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Hucepraniitna  po0GoTa  IPHUCBSYEHA  JOCHIDKEHHIO  TIMOTJIIKEMIYHMX  Ta
AHTUOKCUJAHTHUX BJIACTUBOCTEH EKCTPAKTIB UYEPBOHUX 1 JKOBTUX IUIOMIB JEPCHY
CIIPaBXHBOTO Ta JIOTAHOBOT KMUCJIOTH HA MOJIEII €KCIIEPUMEHTAIBHOTO ITyKPOBOTO JiabeTy
y IIypiB Ta 3JaTHOCTI EKCTPAKTIB 3MEHIIYBaTH HETAaTUBHUM BIUIMB OKHUJIATHBHO-
KapOOHUIBHOIO CTpeCY Ha (PYHKIIOHAILHUI CTaH JEHKOLMTIB NepudeprudHoi KpoBi.

I{ykpoBuii miaber ¥ J0CI 3alWINAETHCS OAHIEID 3 HAWMAKTyaJIbHINIUX MEIUKO-
COIlIaJIbHUX TMPOOJIeM CYCIUIBCTBA, a/DKE€ HAICKUTh A0 10 HaWMOMIUpEeHIMNX
3aXBOPIOBAHb B YCbOMY CBIT1 1 TMIPU3BOAUTH JI0 YPa)K€HHsI 0araTbOX CHCTEM Ta OPraHiB.
OpHi€l0 3 TOPUYMH PO3BUTKY CEPHO3HUX YCKIATHEHb € BUHUKHEHHS 1HQEKIiHO-
3anaJibHUX TpoLeciB 3a Aiabery, 1mo OOyMOBJIEHO MOPYUIEHHSAM (DYHKIIIOHYBaHHS
IMYHOKOMIIETEHTHUX KJIITHH KPOBIi, 30KpeMa JiehkouuTiB. Cepen ycix KIITHH OpraHi3my
KJIITUHUA KPOB1 OJHI 3 MEPIIMX 3a3HAIOTH 0€3MOCEePEHHOTO BIUIMBY BUCOKOI KOHIIEHTpAIIil
IIII0K034. JloBroTpuBaia rinepriikemMis 3yMOBIIOE€ HaMIpHE YTBOPEHHS aKTUBHUX (popM
okcureny (A®QO), MmO CHOPUYMHSIOTH YHUCJACHHI YIIKOKEHHS, METaOOJIuHI 3MIHHM Ta
PO3BUTOK OKCHJIATUBHOTO CTPECY.

3 orsAny Ha 1€, MOIIYK MpenapariB, IO 37aTHI MPOSBIISTH IIUPOKUNA CHEKTP Jii 1
XapaKTEepU3ylThCA HE JIMIIE TINOTJIIKEeMIYHUMH BJIACTUBOCTSMH, aje ¥ 3/aTHI
3MCHIITYBAaTH HETAaTUBHUI BIUIUB OKCHIATHBHOTO CTPECY € BXKJIMBHM Y Teparii I[yKpOBOTO
niabeTy. 3a OCTaHHI ACCATWIITTS, HE3BAKAIOYM HA 3HAYHUN TPOTPeC, NOCATHYTUH Yy
JOCIIKEHH] aHTHUIIAa0ETUYHUX TpernapariB, pPe3yibTaTH JIKyBaHHS MAIIEHTIB BCE IIIE
naneki Bij JockoHanocTi. [l Meroau JiKyBaHHS MalOTh JACSKI HEMOJIKH, BKIIIOYAIOUU
BUHUKHEHHS CTIMKOCTI JI0 JIIKiB, MOOIYHHUX €()EeKTiB 1 HaBITh TOKCUYHICTh, a TAKOXK BHUCOKA

BapTiCTh mpenapaTiB. Tomy, QiToTepamis 3aJUIIAETECS OJHUM 3 BAXKJIUBHUX JDKEpEN



OTpUMaHHs O10JIOTIYHO-aKTUBHUX KOMIIOHEHTIB JUIsi PO3POOKH  aHTH1a0E€THUYHUX
npenapaTiB. [lepcieKTUBHOIO POCIUHOIO, SKa TOLIMpEHAa Ha TepuTopli YKpaiHu Ta
IeHTpaapHoi €Bponu, € aeped crnpapxHid (Cornus mas L.). [lmoau miei pociauHu Ta
mpenapaTd Ha iX OCHOBI 37]JaBHA BUKOPUCTOBYETHCS y HApOAHIM MEAMIIMHI, MPOSIBISIOTH
pI3HOMaHITHI (papMaKoJIOTiuHI BIACTUBOCTI, MPOTE iXHI €PEKTH € M0 JOCIIPKCHUMH 32
[IJI, 30kpeMa iX BIUIMB Ha IMYHOKOMIIETEHTHI KIITMHU KpoBl. ToMy, OTpUMaHHs
EKCTPAKTIB IUJIOMIB JIEPEHY CIPaBXHbOTO Ta BHUBYEHHA iX OIOJIOTIYHUX BJIACTUBOCTEH
JaCTh 3MOTY OI[IHUTH MEPCHEKTUBY BUKOPUCTAHHS €KCTPAKTIB SIK MOXJIMBUX MpeErapaTiB
IU1sl Tepanii qi1adery.

VY pesynbrari aHamizy SKICHOTO Ta KIJIbKICHOIO CKJIaay OTPUMAaHUX EKCTPAaKTIB
YEpBOHUX 1 )KOBTUX IUIOAIB JIEPEHY CIPABKHBOTO BHUSIBICHO 29 OCHOBHHUX CIIOJIYK 3 JIBOX
rpyn: 8 ipumoiniB Ta 21 ¢eHosbHA CHOMyKa, 30KpeMa aHTOIiaHu, (DEHOJIbHI KHCIIOTH Ta
¢dbnaBoHomu. BojHouac, BCTaHOBJIEHO, IO AHTOLIAHM Ta MOXiAHI Kemrdeponay Oyiu
11eHTH(ikoBaH1 BUKIIOYHO B €KCTPAKTI YEPBOHUX IUIOIIB JepeHy crhpaBxkHboro. Cepen
1pUI0i11B BUALIICHO TPU 130MEpH JIOTAHOBOI KUCJIOTH, CBEPO3U]I, JIOTAHIH, CEKOKCUJIOTaHIH
1 Ba 130MepH KOpHY3uay. BusiBieHo, 110 BMICT JIOTAaHOBOI KHCIIOTH y CKJIaai 000X
€KCTPaKTIB € HaWBUIIMM cepell YCIX 1AEHTHU(PIKOBAHMX CIOJYK Ta 30KpeMa TIpynu
IpUI0IIB 1 TOMY, JIOTAHOBY KHCJIOTY €KCTparyBajlid 3 J>KOBTUX IUIOAIB JIEPEHY
CIIPaBXHBOTO 1 TOCIKYBAJIHU SIK OKPEMHUN €KCTPAKT.

Brnepiie BCTaHOBIEHO LYKPO3HUKYBAIbHUI €EKT €KCTPAKTIB YEPBOHUX 1 )KOBTHUX
IJIOJIIB JEPEHY CIPaBXKHBOTO Y IIypiB 31 CTPENTO30TOIMH-1HIYKOBAaHUM J11a0E€TOM 3a
BBeJIeHH Yy /1031 20 MI/Kr mMacu Tula BOPOJOBXK 14 1HIB, HA IO BKa3yHOTh 3HMKCHHS
KOHLIEHTpAIli TJIFOKO3U Ta IHTETPAJIbHOTO MOKA3HUKA TUIOUI MiJl TJIIKEMIYHUMU KPUBUMH.
Exctpakt n0oraHoBOi KHCIOTH HE TPOSBIAB TinoriikemMiyHoro edekty. Bomnodac,
JOCTOBIpHE 3HM)KEHHSI PIBHS IIIKO3UIILOBAHOTO T€MOTJI001HY BUSBIICHO JIMIIE Y BIJIIOBIIb
Ha BBEJEHHS CKCTPAKTy YEPBOHHMX IUIOAIB JepeHy. Taki pe3yabTaTd CBig4aTh PO
CWIBHIIIMKM TIMOTIIKEMIYHUN TOTEHITIA I[OTO €KCTPaKTy, 1110, WMOBIPHO, TOB’SI3aHO 3
HAsIBHICTIO B MOTO CKJIaJ1 CIOJYK, BIACYTHIX B IHIIHUX €KCTPAKTaX.

JlocnmikeHo 3AaTHICTh EKCTPAaKTIB IUIOAIB JepeHy 1HTiOyBaTH aKTHUBHICTh

Q-TIIFOKO3UIA3M SIK OOWH 3 MOXKJIMBHX MEXaHI3MIB BCTAHOBJIEHOI TIHOTIIKEMIYHOI ii.



BusiBneno iHriOyBanbHui eQeKT yciX JOCHKYBaHMX €KCTPAaKTIB IUJIOMIB JEpeHy
CIOPaBXHHOTO HA aKTUBHICTh Q-TNIOKO3Una3u Saccharomyces cerevisiae. Ilpote
BCTAHOBJICHO, 1[0 €KCTPaKT YEPBOHUX IUIOMIB BHUSABISE HANUCHIIBHINII 1HT10yBaJIbHI
BJIACTHBOCTI, a 3[ATHICTH JIOTAHOBOi KUCJIOTH NPUTHIYYBaTH AKTHUBHICTH LIbOTO €H3UMY
Oyna cialIIor0 TOPIBHAHO 3 EKCTpaKTaMHM YEePBOHMX 1 JKOBTHX IUIOJIB. BoaHouac,
JIOBE/ICHO, IO €KCTPAKTH >KOBTHUX 1 YEPBOHMX IUJIOJIB MPOSBIISIIN 3MIIIAHUM, a JIOTaHOBA
KHUCIIOTa — HEKOHKYPEHTHUWM THUIl 1HTIOYBaHHS Q-TJIIOKO3WMJA3H, II0 MOXE TIOSCHUTU
pI3HHUII0 B ¢(PEKTUBHOCTI BIUIMBY EKCTPAKTIB Ha aKTHBHICTh €H3UMY IN Vitro Tta ix
rimoriikeMiqyHul epexT in Vivo.

3’sCOBaHO, 110 €KCTPaKTU IUIOJIB JACPEHY CIPABXKHBOTO CIPHUSIIM MPUPOCTY MACH
Tina y mypiB 3 ekcnepumeHTanbHuM L[/l Taki pe3ynapTaTu cBimuaTh Mpo MO3UTHUBHUM
BIUIMB €KCTPAKTIB HAa METa0OJIIYHI MPOIECH B OpraHi3mi. BCTaHOBIIEHO TiJIBUIIICHHS
CEPEeIHbOT0 BMICTY T€MOTJI00IHY B OJJHOMY €pUTPOIIMTI 32 BBEJCHHS €KCTPAKTY >KOBTHUX
IUIOJIIB JIEPEHY Ta JIOTAHOBOI KUCIIOTH, a TaKOXX 3POCTAHHS KOHIIEHTpAllli reMOIJIO0IHY Y
IIypiB, SKI OTPUMYBAIH JIOTAHOBY KHCJIOTY. TaKOK BUSBIICHO, IO €KCTPAKTH YEPBOHUX 1
KOBTHUX TUIOJIB CIIPUSUTH 30UTBIIIEHHIO TOMYJISIT €pUTPOIUTIB 13 MiABUIICHOIO CTIAKICTIO
70 KHCJIIOTHOTO TE€MOJIITUKA, 0 BUPAXANOCAd y 3MIIIEHH] MIKYy €pUTPOrpaMy BIIPaBO Ta
3pOoCTaHHI Yacy remodiizy. BojHouac, BBEIEHHS JIOTAHOBOI KHCIIOTH HE 3yMOBIIIOBAJIO
MO3UTHUBHUX 3MiH, a PO3MO/IIJT €PUTPOLIUTIB 32 BIKOBUMU MOMYJISAIISIMU MPOJAEMOHCTPYBaB
30UIBIIICHHS KJIITUH 31 3HUKEHOIO0 PE3UCTEHTHICTIO MPUOIN3HO B 1,5 pasm.

VY pesynbraTi JOCTiMKEHHSA IN VIO aHTHOKCHIAHTHUX BJIACTUBOCTEH CKCTPAKTIB
yepBOHUX 1 xkoBTUX TwiomiB Cornus mas L. wa Moxeni memOpaH JimmocoMm 3
dbochaTuaIMIXOMIHY KypsSdoro SHI MPOJIEMOHCTPOBAHO 3/IaTHICTH 000X EKCTPaKTIB
3aXUINATU JIMJAHY MEMOpaHy BiJ BIUIbHUX paguKaliB, IHIYKOBAaHWX XIMIYHMUMH Ta
(G13UYHUMHY YUHHUKAMHU.

JlocmimkeHo Takox IN VIVO aHTHOKCHIAHTHI BJIACTHBOCTI EKCTPAKTIB IUIOIB
Cornus mas L. Ta Bmepimie BCTaHOBJIICHO iX BIUIMB Ha TMPO/aHTUOKCUIAAHTHUN CTaTyC
JedKouTiB nepudepudHoi kponi nrypis 3a LJ[. Bussieno, mo gociigkyBaHi eKCTPaKTH
oOyMOBIIOBaNIM 3HIKEHHS piBHI A®PO B Jeilkonurax KpoBi TBapuH 3 JAiabeToMm.

Boanouac, 3’sicoBaHO, 110 BBEACHHS EKCTPAKTy YEPBOHUX IUIOAIB JIEPEHY CHpHUsIE



3pOCTaHHIO AKTHBHOCTI CYIMEPOKCHUIJMCMYTa3W Ta KaTaja3d, a TaKOX IIiJBUIIECHHIO
aKTUBHOCTI TIyTaTIOHPEAYKTa3H Ta BMICTY BIJHOBJICHOTO TNyTaTiOHYy. EKCTpakT >kKOBTHX
IUIOJIIB JIEPEHY CHPHSIB 3POCTAHHIO aKTMBHOCTI KaTajla3u Ta IIyTaTIOHINEPOKCHIA3H, a
BBEJICHHS JIOTAHOBOI KHCJIOTH TBapuHaMm i3 [IJI 3mificHIOBajIO TMO3WUTHUBHUN BIUIMB Ha
[IIyTaTIOHOBY JIAHKY 3aXUCTY Ta CIPUSIIO 3pOCTaHHIO aKTUBHOCTI KaTanasu.

JocnimpkeHo BIUIMB eKCTpakTiB IioaiB Cornus mas L. Ha piBeHb MEPEKHUCHOIO
OKWCHEHHS JIMaiB Ta (OpMyBaHHSA KETO- 1 albJCTiNONMOXiTHUX Moaudikamiii OiIKiB B
yMOBaxX OKCHUJATUBHOIO CTPECY 3a €KCIEPUMEHTAIBHOTO IyKpOBOro niabety. BusiBieHo
3HUKEHHS BMICTY Y IUIa3Mi KpOBi OKMCHO-Moau(dikoBanux OuikiB (OMB) HelTpaasHOTO
XapaKTepy 3a BBEACHHS CKCTPAKTy YEPBOHUX TUIOAIB JACPCHY Ta JIOTAHOBOI KHCIIOTH Ta
piBHst OMDB OCHOBHOTO XapakTepy 3a BBEJCHHS EKCTPAaKTy >KOBTHX IUIOMIB JEPEHY 1
JIOTAaHOBO1 KHUCJIOTH. B JeMKoIMTax KpoBl €KCTPAKT KOBTHX IUIOMAIB 1 JIOTAHOBA KHUCIIOTA
MMO3UTUBHO BIUTMBAJIM Ha OOMIBa MOKA3HUMKHU OKHMCHOI Mojamdikalii OIKiB, B TOM yac sK
€KCTPAaKT YEpPBOHUX IUIOJMIB JOCTOBIPHO 3HW)KYBAaB JHUIIE MPOAYKTU HEUTPATBLHOTO
xapakTepy. Takok BCTAHOBJEHO, IO EKCTPAKT YEPBOHUX IUIOAIB JIEPEHY CIIPHUSB
3HIKEeHHIO BMiCTy TBK-akTUBHUX MpPOAYKTIB y JEHKOLUMTAX 1 miia3mMi KPOBi, HATOMICTh
€KCTPaKT >KOBTHX IUIOJIB 1 JIOTAHOBA KUCIIOTAa CIIPUYHMHSUIA 3MiHH ITLOTO TTOKAa3HUKA JINIIIE
y JEUKOIUTAX.

BusiBiieHo 3HmKEeHHS akTHBHOCTI Mienonepokcunasu (MIIO) B nelikonuTax KpoBi
IIypiB 3 A1a0ETOM Ta 3pOCTaHHS AKTUBHOCTI IIbOTO €H3UMY B IJIa3Mi KpOBI, 1[0, HMOBIPHO,
MOB’SI3aHO 3 TOCUJICHHSAM Jerpanyismii jeiikonuTiB. IligTBepmkeno 3B’s30k MIIO 3
PO3BUTKOM OKCHUJATUBHOIO CTpecy 3a Aiabery, 10 MPOSBISIOCA y 3pOCTaHHI PIBHS 1€
OJIHOTO Ol0MapKepa OKUCHOTO TMOIIKOJXKEHHS MTPOTETHIB — KIHIIEBUX MPOAYKTIB OKCHAAIIIT
(aarn. AOPPs) B mma3mi kpoBi. 3’siCOBaHO, IO €KCTPAKTH YEPBOHHUX 1 KOBTUX IUIOJIB
nepeny crpusiia 3poctanHio aktuBHOCTI MIIO 1 piBast AOPPS y neitkonurax, a eKCTpakT
JIOTAHOBO1 KWCJIOTU BILJIMBAB JIMIIIE HA BMICT KIHIIEBHUX MPOIYKTIB oKcupailii. BeegeHus
EKCTPAKTIB YEPBOHMX 1 JKOBTHX IUIOJIB TEX CIPHSIO 3HIKEHHIO 000X ITOKa3HHUKIB B

1J1a3Mi KpoBl, HATOMICTb JIOTAHOBA KUCJIOTA MPOSIBIsiIa CBIA €(eKT JuIle Ha aKTUBHICTb

MIIO.



Opnep:xaHi pe3yJabTaTH CBIAYATh MPO MEPCHEKTUBHICTh BUKOPUCTAHHS TOCIIHKEHUX
EKCTPAKTIB K KOMIIOHEHTIB aHTUA1a0ETUYHHUX MPEenapaTiB 3 aHTHOKCUIAHTHOIO JTETO.

JlocnmikeHO 1Ie OJWH MEXaHi3M HEraTMBHOTO BIUIMBY BHCOKOi KOHIEHTpaIlil
TJIIOKO3HM, a came ii 37aTHICTh HeEepPMEHTATUBHO pearyBaTH 3 OiTKaMu 3 YTBOPEHHSIM
KiHIeBUX mpoayktiB rimikamii (anria. AGES). Bussineno migsuinenns kiibkocti AGES y
ma3Mi KpoBi IIypiB 3a J1a0eTy, HAaTOMICTb, OTPUMAHO IIiKaBl pe3yJIbTaTH, IO CBIIYATh
npo 3HmWkeHHA piBHI AGES y neiikouumrtax kposi. lle, HaifimMoBipHilIe, MOB’A3aHO 3
NOPYIICHHSM TOTJIMHAHHA TJIIOKO3W JIEMKOLIMUTaMH 32 I[YKpOBOro Jialdery, IO
MPOJICMOHCTPOBAHO y HammX gociikeHHsX. Ockimpku Bimomo, mo AGES 3marthi
peanizyBaTu CBIM NMATOJIOTIYHUNA MEXaHI3M Jii, 30KpeMa il MOCUJIIOBATH OKCHUJIATUBHUUN
CTpec, 4epe3 3B’si3yBaHHS 31 CHEHU(PIYHUMHU pElENnTOpaMu Ha TOBEPXHI KIITHUH
(aarn. RAGE), nociimkeHo TakoX KiIBKICTh ITUX peIenTopiB. BcTaHOBIEHO TOCTOBipHE
3pocTaHHs KiIbKOCTI perentopiB 10 AGEs Ha MemOpaHi JIEMKOIUTIB 1 301JIbIIICHHS PIBHSA
po3unHHOi popmu RAGE y nnaswmi 3a qiaGery. BusiBiieHo, 1110 €KCTPAKT Y€PBOHUX ILIO/IIB
JIEpEHy CIPaBXHLOTO MPOSBISB HaWkpammii eexkt ceped yCiX IOCTIKYBAHUX
€KCTPaKTIB 1 cripusiB 3HMKEHHIO piBHSI AGES B m1a3Mi KpoBi Ta perenTopiB 10 HUX.

[IpoananizoBaHO TPUYMHU 3HIKCHHS AaKTUBHOCTI €H3UMIB AaHTHOKCHJIAHTHOTO
3aXMCTy Ta BUHUKHEHHS (YHKIIIOHATBHUX TIOPYIICHb Y JIEHKOIMTax 3a JiadeTy.
BcraHoBiieHO 3MEHINIEHHS TMOTJIMHAHHA (DIIFOOPECIIEHTHO-MIYEHOTO0 aHaJIoTa TIJIFOKO3H
JEUKOUMTAMHU 33 €KCIIEPUMEHTAIBHOTO I[YKPOBOIO AiabeTy MOPIBHSHO 3 KOHTPOJbHUMU
MoKa3HUKaMH. BogHoudac BusBiIeHO 3HIKEeHHS piBHA AT® B jelikonmuTax KpoBi MIypiB 3
niaberoM. BBeleHHsI €KCTpakTIB IUIOMIB ACPEHY CHPABXKHBOIO Ta JIOTAHOBOI KHCIOTH
CHPUSIIO 3POCTAHHIO MOTJIMHAHHS TIIOKO3U JICHKOIMTaMU Ta CYMYTHBOMY IiJBUIIICHHIO
piBHs AT® y nux KJIiTUHAX.

JocnixeHHs: 610J0TTYHUX BIACTUBOCTEW €KCTPAKTIB IUIOIB AEPEHY CHPABXKHBOTO
70 3MOTY BCTAHOBWUTH, 110 BOHM 37aTHI BIUIMBAaTH Ha PIBEHb TIFOKO3W B KpOBi (3a
BUHITKOM  JIOTAHOBOi  KHCJIOTH), KOPHUTYBaTH  TMOPYIIEHHA  METa0omi3My  Ta
(YHKILIOHATBHOTO CTaHy JICWKOLMTIB KpPOBI Ta 3MEHIIYBATH MPOSIBU OKCHIATHBHO-
kapOoHinpbHOrOo crpecy 3a IL[JI. Otpumani ekcrnepuMeHTadbHI JaHl BKa3ylOTh Ha

JOIIILHICTh BUKOPUCTAHHS JOCIHIDKYBAHMX EKCTPAKTIB SK CKJIAJOBHUX KOMILUIEKCHOT



Tepamii Ta po3poOKH Ha iX OCHOBI HOBUX (hapMAaKOJOTIYHHX MpenapatiB IS KOPEKIl
MopyIIeHb 3a Aiadery.

KirodoBi ciioBa: €KCTpakT YEPBOHUX 1 JKOBTUX IUIOJIB JAEPEHY CIPABKHBOTO,
JIOTaHOBA KHUCJIOTA, €KCIIEPUMEHTAIbHUN IIYKPOBH J1abeT, TEHKOIUTH, BIJIbHI paJuKaly,
AHTUOKCHJIaHTHA CHUCTEMa 3aXHCTy, MAapKEpHI MOKA3HUKU OKCHUAATUBHO-KapOOHIIBHOTO

CTpeCy, MOJICIIbHI JIiIMiAH1 MeMOpaHu, riepekucHe okucHeHHs imiaiB, AGES, RAGEsS.
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The dissertation is focused on the study of properties of red and yellow fruits
extracts of Cornus mas L. and loganic acid on the experimental model of diabetes mellitus
in rats and the ability of extracts to reduce the negative impact of oxidative-carbonyl stress
on the functional state of peripheral blood leukocytes.

Diabetes is still one of the most pressing medical and social problems in society, as
it belongs to the 10 most common diseases in the world and affects many systems and
organs. Development of infectious and inflammatory processes in condition of diabetes
due to dysfunction of blood cells, in particular leukocytes, is one of the reasons of serious
complications. Blood cells are among the first to be directly affected by high glucose
concentrations. Prolonged hyperglycemia leads to excessive formation of reactive oxygen
species (ROS), which causes numerous injuries, metabolic changes and the development
of oxidative stress. Considering this, the search for drugs that can exhibit a broad spectrum
of action and are characterized not only by hypoglycemic properties, but also able to
reduce the negative effects of oxidative stress is important in the treatment of diabetes.

In recent decades, despite significant progress in the study of antidiabetic drugs, the
results of treatment of patients are still far from perfect. These treatments can cause drug
resistance, side effects and even toxicity or use high-cost drugs. Therefore, phytotherapy
remains one of the important sources of biologically active compounds for the
development of antidiabetic drugs. A promising plant, which is widespread in Ukraine and
Central Europe, is cornelian cherry (Cornus mas L.). The fruits of this plant and medicine
based on them have long been used in folk medicine, show a variety of pharmacological
properties, but their effects have been little studied in diabetes, including their effect on

immunocompetent blood cells. Therefore, obtaining extracts of Cornus mas L. fruits and



studying their biological properties will allow us to assess the prospects of using the
extracts as possible drugs for the diabetes treatment.

The qualitative and quantitative composition of red and yellow fruits extracts of
Cornus mas L. was analyzed, 29 compounds from two main groups were found: 8 iridoids
and 21 phenolic compounds, in particular anthocyanins, phenolic acids and flavonols. At
the same time, it was found that anthocyanins and kaempferol derivatives were identified
exclusively in the red fruit extract of cornelian cherry. Among the iridoids, three isomers
of loganic acid, sweroside, loganin, secoxyloganin, and two isomers of cornuside were
identified. It was found that the content of loganic acid in both extracts is the highest
among all identified compounds and in particular the iridoids. Therefore, loganic acid was
extracted from the yellow fruits of cornelian cherry and was studied as a separate extract.
For the first time, the hypoglycemic effect of red and yellow fruit extracts of cornelian
cherry was found under administration at a dose of 20 mg/kg body weight for 14 days to
rats with streptozotocin-induced diabetes, evidenced by a decrease in glucose
concentration and integral area under glycemic curves. Loganic acid did not improve
blood glucose level. At the same time, a significant decrease in the level of glycosylated
hemoglobin was found only in response to the administration of red fruit extract of
cornelian cherry. These results indicate a stronger hypoglycemic potential of this extract,
which is probably due to the presence of compounds not found in other extracts.
The ability of Cornus mas L. fruit extracts to inhibit a-glucosidase as one of the possible
mechanisms of established hypoglycemic action was studied. The inhibitory effect of all
cornelian cherry extracts on the a-glucosidase Saccharomyces cerevisiae was revealed.
However, red fruit extract was found to have the strongest inhibitory properties, while
loganic acid ability to suppress this enzyme was weaker compared to red and yellow fruit
extracts. At the same time, yellow and red fruit extracts possess mixed type and loganic
acid has non-competitive type of a-glucosidase inhibition. These results may explain the
difference in the extracts efficacy on enzyme activity in vitro and their hypoglycemic
potential in vivo.

Extracts of cornelian cherry fruit were found to increase body weight in rats with

experimental diabetes. These results indicate a positive effect of extracts on metabolic



processes in the body. An increase in the average hemoglobin content in one erythrocyte
under administration of yellow fruit extract and loganic acid, as well as an increase in the
concentration of hemoglobin in rats receiving loganic acid was found. It was also revealed
that extracts of red and yellow fruits contributed to an increase in the population of
erythrocytes with increased resistance to acid hemolytic, which was characterized by the
shift of the erythrogram peak to the right and prolongation of hemolysis. At the same time,
administration of loganic acid did not cause positive changes and leads to increase in cells
with reduced resistance by about 1.5 times.

An in vitro study of the antioxidant properties of Cornus mas L. red and yellow fruit
extracts in a model of phosphatidylcholine liposome demonstrated the ability of both
extracts to protect the lipid membrane from free radicals induced by chemical and physical
factors.

The in vivo antioxidant properties of Cornus mas L. fruit extracts were also studied
and their effect on pro/antioxidant status of peripheral blood leukocytes of rats in diabetes
was established for the first time. It was found that the studied extracts caused a decrease
in the level of ROS in blood leukocytes of animals with diabetes. At the same time, it was
revealed that the administration of red fruit extract leads to increase the activity of
superoxide dismutase and catalase, as well as increase the activity of glutathione reductase
and the content of reduced glutathione. The extract of yellow fruit contributed to the
increase of catalase and glutathione peroxidase activity, and the administration of loganic
acid to animals with diabetes had a positive effect on glutathione-dependent antioxidant
defense and increased activity of catalase.

The effect of fruit extracts of Cornus mas L. on the level of lipid peroxidation and
formation of carbonyl-modified proteins (oxidatively modified proteins) under conditions
of oxidative stress in experimental diabetes mellitus was studied out. There was a decrease
in plasma content of oxidatively modified proteins (OMB) of neutral character under red
fruit extract and the level of OMB of basic character under yellow fruit extract
administration. Loganic acid caused a decrease the content of both OMB in plasma. In
blood leukocytes, yellow fruit extract and loganic acid had a positive effect on both

indicators of OMB, while red fruit extract significantly reduced only neutral products. It



was also found that the extract of red fruit lead to reduce the content of TBA-active
products in leukocytes and blood plasma, while yellow fruit extract and loganic acid
caused changes in this indicator only in leukocytes.

There has established a decrease in myeloperoxidase (MPQO) activity in blood
leukocytes of diabetic rats and an increase in the activity of the enzyme in plasma, which
Is probably due to intensification of leukocyte degranulation. Relation between MPO and
development of oxidative stress in diabetes, which was manifested by an increase in the
level of another biomarker of oxidative damage of proteins — advanced oxidation protein
products (AOPPs) in blood plasma, has been confirmed. Extracts of red and yellow fruits
of Cornus mas L. were found to increase the activity of MPO and the level of AOPPs in
leukocytes, and loganic acid affected only the content of AOPPs. It was shown that
administration of extracts of red and yellow fruits also contributed to the reduction of both
indicators in blood plasma, while loganic acid led only to the decrease in the activity of
MPO. The obtained results indicate the prospects of using the studied extracts as
components of antidiabetic drugs with antioxidant properties.

Another mechanism of the deleterious effect of high glucose level, in particular its
ability to react non-enzymatically with proteins with the formation of advanced glycation
end products (AGESs), has been studied. An increase for AGEs in blood plasma of rats with
diabetes was found, instead, interesting results were obtained, indicating a decrease in the
AGEs level in blood leukocytes. This is likely due to impaired leukocyte glucose uptake in
condition of diabetes, as demonstrated in our studies. In view of the fact that AGEs are
known to be able to exert their pathological mechanism of action, including intensify
oxidative stress, through binding to specific cell surface receptors (RAGE), the number of
these receptors has also been investigated. There was a significant increase in the number
of receptors for AGEs on leukocytes membrane and the level of soluble form of RAGE in
plasma in diabetes. It was found that the extract of red fruit of cornelian cherry showed the
best effect among all studied extracts and led to reduce the level of AGEs in blood plasma
and receptors to them.

It was analyzed the reasons for decrease in the activity of antioxidant enzymes and

leukocytes’ functional disorders development in condition of diabetes. A reduce uptake of



fluorescently labeled glucose analogue by leukocytes under experimental diabetes mellitus
was found compared to control values. At the same time, a decrease in the level of ATP in
blood leukocytes of rats with diabetes was established. Administration of cornelian cherry
red and yellow fruit extracts and loganic acid contributed to the increase in glucose uptake
by leukocytes and the concomitant increase in intracellular ATP levels.

Investigation of the biological properties of cornelian cherry fruit extracts have
shown that they can affect blood glucose level (except for loganic acid), ameliorate
metabolic disorders and functional state of white blood cells and reduce the oxidative-
carbonyl stress in condition of experimental diabetes. The obtained results indicate the
feasibility of using the studied extracts as part of complex therapy and creation on their
basis new pharmacological drugs for the correction of disorders in diabetes.

Key words: extracts of red and yellow fruits of cornelian cherry, loganic acid,
experimental diabetes mellitus, leukocytes, free radicals, antioxidant defense system,
markers of oxidative-carbonyl stress, model lipid membranes, lipid peroxidation, AGEs,
RAGEs.
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