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Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Indp cneuniasnizoBaHoi BY€HOI pajH (pa30Boi crieniasizoBaHOi BYUEHOI pazu): /1 26.001.24

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka
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dopma BaacHOCTI:
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InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0OM: KuiBchbKuii HallioHaIbHUI yHIBEPCUTET GyIiBHUIITBA i
apxiTekTypu

Kopg 3a €IPIIOY: 02070909
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 34.43

Tema guceprauii:

1. MeTabosivyHa nossipusatlisi KJITUH MiKporJIii mypiB B yMoBax pocTy riiomu C6 Ta ii Kopekiist aroHiCTOM TOJLI-
nopibHoro peuenropa 3

2. Metabolic polarization of microglial cells in conditions of tumor growth and its correction with agonist of toll-
like receptor 3

Pedepar:

1. Incepraujiiina po60Ta IpUCBSIYEHA 3'ICYBaHHIO XapaKTepy 3MiH QPYHKLiIOHAJIbHOTO IPOQiio MO3KOBUX (ParouuTis
Ta [103aMO3KOBUX (aroLUTiB 3a pocTy ryiomu C6, a TaKoX 3aTHOCTI aroHicra Tosui-nogi6Horo peuenropa 3 (TIIP3)
IO BiJHOBJIEHHS TPOTUIIYXJIMHHUX BJIACTUBOCTEN KOMILIEKCHOI [TOMYJIsALii MiKpOTrIii IypiB 3 MyXJMHOW. Y PO6OTi
PO3IIMPEHO iCHYIOUi YSIBJIEHHSI CTOCOBHO XapaKTepy aKTuBallii MikporJii 3a BBy arosictis TTIP Ta rinoxcii.
[TokaszaHo, mwo aronictu TTIP4 i TTIP3 cipuunHSIOTh pi3HY METa00iYHy aKTHBallil0 MiKpOIJliaJbHUX KIIITHH in vitro.
BussneHo, 1m0 24-rogvHHa €KCIIO3ULis TIIOKCi€l0 CIIPUYMHSIE IPOTU3aNaIbHY METa00IiYHy aKTUBALLiI0 MiKPOTJIii.
[NokasaHo, o ¢GYHKILIOHANBHI XapaKTEPUCTUKU MIKpOTJIii 3a pocTy riiomu C6 Bilpi3HSIOTHCS Bill BIACTUBUX SIK

KJIACUYHOMY, TaK i aibTepHaTUBHOMY ¢deHoTturam. Pict rimiomu C6 TakoK CYIIpOBOIKYEThCS 3MiHAMU



(PYHKLIOHAJIBHUX XapaKTEPUCTUK (PAroLyTiB 103aMO3KOBOI JIOKasli3alii (IepUTOHEeATbHUX MAaKpOQAariB i
LMPKYJIIOI0YMX KJIITUH) 3 HAOYTTSIM HUMHU O3HaK [IPOTU3aIlajbHOI MeTaboiyHoi akTHBalii. Yiepiie 1okasaHo, o
arodict TIP3 3gaTHUI BUKIMKATH (PYHKLIOHATIbHY PEBEPCIIO MIIOKCUYHUX aJIbTEPHATUBHO IOJISIPU30BAHUX
MIKpOIJliaZIbHUX KJITUH [0 IP03aNajbHOr0 METab0 IivHOro Npodio in vitro, Tako>X rajibMyBaTy [IPONYXJIMHHI
BJIACTUBOCTi MiKpOTJIii y mypiB 3 riiomoro C6 yepes 3HMKEHHS IPOoJli(pepaTUBHOrO NOTEHIiaNly MyXJIMHHUX KIITUH
in vivo.

2. Gliomas account for more than 70 % of primary brain tumors, and the vast majority of those tumors are highly
malignant glioblastomas. Most therapeutic approaches targeting tumor cells have failed. Glioblastomas is heavily
infiltrated with myeloid cells, mainly brain-resident microglia and peripheral phagocytes, that are collectively
referred to as glioma-associated microglia/macrophages. The growth of malignant gliomas are accompanied with
development of local and systemic immunosuppression. The source of such suppression is microglial cells, which
are concentrated in hypoxic areas of gliomas and contains 30 % of stromal cells in the tumor tissue. Under the
influence of tumor microenvironment, these cells acquire an immunosuppressive, invasive phenotype. This work is
dedicated to examine of changes in the functional profile of brain phagocytes and peripheral phagocytes from
different locations outside the brain during the development of C6 glioma in rat, as well as to explore the ability of
the toll-like receptor 3 agonist (TLR3) to restore antitumor properties of a complex population of microglia in
tumor-bearing animals. The purpose of the work was to investigate the functional characteristics of microglial
cells and peripheral phagocytes (outside the brain) in C6 glioma-bearing rats and the effect by agonist of TLR3 on
microglial cells metabolic profile. In the work, current ideas concerning activation of microglia exposed toTLR and
hypoxia. For evaluation of the features of metabolic activation of microglial cells as comparison cells, phagocytes of
the outside the brain (peritoneal macrophages) were used. As TLR agonists, bacterial LPS (TLR4 agonist) and
Larifan (agonist TLR3) were used. It have been shown that TLR4 and TLR3 agonists cause distinct metabolic
activation of microglial cells in vitro: TLR4 agonists cause pro-inflammatory shift of arginine metabolism with
increased level of NO production, whereas TLR3 agonists do not affect the metabolism of arginine and increase the
expression of CD206. 24-hour exposure to hypoxia causes anti-inflammatory metabolic activation of microglial
cells with a possible increase in expression of the CD206 receptor, along with increased arginase and phagocytic
activity. For the first time, TLR3 agonist has an ability to induce functional reversion of hypoxic alternatively
polarized microglial cells to pro-inflammatory metabolic profile in vitro. New data concerning the metabolic state
of microglial cells and phagocytes outside the brain during the growth of C6 glioma in rats were obtained. It has
shown that the functional features of the microglia in tumor-bearing animals differ from those characteristic for
classical or alternative phagocyte metabolic profile. The non-typical metabolic characteristics of microglial cells
detected by us, as well as by other authors, may be the result of the complex composition of the studied phagocyte
population, which may include myeloid suppressor cells. The growth of glioma C6 is accompanied by changes in
the functional characteristics of phagocytes outside the brain (macrophages within the Mucosal Associated
Lymphoid Tissues, and circulating cells) with the acquisition of signs of anti-inflammatory metabolic activation.
Alternatively polarized peripheral phagocytes may be the main source of systemic immunosuppression for the
development of malignant glioma. It has been shown that the intranasal administration of TLR3 agonist has an
ability to inhibite pro-tumoral properties of microglia in C6 glioma-bearing rats, that is accompanied by a decrease
in the proliferative potential of tumor cells in vivo. The results of the dissertation are experimentally substantiate
the promising use of intranasally delivered TLR3 agonist is capable to abrogate the creation of this pro-tumoral
immune infiltrates, probably, through the effect on myeloid-derived suppressor cells, and can be considered as a
promising agent for glioma therapy aimed the microglia re-education.
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PeuenzeHTu

VIII. 3ak1104Hi BiZOMOCTI
Baache IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu
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TOJIOBYIOYOrO Ha 3acCiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

Ocranyenko JlromMuia IBaHiBHa

OcranveHko JlromMuaa IBaHiBHa

IOpuenko T.A.



