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Pedepar:

1. luceprarito NpUCBSIYEHO AOCIIP)KEHHI0O OCHOBHUX MEXaHi3MiB BIIJIMBY Pi3HMX BUJIB TIIOKCii HA €HepreTUYHUN
0OMiH Ta BU3HAUEHHIO HOBUX MiJIXOZiB O IaTOr€HETUYHOI KOPEKLii MeTaboliYHUX NOPYLIEHb. JJOCTiIKEeHHS
[IPOBEMEHO Ha Lypax JliHii BicTap npu BIJIMBI TOCTPOI, NI€PIOIUYHOI, XPOHIYHOI IIOKCIi, MOJI€/II0BaHHI IIEPBUHHOI,
pecnipaTopHoi rinokcii Ta iMMo6ii3aliliHOTO CTpecy; 0XapakTepr30BaHO CTATEBi Ta OHTOT€HETHYHI BiAMiHHOCTI.
KiiHivHi gocigkeHHs NPOBeJEeHO Ha OOPOBOJIbLISIX CEPEIHBOTO Ta TOXUJIOTO BiKy, @ TAKOXK XBOPHUX 3
MeTaboJiYHUM CHHIPOMOM, ITpefiabeToM, niabetom 11 2 TUIly, MEIIKAHIISIX PIBHUHY Ta CEPEAHbOTrIP’sl, DU BILJIUBI
rOCTpOi, XPOHIYHOI, TepPEPMBYACTOI iIHTEPBAJILHOI TIOKCii. OmepikaHi pe3yabTaT CBig4aTh, 10 OCHOBHOIO PEAKILiEI0

Ha BIUIMB Pi3HUX BUIB TiMOKCii € PO3BUTOK rillOMeTab0JIiYHOIO CTaHy, [10B’S13aHOTO 3 [10pYIIeHHSIM cuHTe3y ATO B



KJIITUHAaX. BCTaHOBJIEHO, 10 KJIIOYOBY POJIb Y IOTO PO3BUTKY Billirpae crabisnizauisa ¢paxkropis Tpanckpunuii HIF-1o i
HIF-3n, sKi CTUMYJIIOIOTh aKTUBAllil0 3aXMCHUX i alallTUBHUX r'eHiB, B ToMy yucii, iNOS, MnSOD, kaBeosiny-3, Akt,
GLUT-11 -4. AKTUBYIOTbCS CTilKi 10 rinoKcii 6i7Ky aepo6HOI YaCTMHU €HepreTMYHOro ooMiHy i ritikosis. Takox
BHACJIZOK [l riMoKcii crocTepiraeTbcs MiTOXOHAPialbHA AUCPYHKILiS, IOPYILIEHHS! pOOOTH KOMILIEKCY 1, 3HI>KEeHHS
okucHeHHs1 HAJI-3aeXHuX i JoMinyBaHHS okucHeHHs OA]l- 3aeskHUX cybCTpaTiB, PO3BUTOK OKMCHOTO CTPECY Ta
rinepryikemiyHoi peakuii. KomnekcHi 3MiHM MeTabo1iyHUX ITapaMeTpiB BKa3yloTh Ha CIIiJIbHI pucU cTpec-
PEaKTUBHUX MEXaHi3MiB Ta BiflIOBiJli Ha rilOKCil0 pi3HOro reHe3y. BcraHoBieHO (pa30Buil XapakTep 3MiH
MeTabos1i3My Y BiZI[IOBib HA TiMIOKCiIO pi3HOTrO reHe3y Ta crpec. [inomerabdoniyHa ¢asza TpuBae 5-9 11i6 B 3a71€5KHOCTI
BifI IIMOGMHY 1 TPMUBAJIOCTI rinoKCUYHOTo cTuMydy. Ilicsis HeTpuBasoi nepexigHoi a3y po3BUBAETHCS
rinepmeTabosiyHa ¢asa, sIka XapaKTepU3yeThCsl 3HAYHUM 3POCTAaHHSM €HEPreTUYHOro meradosismy i HIF-
3aJ1eXKHUM oO0MexxeHHSIM ¢yHKLUii HIF-1. B MiTOXOHAPIsIX 3pOCTa€e CNIPSDKEHHST OKMCHEHHS 3 (POCPOPUITIOBAHHSIM,
BiJHOBJIEHHS (PYHKIIOHYBaHHS KOMILJIEKCY 1 €JIEKTPOHTPAHCIIOPTHOTO JIAHLIOTa, TOMiHYBaHHS OKUCHEHHs HAJI-
3aJIeXKHUX cyocTpartiB Hag DAl -3aneskHUMU, 3pocTaHHs poaykuii AT®, 3HMKyeTbCs TEIIONPOAYKIis. BinnosigHo
IO MiJBUIIEHHS CIIOKUBAHHS KUCHIO 3pOCTa€e (PYHKIisl 30BHIIIHBOTO AUXaHHSA. 3pOCTae eKCIpecis iHCyIiHOBUX
PEeLENTOPiB Ta TPAHCIIOPTEPIB [VII0KO3U, PO3BUBAETHCS TIlIOTJIIKEMIS, @ IPU META00IYHUX MOPYILIEHHSIX
CIIOCTepiraeTbcs MOKpalleHHs ByIJIeBOAHOrO i JinigHoro metabosnizmy. Uepes 16-18 nHiB po3BUBa€eThCS afaNTUBHA
dasza, HopMaizyoTbCs PYHKIIOHANBHI IOKA3HUKU OPraHi3My i BCTAHOBJIIOETbCS HOBUI CTaH €HEPreTUYHOr0
0OMiHy OpraHiaMy, IIpy SKOMY peaxllisl Ha TIOKCUYHUI 260 CTPECOPHUI CTUMYJI 3MEHILIYETHCS a00 BiICYyTHSI.
Bax7MBUM pe3ysIbTaTOM € BCTAaHOBJIEHHS (aKTy, o Ha 3MiHy (a3 He BILJIBA€E PiBEHb TOTOBHOCTI
KUCEHbTPAHCIIOPTHOI CUCTEMHU 10 MiBULIEHHS MeTaboliYHMX IOTpeb TKaHUH, 1110 € PaKTOPOM pU3UKY. Po3pobiieHi
METOJIY KOPEKIii Ta TEOPETUYHI BUCHOBKU [JO3BOJISIIOTh PEKOMEHIyBaTU [IPM3HAUYE€HHS TTIIOKOKOPTUKOIIHUX
TOPMOHIB $K CKJIaJIOBUX [IaTOT€HETUYHOI Teparlii, 1110 J03BOJIS€ BiATEpMiHyBaTH HACTaHHS rinepmetabdosniyHoi $paszy,

a TaKOXX JIIKyBaHHSI HAHOYACTHHKaMU Liepilo 1J1s1 Kopekii nopyueHs y rinromeTtadomivHii ¢asi.

2. The dissertation is devoted to the research of the main mechanisms of influence of different types of hypoxia on
energy metabolism, and to create new approaches to pathogenetic correction of metabolic disorders. The study
was performed in Wistar rats under the influence of acute, periodic, chronic hypoxia, simulation of primary,
respiratory hypoxia and immobilization stress; gender and ontogenetic differences are characterized. Clinical trials
have been performed in healthy middle-aged and elderly volunteers, as well as patients with metabolic syndrome,
prediabetes, type 1 and 2 diabetes, plain and mid-mountain residents, under the influence of acute, chronic,
intermittent interval hypoxia. The results showed that the main reaction to the influence of various types of
hypoxia is the development of a hypometabolic state associated with impaired ATP synthesis in cells. Transcription
factors HIF-1o and HIF-3o were identified as key molecules in this response, which stimulate the activation of
protective and adaptive genes, including iNOS, MnSOD, caveolin-3, Akt, GLUT-1 and -4. Hypoxia-resistant proteins
of the aerobic part of energy metabolism and glycolysis, and KATP channels are activated. Also, mitochondrial
dysfunction, especially of complex I, decreased oxidation of NAD-dependent and the prevalence oxidation of FAD-
dependent substrates, the development of oxidative stress and hyperglycemic reaction were found due to hypoxia.
Complex changes in metabolic parameters indicate common features of stress-reactive mechanisms, and
responses to hypoxia of different genesis. The phase nature of metabolic changes in response to hypoxia of various
genesis and stress has been established. The hypometabolic phase lasts 5-9 days depending on the depth and
duration of the hypoxic stimulus. After a short transition phase, a hypermetabolic phase develops, which is
characterized by a significant increase in energy metabolism and HIF-3-dependent limitation of HIF-1 function. In
mitochondria, the coupling of oxidation and phosphorylation increases, the functioning of complex 1 of the
electron transport chain resumes, the oxidation of NAD-dependent substrates dominates over FAD-dependent
ones, the ATP production rises, and heat production decreases. According to the increase in oxygen consumption,
the respiration rises. The expression of insulin receptors and glucose transporters increases, hypoglycemia
develops; in patients with metabolic disorders there is an improvement in carbohydrate and lipid metabolism.
After 16-18 days, the adaptive phase develops, the functional parameters of the body are normalized, and a new
state of energy metabolism of the body is established, in which the reaction to a hypoxic or stressful stimulus is



reduced or absent. An important result is the establishment of the fact that the change of phases is not affected by
the level of readiness of the oxygen transport system to increase the metabolic needs of tissues, which is a risk
factor. The developed methods of correction and theoretical conclusions allow to recommend the appointment of
glucocorticoid hormones as components of pathogenetic therapy, which allows to delay the onset of the
hypermetabolic phase, as well as treatment with cerium nanoparticles to correct disorders in the hypometabolic
phase.
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