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Pedepar:

1. Y nucepraliiiHiilt pob0Ti AOCIiIKEHO BIVIUB aMiHOKUCJIOT Y Pi3HUX KOHILIEHTPALisIX Ha MIBUAKICTb PO3'€JHAHOTO
IVXaHHS MITOXOHAPIN MaHKpEAaTUYHUX alMHYCiB. BCTAaHOBJIEHO, IO IJIyTaMarT, [JIyTaMiH, ajlaHiH, JIi3uH i aciapTaTt
360inb1y0Th MBUAKICTE FCCP-CTHMYJIBOBAaHOTO IVXaHHS MITOXOHIPIN allMHAPHUX KJIITUH MiJIITYHKOBOI 3aJ1031.
3's1COBaHO, 1110 LOCTYIIHICTb IJIIOKO3U K OCHOBHOTO JIKepeJla eHeprii 3MeHIllye BHECOK JIi3MHY, aJlaHiHy Ta
acraprary, ajle He IJyTaMiHOBOI KUCJIOTH i IJIyTaMiHy, Y IIBUAKICTh pO3'€IHAHOTO AUXaHHS NaHKPEaTUUHUX
anuHyciB. He 3HalieHO OOCTATHIX JOKa3iB TOro, 10 acnapariH, apridii abo riCTUIUH BUKOPUCTOBYIOThCS K
IKepeJio eHePrii MITOXOHIPisSIMU allMHapHUX KJIITHUH MiJIITyHKOBOI 3a71031.JJOCIiIPKEHO BIJIMB IJIyTaMiHy Ha
MITOXOHIpiajIbHE AUXaHHS Ta )KUTTE3NATHICTh AllMHAPHUX KJIITUH Y HOPMI Ta 3a CTUMYJIALI CEKpeTaroraMu.
BcTaHOBIIEHO, IO 33 CTUMYJIALII IaHKPEAaTUYHUX alMHYCiB xosnenucTokiHiHoM (XIIK) y koHuenTpauii 0,1 HMoJb /71
IJIyTaMiH 3HMXKYe MBUIKICTh PO3'€JHAHOTO OKUCHEHHSI. BHeCeHHs y cepeioBullle iHKybalii riayTaminy, nipysaty i

rioko3u pasom 3 X1IK y Bucokiit koHueHTpatii (10 HMoJIb /J1) IPU3BOAUTH IO 3MEHIIEHHS MaKCUMaJIbHOI MIBUIKOCTI



IuxaHHs. [TokasaHo, 10 IJIyTaMiH He BIUIMBA€E HA KUTTE3LATHICTh AMHAPHUX KIIITUH MiJIIJIYHKOBOI 3aJ1034 3a
rinepctumysnii XIIK.ITopiBHSHO BIIJIMB [VIyTaMiHy Ta aMiaky Ha MiTOXOHZpiaJlbHe OKICHEHHS Y HOPMi Ta 3a BIIJIUBY
CTHMYJISITOPIB cekpelii. 3'icoBaHo, 110 iHKy0allis i3071b0BaHUX NaHKpeaTUuyHuX auyHycis 3 NH4Cl cnpudnnse
HEraTUBHUM BIUIMB Ha MiTOXOHAPIi HE3a/I€KHO Bifl cTUMyJIsLii aneTuixoaiHom ab6o XLK. ['nyramin cripusie
30i7IBIIEHHIO MAKCUMAJIbHOI MBUIKOCTI IUXaHHS MITOXOHIPIi alfiHAPHUX KJIITUH MiJIIJTYHKOBOI 3271031 HE3aJIeXKHO
Biz edekxTy cexperaroris. TOKCHYHA KiJIbKiCTh amMiaKy, HeoOXifHa 1711 HeraTUBHUX HACJIiIKiB, OYE€BUIIHO, HE
YTBOPIOETHCS YEPE3 OKUCHEHHS [JIyTaMiHy y IOMIpHii KOHLeHTpauii (2 MMOJIb /J1) Ha TJIi [JII0OKO3H, SIK 32
HOPMAaJIbHUX YMOB, TaK i 32 CTUMYJISILIi allMHAPHUX KJITHUH alleTUIXoaiHoM a60 X1IK.3's1coBaHO BILJIUB aMiHOKUCJIOT
y KOHLeHTpauii 20 MMOJIb /J1 Ha KUTTE3NATHICTh alfMHAPHUX KJIITUH MiJIITYHKOBOI 3a7103u. [TokazaHo, 110 anaHiH i
ricTUAyH 3a iHKy6allii BIpooBX 24 roj He 3MiHIOIOTb XKUTTE3[ATHICTb NAaHKPEATUYHUX allUHYCIiB. AJIaHiH MoXe
peasisyBaT 3aXMCHUI BILJIMB Yepe3 KaTtabosli3m [0 MipyBaTy 3a JONOMOTOI0 ajlaHiH-TpaHcaMiHaszy. [TlipysaT
[IOCUJIIOE OKMCHIOBaIbHY Ta AT®-IpOnyKTUBHY 30ATHICTh MITOXOHAPIN i 3axuIae alHAPHI KIIITUHY MiTIITYHKOBOI
3aJ103Y BiJl TOKCUYHUX PEYOBUH. BCTaHOBJIEHO, 10 acnapariy, aclapariHoBa KUCJIOTa i IJIyTaMiHOBa KACJIOTa
IIOMIpHO 361/1bIIYIOTH KiJIbKICTh MEPTBUX KJIITUH. APTiHiH i J1i3UH 3a LOBrOTpUBasIOi iHKybalii MatoTh 3HAYHUI
HEraTUBHUY BIUIMB Ha XUTTE3NATHICTh [IaHKPEATUYHUX AL[MHYCIB in vitro, CIpMYMHSIOYY HEKPOTUYHY 3arubesib
KJIiTHH. Briepiie onucaHo, o riyTaMmid Y BUCOKilN KOHIeHTpalii (20 MMOJIb /1) BUK/INKAE 671€6iHT Ta HAOpsIK
allMHAPHUX KJIITHH i IpU3BOAUTD A0 HEKpo3y. LlikaBo, 110 riyTaMar, IpSMUI MeTaboJIiT rilyTaMiHy, He BUKJIMKaE
TaKMX LIKiAIMBUX €(EeKTiB y allMHAPHUX KJIITUHAX MiALIYHKOBOI 3a7103U. BimoMo, 10 IriyTaMiH CLIOHTaHHO
PO3KJIaIa€ThCS B PO3YMHAX, YTBOPIOIOYM aMiaK. MU MIPUITyCKAEMO, IO HAKOIIMYEHHS aMiaKy € OCHOBHOIO ITPUYMHOIO
HaOpsIKy Ta HEKPO3Y allMHAPHUX KJIITUH MiJITYHKOBOI 3a7103H, iHIyKOBAaHOT'O IJIyTaMiHOM y BUCOKIi
KOHILIeHTpauii.Byso BUB4eHO edeKT cydbcTpaTy OKMCHEHHS HaTpill IipyBaTy in vivo Ha piBeHb aMiHOKUCJIOT Y KPOBi
3a L-apriniH-iHAyKOBaHOr0O rOCTPOro MaHKPEATUTY Yy IIyPiB. BCTaHOBJIEHO, 110 Y MifUITTYHKOBIN 321031 TBAPUH 3
rOCTPUM NAHKPEATUTOM, iHAYKOBAaHUM L-apriHiHOM, He3aJIe>KHO Bif, BB€JIEHHS HATpill MipyBaTy, BUSIBJIEHO aTUIIOBI
KJIITHMHHY, 1110, IMOBipHO, € 03HaKo0 (ibpo3y. O3HaK JelKoLUTapHOI iHQinbTpallii, HeKpo3y, HaOpsKy Y1
KPOBOBUJIMBY HE BUSBJIEHO, OYE€BUIIHO, YEPE3 Mi3HE 00CTEXXEHHS. JIOCIIIPKEHO, 110 Y TBAPUH 3 [IaHKPEATUTOM
BiIOyBa€eTbCSI MOPYLIEHHS YJIbTPACTPYKTYPH KIIiTUH. METOLOM €J1IeKTPOHHOI MiKpOCKOIIii 6yJ10 BUSIBJIEHO
MITOXOHIpII 3 lereHepoBaHNMU KPUCTaMH, CKYITUeHHs ayTodarocom abo HeariKalbHY JIOKai3allilo 3MMOreHHUX
BE3MKYJI, @ TAaKOXK PO3MaJ, LIUTOIJIa3MU Ta Lep AeSIKUX allMHApHUX KJIITUH MiJIIYHKOBOI 3a1031. Briepiue
3apeeCcTPOBaHO, 10 NipyBaT HOpPMaJli3ye PiBEHb METIOHIHY, (DeHinanaHiny, TpUITO(paHy, IITyTaMiHy, aciaprary,
OPHITHHY, CEpUHY i LIUCTEiHY y M1a3Mi KPOBIi IypiB 3 L-apriHiH-iHIyKOBaHNM FOCTPUM [IAaHKPEATUTOM, ajle He
BILJIMBa€ Ha MOP(QOJIOriio MiAIIIYHKOBOI 3aJ103U 32 TOCTPOro NaHKpeaTuTy. HaTpiil nipyBat Mo>ke CIIpUSITU
HOpMaJi3alii MiTOXOHAPiaJbHYX IIPOLECIB i BiAHOBJIEHHIO KJIITHHHOrO piBHS AT®. 3a yMOB BBEI€HHS MipyBaTy
3HHMKae gedinuT cy6cTpaTiB OKMCHEHHS, 1O Bele N0 3HIKEHHS MOTPed KIIITUHY B KaTaboJ1i3Mi aMiHOKHCIIOT, SIK
HACJIiJIOK, 11e TPU3BOAUTH [0 MifBUIIEHHS IXHbOI KOHIIEHTpaIlii B KpoBi. MexaHi3aM HOpMaJti3allii piBHS GibIIOCTi
HE3aMiHHMX aMiHOKMCJIOT Y I171a3Mi KPOBI 3a Aii ipyBaTy MO>KHA ITOSICHUTU ITIOKPAIEHHSM 30BHIIIHbOCEKPETOPHOI
(YHKLUII NigIITYHKOBOI 3aJ103M i, K HACJIiIOK, iHTeHcudikalii po3lenieHHs 6UIKiB B mpoueci TpasiaeHHs. OTpuMaHi
PEe3yJIbTaTH NOCiIKeHb BKa3ylOTh Ha JOLJIbHICTh BUKOPHUCTAHHS aMiHOKUCIIOT Ta {HIINX eHepreTUYHUX CyOoCTparTiB
L7151 KOPEKLii MiTOXOHAPiasbHOI IUCQYHKIIii 32 TOCTPOro NaHKPEaTUTy.

2. In the dissertation, the influence of amino acids in different concentrations on the rate of oxygen consumption
by uncoupled mitochondria of pancreatic acini was investigated. It was established that glutamate, glutamine,
alanine, lysine, and aspartate increase the rate of FCCP-stimulated mitochondrial respiration in pancreatic acinar
cells. It was found that the availability of glucose as the main energy source reduces the contribution of lysine,
alanine and aspartate, but not glutamic acid and glutamine, to the rate of uncoupled respiration of pancreatic
acini.No sufficient evidence was found that asparagine, arginine, or histidine is used as an energy source by
uncoupled mitochondria in pancreatic acinar cells. It was established that upon stimulation of pancreatic acini
with cholecystokinin (CCK) in a moderate concentration, glutamine reduces the rate of uncoupled oxidation. The
addition of glutamine, pyruvate, and glucose to the incubation medium together with CCK in a high concentration
(10 nM) leads to a decrease in the maximum respiration rate. It was shown that glutamine does not affect the



viability of pancreatic acinar cells under CCK hyperstimulation.It was found that incubation of isolated pancreatic
acinar cells with NH4ClI causes a negative effect on mitochondria independent of acetylcholine or CCK stimulation.
Glutamine increases the maximum respiration rate of mitochondria pancreatic acinar cells regardless of the effect
of secretagogues. The toxic amount of ammonia necessary for such negative effects is apparently not formed due
to the oxidation of glutamine in a moderate concentration (2 mM) with glucose, both under normal conditions and
during stimulation of acinar cells with acetylcholine or CCK.The effect of amino acids at a concentration of 20 mM
on the viability of pancreatic acinar cells was determined. It was shown that alanine and histidine during long-term
incubation do not change the viability of pancreatic acini. The protective effect of alanine may be associated with
catabolism to pyruvate by alanine transaminase. Pyruvate enhances the oxidative capacity of mitochondria and
ATP production, protects acinar cells of the pancreas from toxic substances. Asparagine, aspartic acid and
glutamic acid have been found to increase the number of dead cells. Arginine and lysine during long-term
incubation have a significant negative effect on the viability of pancreatic acini in vitro, causing necrotic cell death.
It was first described that glutamine in high concentration (20 mM) causes blebbing and swelling of acinar cells
and leads to necrosis. Interestingly, glutamate, a direct metabolite of glutamine, does not cause such deleterious
effects in pancreatic acinar cells. It is known that glutamine decomposes spontaneously in solutions, forming
ammonia. We hypothesize that ammonia accumulation is the primary cause of pancreatic acinar cell edema and
necrosis induced by glutamine in high concentration. Based on the obtained results, the effect of oxidation
substrate sodium pyruvate on L-arginine-induced acute pancreatitis in rats in vivo was studied. It was established
that in the pancreas of animals with acute pancreatitis induced by L-arginine, regardless of the administration of
sodium pyruvate, atypical cells were found, which is probably a sign of fibrosis. No signs of leukocyte infiltration,
necrosis, edema, or hemorrhage were detected, apparently due to the late examination. It has been investigated
that the ultrastructure of cells is disturbed in animals with pancreatitis. Electron microscopy revealed
mitochondria with degenerated cristae, accumulation of autophagosomes or non-apical localization of zymogen
vesicles, as well as disintegration of the cytoplasm and nuclei of some pancreatic acinar cells. It was first reported
that pyruvate normalizes the levels of methionine, phenylalanine, tryptophan, glutamine, aspartate, ornithine,
serine and cysteine in the blood plasma of rats with L-arginine-induced acute pancreatitis, but does not affect the
morphology of the pancreas in acute pancreatitis. Sodium pyruvate can contribute to the normalization of
mitochondrial processes and restoration of the cellular level of ATP. Under the conditions of administration of
pyruvate, the deficiency of oxidation substrates disappears, which leads to a decrease in the needs of the cell in
the catabolism of amino acids, as a result, it leads to an increase in their concentration in the blood. The
mechanism of normalization of the level of most essential amino acids in the blood plasma under the action of
pyruvate can be explained by the improvement of the exocrine function of the pancreas and, as a result, the
intensification of the splitting of proteins in the digestion process. The obtained research results indicate the
expediency of using amino acids and other energy substrates for the correction of mitochondrial dysfunction in
acute pancreatitis.
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VIII. 3akr04Hi BimoMocTi

ByiacHe IlpizBumie Im's ITo-6aThKOBI Icxkpa Pycrnana fIpocrasisHa
TOJIOBH pagu

BaacHe Ilpi3Bume Im'st ITo-6aTbKOBI Ickpa Pycriana SIpocyiasisHa
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY ’Kak Osbra BononnmupisHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




