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Pedepar:

1. Y nucepralii HaBeJijeHe TeOpeTUYHe y3arajabHEHHS i po3B’si3aHHS HAYKOBOI ITPO-06J1eMHU, 110 TOJISITaE Y 3'5ICyBaHHi
MEXaHi3MiB PO3BUTKY METab0JIiYHOTO CUHAPOMY 32 YMOB Pi3HOro GoTonepiony Ta BU3HAYEHHI pPOJIi MEJIAaTOHIHY,
creqrdiYHUX MOAYJISITO-PiB TPAaHCKpUMNUiHMX YMHHUKIB NF-0B i Nrf2, a Takox nosigeHosniB (KypKyMiHOigiB,
(1aBOHOIAIB i CTU/ILOEHIB), SIK [IepPCIEKTUBHUX 3aCO0iB IaTOreHeTUYHOI Tepartii Liei na-tosorii. BusisneHo, mo
noeHaHU BIUB 30-IeHHOrO 11i10060BOr0 OCBIT/IEHHS TBAPUH iHTeHCHUBHicTIO 1500 JIK 32 YMOB Lii€i fieTn
CYIIPOBO/IKYETHCS BUPAXXEHIMUMY OPY-1IEHHSIMH BYTJIEBOLHOTO i JiMiTHOrO0 METabo1i3My, CUCTEMHOI 3aajbHOi
BiZTOBiZi Ta MEPOKCUIHOTO OKUCHEHHS JIiMifiB.YTpYUMaHHS TBAPUH Yy MIOCTIiNHINA TeMPSIBi Ha TJIi IpU-3HAYE€HHS
BHACOKOKJIOPIMHOI BYIJIEBOOHO-JIIIHOI [ieTH BipOTigHO 3MEHIIIye KOHLEHT-Pallilo IJII0KO3U Y CUPOBATLi KPOBI, ajse
CYTTEBO HE BILJIMBAE HA KOHLEHTPALLIO B Hil1 iHCYJIiHY, iHHIeKC iHcyniHope3ucTeHTHOCTI HOMA-IR, rnokasHuku
JIIMIIHOTO CIIEKTPa KPOBi Ta MapKEPU CUCTEMHOI 3anasnbHoi Binnosigi. [lokasaHo, mo npurHiyeHHs akrusanii NF-oB

Ta / abo aktuBalis Nrf2 3a yMoB BiATBOpEHHS HOBOI MOJieJli IIbOTO CUHIIPOMY (IIPM3HAYEHHS BUCOKOKAJIOPiMHOI



BYIJIe-BOJHO-JIiTHOI Ai€eTy Ta 11i107060BOro OCBITIEHHS) BipOTifHO 06MEXYIOTh PO3BUTOK riloMesaToHiHeMil,
CIIPUSIIOTh HOpMaJli3allii KOHIEHTpALlii [JII0KO31 y CUPOBATLi KPO-Bi, 3MEHIUIYIOTh TNepiHCYIiHEMIIO,
IHCYJIIHOPE3UCTEHTHICTD, IOPYLIEHHS JIIMIIHOrO CIIEKTPY KPOBi Ta KOHLIEHTpaLlii B Hill MapKePiB CUCTEMHOI
3arnasbHOI BiAIOBiAl Bif10-Bifi, MiABUILYIOTL 3araJbHAN aHTMOKCUAAHTHUN ITOTEH1iajl KPOBi, CTPUMYIOTb PO3BU-
TOK OKCHUJATUBHO-HITPO3aTUBHOTO CTPECY B TKAHMHAX ME€YiHKM, CKEJIETHUX M'S3iB i Be-JIMKUX MiBKYJIb TOJIOBHOTO
MO3KY L1ypiB. Biepiue BusiBieHo, 110 36arayeHHs palioHy nojidpeHosamu KypKyMiHOM, rajla-TOM ellirajokaTexiHy,
KBEPLIETMHOM i peCBEPATPOJIOM 32 YMOB 11iJ104,000BOr0 OCBIiT-JIEHHS LIyPiB Ta IPU3HAYEHHS iM BUCOKOKAJIOPiIHO]
BYIJIEBOJHO-JIIMIIHOI IieTU CyTTE-BO CTPUMY€E PO3BUTOK OOMEXKY€E PO3BUTOK riloMesaTOHiHeMii, rinepriikemii,
rinepin-cyJsiHeMii i iHCyJIIHOPE3UCTEHTHOCTI, 3MEHIIY€ MPOsBYU AUCIINONPOTEeiHeMil, Tino-o-jinonporeinemii ta
rinepTpualuIrIiLeposeMii, BMICT MapKepiB CUCTEMHOI 3alajibHOI BilI[IOBifli B CUPOBATLi KPOBI, TOKpaIly€e iHIeKC
aTepOreHHOCTi, 03HAKM OKCUIATUBHO-HITPO3aTUBHOTO CTPECY B TKAHWHAX I€4iHKU, CKeJIETHUX M'SI3iB 1 BEJIMKUX
IiBKyJIb TO-JIOBHOT'O MO3KY LypiB. Briepiue 1nokasaHo, 10 I0€LHaHUN BILJIMB MEJIATOHIHY Ta KBEPLETHUHY, & TAKOXK
MeJIaTOHIHY i pecBepaTpoIy, 3a yMOB BiZITBOPEHHS HOBOi MOJiesli MeTaboJ1idoro CUHT-POMy (pU3HAYEHHs
BHICOKOKQJIOPil1HOI ByIJIeBOJHO-JIiMiTHOI i€TH Ta 11i710JJ000BOT0 OCBITJIEHHS) CYTTEBO NOKpAILly€e TOKA3HUKU

CHCTEMHO] 3amasibHOI BiATIOBiA], BYyIJIEBOL-HOTO Ta JIiMiJHOrO MeTaboizmy.

2. This thesis presents the theoretical generalization and solutions related to meta-bolic syndrome development
under varying photoperiods. It investigates the role of melatonin, specific modulators of transcription factors NF-oB
and Nrf2, and poly-phenols (curcuminoids, flavonoids, and stilbenes) as potential therapeutic interven-tions for
this condition. The experiments were performed on 105 white mature male Wistar rats weigh-ing 212-255 g.
Exposing rats to constant light for 30 days, compared to constant darkness, significantly altered carbohydrate and
lipid metabolism indicators that was evident in hyperinsulinemia, an increase in the HOMA-IR index by 56.3%
(P<0.05), hyper-pre-o-lipoproteinemia, and hypertriglyceridemia. However, these changes were not ac-companied
by significant alterations in the atherogenicity index, body mass index, or visceral fat mass. Constant light
exposure also induced a systemic inflammatory re-sponse evidenced by increased concentrations of tumor
necrosis factor-o (by 70.6%, P<0.01) and acute-phase C-reactive protein (by 63.2%, P<0.01), as well as markers of
decompensated lipid peroxidation in the blood of rats. This study presents the first evidence that exogenous
melatonin administration in a new model of metabolic syndrome (combining a high-calorie carbohydrate-lipid diet
with constant light exposure) contributes to normalizing blood serum glucose concentration, reduces
manifestations of dyslipoproteinemia and hypertriglyceridem-ia, limits the atherogenicity index (by 57.6%, P<0.01).
This study is the first to demonstrate that dietary enrichment with polyphenols - curcumin, epigallocatechin
gallate, quercetin, and resveratrol - significantly inhibits the development of hypomelatoninemia in rats exposed
to round-the-clock illumina-tion and fed a high-calorie carbohydrate-lipid diet. However, this approach has been
found not sufficient to fully normalize blood serum melatonin concentration. The use of these polyphenols under
experimental conditions restrains hyperglycemia, hyperin-sulinemia, insulin resistance, and manifestations of
dyslipoproteinemia, as well as de-creases blood concentrations of systemic inflammatory response markers. The
administration of curcumin, epigallocatechin gallate, quercetin, and resvera-trol under conditions of round-the-
clock illumination and a high-calorie carbohydrate-lipid diet significantly restrains the signs of oxidative-
nitrosative stress in liver tissues, skeletal muscle, and the cerebrum of rats, reduces the production of superoxide
anion radicals by various sources, and lessens the activity of NO synthase due to its induci-ble isoform, and the
concentration of peroxynitrite. No significant differences have been found in the effect of polyphenols on the
indicators of oxidative and nitrosative stress in these organs. This study is the first to demonstrate that the
combined administration of mela-tonin and quercetin under conditions of the round the clock light exposure and
a high-calorie carbohydrate-lipid diet significantly improves the markers of systemic in-flammatory response, as
well as carbohydrate, and lipid metabolism markers. Com-pared to the admonostration of melatonin or quercetin
alone, the combined approach resultes in a more pronounced decrease in serum levels of tumor necrosis factor-n,
C-reactive protein, and insulin, and leads to an increased concentration of high-density lipoprotein cholesterol
and a decrease in the HOMA-IR index of insulin resistance. This study is the first to demonstrate that the
combined effect of melatonin and resveratrol under conditions of the round-the-clock light exposure of rats and a



high-calorie carbohydrate-lipid diet significantly improves the content of proteins of the acute phase of
inflammation, carbohydrate and lipid metabolism, as evidenced by a more significant decrease in serum levels of
C-reactive protein, insulin, very low-density lipoprotein cholesterol and triacylglycerols, an increase in high-
density lipo-protein cholesterol concentration, as well as a decrease in the HOMA-IR insulin re-sistance index
compared with the use of melatonin and resveratrol alone.
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