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Pedepar:

1. Y nuceprauiiiniii po60Ti LOCTIIKEHO BIUIMB aMiHOKUCJIOT Y Pi3HUX KOHIIEHTPALisIX Ha MBUAKICTh PO3'€THAHOTO
IXaHHS MITOXOHAPiN MaHKPEAaTUYHUX allMHYCiB. BCTaHOB/IEHO, IO IJIyTaMarT, [JIyTaMiH, ajlaHiH, JIi3uH i acnapTaT
30i1b11yI0Th BUAKICTb FCCP-CcTHMYJ/ILOBAaHOTO IMXaHHS MITOXOH P allMHAPHUX KJIITUH MiJIITYHKOBOI 3a71031.
3’COBaHO, 10 JOCTYIHICTh [JIIOKO3U SIK OCHOBHOTO JPK€peJla €HEPTii 3MEHIIye BHECOK JIi3UHY, aJlaHiHy Ta
acrapTary, aje He IJIyTaMiHOBOI KMCJIOTH i IJIyTaMiHy, y IIBUAKICTb pO3’€JHAHOTO AUXAHHS MAHKPEATUYHUX
auuHyciB. He 3HaliileHO IOCTATHIX LOKA3iB TOrO, 10 acnapari, apridid abo ricTuiuH BUKOPUCTOBYIOTHCS SIK
IKepeJio eHeprii MITOXOHIPisSIMU allMHAPHUX KJIITHH MifIITYHKOBOI 3a71031.JOCIIiIPKEHO BILJIMB IJIyTaMiHy Ha

MITOXOH/Ipia/IbHE NUXaHHS TA KUTTE3NATHICTh ALIMHAPHUX KJIITMH y HOPMI Ta 32 CTUMYJISILiI CEKpeTaroraMu.



BcTaHOBIIEHO, IO 33 CTUMYJIALII MIaHKPEAaTUYHUX alMHYCiB XonenucTokiHiHoM (XIK) y koHuenTpauii 0,1 HMoJb /71
IJIyTaMiH 3HIDKY€ MIBUIKICTb PO3'€HAHOTO OKUCHEHHS. BHEeCeHHs y cepefoBulLe iHKyOallii riryTamMiny, mipyBary i
rioko3u pasom 3 X1JK y Bucokiit KoHueHTpatlii (10 HMoJ1b /J1) IpU3BOAUTH O 3MEHIIEHHS MaKCUMaJIbHOI MIBUIKOCTI
nyxaHHs. [TokasaHo, O IVIyTaMiH He BIIMBA€E HA XXUTTE3ATHICTh allMHAPHUX KJITYH HifIIIIyHKOBO]I 321034 32
rinepctumyanii XIHK.ITopiBHAHO BIJIMB IJIyTaMiHy Ta aMiaky Ha MiTOXOHZpiajlbHEe OKMCHEHHS Y HOPMI Ta 3a BIIJIUBY
CTHMYJISITOPIB cekpelii. 3'1coBaHo, 1110 iHKy0allis i3071b0BaHMX NaHKpeaTUuyHUX anyHycis 3 NH4Cl cnpuunHse
HEraTUBHUM BIJIMB Ha MiTOXOHAPIi HE3a/I€XKHO Bif cTUMyILii aneTuaxonaiHom ab6o XLK. ['nyramin cripuse
30i7IbIIEHHI0 MaKCUMAaJIbHOI IIBUJIKOCT] JUXaHHS MITOXOH/IPiY allMHAPHUX KJITUH MiAIIIYHKOBOI 3271031 HE3aJIEXKHO
Big edexTy cexperaroris. TOKCHYHA KiJIbKICTh aMiaKy, HEOOXinHa 171 HeraTUBHUX HACJIiIKiB, OYEBUIIHO, HE
YTBOPIOETHCS YEPE3 OKUCHEHHS [JIyTaMiHy y TOMIpHii KoHLleHTpauii (2 MMOJIb/J1) Ha TJIi [JII0KO3H, SIK 33
HOPMAaJIbHUX YMOB, TaK i 32 CTUMYJISIL{i allMHApHUX KJITHUH alleTUIXoaiHoM a60 X1IK.3'1coBaHO BIJIMB aMiHOKUCJIOT
y KOHIeHTpalii 20 MMOJIb /71 Ha JKUTTE3ATHICTh alIMHAPHUX KJIITUH MiAIIIYHKOBOI 3a7103U. [Toka3aHo, 1o anaHiH i
ricTUavH 3a iHKy6allii BIpooBX 24 roj He 3MiHIOIOTb XKUTTE3IATHICTb NAaHKpPEeaTUYHUX alluHYCiB. AJlaHiH MoxXe
peasisyBaTy 3aXMCHUI BIIJIMB Yyepe3 KaTabosli3m [0 MipyBaTy 3a JONOMOTOI0 ajlaHiH-TpaHcaMiHasy. [TlipysaT
IIOCUJIIO€ OKUCHIOBAJIbHY Ta AT®-npoayKTUBHY 31aTHICTb MITOXOHAPIN i 3aXuIae aljMHapHi KIiTUHYU NigIITyHKOBOI
3271034 BiJl TOKCUYHUX PEYOBUH. BCTaHOBJIEHO, 110 acnapariy, acrapariHoBa KUCJIOTa i IIyTaMiHOBa KACJIOTa
IIOMIpHO 361/1bLIYIOTH KiJIbKICTh MEPTBUX KJIITUH. APTiHiH i J1i3UH 3a LOBroTpUBasoi iHKybalii MatoTh 3HaYHUI
HEraTUBHUY BIUJIMB Ha KUTTE3IATHICTh [IaHKPEATUYHUX AL[MHYCIB in vitro, CIpMYMHSIOYY HEKPOTUYHY 3arubesib
KJIITUH. Briepiue onucaHo, mo ry1yTaMiH y BUCOKil KOHLeHTpauii (20 MMOJIb /71) BUKJIMKAae 6J1€6iHT Ta HAOpsIK
allMHAPHUX KJIITHH i IpU3BOAUTD A0 HeKpo3y. LlikaBo, 110 riayTaMar, IpsSMUi MeTaboJIiT rilyTaMily, He BUKJIMKaEe
TaKUX LIKiAIMBUX €(EKTiB y allMHAPHUX KJIITUHAX MiALIYHKOBOI 3a7103U. BimoMo, 110 riiyTaMiH CIIOHTaHHO
PO3KJIAJIA€ThCS B PO3YMHAX, YTBOPIOIOYM aMiaK. MU MIPUITyCKAEMO, IO HAKOIIMYEHHS aMiaKy € OCHOBHOIO IIPUYMHOIO
HaOpSIKy Ta HEKPO3Y allMHAPHUX KJIITUH MiJIITYHKOBOI 3a7103H, iHyKOBAaHOT'O IIIyTaMiHOM y BUCOKIi
KOHILIeHTpauii.Bysio BuBYeHO edeKT cydbcTpaTy OKMCHEHHsI HaTpiil IipyBaTy in vivo Ha piBeHb aMiHOKUCJIOT Y KPOBi
3a L-apriHiH-iHgyKOBaHOTr0 rOCTPOro MaHKPEATUTY Y 1IypPiB. BCTaHOBIEHO, 1O Y MiANUIYHKOBIN 3471031 TBAPYH 3
rOCTPUM TIAHKPEATUTOM, iHAYKOBaHMM L-apriHiHOM, He3aJIe;KHO Bif, BBEIEHHS HATPIl MipyBaTy, BUABJIEHO aTUIIOBI
KJIITMHHY, 1110, IMOBIpHO, € 03HaKoo $ibposy. O3HaK JelKouuTapHoi iHQinbTpalii, HeKpo3y, HaOpsKy Yu
KPOBOBUJIMBY HE BUSBJIEHO, OYEBUIHO, YEPE3 ITi3HE 00CTEXKEHHS. JIOCIIIPKEHO, 110 Y TBAPUH 3 [IaHKPEATUTOM
BiIOyBa€eThCSI MOPYLIEHHS Y/IbTPACTPYKTYPH KIIITUH. METOOM €J1IeKTPOHHOI MiKpOCKOIIii 6yJ10 BUSIBJIEHO
MITOXOH/PIi 3 JereHepOBaHUMU KPUCTaMU, CKYITYeHHS ayTodarocom abo HearikaabHY JIOKaJi3allilo 3MMOreHHUX
BE3MKYJI, a TAKOXK PO3I1aJ] LUTOIJIA3MU Ta Aep AesIKUX aliMHapHUX KJITUH ITiJIIyHKOBOI 3a71031. Briepie
3apeeCcTpOBaHo, IO MipyBaT HOPMali3ye piBeHb METiIOHIHY, QeHinananiny, Tpunrodany, riyraminy, acraprary,
OPHITMHY, CEpUHY i LXCTEIHY Yy I171a3Mi KPOBI 1ypiB 3 L-apriHiH-iHIyKOBaHUM FOCTPYM IIAHKPEATUTOM, ajie He
BIJIMBa€ Ha MOPGOJIOriio MiAIIYHKOBOI 321031 3a TOCTPOro IaHKpeaTuTy. HaTpill mipyBaT MoXXe CIpUsITU
HOpMaJi3alii MiTOXOH/APiaJbHYX ITPOLIECIB i BiAHOBJIEHHIO KJIITHUHHOrO piBHS AT®. 3a yMOB BBeI€HHS MipyBaTy
3HMKae nediunT cyobcTparTiB OKUCHEHHS, 0 BeJie 10 3HIDKEHHS IOTPeb KIIITMHY B KaTaboJ1i3Mi aMiHOKHUCIIOT, K
HACJIiJIOK, 11e TTPU3BOAUTH [0 MiBUIIEHHS IXHbOI KOHI[EHTpaIlil B KpoBi. MexaHi3aM HOpMauti3allii piBHS GibIIOCTi
HE3aMiHHVX aMiHOKHMCJIOT Y I171a3Mi KPOBI 3a Aii ipyBaTy MO>KHA [TOSICHUTHU [TIOKPAIIEHHSM 30BHIIIHbOCEKPETOPHOI
(YHKUiI NigIIIYHKOBOI 327103 i, K HACJiOK, iHTeHcudikalii po3ienieHHs 6i/KiB B mpoleci TpaBiaeHHs. OTpuMaHi
pe3yJIbTaTy JOCJiIPKEeHb BKa3ylOTh HA JAOLIbHICTh BUKOPUMCTaHHS aMiHOKUCJIOT T iHIIMX €HepreTUYHUX CyOCTpariB
L7151 KOpEeKLil MiTOXOHAPiasibHOI NUCQYHKIi 32 TOCTPOro MaHKPEeaTUTy.

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 NH4CI 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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TOJIOBH pajgu

Biacue IpizBume Im's Ilo-6aThKOBI Ickpa Pycnana fIpocnasisaa
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PeecTpartop YkpIHTEI
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