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1. AHOTAIIS T'pymika H.I'. MexaHi3Mu (yHKIIIOHYBaHHS iMyHOKOMIIETEHTHUX Ta OBapPiaJIbHUX KJIITUH IPYU aKTUBALLii
iMmyHHoOI Binnosizi. — KBanidikanifina HaykoBa mparsl Ha rpaBax pykomnucy. Jucepraiiist Ha 3G06yTTsI HAyKOBOTO
CTYIleHsI JOKTopa 6iosioriyHux Hayk 3a creuianpHicTio 03.00.13 - disiosoris mopuny i TBApUH — IHCTUTYT Qisiosorii
iMm. O.0. boromosnbis HanionanpHoi akagemii Hayk Ykpainu, Kuis, 2026. [luceprauiiiHa poboTa NprucBsiieHa
BMBYEHHIO M€XaHi3MiB IUCPYHKIi] IMyHOKOMIIETEHTHUX Ta OBapiaJlbHUX KJITHAH 32 YMOB iMYHHOI rinepaKkTuBalLlii.
HapmipHa iMyHHa akTHBaLisi CyIIPOBOPKY€ETHCS HAIJIMIIKOBOIO TPOAYKIIEI0 UTOKIHIB, aKTUBHUX (DOPM KHCHIO Ta
a30Ty, AUCPEeTyJIslielo KIiTUHHUX TPaHCKpUMLIMHUX PakTopiB i rinepakrusatiieto [TAPTI-1 - knto4oBoro pepmeHTy
penapauii JTHK, 1m0 npusBoauTh 40 PO3BUTKY FEHOTOKCUMYHOrO cTpecy, yukoaxeHHs JHK i kiitnnaHoi 3aru6eri. Li
MIOPYIIEHHS 3yMOBJIIOIOTb 3HKEHHS PENPOAYKTUBHOTO MOTEHIialy Ta iMyHHOI PE3UCTEHTHOCTI. Y po6oTi

BHUKOPHCTaHO KOMILJIEKC Cy4YaCHUX METO[IiB, B0KpeMa KyJIbTUBYBaHHs 0oLuTiB, MeTog, JHK-komeT, dpsryopecuieHTHe



MIKpOCKOIIiYHe 3a6apBJI€HHS, IMyHOLIUTOXIMIUHE JOCIiI)KEHHS, BU3HAUYEHHS IPOJYKTIB IEPEKUCHOTO OKUCJIEHHS
niniais ([TOJI), HCT-tecrt, [1JIP-anani3, imyHo6soTuHr (Western-blot) Ta craTuctuyHi MeTony 06po6KY pe3ysbTaTiB.
3a YMOB iMyHOOIIOCEPEAKOBAHOTO YIIKOIPKEHH S, 3MOEJILOBAHOrO 32 Aornomoro BCA, KoHA Tta JITIC, BcTaHOBIEHO
PO3BUTOK OKCUAATUBHOTO Ta TEHOTOKCAYHOIO CcTpecy, yiukomkeHHs JJHK, akruBaunio NF-o0B ta BuBinibHeHHS DAMP-
monekyn (HMGBI). [TokasaHo, 0 iMyHOOIIOCEpEeKOBaHE YIIKOIPKEHHS! CYIIPOBOKYETbCS MiABULEHHSIM BiICOTKA
KJIITUH i3 BUpa&KeHUM yikomkeHHsIM [JHK, akTuBaliieo mexaHi3MiB KJIITUHHOI 3aru6eli 3 nepeBa’kaHHsIM HEKPO3y
Ta Ipo3anajabHUX CUTHAIbHUX LIIAXiB, 30Kpema NF-oB. 1i 3MiHU CyIIpOBOAKYIOTHCS OPYIIEHHSIM (PYHKIiOHATIBHOTO
CTaHy iIMyHOKOMIIETEHTHUX OPraHiB i MOTipIIEHHAM SKOCTI OBapianbHUX KiIiTUH. Y Mogeii BCA cniocrepiranacs
dikcauis LIK y neuinn, cenesinii ta aopti, ypakeHHs CyIMH i aKTUBALisl BPOIKEHOTO iMyHITETy, IOPyLIEeHHS
MENOTUYHOrO 103piBaHHs OOLUTIB i 3MiHM ekcnpecii reHiB HAS2, COX2 i GREMI, siki € mapkepaMu (PyHKLiOHAIbHOI
aKTMBHOCTI KyMYJIIOCHUX KJIITUH Ta PEryJLii MEMOTUYHOrO N03piBaHHA O0UUTIB. Y Moaesi KoHA Bigznadanocs T-
KJIITUHHO-OIOCEPEIKOBaHE YIIKOIKEHHS NIEYiHKM 3 PO3BUTKOM HEKPO3Y Ta anonTo3y i akrusaniero [TAPIT-1Ta NF-
oB. Y mogeni JITIC nepeBaxkanyu CUCTEMHI IPOSIBU €HAOTOKCEMIi, IHTEHCUBHUI OKCUIATUBHUI CTPEC, aKTUBALLisl
KJIITVH BPOJKEHOI0 iMyHiTeTy Ta 3any4eHHsd DAMP-mMosexyl, 30kpema HMGBI, no nigTpuMaHHs 3anajabHoi
BiAnoBizi. 3a yMOB iMyHOKOMILJIEKCHOTO YIIKOJKEHHS BiloyBaeTbcs rinepakrusalis [TAPTI-1, o cynpoBOIKy€eTbCS
PO3BUTKOM HEKPO3Y, TOA] SIK 3aCTOCYBaHHS MOro iHri6iTopa 4-TiipOKCUKBIHA30JiHY 3HUKY€E CTYIIiHb YIIKOIPKEHHS
JHK i BincOTOK HEKPOTUYHUX KJIITUH, BUSBJISIIOUM BUPAKEHU IUTONIPOTEKTUBHUM e(eKT. B sieunuKy 3a yMoB gii
BCA BcTranoBeHO aktuBauito [TAPII-1, mo cynpoBOIKY€ETbCS 3HMKEHHAM KUTTE3IATHOCTI IPaHyJIbO3HUX KIIITHH,
[IOCUJIEHHAM aIlOIITO3y Ta HEKPO3Y, & TAKOXK OUCPETYJIALI€I0 eKCIIPECii TeHiB MEMOTUYHOIO J03PiBaHH4, 110
CYIIPOBOMKYBAJIOCS CYTTEBUM 3HIKEHHSIM SIKOCTi OOLUTIB. 32 YMOB IMyHOOIIOCEPEIKOBAHOIO YIIKOIPKEHHH,
ingykoBaHoro JITIC, nokazano y4actb am¢otepuny (HMGBI) y ninTprmanHi 3ananpHoi Binnosizi ta
F€HOTOKCUYHOTO CTPECY, OCKIJIbKY MOT0 iHri0yBaHHS IPU3BOAMIIO 10 3MEHIIEHHs yiKkomkeHHs JHK i BimcoTka
HEKPOTUYHUX KJITUH. JlocaimkeHo posnb NF-0B y perynsnii iMyHOOTIOCEpeAKOBaHOI 3aanbpHOi Binnosini. [TokazaHo
TpaHcioKalio NF-0B 1o ganep KIiTUH NeYiHKy Ta iIMyHHUX KIIITHH, 10 CBiYUTD IIPO MOTo MPOBigHY posb y T-
KJIiITUHHO-OIIOCEPEAKOBAHOMY YIIKOIPKEHHI. BcTaHOBEHO, 0 4-TK Ta angporpadosis IpUrHiuyioTh aKTUBALIi0
NF-0B, 3meHIIyIoun siiepHy JoKaizalito p65, KpiM Toro, anaporpadosis i KypKyMiH NpOSIBISIOTh HUTOIIPOTEKTUBHY
Ii0 Ta 3MEHIIYIOTh KIITUHHY 3aru6esib. AHTHOKCUIAHTHI CIIOJIyKM Ta HAHOMaTepiaiy 3[1aTHi KOPUryBaTH KJITUHHI
IIOPYIIEHHS [IPY iIMyHOOIIOCEPEIKOBAHOMY YIIKOIKEHHI, 3HIDKYIOUM CTYIiHb yuKoaxxeHHs JHK, obmexyoun
HEKPOTWYHY 3aru6eJsib KIiTAH Ta NOKPAlLlyo4X (PYHKLIOHAIbHUI CTaH iIMyHHUX i OBapiaJlbHUX KIITHH,
SKUTTE3ATHICTb TPAHYJIbO3HUX KIIITHH i IKiCTh 0OLUTIB. Y gucepTauifiHiil po6OTi Briepiie KOMIIJIEKCHO
oxapakTepusoBaHo poJib [TAPII-1, HMGBI (amdoTtepuny) Ta NF-0B y po3BUTKY iMyHOOIIOCEPEIKOBAaHUX YIIKOAKEHb
iMyHOKOMIIETEHTHHMX Ta OBapia/lbHUX KJIITAH. BCTaHOBJIEHO B3a€MO3B'SI30K MK CTyneHeM yKompkeHHs [JHK,
piBHEM OKCHUJATUBHOTO CTPECY Ta TUIIOM KJIITUHHOI 3aru6esti. O6IpyHTOBAHO JOLiMbHICTb (PapMaKOJIOTi4HOI
KOpeKii 11X npotecis missxom Monyssuii curHanpHux msxis [TAPII-1/HMGB1/NF-oB. ITokazaso, 1o Taka
KOpeKLis 3HmXye ymkomkeHHs: JJTHK, okcunaTiBHUN CTpeC i HEKPOTUYHY 3aru6esb KIiTHH Ta CIIpUsie 30€pPeXEHHI0
ix QpyHKIioHaNbHOI aKTUBHOCTI. OGIPYHTOBAHO BUKOPUCTAHHSI [TOKa3HUKIB ymKoaxkeHHs JHK, akrusHocTi [TAPII-1 i

OKCHJIATMBHOT'O CTPECY SIK PaHHIX MapKepiB KIITUHHOI AUCQYHKLI.

2. The dissertation focuses on the mechanisms underlying dysfunction of immunocompetent and ovarian cells
under conditions of immune hyperactivation. Excessive immune activation is accompanied by overproduction of
cytokines, reactive oxygen and nitrogen species, dysregulation of transcription factors, and hyperactivation of
PARP-1, a key DNA repair enzyme, leading to genotoxic stress, DNA damage, and cell death. These disturbances
result in decreased reproductive potential and impaired immune resistance. The present study employed a
comprehensive set of modern methods, including in vitro oocyte culturing, the DNA comet assay, fluorescent
microscopic staining, immunocytochemical analysis, determination of lipid peroxidation (LPO) products, the
nitroblue tetrazolium (NBT) test, PCR analysis, immunoblotting (Western blotting), and statistical analysis of the
obtained results. Under conditions of immune-mediated injury induced by BSA, ConA, and LPS, the development of
oxidative and genotoxic stress, DNA damage, activation of NF-oB, and the release of DAMP molecules (HMGB1) were
demonstrated. It was shown that immune-mediated injury is accompanied by an increased percentage of cells



with pronounced DNA damage, activation of cell death pathways with a predominance of necrosis, and activation
of pro-inflammatory signaling pathways, particularly NF-oB. These alterations are associated with impaired
functional status of organs of the immune system and reduced quality of ovarian cells. In the BSA model,
deposition of circulating immune complexes (CICs) was observed in the liver, spleen, and aorta, along with vascular
damage, activation of innate immunity, impaired meiotic maturation of oocytes, and altered expression of HAS2,
COX2, and GREM1 genes, which are markers of cumulus cell functional activity and regulators of oocyte meiotic
maturation. In the ConA model, T cell-mediated liver injury was characterized by the development of necrosis and
apoptosis, accompanied by activation of PARP-1 and NF-oB. In the LPS model, systemic manifestations of
endotoxemia predominated, including pronounced oxidative stress, activation of innate immune cells, and
involvement of DAMP molecules, particularly HMGBI, in sustaining the inflammatory response. Under conditions
of immune complex-mediated injury, PARP-1 hyperactivation occurs and is accompanied by the development of
necrosis, whereas the use of the PARP-1 inhibitor 4-hydroxyquinazoline reduces the degree of DNA damage and
the percentage of necrotic cells, demonstrating a pronounced cytoprotective effect. In the ovary, under BSA
exposure, activation of PARP-1 was also observed, which was associated with decreased viability of granulosa cells,
increased apoptosis and necrosis, and dysregulation of genes involved in meiotic maturation, resulting in a
significant decline in oocyte quality. Under LPS-induced immune-mediated injury, the involvement of amphoterin
(HMGBI) in maintaining the inflammatory response and genotoxic stress was demonstrated, as its inhibition
reduced DNA damage and the percentage of necrotic cells. The role of NF-oB in the regulation of the immune-
mediated inflammatory response was investigated. Nuclear translocation of NF-oB in liver cells and immune cells
was demonstrated, indicating its key role in T cell-mediated injury. It was established that 4-hydroxyquinazoline
and andrographolide suppress NF-oB activation by reducing the nuclear localization of p65; in addition,
andrographolide and curcumin exert cytoprotective effects and reduce cell death. Antioxidant compounds and
nanomaterials are capable of correcting cellular dysfunction in immune-mediated injury by reducing the extent of
DNA damage, limiting necrotic cell death, and improving the functional state of immune and ovarian cells, as well
as granulosa cell viability and oocyte quality. In this dissertation, the roles of PARP-1, amphoterin and NF-oB in the
development of immune-mediated damage to immunocompetent and ovarian cells were comprehensively
characterized for the first time. A relationship between the degree of DNA damage, the level of oxidative stress,
and the type of cell death was established. The feasibility of pharmacological correction of these processes
through modulation of PARP-1/HMGBI(amphoterin) /NF-oB signaling pathways was substantiated. It was shown
that such correction reduces DNA damage, oxidative stress, and necrotic cell death, while preserving cellular
functional activity. The use of DNA damage indices, PARP-1 activity, and oxidative stress parameters as early
markers of cellular dysfunction was also substantiated.
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