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1. 3acrocyBaHHs Milleito Jikapcbkoro rpuba Ganoderma lucidum (W. Curt.:Fr.) P. Karst g1 kopekuii nopymeHs
BYIJIEBOJIHOTO Ta JIiMiIHOrO 0OMIHY 32 €KCIIEPMMEHTAIbHOTO META00JIIUHOTO CUHIPOMY.

2. Application of medicinal mushroom Ganoderma lucidum (W. Curt.:Fr.) P. Karst mycelium for the correction of
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Pedepar/anoTamis:

1. lucepTarniiina po6oTa MpucBsYeHa NOCAiTKeHHIO TinoraikeMiuHuX, rinoinigeMiyHuX Ta aHTUOKCUAAHTHUX
BJIACTUBOCTEN €KCTPaKTy Milesito rpuda Ganoderma lucidum (W. Curt.:Fr.) P. Karst 3a yM0OB eKClIEpUMEHTAIbHOTO
MeTabosiyHoro cuppomy (MC). BucokokasopiiiHe xapuyBaHHs Ta MaJIOPYXJIUBUIN CIIOCIO )KUTTS € OCHOBHUMU
[IPUYMHAMU [IOMITHOTO 3pOCTaHHS MOIIMPEHOCTI OKUPIiHHS B CYCHiIbCTBI. Y CBOIO Yepry, e IPU3BOJUTh 10
301/IbLIE€HHS KiJIbKOCTi XBOPUX HAa MeTaboidHuI cuHAPOM (MC), SIKMI € CYKYIHICTIO TAKMX METa0O0JIIUHNX PO3JIaLiB
SIK pe3UCTEeHTHICTb 1O iHCYJIiHY, rinepriikemis, arTeporeHHa AuUCinigemMis Ta rinepreHsis. OnHak 6araTo KIiHIYHUX
xapakrepucTtuk MC Ta MeXaHi3MHU MOTO PO3BUTKY 3aIMIIAIOTHCS HELOCTATHBO BUBYEHUMU, 1O IiIKPECIIIOE
HEOOXiJIHICTh NOJAJBIINX JOCIIKEHb [JI1S1 KPAlLoro po3yMiHHs oro natodiziosorii. ¥ mexkax JaHOTro JOCHiIKEHHS
OCHOBHY yBary 6yJio 30Cepe/i>KeHO Ha €ePUTPOLIMTAX Ta reraToluTax SIK 9yTJIMBUX iHIUKATOpaX MeTaboivYHNX

nopyueHs, 3ymoBiieHnx MC. EpexktuBHuM crioco6om jiikyBaHHSI MC € 3aCTOCyBaHHS JIiKapChKUX 3aCO0iB y



[IO€JHAHHI 3i 3MiHOIO cr1ocoOy XUTTS. [IpoTe 3acToCcyBaHHS TPAAULIMHUX (PapMaLleBTUYHUX 3aCO0iB 1711 KOPEKLii
OKPEMUX YMHHUKIB pU3UKy pu MC 4acTo NpU3BOAUTD 10 BUMYILIEHO] MOJlinparmMasii Ta 3poCTaHHs PU3UKY
CHACTEMHUX N06iYHUX eeKTiB. lle npusBeso Ao 3allikaBjeHHs Y CTBOPEHHI 30a/1aHCOBaHUX HAaTyPaJIbHUX
[IpernapariB 3 MEHIIOK KiJIbKICTIO MO6IYHUX e(eKTiB. BaknBo, 0 HaTypasbHi Mpenapary 4acTo 3HaYHO
Oe3MeyHilli Ta MaloTb MEHIIY BapTiCThb Y NOPiBHSHHI 3 CHHTETUYHMMU XiMiYHUMU PEYOBUHAMU. [HIIMMU CUTIBHUMU
CTOPOHAMM TaKUX 3aC0O0IB € CUHEPri3M 6i0JI0riYHO aKTUBHUX CIIOJIYK [IperapaTiB IPUPOSHOTO MOXOI)KEHHS Ta
3/1aTHICTb BIIJIMBATH OJJHOYACHO HA JEKiJIbKa Pi3HMX €TioJIoriYHMX NPUYKH po3BUTKY MC. JlikapchKi rpuby akTUBHO
IOCTIIKYIOTBCS T BiflirpaloTh 3HAYHY PoJIb y papMmakoTepanii. BOHU € mkepesom 6araTb0xX BUCOKOMOJIEKYJISIPHUX i
HU3bKOMOJIEKYJISIPHUX CIIOJIYK 3 Pi3HOMaHIiTHUMU 6i0JIOTIYHNMMU BJIACTUBOCTSIMH, TAKUMMU SIK TilOTJTiKeMiuHi,
AHTMOKCUJAHTHI, IMyHOMOYJIIOI0Yi, TPOTUIYXJINHHI Ta iHi. Cepe[ JiKapchbKUX rprubiB 0cobMBe Miclie rocifae
Ganoderma lucidum, BizoMuii 3HaYHUM TepareBTUYHUM MOTEHIialoM. 3 OrJIsay Ha 1ie, 060'€KTOM Halloro
IOCJIIPKEHHS CTaB eKCTPAKT Milesito rpuba G. lucidum. Y pesysbraTi XpoMaTorpadiyHOro aHasaisy METOLOM
yJIbTPAlIBUIKICHOI pifHHOI XxpoMarorpadii 3 mac-cniekrpometpieto (UHPLC-MS /MS) B ekcTpakTi Minesito G.
lucidum inenTndikoBaHo BiciM (GEHONBHUX CITOJYK, 30KPEMA: TaJIOBY Ta €JIarOBY KUCJIOTY, AUT€KCO3U]], Fal0BOi
KUCJIOTH, PyTUH, JIIOTEOJIiH, KBEPLETHUH, allireHiH ta kemndepos 3-O-raoko3ug,. JogaTkoBo, METOLOM ra30Boi
xpomarorpadii 3 mac-crnekrpomertpieio (GC-MS) y niodinizoBaHOMY BOIHOMY €KCTPAKTi BUSIBIEHO 36 CIIONYK,
cepep SIKUX [epeBaXKaau KMpPHi KMCJI0TU (0J1€iHOBA, IaIbMITMHOBA, CTEAPHHOBA) Ta CTEPOJIM €PrOCTAaHOBOTO PALY.
BrBY€HH4 rinorikeMivyHux, rinosinigemMiyHux Ta aHTUOKCUIAHTHYX BJIACTMBOCTEN €KCTPAKTy Millestio rpuba G.
lucidum npoBoaun in vivo 3a yMOB BBEEHHS LIlypaMm 3 eKcliepuMeHTanbHUM MC eKCTPaKTy BIIPOJOBXK 14 OHIB y
nosi1r Ha 1 kr macu Tisa TBapuHU. [IpoBeneHe focipKeHHs 6i010riYHOi aKTHBHOCTI BOJHOTO €KCTPAKTy MiljeJiito
G. lucidum 1,03B0/1MJI0 BCTAHOBUTY HOTO 34aTHICTb KOPUTYBAaTU [IOPYILIEHHS BYTJIEBOLHOTO Ta JIiMiZHOTO OOMiHY, 110
[IPOSIBJISIETHCS 3HMDKEHHSM [TOKA3HMKA MJIOMLI Mif, IJ1iKeMiYHUMY KPUBMMHU IIiCJISI ITIIOKO3HOTO Ta KPOXMAJIbHOTO
HaBaHTaKeHHSI, 3HIDKEHHSIM BiICOTKOBOTO BMICTY I'JIiKOBaHOTO reéMOTJI06iHy Ta KOHLeHTpaLii ppyKTO3aMiHy,
CYTTE€BUM 3MEHIIEHHSIM HaKONUYEHHs 3arajbHux Quuoopecuiooounx AGEs Ta ix cneundiyaux gpayopodopis,
HOpMaJi3alji€lo JinigHoro Npogisio, a TAKOX BiIHOBIEHHSIM (YHKIiOHAIBHYX [1I0KA3HYKIB II€YiHKU. BCTaHOBJIEHO,
10 KJIIOYOBUH BILJIMB €KCTPAKTY HA META00JIi3M peaslid3yeTbCsl Yepe3 3HMKEHHS KOHLeHTpallii JIenTuny -
LIEHTPaJIbHOTO TOPMOHY PeryJisiii eHepreTH4Horo 6ajaHcy, o CIpUsie IIOKPALEHHIO IJII0KO3HOI0 0OMiHY Ta
NiABUILEHHIO YyTJIMBOCTI [0 iHCYiHY. [JoJaTKOBOIO JIaHKOIO Aii € iHribyBaHHS (PepMEHTIB O-TJIIOKO3UA3M Ta O-
amiznasuy, o 3abe3nevye 3HWKEHHS! BCMOKTYBaHHS IJII0KO3K. KpiM TOro, 3acTocyBaHHS €KCTPAKTY €(PeKTUBHO
3HIDKYE IPOSIBU OKCUATUBHOTO Ta HITPATHBHOTO CTPECY, 10 CYIIPOBOMKY€EThCS cTabinizalieo cuctemu L-
apridii/NO. OTpuMaHi eKcliepUMeHTaJIbHi JaHi OO PYHTOBYIOTh JIOLIbHICTb [TOAA/IBIIOrO IIOTIMOIEHOTO
BMBYEHHS LIbOTO €KCTPAKTY SIK IEPCIEKTUBHOIO IIPUPOJHOI0 META00JIIYHOrO MOAYJISTOPA [J1s1 PO3POOKU HOBUX

(papMaKoJIOriYHUX 3aC06iB KOMIJIEKCHOI Teparlii MeTaboiYHUX [TOPYLIEHb.

2. The dissertation is dedicated to the study of the hypoglycemic, hypolipidemic, and antioxidant properties of the
mycelial extract of the mushroom Ganoderma lucidum (W. Curt.:Fr.) P. Karst in experimental metabolic syndrome
(MetS) conditions. High-caloric nutrition and a sedentary lifestyle are the main causes of the noticeable increase in
the prevalence of obesity in society. This, in turn, leads to an increased number of patients suffering from
metabolic syndrome (MetS), which is a complex of metabolic disorders such as insulin resistance, hyperglycemia,
atherogenic dyslipidemia, and hypertension. However, many clinical characteristics of MetS and the mechanisms
of its development remain insufficiently understood, highlighting the need for further research to better elucidate
its pathophysiology. Within the scope of this study, primary attention was focused on erythrocytes and
hepatocytes as sensitive indicators of metabolic disturbances caused by MetS. An effective approach to managing
MetS involves combining pharmacological intervention with lifestyle modifications. However, the use of
conventional pharmaceuticals to address individual risk factors often results in unavoidable polypharmacy and an
increased risk of systemic adverse effects. This has catalyzed interest in developing balanced natural products with
improved safety profiles. Notably, natural remedies are often significantly safer and more cost-effective than
synthetic chemicals. The additional strengths of these agents lie in the synergistic effects of their bioactive
compounds and their capacity to simultaneously target multiple etiological drivers of MetS. Medicinal mushrooms



have garnered significant research attention and play a significant role in pharmacotherapy. They are a source of
many high- and low-molecular weight compounds with diverse biological properties, such as antihyperglycemic,
antioxidant, immunomodulatory, antitumor, and others. Among these, Ganoderma lucidum is one of the
preeminent species due to its substantial therapeutic potential. Consequently, the mycelium extract of G. lucidum
was selected as the subject of our study. As a result of chromatographic analysis using Ultra-High Performance
Liquid Chromatography with Mass Spectrometry (UHPLC-MS /MS), eight phenolic compounds were identified in
the G. lucidum mycelium extract, specifically: gallic and ellagic acids, gallic acid dihexoside, rutin, luteolin,
quercetin, apigenin, and kaempferol 3-O-glucoside. Additionally, using Gas Chromatography with Mass
Spectrometry (GC-MS), 36 compounds were detected in the lyophilized aqueous extract, predominantly fatty acids
(oleic, palmitic, stearic) and ergostane-series sterols. The study of the hypoglycemic, hypolipidemic, and
antioxidant properties of the G. lucidum mycelium extract was conducted in vivo by administering the extract to
rats with experimental MetS for 14 days at a dose of 1 g per 1 kg of animal body weight. The conducted study of the
biological activity of the aqueous extract of G. lucidum mycelium demonstrated its ability to correct disturbances
in carbohydrate and lipid metabolism, evidenced by a decrease in the area under the glycemic curves after glucose
and starch loading, a reduction in the percentage content of glycated hemoglobin and fructosamine concentration,
significant reduction in the accumulation of total fluorescent advanced glycation end-products (AGEs) and their
specific fluorophores, normalization of the lipid profile, and restoration of liver functional indicators. It was
established that the key influence of the extract on metabolism is realized through a decrease in leptin
concentration - the central hormone regulating energy balance - which contributes to the improvement of
glucose metabolism and the enhancement of insulin sensitivity. An additional link in the mechanism of action is the
inhibition of o-glucosidase and o-amylase enzymes, which ensures reduced glucose absorption. Furthermore, the
application of the extract effectively reduces manifestations of oxidative and nitrative stress, accompanied by the
stabilization of the L-arginine /NO system. The experimental data obtained substantiate the expediency of further
in-depth study of this extract as a promising natural metabolic modulator for the development of new
pharmacological agents for the complex therapy of metabolic disorders.
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KBasigikanis: z. 6. ., npodecop, 03.00.04
Imentudikarop ORCID ID: 0000-0002-9217-3931

JoaparkoBa iHopMamuisi: Scopus Author ID: 8388760700; Web of Science Researcher ID: L-1343-2017,
https://scholar.google.com.ua/citations?hl=uk&user=IHh4uEcAAAA]

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: JIbBiBCHKNIl HALIIOHAIBHUI YHiBepcUTeT imeHi IBana Ppanka
Kopg, 3a €IPIIOY: 02070987

MicuesnaxomerHﬂ: ByJI. YHIBEPCUTETCHKA, JIbBiB, 79000, YKpaiHa

dopma BiracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odililfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Ymakosa 'aninna OsiekcangpiBHa

2. Halyna O. Ushakova



KBasigikamis: 1. 6. u., npodecop, 03.00.04
InenTudgikarop ORCID ID: 0000-0002-5633-2739

JoparkoBa iHpopManisi: Web of Science Researcher ID: D-2733-2016; Scopus Author ID: 7004018560;
https:/ /scholar.google.com /citations?user=QagXVKsAAAAJ&hl=en

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: J[HINPOBCHKMIi HalliOHAIbHUI yHiBEpCUTeT imeHi Osecs

['onuapa

Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekT Hayku, [JHinpo, JHITpoBCbKUil p-H., 49045, YkpaiHa
dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Kpynogroposa TeTsiHa AHaTOJIiiBHA

2. Tetiana A. Krupodorova

KBasigikamis: n. 6. 1., npos.u.c., 03.00.20
InenTudikarop ORCID ID: 0000-0002-4665-9893

HoparkoBa iHpopMamisi: Web of Science Researcher ID: HPH-1186-2023; Scopus Author ID: 55545626900;
https:/ /scholar.google.com/citations?user=LiITBLAAAAAJ&hl=ua

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: JlepkaBHa ycTaHOBa "THCTUTYT XapyoOBOi 6i0TEXHOJIOTI Ta

reHoMiku HanionanbHoi akazemii Hayk YKpaiHu"

Kopg 3a €IPIIOY: 02128514

Micuesnaxomxeunﬂ: ByJI. banigu-BumHesenskoro, Kuis, 04123, YkpaiHa
dopma BiracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ HaujjonanbHa akageMid HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Cabapmamka Mapis BosiogumupiHa

2. Mariia V. Sabadashka

KBasigikanis: . 6. n., mou., 03.00.04
InenTudgikarop ORCID ID: 0000-0002-0741-0104

JoparkoBa iHpopMamisi: Web of Science Researcher ID: K-9734-2017; Scopus Author ID: 56185137600;
https://scholar.google.com /citations?user=eP6118AAAAAJ&hl=uk

IloBHe HaiMEHYBaHHS IOPHUINYHOI 0COOM: JIbBiBChKMIT HALOHANBbHMIL yHiBEpCHUTET iMeHi IBana Opanka



Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHH: ByJI. YHIBEPCUTETCHKA, JIbBiB, 79000, YKkpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st [10-6aThKOBI:

1. Bpozsk Ipuna BonogumupisHa

2. Iryna V. Brodyak

KBasmigikamnis: . 6. 1., gou,, 03.00.11
InenTudikarop ORCID ID: 0000-0003-1157-2349

JoaparkoBa iHpopManist: Scopus Author ID: 36914734300;
https:/ /scholar.google.com.ua/citations?user=CwpJKKAAAAAJ&hl=uk

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO00H: JIbBiBCHKMIT HalliOHAMbHMIT yHiIBEpCUTET iMeHi IBaHa PpaHka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHIBEPCUTETCHKA, JIbBiB, 79000, YKkpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi

BaacHe IlpizBume Im's I1o-6aTbKOBI Ba6epknit Anppiii MupociaBoBuy
rOJIOBH pajau

Biiacue IlpisBuie Im's ITo-6aThKOBI BaGepkuit AHppiii MupociaBoBuy
rOJIOBYIOYOro0 Ha 3acigaHHi

BiamoBiganbHUH 32 MiZITOTOBKY Kak Onpra BonopumupisHa
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToOJiiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi IOpyenko TeTsHa AHaToliiBHA

OisiIBHOCTI




