—Indopmaniiina menununa. biopesonancHa Tepartisi.

— AHTpomoco(chKa METUIIMHA.

— I'omeomnaris.

— Macax, MaHyaJbHa Teparis, OCTEOTaTis,
KpaHio-cakpajibHa Tepallisi, eproTepartis.

—  AkymyHKTypa, pediekcoreparis, Cy-IKOK
Teparisi.

EnekTporyHKTYpHa JiarHOCTHKA.
— TpanumiitHa KuTalicbka METUITMHA, [IUTYH TEPaITis.
— [lcuxonmoriyaa miATPUMKA 1 KOPEKITis 37I0POB’sI.
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SPA —mipouenypH.

®opma ydacti B KoH(pepeHLIii 3amuIIaeTses y 101aT-
KOBO BHUIIJIECH] natu (iaopmartis 6yz[e HaJaHa ):

— VYcHa IONOBiAh 3 MOMIIMBICTIO IpE3CHTAlii B
PowerPoint.

— Hpec-kondepentis.

— Kpyrmit crin

— IIpesenTanis kommaxii.

— Y4acHUK.

— Maiicrep-kiac

— Ceminap

— IlyGnikariis Te3, cTaren.

— 3a04yHa y4acTb.

— OwunaifH-y4acThb y4YacHUKIB 3 KpaiH OIMXKHBOTO
1 JalbHBOTO 3apyODKKS, a TAKOK YHYaCHHUKIB 3 YKpaiH-
CBKHX MICT.

YMoBH ImyOiKaItii:

Marepianu Kondepenii OyayTh omy0inikoBaHi y ¢a-
XOBOMY HayKOBO-ITPAaKTHYHOMY XypHairy «DiToreparmis.
Yaconucy» BiAMOBIAHO 10 BUMOT 1 pEKOMEHAIIii 0 Ha-
YKOBHX CTaTEH.

Te3u (o 1 cropinkwm) i crarti (1010 cTOpiHOK 3 JiiTe-
paTyporo, pe3roMe Ta KITFOIOBAMH CIIOBAMH YKPATHCHKOIO,
POCIChKOFO, aHITTIHCHKO0 MOBaMH) TIOJIAFOTHCS 32 TAKOO
crpykryporo: YJIK, Ha3zBa poOOTH (BEIMKUMH JIiITEpaMu),
IHII[iany Ta Mpi3BUIIA ABTOPIB, HAYKOBE 3BAaHHS, HAYKOBUH
CTyl'IiHB (marictp, acmipaHt, JOKTOPAHT, MPaKTUKYIOUUil
JKap, ummenb) TOBHA HA3Ba yYCTAHOBH (M1cue poborH,
HABYAHHSI); PO Te3 1 CTATTI: aKTyalbHICTh, MeTa PO-
00TH, MaTepiai i METOIM JOCTIPKEHHS, Pe3yAbTaT! J0-
CHi}I)KeHHH Ta X 0OTOBOPEHHSI, BUCHOBKH PO JIOIIIbHICT
MIPAaKTUYHOTO BUKOPUCTAHHS HAOyTOTO JIOCBiY, MEPCIIEK-
TUBH TOJIATBIINX JIOCITKeHb. [ lochilaHHs Ha JTiTeparypHi
JoKepena JUTsl CTaTTi 000B'sI3K0B1. Marepiai, B SIKHX TOpY-
IIYFOTHCSI TIPUHITAITH €TUKH Ta SIKI HE BiJIITOBIIAl0Th 3a3Ha-
YEHUM BHIIC BUMOTaM, TTyOITiKyBaTHCS HE OY/TyTh.

Omutara

1. BapricTs nmyOumikariii Te3 A y4acHUKIB ((i3uu-
Hux 0ci0) 3 Ykpainu ta kpain CHJ] — 350 rpH., cTyneHTn
— 100 rpH. 3a 1800 3HaKiB (07HA CTOpPIHKA).

2. Opra#ni3aliifHaii BHECOK JJIsl yYACHHKIB 3 YKpa-
iau ta kpain CHJI — 550 rpu., crygentn -100 rpH.

3. 3 ropuandHOI0 0CO00I0 HA yd4acTh y HAyKOBO-
My 3aXOJli YKJIaJa€ThCs Yroja, y kil yka3yeTbcs (hopma
y4acTi Ta oruiara.

4. Ormrary 3a ydacth y KoHgpepeHii (opraH13a-
MIHHUI BHECOK) 1 ImyOumiKailiro Te3 abo cTarTi 31iHCHIO-
BaTU IIUISIXOM TPOIIOBOTO MEpeKa3y Ha pO3paxyHKOBHH
paxyHOK 10 26 xBiTHA 2022 p.:

Onepiysau BI'O «AC?I.IiaIIiH Q)axi.B“uiB"
X 3 HAPOJHOI i HeTpaauLiiiHOT
IUIATEIRY: .
MeIUIUHA YKpaiHm»
Anpeca: M. Kuis
peca: TeaL.: +38(050) 353-03-26
p/p IBAN- UA
Pexcpizmm: 733808050000000026001591851
: B AT "PAUDDPAU3ZEH BAHK
ABAJIb", M. Kuis, M®O 380805
IZ[eHTH(l)iK&}HiﬁHl/lﬁ 33443640
KOJI:

®ditoTtepanis. Yaconuc

Tepminu

AHKeTy Yy4YacHUKa, TE€3W, KBUTAHIIIIO TPO CIUIATy
BapToCTi myOmikamii HeoOXiTHO HafgicIaTu 10 26 KBIT-
Hs 2022 poky Ha e-mail: phitotherapy.chasopys@gmail.
com, a 3asiBKy Ha BUCTYIH, /Ui (POpPMYBaHHS IPOTpaMu
— 10 25 kBiTHs 2022p.

Micue nposenennsi [Ipec-Kondepenuii onaiin:

M. KuiB, Bya. [skona Maxkkeiina, 33,

Taspiiicbkuii HaLioHAJLHUI YHIBepcUTET

im. B.1. Bepnajacbkoro.

O¢iuiiini moBu Ilpec- Kondepenuii:

YKpaiHChKa, aHDIIIHCHKA.

Pernmament yuacti B Kondepenuii ( moxarkoso
Oyne indopmaniiiHe MoBiTOMJIEHHS):

JIOTIOBIAb:

* ycHa — 110 20 XB.

CTEeHJI0Ba J0MOBiIb — 20XB.

* MMPE3EHTAIlisl KOMITaHi1, TUCKYCis — 10 7 XB.

ceMmiHap — 710 45XB.

Maticrep-kiac — 110 30xB.

MATEPIAJIN Koundgepenuii (te3m) I CEPTHU-
®DIKATH i3 3a3HaYCHHAM KUTBKOCTI OaiB, siki OymyTh
BuAaHi micns 3aBepiieHHs KoHdepenii abo Hamicmani
MIOIITOIO TP 3a04HIK (OHIANH) dopmi ydacTi 3a ajape-
COI0, sika Oy/ie BKa3aHa B aHKET1 yYacHHUKA.

Pernament nposenennst Ipec-Kondepennii:

14 xBiTHs 2022 p.:

11:45 —11: 55 — PeecTpatiis y4acHHUKIB

12: 00 — 13:00: — [Tpec-koH(DEpEHIIisT, KPYTIUHA CTiI,
JTUCKYCIi, TPUAHSTTS PE30JTFOLIii.

B pamkax IIpec-Kondepenmii 14.04.2022 p.
3 12.00 — 13.00 OyayTh MPOBECHI CITyXaHHS 1 MPOIIO3H-
1ii mpo MAMCTEP-KJIACH i Temarnani CEMIHAPU
3 PI3HUX METOJIMK 1 HANPSIMKIB.

Temaruka MaicTep-KiaciB, CEMiHapiB ISl y4acTi
OyJie mpencTaBiieHa y Mporpami, BIAMOBIIHO 10 3asBKH,
Ky Bu ykaxeTe B aHKeTi.

13:05 — 3axpurts IIpec -Kondepenii

Konraxthi Tenedonu:

Kadenpa ¢izuyHoro BUXOBaHHS, CIIOPTY 1 340POB'SA
JIFOITIHU —

+380950524124 Kpapuenko AHHa BiTaiiBHa.

+380976960071; +380634518485 Jlemumoa Onena
SIknuMmiBHa.

+380676560868; +380503518050 I'omoBaxa Mapuna
OrnexcaHpiBHa.

+380933798182 — 3enenrok Okcana BomoaumupiBHa.

+380674400307; +380663541475 Ilycts Bacuns
Bononumuposuu.

+38 050 3530326; +380984287216 I'apuuk TersiHa
[letpiBHa
[ToceneHus, OpOHIOBAHHS TOTEJIIO :

+38(044) 430 02 60; +38 0964812183 Kamypak
Mapis [BaniBHa
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3BEPHEHHSI 10 YYACHUKIB IPEC-KOH®EPEHIIII,
SAKA TIPUYPOUYEHA 20-PIYYIO KYPHAJLY «®PITOTEPAIIIA. YACOIIUC»

T.II. I'apnuk,

0.M€0.H., npog., 201064 pedaxkyitinoi padu HAYKOBO-NPAKMUYHO20 (hax08020 eudanHs Yxpainu (kamezopis «by)

«Dimomepanisa. Yaconucy

H.A. /looposonscoka,

0.ncux. Hayxk, O0O0Y.,3ACMYNHUK 2O0J06HO20 PeoaKmopa HAYKOBO-NpaKmuuHo2o Gaxoeoeo euoanus Yxpainu

(kameeopis «by) «@imomepania. Yaconucy

Taspiticokutl hayionaneHuil yHieepcumem imeni B.1. Bepnaocwvkoeo, m. Kuis

IIupo paxi BiTarMm BCiX y4acHHKIB, rocreil Ta
OpTraHi3aTopiB 3 BIIKPHUTTSIM mpec-koHdeperuii «lIpu-
poxHi (akTOpu B O3JOPOBJICHHI JIIOAWHU: JIKap JIKYE,
IpUpoJa 3IUTI0E», pHypodeHiit 1o 20-piuus daxoBoro
BuaHHs Ykpaian «®itorepamnis. Yaconmey. Croromi
1eii 3axiJ 3i0paB Ta moeaHaB (axiBIliB 3 PI3HUX KyTOUKIB
CBITY, BIIHAHUX IUISXCTHIN CIpaBi OXOPOHU 310pPOB’S 1
MH Ma€eMO 3a 9eCTh OyTH MPHUCYTHIMH TyT Pa30M 3 BaMH.

[IntanHsa 310pOBOTO crocoOy JKUTTS 3aBXIU Oyne
AKTyaJlbHUM, TOMY IO Bilirpa€e BaXKIIMBY pPOJb B 3a0€3-
MIEYCHH1 3710pOB’s KoyKHOTO. OJIHE 3 TOJIOBHUX 3aBIaHb
CYYaCHHMX OCBITHIX 3aKJaJ{iB — JIOTIOMOTTH CTYJCHTaM,
MOJIOTUM BYCHHM, HAyKOBISIM, MpodecioHanaM yCBiio-
MUTH [IHHICTB 3/0POB'Sl Ta 3HAUYEHHS 37I0POBOTO CIIOCO0Y
XKUTTS, CPOPMYBATH Bi/TIOBIJaJIbHE CTABIEHHS /0 BJac-
HOTO 37I0pOB's, a [1€ MOKITUBO JIMIIIE BHACHIIOK IILJIECTIPSI-
MOBaHOI CITiBIpalli Mearoris, 6aTbKiB Ta CTY/CHTIB.

HoBa monienp ocBiTH HattisieHa Ha OpMyBaHHS ITiH-
HICHOTO CTaBJICHHS JI0 3/I0pOB'sl Ta OE3MEKHU Y CTYICHTIB
B TIPOIIECi OCBITHBOI AiSITBHOCTI, 1110 BU3HAYAE MITTICHUN
po3BUTOK ocobuctocTi. POpPMYBaHHS KYIBTYpH 370-
POB'sL B OCBITHIX OpraHi3allifiX peali3yeTbecs 3a JIOTO-
MOTOI0 3[I0POB's130epirarodoi OCBITH K Oe3MepepBHOTO
Ipolecy HABYAHHS, BUXOBAHHS Ta PO3BUTKY CTYJCHTA Y
chepi 0coOUCTOrO 3710POB'S.

Pepaxuiiina papa, peaakuiiina Koseris HayKoBo-
NpaKTH4YHOro ¢axoporo BuAaHHsA Ykpainu «Pirto-
Tepamnis. Yaconuce» i kosekTnB kadgeapu ¢izmuHoro
BHXOBAHHS, CIIOPTY Ta 3/10pOB’s JIIoAuHM TaBpilichKo-
ro HalioHaJIBHOTO YyHiBepcuTery iMeHi B.l. Bepnan-
CBKOTO CTABUTH Nepe]] c00010 3aBAaHHS - 30peKECHHS,
3MIITHEHHS 3/I0POB'Sl CTY/ICHTIB, SIK 3@ IOTIOMOTOI0 Opra-
Hi3allii 1 311iCHEHHSI 0COOUCTICHO-OPIEHTOBAHOTO Te/a-
TOT1YHOTO TIPOIIECY, TaK 1 BUXOBAHHS BiJIIOBIIATBHOTO
CTaBJICHHS JI0 BIACHOTO 370POB'SL.

Kadenpa € BunyckoBoro Ta 3iliCHIO€ MiATOTOBKY
OakanaBpiB 1 MaricTpiB 3a creniaibHicTio 227 «Dizny-
Ha Teparisi, eproteparnis» Ta 017 «Pizuuna Kynerypa i
CTIOPTY.

HayxoBa pisibHicTh Kadenpu 34iliCHIOETBCSI 3a
HarpsMkamu: «KoMmieMeHTapHi/ansTepHaTHBHI METO-

®diroTtepanis. Yaconuc

I B 0370POBYMX MPaKTHKax» Ta «Di3ndHe BUXOBAHHS
Ta 3JI0POB’ S JTIIOTUHI.

Mu Maemo BracHui KaOiHeT (pizuuHOl Teparmii Ta ep-
roTeparii, B SKOMY Hallli CTyICHTH Pa30M 3 HAIIIMMH BHCO-
KOKBANTI(hiKOBAaHMMH BUKJIAIa4aMU MIPOXO/ATH MPAKTHYIHI 32~
HATTA 3 METOIO 3aKPIIUICHHS CBOIX 3HAHB Ta HaBMUYOK. Kpim
TOro 37100yBadi BUIIOT OCBITH MPOXOJIATH MPAKTHYHY MiZT0-
TOBKY B JIKYBAJIGHUX 1 peaOUTTAIliHAX YCTaHOBAX, III0 Ha-
OmKye X 10 peaTbHIX YMOB NMPAKTHIHOT TiSUTHHOCTI.

Takox, Hama kageapa € cniB3acCHOBHUKOM HAYKO-
BOro xkypHauy «®@irorepanis. Yaconuc», sikuil BKito-
geHo 110 [lepeniky HaykoBHX (paxOBHX BHAAHb YKpaiHU
(xareropis «b»). B manomy »XypHaii BHCBITIIOIOTHCS
JOCATHEHHSI 1 MEPCIEKTUBH PO3BUTKY BITUM3HSHOI Ta
CBITOBOT MeauIMHHU, (apmarii, OGionorii, ¢izuuHOi Te-
parii, eprotepanii Ta ¢itorepamnii. MeTo0 KypHaIy €
JOCTI/KEHHS. METOIB HApOAHOI 1 HEeTpaauIiiHOI Me-
JTUIMHA B YKpAaiHi 1 CBITI Yy KOHTEKCTI IIOJO 3I0POB’S
JIFOZICTBA, 37I0POBOTO CIIOCOOY SKUTTS 1 IX BIPOBAKEHHS
y 0310pOBUi Ta peabiniTaliiiai npaktuku. Ha nanuii Mmo-
MEHT MU Ha eTali MPOXOKEHHS MPOLEAYpH aKpeanuTa-
1ii 3a mpoginem (izudHa Teparmis Ta eproreparis, i MU
BIICBHEHI B YCIIIIHOCTI 11 TPOXOKECHHSL.

Ha nmpoMy MU He 3yNUHSIEMOCH, TOMY IIOPIYHO
Hama Kadenpa Ha 6a3i TaBpilichKOro HalioOHAJIBHO-
ro yHiBepcutety iMeHi B.I. BepHaicpkoro npoBoguth
HAyKOBO-IIPAKTHYHI CHMIO3iyMHM Ta KoOH(pepeHuil
3a TEMAaTHKOK KOMIUIEMEHTapHOI MEIUIMHU B peadi-
JiTanifHii 0310pPOBUill MPaKTHUIl, yYaCHUKAMH SIKOI €
BiJIOMi BITUM3HSIHI HAyKOBIII Ta KOJIETH 3 3aKOPJIOHY. 3a
pe3yabTaTaMi MPOBEACHHS KOH(EPEHIH APYKYIOThCS
30ipHUKH MaTepianiB IUX KoH(epeHii. Mu 3amydaemMo
BCiX Oa)karounx MPUITHATH y4acTh B JAHUX MPOCKTAxX 1
CHIBMPALIOEMO 3 HAYKOBIIMU YKpaiHU Ta ONMKHBOTO 1
JAIBHBOTO 3apyOiKAKsI 3 METOIO TTOJANIBIIOTO PO3BUTKY
Ta PO3IMUPEHHS 3HaHb PO OCHOBHU 37I0POB’s, iforo 30e-
PEKEHHS Ta TOKPAIIaHHS.

Tomy, O6axaeMo BCiM ydacHHKaM ITpec-KOH(epeHii
yCHiXiB, KOHCTPYKTUBHOT pOOOTH Ta HOBUX 3700YTKIB y
cdepi OXOPOHH 310pOB’s: 30epesKeHHs 1 TPUMHOKESHHS
310poB’st!
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MEJUKO-BIOJIOTTYHI TA COLIIAJIBHI ACTIEKTH 3JJOPOB’SI: «3[JOPOBA POJIMHA,
3OPOBA KPATHA: IITH — HAIIIE MAITBY THE»; «3JIOPOB’SI I 3I0POBHIA CIIOCIB JKUTTSI:
BIJl POCJIMHHU JO JIOJAUHN»

H. A. /loéposonscoka,

0. NCUXONL. H., 348. Kagh. i3uuH. 8UX08., CROPNTY 1 300P0O8. THOOUHU
Taspiticokui HayioHanvHull yHieepcumem imeni B. 1. Bepraocvkozo

BxomkeHHs JFOICTBA B MOCTIHAYCTPIATBHY KYJIBTYPHY
eI1oxXy, 110 XapaKTepU3YEThCsl II00ATI3AITIEr, TTHAMIZMOM 1
BHCOKOIO MIPOFO HEBU3HAYEHOCTI, TIOTpeOye Cepio3HOT TpaH-
copmartii cepu OCBITH 3 METOK i BUITEPEIDKYBATHLHOTO
PPO3BUTKY JUTSI ITiITOTOBKH JIFOIMHH IO YKUTTS B MAHOY THHOMY.

OnHIEI 3 OCHOBHUX BJIACTUBOCTEN I1€1arorigvHOIO
MPOIIECY B CyYacCHHMX OCBITHIX 3aKJaJiaX € €JHICTh Ha-
BYAHHS Ta BUXOBAHHS, 1110 JJO3BOJISE PO3MJISIATH 3/iic-
HEHHS OCBITH SIK IUTICHUH mporec. 3 ypaxyBaHHIM
[[OT'O MOJIOYKESHHSI MU MOXXEMO OXapaKTepH3yBaTH BUXO-
BaHHS KyJbTYpH 37I0POB’Sl B TIEJATOTIYHOMY IPOIIECi 3a
TaKMMHU OCHOBHHMH HAITPSIMaMHU:

— SIK KOMITOHEHT Ie/IATOTIYHOIO MPOLIECY, 10 CIIPHUSIE
(hopMyBaHHIO OCOOMCTOCTI TUTHHHM, TOTOBOI JIISITH B He-
niepedadyBaHux (y TOMY YMCIi HeOE3IeUHHX Ta eKCTpe-
MaJIbHHX) YMOBaX, IO MparHe MOCTIHOrO CaMOBIOCKO-
HAJICHHS Ta peayi3alii HOBUX MOXJIMBOCTEH. SIK Takwii
KOMITOHEHT Yy TIeIArOTIYHOMY TIPOIIeCi 3a3BHYall BHCTYTIAE
TOH YM IHIIWH HABYATBHHUN KYpC, HAIIPUKIIa OCHOBU Oe3-
nieku sxutTenisbHOCT (OBXX), KynmbTypa 310poB's 4n eko-
Jjiorist. HaBuanpHa muciuiuiina, OCHOBHHMM 3MICTOM SIKOI €
KyJIbTypa Oe3IeKH, TOKIUKaHa THTerpyBaTH, IOETHYBATH
3yCHIUIA BCIX IEJIArOTiB 3 MiJArOTOBKY YYHIB JI0 Tipo(diiak-
THKH Ta ITOJI0JIAHHS IIKIJJTHBHX Ta HeOe3MeuHuX (haKTopiB
JKUTTEMISUILHOCTI; BUXOBAHHS KYJIBTYpH O€3MEKH — eTarl
TMIEJTATOTIYHOTO MPOIIECY, Y SAKOMY 3IIHCHIOETHCS BTIJICHHS
KyJIBTypH OC3IIeKH Y 0COOMCTOCTI BUXOBAHIIIB, 1€ JIOCUTh
YiTKO OOMEKECHUI y Yaci CIeliaibHO OpraHi30BaHHH Tie-
PIOI KUTTENISITBHOCTI BUXOBAHIIIB, ITiJT 9ac SKOTO OCBOEH-
HS KyJIBTypH OC3IIeKH BUCTYIIAE SIK TIPOBIIHOT METH;

— sK 3aci0 MeJarorigyHoro Mporecy, o BUKOPUCTO-
BYETBCS JIJISI PO3BUTKY TBOPYMX CHJI Ta 3MIOHOCTEH Ii-
Tel JI0 IPOPUIAKTUKN PHU3UKIB, JIUIS TIOTIEPE/DKEHHS Ta
3MEHIIICHHS IIIKOJ{ [P BIUIMBI HECTIPUATIMBUX (HaKkTO-
piB (ypok OBX, rcuxonoriyHuii TpEeHIHT 3 Bimparto-
BaHHS [Iil B eKCTPEMabHUX CHUTYAIlisSX, TPCHYBaHHS B
CIIOPTUBHUX CEKIIISX TOIIO);

— K (DYHKITiS TIEIarOTIYHOTO MPOIIECY, 110 BUSBIIS-
€ThCS Y TIOCTIHHOMY BIUIMBI Ha TOTOBHICTh BUXOBAaHIIIB
JI0 IPOUTAKTHKH Ta MOIOJaHHS MIKINTUBUX Ta HeOe3-
mevyHuX (akTopiB KHUTTEMISIIBHOCTI. [IpoTe KynbTypa
3JIOPOB’Sl BTIJICHA HE JIMIIE Y 3HAHHSAX, a U y CBITOIIISAI-
HUX 1IesiX, MOPAJIbHUX Ta E€CTETUYHHX I[HHOCTAX, Y
JIOCB1JTI CITUTKYBaHHSI 3 1HITMMH JTFOJIbMH TOIIIO.
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[IporHocTHYHA CIIPSMOBaHICTh OCBITH B TaTy31 KYJIb-
TYpH 3JI0pOB’sI TTOB's13aHa 3 HEOOX1THICTIO pPO3ITi3HABATH,
OIIHIOBATH Ta NPOTHO3YBaTH HEOE3MEKH Ta 3arpo3u, 10
JUIOTh Ha JIFOJHMHY, TIPUPOIY, COIIyM B yMOBaX IXHBOI
Oe3nepepBHOT B3aEMOJIIT 3 TEXHOCHEPOTO.

[IpakTHKO-OpiEHTOBaHA CIIPSIMOBAHICTh OCBITH B Ta-
JTy31 KYJIBTYPH 30POB’ 51, XapaKTEPHU3YETHCS BIPOBAIKCH-
HAM TIipoeciiiHO OpIEHTOBAHMX TEXHOJIOTIH HaBYaHHS,
0 CIPHUSIOTH (POPMYBAHHIO 3HAYYIIUX U Tpodeciii-
HOTO PO3BHUTKY SKOCTEH OCOOHMCTOCTI, OE3MEYHOr0 THITY
TIOBE/IIHKM, a TAKO)K 3HAHHSAMH, BMiHHSIMHU Ta HABUUKaMH,
o 3a0e3MevyIoTh SKICHE BUKOHAHHS (DYHKIIIOHAJIBHUX
000B'S3KIB y BUOpaHiil npoeciitHii rarysi.

KoMIieTeHTHICHO-TisTbHICHA CIIPSIMOBaHICTh OCBITH
B Tally31 KyJBTYypH 3JI0POB’S CIPHUSE MiAroTOBI (haxiB-
1151, SIKUI BOJIOJTIE BUCOKUM piBHEM MpodecioHaizMy Ta
KOMITETCHTHOCTI, 1[0 BMi€ TBOPYO 3HAXOIUTH, 3aCBOFO-
BaTH 1 KOPUCTYBATHCS iHQOPMAITIERO ITPH aHATI31 PiI3HUX
CHCTEM — IIPHPOIA — CYCIIIBCTBO — TEXHOChEepay.

Po3BHTOK CBiZOMOTO CTaBIEHHS IO MPHPOIHOTO,
TEXHOTEHHOT0, COIIAJILHOTO CepPeIOBHINA, (OPMYBAHHS
KyJIBTYpH 37I0POB’Sl Ta MEBHUX SKOCTEH OCOOHCTOCTI,
0e31eYHOro THUITY TIOBEAIHKH MOYKHA BBa)KaTH HEOOXI-
HOIO OCHOBOIO JJIA MPOSIBY BUXOBHOI Ta PO3BUBAKOYO]
¢byHkii nenarora [2].

TeHaeHIis 10 TOTIPIICHHS SKOJIOTIYHOI 00CTaHOB-
KH, II0 CKJIAJIA€ThCS B OCTAHHI POKH, 3MiHA KIIIMaTHY-
HUX YMOB, CTUXIHI JINXa, 3pocTaroda ypOaHizallis, TeX-
HOTCHHI KaTacTpo(pu — BCe 1€ 3MYIIY€E 3HAYHOI MipOI0
OpIEHTYBATH OCBITHIN TIpoIiec Ha GOpMYBaHHS Yy MipO-
CTAlOYOTO ITOKOJIHHS HAaBMYOK BIDKMBAHHI, aanTarii
JI0 HOBUX YMOB Ta CTIHKOi MOTHBAIll OE3MEYHOTO Ta
3JI0POBOTO CITOCOOY KUTTS [3].

Ha namy mymKy, ofiHe 3 TOJIOBHHX 3aBIaHb CyIaCHUX
OCBITHIX 3aKJaJliB Pi3HUX THIIIB, BUJIIB Ta PIBHIB — JIO-
MTOMOTTH yYHSIM YCBIJIOMHTH IIHHICTH 37I0POB'S Ta 3Ha-
YeHHsI 3JI0POBOTO CIIOCO0Y KHTTS, CPOpPMyBaTH BiIIIO-
BiZJaJIbHE CTABJICHHS JI0 BIACHOTO 3M0pOB's. st mporo
Y4YHI MarOTh YCBIJJOMHUTH 1, TOJIOBHE, TIPUHHSITH JIJIs ceOe
OCHOBHI TPUHIIMITA 3JI0POBOTO CIIOCOOY JKHUTTSA, a IIe
MOYKJIMBO JIMIIIE BHACIIJIOK IIIECTIPSMOBAHOT CITiBITpaIli
TejIaroriB, 0aThKiB Ta yuHiB. HoBa Mojens ocBiTH 3Mi-
niye poKyc yBaru 3 popMyBaHHsI 3HAHb, YMiHb 1 HABUYOK
y YYHIB Ta MOJIOJII, IO HABYAETHCS, HA IUIICHUHA pO3-

Ne 1, 2022




BUTOK OCOOHMCTOCTI. Y IIMX YMOBax 3pOCTa€ ColliajbHa
Ta TEAAroriyHa 3HAYyIIicTh (POPMYBaHHS LIHHICHOTO
CTaBIICHHS JIO 3710pOB'sl Ta OE3MeKH y AiTel y mporeci
OCBITHBOT JIISTIBHOCTI, 110 BU3HAYAE HAJIANi IOBHOTY pe-

[Texaror NoBHMHEH J]aTH yYHSAM [IEPBUHHI 3HAHHS PO
MOHATTA «3710poB's» Ta «3CXK», npumenutu KynsTypy
0e3MeYHOro CTaBJICHHS 70 cebe Ta OTOUYHUUX JIFOJICH,
y CHUIBHIA HaBYANIbHIN MiSUIBHOCTI 3 yuHsSIMHU (popmye
3HAHHS, BMiHHS, HABUYKH 3 OCHOB IICHXOJIOTO-IIE/Iaro-
TIYHUX Ta MEIUKO-010JIOTTUHUX 3HAHB [4].

@DopMyBaHHS KyJIETypH 30POB'SI B OCBITHIX OpraHi3arii-
SIX PeaTi3yeThCst 32 JJOMIOMOTOKO 3I0POB's130epirarodoi ocBi-
TH SIK OE3MepepBHOTO MPOLECY HABYAHHS, BHXOBAHHS Ta
PO3BUTKY Y4HsI, CHPSIMOBAHOTO HA PO3BUTOK CHCTEMH Hay-
KOBO OOTPYHTOBAHHX 3HAHb Ta MPAKTUYHUX YMiHb, TOBE/IiH-
KU Ta JisSUTbHOCTI, 1110 3a0€3Me4yFOTh [IIHHICHI BITHOCHHH JI0
0COOHCTOTO 37I0POB'S Ta 3I0POB'I0 OTOUYFOUMX JIroziei [ 1].

@®opMyBaHHS KyIBTYpPH 370pOB's, BUXOBAHHS TTOTPEOH
BECTH 3JI0POBHH CITOCIO KUTTSA — CKIQHUM OaraToeTarmHui
nportiec. Opranizaiiisi poOOTH OCBITHBOI yCTaHOBH 3 (hop-
MyBaHHSI IIIHHOCTI 3I0POB'S TA 30POBOTO CIIOCO0Y JKUTTS
Mae 0a3yBaTuCs Ha HACTYTTHUX OCHOBHHX TPHHIIHIIAX:

— IUTICHOCTI: BUXOBaHHS OCHOB 3JI0POBOTO CIIOCOOY
KUTTS 31HCHIOETHCS B paMKaxX €JJMHOTO MPOLIECY BUXO-
BaHHSA Ta ()OPMYBAHHS 0COOHUCTOCTI;

KoHdepeHuil, cumnosiymu, KoHrpecu

— KOMIIICKCHOCTI: 3aIy4eHHs y cepy popMyBaHHS
HaBu4oK 3CXK BCiX OCHOBHMX 1HCTHUTYTIB colliasizarii
y4HSA (IIKOJIH, CiM'l, OTOUSHHS TUTHHH );

— Oesmneku: peTenbHU BinOip iH(popMariii, mo Ha-
JTAETHCSL YYHIO T BUKJTFOUCHHSI BITOMOCTEH, SIKi MOXKYTh
MIPOBOKYBAaTH HOTO iHTEpec 0 MOBEMIHKH, L0 pyHHY€
3JI0pOB's;

— BIKOBOI aJIEKBaTHOCTI: 3MiCT OCBiTH B Taiy3i 3CXK
0a3yeThCs Ha aKTyaJIbHUX JJIS1 KOHKPETHOTO BiKy TOTpe-
0ax Ta IIIHHOCTSIX Ta BPaxoBY€E PEasIbHI AJIS I[OTO BiKY
(axTopH pHU3HKY;

—  COLIOKYJIBTYPHOI aJICKBaTHOCTi: BpaxyBaHHSI
BIIACTHBUX CYCIIUIbCTBY CTAaHAAPTIB Ta HOPM IIOBE-
JIiHKH, Yy TOMY YHCIi 3BHYAiB, TPAAWIH, MOB'S3aHMX
31 30poB'sM [S].

Ha namy nymky, y ¢dopmyBaHHI criocoOy KHTTS Ta
30epeKEeHH] 3/I0pOB'S 1HIUBiZA BEIHMKE 3HAYCHHS Ma-
I0Th IHTENEKTyaJbHNI Ta TBOPYMN KOMIIOHEHTH. Umm
OlsbIIe MicIs y TPYJIOBIH AisTBHOCTI 3aiiMa€e TBOPUICTb,
iHII[laTHBa, TUM OlNIbIIE ISl AiSUTBHICTH MPUHOCHTH 3a-
JTIOBOJICHHS, TUM CaMHM ITiJIBUIIYIOYH CTIHKICTh JO 3a-
XBOPIOBAHb.

310poBHii crocid XKUTTS y4HIB 3a0e3medye MOBHO-
IIHHAH PO3BUTOK Ta pealizallilo MOXIHBOCTCH KOXK-
HOTO, CIIpUsi€ IX colianizailii Ta € He0OXiTHOI YMOBOIO
BHUXOBAaHHS BCEOIYHO PO3BHHEHOT 0COOH.
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Crporogni J00pe BiJIOMI aHTHOKCHJIAHTHI BJIAaCTH-
BOoCTi OionaBoOHOINIB, a TaKOX 3HAYEHHS TiOJ-IHU-
cynmbdignoi cucremu (TJC) y perymsamii excrpecii
6inkiB kmacy Hsp70 Ta eHZOreHHOI HUTOMPOTEKIi.
OjiHaK HeMae JaHuX Mpo BIUTHB OGiodaBoHoiniB Ha SH/
HSP70—33H6)KHi MeXaHI3MHU IIMTOMpPOTEKIlii. MeToto Ha-
IIOTO AOCII/PKEHHS OYyII0 BU3HAYHUTH BILIUB Epicatechin
gallate, Epicatechin, Procyanidin Bl, Procyanidin B2,
Procyanidin B3, Catechin Hydrate, Catechin-3-gallate
Ha ctan TJIC ta excrpecito Hsp70 HelipoHiB 3a ymMOB
JICTIpUBAIIil TIIyTaTIOHOBOI JIAHKHU in Vitro. Y Jociigax
in vitro TIpu BBEJICHHI JIeMpUBAaTOpa IIyTaTioHOBOI CHC-
temu (1 MM CDNB, xopauHiTpoOeH30:1y) Y HeHpoHax
KOpPH TOJIOBHOTO MO3KY IIYPST, CIIOCTEPIrasiocst BUC-
HaKEHHS [UTO30JBHOTO Ta MITOXOHIPiaTbHOTO ITYIIiB
GSH, 3HauHe NiBUIIEHHS HITPOTUPO3UHY Ta 3HIKCHHS
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Hsp70, a TakoX MiJIBUIICHHS KUIBKOCTI ArONTOTHYHO
3MiHEHUX KIITHH. BBeeHHs 010(IaBOHOIMIB Yy CyCIeH-
31F0 HelpoHiB, npeinkyooBanux 3 CDNB mpuszBoamiio
J0 30inbiienHs piBHA GSH, 3HIKEHHIO PiBHS HITPOTH-
posuny. Takox Oyn0 BHUSBICHO JOCTOBIpHE ITiJIBUIIICH-
Hs KoHIeHTpanii Hsp70 y mpobax 3 6iodaBoHOinaMHu.
[Ipu BHecenHi y npobu Catechin hydrate, Epicatechin
ta Procyanidin Bl xonuentpanis Hsp70 Oyna Buie Ha
45%-57% 3a xoHTpONBHI 3HaYeHHS (p <0,05). [1pu BHe-
CeHHI iHmMX (IaBoHOiAIB KoHIEeHTpanisg Hsp70 y mpo-
Oax Oyia OLTBII HU3BKOI. Takoxk OyJI0 BiAMIYEHO, IO
y 3paskax 3 HaiiBumum piBHeM Hsp70 Oyna nHaiimeHmna
KUTBKICTh aIONTOTHYHO 3MIHCHUX HEHPOHIB.

Takum 4yuHOM, 010()TaBOHOIIM HOPMAII3YIOTh TITYy-
tatioHoBy Jtanky TJIC Ha (oHi 30UIBIICHHS eKcIpecii
Hsp70 i TumM caMuM TraibMyIOTh HEHPOAIONTO3.
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BUBUYEHHS TOCTPOI TOKCUYHOCTI EKCTPAKTIB KAJTFOCHOI BIOMACH
ANEMONE NEMOROSA L. TA DELPHINIUM ELATUM L.

P.T. Koneuna, k. ¢papman. H., 101., Ka). TEXHO. 0i0I0T. AKTHB. CMO.IL., (papmail. Ta GioTexXHOJI.

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuixkay

[TepcriektuBr  (HhapMakoJIOTiuHOTO  3aCTOCYBaHHS
eKCTPAKTIB KalltOCHOI Oiomacu Anemone nemorosa L. Ta
Delphinium elatum L., 1k TOTeHIIHHUX O10JOTIYHO aK-
THBHUX arcHTIB, 3yMOBJIIOOTH JIONUIBHICTD JTOCITIKEH-
Hs 1X TOCTPOi TOKCHYHOCTI.

MeTtoro poboTn OyIl0 B eKCIIEPUMEHTI Ha TBapHHAX
JOCIIAUTA TOCTPY TOKCHYHICTh BOJHO-ETAHOJIBHUX
eKCTPAKTIB KalltOCHOI Oiomacu Anemone nemorosa L. Ta
Delphinium elatum L.

Marepiaau i MeTOIU A0CTiTZKEHHST

BonHo-eTaHONMBHI  €KCTPAKTH  KAJTIOCHOT  OioMacu
Anemone nemorosa L. ta Delphinium elatum L. [1,2]
(Xpomor Ta in., 2020; bazasnyk, Koneuna, 2021) onepxy-
BT METOJIOM MaIleparlii, Ik eKCTpareHT BHKOPHCTOBYBa-
1 40% (06/06) Ta 70% (06/00) BOAHI PO3UMHH E€TAHOIY,
CITiBBITHOIICHHSI CUPOBHUHH Ta €KCTPAreHTY CTaHOBHUIIO
1:20. locmiypkeHHST TOCTPOi TOKCHYHOCTI OyJio MpoBe-
JICHO Ha 0e3MOpPOJHMX OUTHX IIypax 000X craredl Macoro
190-220 1. TBapuHu po3aiannu Ha 14 rpym, mo30aBUBIIH
X DXKi 32 24 TOI A0 OJHOPA30BOTO BHYTPIMIHBOILTYHKO-
BOTO BBEJICHHsI eKCTpakTiB B KuibkocTi 5000, 10000 Ta
15000 mr/kr. OaHa rpyna IypiB ciayryBajia iHTaKTHORO.
[Ticnst mpoBeaeHHS AOCTITY TPaBUH YTPUMYBAIU IIe
4 rom 6e3 1Kl Ta 3 BUTBHUM JIOCTYIIOM JIO BOmH. Bimrmo-
BIZIHO JI0O METOAMYHUX PEKOMEHJAIN Opi€HTyBaHCs Ha
MakcuMalibHy 1103y IV kiacy TokcrmuHocTi — 5000 mMr/kr
(HoxminiuHi gocmijpkeHHs Jlikapchbkux 3acobiB, 2001).
Crocrepirain 3a TBApHHAMHU IPOTSITOM JBOX THKHIB!
peecTpyBaIM HPOSIBH MOPYLICHB (hi310J0OTIYHOTO CTaHy
IypiB, B)KUBAHICTb, TUHAMIKY MacH Tija.

Pe3yabTaTn 10c/igxenHs Ta ix 00roBopeHHst

[Micns BHYTPINIHBO-IIUTYHKOBOTO BBEIEHHS EKCTP-
aKTiB KairocHoi Oiomacw Anemone nemorosa L. Ta
Delphinium elatum L. y 1031 5000 Mr/kr 03HaK iHTOKCH-
Kallii y IypiB HEe CIIOCTEPIraii: TBAPHHHU OyJIN aKTUBHH-
MU, i3 33/I0BIIbHIM aleTUTOM, PearyBalid Ha 3BYKOBI Ta
CBITJIOBI MTOJIPa3HUKH, MPOIIECH CEUOBUIICHHS 1 nede-
Karii OyJu B HOpMi, IOPYIIEHHS AUXaHHS Ta CYJJOMHU HE
BiJI3Hauaucs. PedrexkTopHa 30yIMBICTh Y BCIX TBApHH
Oyna 30epexena. [Ipote, micisi BBENEHHST €KCTPAKTIB Y
nmo3ax 10000 Ta 15000 Mr/kr y TBapuH CIioCTepiraiu
HETPHUBAJIY PYXOBY 3arajbMOBAHICTh, SIKa MOB’sI3aHA 3
MePEBaHTAKCHHSAM IIUTYHKY 3HaYHUM 00’ €MOM piAWHH.
3MiH y 30BHILIIHbOMY BUIVISIII, CTaHI MOKPUBIB Tijla Ta
JMHAMILI Macu TiJIa He Bia3Hadaiau. B jKoaHIN 3 eKcIie-
PUMEHTAIbHUX TPYII, IPU CIOCTEPESIKCHHI MPOTIroM 2
THXKHIB He OyJio BCTaHOBIIEHO 3arubem TBapuH. Crio-
CTEPEIKCHHS 32 AMHAMIKOIO MacH Tija IypiB MOKa3aio
BIJICYTHICTh BIJIMIHHOCTEH TIpW TIOPIBHSAHHI 3 TPYIOIO
IHTAKTHOTO KOHTPOIII0, TBAPUHU 000X TPyI PiBHOMIPHO
HaOMpay Macy

BucHoBkH

Pe3ysibTaTn BHBYEHHSI TOCTPOI TOKCHYHOCTI
eKCTPAKTIB KaJIIOCHOI 0iomacu Anemone nemorosa
L. Tta Delphinium elatum L. cBinuaTth npo BiacyT-
HiCTh 0yIb-IKUX TOKCHYHHMX MPOSABIB MPH BHYTPillI-
HBO-IIIJIYHKOBOMY BBeJAeHHi OLIMM Iypam B jJ03ax
5000, 10000 Ta 15000 mMr/kr, 1m0 JA03BOJISIE BiTHECTH
ix no VI kiacy TokcuuHocTi (BiTHOCHO HelIKiIJIMBI
peYOBUHMN).
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Mam'aTi sBugATHUX BYSHUX

HAM’ATI BUJATHOI'O BUEHOI'O: HAYKOBISA, TIEJAT'OT'A — B.I. JUTBUHEHKO

CymHa 3BicTKa U1l (hapMaLieBTUYHO] CITIIEHOTH YKpaiHH —
Ha JieB’ssHocToMY potti xutTs 10.02.2022 p. Bigiifmos y Biu-
HICTb BUJIATHHI HAYKOBEIb, (DITOXIMIK, aKaaeMiK iHKeHEepHOT
akajieMii Hayk YKpaiH{, BU3HAHMI y CBITI BUCHHUI 3 BUBUCH-
HsI JTIKAPCHKUX POCIHH, PO3POONICHHS TEXHOMNOTiH Ta (hito-
npernaparie, JOKTOp XIMIYHMX Hayk, mpodecop, 3aBiry-
Ba4 Jlaboparopii Ximil Ta TEXHOMOTii (peHONBHUX TMpenapa-
TiB Jlep)KaBHOTO HAyKOBOTO IEHTPY JHKAPCHKUX 3aco0iB
(M. XapkiB) Bacunb IBanoBrY JINTBHHEHKO.

MaiiGyTHiii BueHUI HapoauBcs S rpyans 1932 poky B
panrocmi I[TaBniBka, CyMmcbkoro paiiony, CyMcbkoi 00acTi
B CciM’i poOiTHHKA. Pa3oM 3 poanMHOIO MPOMUIIIOB YCI TATO-
TH HiMelpKoi okynauii. HauaBcs y CemumanaTHHCbKOMY
(bapMarieBTHIHOMY TEXHIKyMY, 3 SIKOTO OyB NPU3BaHUIT 10
JIaB PAJITHCHKOT apMii, Jie TIpHKJIaaaB 0araro 3ycrib Moo
3akimunTy 10 iaciB y BewipHiil mkomi. [licis apwmii mo-
CTYyIMB JI0 BIHCBHKOBOTO (hapMaleBTHYHOTO (haKyJIETETY
npu  XapkiBchbkoMy (apmarieBThaHoMy iHCTHTYTI. Ille
IO 3aKiHYCHHsI IHCTUTYTYy To4aB mparroBat y XHIX®DI
(amni 1T «/THLJII3»).

3axuCTHB KaHIUIATCHKY IFICEpTalilo Ha TeMy «Xu-
MHYECKOE UCClie/IoBaHue (DIaBOHOUIIOB CONoaKm» (1964),
a'y 1990 poky BinOyBcs 3aXucT aucepraiii Ha 3100yTTs
HAyKOBOTO CTYIICHs JIOKTOpa XIMIYHHMX HayK 3a TEMOIO
«XAMHISTIPHPOIHBIX (PIIABOHOHIIOB U CO3aHHE ITPEIIapaToB
MIPY KOMITJIEKCHOM MepepaboTKe paCTUTENHHOTO ChIPBS, Y
1991 porii mprcBoeHe BUeHE 3BaHHS podecopa, ay 2000 —
OyB oOpaHuii akaeMikoM [HKeHepHOI akaaemii YKpaiHu.

[Ipotsirom ycbOro KWUTTSl TOETHYBaB IOLIYK CHPO-
BUHHOI 0a3W JIKAPCHKUX POCIHUH, JOCIIDKEHHS Pi3HUX
KJIaciB MPUPOIHUX CIOIYK 3 PO3POOJICHHSIM JIIKAPCHKUX
MpenapariB Ta BIOCKOHAJICHHAM iX TEXHOJOTIH, Ipo-
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IeciB Ta amapariB BHpOOHHMITBA (hiTompemnapariB. Be-
JIMKE 3HAYEHHS MAaloTh poOOTH 3 OTPUMAHHS MOTiaMif-
HOTO COpPOCHTY Ta HOro BUKOPHUCTAHHS JJISI PO3ILICHHS
OJM3BKUX 3a CTPYKTYPOIO MPUPOJHUX cronyk. Haremep
MONMiaMiTHAN COPOEHT IIMPOKO 3aCTOCOBYETHCS 3 Hay-
KOBUMH IIUJISIMU Ta Y BUPOOHHUITBI (DITOXIMIYHUX Tpera-
pariB Ta iHIUBITyaJbHUX PEUOBHH. A pe3yJbTaTH HayKo-
BUX JOCIiKeHb JInTBHHEeHKA B. 1. 1110710 BHKOpUCTaHHS
YO-crieKTpocKorii 3 METO0 BCTAHOBJICHHS OynoBH (iia-
BOHOINIB 13 3aCTOCYBAaHHSAM 1OHI3YIOUMX 1 KOMILIEKCO-
YTBOPIOIOYHMX PEArcHTIB 3aCTOCOBYIOTH HAYKOBIN y Oara-
TBOX KpaiHax CBITY.

XiMi4HI TOCTI/PKCHHS BIH 3aBXK/IU MTOETHYBAB 3 TEXHO-
JIOTIYHHUMH, IO TIPU3BETIO JO0 BIIPOBAKEHHS B IIPOMHUCIIO-
B€ BUPOOHHUILITBO HU3KM JIKAPCBKHUX IPEMaparis 3 pi3HOI
JKapCHKOI POCIMHHOI CHPOBHUHH: KOPEHIB COJIOIKH — T'yC-
THI 1 CyXui eKCTPaKTH, DIiIMpaM, JIKBIPITOH, (akap-
0iH, J1JaBaJIOH; KBITOK IIMUHY MICKOBOTO — (hIaMMH 1 CyXHIt
eKCTPAKT; JIUCTS TOHOPOYKHUKA BEIMKOTO — IUIAHTarIIo-
U], TUIAHTAriH; KOPEHiB MIOJIOMHUII OaiiKanbChKoi — pif-
KHH 1 CyXUil eKCTPaKT, 31TiHAT, acraliHaT, TiCTiHaT, OaliKka-
MiH, OalikaitiH, Oalikadeln; KOpeHiB BaJepiaHH JTIKAPCHKOI:
BaJIepUKa — HACTOSIHKA, BAJICpiKa-TPaHy/M, BaleBIrpaH B
Karcyyiax, MCHOBAJICH B Karicyiax. 11 KOHTPOJIO SIKOCTi
¢iTonpenapariB po3poOIeHi cTaHmapTH: KBEPLETHH, Py-
THUH, 130CaJiITypro3u, Oalikallid, CKyTelIapiH, KarncailyH.

JlutBuHeHko B.1. € aBTOpOM Ta CriiBABTOPOM OLTBIIT HiXK
800 nHaykoBHMX IyOmikamii, 78 OXOPOHHHX JIOKYMEHTIB,
14 moHorpadiit i 247 aHANITUYHUX HOPMATUBHUX JIOKY-
MEHTIB Ha JIiKapchKi npernapary. [1ig #oro kepiBHUIITBOM
3axuIIeHo 12 JAOKTOpPChKUX 1 38 KaHIUIATChKHUX AUCEp-
Tarid. YucaeHHi NpeaCcTaBHUKM HAYKOBOT KoK Bacwiis
IBanoBMua mparroroTh B Ykpaini, Kaskasi, binopyci, Pocii,
kpainax CepenHboi A3ii Ta iHIIMX KpaiHax CBITY.

Pesynbrari HaykoB uX JociikeHb Bacuis [BaHoBHYa
Ta MOro HayKOBOI LLIKOJIM BUSIBWIN 3HAUHUI BIUIUB Ha PO3-
BUTOK (hapMalleBTUYHOT HAYKU i BUPOOHHITBA (hapmarie-
BTHYHOI MPOIYKITiT B YKpaiHi.

IIporsrom cBoro xurrs JIutBunenko B.I. 3apekomen-
nyBaB ceOe SIK TaJaHOBUTHI HAyKOBEIlb, OpraHi3aTtop Ha-
VKM Ta MPaKTHK{, BUCOKOKBaTi(hiKOBaHUN Tpodecionan
cBoeil crpaBu. J[ist Oararbox koser Bacwibs [BaHOBHY He
nriie OyB HE TUTbKH TeHIATbHIM BYCHHM, a W YyHHUM, TO-
TOBUM 3aBX/H JIOTIOMOTTH, MiJATPUMATH, TTOSCHATH Ta Ha-
TIPaBUTH Ha TIPABIJIBHUH IILUISIX JAPYT, KOJIEra Ta HACTABHUK.

He3sBaxaroun Ha Te, 1m0 cepue Bacws [BaHoBHUA Tie-
pecTajio OUTHCS, YACTUHKA HOTO KUTTEBOTO MOTYM sl 3aJ1-
IIUTHCSI 3 HAMH Y BHIVIST HOTO Y4HIB, 3M00YTHX HUM 3HAHb
Ta joceiny. CriounBaiite 3 MupoM Bacwuis [BaHoBHY, Bari
3HAHHA Ta JIOCBIJ 3aIMILIIIACH Y HaAIMHUX pykax Barmx
YUHIB, 5IKi Oy/TyTh IIParHyTH iX 30eperTy Ta IPUMHOXKHUTH.

Pioni, koneau, opysi

Ne 1, 2022




IHpopmauia gna asTopis

JIIEH3IAHI YMOBHA
BUKOPUCTAHHS HAYKOBOI CTATTI
Y dKYPHAJI «®ITOTEPAIIISI, YACOITUC»

Jlinensiap

(I1IF asmopa, cnisagmopig)

Hajzae JlineHsiary, BUJaHHIO KypHany «®DiToTeparis, 4acomuc», OE30IIaTHO HEBUKIIOYHY JIIEH3II0 Ha

BHUKOPHCTAHHS HAyKOBOi CTATTI

(nazea cmammi)

3TiHO 3 HOPMaMH YWHHOTO 3aKOHO/IABCTBA YKpalHH.

JlinieHsiap rapaHTye, 110 BOJIOJIIE BUKJIIFOYHUMHU aBTOPCHKUMU TpaBaMK Ha HajaHy JlilleH31aTy HayKoOBY CTaTTIoO,
1 mepenae oMy Taki mpasa:

1) Ha onyOJiKyBaHHS CTATTi y )KypHai «DiToTeparis, 4aCOmuc,

2) Ha pO3MillleHHsI HAYKOBOT CTATTI MOBHICTIO 200 YaCTKOBO y MepeKi [HTepHeT Ha callTi )KypHay,

3) Ha ajanTamniio Ta Nepekyiaj CTarTi 3TiHO 3 pelaKIiiHUMU BUMOTaMH,

4)  Hajae IOBIAKY MPO MEPEBIPKY CTATTI OO IJIariary,

5) Ha BUKOpHCTaHHS MeTajaHuX cTarTi (Hasa, [1Ib aBropis, aHOTaIii, Oi0MiorpadiuyHi MaTepiain) MUITXOM
00poONeHHd 1 cucTeMarn3allii, JOBEIEHHS J10 3arajlbHOTO BioMa,

6) Ha BHECEHHS JI0 PI3HOMAHITHHUX MOIIYKOBUX CHCTEM, HAyKOMETPUYHUX 0a3, 30KpeMa MixKHAPOIHHUX,

7) Ha mepenady, 30epiraHHs ¥ OINpaIfOBaHHS TEPCOHAIBHUX JaHUX 0e3 OOMEKEHHsS CTPOKY BiJlIIOBIIHO

1o 3akoHy Ykpainu «IIpo 3axuct nepconanbuux aanux» Big 01.06.2010 p.

Jlinensiap

(M.I1. naykoeoi ycmanosu,

wo saceiouye nionuc Jliyenziapa)
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3acnosnuku scypnany:

Bceeykpaincbka rpoMajicbKa oprasizanist
«Acouiauisi paxiBuiB 3 HapoaHOT i HeTpaIMUiHHOT
MeIULMHU YKpaiHu»

Tagpilicbkuii HanioHaJbLHUH YHiBepcHTET

imeni B.I. Bepnaacbkoro

ToBapucTBO 3 00Me:KEHOI0 BiANOBiIaIbHICTIO
«/IHINpoBCcHKUI MeIMYHNUI iIHCTUTYT TpaguUiliHOl
i HeTpaguUiiiHOT MeTUIIMHI»

XKypuaun 3apeectpoBanuii MiHiCTepCTBOM FOCTHIIIT
VYkpainu 23 rpyaasa 2020 poky: CBiZOITBO PO JepKaBHY
peectparito apyKoBaHOro 3aco0y MacoBoi iHdopmariii
Cepist KB No 24626 -1456611P

Moea euoanns:
CTaTTi — YKpaiHChKa, aHDIIHChKA; aHOTAIlIl,
KITIOUOBI CIIOBa — YKpaiHChKa, aHITTIHChKA.

Enexmponny eepcirno nasedeno na caimi yxcypuany
http://phytotherapy.vernadskyjournals.in.ua

i Ha caiitax HBY im. B.1. Bepnaacskoro, TaBpiilicbkoro
HallioHa/IbHOrO YHiBepcurety im. B.I. Bepnaacbkoro

XKypHai € paxoBUM HayKOBO-TIPAKTUYHUM PELIEH30BAHUM
BUJIQHHSM It IyOJlikaniii OCHOBHHX Pe3yJbTaTiB
ICEepTaIiifHuX POOIT y rary3i MeInYHuX, (papMalieBTHIHHX,
610JI0TYHUX HAyK, Y TOMY YHCIIi: Meau4Ha i QizuuHa
peabiniTaris, eproreparis.

BinnoBiganpHiCTh 3a 3MicCT, 100ip, JOCTOBIPHICTH HABEIECHUX
y HayKOBO-NIPAaKTHYHUX MyOiKallisxX xKypHalty (aKxris,
CTaTUCTHYHKX JIAHUX, [IUTAT, IOCHJIaHb HECYTh aBTOPH.
[epenpyk omyOIiKOBaHUX CTaTel MOKIMBHUIL 3a 3TOIH
penaxuii Ta 3 TOCHJIaHHAM Ha KEPEIo.

Knig-2022

PexomennoBano 10 npyky Buenoro Panoro JIHimpoBchKOTO
MEJMYHOTO IHCTUTYTY TPAAULIMHOT 1 HeTpaaULiiHOT
menumHH ([Tpotokon Ne 6 Bix 27 ciuas 2022 poky).

XKypran BrirogeHo a0 [leperiky HayKoBUX (axOBHX BHIaHb
VYkpainu (kareropist «b») 3 GionoriyHuX, METUIHNX
Ta (hapMareBTHYHNX HayK.

091. Fionoeia BignosigHo no Hakasy MOH VYkpainu

Big 15.04.2021 Ne 420 (momarok 3), 222. Meouyuna,

226. @apmayis, npomuciosa gapmayis BiAMOBITHO

1o Hakazy MOH Vxkpaiuu Big 27.09.2021 Ne 1017 (nomarok 3)
Ta 227. @isuuna mepanis, epeomepanis

BianosigHo 1o Hakazy MOH Vkpainu Bix 06.06.2022 Ne 530
(momatok 2).

[igmucano oo apyky: 12.07.2022 p.
Dopmar 60x84/8.

VM. apyk. apk. 11,16.

3am. Ne 0722/285

Haxmang — 100 mpum.

Ju3aiin Ta Bepctka Kysnerosa H. C.

Jpykapus — BugaBamanit nim «I enpBeTHKa»
65101, Ykpaina, M. Ozeca, Byi. [uriesi, 6/1
Tenedon +38 (095) 934 48 28, +38 (097) 723 06 08
E-mail: mailbox@helvetica.ua

CBionTBO Cy0’€KTa BUIABHUYOI CIIPABH
JIK Ne 7623 Big 22.06.2022 p.

Aopeca peoakuii:

04123, m. Knis,

ByJ1. UepBoHOMNiJILCbKA, Oy1. 2B, K. 16,

M. Kuis, HoBa nomra, Bin. 153

BI'O «Acouianis ¢axiBuis 3 HapogHoT

i HeTpaguUiiiHOT MeTUIIMHN YKpaiHW»
Teu.: +38 (050) 353-03-26.

e-mail: phitotherapy.chasopys@gmail.com
WWwWw.uanm.org.ua
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