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Huceptailiss TpuUCBSYeHAa BU3HAYEHHIO POJII JICNTHUH3AJIEKHOI peryisuii y
nopyueHHsAxX QyHkuii miToxouapii npu JIIIC-inaykoBaHOMY 3anaiIbHOMY MpOIIEC] B
JIETeHSIX Ha TJ1 €KCIIEPUMEHTAIbHUX META00IIYHUX PO3JIaIIB.

B ekcnepumenTax Ha 144 nopocnux nrypax-camisx Bictap 3 BUKOpHCTaHHSIM
nato(dizionoriynux (MOJEIIOBaHHS 3alajbHOrO Mpollecy Ta HWOro KOMOpPOiAHOTO
nepebiry Ha TJa1 1HCYJIHOPE3UCTEHTHOCTI Ta IYKPOBOrO mJiabeTy 2 TuIy),
(1310JI0T1YHUX (JOCIKEHHSI MapaMeTpiB 30BHIIMIHBOIO JMXaHHA Ta Tra3000MiHY,
noyigsporpadiuHe  BU3HAYCHHS  (DYHKI[IOHAJIIBHOI ~ aKTUBHOCTI  MITOXOHJpIi),
O0loXIMIYHUX (BU3HAYEHHS IMapaMeTpiB BYIJIEBOJHOTO Ta JIMIAHOTO OOMIHY),
MOpPQoJIOTIUHUX (YIABTPACTPYKTYPHI AOCHIKEHHS 3pa3KiB TKAHWH), MOJIEKYJSPHO-
OloyioriyHuX (BM3HAYCHHS eKcIpecii O1IKIB) Ta CTATUCTUYHUX METOJIB JOCIIIKESHHS
BCTAHOBJIEHO POJIb JIENTHH3AJIEKHOI PETYIISIIl Y TOPYIIEHHSIX (PYHKIIIT MITOXOHAPIN
npu koMopoOigHomy mepebiry JIIIC-iH@ykoBaHOTO 3amalibHOTO — Mpolecy 1
eKCTIICPUMEHTAIbHUX METa0OIIYHUX PO3JIaIiB.

OpnepxaHi pe3yJabTaTH XapaKTEPU3YIOThCS HAYKOBOIO HOBU3HOIO. Po3pobiieHo
EKCIIEpUMEHTAIIbHY MOJIeNIb KoMopOimHoro mepediry y urypiB JIIIC-ingykoBaHOTO
3amajbHOTO MPOLeCY Ha Tl 1HCYJIHOPE3UCTEHTHOCTI, BUKIHUKAHOI BKUBAHHSIM
BHUCOKOXXHPOBOI JII€TH, Ta IyKpoBoro aiadery 2 tumy (11/12). Bnepiie BcTaHOBIIEHO,
mo JIIIC-ingykoBaHe 3amajeHHsS B JIETEHSX HAa TJI 1HCYJIIHOPE3UCTEHTHOCTI Ta
I[yKpOBOTO mdiabeTy 2 THIY XapaKTepU3YEThCS IMPOTPECUBHUMH IMOPYIICHHAMU
VIBTPACTPYKTYPH aeporeMaTtuyHoro Oap’epy JiereHb, Tra3000MiHY, CTPYKTYpH 1

byHKITIT MITOXOHJIPiH, TapaMeTPiB BYTJIIEBOIHOTO 1 JIMITHOTO META0O0TI3MY.



BcranoBneHo, 1m0 3anmaJbHUA  TOPOLEC B JIETEHSIX  CYNPOBOMKYETHCS
NPUTHIYEHHSAM MITOXOHJIPIaIbHOTO JIUXAHHS, 3MEHILIEHHSAM CIPSKEHHS OKHUCHEHHS 1
dbocdhopuintoBanHs, 1m0 MOXe Npu3BoaUTH 10 HecTaui AT®. [Ipu 3amanenHi Ha T
1HCYJIIHOPE3UCTEHTHOCTI Bi1IOYBA€TbCA KOMIICHCATOPHE BIJHOBJICHHS MPOIECIB
okMcHeHHss Ha komruiekcax [ 1 II emekTpontpancmoptHoro masirora (ETJI)
MITOXOHIPiH, OJHAK 11 OKucHOro (ocdopumoBanas Oiabll  €HEKTUBHO
BUKOPHUCTOBYIOThCS JiMiAHI cyOcTpatu Ta mipyat. [Ipu komopOigHOMY mepebiry 3
/12 3amanbHUl NpOIEC, HABMAKH, CYNPOBOKYETHCS MOTIHOIECHHSM pPO3JaTy
E€HEPreTUYHOTO METa00Ii3MY.

Brnepuie oxapakTepu3oBaHO TMOPYLIEHHS JICNTHH3AJICKHUX MEXaHI3MIB
perynsuii  eHeprernyHoro wmetabonizmy npu JIIC-iHaykoBaHOMY 3anaJibHOMY
mpoleci B JIETEHSAX Ha Tl METa0OJIYHUX PO3JaJiB. BCTaHOBIEHO TalbMIBHY
GYHKIIIO JIENTHHY HAa MITOXOHJpiaJibHE TUXaHHS B HOPMI 1 MpPU MOJETIOBaHHI
1HCYJIIHOPE3UCTEHTHOCT] MPHU BUKOPUCTAHHI PI3HUX METAa0ONIYHHUX CyOCTpaTiB, sKa
OIIOCEPEKOBYBaJIacsi JIENTMHOBUMHU pELENITOpaMU MITOXOHApiH. BusiBneHo, 1mio
JIIIC-inaykoBaHe 3amalieHHsl CYNpPOBOKYETbCS 3POCTAHHSAM EKCIpecii JIENTHHY B
JIEreHs X 1 MEeYiHIl 1 BOJHOYAC PEAYKIIEK JIENTHH3AIEKHOI PEryJsiii IBUAKOCTI
okucHoro ¢ochopumtoBans Ha komiuiekci | ETJI, a mpu iHCy1iHOpE3UCTEHTHOCTI —
Ha komiuiekcax [ 1 II ETJI, B ocTaHHbOMY BHUIAAKy BHUSBIEHO TAaKOX PEAYKIIIIO
eKcIpecli JeNTUHY 1 JIENTUHOBUX peuentopiB. L1 3MiHM 00yMOBIIIOIOTH MOPYIIEHHS
JENTUH3AJIEKHOT PEeryisaii y JereHsx 1 MEHIIOK MIpow, Yy TMediHIl, Mpu
KOMOPO11HOMY nepeOiry 3anajibHOro MPOIeCy 1 METabOIIYHUX PO3JIAIIB.

OpepkaHi pe3ylbTaTd MaroTh (yHIaAMEHTalIbHE 1 MpaKTUYHE 3HAYCHHS.
OxapakTepu30BaHO POJb JIENTHUH3AIEKHOT PEryisamii (QYyHKIII MITOXOHAPIA Y
MaTOreHe31 3aMajbHOTO NPOLECy B JIETEHSAX Ta METaOOJMIYHMX pO3JIaJiB MpH IX
KoMOpOimHOMYy mepeliry. BcTaHoBiIeHO MeXaHi3MH, IO CHPHUSIOTH HEcTadl
€HEepPreTHYHOro MeTabodi3My 1, BHACHIAOK I[bOTO, OOTSKEHHIO MAaTOJIOTTYHOIO
mpoliiecy mpu KOMOpOiTHOMY mepeliry X 3axBoproBaHb. lle Hamae mifcTaBu auis
PO3pPOOKH TATOTEHETUYHUX METOJIIB JIKyBaHHS, CIPSIMOBAHMX HA KOMIICHCAIIIIO
€HEPreTMYHOro MeTadoi3My, 3MEHIICHHS MITOXOHJpiadbHOI  JUChYHKIIT 1

MOKpAILEHHS! MPOTHO3Y y MAIl€HTIB 3 II€I0 TSHKKOI KOMOPOIAHOIO MATOJIOTIEN0.



Opepxani pe3ynbTaTH MOXYTh BUKOPHCTOBYBATHCS B HAYKOBIiH, OCBITHIH cdepi, a
TaKOX Y KJIHIYHIA MEIUIIMHI 3 METOIO JOTIOBHEHHSI MaTO(1310JIOMYHUX B1JIOMOCTEH 1
MOKpAIeHHS JKYBaHHS XBOPHX 13 BHIIE3a3HAYCHUMH TIONTUPEHUMHU TSHKKUMU
3aXBOPIOBAHHSIMU.

KarwuyoBi cjoBa: komopOijHa TaTOJOrIs, 3amajeHHs, 1HCYIIHOPE3UCTEHTHICTD,
yKpoBUW aAiabeT 2 THUMY, IIypd, BHUCOKOXKUPOBA Ji€Ta, JIMOMOJiCaXapui,
MeTa0oJIi3M, €HEpreTHYHui OOMiH, JIeTeHi, TMEeYiHKa, TemaTocTeaTo3, MITOXOHIPII,

JICIITHUH, JICITUHOBI PCOCIITOPH.

ANNOTATION

Aliyev R.B. Leptin-dependent mechanisms of mitochondrial dysfunction in the
comorbid course of inflammation in the lungs and metabolic disorders. -
Qualification scientific work on the rights of the manuscript.

Dissertation of the Philosophy Dissertation for the Philosophy Doctor degree in
22 —“Health Care” in speciality 222 —“Medicine”. — Bogomoletz Institute of
Physiology NASU, Kyiv, 2023.

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 [ ETC, but in case of insulin resistance - on complexes I
and Il 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.

Key words: comorbid pathology, inflammation, insulin resistance, type 2
diabetes, rats, high-fat diet, lipopolysaccharide, metabolism, energy metabolism,

lungs, liver, hepatosteatosis, mitochondria, leptin, leptin receptors.
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