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1. Ponb nopyuieHb UUPKaAiaHHOTO OCLUIISITOPA y META00IiYHUX i (PYHKILIOHAIbHUX PO3J1aZiaX HUPOK NP1
Jlinonosicaxapuz-iHayKOBaHill CUCTEMHIN 3allajIbHIN BifIOBizi

2. The role of circadian oscillator disorders in metabolic and functional disorders of the kidneys under
lipopolysaccharide-induced systemic inflammatory response

Pedepar:

1. Tytnik O.M. Posp nopyueHs UMpKaZiaHHOTO OCLUSATOPA Y META00iYHUX i QYHKLIOHATBHUX PO3J1aJaX HUPOK
IIpM JlifonoJlicaxapyui-iHIyKOBaHil cCTeMHil 3anasnbHill Binnosiai. — Keasidikaniina HaykoBa npalist Ha IIpaBax
pykomnucy. Y nucepTalii HaBeJieHe TeOpeTUYHE y3arajabHEHHS i pO3B'sI3aHHS HAYKOBOTO 3aBIAHHS, 110 MOJISITAE y
3'aCyBaHHSI pOJli NOPYIIEHb IMPKAiaHHOTO OCLMAJISATOPA Y META00JIiYHUX 1 (PYHKIIOHATBHUX PO371a1aX HUPOK IIPU
Jlinonosicaxapuj- Brepiie nokasaHo, o0 BBEAEHHS IITyTaMaTy HaTPilo 32 YMOB FOCTPOTO IECUHXPOHO3Y Ha TJIi
Jlirornosticaxapuz-iHAyKOBaHOI CUCTEMHOI 3allayIbHOI Bif[TOBiZi 3HaYHO MOTipIIy€e ITIOKa3HUKKA FOCTPOTro CTPECY Ta

roctpo¢as3oBoi peaxuii (BMiCT KOPTU30JTy Ta LiepyJIOIIa3MiHy) B CUPOBATLi KPOBi 1ypPiB, BipOTiIHO 30iJbIIy€ B



rOMOTr€HaTi HUPOK LypiB WIBUAKICTb reHepallii CylepoKCUIHOTO aHiOH-pafuKaia (MikpoOCOMaJIbHUMU
MOHOOKcureHazamu ta NO-cuHTa3omw — Ha 13,8%, P<0,001, nuxanpbHUM JIAHIIIOTOM MITOXOHIPiN — Ha 8,7%, P<0,001,
HAZIOH-okcnpasomn0 JelKoLUTIB — Ha 7,7%, P<0,001), KoHLIeHTpallilo akTUBHUX (GOPM HITpOreHy (1IepOKCUHITPUTIB —
Ha 20,5%, P<0,001, S-niTpo3oTionis - Ha 11,6%, P<0,001), BUk/nKae B HUX IeKOMIIEHCOBaHE NTEPOKCUIHE OKMCHEHHS
Jinigis. BBejeHHs riyTamMaTy HaTpilo 3a YMOB €KCIIEPUMEHTY 3HAYHO MOTIPIIye €KCKPETOPHY Ta iOHOPETYIATOPHY
(YHKIiI0 HUPOK, 1I0 CYIIPOBOIPKYETHCS OiIbIl 3HAYHUM 3HUKEHHSIM IBUAKOCTI Ki1y60oukoBoi (pinbrpalii (Ha 17,6%,
P<0,01) Ta xaHanbLeBOi peabcopb1iii HaTpito NOPIBHSAHO 3 BiITBOPEHHSIM FOCTPOro AECHHXPOHO3Y Ha TJli
Jinonosicaxapup-iHAyKOBaHOI CUCTEMHOI 3alajibHOI BilllIOBiAi. Briepiie BUSBIEHO, 10 3aCTOCYBAHHS €K30TN€HHOTO
MeJIATOHIHY Ta KBEpLEeTHHY, IPUPOIHOTO iHribiTopa TpaHckpuniiiiHoro ¢gakropa NF-oB, 32 yMOB €KCIIEpUMEHTY
CYTT€BO 3MEHIIy€ ITOKAa3HUKYU T'OCTPOro CTpecy Ta rocTpodasoBoi peakliii (BMiCT KOPTU30J1y Ta LepyJIoNja3MiHy) B
CHUPOBATLi KPOBI 1IyPiB, 3HMKY€E B TOMOT'€HATI HUPOK WBUAKICTb F€Hepallii CyllepOKCUAHOTO aHiOH-pagyrKaia
(MixpocomanbHUMHU MOHOOKcUreHazamu Ta NO-cuHTasow - Ha 23,0%, P<0,001, i 17,1%, P<0,001 BignosigHo,
IUXaJbHUM JIAHIIOTOM MiTOXOHpii — Ha 30,3%, P<0,001, i 31,2%, P<0,001 Binnosinno, HAII®H-okcugazomwn
JnenkonuTis - Ha 27,0%, P<0,001, i 19,4%, P<0,001 BignosinHo), inayuubdensHy akrusHicTb NOS (Ha 39,4%, P<0,001, i
55,5%, P<0,001 BinnoBinHO), KOHLIEHTpALlil0 aKTUBHMX (POPM HITpOreHy (I€POKCUHITPUTIB — Ha 39,5%, P<0,001, i
41,4%, P<0,001 BiznosigHo, S-HiTpo30TioiB — Ha 32,6%, P<0,001, i 36,2%, P<0,001 BinnosigHo), 3MeHIIye
[IEPOKCUJIHE OKMCHEHHS JIiMiiB Y TKAHUHAX HAPOK, iCTOTHO MiJIBUILY€E Y HUX aHTMOKCUIAHTHUH MIOTEHLIIaI i
3HIKY€ KOHILIEHTpalilo OKMCHO-MOAN(IKOBAaHUX 6iIKiB. 3aCTOCYBaHHS €K30T€HHOI'O MeJIaTOHIHY Ta KBEPLLETUHY 34
YMOB €KCIIEpMMEHTY HOpMaJli3ye fiype3s i mBUIKiCTb KIy604KOoBOi QinbTpaii (Ha 29,4%, P<0,01, i 38,2%, P<0,001
BiITIOBiZIHO) 3MEHIIIy€e €KCKPeLlilo HaTpilo Ta 36i/blIye 10ro KaHasbleBy peabcopoliiio (3a paxyHOK QPyHKIIii
IIPOKCUMAJIbHUX KaHaJIbLIiB).

2. Gutnik O.M. The role of circadian oscillator disorders in metabolic and functional disorders of the kidneys under
lipopolysaccharide-induced systemic inflammatory response. — Qualification research work (manuscript). The
dissertation presents a theoretical generalization and solution to the scientific problem of investigating the role of
circadian oscillator disorders in metabolic and functional kidney disorders during lipopolysaccharide-induced
systemic inflammatory response. For the first time, it has been demonstrated that sodium glutamate
administration under conditions of acute desynchronosis combined with a lipopolysaccharide-induced systemic
inflammatory response significantly exacerbates markers of acute stress and acute-phase reactions (cortisol and
ceruloplasmin levels) in rat serum. It also markedly increases in rat kidney homogenates the generation rate of
superoxide anion radicals (via microsomal monooxygenases and NO synthase by 13.8%, P<0.001, mitochondrial
respiratory chain by 8.7%, P<0.001, and leukocyte NADPH oxidase by 7.7%, P<0.001), as well as the concentrations
of reactive nitrogen species (peroxynitrites by 20.5%, P<0.001, and S-nitrosothiols by 11.6%, P<0.001), leading to
uncompensated lipid peroxidation. The administration of sodium glutamate significantly impairs the excretory and
ion-regulating functions of the kidneys, leading to a more pronounced decrease in glomerular filtration rate (by
17.6%, P<0.01) and tubular sodium reabsorption compared to the effects observed in acute desynchronization
against a background of lipopolysaccharide-induced systemic inflammatory response. A novel finding of this study
is that the administration of exogenous melatonin and quercetin, a natural inhibitor of the transcription factor NF-
OB, significantly reduces acute stress and the acute-phase response in rat serum, as evidenced by lower cortisol and
ceruloplasmin levels, decreases the rate of superoxide anion radical generation in kidney homogenate (by 23.0%,
P<0.001, and 17.1%, P<0.001, respectively, for microsomal monooxygenases and NO synthase; by 30.3%, P<0.001,
and 31.2%, P<0.001, respectively, for the mitochondrial respiratory chain; and by 27.0%, P<0.001, and 19.4%,
P<0.001, respectively, for leukocyte NADPH oxidase), as well as lessens the inducible NOS activity (by 39.4%,
P<0.001, and 55.5%, P<0.001, respectively) and the concentration of reactive nitrogen species (peroxynitrite by
39.5%, P<0.001, and 41.4%, P<0.001, respectively; S-nitrosothiols by 32.6%, P<0.001, and 36.2%, P<0.001,
respectively). Furthermore, exogenous melatonin and quercetin decrease lipid perox***idation in kidney tissues,
significantly enhance antioxidant potential, and reduce the concentration of oxidatively modified proteins. The
administration of exogenous melatonin and quercetin under the experimental conditions normalizes diuresis and

glomerular filtration rate (by 29.4%, P<0.01, and 38.2%, P<0.001, respectively), reduces sodium excretion, and



enhances its tubular reabsorption, primarily through improved proximal tubule function.
Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKH: OyHnamMeHTasbHi HAYKOBI TOCIIIPKEHHS 3 HANGIbII
Ba)KJIMBUX NPO6JIEM PO3BUTKY HAaYKOBO-TEXHIYHOT0, COLiaJIbHO-€KOHOMIYHOTO, CyCIiIbHO-TIOJIITUYHOTO,
JIIOJICbKOTO NIOTEHLjay 1715l 3a0e3le4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIOr0 PO3BUTKY

CYCIIiJIbCTBA i Jep>kaBu
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¢ Gutnik, O., Kostenko, V., Silkova, O., & Khmil, D. (2024). Effects of circadian rhythm modulators on excretory
and sodium-regulating functions of kidneys in rats during acute desynchronosis and lipopolysaccharide-
induced systemic inflammatory response. Ukrainian Journal of Nephrology and Dialysis, (2(82), 52-61.
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70(4): 33-41.
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