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1. MeTa pucepTaniiiHoi po60TH BU3HAUUTU KIIiHIKO-IMyHOJIOTIYHI [TIOKa3HUKU Y XBOPUX 3 AebroTom 11112 y
IIOCTKOBiAHUI N1€piof, Ta BCTAHOBUTH TE€PANleBTUYHUI BIIJIMB MET(POPMiHY Ha [aHi IapaMeTpU y NalieHTIB 3 BIepIlIe
BUsBJIeHUM LI]12 3 HOpMaIbHOIO Ta HAJJIMIIKOBOIO MACOIO Tijla Ha TJIi IepEHEeCEeHOr0 KOPOHABIPyCHOTO
3axBOpIOBaHHs. byna cdopmoBana koropra 3 190 nanjienTis, 3 Hux 49 ocib 3 Brepuie BusisjieHnM LIJ12, ki
nepexBopinu Ha COVID-19 3 pizHum IMT Ta 48 oci6 3 nebrotom LIJI12 i pizuum IMT 3 maHidecTaljiero 3aXxBOpIOBaHHS
B IepeIaHieMivyHuil nepiof. Bik nauienTis ckiapas 40-73 pokis. I'pynu 6ysin 3 piBHOMipHUM reHI€pHUM
POS3IOIiJIOM Ta HE MAJIM B aHAMHE3] CEpLIEBO-CYIMHHUX, OHKOJIOTTYHUX Ta {HIMMX CUCTEMHUIX i 3alIaJIBHUX

3axXBOPIOBaHb. YCi NallieHTH, BKJIIOYEH] 10 JOCiIKEeHHS], BillIOBigaI KPUTEPisIM BKIJIIOUEHHS Ta



HEBKJIIOYEHHS /BUKJIIOYEHHS. [lucepTaliliHa po60oTa MpUCBsIYeHa NOCiIKEeHHIO NaTOT€HETUYHUX i KIIiHIKO-
IMYHOJIOTIYHUX aCIeKTiB TaKOro MaTOJIOrYHOTO [TOENHAHHS, a TAKOX BUOOPY Halle(peKTHBHIMINX TepareBTUYHIX
cTpaTeriil JikyBaHHS NallieHTiB 3 gedotoM 1112 nicyis nepeHecenoi koponasipycHoi ingexuii. 1171 ta COVID-19
MaIOThb ABOHANPABJIEHUN 3B'SI30K. Binomo, 1110 HealeKBaTHUM IIiIKeMiYHMI KOHTPOJIb IPU3BOIUTD 10 IOPYLIEHHS
iMyHHOI Binnosizi Ha iHdekuioo y nanieHTiB 3 11712 Ha OCHOBI 3MiH SIK HUTOKIHOBOTrO ITPOdiio, Tak i IMyHHUX
BiITIOBif€l1, BKJIIOYAI0YM aKTUBaLiio T-KIiTHH Ta Makpodaris, 1110 TPUBAJIO 36epiraloThCsl y IOCTKOBIIHOMY I1epiof;.
Lli nopyueHHs, siKi IMOBiIpHO, NOTJIMOJIIOIOTECS HA TJli IepeHEeCeHOi KOPOHAaBipyCHOI iHQeKIlii, HaTenep JOCTEMEHHO
He JociigkeHi. TakoX Ha CbOTOAHI BiICYTHI JaHi, TPO B3a€MO3B 130K iMyHOCYIIPECUBHOI'O CTaHY Y IIOCTKOBILHUN
nepion 3 puc@yHKUieo 6eTa-KIiTHH i po3ButkoM LIJI2. B mocinskeHHi 3a1poroHoBaHa HOBA KOHLIETILLisI
meTabostiyHoi gucdyHkuii nicss indexuii SARS-CoV-2 i BUKOPUCTaHHSIM [103[I0BXXHbOT'O KOTOPTHOTO M3alHYy.
OcranHi JaHi ifeHTUIKYI0Th MiAUIYHKOBY 337103y JIIOAWHU K MimeHb iHdekuii SARS-CoV-2 i npuryckaoTs, 10
iHdexLisa 0-KITUH MOXe CIPUATH MeTaboJIiuHIN AucperysLii, mo crnocrepiraloTs y nauieHTis i3 COVID-19. I[Tpore,
YU NPOJIOHTYIOThCS 1ii 3MiHYM B IIOCTKOBiTHOMY Nepiofii, Hapasi, HeBizomo. MeT¢opMiH cTaB HailyacTile
IIpPM3HAYyBaHUM LIyKPO3HWKYBaJIbHMM IIperaparoMm nauieHTam i3 LIJ12 y 6araTbox KpaiHax cBiTy. MexaHizamu
TepareBTUYHOI Iii MeTdopminy npu L1112 3anMmaTbCs HEJOCTaTHBO BUBUEHUMH, A POJIi IMyHHOI CUCTEMU Y
MeXaHi3Mi TepaneBTUYHOTO il MeTdOpPMiHYy IIPUCBSYEHI JINiIe IO0IUHOKI poboTH. K Bimomo, LIJI2 BimHOCSTH 1O
3arajbHUX iIMyHOOOYMOBJIEHUX 3aXBOPIOBaHb. Y MaJIOYMCEIbHUX ITPOCIIEKTUBHUX JJOCIIPKEHHAX OyJ10
BCTAHOBJIEHO, 10 3aCTOCYBaHHS MeT(POPMiHy y XBopux Ha 11]]2 npu3BOAUTb 0O 3HMKEHHS aKTUBHOCTI 3aI1aJIbHOTO
npouecy. OgHouacHO (iKCyBajiM TaKOK 3HIKEHHS! PiBHSI [TpO3anaibHUX UUTOKIHIB 1JI-10, [JI-6, a TakoX Bif3Havanu
MTO3UTUBHY KJIHIYHY TUHAMIKy B iei rpynu xBopux Ha LI/I2. TakuM 4MHOM, SIK J€MOHCTPYIOTb OCTaHHI JaHi
JlitepaTypy, METQOPMIH BOJHOYAC 3 LIyKPO3HMKYBAJIbHUM €(EKTOM Ma€ CaMOCTIMHUAN CIPUSITIAUBUI
TeparneBTUYHUI BIUIMB, 30KpeMa Ha HOpMasisalilo QyHKLil iMyHITeTy Ta ocsiabaeHHs! iHTeHCUBHOCTI
HU3BbKOTPAZi€HTHOTO 3arajleHHs, 1o JIeXXUTb B OCHOBI natorenesy LI[12. HagBHi po60TH MinTBEPIKYIOTh Cy4acHY
rinoteay, wo L1112 € cienn¢ivyHUM 3aM1ajJlbHUM 3aXBOPIOBAHHSIM, IPOTE AUCKYCIMTHMMU 3aJIMIIAI0ThCSI IUTAHHS O/I0
MEXaHi3MiB T€paneBTUYHOTIO BIUIUBY MET(OPMIHY Ha iIMyHHY cucTeMy y xBopux Ha L1[12. [Tlopasnbie raubue
BUBYEHHS POJIi IMyHHOI CUCTeMU y MeXaHi3Mi 1Iii MeT(opMiHy y nanieHTiB 3 1e6t0Tom LIJI2 B 1OCTKOBiTHOMY
nepiozi Mae KI1I040Be 3HaY€HHS /1715 6i/Ib1LI CIIPSIMOBAHOTO HAYKOBO-OOI'PYHTOBAHOTO 3aCTOCYBAHHS 11bOTO
npenapary gJis teparii IIJJ2 Ha mocTKoBimHOMY TiIi. JIOC/IiI)KEHHS ITPOBEAEHO 3 BUKOPUCTAHHSIM HACTYITHUX
METO/IiB: 3arajIbHOKJIHIYHUX, aHTPOIIOMETPUYHHUX, 610XiMIUYHUX, IMyHOPEPMEHTHUX, TPOTOYHOI HUTOMETPIi 3
BHMKOPHUCTaHHAM Jj1azepHoro nurodayopumerpa FACStar plus (“Becton Dickinson”, CIIIA), cratucTuyHux. B
pe3yJIbTaTi IPOBENEHHS NOCIIIKEHb Ha MifICTaBi BUSABJIEHHS [NO€IHAHUX JUCPETYIISLIMHUX 3MiH BPOJIKEHOTO Ta
aJanTUBHOIO IMYHITETY i CHCTEMHOI'O HU3bKOIHTEHCUBHOTO 3allaJIEHHS] Y XBOPUX 3 BIIEpIle BusBaeHUM 112 i
HOPMaJIbHOIO Ta HAJIMIIKOBOIO MACOIO Tijla Ha TJIi [IEPEHECEHOT0 KOPOHABIPYCHOTO 3aXBOPIOBAaHHS, BCTAHOBJIEH]
OCHOBHI KJIiHiKO-iMyHOJI0TT4Hi MexaHi3mMu fe6ioTy 1112 y mocTKoBigHOMY Nepiofi Ta JOBeAeHO [1aTOreHETUIHY
OOI'PYHTOBAaHICTb 3aCTOCYBaHHSI MET(POPMIHY 5K JIIKAPCHKOTO 3aCO0Y 3 IOTYKHUMU BJIACTUBOCTSIMU
iMyHOMOZYJISITOpa NIPY BU3HAYEHHI TepareBTUYHMX CTPaTeriil y XBopux 3 gedtorom 11112 i pisuum IMT Ha T1i noct-
COVID-19. AHari3 pe3ysibTaTiB KOMIIJIEKCHOTO KJIiHIKO-iMyHOJIOTIYHOTO NOCIIIPKEHHS NO3BOJISIE ONTUMI3yBaTH
IiaTHOCTHKY Ta JIIKyBaHHs NalieHTIB 3 fe6oToMm 11J12 i HopMasbHOIO Ta HA[IJIMIIKOBOIO MACOI0 Tijla Y IOCTKOBITHUMN
nepion. TakuM 4YMHOM, PEe3yJIbTAaTH BUKOHAHOTO AUCEPTALiTHOTO NOCiIKEHHS BUPIlIyIOTh HAYKOBO-IIPAKTUYHE
3aBJIaHH$ KJIiHIYHOI [jia6eToJIorii — MaTOreHeTUYHO OOIPYHTOBYIOTh BUOGIp 1LiislecnipsiMOBaHOi Teparii MeTpopMiHOM
XBOpHUX 3 Bliepule BusiBjieHUM LIJ12 i pisuum IMT y nocTkoBinHuii nepion. Kino4osi cioBa: yKpoBuil fiabeT 2-ro
THUITy, KOPOHaBipycHa xBopoba (COVID-19), iHgekc Macu Tijna, iMyHITeT, IeKOLUUTApHUI CKJ1a/l KPOBi, BiiHOLIEHHS
HEUTPO(isiB 10 N1iMPOLUTIB, OKUPIHHS, iIMyHODEHOTHUII JTiM(POLUTIB, UTOKIHI, METHOPM

2. The aim of the PhD work is to determine the clinical and immunological indicators in patients with the debut of
type 2 diabetes (T2D) in post-COVID period and to establish the therapeutic effect of metformin on these
parameters in patients with newly diagnosed T2D with normal and overweight body weight against the
background of a previous coronavirus disease. To achieve this goal, a cohort of 190 patients (49 patients with newly
diagnosed T2D who had COVID-19 in past and 48 patients with debut of T2D and different body mass, and with



manifestation of disease in prepandemic period). The groups were evently distributed by gender and had no
history of cardiovascular, oncological and other systemic and inflammatory diseases. All patients included in the
studynmet the inclusion/exclusion criteria. For resolving the tasks of study, the states of carbohydrate (glycemic
profile, glycosylated hemoglobin) and lipid metabolism, body mass index in patients with T2D debut and normal
and overweight body mass after suffering COVID-19 were analysed. The number of leukocytes and leukocyte
composition of the blood using a hematological analyzer, as well as simultaneously in blood smears in patients with
T2D and normal and overweight body mass on the background of post-COVID state before and after metformin
therapy was determined. The RNL inflammatory index as a marker of low-intensity chronic inflammatory process
in patients with T2D debut and normal and overweight body mass on the background of post-COVID before and
after metformin therapy was determined. The immunophenotype of lymphocytes in PB: CD3+, CD4+, CD8+, CD20+,
CD56+ T-cells in patients with T2D and normal and overweight body mass after COVID-19 before and after
metformin therapy was determined. The concentrations of pro- and anti-inflammatory cytokines (IL-1n, IL-2, IL-6,
IL-10, IL-17, TNF) in PB serum by ELISA in patients with T2D and normal and overweight body mass after
coronavirus infection before and after metformin therapy were determined. The relationships between indicators
of carbohydrate and lipid metabolism and the main immunological parameters of innate and adaptive immunity in
patients with T2D debut and normal and overweight body mass in post-COVID period and against the background
of metformin therapy was identified. The dynamics of the main clinical and laboratory indicators characterizing
the states of carbohydrate, lipid metabolism, and immunological and pro-inflammatory states against the
background of metformin therapy in patients with type 2 diabetes and normal and overweight body mass was
evaluated. This dissertation work is devoted to the study of pathogenetic and clinical aspects of this pathological
combination, as well as the selection of the most effective therapeutic strategies for the treatment of patients with
the debut of type 2 diabetes after a previous coronavirus infection. Diabetes and COVID-19 have a bidirectional
relationship. There is also currently no data on the relationship between the immunosuppressive state in post-
COVID with beta-cell dysfunction and the development of T2D. This study proposes a new concept of metabolic
dysfunction with new onset after SARS-CoV-2 infection using a longitudinal cohort design. It was found that the
use of metformin in patients with T2D leads to a decrease in the activity of the inflammatory process in them. At
the same time, a decrease in the level of pro-inflammatory cytokines IL-1o, IL-6 was also recorded, and positive
clinical dynamics were also noted in this group of patients with T2D. At present, there are only a few works
describing that metformin has multiple pleiotropic effects, including immunomodulation, antiviral and anti-
inflammatory effects, which may affect the course of the disease in patients with diabetes after COVID-19.The next
methods were used in this study: general clinical, anthropometric, biochemical, instrumental, inmunoenzymatic,
flow cytometry using a laser cytofluorimeter FACStar plus (“Becton Dickinson”, USA), statistical. The analysis of the
results of a comprehensive clinical and immunological study allows to optimize the diagnosis and treatment of
patients with the debut of type 2 diabetes with normal and overweight body mass in post-COVID. The results
obtained in the dissertation solve the scientific and practical tasks of clinical diabetology - pathogenetically
justified choice of targeted metformin therapy for patients with newly diagnosed type 2 diabetes mellitus and
different BMI in post-COVID. Thus, the obtained research results allow to improve the therapeutic strategies for
the treatment of patients with the debut of type 2 diabetes and normal and overweight body mass who are in the
post-COVID period. Keywords: type 2 diabetes mellitus, coronavirus disease (COVID-19), body mass index,
immunity, leukocyte composition of blood, neutrophil to lymphocyte ratio, obesity, lymphocyte
immunophenotype, cytokines, metformin.
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IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: JlepkaBHa ycTaHOBA "THCTUTYT €H/IOKPUHOJIOTI] Ta 06MiHy

pedoBuH iM. B. I1. Komicapenka HanjionanpHOI akagemii Megu4HMX HayK YKpaiHu"
Kopg 3a €IPIIOY: 02012013

MicneSHaxo,ZDKeHHﬂ: ByJI. Bumropogceka, Kuis, 04114, Ykpaina

dopma ByracHoCTI:

Cdepa praBJIiHHﬂ: HanjjonanbHa akageMis MEIUYHUX HAYK YKpaiHU

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZmoMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Yepcpka Mapis CepriiBaa
TOJIOBH pagu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBi Yepcpka Mapis Cepriisaa
rOJIOBYIOYOTO Ha 3aCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY l'onvap Ipuna BonopnmupisHa

00JIIKOBHX JJOKYMEHTIB

Peectpartop YkpIHTEI



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

JisiIbHOCTI




