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Jucepraiiito MpUCBIYEHO MOCITIPKEHHIO aHTUTINEPIIIIKEMIYHOTO MOTEHIANy U
AHTUOKCUJAHTHUX BJIACTUBOCTEM €KCTPaKkTIB IUIOAIB PI3HUX COPTIB JAEpPEHY
cupaBxHboro (Cornus mas L.), 30KkpeMa iXHbOI 3aTHOCTI 3MEHILIYBAaTHU MPOSIBU
NOpYIIEHh  BYTJIEBOAHOTO Ta JIMIJAHOTO OOMIHIB, TPUTHIYYBaTH PO3BUTOK
OKCUJATUBHO-HITPATUBHOTO CTpeCy Ta KOpUTyBaTH (YHKLIOHAJbHUM  CTaH
E€PUTPOLIUTIB UIYPIB 31 CTPENTO30TOLUH-THAYKOBAaHUM ITyKpoBuUM JiadetoM (L1/).

[lykpoBuii niaGeT — 1€ E€HJOKPUHHE 3aXBOPIOBAHHA, IO CYNPOBOKYETHCS
PI3HOMaHITHUMHM METAa0OJIYHUMH MOPYUWIEHHAMU. JlepiuuT 1HCYJiHY Ta XPOHIYHO
MIJBUIICHUH pPIBEHb TIIIOKO3W B KpoBi 3a [/l € umHHWKaMU, SKi CHPUYHUHSIOTH
MOpQOJIOTiuHl, (PYHKIIOHAIBbHI Ta Ol10XIMIYHI 3MIHM. 3a Trinepriikemii aucOanaHc
OKHCHO-BIJHOBHOI ~pIBHOBaru 3yMOBIIOE PO3BUTOK OKCHJIATHBHO-HITPATUBHOTO
CTpeCy, TOIIKOKYIOUYH KIIFOYOBI O1OMOJIEKYJId — OUIKH, JIIMJAH, TJIIKOKOH FOTaTH.
Tomy, epextuBHe nikyBanHs [[J] € BaxIMBUM 1 HEOOXITHUM JIJIsl OKPAIIEHHS SKOCTI
YKUTTS MAIIEHTIB 1 3MEHIICHHS MOBIPHOCTI PO3BUTKY YCKJIQIHEHb. |H €Ki IHCYIIIHY
Ta BXKMBAHHS CUHTETUYHUX MpPEMapaTiB € OCHOBHUMH METOJIaMHU JIIKYBaHHS J1a0eTy.
BukopucTanHs Takux mpernapaTiB 4acTO MPU3BOAMUTH 10 MOOIYHUX €(eKTiB, 30KpemMa
aJIepTriyHUX peaKliid, MOpyIIeHb 3 OOKY IUTyHKOBO-KHILIKOBOTO TPAKTY, METa0OIIUHUX
3MiH, renaTo- Ta He(POTOKCUYHOCTI.

3 ormsay Ha 1€ ICHye moTpeda y MOUIYKYy HOBUX TEpaneBTUYHUX IMIJIXO/IIB,
30KpeMa MPUPOAHUX 3aC001B HA OCHOBI POCIMHHOI CHPOBUHU JIJIS JTIKYBaHHSI TIPOSIBIB

Ta YyCKJIaJHEHb, IMOB’si3aHuX 3 JiaderoM. Jlepen cmopaBxkHid (C. mas) — 1e



MEepPCIIeKTUBHUM BUJl POCIHMH, MomMUpeHud y €Bpomi Ta A3ii. g pocnuna
XapaKTepU3y€eThCs YHIKATbHUMU MOKUBHUMU BIACTUBOCTSIMU T4 MICTUTh KOPUCHI JIJIs
3I0pOB’s 610JIOT1YHO aKTUBHI CIIONYKH Y TUIOJaX, KOPEHsX, JIUCTKaX 1 KBITKax. 3HaYH1
JOCSITHEHHSI Yy KyJbTUBYBaHHI C. mas CTBOPWIM MIAIPYHTS IJisi PO3POOKH HOBHUX
COPTIB 13 IJI0JIaMU PI3HOTO PO3MIpY, KOJIBOPY, (GOpMH, a TAKOXK 13 BIAMIHHUM SIKICHUM
1 KIUTBbKICHUM BMICTOM Ol0aKTHMBHHX peYoBMH. [lmoam pi3HHX COPTIB JAepeHy
MOPOSIBJISIIOTh IIMPOKUM CHEKTp OI10JOTIYHUX BJIACTUBOCTEH, TOMY iX €(EeKTHBHO
3aCTOCOBYIOTh Y HapOJHIA MEIUIIMHI, OJHAK iXHi OioximiuHi edextu 3a 11J] BuBdeHI
HEJI0OCTaTHBO. TOX BXKIIMBUM € JIOCIIIPKEHHS HOBUX COPTIB JIEPEHY Ta BiIOIp THX, SIKI
0 JeMOHCTpyBadu €(PEKTUBHIINII TIMOTIIKEMIYHI W aHTHOKCHUIAHTHI BJIACTHUBOCTI
MOPIBHSHO 3 PaHIlle CEJIEKIIOHOBAHUMHU COPTAMH.

Y miii poboti Ha cTpenTo3oTorMHOBIM Mozaem IIJ[ y mrypiB mociimpKeHO
010X1IMIYHI €EKTH MICThOX EKCTPaKTIB MIoAIB nepeny: coptiB Uholok’, "Koralovyi’,
‘Podolski’, "Yantarnyi” & "Flava’, riopuais Cornus mas x Cornus officinalis copTiB
‘Jerzy’ Ta ‘Tomasz’, a TaKOX JIOTAaHOBOi KHCIOTH — OCHOBHOTO IPHJOITHOTO
IJIIKO3UAY, €KCTparoBaHOro 3 IUIOMAIB JIepeHy copTiB Yantarnyi” & “Flava'.
Excrpaktu niaGeTHYHUM TBapHMHAM BBOJWIM MEPOPATbHO y 1031 20 MI/KTr Macu Tijia
BNPOJIOBXK 14-TU 1HIB, mounHatouu 3 10-ro qus Big MmoMmeHTy iHAYyKIi LIJ1.

ExcrpakTu miomiB aepeHy CpaBKHBOTO XapaKTEPH3YIOThCS 3HAYHUM BMIiCTOM
OloakTUBHUX pedoBHH, 30KkpemMa ipuaoimiB (‘Uholok™ — 21,47 /100 T cyxoi Macu,
‘Koralovyi” — 31,70 r/100 r cyxoi macu, C. mas x C. officinalis — 32,06 r/100 T cyxoi
Mmacw, Podolski” — 14,07 /100 r cyxoi macu, "Yantarnyi” & "Flava” — 20,30 r/100
cyxoi macwu, JioraHoBa kuciotra — 73,99 r/100 r cyxoi macu). B ekcTpakrax miofiB
nepery coptiB Uholok”, ‘Koralovyi” Ta Tri0puaiB i1eHTHU(IKOBAHO TaHIHU
(3,57 /100 r cyxoi macu; 7,16 /100 t cyxoi macu; 9,15 1/100 r cyxoi macw,
BIJIMOBIHO). AHTOIIIaHW BUSBJIEHI B eKcTpakTax 1mioaiB coptiB “Uholok” (9,63 /100 r
cyxoi macu), Koralovyi” (0,27 r/100 r cyxoi macu), ‘Podolski” (3,06 r/100 T cyxoi
macu) Ta TiopuaiB (2,10 /100 r cyxoi macu). EkcTpakTu Ti0/iB XapaKTepu3yrOThCs
BucokuM BmicToM (naBonousiB (‘Uholok”™ — 0,34 r/100 r cyxoi macu, Koralovyi” —

0,54 /100 t cyxoi macu, C. mas % C. officinalis — 0,42 r/100 T cyxoi macw,



"Podolski” — 0,73 1/ 100 r cyxoi macu, ' Yantarnyi” & ‘Flava” — 0,55 /100 r cyxoi
macu). Excrpaktu mioxaiB coptiB "Podolski’, "Yantarnyi” & ‘Flava” Ta noranoma
KHCIIOTa y CBOEMY CKJaal MarTh Ounbine denompHuX KuciaoT (1,285 1/100 r cyxoi
Macu; 2,155 /100 r cyxoi macu; 1,832 /100 r cyxoi Macu, BiJIMOBIAHO) TMOPIBHSHO 3
exctpaktamu 110iB Aepeny copTiB Uholok’, "Koralovyi” ta riOpuais, sKi MICTATh
0,106 t ¢enompanx kucaotr/100 T cyxoi macum, 0,125 1/100 T cyxoi macu Ta
0,156 1/100 r cyxoi macu, BIANOBIAHO. BapTo 3a3HauuTH, MO YHIKAJIBbHICThH
JOCITIKYBAaHUX EKCTPAKTIB 3yMOBJICHA HASBHICTIO Yy IXHBOMY CKJIAJl JIMIIEC BHIIEC
HaBEJIEHUX O10JIOTIYHO AaKTHUBHUX CHONYK. EKCTpakTH HE MICTATh BYIJIEBO/IIB,
BITaMIHIB Ta 1HIIUX JOJaTKOBUX PEUOBHH.

Y  pe3ynbTaTi eKCIEPUMEHTATBHUX JOCHIIKEHb BIEPIIE BCTAHOBJICHO
AHTUTINEPIITIKEMIYHUNA €(EeKT eKCTPaKTIB IUIOMIB JEPEHY CIPaBXHLOTO COPTIB
"Uholok’, ‘Koralovyi” ta riopuzais C. mas *x C. officinalis coptiB "Jerzy Ta "Tomasz’
y 1mypiB 3 iHAykoBaHuM L{/]. I'imormikeMiyH1 BIIaCTUBOCTI €KCTPAKTIB MM1ITBEPHKEHO
Ha OCHOBI JIOCTOBIPHOTO 3HMXEHHS KOHIIEHTpAIlli ITIOKO3W Y KpOBI HATIE, BMICTY
[JIIKOBAHOTO TeMOTJIO0IHY, IUIONI MiJ] MIIKEMIYHUMHU KPUBUMHM MICIS TIIFOKO3HOTO Ta
KPOXMAJIbHOTO HaBaHTXEHHsS, a TaKOoX 3a 3JaTHICTIO I1HTI0OyBaTH aKTHBHICTh
O-TJIIOKO3UAa3M in vitro. Halikpamunii eexT y 3HWKEHHI MOKa3HUKIB, K1 3MIHIOIOThCS
3a Tinepriikemii, NPOAEMOHCTPYBAaB E€KCTPAKT IUIOAIB TiOpUAIB, IO MOB’S3aHO 3
HASIBHICTIO YHIKQJIbHUX O10aKTMBHHMX PEYOBHHH y MOTO CKJIa/i, a caMe€ MOPPOHIZUIY
Ta TIOXITHUX p-KyMapoBOi KHCJIOTH. JIOBENEHO, IO EKCTPaKTH ILIOMIB COPTY
‘Koralovyi” Ta ribpumaiB € CHUIBHINIUMHU I1HT10ITOPAMH O-TJIOKO3UAA3U MOPIBHIHO 3
exctpaktoM 1wioAiB copty Uholok’”. BcTaHoBieHO, 1m0 €KCTpakTH TUIOAIB JEpEeHy
coptry Uholok” 1 riOpuniB NposBIAIOTE KOHKYPEHTHUM THUI  1HTIOyBaHHS
O-TJIIOKO3UAa3u, a eKCTPakT IoAiB copry Koralovyl” — HEKOHKYpEHTHHH THI
1HT10yBaHHS €H3UMY .

JloBeneHo, 110 BCl AOCHIKYBaHI €KCTPAKTH TIJIOAIB ACPEHY 3/1aTHI KOPUTYBATH
(GyHKIIOHATFHUN CTaH EPUTPOIMTIB. 3a BBEJACHHS €KCTPAKTIB 3HMKYBAIach KUIbKICTh
PETUKYJIOLMTIB 1 iXHS J0OOBA MPOAYKIIis, MABUIIYBaJIacsd KOHIIEHTPALlisl TeMOTJIO01HY

Ta 3HUKYBABCS BMICT MeTreMoriio0iny. KinbKicTh epuTpoluTiB y KPOBi 3pocTana 3a



BBEJICHHS €KCTpakTiB 1iofiB copTy Uholok™ Ta ribpuniB. Jlume ekcTpakT IIOJIB
copty "Koralovyi” 3yMOBHUB JOCTOBIpHE 3pOCTaHHS CEPEAHHOTO BMICTY I'€MOIJIO0IHY B
OJTHOMY EPHUTPOIUTI Ta KOJIHOPOBOTO MOKAa3HUKA. AHANI3YyIOUM KHUCEHb TPAHCIOPTHY
(GYHKITIIO €pUTPOIMTIB 32 KPUBUMH JUCOITIAIlI OKCUTEMOIJIO0IHY BCTAaHOBJICHO, IIO
excrpakti TwioAiB coprtiB Uholok’, ‘Koralovyi” Ta riOpuaiB 3MilryBajiu KpuBi
JUCOIIIAIi OKCUTEMOTJI00IHy TpaBOpyd 1 MiJBHUINYBadN BeMWUUHY Pso (3HaueHHS
napiiajgbHOr0 THUCKY KHUCHIO, 33 SIKOTO IeMOrjioOiH HacuueHuil kucHeM Ha 50%).
Excrpakr mmoxiB nmepeny copty Koralovyi’, skuii MICTUTh 3HAa4HY KUIBKICTh
IpUIOIAIB 3 OJHOYACHO HU3BKMM BMICTOM aHTOIIIaHIB, IPOJIEMOHCTPYBAB HAMBHUIITY
e(EeKTUBHICTh Cepel JOCIIKYBaHUX EKCTPAKTIB IIOJI0 HIBEIIOBAHHS IUCHYHKIT
eputporuTiB 3a LJ]. BBeaeHHs €KCTpakTiB IJIOAIB PI3HUX COPTIB JEPEHY LIypaM 3
niabeToM 00yMOBIIIOBAJIO MPUPICT iXHBOI MAaCH MOPIBHSIHO 31 3HWKEHHSAM MacH Tila y
TBapuH 3 LI/I.

[IpoananizoBaHO CTIMKICTh E€PUTPOLMUTIB JI0 il KUCIOTHOTO TEMOJIITHKA Ta
BUSIBJICHO, 1[0 E€KCTPAKTH 3YMOBIIOBAIM 3CyB KPHUBUX TE€MOJI3Y EpUTPOIIUTIB
paBopy4 10 CyONOMyJisiiii €pUTPOLMTIB 13 MiJABUIICHOI CTIWKICTIO, a EKCTPaKT
wio/iB copty Uholok” cripuunHsB 3015IbIIIEHHS MOMYJIAIIT €PUTPOLIUTIB 31 3HUKEHOIO
PE3UCTEHTHICTIO (PETUKYJIOLMUTH Ta ‘“‘cTapl” €pUTPOLUUTH) Ha (HOH1 3HMKEHHS BMICTY
EPUTPOLIUTIB CcepeAHbOl CTilikocTi. Taki 3MiHM OOYMOBJIEHI BJIACTUBOCTSMHU
aHTOIIIaHIB, BMICT SIKUX B €KCTpakTi 1ioaiB copty Uholok” € Oinpimmm, HIX B
eKkcTpakTax mioaiB copty Koralovyi” Ta ribpunais, B 35,7 Ta 4,6 pasza, BiAMNOBIAHO.
JlocnikeHHs allblliaH-1HIYKOBAHOI arperaiiifHoi 3[aTHOCTI €pUTPOLIUTIB JAJI0 3MOTY
BUSIBUTH, 1110 BBEACHHS eKcTpakTiB 1ioaiB copTiB "Uholok’, "Koralovyi” Ta ribpumuis
urypam 3 LJ[ 3yMoBItoBano 3HMKEHHS MOKA3HUKIB arperailii epuTpoLKUTIB, BKa3yl0uu
Ha BIJHOBJICHHS CTPYKTYpH Ta K1JIbKOCTI IOBEPXHEBUX TJIiKaHIB. 3MIHH Y TIIKOKAJIKCI
EPUTPOLIUTIB TEX OyJI0 MIATBEP/HKEHO HA OCHOB1 MIJBUILECHHS BMICTY ClaJOBUX
KUCJIOT Yy CKJajl TJIIKaHIB €PUTPOILMTIB 13 OJHOYACHUM JOCTOBIPHUM 3HIKCHHSIM
iXHBOT KUTBKOCTI B IIa3Mi KPOBI.

OckiabKkM 3a A1a0eTy KOHIIEHTpallisl TVIFOKO3W B IIJIa3Mi KPOB1 I1JBUIIY€THCH,

TOMY TIOCHJTIOE€THCS 1i TPAHCIIOPTYBAHHS B €PUTPOIUTH 1, BIAMOBIIHO, 3aJTy9E€HHSI 10



MeTa0OIIYHUX TMepeTBOpeHb. BBeaeHHs ekcTpakTiB 1wioaiB  coptiB Uholok’,
"Koralovyi’, "Podolski’, "Yantarnyi” & "Flava’, ribpumis (coptiB ‘Jerzy Ta "Tomasz’)
Ta JIOTAaHOBOi Kucjotu mrypam 3 [1J[ 3ymMoBHUIIO JOCTOBipHE 3HMIKEHHS aKTUBHOCTI
JAKTaTACTIIPOreHa3n Ta BMICTY MeTaOoJiTIB IIikojizy (mipyBaty Ta L-makrary) B
epuTporTax 1 TwIazmi KkpoBi. OTpuMaHi 3MiHH 3YMOBJCHI TIMOTJIIKEMIYHUMU
BJIACTMBOCTSIMU €KCTPAKTIB IJIONIB JepeHy. HalicyTTeBimmii BIIIMB cepel; eKCTPAKTIB
I0aiB pizHUX copTiB C. mas MOA0 3HUKEHHS TMOKa3HUKIB, Kl XapaKTepHU3yIOTh
KaTaOoi3M TJIIOKO3W B EPUTPOIMTAX, TPOSBIIA EKCTPAKTH IUIOMIB JCPEHY
cipaBkubporo coptiB Uholok”™ ta "Podolski’, a 3MeHIIIEHHS BMICTY AOCIIIKYBaHHX
MeTaboJIITIB B TIa3M1 KPOBI, 3yMOBIIOBAB eKCTpakT 1o C. mas copty Podolski’.

JlocnipKeHo Ta NiATBEPIKEHO aHTUOKCUIAHTHUM MOTEHIIIal €KCTPAKTIB IUIOIB
PI3HUX COPTIB JIEpeHY B €pUTpOIMTaX 1 Tuiazmi kKpoBi TBapuH 3 L[], 30kpema ixHiii
BITMB Ha MapKepHI MOKa3HUMHU OKCHIATHUBHOTO CTpecy. B epuTpornurax aiabeTHIHUX
IIypiB 3a BBEJCHHS €KCTPAKTIB IUIOAIB M1JBUIIYBAJIACS KOHIIEHTpAIlis BiJIHOBIEHOTO
TJIyTaTIOHY W aKTHUBHICTh AHTHOKCHJIAHTHHUX €H3MMIB: CYNEPOKCHITUCMYyTa3u — 3a
BBeleHH ekcTpakTiB mioAiB coptiB Uholok”, "Podolski’, ribpuais ta noranoBoi
KHCIIOTH; KaTajla3u — 3a BBEIEHHS ekcTpakTiB 1uiofiB coptiB Uholok’, "Podolski’,
“Yantarnyi” & ‘Flava’, noraHoBoi KHCJIOTH, T1OpHiB; TJIyTaTIOHIEPOKCHAA3U — 3a
BBEJICHHS YCIX €KCTPAKTIB.

ExcrnieprMeHTansHO BCTAHOBJIEHO, IO EKCTPAKTH IUJIOMIB JIEPEHY COPTIB
‘Uholok’, "Koralovyi’, riopuaiB, "Podolski’, "Yantarnyi” & ‘Flava" ta noranoma
KHCIIOTa B EPUTPOIMTAX 1 TUIa3Mi JIOCTOBIPHO 3HIXKYBAJIM PIBEHb OKHCHO
MOAM(IKOBAaHUX OUJIKIB 1 BMICT KIHIIEBUX MPOJYKTIB OKCHJAIlli OUIKIB. AHai3yrouu
IHTEHCUBHICTh TEPEKUCHOTO OKWCHEHHs JimiAiB 3a BMmicToM TBK-mo3uTuBHHX
MPOJYKTIB BCTAHOBJICHO, IO BCl €KCTPAKTH, KPIM €KCTPAKTy IUIOAIB JIEPEHY COPTIB
"Yantarnyi” & "Flava’, cnpusuin 1OCTOBIpHOMY 3HMKEHHIO BMICTY LIMX MPOJYKTIB SIK B
mia3Mi, Tak 1 B epuTpounTtax. Bapro 3a3HaunTy, 1110 €KCTPAKTH TUIOAIB AEPEHY COPTY
"Uholok” Ta riOpuaiB 3yMOBWIM HaWBUPAKEHIINN aHTUOKCUIAHTHUN TOTEHINAT B
epuTpoIMTax, a B IuiazMi kposi mrypiB 3 LI/l ekcrpakt mioxiB riopunis C. mas X

C. officinalis coptiB "Jerzy  Tta 'Tomasz'.



3pocranns akTuBHOCTI NO-cuntazu (NOS) ta Bmicty HiTpuT- (NO7") 1 HiTpat-
anioHiB (NOj3;") B eputporutax TBapuH 3 I[/] cBiIUUTh NMpO IHTEHCUBHE OKHCHEHHS
NO Ta po3BUTOK B OpraHi3Mi OKCHJAaTHBHO-HITPATUBHOTO cTpecy. Bei mocmimkyBani
EKCTPAKTH IUIOJMIB JIEPEHY JOCTOBIPHO 3HWKYBaJM aKTHBHICTh 1HAYIHOEIHHOI Ta
KOHCTUTYTUBHOI 130opM NOS. Bmict NO,™ B eputponntax 3HUKYBaBCsI 32 BBEJICHHS
eKCTpakTiB TIoAiB copTy Podolski” Ta riGpuais, HaTomicTs BMicT NO3~ 1OCTOBIpHO
3HMJKYBABCSl 32 BBEACHHS €KCTpakTiB muiofiiB aepeHy coptiB Uholok’, "Koralovyi’,
"Podolski’, ribpuaiB 1 JIOraHOBOI KUCIOTH. AHAI3ylOYM piBEHb HITpaT- 1 HITPUT-
aHIOHIB y TuIa3Mi KpoBi mrypiB 3 LI/ BuUsABIEHO, IO €KCTPAaKTH IUIOAIB JOCTOBIPHO
3HIKyBanu KoHueHTtpaiito NO,-, a coptu Koralovyi’, "Podolski’, "Yantarnyi” &
‘Flava” Ta noranoBa kwuciora 3ymoBIoBaiM 3HMkKEHHA BMicTy NO;~. Cepen
JOCIIIIKYBAaHUX EKCTPAKTIB HaWe(EKTUBHIIIUMU BUSBUJIMCS EKCTPAKTH IUIOJIB
riopuaiB 1 copty Podolski’, ockiiibku 3a iXHbOTO BBEJACHHS MOKA3HUKHU, 3a SKUMHU
OyJI0 TIPOaHAII30BAaHO PO3BUTOK HITPATUBHOTO CTPECY, HAOJIMKAIUCS 10 3HAYCHb Y
KOHTPOJIbHIN IPYIIl TBAPHH.

JiabeT, OKpiM TiHepriikeMii CYNpPOBOJKYETbCS PO3BUTKOM JUCITIMIAEMII.
BusiBieHo J0cTOBipHE 3pOCTaHHS B IUIa3Mi KpPOBI KOHIIEHTpAIlli XOJIECTEpOTY,
TPUTIIIEPUAIB 1 JinonpoTeiniB HU3bkoi muibHOCTI (JIITHII]) Ha doni 3HMKEHHS
JinonpoTeiHiB Bucokoi uiuibHocTi (JITIBIL[) B giabeTMuHHMX TBapvH. 3HUKEHHS
KOHIIGHTpAIlli XOJIECTepOJly 3yMOBIIOBAIM EKCTPAaKTH MIoAiB copty Podolski’,
riOpuaiB Ta jgoraHoBa KUcioTa. [[ocTOBipHE 3HMKEHHS KOHUEHTpALil TPUTIILEPUAIB
Oyno0 BHSBIEHO 3a BBEIEHHS eKkcTpakTiB mioAiB copty Uholok’, ribpuais Ta
JIOTaHOBOI KHUCJIOTH. BCTaHOBIIEHO 3JaTHICTh EKCTPAaKTy IUIOAIB JEPEHYy COpTY
"Uholok” Ta moranoBoi kucioTu miaBuiryBatu konuentpauiro JIIIBII ta 3umxkyBatu
JIITHIL. 3a mnoxa3HWKaMu JIMITHOTO TPOo(dUII0 Ta PO3paXxOBaHMMH I1HACKCAMU
aTepOreHHOCTI BCTAHOBJIEHO, 1[0 HAWKpalIUi aHTHATEPOre€HHUM MOTEHIia] MPOosiBUIa
JIOTaHOBA KHCIIOTA.

OTtpuMaHi pe3ynbTaTd OOTPYHTOBYIOThH TIMOTTIKEMIYHUNA Ta aHTHOKCHIAHTHHI
edekTn excTpakTiB mioiB aAepeny coptiB Uholok’, "Koralovyi’, ribpuais y mia3mi

KpoBi mypiB 3 [I/] 1 37aTHICTh €KCTPAKTIB BiJHOBIIOBATH CTPYKTYPHO-(DYHKITIOHATBHI



NOpPYUICHHS B epUTpoIuTax. JloBeIeHO KOPUTYBAJIbHUN BIUIMB YCIX €KCTPAKTIB IUIO/AIB
JIepeHy Ha MapKepHI IMOKAa3HWKH BYTJIEBOJHOI0 OOMIHY B IuIa3Mi KpOB1 IIypiB 3
niabeToM, a TaKoXK 3[JaTHICTh 3MEHIIYBaTH MPOSBH META0OJMIYHHX TMOPYIIEHb Ta
OKCUJATUBHO-HITPATUBHOTO CcTpecy B eputporutax TBapuH 3 LIJI. HocmimxyBaHi
eKCTPaKTH IUIONIB JiepeHy, KpiMm copty Koralovyi’, mposBIsSiOTh HOPMAai3yIOUHii
BIUTMB Ha JIIiAHUN TpodisTb TIa3MH KPOBI ITyPiB 3 Aia0eTOM.

OTxe, €KCTpaKTH TUIOAIB PI3HUX COPTIB JIEPEHY CIPaBXKHHOTO MOXKYTh OyTH
MOTCHIIIMHUMHU TIPUPOAHUMH 3ac00aMU JJIsl JTIKYBAaHHS MOPYIIEHb BYTJICBOJHOTO Ta
mimigaoro oomiHiB 3a IIJ]. TlpoBeneHi mociimkeHHS W OTpUMaHI eKCIIEPUMEHTAJbHI
pe3yIbTaTH MOXKYTh CIIPUSTH MPAKTUYHOMY 3aCTOCYBAHHIO €KCTPAKTIB IUIOJIB JIEPEHY
y HedapMakoJIoriyHuX miaxogax a0 jgikyBanHs L[J[. BapTo 3a3HaunTH, 1110 €KCTPAKTH
wioniB Cornus mas L. copty "Podolski” ta ribpunis C. mas x C. officinalis copTiB
‘Jerzy’ ta "Tomasz’ € HaWNEpCHEKTUBHIMIMMU NPUPOJHUMHU aHTUA1a0CTUYHUMU
YUHHUKAMH 31 3HAYHUM O10JIOTTYHUM MTOTEHI1AJIOM.

Knwuogi cnosa 0o oucepmauii: yKpoBuil aiabeT, €KCTPAKTH IUJIOMIB PI3HHUX
COpPTIB JIEPEHY CIPaBKHbOTO, JIOTAHOBA KHUCJIOTa, TINEPIIiKeMis, OKCHUJIATUBHO-
HITPATUBHUN CTpEC, €PUTPOIIMTH, IUIa3Ma, reMOrjo0iH, aHTHOKCHJIAHTHA CHCTEMa,

€H3UMaTUYHa aKTUBHICTh, META00I13M, JIIAHUN Tpodiib, OioMeauYHa 11arHOCTHKA.



SUMMARY
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knowledge 09 — Biology). — Ministry of Education and Science of Ukraine. — Ivan
Franko National University of Lviv, Lviv, 2026.

This dissertation focuses on investigating the antihyperglycaemic potential and
antioxidant properties of fruit extracts from different cultivars of cornelian cherry
(Cornus mas L.), in particular their ability to reduce the manifestations of
carbohydrate and lipid metabolism disorders, inhibit the development of oxidative-
nitrative stress, and restore the functional state of erythrocytes in rats with
streptozotocin-induced diabetes mellitus (DM).

Diabetes mellitus is an endocrine disease accompanied by various metabolic
disorders. Insulin deficiency and chronically elevated blood glucose levels in diabetes
are factors that cause morphological, functional, and biochemical alterations. In
hyperglycaemia, an imbalance in the redox balance leads to the development of
oxidative-nitrative stress, damaging key biomolecules — proteins, lipids, and
glycoconjugates. Therefore, effective treatment of DM is important and necessary for
improving patients’ quality of life and reducing the risk of complications. Insulin
injections and synthetic drugs are the main treatments for diabetes. The use of such
drugs is often associated with side effects, including allergic reactions, gastrointestinal
disorders, metabolic alterations, as well as hepato- and nephrotoxicity.

Considering this, there is a growing need to explore novel therapeutic strategies,
particularly plant-based natural remedies, to treat the manifestations and complications
associated with diabetes. Cornelian cherry (C. mas) is a promising plant species
widely distributed in Europe and Asia. This plant possesses unique nutritional
properties and contains health-beneficial biologically active compounds in its fruits,

roots, leaves, and flowers. Significant advances in the cultivation of C. mas have
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enabled the development of new cultivars with fruits differing in size, colour, shape,
and in the qualitative and quantitative composition of bioactive substances. Fruits of
the different cultivars of cornelian cherry exhibit a broad spectrum of biological
properties. Therefore, they are effectively used in traditional medicine, however, their
biochemical effects in DM have not been sufficiently studied. It is also important to
study new cornelian cherry cultivars and select those with more effective
hypoglycaemic and antioxidant properties compared to previously known cultivars.

In this study, the biochemical effects of six fruit extracts from cornelian cherry:
"Uholok” and "Koralovyi” cultivars, hybrids of Cornus mas x Cornus officinalis of
‘Jerzy’ and ‘Tomasz™ cultivars, 'Podolski’, "Yantarnyi” & ‘Flava’ cultivars, and
loganic acid — the principal iridoid glycoside, extracted from fruits of C. mas
“Yantarnyi” & ‘Flava” were investigated in a streptozotocin-induced DM rat model.
The fruit extracts were administered orally to diabetic animals at a dose of 20 mg/kg
of body weight for 14 days, starting on the 10th day after DM induction.

Cornelian cherry fruit extracts are characterized by a significant content of
bioactive substances, in particular iridoids ("Uholok”™ — 21.47 g/100 g of dry weight
(d.w.), ‘Koralovyi” — 31.70 g/100 g of d.w., hybrids of C. mas x C. officinalis —
32.06 g/100 g of d.w., 'Podolski” — 14.07 g/100 g of d. w., "'Yantarnyi" & "Flava" —
20.30 g/100 g of d.w., and loganic acid — 73.99 g/100 g of d.w.). Tannins were
identified in the extracts from fruits of the "Uholok’, 'Koralovyi” cultivars of C. mas
and C. mas % C. officinalis hybrids (3.57 g/100 g d.w.; 7.16 g/100 g d.w.; 9.15 g/100 g
d.w., respectively). Anthocyanins were found in the fruit extracts from the "Uholok’
(9.63 g/100 g d.w.), 'Koralovyi” (0.27 g/100 g d.w.), "Podolski” (3.06 g/100 g d.w.)
cultivars, and the hybrids of C. mas x C. officinalis (2.10 g/100 g d.w.). Cornelian
cherry fruit extracts are characterized by a high content of flavonols (*Uholok”
cultivar — 0.34 g/100 g d.w.; 'Koralovyi™ cultivar — 0.54 g/100 g d.w.; C. mas X
C. officinalis hybrids — 0.42 g/100 g d.w.; "Podolski” cultivar — 0.73 g/100 g d.w.;
“Yantarnyi” & "Flava“ cultivars — 0.55 g/100 g d.w.). Fruit extract from "Podolski’,
“Yantarnyi” & "Flava’” cultivars of C. mas and loganic acid in their composition have

more phenolic acids (1.285 g/100 g d.w.; 2.155 g/100 g d.w.; 1.832 g/100 g d.w.,



respectively) compared to the extracts from the "Uholok’, "Koralovyi” cultivars and
C. mas x C. officinalis hybrids, which contain 0.106 g phenolic acids/100 g d.w.,
0.125 g/100 g d.w. and 0.156 g/100 g d.w., accordingly. It is worth noting that the
uniqueness of the studied extracts is due to the presence in their composition of only
the above-mentioned biologically active compounds. The extracts do not contain
carbohydrates, vitamins, and other additional substances.

As a result of the research, the antihyperglycaemic effect of the fruits extracts
from the "Uholok” and "Koralovyi” cultivars of C. mas and C. mas x C. officinalis
hybrids was demonstrated for the first time in rats with induced diabetes. The
hypoglycaemic effect of the extracts was confirmed by a significant reduction in
fasting blood glucose concentration, glycated haemoglobin content, areas under the
glycaemic curves after glucose and starch loading, and the ability to inhibit
a-glucosidase activity in vitro. The most pronounced effect in reducing indicators that
changed during hyperglycemia demonstrated the fruit extract from the hybrids, due to
the presence of unique biologically active compounds in its composition, namely
morroniside and p-coumaric acid derivatives. It was revealed that extracts from fruits
of C. mas the cultivar 'Koralovyi” and the hybrids are stronger inhibitors of the
a-glucosidase compared to extract from fruits of the "Uholok” cultivar of C. mas. Also
was found that extracts from the fruits of the "Uholok” cultivar and the hybrids of
C. mas x C. officinalis exhibit competitive inhibition of the a-glucosidase, whereas
the extract from the fruits of the "'Koralovyi® cultivar — a non-competitive type of
a-glucosidase inhibition.

All studied fruit extracts from the different cultivars of cornelian cherry are
capable of correcting the functional state of erythrocytes. Extracts significantly
reduced reticulocyte counts and daily production of reticulocytes, while increasing
haemoglobin concentration and reducing methaemoglobin content. An increase in
erythrocyte count was observed following administration of fruit extracts from the
“Uholok” cultivar and C. mas % C. officinalis hybrids. Mean cell haemoglobin in one
erythrocyte and colour index were increased only after oral administration of extract

from fruits of the "Koralovyi™ cultivar of C. mas. Analysing the oxygen transport
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function of erythrocytes according to the oxyhaemoglobin dissociation curves, it was
found that fruit extracts from the "Uholok” and "Koralovyi™ cultivars, as well as the
hybrids shifted to the right oxyhaemoglobin dissociation curves and increased the
value of Psy (the value of the partial pressure of oxygen at which haemoglobin is
saturated with oxygen by 50%). Extract of the "Koralovyi” cultivar, which contains a
significant amount of iridoids with a simultaneously low content of antocyanins,
demonstrated the highest effectiveness among the studied extracts in preventing
erythrocyte dysfunction in experimental diabetes. Per os administration of fruit
extracts from different cultivars of C. mas to diabetic rats caused an increase in their
weight compared to a decrease in body weight in animals with diabetes.

A study of erythrocyte resistance to acid-induced haemolysis showed that
extracts caused a rightward shift in the erythrocyte haemolysis curves towards the
subpopulation of erythrocytes with increased resistance. Fruit extract from the
‘Uholok” cultivar resulted in an increase in the population of erythrocytes with
reduced resistance (reticulocytes and “old” erythrocytes), against a decrease in the
content of erythrocytes with moderate resistance. Such results can be explained by the
properties of anthocyanins, the content of which in the fruit extract from cornelian
cherry of the "Uholok” cultivar is higher than in the fruit extracts of the "Koralovyi’
cultivar and the hybrids of C. mas % C. officinalis by 35.7 and 4.6 times, respectively.
The study of the aggregation ability of erythrocytes induced by Alcian blue revealed
that the administration of fruit extracts from C. mas cultivars "Uholok” and
"Koralovyi” and the hybrids to diabetic rats caused a decrease in the parameters of
erythrocyte aggregation, indicating the restoration of the structure and number of
surface glycans. Changes in the glycocalyx of erythrocytes were also confirmed on the
basis of an increase in the content of sialic acids in the composition of erythrocyte
glycans, with a simultaneous significant decrease in their number in the blood plasma.

In diabetes, elevated plasma glucose levels lead to increased glucose transport
into erythrocytes and its involvement in metabolic transformation. Administration of
fruit extracts derived from the ‘Uholok’, "Koralovyi” "Podolski’, "Yantarnyi” &

‘Flava’” cultivars of C. mas, C. mas * C. officinalis hybrids (‘Jerzy  and "Tomasz’
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cultivars), and loganic acid to rats with DM caused a significant decrease in lactate
dehydrogenase activity and the content of metabolites of glycolysis (pyruvate and
L-lactate) in erythrocytes and blood plasma. These results can be explained by the
hypoglycaemic properties of extracts. The most significant effect among the fruit
extracts of different cultivars of the cornelian cherry on reducing the indicators
characterizing glucose catabolism in erythrocytes was shown by fruit extracts of the
cornelian cherry the "Uholok”™ and "Podolski” cultivars, as the decrease in the content
of the studied metabolites in blood plasma, was caused by the extract from C. mas
"Podolski” cultivar.

The antioxidant potential of extracts from fruits of different cultivars of
cornelian cherry in erythrocytes and blood plasma of animals with DM was
investigated and confirmed, particularly in relation to their effect on preventing
manifestations of oxidative-nitrative stress. An increase in the level of reduced
glutathione and the activity of antioxidant enzymes were determined in erythrocytes of
diabetic rats after treatment with extracts: superoxide dismutase — after administration
the extracts from fruits of C. mas cultivars "Uholok’, "Podolski’, the hybrids and
loganic acid; catalase — after the administration of fruit extracts from the "Uholok’,
"Podolski’, "Yantarnyi” & ‘Flava“ cultivars, the hybrids and loganic acid; glutathione
peroxidase after treatment with all of the above-mentioned extracts.

It has been experimentally revealed that extracts from fruits of the "Uholok’,
‘Koralovyi’, "Podolski’, "Yantarnyi” & ‘Flava" cultivars, C. mas *x C. officinalis
hybrids, and loganic acid in erythrocytes and blood plasma significantly reduced the
level of oxidatively modified proteins and the content of advanced oxidative protein
products. Analysing the intensity of lipid peroxidation by the content of TBA - reactive
substances, it was found that all extracts, except the extract from fruits of the
“Yantarnyi” & ‘Flava’ cultivars of C. mas, significantly reduced the content of these
products in both plasma and erythrocytes. It is worth noting that fruit extracts from the
“Uholok” cultivar of the cornelian cherry and hybrids caused the most pronounced
antioxidant potential in erythrocytes and in blood plasma of rats with DM extracts

from fruits of C. mas x C. officinalis hybrids.
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An increase in nitric oxide synthase (NOS) activity and the content of nitrite
(NOy") and nitrate (NO;7) anions in erythrocytes of diabetic animals results from the
intensive oxidation of nitric oxide and the development of oxidative-nitrative stress.
All studied cornelian cherry fruit extracts led to a decrease in the activity of inducible
and constitutive isoforms of NOS. The content of NO;™ in erythrocytes decreased after
the administration of fruit extracts from the "Podolski” cultivar and the hybrids, while
NOs~ content was significantly reduced after the administration of extracts from
C. mas cultivars "Uholok’, ‘Koralovyi’, ‘Podolski’, the hybrids of C. mas X
C. officinalis, and loganic acid. It was found that all cornelian cherry fruit extracts
reduced the concentration of nitrite anions, and fruit extracts from the 'Koralovyi’,
"Podolski’, "Yantarnyi” & ‘Flava“ cultivars of C. mas and loganic acid caused a
decrease in the nitrate anions content in the blood plasma of rats with diabetes. Among
the studied extracts, the most effective were the extracts from the "Podolski” cultivar
of C. mas and the hybrids, since with their administration, the indicators by which
nitrate stress was analysed approached the values in the control group of animals.

In addition to hyperglycaemia, diabetes is associated with dyslipidaemia.
Diabetic animals exhibited significantly elevated plasma levels of cholesterol,
triglycerides, and low-density lipoproteins (LDL), and in contrast reduced high-
density lipoproteins (HDL). The decline in cholesterol concentration was observed
following the administration of the extracts from fruits of the "Podolski” cultivar of
C. mas, the hybrids, and loganic acid. A significant decrease in the concentration of
triglycerides was found after the administration of the extracts from fruits of the
"Uholok” cultivar, the hybrids, and loganic acid. The ability of the extract from fruits
of the "Uholok” cultivar of C. mas and loganic acid to increase the HDL concentration
and reduce LDL levels has been revealed. According to lipid profile indicators and
calculated atherogenicity indices, it was found that the strongest antiatherogenic
potential was exhibited by the loganic acid.

The obtained results confirm the hypoglycaemic and antioxidant effects of
extracts from the fruits of the "Uholok’, "Koralovyi” cultivars and the hybrids in

diabetic blood plasma, as well as their ability to restore structural and functional
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disorders in erythrocytes. The corrective effect of all studied extracts on marker
indicators of carbohydrate metabolism in the blood plasma of rats with diabetes, as
well as the ability to reduce the manifestations of metabolic disorders and oxidative-
nitrative stress in erythrocytes of animals with DM, has been proven. Fruit extracts
from C. mas, except the fruit extract of the "Koralovyi” cultivar, exhibit a corrective
effect on the lipid profile of diabetic rats’ plasma.

Therefore, extracts from different cultivars of cornelian cherry may be potential
natural remedies for the treatment of disorders of carbohydrate and lipid metabolism in
DM. The conducted studies and obtained experimental results may contribute to the
practical application of cornelian cherry fruit extracts in non-pharmacological
approaches to the treatment of DM. It is worth noting that fruit extracts from the
"Podolski” cultivar of C. mas and C. mas *x C. officinalis hybrids are the most
promising natural antidiabetic agents with substantial biological potential.

Keywords for the dissertation: diabetes mellitus, fruit extracts from different
cultivars of the cornelian cherry, loganic acid, hyperglycaemia, oxidative-nitrative
stress, erythrocytes, blood plasma, haemoglobin, antioxidant system, enzymatic

activity, metabolism, lipid profile, biomedical diagnostic.
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