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1. SARS-CoV-2 ingyKoBaHi 3MiHM KMIIKOBOI MiKpO6iOTH Ta iMyHOMETa601i3My J1iM(OLIUTIB y XBOPUX Ha LIyKPOBUI
niabet 2 Tumy

2. SARS-CoV-2-induced changes in gut microbiota and lymphocyte immunometabolism in patients with type 2
diabetes

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA JOCTIIKEHHIO 3MiH KUIIKOBOI MiKp0o6ioT! Ta (PYHKLIOHATBHOTO CTAHy
snim@ouuTis y nanientis 3 COVID-19 ta nykposum giabetom 2-ro tumny (LIJ-2). Y gucepralii BCTAaHOBJIEHO
0CO6IMBOCTI 3MiH KMIIKOBOI MiKp0o6ioTH y nauieHTiB i3 COVID-19 ta LIJI-2, koTpi npuitmanyu meTdopMiH abo

aHTHUOaKTepiaJbHy Tepailo, BUSIBJIEHO 3MiHU Ha PiBHI YACEJIbHOCTI OKPEMUX POZIB, a TAKOXK 3MiHM iHIIEKCIiB anbda-



pi3HOMaHITHOCTI. BcTaHOBJIEHO KOpEJISLiiHI 3B'SI3KM MiK YMCEJIbHICTIO OKPEMUX POJIiB MIKpOOPraHi3MiB, a TaKOX
iHmekciB anbda-pisHOMaHITTS 3 GioMapkepamu 3anajieHHs1 30kpeMa takumy, sik CPIT ra HJIC. [TokasaHo, 1m0
HasgBHicTb LIJI-2 y nanienTtis 3 COVID-19 He masa CyTTEBOrO BIIJIMBY Ha ajbda-Pi3HOMaHITHICTb KUIIKOBO]
MiKpO6iOTH, IPOTE BCTAHOBJIEHO, 10 nauieHTy 3 LIJ]-2 Ta COVID-19, siki npuiiMany aHTUOAKTEPiaIbHy Tepallilo Ta
MeTdOPMiH, Majiy JOCTOBIPHO 3HAYyLIi BiMIHHOCTI B iHIeKcax abda-pi3BHOMAHITHOCTI MOPIiBHSAHO 3 TUMH, XTO HE
npuiiMaB aHTUOaKTepiasbHOI Tepamnii. BusiBneHo, mo F/B cniBBinHomeHHs 6ys0 BUIUM y nauieHTis 3 COVID-19 Ta
[I1-2 nopiBHsHO 3 nauienTamu 3 COVID-19 6e3 1]]]-2, a Tako>X BUSIBJIEHO KOPEJISILINHI 3B'SI3KM MK LIUM
criBBigHOWeEHHIM Ta piBHeM CPIIL. JlocigkeHo 3MiHM TPaHCKPUILINHOI akTUBHOCTI reHiB PRKAA1, SLC2A, MTOR y
naniedTiB i3 COVID-19 ta 11]I-2. BusiBneHo, o aHTHOaKTepiaibHa TEPallis He BIJIMBAJIa HA €KCITPECiio IUX TeHiB.
Incyninorepanisa B nanientis 3 COVID-19 ta LJI-2 npu3Boguia 0o 3HWKEHHA ekcripecii reHa PRKAAT ta
nigBueHHs excrpecii redis SLC2A11 MTOR. Ipuitom MeTGOpMiHy cripusiB 36i/1blIeHHIO ekcripecii reHa PRKAAI,
asie 3HWKyBaB PiBHI ekcrpecii reniB SLC2A1 Ta MTOR. BusiBneHo KopeJsisiLiliHi 3B'SI3K1 MiXX piBHSIMU eKcIpecii Hux
reHiB Ta 3anaspHUMu 6iomapkepamu (HJIC, CPII i npokanbLMTOHIH), 1[0 MOXKe BKa3yBaTH Ha MOXKJIMBUM BIIJIMB LIUX
reHiB Ha nepe6ir COVID-19 y nauieHris i3 11]]-2.

2. The dissertation is dedicated to the study of changes in the gut microbiota and the functional state of
lymphocytes in patients with COVID-19 and type 2 diabetes (T2D). The dissertation is to identify distinctive
changes in the gut microbiota of patients with both COVID-19 and T2D undergoing metformin or antibiotic
therapy, revealing alterations in the abundance of individual genera as well as shifts in alpha diversity indices. The
study established novel correlations between the abundances of individual microbial genera and alpha diversity
indices with inflammatory biomarkers like CRP and NLR. Additionally, the research demonstrated that while the
presence of T2D in COVID-19 patients didn't significantly impact the alpha diversity of the gut microbiota, patients
with T2D and COVID-19 who underwent antibiotic therapy and metformin exhibited noteworthy differences in
alpha diversity indices compared to those without antibiotic therapy. Moreover, the research highlighted the
higher F /B ratio in patients with both COVID-19 and T2D in contrast to patients with only COVID-19 and without
T2D, along with the correlations between this ratio and CRP levels. Furthermore, the investigation explored
changes in the transcriptional activity of PRKAA1, SLC2A1, and MTOR genes in patients with both COVID-19 and
T2D. It was observed that antibacterial therapy did not influence the gene expression of these genes. Patients with
COVID-19 and T2D receiving insulin therapy demonstrated decreased PRKAA1 gene expression and increased
SLC2A1 and MTOR gene expression. The administration of metformin resulted in increased PRKAA1 gene
expression but decreased expression levels of SLC2A1 and MTOR genes. Correlations were established between
the expression levels of these genes and inflammatory biomarkers (NLR, CRP, and procalcitonin), suggesting a
potential influence of these genes on the course of COVID-19 in patients with T2D.

Jep>kaBHUHM peecTpauiiiHuii Homep [IiP:
IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEeXHIKH: Hayku 1po >KUTTH, HOBi TEXHOJIOTIi NPO(iNAKTUKY
Ta JIiKyBaHHS HAUIOIMPEHIIINX 3aXBOPIOBAHb

CrpareriyHui NPiOPUTETHUH HANIPSIM iHHOBALLiMHOI Ais1JIbHOCTI: BripoBa/yKeHHs HOBUX TEXHOJIOTIH

Ta 06J1aHAHHS 1151 IKICHOTO MeIMYHOTO OOCIIyTOBYBAaHHS, JIiKyBaHHS, (papMalleBTUKU
ITizcyMKH BOCIiI>KEHHS: HoBe BUpIlIEHHS aKTyaJbHOTO HAYKOBOTO 3aBIAHHS

Iy6sikaii:

e 1. Petakh P, Griga V, Mohammed IB, Loshak K, Poliak I, Kamyshnyiy A. Effects of Metformin, Insulin on
Hematological Parameters of COVID-19 Patients with Type 2 Diabetes. Medical archives (Sarajevo, Bosnia and
Herzegovina). 2022;76(5):329-32. DOI: 10.5455 /medarh.2022.76.329-332

e 2. Petakh P, Loshak K, Kamyshnyi A. Hematological features of patients with type 2 diabetes depending on the
variant of SARS-COV-2. Fiziolohichnyo Zhurnal. 2023;69(1):35-42. DOI: 10.15407 /{z69.01.035



¢ 3. Petakh P, Kobyliak N, Kamyshnyi A. Gut microbiota in patients with COVID-19 and type 2 diabetes: A
culture-based method. Front Cell Infect Microbiol. 2023 Feb 9;13:1142578. DOI: 10.3389 /fcimb.2023.1142578

¢ 4. Petakh P, Kamyshna I, Oksenych V, Kainov D, Kamyshnyi A. Metformin Therapy Changes Gut Microbiota
Alpha-Diversity in COVID-19 Patients with Type 2 Diabetes: The Role of SARS-CoV-2 Variants and Antibiotic
Treatment. Pharmaceuticals (Basel). 2023 Jun 20;16(6):904 DOI: 10.3390 /ph16060904

o 5. Petakh P, Oksenych V, Kamyshnyi A. The F /B ratio as a biomarker for inflammation in COVID-19 and T2D:
Impact of metformin. Biomedicine & Pharmacotherapy. 2023;163:114892. DOI: 10.1016 /j.biopha.2023.114892

¢ 6. Petakh P, Kamyshna I, Kamyshnyi A. Effects of metformin on the gut microbiota: A systematic review. Mol
Metab. 2023 Sep 9;77:101805. DOI: 10.1016 /j.molmet.2023.101805

o 7. Petakh P, Kamyshna I, Kamyshnyi A. Gene expression of protein kinase AMP-activated catalytic subunit
alpha 1 (PRKAAI), solute carrier family 2 member 1 (SLC2A1) and mechanistic target of rapamycin (MTOR) in
metformin-treated type 2 diabetes patients with COVID-19: impact on inflammation markers.
Inflammopharmacology. 2023:1-7. DOI: 10.1007 /s10787-023-01341-7

e Petakh P, Kamyshna I, Nykyforuk A, Yao R, Imbery J, Oksenych V, Korda M, Kamyshnyi A. Imnmunoregulatory
Intestinal Microbiota and COVID-19 in Patients with Type Two Diabetes: A Double-Edged Sword. Viruses.
2022;14:477. DOI: 10.3390 /v14030477

¢ Petakh P, Kamyshna I, Kamyshnyi A. Unveiling the Potential Pleiotropic Effects of Metformin in Treating
COVID-19: A Comprehensive Review. Front Mol Biosci. 2023;10:1260633. DOI: 10.3389 /fmolb.2023.1260633

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaaykeHHs pe3yJIbTaTiB AUCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TEMaMH.

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kamumnui Onekcangp Muxaiiosuy

2. Oleksandr M. Kamyshnyi

KBasigikanis: n.men.n., npodecop, 14.03.04
InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOM: TepHOMiILCHKUI HaI[iOHAIbHUI MEIMYHUIA YHIBEPCUTET iMeHi

L. 5. Top6ayeBcbKOro MiHiCcTEpCTBA OXOPOHM 310POB'S YKpaiHu

Kopg 3a €IPIIOY: 02010830

Micuesnaxo,r.perHﬂ: Marigan Boui, 6ya. 1, TepHomnine, TepHomninbcbKuil p-H., 46001, Ykpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBriHHS: MiHiCcTepPCTBO OXOPOHU 3710POB's YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. MuxanpuninyH 'anuna [leTpiBHa

2. Halyna P. Mykhalchyshyn

KBasidikanis: 1. men. v, mou., 14.01.14
InenTudikarop ORCHID ID: He 3actocoyerscs
JonaTkoBa iHdopmanis:

IToBHEe HafIMeHYBaHHH IOpH,lIPI‘-IHOi 0CO00M: HauioHanpHMIT MeTUYHUI yHiBepcureT imeHi O. O.

boromosbiis

Kopg 3a €IPIIOY: 02010787

Micue3HaxoaKeHHS: oynbBap Tapaca llleByeHka, 6yz. 13, Kuis, 01601, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa yIIpaBJ'IiHHﬂ: MiHicTepcTBO OXOPOHM 370POB 'Sl YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Crenancekut Imutpo OsiekcaHpOBUY

2. Dmytro O. Stepanskyi

KBasidikanis: . men. u., npodpecop, 03.00.07

InenTudikarop ORCHID ID: 0000-0001-6350-8176

HoparkoBa indpopmamnist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COOH: J[HINPOBCHKMIl lep)KaBHUIA MEMYHUIA YHIBEpCUTET
Kog, 3a €EIPIIOY: 02010681

Micue3HaxoO KeHHS: By Bosogumupa BepHazcbkoro, 6y, 9, IHinpo, JHImpoBchkuil p-H., 49044, Vkpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHiCcTepPCTBO OXOPOHH 3/10POB's YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCHTETCHKUI

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. ®enoniok Jlapuca SIpocniaBiBHa

2. Larisa Y. Fedonyuk



KBasidikamis: 1. men. 1., npodecop, 14.03.09
InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH: TepHOMINBCHKII HALOHANbHUI MEAVYHMI YHIBEDCUTET iMEH]
L. 5. Top6avyeBcbKOro MiHicTepcTBa OXOPOHU 3[,0POB'St YKpaiHu

Kopg 3a €IPIIOY: 02010830

Micue3HaxoaKeHH: MaiinaH Boi, 6yza. 1, TepHomine, TepHOMiNbCHKUI P-H., 46001, YkpaiHa
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHiCcTepPCTBO OXOPOHU 3/10POB's YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. boapuyk OkcaHa PomaniBHa

2. Oksana R. Boiarchuk

KBasigikamis: . men. u., npodecop, 14.01.10
InenTudirkarop ORCHID ID: He 3actocoyerbcs
JopaTrkoBa inpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbChbKUI1 HAl[IOHATBLHUI MEIUYHIT yHIBEPCUTET iMeHi

L. §I. TopbadyeBcbkoro MiHicTepcTBa OXOPOHM 370POB'sSt YKpaiHu

Kopg 3a €IPIIOY: 02010830

Micuesnaxo,zm(eﬂna: Matigan Boui, 6ya. 1, Tepromisne, TepHOmIinbCbKUiA p-H., 46001, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJ'IiHHﬂ: MiHicTepcTBO OXOPOHM 30POB 'Sl YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEepCUTETCHKUI

VIII. 3aKkJII04Hi BiZoOMOCTi
Bnacwue IpizBume Im's I1o-6aTbKOBI Omemtyk Onekcanyipa MuxatinisHa

TOJIOBH pajgu

Biacue IpizBume Im'st Ilo-6aThKOBI Omemyx Osexkcanyipa MuxafinisHa

TOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY Jlesanpmoschbka H.M.

00JIiKOBUX JOKYMEHTIB

PeecTparop VkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




