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1. Incepralist npucBsYeHa BUSHAUYEHHIO POJIi JIENITHH3aJIeXKHOI peryJsisLii y nopymeHHsax QyHKii MiTOXOHAPIN Ipu
JITIC-iHfyKOBaHOMY 3allajlbHOMY IPOLEC] B JIET€HSIX Ha TJIi €eKCIIePUMEHTAJIbHUX METa00JIiYHUX po3iafiB. B
€KCIIEPMMEHTAaX Ha 144 nopociux mypax-camigix Bictap 3 BUKOpUCTaHHSIM NMAaTOQi31010TiYHMX (MOJEII0BAHHS
3aIajyibHOrO MPOoLEeCy Ta MOro KOMOPOiIHOTo nepediry Ha TJIi iHCYlIHOPE3UCTEHTHOCTI Ta LyKpOBOTo fiabeTy 2
THUIy), Qi3ioN0riYHUX (DOCiIyKEHHS TapaMeTpiB 30BHIIIHBOTO AUXaHHS Ta ra3000MiHy, nossporpadiute
BM3HA4Y€HHS PYHKLiOHANBHOI aKTUBHOCTI MiTOXOHAPIN), 610XiMiYHMX (BM3HAYEHHSI IAPAMETPIB BYIJIEBOJHOIO Ta
JinigHOro 06Miny), MOpdosIoriYHuX (Y/IbTPACTPYKTYPHI JOCIIiIKEHHS 3pa3KiB TKaHMH), MOJIEKYJIIPHO-61010TTYHUX

(BM3HaYeHHs eKcIpecii 61JIKiB) Ta CTATUCTUYHUX METOIiB NOCIiIP)KEeHHS] BCTAHOBJIEHO POJIb JIEITUH3AJIEKHO]



peryJsisiii y nopymeHHsx GyHKLii MiToXoHpil npu Komop6inHoMy nepe6iry JIIIC-iHIyKOBaHOTO 3aManbHOTO
Ipolecy i excrepruMeHTaIbHIUX MeTabo iuHUX po3iafiB. OpepskaHi pe3yibTaTy XapaKTepU3yThCs HAyKOBOIO
HOBU3HOI0. PO3p00JIeHO eKCIIEpUMEHTaJIbHY MOJeJib KoMop6inHoro nepebiry y mypis JITIC-ingykoBaHoro
3aMaJIbHOTO MPOLECY Ha TJIi iHCYIIHOPE3UCTEHTHOCTI, BUKJIMKAHOI B)KUBAHHAM BMCOKOXUPOBOI Ji€TH, Ta LyKPOBOTO
niabety 2 Tuny (11[12). Bnepme BcTaHoBieHo, o JIIIC-iHayKoBaHe 3anajieHHs B JIETeHIX Ha TI
iHCYJIIHOPE3UCTEHTHOCTI Ta LIyKPOBOTO fiiabeTy 2 TUIYy XapaKTepU3yeThCsl IPOrPECUBHUMU MTOPYIIEHHSIMU
yJIBTPACTPYKTyPU a€pOreMaTU4yHoOro 6ap’epy JiereHb, ra3000MiHy, CTPYKTYPH i PYHKIii MiTOXOHAPIN, TapaMeTpiB
BYTJIEBOJHOTO i JIiMiTHOrO MEeTab0s1i3My. BCTaHOBJIEHO, 110 3aMajbHUN MPOLEC B JIETEHSIX CYIIPOBOKYETHCS
IIPUTHIYEHHSIM MiTOXOHPialbHOTO IUXaHHS, 3BMEHLIEHHSIM CIIPSKEHHS! OKUCHEHHS i GOCcPOPUIIOBaHHS, 110 MOXKE
npusBoguTy Ao Hectadi AT®. [Ipu 3ananenHi Ha TJ1i iHCYJIIHOPE3UCTEHTHOCTI BiiOyBaeThCsl KOMIIEHCATOPHE
BiJHOBJIEHHSI IIPOLIECIB OKUCHEHHS Ha KoMIlekcax | i I enexrpontpancnoprHoro snanuora (ETJI) mitoxonapii,
OJIHAaK /1J11 OKMCHOTO (pocOpUIIOBaHHS 6ibll €pEKTUBHO BUKOPUCTOBYIOThCS JlilliiHI cybcTpary Ta nipysar. [1pu
KOMOpO6igHOMY niepe6iry 3 1112 3ananpHuil Ipolec, HaBlaky, CyIIPOBOKY€EThCS OIVINGIEHHIM pO3Jlany
€HepreTMYHOro MetaboJliamy. Briepiie oxapakTepu3oBaHO NOPYLIEHHS JIENTUH3IEKHUX MEXaHI3MIB perysisiii
€HEepreTUYHoro metaboniamy rnpu JIIC-iHayKoBaHOMY 3anajlbHOMY IIPOLIEC] B JIETEHSIX HA TJIi MeTab0IiYHIX
posinaziB. BcTaHOBIEHO ranbMiBHY QYHKIIiO JIENITUHY HAa MITOXOHIpiajibHe AUXaHHS B HOPMI i IIpy MoZesIIoBaHHi
iHCYJ1IHOPE3UCTEHTHOCTI [IpY BUKOPUCTAHHI Pi3HUX METabO0JIiYHUX CyOCTPATIB, sIKa OIIOCEPEKOBYBaIaACs
JIENITUHOBUMMU PELENTOPaMu MiTOXOHIPill. BusiBneno, mo JITIC-inayKoBaHe 3amnaneHHs CylpOBOAXKY€ETbCS
3POCTaHHSIM EKCIIPECII JIENITUHY B JIET€HSX 1 MeYiHIi i BOOHOYAC PEAYKLI€I0 JIENTUH3AJIEKHOI PEryJIsiLii IBUAKOCTI
okucHoro ¢pocopunoBanHs Ha komiuiekci I ETJI, a npu iHcyniHope3ucTeHTHOCTI — Ha KomIiekcax [ i II ETJI, B
OCTaHHbOMY BUIIAJIKYy BUSBJIEHO TaKOX PELYKLiIO €KCIPECii JIENITUHY i JIENTUHOBUX peLenTtopis. Li 3minn
00YMOBJIIOIOTh NIOPYLIEHHS JIENITUH3AJIEKHOI PETYJILil y JIETEHSIX i MEHILIOIO MipOI0, Y II€YiHILli, IPU KOMOPOiZHOMY
nepe6iry 3anajsbHOrO MpoLecy i MeTabosivHuX posianiB. OpepskaHi pe3yibTaTi MaloTh GyHIaMeHTabHe i
IIpakTU4He 3HayeHHs. OxapakTepu30BaHO POJIb JIENITUH3AIEXKHOI peryJsLii QyHKLii MiTOXOHIpill y naTorenesi
3arajbHOrO MPOLECY B JIETEHSIX Ta META00IIYHUX PO3Ja/liB IIPU iX KOMOPOigZHOMY nepebiry. BctaHOBIEHO
MeXaHi3MH, 10 CIIPUSIIOTh HECTadi eHepreTUYHOro MeTabos1i3My i, BHACIiOK LbOTO, OOTS’KEHHIO MaTOJIOTiYHOTO
npoliecy IIpu KOMop6ifHOMY nepe6iry 11ux 3axBopioBaHsb. Lle Haae nifgcTaBy AJ1s1 pO3pOOKU I1aTOreHETUYHUX
METO/IiB JIIKyBaHHS, CIIPSIMOBAaHMX Ha KOMIIEHCALlil0 EeHepreTUYHOro MeTaboJ1i3My, 3MEHIIEHHS MiTOXOHpianbHOI
IVCQYHKLIi i MOKpaleHHs IPOrHO3Y Y MallieHTiB 3 Li€l0 TSXKKOK KOMOPOiHOI0 naToJiorieto. OgepikaHi pe3yabTaTu
MOXXYTbh BUKOPUCTOBYBATHCS B HAYKOBIl, OCBITHil cdepi, a TaKOX Yy KIIiHIYHII MeJUIMHI 3 METOI0 IOIIOBHEHHSI
n1aToQiziosIoriYHUX BilOMOCTEH i NOKpalleHHsI JIiKyBaHHSI XBOPUX i3 BULI€3a3HAaYE€HUMMU [IOIMINPEHUMU TSDKKUMU

3aXBOPIOBAHHAMU.

2. The dissertation is devoted to determining the role of leptin-dependent regulation in mitochondrial dysfunction
in LPS-induced inflammatory process in the lungs against the background of experimental metabolic disorders. In
experiments on 144 adult male Wistar rats using pathophysiological (modeling the inflammatory process and its
comorbid course against the background of insulin resistance and type 2 diabetes mellitus), physiological
(examination of the parameters of external respiration and gas exchange, polarographic determination of the
functional activity of mitochondria), biochemical (determination of the parameters of carbohydrate and lipid
metabolism), morphological (ultrastructural examination of tissue samples), molecular-biological (determination of
protein expression) and statistical research methods, the role of leptin-dependent regulation in mitochondrial
dysfunction in the comorbid course of LPS-induced inflammatory process and experimental metabolic disorders
has been established. The obtained results are characterized by scientific novelty. The experimental model of the
comorbid course of the LPS-induced inflammatory process in rats against the background of insulin resistance
caused by the use of a high-fat diet and type 2 diabetes (T2D) has been developed. It has been established for the
first time that LPS-induced inflammation in the lungs against the background of insulin resistance and T2D is
characterized by progressive disorders of the ultrastructure of the aerogematic barrier of the lungs, gas exchange,
the structure and function of mitochondria, parameters of carbohydrate and lipid metabolism. It has been
established that the inflammatory process in the lungs is accompanied by inhibition of mitochondrial respiration, a



decrease in the coupling of oxidation and phosphorylation, which can lead to a lack of ATP. During inflammation
against the background of insulin resistance, there is a compensatory recovery of oxidation processes on
complexes I and II of mitochondrial electron transport chaine (ETC), however, lipid substrates and pyruvate are
used more effectively for oxidative phosphorylation. In the case of a comorbid course with T2D, the inflammatory
process, on the contrary, is accompanied by a deepening of the disorder of energy metabolism. For the first time, a
violation of leptin-dependent mechanisms of regulation of energy metabolism during LPS-induced inflammatory
process in the lungs against the background of metabolic disorders was characterized. The inhibitory function of
leptin on mitochondrial respiration in normal conditions and in modeling of insulin resistance using various
metabolic substrates, which was mediated by mitochondrial leptin receptors, was established. It was found that
LPS-induced inflammation is accompanied by an increase in leptin expression in the lungs and liver and, at the
same time, a reduction in leptin-dependent regulation of the rate of oxidative phosphorylation on complex I ETC,
but in case of insulin resistance - on complexes I and I ETC, in the latter case, the expression of leptin and leptin
receptors was also reduced. These changes cause a violation of leptin-dependent regulation in the lungs and, to a
lesser extent, in the liver, under the comorbid course of the inflammatory process and metabolic disorders. The
obtained results have fundamental and practical significance. The role of leptin-dependent regulation of
mitochondrial function in the pathogenesis of the inflammatory process in the lungs and metabolic disorders in
their comorbid course has been characterized. The mechanisms contributing to the lack of energy metabolism
and, as a result, the aggravation of the pathological process in the comorbid course of these diseases have been
established. This provides grounds for the development of pathogenetic treatment methods aimed at
compensating energy metabolism, reducing mitochondrial dysfunction, and improving prognosis in patients with
this severe comorbid pathology. The obtained results can be used in the scientific, educational sphere, as well as in
clinical medicine in order to supplement pathophysiological information and improve the treatment of patients
with the above-mentioned common serious diseases.
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