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1. Y pucepratiii HaBeJijeHe TeOpeTUYHe y3arajabHEHHS i pO3B'sI3aHHS HAyKOBOTr'O 3aBaHHS, 110 T0JISITaE Y 3'5ICyBaHHi
e EeKTUBHOCTI 3aCTOCYBaHHS IPOTUINYXJIMHHUX 3aC00iB — iHri6iTOpiB TpaHCcKpunuiiHuX ¢pakropiB NF-oB Ta AP-1y
KoMmbiHanii 3 inmykTopamu curHanpHoro uissxy Nrf2—-ARE sk 3aco6iB maToreHeTHYHOI Teparii CHCTeMHOI 3a11aibHO1
BiAnoBifni Ta ii MeTabosiYHUX HACiIKiB. BUsiBJIeHO, 1110 3acTOCyBaHHS crielnivHUX iHTi6ITOPIB [Ipo3anajbHUX
TPaHCKpUILIiHUX ¢akTopiB 60pTe3omiby Ta SR 11302 micsis KypcoBoro BBeZieHHs JiinonoJicaxapuny Salmonella

typhi mocToBipHO 3HMXKYe BMICT LiepyJomnnaa3mMiny — mapkepa C3B - y cupoBarii Kposi mypis (Ha 23,3% i 24,5%



BignoBigHo, P<0,001). [Ipenapaty HOpMasli3ylOTb CHiBBiIHOIIEHHS iHIYIXOEIbHOI Ta KOHCTUTYTUBHOI aKTUBHOCTI
NO-cuHTa3u (3MeHIeHHs iHayIn6eabHOoi akTUBHOCTI Ha 42,7% i 44,7%, P<0,001; 36ibl1eHHS KOHCTUTYTUBHOI — y 2
pasy, P<0,02), 3H1>KyI0Th KOHLEHTpPALlil0 BTOPUHHUX NIPOAYKTIB IEPOKCHUIHOTO OKUCHeHHs JininiB (TEK-akTuBHUX
CIIOJIYK) Y KPOBI Ta MiJBUIIYIOTh ii aHTMOKCUIAHTHUN NIOTEHLiajl. BOPTe30Mib CIIprsie YaCTKOBOMY BiIHOBJIEHHIO
aKTMBHOCTI apriHasu, 10 CBiAYMTb IIPO MOT0 MOTEHLINHY poJb Y KOpeKLii MeTabosniamy L-aprininy. Haromicts SR
11302 yuHUTB IPUTHIYYBaJILHUH BIUJIMB HA 3arajlbHy aKTUBHICTh apriHa3u. [lokasaHo, O peloKC-4yTIUBi
TpaHcKpunuiizi pakropu NF-0B Ta AP-1 BifirpatoTh BaXJIMBY poJib y NATOT€HE3i IOPYLIEHb BYTJI€EBOLHOTO Ta
JinigHOrO METabo1i3My, acOLii0BaHNUX i3 CHCTEMHOIO 3aMaIbHOIO BiANoBina0. BBenenns 6opre3omiby Ta SR 11302
3a YMOB JINONOJIicaxapyui-iHIyKOBAaHOI CUCTEMHOI 3aajIbHOI BiANOBiNi JOCTOBIPHO 3HM)XY€E KOHLEHTPALII0
IJIIOKO3U B cUpoBaTLi Kposi (Ha 30,9%, P<0,001 i 21,5%, P<0,05 BifoBiHO), @ TAKOX BMICT X0JIECTEPUHY
sinornpoTeiHiB gyxe HU3bKOI winbHOCTI (Ha 30,3% i 24,7% BignosigHo, P<0,001) i Tpurninepuzis (Ha 30,1% i 25%
BinnosinHo, P<0,001). 3actocyBaHHs cnienu@idHOro iHgyKTopa curHanbHoro uisixy Nrf2-ARE - numertundymapary
- Ta MPUPOJHOrO iHAYKTOPA — KBEPLETHUHY — Ha TJIi MOJEJIIOBAHHS JINONOJIiCcaxapyu-iHIyKOBaHOI CUCTEMHO]
3anajbHOi BiANOBIifi 3HIKYe y CUPOBATLi KPOBi KOHLIEHTpALlilo Liepysomiasminy (Ha 19,1% i 22,1% signosigHo,
P<0,001), akTuBHiCTb iHAY1MOEAbHOI i30popMu NO-cuHTasu (Ha 38,0% i 33,3% BignosigHo, P<0,001), ninBuirye
aKTUBHICTb il KOHCTUTYTUBHUX i30depMeHTiB (y 2 pasu, P<0,01i P<0,02 BinnosigHo), 3HIKY€e iHTEHCUBHICTD
IIEPOKCUIHOTO OKMCHEHHS JIillifiB i MifBUllye aHTMOKCUIAHTHUI NIOTeHLjal KpoBi. PakTop TpaHcKpunuii Nrf2
BMKOHY€ BUPKEHY 3aXMCHY (PYHKLIIO ¥ pa3i pO3BUTKY METab0JiYHMX IIOPYILIEHB, ACOLiOBAHUX i3 CUCTEMHOIO
3anajbHOIO BiATIOBiN 0. Briepine BUSBJIEHO, IO MOE€HAHE 3aCTOCYBaHHS 60pTe30Miby 3 iHAyKTOpaMyu CUTHAJIbHOTO
msaxy Nrf2-ARE (pumeTtundymaparom abo KBepLLETUHOM) 32 YMOB JIIOINOJicaxapy-iHAyKOBaHOI CICTEMHOI
3arnasbHOI BiAIOBiAl IPU3BOAUTE 40 HOpMaJli3alii KOHLIeHTpalil LepyJIoIIasMiHy B CUPOBATLi KPOBI, 110 CBiYUTD
IIPO CMHEPTIUHY NPOTU3aNabHy il Takux KoM6iHaliil. Takosk KoM6iHallis 60pTe30Miby 3 iHAyKTOpamu
cur"anbpHoro msxy Nrf2—ARE yMHUTE BUpaKeHIIIMI BIVIMB Ha CUHTE3 OKCUIY a30TY, HDK MOHOTepaIlis, 3a paxyHOK
IIpUTHiYeHHs iHAyuu6ebHoi i3odpopmu NO-CHHTa3u Ta akTMBallii apriHa3Horo LUIsIXy MeTabosiiamy L-aprininy.
Haii6inbin noMiTHe 3HVDKEHHS iIHTEHCMBHOCTI IEPOKCUIHOTO OKUCHEHHS JIMiMiB Y KPOBi CIIOCTEPIiraeThcs rpu
[I0ENHAHOMY BBeJIeHHI 60pTe30Mi0y 3 KBEpLIeTUHOM. Briepuie nnokazaHo, KOMbiHalis penaparis — 60pTe3omioy 3
IuMeTu1dyMmapaToM abo KBepLETUHOM — 32 YMOB MOIeJII0OBaHHSI JIiIIONOJlicaxapyu-iHyKOBaHOi CUCTEMHOI
3anajbHOi BiANOBifi 3HAYHO NOKpallye JinigHUNi Tpodiab KPoBi, 3a6e3nedyroyun 6ibil e(peKTUBHE 3HM>KEHHS
KOHILIEHTpALlii X0JIeCTEPUHY JIIONPOTEIHIB Iy’Ke HU3bKOI MIIJILHOCTI Ta TPUIJIiLEPUAIB y CUPOBATL IIOPIBHAHO 3
MOHOTepaIi€ KO>KHUM i3 Ipernaparis. Briepie BUsIBJI€HO, 1110 TIO€AHAHE iHIi6YBaHHS TPaHCKPUIILiHOTO (pakTOopa
AP-1 (i3 3acTocyBaHHsM SR 11302) Ta akTHBalis 3aXxMCHOro curiasnsHoro msixy Nrf2-ARE (3a jonomoroio
IvMeTu1hyMapary abo KBepLETUHY) 32 YMOB JIIMIONOJlicaxapUA-iHyKOBaHOI CUCTEMHOI 3aIlajbHOI BifI0Biai
3YMOBJIIO€ BUPKEHI TPOTU3aNasbHi Ta aHTUHITpo3aTuBHI edektu. Kombinauis SR 11302 3 numeTundymaparom, Ha
BiMiHY BiJl IOr0 NIO€JHAHHS 3 KBEPLIETMHOM, HE TIOCUJIIOE AaHTUOKCUIAHTHY [il0 32 YMOB JIINIOMOJIicaxapu,-
iHIYKOBaHOI CUCTEMHOI 3aMajibHO] BifNoBifli Biepie nokazano, kombiHoBaHe BBeJieHHs SR 11302 3 iHgyKTOpaMu
TpaHCKpUNLiiHOTO (pakTopa Nrf2 - numeTunapymapaTom i KBepLETHHOM — 32 YMOB JIillONOJicaxapyu-iHAyKOBaHO]
CHCTEMHOI 3anasbHOI BiAnosizi 3a6e3nedye BUILy e(peKTUBHICTb Y 3HIKEHHI KOHLEHTPALlil X0JIeCTepUHY
JIMOIPOTEiHIB Iy’Ke€ HU3bKOI MIiJILHOCTI Ta TPUTJIILIEPUAIB y CUPOBATLi KPOBi LypiB OPIBHSAHO 3 MOHOTEPAIII€IO.
Kpim Toro, komb6iHais SR 11302 i3 KkBepLeTUHOM CIIpYse HOpMali3allii piBHS IVII0KO3M Ta MiJBUIIEHHIO BMIiCTY
XOJIECTEPUHY JINONPOTEIHIB BUCOKOI 1IiIJIbHOCTI Y CUPOBATLi KPOBI.

2. This dissertation presents a theoretical generalization and proposes a solution to a scientific problem, which
consists in assessing the effectiveness of using antitumor agents - specifically, inhibitors of the transcription
factors NF-oB and AP-1 - in combination with inducers of the Nrf2-ARE signalling pathway, as a strategy for
pathogenetic therapy of systemic inflammatory response (SIR) and its associated metabolic consequences. This
study demonstrated that administration of specific inhibitors of pro-inflammatory transcription factors -
bortezomib and SR 11302—following repeated injections of Salmonella typhi lipopolysaccharide significantly
reduced serum ceruloplasmin levels, a biomarker of systemic inflammatory response (SIR), by 23.3% and 24.5%,
respectively (P<0.001). Both agents normalized the balance between inducible and constitutive nitric oxide



synthase (NOS) activity, showing a 42.7% and 44.7% reduction in inducible NOS activity (P<0.001) and a twofold
increase in constitutive NOS activity (P<0.02). They lowered the concentration of thiobarbituric acid-reactive
substances (TBARS) in the blood and enhanced total antioxidant capacity. Bortezomib contributed to the partial
restoration of arginase activity, suggesting a potential role in L-arginine metabolism correction, while SR 11302
exhibited a suppressive effect on total arginase activity. The study showed that redox-sensitive transcription
factors NF-oB and AP-1 play a significant role in the pathogenesis of carbohydrate and lipid metabolism disorders
associated with SIR. Under LPS-induced conditions, both bortezomib and SR 11302 significantly reduced serum
glucose levels, by 30.9%, P<0.001 and 21.5%, (P<0.05), respectively, as well as very low-density lipoprotein
cholesterol (VLDL-C) by 30.3% and 24.7%, (P<0.001), and triglycerides by 30.1% and 25%, (P<0.001). The
administration of dimethyl fumarate, a specific Nrf2-ARE pathway inducer, and quercetin, a natural inducer, under
conditions of LPS-induced SIR resulted in a reduction in serum ceruloplasmin levels, by 19.1% and 22.1%,
respectively (P<0.001), suppressed inducible NOS activity by 38.0% and 33.3%, respectively (P<0.001), and
enhanced constitutive NOS isoform activity (twofold increase, P<0.01 and P<0.02, respectively). These agents also
reduced in lipid peroxidation intensity, and elevated overall antioxidant capacity. The transcription factor Nrf2 was
found to perform a pronounced protective function in the metabolic disturbances associated with SIR. This study
provides the first evidence that combining bortezomib with Nrf2-ARE pathway inducers (dimethyl fumarate or
quercetin) yields a synergistic anti-inflammatory response under LPS-induced SIR, as confirmed by normalization
of serum ceruloplasmin levels. These combination exert a more pronounced effect on nitric oxide synthesis than
monotherapy through concurrent suppression of iNOS activity and stimulation of the arginase-dependent L-
arginine pathway. The most significant reduction in lipid peroxidation intensity was observed under the combined
administration of bortezomib and quercetin. This is the first demonstration that such combinations, bortezomib
and dimethyl fumarate, or bortezomib and quercetin, significantly improves the blood lipid profile in LPS-induced
SIR, achieving more effective reductions in serum VLDL-C and triglyceride concentrations compared to
monotherapy. This study also provides the first evidence that combined inhibition of AP-1 using SR 11302 and
activation of the Nrf2-ARE protective signaling pathway via dimethyl fumarate or quercetin under SIR conditions
exerted potent anti-inflammatory and anti-nitrosative effects. However, the combination of SR 11302 with
dimethyl fumarate, unlike its combination with quercetin, did not enhance the antioxidant effect under SIR
conditions. This study is the first to demonstrate that the combined administration of SR 11302 with Nrf2 inducers
- dimethyl fumarate and quercetin - under LPS-induced SIR conditions resulted in superior reductions in serum
VLDL-C and triglycerides compared to monotherapy. Moreover, the combination of SR 11302 and quercetin
contributes to glucose normalization and increased serum HDL-C levels.
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