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Pedepar:

1. luceprauis npucBs4YeHa TOCIiIKEHHIO afaNTalilfHOi 3IaTHOCTI MITOXOHIPiN allMHAPHUX KJIITUH NiJIJIyHKOBOI
3aJ103M Ta reNaTOLUTIB IyPiB 3a (i3i0I0riYHUX i IaTOJIOTIYHMAX YMOB, 30KpEMA 3a Pi3HUX YMOB €HEPreTUYHOTO
3a6e3MeyeHHs], BIJIMBY XOJIELMCTOKIHIHY, €TaHOJIy 1 pi3HUX pallioHiB XxapuyBaHHs. [TokasaHo, 0 MiTOXOHIPIl 1ux
KJIITMH 3[]aTHI aflanTyBaTUCh 10 Piz3ionoriyHuX Ta NaToJIoriyHuX CTUMYJIIB. Y X0 BUKOHaHHS pob0THU OYyJI0
PO3pO6JIEHO aJITOPUTMMU i IPOrPaMHi NTaKeTH [1J1s aHaJIi3y JAaHWX 3alMUCIiB CIIOKMBAaHHS KMCHIO Ta (PJIyOpeCL@eHTHUX
¢ortorpadiit kiiTuH. Lli anropuTmMu Aanau 3MOry 3Ha4HO IIPUCKOPUTH aHali3, BOGHOYAC 3a6e3MeYrBIIN BUCOKY OTO
TOYHICTb Ta HEYIIEPEIKEHICTh. BCTaHOBIEHO, IO HA MOJIEJIi i30JIbOBAaHUX KJIITUH 3[ATHICTb MiTOXOHAPIN
aJanTyBaTUCh JO MifBUIIEHHS eHepreTUYHUX N0TPpesd KIIITUHY MOXKHA XapaKTepU3yBaTy 3a MIBUAKICTIO Ta
CTabINIbHICTIO iX pO3'efHAHOrO IUxXaHHS. MakcuMasbHa BUIKICTD BiloOpakae KOPOTKOYACHY 3ATHICTb
MITOXOHZPil OKMCHIOBATY HasIBHUH I1yJI €HIOT€HHUX CyOCTPATiB, a CTAabIbHICTh 3aJI€KUTh Bifl IIBUIKOCTI

TPaHCIIOPTYBaHHS i MeTab0J1i3My €K30reHHUX CyOCTpartiB. B alfuHapHUX KIIITMHAX HiJIIJIyHKOBOI 371031 HAaWBUIIA



ajanTanifiHa 30aTHICTh MiTOXOHZPIiY MPOSIBIISIETHCS 32 KOMOIHALII [VIIOKO3U 3 MipyBaTOM i IJIyTaMiHOM, TOJ SIK ¥
reraToLyTax — 3a OKUCHEHHS MipyBaTy ab0 MOHOMETUJICYKIMHATY. OXapakTepr30BaHO BILJIMB IIEPBUHHUX aroHiCTiB
aLleTUJIXOJIIHY, XOJIELUCTOKIHIHY Ta IHCYJIiHY Ha aflanTaliliHy 3[aTHICTb MITOXOHZPIN 130/1bOBaHNX [TAHKPEATUYHUX
alMHYyCiB mypiB. 3a LUX YMOB 3MiHIOBAJIaCh JiMIlle MaKCMMaJsbHa MIBUJKICTb, ajle He CTabiIbHICTb PO3'€JHAHOTO
nuxaHHs. [TokaszaHo, 1o 3a Aii aleTUIXKoiHy i X0JIeUCTOKIHIHY KJII0U0BOIO € iHTeHcudiKalliss OKUCHEHHS MipyBary,
a iHcysiH nocuioe KaTaboJii3M IJ1I0KO3U. 3alIpOIIOHOBAaHO BUKOPUCTOBYBATH CTabiNIbHICTh pO3'€IHAHOTO AUXaHHS
SIK HOBUM (PYHKLIOHAJIbHUI KPUTEPIl )KUTTE3AATHOCTI KIiTHH. [IoKazaHo, 10 y aljlMHAPHUX KJIITUHAX MiAIIIyHKOBOI
3271034 CTabiNbHICTh AUXaHHS 3HUXKYEThCS i3 3pOCTAHHSM YaCTKU KJIITHH 3 VIIKOJKEHOIO M71a3MaTUYHOIO
membpaHoto. Kpim Toro, 3a yMOB BUIiJIEeHHS TeNaTOLUTIB MeTooM Nepdy3ii ediHku in situ cTabinbHICTh
IIPOTOHO(OP-CTUMYJILOBAHOIO AUXaHHS OyJia 3HAUHO BUILOIO, HiX 3a in vitro nepdysii. JocainxkeHo, mo 6pak
IOCTaTHBOTO 3a6€3e4eHHs CyOCTpaTaMy OKMCHEHHS in vitro po6uTh auMHapHi KJIITMHU BPa3/IMBUMU 10
HEKPOTUYHUX NPOLIECiB 3a Aii NoMipHOi KOHLIEHTpallii eTaHOoJy y KOMOiHallii 3 X0JIeIUCTOKIHIHOM, 4OTo He
CIIOCTEpirany 3a HasIBHOCTI MipyBaTy 44 [JIyTaMiHy. 3a KOPOTKOYACHOTO BIUJIMBY XOJIELMCTOKIHIHY 1 €TaHoJIy in vivo
BiZOyBa€eThCsl 3HVDKEHHS MIBUAKOCTI AUXaHHS allMHAPHUX KJIITHH Ta iHOYKLis 6s1€6iHry, ajie He HeKpo3. VY Mia3mi
KPOBI 1IyPiB 3 EKCIIEPUMEHTAJIbHUM apriHiH-IHIYKOBaHUM I'OCTPUM IAHKPEATUTOM 3HMKYBABCS PiBEHb 3aMiHHUX i
He3aMiHHUX aMiHOKHUCJIOT, a MicJIsl BBeeHHs MipyBaTy HaTPilo UM TBapUHAM KOHLEHTpallis aMiHOKUCIIOT 6yJ1a
OJIMKYOI0 10 KOHTPOJIBHUX 3HaueHb. [IpoBejeHO CKPMHIHT aMiHOKHUCIIOT, 5IKi 6 MOTJIM 6YTH 6€3N€YHUM 10JATKOBUM
IKepeJioM eHeprii 1714 au¥HaPHUX KIITUH HiALUIYHKOBOI 3a/1031. MiTOXOHIPIi aljMHaApHUX KIIITMHU NiJIIIYHKOBOI
3aJI03Y 3[1aTHI OKUCHIOBATU IJIyTaMiH, TJIyTaMart, aJIaHiH, JIi3VH i acriaprar, ajleé He acrapariH, TiCTUVH 44 apriHiH.
Jli3uH, apriHiH i rIyTaMiH Y BUCOKUX KOHILIEHTPALiSIX CIIPUYMHSIOTE HEKPO3 130/IbOBAaHUX [TAHKPEATUYHUX alIMHYCIB.
BnockoHaneHo MeTop, epMeabinizalii naa3mMaTuyHoi MeMOpaHU renaTolUTiB TUTiTOHIHOM, BCTAHOBUBIIN
ONTHUMAaJIbHE CHiBBiJHOMLIEHHS KiJIbKOCTI IUTiTOHIHY i KiZIbKOCTI KJIITUH. BUsIBJIEHO, 110 y NepMeabini3oBaHUX
renaronuTax akTUBAallisl MiTOXOHAPIalbHOI IOpU NepeXifHoi MPoBigHOCTI oHaMu Ca2+ NpU3BOIUTH [0
MpUTrHiYeHHs OKUCHOTO pocdopuoBaHHS Ta WBUIKOCTI, aje He CTabilbHOCTI, MAaKCUMAJIbHOTO PO3'€IHAHOTO
IuxaHH4 JJoCigyKeHOo BIUIMB €TaHOJY in vitro i in vivo Ha MiTOXOHZpia/bHE OUXaHHA reraToOUUTIB i aMHapHUX
naHKpeanuTiB. ETa"os in vitro 3matHuil CTUMYTIOBaTH 6a3ajibHe JUXaHHS elaTOLUTIB 3aBASIKNA MeTaboli3My
nipyBary, ajie He CyKLIMHaTy, a IUKJIOCIIOPUH A He BIUIMBAE HA LieH npouec. ETaHOs TaKoX CIIPUYMHSE 3HIKEHHS
aBTo(uyopeclueHIii mitoxoHapiansHoro HAJI(®)H y renaTouurax, aje He MEMOPaHHOTO MOTEHIjany. XpoHiuHe
BBEJI€HHS aJIKOTOJIIO IIIypaM Ha TJIi BUCOKOXXUPOBOI JIieTH CIPUYMHSE iHTeHCUQiKallilo MiTOXOHAPiaJbHOTO IUXAHHS
rernaToLUTiB, IPUTHIYY€e CEKPETOPHY (PYHKLiI0 aHAPHUX KJITUH MifIIyHKOBOI 321031, OAHAK HE BIUIMBAE HA iX
MITOXOHIpiasibHe AuXaHHS. [IpoBeleHO TOCiIKEeHH afanTalii MiTOXOHAPIM NeYiHKY i MiINIIyHKOBOI 321031
IIypiB O 3MiHM BMICTY XMPIB i IyKpy B pauioHi. [lepedyBaHHS TBapMH Ha pallioHaXx 3 MiIBUILIEHUM BMiCTOM
CMaIbLiI0 260 CMAJIbIIO i YKPY BIPOZIOBX CEMU TIDKHIB HE IIPU3BOIUTE 10 OKUPIHHSA i He 3MiHIOE INXaHHS
MITOXOHIpII ITeYiHKY, a TAKOXX PO3’€JHAHOr0 AuxaHHs, piBHa HAJI(®)H u1 MemOpaHHOro NoTeHIiany y i3071b0BaHUX
[IAaHKPEATUYHUX allMHycaX. BUSIBI€HO 3HMKEHHS MIBUJIKOCTI 6a3a/IbHOTO AUXaHHS AaHKPEalUTIiB y TBAPUH, 110
BXKMBAJIU KOPM 3 BUCOKMM BMiCTOM XUPY. MiTOXOHI Il allMHApHUX KJIITUH MiAIIYHKOBOI 321031 Ta IenaTOLUTIB
37aTHi 0 (i3ios0orivyHMX Ta NATONOTIYHMX CTUMYJIIB HalIKpallle XapaKTepusye MakKCUMaJslbHa IBUIKICTh Ta
CTabinbHICTh po3'eqHAHOTO MUXaHHS. 3abe3neyeHHs] BUCOKOI afjanTaliiiHoi 34aTHOCTI MITOXOHAPIl € MOXKJIMBOIO

CTpaTeFieIO [J1d TIOKpAaIl€HHSA CTaHY Haui€HTiB 3 'OCTPUM IIaHKPEATUTOM.

2. The thesis is focused on the study of the mitochondrial adaptive capacity of pancreatic acinar cells hepatocytes
of rats under physiological and pathological conditions, particularly under the influence of oxidation substrates,
amino acids, cholecystokinin, ethanol, and various dietary factors. It is shown that the mitochondria of these cells
can adapt to both physiological and pathological stimuli. In the course of the research, algorithms and software
packages for analyzing oxygen consumption data and fluorescent cell images were developed. These algorithms
significantly accelerated data analysis while ensuring high accuracy and objectivity. It was established that, using
the isolated cell model, the ability of mitochondria to adapt to increased cellular energy demands can be
characterized by the rate and stability of uncoupled respiration. The maximal rate reflects the short-term ability of
mitochondria to oxidize the available pool of endogenous substrates, while stability is affected by the rate of



transport and metabolism of exogenous substrates. In pancreatic acinar cells, the highest adaptive capacity of
mitochondria is observed with the combination of glucose with pyruvate and glutamine, while in hepatocytes, it
occurs with pyruvate or monomethyl succinate oxidation. The effects of acetylcholine, cholecystokinin, and insulin
on the adaptive capacity of mitochondria in isolated pancreatic acini of rats were characterized. Under these
conditions, only the maximal rate of uncoupled respiration changed, but not its stability. It was shown that
acetylcholine and cholecystokinin primarily enhance pyruvate oxidation, while insulin intensifies glucose
catabolism. It is proposed to use the stability of uncoupled respiration as a new functional criterion for cell
viability. It was demonstrated that in pancreatic acinar cells, respiration stability decreases with the increase in the
fraction of cells with damaged plasma membranes. Furthermore, the stability of protonophore-stimulated
respiration was significantly higher during hepatocyte isolation using liver perfusion in situ, than during perfusion
in vitro. It was found that insufficient supply of oxidation substrates in vitro renders acinar cells vulnerable to
necrotic processes under moderate ethanol concentrations combined with cholecystokinin, which was not
observed in the presence of pyruvate or glutamine. Short-term exposure to cholecystokinin and ethanol in vivo
reduces the respiration rate of acinar cells and induces blebbing but not necrosis. The administration of sodium
pyruvate to rats with experimental arginine-induced acute pancreatitis corrects amino acid levels in plasma. A
screening of amino acids was conducted to identify the most suitable to be a safe additional energy source for
pancreatic acinar cells. Acinar cell mitochondria were able to oxidize glutamine, glutamate, alanine, lysine, and
aspartate, but not asparagine, histidine, or arginine. High concentrations of lysine, arginine, and glutamine caused
necrosis of isolated pancreatic acini. The method of plasma membrane permeabilization of hepatocytes using
digitonin was improved by determining the optimal ratio of digitonin to cell count. It was found that in
permeabilized hepatocytes, activation of the mitochondrial permeability transition pore by Ca?o ions inhibit
oxidative phosphorylation and the maximal rate but not the stability of uncoupled respiration. The effects of
ethanol in vitro and in vivo on mitochondrial respiration in hepatocytes and pancreatic acinar cells were studied.
In vitro, ethanol can stimulate the basal respiration of hepatocytes due to pyruvate metabolism but not succinate,
and this process is unaffected by cyclosporine A. Ethanol also decreases mitochondrial NAD(P)H autofluorescence
in hepatocytes but not the membrane potential. Chronic alcohol administration in rats fed a high-fat diet
intensifies mitochondrial respiration in hepatocytes, inhibits the secretory function of pancreatic acinar cells, but
does not affect their mitochondrial respiration. The adaptation of mitochondria in the liver and pancreas of rats to
changes in fat and sugar content in the diet was studied. Diets high in lard or lard and sugar for seven weeks
neither resulted in obesity nor altered liver mitochondrial respiration or uncoupled respiration, NAD(P)H levels, or
membrane potential in isolated pancreatic acini. A decrease in the basal respiration rate of pancreatic acini was
observed in animals fed a high-fat diet. In summary, the ability of mitochondria of pancreatic acinar cells and
hepatocytes to respond to physiological and pathological stimuli is best characterized by the maximal rate and
stability of uncoupled respiration. Ensuring a high adaptability of mitochondria is proposed as a strategy for
improving the condition of patients with acute pancreatititis.
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VIII. 3aKkJII04Hi BiZOMOCTi

Biacsue IpizBume Im'st [To-6aTbKOBI Kocrepin Cepriit OsekciitoBuy
TOJIOBH pagu

Bnacue IlpisBume Im'a [T0-6aTbKOBI Kocrepin Cepriit Onexciiiosir
rOJIOBYIOYOTO Ha 3acCiiaHHi

BinnoBizasibHMi 3a Hi,ILI‘OTOBKy Mansko borgan OsekciitoBuy
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaTOJIiBHA

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




