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Pedepar:

1. Inceprauiiina po60oTa IpucBIYeHa JOCliIkeHHIo cTaHy NF-nB-acolilioBaHOTro peryJsiTOpHOro CUTHAJIbHOTO
msixy RANKL/RANK /OPG 3a rintokokopTukoig(I'K)-iHIyKoBaHOr0O OCTEONOPO3Y Ta OLIiHIi KOPUTYBaJbHOIO BILJIUBY
BiTaminy D3 (xonekanbuydeposy). Bnepiue BCTaHOBIEHO, IO HA TJli 3HMKEHHS BMiCTy MapKepy 3a0€3Me4eHOCTi
opranizmy BitamiHom D — 250HD y cuposartui Ta piBHg VDR crnioctepiranuce I'K-iHnykoBaHi TKaHUHHOCTIENUDivHi
nopyumeHHs cuHTedy CYP27B1: 3meHmeHHs BMicTy npoteiny CYP27B1 y KicTKOBOMY MO3KY Ta 30ibII€HHS eKCIIpecii
MPHK y KiCTKOBI#1 TKaHMHI 3a Hii IpeHi30JI0HY. BUABJIEHO, 110 OOHUM 3 MEXaHi3MiB IrellaTOTOKCUYHOI Aii
IIPE/IHI30JIOHY € PO3BUTOK OKCUIATMBHO-HITPO3aTUBHOIO cTpecy. IHIyKOBaHe NOCUIEeHUM IPOAYKyBaHHIM AQK

aktuByBaHHS NF-0B, 36isbmenHs cuHTe3y NO Ta HITpO3UII0OBaHHS ITPOTEHIB MPU3BOMIIO 10 [IOCUJIEHHS



HEKPOTUYHOI Ta aloNTUYHOI 3arubesii renaToLUTiB 3a i npefHi3o0Hy. [TokazaHo, 0 OUH 3 KJII0YOBUX
MexaHi3MiB y4acTi Bitaminy D3 y nonepekeHHi po3BUTKY OKCUIATUBHO-HITPO3aTUBHOTO CTPeCY Ta 3aruberi
rernaToLMTiB 3a TpUBajoro BBefieHHs: cuHTeTnyHUX ['K nossrae y VDR-onocepekoBaHiit fii xonekanbiudeposy Ha
rernaToLXTHU 32 PaXyHOK 3meHIeHHs pocpopumobanHs NF-0B Ta ninsuienHs pisas IoB. [TokasaHo, mo sanka NF-
oB/InB Moske 6yTH KJII0YOBUM MOJIEKYJIIPHUM NepeMukadem y B3aemonii RANKL /RANK /OPG, VDR- ta GR-
OIIOCEPENKOBAHMX CUTHAJILHUX IIJISIXIB y Pi3HUX TKAHMHAX IIypPiB. Y KiCTKOBOMY MO3KY Ha TJIi 3MeHIIEeHOro piBHSA GR
ta OPG cnocrepiranocs 36inbmeHHs BMicTy RANKL Ta iioro 38’a3yBaHHs 3 RANK. V KiCTKOBii TKaHMHI BUSBJIEHO
3MmeHIeHHs criBeigHomeHHs: OPG/RANKL, mo € 03HaKo10 NOPYLIEHHSI PEMOJEIOBAHHS KiCTKOBOI TKAHUHU. 3a
BBEJICHHS IIPEJHI30JIOHY I10Ka3aHOo aKTMBYBaHHS NF-0B Ta oro TpaHCKIIOKalid 10 sSpa y KIITUHAX KiCTKOBOTO
MOB3KY, B TOI1 4ac sIK y KiCTKOBIi1 TKaHUHI criocTepirasnocs iHrioysaHHs NF-0B 3a paxyHOK CyTTE€BOTO IiJBUIIEHHS
BMicTy IoB. 3a zii npeaHi3010Hy BIiepile [M0Ka3aHo 3POCTaHH KilbKOCTi RANK-1I03MTUBHYX MTONIEpENHUKIB
OCTEOKJIACTIiB y KiCTKOBOMY MO3KY, IteprudepruyHiil KpoBi Ta cesesiHLi. [IpoeMOHCTPOBaHO, 0 BBEAEHHS BiTaMiHy
D3 maso kopurysasnbHuil eeKT Ha iHAyKOBaHi [1peiHi30JI0HOM IOPYLIEHHS eKCIIPecii KOMIIOHEHTIB CHUCTEM
RANKL/RANK/OPG Ta NF-0B /I0B y KiCTKOBOMY MO3KY Ta KiCTKOBiii TKaHUHI 1ypPiB. 3aBISKN BUSBJIEHIN 31aTHOCTI
BiTaMiny D3 HOpMasi3yBaTu IyJ1 LUPKYJIIOIOYMX NIPEOCTEOKIIACTIB Ta MoayatoBaty ctad NF-nB-acouniiioBanux
CHTHAJIbHUX LUISXIB y Pi3HUX OpraHax Ta TKaHMHax, OOIPYHTOBaHa JOLiIbHICTh IOr0 BUKOPUCTAHHS y CYIIPOBiAHIN
Tepariii 3 METOI0 KOPUTYBaHHS IIPEHI30JI0H-IHIYKOBAaHUX IOPYIIEHb PEMOJIE/IIOBAHHS KiCTKOBOI TKAHVHU Ta

HpOﬂBiB rernaToTOKCUYHOCTI.

2. This PhD thesis is dedicated to studying the role of the NF-oB-dependent signaling pathway RANKL /RANK /OPG
in the mechanisms of disturbances in bone tissue remodeling under glucocorticoid(GC)-induced osteoporosis and
the evaluation of the possible corrective effect of vitamin D3 (cholecalciferol). It was shown for the first time that
along with a decrease in the level of serum 250HD and reduced VDR tissue content, GC-induced tissue-specific
abnormalities in the CYP27B1 level were found: an inhibition of the protein CYP27B1 synthesis in the bone marrow
and an increase in mRNA expression in the bone tissue after prednisolone administration. It was found that
oxidative-nitrosative stress is one of the mechanisms of prednisolone-induced hepatotoxicity. NF-oB activation,
induced by the enhanced production of reactive oxygen species, increased level of NO production and protein
nitration were associated with the increase in both necrotic and apoptotic cell death among hepatocytes after
prednisolone action. The effect of cholecalciferol on hepatocytes, based on the reduction of the NF-oB
phosphorylation and the raise in the IoB level, can be proposed as the key mechanism of vitamin D involvement in
preventing the development of oxidative-nitrosative stress and cell death under the long-term GC action. NF-oB /IoB
system was shown to be the key molecular switch in the interaction of RANKL/RANK/OPG, VDR- and GR-
mediated signaling pathways in different tissues. Along with the reduced GR and OPG levels in the bone marrow
there was an increase in the RANKL content and an elevated RANKL binding to RANK. A reduced OPG/RANKL
ratio in bone tissue was found, suggesting impairments in bone remodeling. Prednisolone administration caused
NF-oB activation and its translocation to the nuclei in bone marrow cells, while in the bone tissue NF-oB inhibition
due to a significant increase in IoB content was observed. An elevated number of RANK-positive osteoclast
precursors after prednisolone action in the bone marrow, peripheral blood, and spleen was shown for the first
time. Vitamin D3 administration exerted a corrective effect on GC-induced impairments in the expression of the
components of RANKL /RANK /OPG and NF-oB /IoB systems in rat bone marrow and bone tissue. Based on the ability
of vitamin D3 to partially normalize the pool of circulating osteoclast precursors and to modulate the state of the
NF-oB-associated signaling pathways in different tissues, we can recommend to use cholecalciferol in order to
correct prednisolone-induced disturbances of bone remodeling and liver functioning.
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