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Penuikauist SARS-CoV-2, 36y1HUKy KOpOoHaBipycHoi xBopo6u COVID-19, mpu3BOAUTS 10 NPSMOTO MOMKOAKEHHS
TKaHUH JiereHb i po3BuTKy ['PIIC. [HdikoBaHi BipyCcOM KIIITUHU PEKPYTYyI0Th T-1iMPOLUTH, MOHOLUTH i HelTpodiny,
Ki BUBIJIbHAIOTb IOHAZHOPMOBY KiJIbKICTb IMTOKIHIB. KpiMm TOro, y XBOpHUx 3MiHIOIOThCS PiBHI MiKpoPHK, 3anydyenunx
II0 BiAmoBini Ha 3ananeHHs. Takum 4MHOM, natoreHes po3Butky I'PIC npu COVID-19 e pesynbTaToM HagMipHO]
peakuii imyHHOI cuctemu rocrogapst. JJocmimpKeHHs 3MiH y (PyHKLIOHYBaHHS iIMyHHOI CUCTEMU XBOPUX BAKJIMBE [JIS
po3yMiHHs naTodiziosiorii KOpoHaBipyCHOI XBOPOOM i cTparerii JlikyBaHHsI, a HopMalizallist fucbanaHcy iMyHHOI
cuctemu Ta nogananus Hacyuigkis [PIIC e nepcrneKTUBHUM 3aBIAHHSM 117151 eeKTuBHOro JikyBaHHs. MCK 6e3neyHi
IIpY 3aCTOCYBAHHI y KJIITUHHIN Teparlii i MOXyTb PEryJIoBaTU SIK BDOIPKEHUIA, TaK i HabyTuil iMyHiTeT yepe3 mpsimi
MIKKJIITUHHI B3aeMogii 3 IMyHHUMU KJIiTHHaMU 260 NapakprHHO Yepe3 ceKpeliilo XeMOKiHiB, (pakTopiB pocTy Ta
LMTOKiHIB. B maHHii po6oTi oxapakTepusosani MCK nyrnoBrHY JIIOAMHYU B PO3pi3i IXHPOI'O 3aCTOCYBAHHS 17151 Teparii
I'PIC npu kKopoHaBipycHill xBopobi. Bysio nokazaHo, mo noBTopHi Tpancdysii MCKILJI € 6e3neyHnmu i He MalTh
icroTHUX I06iYHUX edeKTiB. [JoBeneHo, mo Teparnis MCK mMae 1OBrocTpoKoBe (40 OZHOTO POKY) IIOKPALIEeHHS CTaHy
nereHiB nanienTis 3 ['PIIC 3a nanumu KT. [TokasaHo, 110 Ha [10YaTKy XBOPOOU IIPUCYTHI MiesoLUTO3, JIeiKo- Ta
JiMmoreHis, gKi 3 104aTKOM JIiKyBaHHSI 3MiHIOIOTbCS JIEUKOLUTO30M. Briepie onucaHo nigsuienuit BMmict CD4+ i
CD8+ perynsTopHuX, aKTUBOBAHUX, BUCHO)KEHUX Ta CTAPilOYMX KIIITUH Nam’siTi 3 14 1o6u Bif o4aTKy rocrirasisanii.
Briepiue onrcano 3poCTaHHS BMiCTy MOoABiMHO no3utuBHUX T kiituH, CD127- Ta CD25-ekcnpecyiouux T-KIiTHH,
CD3+PD-1low i CD3-PD-1low T-KiTH, MOHOLIUTIB Ta J€HIPUTHUX KJIITUH NpoTsiroM 28 1i6. [Tonyssiis
Mi€JIOIIHUX KJIITUH HAa PaHHbOMY €Talli XBOPOOY XapaKTepU3yeThCs BUCOKMM BMiCTOM MOHOLUTIB, Ta HU3bKUM
BMICTOM JI€HIPUTHUX CyOIONyIsLiil. [IpoTSIrom jiKyBaHHS CIIOCTEpPIranocs MOCTYNOBE 3HKEHHS BMICTY
MOHOLUTIB 3 OJHOYACHUM 3POCTaHHSM BiJJCOTKY JE€HIAPUTHUX KJITHH, IO CBiJYUTh PO PO3BUTOK HAOGyTOTO
iMyHiTeTy. Briepuie BUsBIEHO JOCTOBIPHO BUILi BiIHOCHI piBHI ekcripecii miR-221-3p, miR-27a-3p, miR-133a-3p i
miR-126-3p Ha moyaTky rocniranisauii nauieHTis i3 'PIC, cnpuynHenum SARS-CoV-2. IIpoBeeHO NOPiBHAHHSA
KJIIHIYHUX Ta MOJIEKYJISPHUX NMOKa3HUKIB y xBopux 3 ['P/IC npu COVID-19, gxi npoxonuiu TpaguLiiHy Tepario 3
XBOPUMMY, SIK OTPUMYBAJIM CTaHAAPTHY Tepallilo pa3oM 3 TpboMa NOCIifoBHUMY iHPy3ismu MCKILIL. B
KOPOTKOCTPOKOBOMY Iepiofi 6yJ0 okasaHo, mo tepaniss MCK cTumysiioe BilHOB/IEHHS PiBHS JIiIM(OLUTIB Ta
IIPUCKOPIO€ 3HMKEHHS! C-peakTUBHOrO 6ijlKa, IBUAKOCTI OCiIaHHS €pUTPOLUTIB Ta NAJINYKOSIEePHUX HEUTPOQiiB
Ta [IPU3BOIUTH [0 NOCTOBIPHOTO 3pOCTaHH4 B I1J1a3Mi XBOPUX BMICTy IPOTU3aNajbHOro UATOKIHY IL-10 Ta
nposananabHux xeMokiHis IP-10, MIP-1o ta G-CSF. Bussineno, mo teparig MCK He Mae IOCTOBIDHOTO BILIMBY Ha
BiHOCHUI piBeHb ekcripecii MikpoPHK, o acouiioBaHi 3 3ananeHHsaM, B r1a3mi Kposi xBopux 3 I'PIC. Hani
€KCIIEPUMEHTIB in vitro 1eMoHCTPyI0Th, o mif BrmmsoM MCKITJI B MKIIK xBopux 3 ['PIIC nocnmoeTses eKCpecis
reHiB, 3aJ1y4eHNX [0 PO3BUTKY iIMyHHOI BiNOBifi, 30KpeMa akTuBallii HelTpodinis, Mirpanii 1eKouuTiB i
(aronuTO3Y, i 3HNKYEThCS €KCIIPECis IeHiB, IIOB'I3aHUX 3 allONTO30M, 30ibl1yeTbcs ekcrpecis CD69 sk mapkepa
panHix T-kmitun i CD25 sik Mapkepa cepeliHboi cTaii cepen cyononysniit CD3+ Ta 3MeHIIyeTbCs BilCOTOK
eeKTopHUX, cTapitounx edpekropHux CD8 i CD4 T-kuituH i CD8 T-kiiTH naM’siTi. B pe3ysbTaTi BUKOHaHHS AaHO]
IYcepTalifiHOi po60TH 6YJI0 0XapaKTepPU30BaHO JMHAMIUHI 3MiHM PiBHIB IIPO- Ta NPOTU3aNlaJlbHUX LIUTOKIHIB,
XeMOKiHiB Ta piBHiB MikpoPHK nporsirom 28 n1i6 y xBopux 3 I'PIIC, cnpuunHeHnM SARS-CoV-2, micis
tpancnnanTtanii MCKILJI Ta nopiBHSAHO JaHi 3 rpyniaMy KOHTPOJIIO Ta BiJHOCHO 3[10POBUX IOHOPiB. BCTaHOBIIEHO,
1110 TPbOXKpaTHa BHYTpilIHbOBeHHA TpaHciaHTalist MCKII 3 inTepBasiom B 3 o6y B 1103i 1 x 106 ki1iTuH /KT Macu
Tijla Ha paHHill/ cepenHil cranii 3axBopioBanHHs Ha ['PIIC, cnpuunHeHnM SARS-CoV-2, € 6€311e4HOI0, HEe BUKJINKAE
CYTTEBUX N106IYHNX HETAaTUBHUX €(EKTiB, Mae iMyHOMOZYII0I09MI1 BIIJIMB HA NEPEOIT 3anajbHOrOo MPOLeCy Ta

IIPU3BOJUTH /10 CYTTEBOrO 3HUKEHHSI piBHS (Pi6po3y yiereHs (B 12 pasiB) uepes 1 pik criocTepesxeHHs.

2. Bukreieva T.V. Peculiarities of the effect of umbilical cord-derived multipotent mesenchymal stromal cells on the
immune system of patients with pneumonia caused by the SARS-CoV-2 coronavirus - qualifying scientific work on
the right of a manuscript. The thesis for a scientific degree of Doctor of Philosophy by speciality 091 - Biology (09

- Biology) - Institute of Molecular Biology and Genetics NAS of Ukraine, Kyiv, 2024. The dissertation is devoted to
the characterization of dynamic changes in the subpopulations of immune cells in the peripheral blood of patients
with acute respiratory distress syndrome (ARDS) caused by severe COVID-19 pneumonia, the characterization of
lung damage degree changes, levels of cytokines, chemokines and miRNAs after transplantation of cryopreserved



allogeneic umbilical cord-derived MSCs, and the search of MSC action targets. Replication of SARS-CoV-2 caused
coronavirus disease COVID-19 and leads to direct damage of lung tissue and the development of ARDS. Infected
cells recruit T-lymphocytes, monocytes, and neutrophils, which release excessive amounts of cytokines. Changes
in miRNAs associated with inflammation were also observed. Thus, the pathogenesis of ARDS during COVID-19 is
the result of an overreaction of the host's immune system. The study of changes in the patients’ immune system
functions is important for understanding the pathophysiology of COVID-19 and the treatment strategy, and
normalizing the imbalance of the immune system and reducing the consequences of ARDS is a promising task for
effective treatment. MSCs are safe when used in cell therapy and can modulate both innate and adaptive immunity
through direct intercellular interactions with immune cells or by paracrine effect via the secretion of chemokines,
growth factors, and cytokines. In this work, human UC-MSCs are characterized in context of their application for
ARDS therapy dirung COVID-19. Repeated transfusions of UC-MSC have been shown to be safe and have no
significant side effects. It has been proven that MSC therapy has a long-term (up to one year) improvement in
lungs fibrosis in ARDS patients according to CT scans. It is shown that the presence of myelocytosis, leukopenia,
and lymphopenia in early disease stages, shifting to leukocytosis during treatment. For the first time, we showed
an increased content of CD4+ and CD8+ regulatory, activated, exhausted, and senescent memory cells from the
day 14 after hospitalization; and an increase in the content of double-positive T cells, CD127- and CD25-expressing
T cells, CD3+PD-1low and CD3-PD-1low T cells, monocytes and dendritic cells during 28 days. This research
highlights the initial predominance of monocytes and low levels of dendritic cells, followed by a shift indicating
adaptive immunity development. For the first time, significantly higher relative expression levels of miR-221-3p,
miR-27a-3p, miR-133a-3p, and miR-126-3p were detected at the beginning of hospitalization of patients with ARDS
caused by SARS-CoV-2. When comparing clinical and molecular indicators in patients with ARDS with traditional
therapy and with three consecutive infusions of UC-MSC, the latter showed accelerated recovery of lymphocytes
and the reduction of C-reactive protein level, erythrocytes sedimentation rate and banded neutrophils count, and
a significant increase in the content of the anti-inflammatory cytokine IL-10 and pro-inflammatory chemokines IP-
10, MIP- 10 and G-CSF. MSC therapy did not significantly affect the relative expression levels of inflammation-
associated miRNAs in blood plasma. In vitro experiments revealed that UC-MSCs promote the expression of genes
involved in the development of the immune response, the activation of neutrophils, leukocyte migration and
phagocytosis in the PBMC of patients with ARDS, while reducing the expression of genes related to apoptosis, and
increase the expression of early-activated CD69 marker in T cells and intermediate-stage CD25 marker among
CD3+ subpopulations with a decrease in percentages of effector, senescent effector CD8 and CD4 T cells, and
memory CD8 T cells. Overall, this dissertation established that triple intravenous transplantation of MSCs with an
interval of 3 days at a dose of 1 million of cells per kilo of body weight in the early /middle stage of ARDS caused by
SARS-CoV-2 is safe, does not cause significant side effects, and has an immunomodulatory effect, leading to a
significant reduction in lung fibrosis after 1 year of observation.
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