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Hucepraiiitna poboTa MpUCBAYEHA JTOCIIKEHHIO 3MIH TMAaTEepHy AUXAHHS 1
razooOMiHy Ta E€HEpPreTHYHOro MeTabodi3My IE€YIHKM 3a YMOB TINOKCIi Ta
PE3UCTEHTHOCTI /IO 1HCYJIHY, @ TAaKOXK POJIi KAJIbI[IEBUX MEXaHI3MIB, 3aIy4CHUX Y
BIJINIOBIJIb OPraHi3My Ha TIMOKCI0 MPH 1HCYIIHOPE3UCTEHTHOCTI.

[HCYNnIHOPE3UCTEHTHICTh BIITBOPEHA y IIYPIB YTPUMAHHSM Ha JBOTH)KHEBIN
BUCOKOXKUPOBIN Ji€TI 13 BMICTOM XKHUPIB 58% BiI 3arajibHOi KaJdOpiAHOCTI.
OpHopa3oBuii BIUIMB TiMOOAPUYHOI TIMOKCIi MOJETIOBAIM 3a JOMOMOIOIO
Oapokamepu. Y  skocti  OjokaTopa  MOBUIBHHUX  KaJbI[IEBUX  KaHAIB
BUKOPHCTOBYBJIM BepanaMiyl y 3arajibHONpuiHATI 1031 1 Mr/kr. IlpoBonunm
JOCJIII)KEHHS 30BHIIIHBOTO JIMXaHHS Ta Ta3000MiHYy METOAAMH MMHEBMOTaxorpadii
Ta MaccrekTporpadii, mOCHIKYBald OKHUCHIOBAJIbHY (YHKIIO MITOXOHAPIN
MeTogoM YaHca y TroMOreHarax NEYIHKU. YIBTPACTPYKTYpy JIET€Hb 1 MEYiHKU
JOCITIKYBAIM METOJIOM €JICKTPOHHOT MIKPOCKOTIIi, BUMIPIOBAIM TOKA3HUKHU TPO-
Ta aHTHOKCHUJAHTHOTO TOMEOCTa3y B TKAaHWHI TEYIHKWA: BMICT PEaKTHBHUX
npoaykTiB Tio0apOiTypoBoi kucioru (TBK-PII) 1 BigHOBIEHOro IIyTaTioHy,

aKTUBHICTH KaTtanazu Ta Cu-Zn-cynepoKCUAIUCMYyTa3u.



BcraHoBneHo, 1m0 BIUIMB TIMOKCIT Ha IIypiB 13 1HCYMTIHOPE3UCTEHTHICTIO
BUKJIMKAHOI0  BHCOKOXKMPOBOIO  JII€TOI0, Ha BIAMIHY Big 1IypiB  0e3
THCYJIIHOPE3UCTEHTHOCTI, 301JbIITy€E CIOXXHBAHHS KHCHIO OpPraHi3MOM, BHACIIJIOK
YOTO CIIOCTEPITaEThCs TepelynoBa MaTepHy TUXaHHS, 3POCTAE BEHTHIISIIIS JIETEHb 1
po0OTH BCI€T CUCTEMH TPAHCIIOPTY KUCHIO. BHUsABIEHO, 110 KaJIbIIIEBI MEXaHI3MHU 32
TIIOKCUYHUX YMOB 3aJIy4€Hl Yy PETYJALi0 MITOXOHAPIAIBHOTO IWXaHHS 4Yepe3
NEPEeMUKAHHS CHEPreTUYHOrO0 METaboi3My TIEUIHKH Ha JKHpPOBI CyOCTparu
OKHCHEHHS. Y I1HCYJIHOPE3UCTEHTHUX IIypiB OJIOKaJa TMOBUIBHUX KaJlbI[l€BUX
KaHaJliB BIPOTIHO CTHUMYIIOE MuxaHHS y cmokoi (V2) mpu oxucHenHi HAJI-
3asie)kHUX cyoctpatiB, AJl®-ctumynboBaHe nuxaHHS (V3) 1 KOHTPOJIhOBaHE
nuxanHs (V4) npu OKHCHEHH1 JIMIJHOTO CyOCTpary NaldbMITOINY, a TaKOX
INPUTHIYYE €(PEKTUBHICTh MITOXOHAplambHOrO auxaHHs (V3/V4) mnopiBHSHO 3
KOHTpoJieM. Takox BUSIBIEHO, IO €PEeKT OJ0KaJM MOBUILHUX KaJIbI[IEBUX KaHAIB
Ha EHEePreTUYHUI MeTabOoJII3M B MEUiHIIl MTPH T1MOKCIT Ta IHCYIIHOPE3UCTEHTHOCTI €
OUIBIIMM, HIK 32 HOPMOKCUYHUX YMOB.

brnokaga MOBUIBHMX  KaJbllIEBUX  KaHaJIB  HOpMali3ye TMpo-  Ta
AHTUOKCUJIAHTHUM TOMEOCTa3 y TMEUIHIl I1HCYITIHOPE3UCTEHTHUX IIypIB IIpH
TIMOKCIT: CIIOCTEPIraeThesl 3HWIKEHHS PIBHS aKTUBHUX MPOIYKTIB T100apOITypoBOT
kucinot (TBK-AIl), HopMmamizyeTbcsi piBEHb BIJHOBIECHOTO TIYTaTiOHy Ta
aKTUBHICTh Karaja3W, BOJHOYAC akTHBHICTE Cu-Zn-CynepoKCHIINCMYTa3u
3HMKYETHCS.

TakpM 4ymHOM, OJOKajJa MOBIIBHUX  KaJbI[IEBUX  KaHAJIIB  YWHMTH
NPOTEKTUBHUI BIUIMB HAa 30BHILIHE JUXAHHSA 1 €HEPreTUYHUN MeTadoJi3M IpHU
1HCYJITHOPE3UCTEHTHOCTI Ta MPHU BIUIMBI TITOKCIi Ha OpraHi3M IypiB.
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SUMMARY
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The dissertation is devoted to the study of changes in respiratory pattern, gas
exchange and energy metabolism of the liver under conditions of hypoxia and
insulin resistance and the role of calcium mechanisms involved in the response of
the body to hypoxia in insulin resistance.

Insulin resistance was modeled by feeding rats a fatty diet for two weeks. The
diet consisted of 58% of total calories from fat. Single exposure to hypobaric
hypoxia was simulated using a hypobaric chamber. Verapamil, a blocker of L-type
calcium channels, was administered at a standard dose of 1 mg/kg. External
respiration and gas exchange were analyzed by pneumotachography and mass
spectroscopy, and mitochondrial oxidative function was assessed in liver
homogenates by Chance method. Electron microscopy was used to study the
ultrastructure of the lungs and liver. In addition, pro- and antioxidant homeostasis
indicators were measured in the liver tissue, including the levels of thiobarbituric
acid active products (TBA-AP) and reduced glutathione, as well as the activities of
catalase and Cu-Zn superoxide dismutase.

It has been shown that hypoxia has a greater effect on rats with insulin
resistance caused by a high fat diet than on rats without insulin resistance, resulting
in increased oxygen consumption by the body, which leads to a reorganization of
the breathing pattern and an increase in pulmonary ventilation and work of the
entire oxygen transport system. It has been discovered that calcium mechanisms
play a role in the regulation of mitochondrial respiration under hypoxic conditions

by shifting the energy metabolism in liver to substrates of fatty acid oxidation. In



insulin-resistant rats, blocking L-type calcium channels appears to stimulate resting
respiration (V2) during the oxidation of NAD-dependent substrates, ADP-
stimulated respiration (V3), and controlled respiration (V4) during the oxidation of
the lipid substrate palmitoyl. Additionally, it suppresses the efficiency of
mitochondrial respiration (V3/V4) compared to control. The effect of blocking
slow calcium channels on energy metabolism in the liver has been found to be
greater during hypoxia and insulin resistance than under normoxic conditions.

Blockade of L-type calcium channels normalizes pro- and antioxidant
homeostasis in the liver of insulin-resistant rats under hypoxia. The study found a
decrease in thiobarbituric acid active products (TBK-AP) levels, normalization of
reduced glutathione levels and catalase activity, and a decrease in Cu-Zn
superoxide dismutase activity.

Blockade of L-type calcium channels has protective effects on respiration and

energy metabolism in rats with insulin resistance under hypoxic conditions.
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