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Tema gucepranii:
1. NF-oB-acouiiioBaHi MmexaHi3Mu, 3ay4eHi 10 peasisauii 0CTe0iMyHHOI B3aeMOii Ta CUCTEMHUX IIPO3allalbHUX

IIPOLIECIB 33 €KCIIEPUMMEHTAJIBHOTO LIyKPOBOTO AiabeTy Ta poJii XoaeKanbuugepoy y ix KOpUTryBaHHI.

2. NF-oB-associated mechanisms involved in the implementation of osteoimmune interactions and systemic

proinflammatory processes in experimental diabetes mellitus and the role of cholecalciferol in their correction.

Pedepar:

1. O6'exT: CTPYKTYypHO-(QYHKIiOHA/IbHI Ta MOJIEKYJISIPHO-KJIITUHHI 3MiHY y NI€YiHLli, iMyHHI} CUCTEeMi Ta KiCTKOBIl
TKaQHMHi MUIIeN 32 eKCIIePUMEHTAJIbHOTO LIyKPOBOro fiabeTy. MeTonu: 6i0xiMivHi Ta CrieKTpasbHi
(ciexTpodoTOMETPIs, CIIEKTPOPIyOPUMETPisl, IPOTOKOBA LIMTOMETPIs, CBITJIOBAa Ta KOH(OKAIbHA MIKPOCKOIIis),
CTPYKTYPHI Ta ricrosoriuHi (3x Toukosuii rect, UCT, H&E ricrosoris), pisuko-ximiuHi (resb-enekrpodopes as
PO3[IiJIEHHS IPOTEIHIB), MOJIEKYJISIPHO-6i0JI0Ti4Hi (MoJIiMepa3Ha JIAHIIOroBa Peaklis), iIMyHOXIMiYHi Ta HUTOJIOTiYHi
MeToau (iMyHOO0THHT, IPA Ta iMyHOLIUTOXiMis), METOLM POOOTH i3 IEPBUHHOIO KyJIbTYPOIO KJIiTHH €BKapioT
(KysIpTMBYBaHHS Ta OLIiHKA iX (PYHKIIOHAJILHOTO CTaHY), @ TAKOXK METOM CTaTUCTUYHOTO aHasli3y. Biepuie nokazaHo
B3a€MO3B’130K MiX Aediuntom BiTaminy D3 B oprasismi Ta nopyumeHHIMU NF-0B-3a1€>XHUX pery/siTOpHUX NPOLECiB
y KiCTKOBIi{l TKaHUHI Ta iMyHHIi1 cucTtemi (0cTeoiMyHHOI B3aeMO[Iii) 3a LIyKPOBOTO AiabeTy, 1o 00yMOBIIIOIOTHCS
3MiHamu ¢QyHKIiOHaNIBHOTO cTaHy UuToKiHOBOI cuctemu RANKL /RANK /OPG. Byso BCTaHOBJIEHO, 1110 LIyKPOBUI



IiabeT Mpu3BOAUTD A0 MOPYIIEHHS IPOLECiB PEMOJIEII0BaHHS KiCTKOBOI TKAaHMHU, 30KpeMa [10 aKTuByBaHHS NF-0B-
OTIOCEPEeKOBAHMX CUTHAJIbHUX IJISIXiB. BCTaHOBJIEHO, 1110 acoIiifioBaHe 3 1iabeToM IOPYIIEeHHS! OCTEOiMyHHOT
B3a€MO/Iii CYIIPOBOIKYBAJIOCS 3MiHAMH Y Pi3HUX JIaHKaX iIMyYHHOI CUCTEMU. 30KPEMA, BUSIBJIEHO iCTOTHUN
IycbanaHC y CHiBBiIHOIEHHI nonyJsLiil peryastopaux CD4+- ta CD8+- siMpoLuTiB, 3MEHIIEHHS
npostipepaTUBHOrO MOTEHLaly Ta 3DOCTAaHHS BMICTY Y CIJIEHOLMTaX aKTUBOBaHOi cyboaunuLi p65 NF-oB. Po3BuTok
CTPYKTYpHO-(YHKIiOHAJIbHUX ITOPYLIEHb Y TKAHWUHI [IeYiHKY 32 IIyKPOBOTO NjiabeTy KOpeJlloBaB 3 MiiBUILIEHHIM
eKCIpecii KJII0YOBUX Npo3anaabHuX UUTOKIHIB (INOS, VEGF-A, TNF-0) Ta KOMIIOHEHTIB CUCTEMU
RANKL/RANK/OPG. Y po60Ti 3'1COBaHO, 110 32CTOCYBaHHS TepareBTUYHUX 103 Bitaminy D3 3a
€KCIIEpMMEHTaJIbHOT'O IIyKpOBOTO IiiabeTy HopMmasizye piBeHb 250HD y cupoBaTLi KpOBi Ta eKCIIpeciio KOMIIOHEHTIB
BiTaMiH D-eHIoKpuHHOI cucTemu y nedinui mumei. [TinpumeHHs piBHA 6iof0CcTynHOCTI BiTaminy D cnipusiio
YaCTKOBIM KOPEKLi JOCTIIKYBaHMX JIAHOK iIMyHHOI CUCTEMU, aKTUBHOCTI €H3UMIB CUCTEMU IIPO-
/aHTUOKCUJIAHTHOTO 3aXMCTy Ta ekcnpecii NF-oB-onocepenkoBaHux Npo- /poTU3ananbHUX (PAKTOPIB Y TKAHUHI
nediHku. [le KopesoBaso 3 iCTOTHUM MOKpalleHHSIM 6ioMeXaHIYHUX Ta 6i0XiMIYHUX ITapaMeTPiB BETUKOTOMIJIKOBO]
KiCTKM Ta BiJIHOBJIEHHSIM IIOPYIIEHOT0 6aJlaHCy OCTEOIMYHHOI B3a€MOZii y IpoLIeCi pEMO/IE/IIOBaHHS KiCTKOBOI

TKaHWHUA.

2. Object: Structural-functional and molecular-cellular changes in the liver, immune system and bone tissue of
mice in experimental diabetes mellitus. Methods: Biochemical and spectral (spectrophotometry,
spectrofluorometry, cytometry, light and confocal microscopy), structural and histological (3-point bending test,
uCT, H&E histology), physicochemical (gel electrophoresis for protein separation), molecular biology (PCR),
immunochemical and cytological methods (immunoblotting, ELISA and immunocytochemistry), methods of
working with the primary culture of eukaryotic cells (cultivating and evaluating their functional state), as well as
methods of statistical analysis. We are the first who showed the close relationship between vitamin D3 deficiency
and disorders of NF-oB-dependent regulatory processes in the bone tissue and immune system (osteoimmune
interaction) in diabetes mellitus. These changes were associated with the impairment of the functional state of the
cytokine system RANKL/RANK/OPG that led to the activation of NF-oB-mediated signaling pathways and caused
disorders of bone tissue remodeling. It was found that diabetes-related abnormalities in the osteoimmune
interaction were accompanied by changes in different segments of the immune system. In particular, we found a
significant imbalance in the ratio of regulatory CD4+- and CD8+-lymphocytes, a decrease in the proliferative
potential and an increase in the content of the activated p65 NF-oB subunit in splenocytes. The development of the
associated structural and functional changes in liver tissue in the liver correlated with an increase in the
expression of key pro-inflammatory cytokines (iNOS, VEGF-A, TNF-n) and elements of the RANKL /RANK /OPG axis.
It was found out that the use of therapeutic doses of vitamin D3 in experimental diabetes normalized the level of
250HD in serum and the expression of the vitamin D-endocrine system components in the liver of mice. By
increasing the bioavailability of vitamin D, cholecalciferol contributed to a partial correction of the revealed
alterations in the immune system, enzymatic activities of the pro-/antioxidant defense system, and the expression
of NF-oB-mediated pro-/ anti-inflammatory factors in the liver tissue. These changes correlated with significant
improvement of the biomechanical and biochemical parameters of the tibia and restoration of the disturbed
balance of osteoimmune interaction in the process of bone tissue remodeling.
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