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Hucepraiisi  NpUCBAYEHA  JOCHDKEHHIO  BIUIMBY  aMIHOKUCIOT  Ha
O10€HEepreTHYHI MPOIIECH Y allMHAPHUX KIITHHAX MiIIUTYHKOBOI 3aJI03U ITyPiB.

AnMHapHI KIITUHM MANLTYHKOBOI 3a7103W CHHTE3YIOTh 1 BUIUISIIOTH B IMPOCBIT
JBaHAJATUIANIO] KHUIIKK (epMEeHTH, HEOOXIJH1 Uil NEepPEeTPaBlIEHHS MOKHUBHUX
pedyoBUH. BUpOOHUIITBO TPaBHUX €H3UMIB TAHKPEATUYHUMU AlIUHYCaAMU 3aJI€KUTD B
TPAHCIIOPTY AaMIHOKHUCJIOT. AMIHOKHUCIOTH € OyaiBeIbHUMHM OJIOKaMu OLJIKIB,
KIITUHHUX CTPYKTYp 1 TKaHHWH, a TaKOXX MOXYTh JISTH SK PEryjsaTopu OLTKOBOTO
oOMiHy Ta OaraThbox (i3i0J0TIUHMX TIporeciB. He MeHII BaXIHMBOIO € POJIb
aMIHOKHCJIOT SIK JDKEpeJia eHeprii Ta MeTa0oiTIB i 3a0€3MeUeHHS KUTTE3IaTHOCTI
alMHAPHUX KIITHHAX ITINLTYHKOBOT 3aJ103H.

["ocTpuii maHKpeaTHuT — 1 3anajibHe 3aXBOPIOBAHHSI MMiIUTYHKOBOT 3aJI03H, SKE
OB’ 5I3aHE 31 3HAYHOIO CMEPTHICTIO. OCHOBHUMH NMPUYMHAMU FOCTPOrO MaHKPEATUTY
€ BTOPUHHA OOCTPYKIIiSi MPOTOKH MIANLTYHKOBOI 3aJI03U >KOBYHUMHU KaMEHSMH,
aJIKOT'0J1b, €HI0CKOIIYHA PETPOrpaHa XOJIaHT10MaHKpeaTrorpadis ta pi3Hi npenaparu,
SKi 3amyCKalTh MATONOTIYHI KITHHHI NUISXW Ta AUCPYHKIII0 OpraHes, IIo
3aBEPIIYETHCS XAPAKTEPHUMH O3HAKAMU TOCTPOTO TAHKPEATUTy — 3aru0esuiio
allMHAPHUX KJIITUH Ta MICLIIEBUM 1 CHCTEMHUM 3alajCHHSIM.

BaxxnuBe 3HaueHHSs B TMATOreHE31 TOCTPOTO TAHKPEATUTy Mae OOMIiH
aMIHOKHUCJIOT. 3 OJHOr0 OOKY, aMIHOKMCIIOTHUH CKJIaJl CHPOBATKH P13KO 3MIHIOETHCS Y
MAIIEHTIB 3 TOCTPUM MaHKpPEaTUTOM. 3 1HIIOTO OOKY, MOPYIIEHHS TPAHCIOPTY abo

MeTaboJ113My aMiHOKHUCIIOT IPU3BOAUTH JI0 BUCOKOT YACTOTH TOCTPOTO MAHKPEATHTY.



XapdoBa MIATPUMKA 3a TOCTPOTO MAHKPEATUTY BIAITPAE BAXKIUBY pOJb Y
3ano0iranHi HeAOiaHHs, KOPEKI[li HeraTUBHOTO OalaHCy a30Ty Ta 3HWKEHHI YaCTOTH
1H(QEKIIHHUX YCKIAAHEHb 1 CMEpPTHOCTI. BIUIMB BHCOKOECHEpPreTHUYHOI MAIETH Ha
OJly>KaHHS B1J] TOCTPOTO MAHKPEATUTY aKTUBHO BUBYAETHCA. AMIHOKHUCIIOTHI T00ABKH,
3a€ThCA, € JKUTTE3/IaTHOIO CTpATEri€l0 IOCTa4aHHsS HEeoOXiaHOT eHeprii Ta
MeTa0OoJIITIB allMHAPHUM KJIITUHAM MiALLTYHKOBOI 3aJI031 JJIs MOJIETLEHHS TOCTPOro
MaHKPEATUTY.

[Ipore KopuCTh BIJ BBEACHHS AaMIHOKHUCIOT MOXKe OyTH TIepeBa)xKeHa
MOTEHIITHUMU MK TMBUMHE edekTamu. Tak, OyJI0 oKa3aHo, Mo AesKi aMIHOKUCIOTH
y BUCOKHX J103aX € TOKCHYHHMMH JJIsl MiANUTYHKOBOi 3ay03u. KpiMm 11boro, roctpuii
NAHKPEAaTUT MOKE€ BUHUKATH SK MOOIYHMM e(eKT 3a JIIKyBaHHS acrnapariHasoro,
dbepmenToM, sSKHMi Oepe ydacTh Yy TEpEeTBOPEHHI1 acmapariHy J0 achapariHoBOi
KACIOTH. MexaHi3MH TOKCHYHOTO BIUTUBY aMiHOKHCJIOT Yy AaIllMHApHUX KIITHHAX
MIIUTYHKOBOI 3aj03d TOBHICTIO HE BHUBYEHI, aj€ MOIIKOJKEHHS MITOXOHIPIH,
WMOBIPDHO, € LIEHTPAJIbHOI TIOMIE€I0 3a aMIHOKHCIOT-1HAYKOBAaHOTO TOCTPOTO
MaHKPEATUTY.

MitoxoHapiaibHI TUISXA MeTabodi3My aMiHOKHCIOT OIHWCaHI y KIITHHAX
NeYiHKA, M S31B Ta IHIIUX TKAaHWH, MPOTE€ Majo BHUBYEHI Yy allMHAPHUX KIITHH
H1JIUTYHKOBOI 3aJI03U.

3Ba)karoyM Ha BUINEBKA3aH1 apTyMEHTH, JTOCTIPKCHHSI BIUTUBY aMiHOKHUCIIOT Ha
OloeHEepreTUYH1 MPOIECH alMHAPHUX KIITUH TMIIIUTYHKOBOI 37034 JIO3BOJIUTH
3’CyBaTH POJIb KaTarieposy y PyHKIIOHYBaHHI IUX KIIITHH, MOKPAIUTH PO3yMIHHS
MEXaHI3MIB PO3BUTKY TOCTPOTO MAHKPEATUTY, CIPUYMHEHOTO0 HAJIMIPHUMH J103aMHU
aMIHOKHUCJIOT Ta OOIPYHTYBATH BUOIp TEpaNleBTUUHUX areHTIB [ JTIKyBaHHS TOCTPOIrO
MAHKPEATHUTY.

Meroro Hamoi poboth Oyi0  JOCHIAMTH  BIUIUB ~ aMIHOKUCIOT  Ha
MITOXOH/IpiaJIbHI €eHEPreTUYHI MPOLECH NaHKPEATUYHUX allUHYCIB.

VY nucepramiiiHii poOOTI AOCHIPKEHO BIUIUB AaMIHOKUCIOT Yy PI3HUX

KOHIICHTpAI[iSX Ha MBHAKICTh PO3’€IHAHOTO JUXAHHS MITOXOHJIPIH MaHKPEaTUUYHUX



aluHyciB. BcraHoBieHO, IO IuyTamaT, T[JyTaMmiH, ajlaHlH, JI3MH 1 acnaprar
30UTbIIYIOTh MBUAKICTE FCCP-CcTUMYIbOBAaHOTO JUXaHHS MITOXOHAPIN allMHAPHUX
KJIITUH MIANUTYHKOBOI 3a7103U. 3’SICOBAHO, 10 JOCTYMHICTh TJIFOKO3M SIK OCHOBHOIO
JoKeperia eHeprii 3SMEeHIITye BHECOK JII3UHY, aJlaHIHy Ta acrapTaTy, ajie He TITyTaMiHOBO1
KHUCIIOTH 1 TIIyTaMiHy, y IIBUJKICTh P03’ €IHAHOTO JUXAHHS MAHKPEATUYHUX allUHYCIB.
[To3uTHBHUI BIUIMB aMiHOKHCIOTH Ha PO3’€AHAHE NUXAHHS JOBOAWTH MPUHIUIIOBY
3/IaTHICTh MITOXOHJIpIM OKHMCHIOBATH il B YMOBaxX €KCIEPHUMEHTY, 3a HasBHOCTI abo
BIJICYTHOCTI I'JTIOKO3H SIK aJIbTEPHATUBHOTO JiKepena eHeprii. OHaK 1e He JOBOJUTb,
0 MITOXOHAPIi alWHApHUX KIITUH MIANUTYHKOBOI 3aJI03W BiIJAIOTh MEpeBary
OKHCHEHHIO JTOCTI)KYBaHUX aMIHOKHUCIIOT Y (hi310JI0TTYHUX YMOBAX.

He 3naiineHo goctatHiX AOKa3iB TOro, L0 aclaparid, apriHiH ado TICTUIUH
BUKOPUCTOBYIOTBCA SIK JDKEPENIO EHEeprii MITOXOHIPISIMU allMHAPHUX KIIITHUH
H1IUTYHKOBOI 3aJI03U.

JocnipkeHo  BIUIMB — [JIyTaMmiHy Ha  MITOXOHJApiaJlbHE  JOUXAaHHS  Ta
KUTTE3NATHICTh AlMHAPHUX KIITHH y HOPMI Ta 3a CTHUMYJILII CEKpeTaroramw.
BcranoBneHo, 110 3a CTUMYJISIIT MAHKPEATUYHUX allMHYC1B XoneucTokiHiHoM (X 1K)
y KoH1eHTpariii 0,1 HMOJIb/T TIIyTaMiH 3HUXKYE MBHUIKICTh PO3’€THAHOTO OKHCHEHHS.
Buecenns y cepenoBuiie iHKyOailii rryTaMiny, mpyBaty 1 Tiiroko3u pazom 3 XK y
BUCOKIM KoHieHTpalii (10 HMOIB/I) MPU3BOAUTH JO 3MEHIICHHS MaKCHUMAalbHOI
MBUAKOCTI auxaHHs. [lokasaHo, Mo TIIyTaMiH HE BIUIMBA€ Ha >KATTE3IATHICTH
alMHApHUX KIIITHUH M1IIUTYHKOBOI 31034 3a rinepctumysisiii XK.

[TopiBHSIHO BIUIMB TJyTaMiHy Ta amiaky Ha MITOXOHJpiajlbHE OKHCHEHHS Y
HOpPMI Ta 3a BIUIMBY CTUMYJISITOPIB CEKpellii. 3’sCOBaHO, 10 1HKYOAIlis 13071b0BaHUX
nankpeatnyHux auuHyciB 3 NH4Cl cipuunHsie HeraTMBHUM BIUIMB Ha MITOXOHJpIi
HE3aJIeKHO B cTUMYIIAIT aneTruinxoniHoM abo XK. I'myramin cipusie 301TbIIIEHHTO
MaKCHUMAaJIbHOI IIBUJIKOCTI JUXAHHS MITOXOHJPIM allMHAPHUX KJIITUH MIIUUTYHKOBOI
3aJI031 HE3aJICKHO BiJl €PEeKTy ceKkpeTaroriB. TOKCMYHA KUIBKICTh aMmiaky, HEOOXiaHa

JUTSI HETaTUBHUX HACII/IKIB, OYEBUIHO, HE YTBOPIOETHCS YePE3 OKMCHEHHS TIIyTaMiHy



y TIOMIpHI¥ KOHIIeHTparii (2 MMOJIB/T) Ha TJIi TIFOKO3H, SK 32 HOPMAJIBHUX YMOB, TaK
132 CTUMYJIAIIT allMHAPHUX KIITUH anetuiixoyiiHoMm abo XIIK.

3’sCOBAaHO BILJIUB aMIHOKHCIIOT Y KOHIEHTpalii 20 MMOJIb/JI Ha KUTTE3AATHICTh
alMHApHUX KIITHH MIAIUTYHKOBOI 3amo3u. [lokasaHo, 1o ajaHiH 1 TICTHIUH 3a
1HKyOaIlii BIPOJOBXK 24 TO1 HE 3MIHIOIOTh KUTTE3/IaTHICTh MAaHKPEATHYHUX AIlMHYCIB.
AJlaHIH MOX€ peai3yBaTH 3aXHUCHUI BIUIMB uepe3 KaTaboJii3M 10 mipyBaTy 3a
JOTIOMOTOI0  allaHiH-TpaHcaminaszu. [lipyBaT mnocuiitoe oOkucHIOBaiIbHY Ta ATO-
IPOIYKTUBHY 3/IaTHICTh MITOXOHJIPIM 1 3aXUIla€ allMHAPHI KIITUHU M1IIUTYHKOBOI
3aJI03H BiJl TOKCHYHUX PEYOBHH.

BcranosneHo, 1mo acnaparid, acnapariHoBa KHCJIOTa 1 TIIyTamMiHOBa KHCIIOTa
HNOMIPHO 30UIBIIYIOTh KIJIBKICTh MEPTBUX KJIITHUH. APIiHIH 1 JII3UH 32 JOBrOTPUBAIIOL
IHKyOarlii MarTh 3HAYHWN HETAaTUBHUN BIUIMB HA >KUTTE3IATHICTh IMaHKPEATHIHHX
alIMHYCIB i1 Vitro, CIPUYUHAIOYM HEKPOTUYHY 3aru0eib KIITHH.

Bnepme omnwucaHo, mo MIyTaMiH y BHCOKIM KoHueHTpauii (20 mMMoub/i)
BUKJTMKAE O1€01HT Ta HAOPSIK allMHAPHUX KJIITHUH 1 PU3BOAMUTH 0 HEeKpo3y. LlikaBo, 1o
riiyTamaTt, NMpsSMHUA MeTa0oJIIT TIIyTaMiHy, HE BUKJIMKA€ TaKUX MIKIAJIUBUX €(EKTIB Yy
alMHAPHUX KIITHHAX MANUIYHKOBOI 3aimo3u. BimoMo, M0 TiIyTaMiH CHOHTaHHO
PO3KJIa/Ia€ThCs B PO3UMHAX, YTBOPIOIOYM aMiak. MU NMpUIyCKaeMO, 10 HAKOMTUYEHHSI
amiaKky € OCHOBHOIO IPUYMHOIO HAOPSKY Ta HEKPO3y allMHAPHUX KIITUH MIIUTYHKOBOI
3aJ103H, 1HAYKOBAHOTO TITyTaAMIHOM Y BUCOKIM KOHIICHTpAITIi.

Byno BuB4YeHO edeKT cyOcTpaTy OKMCHEHHS HATpid MipyBaTy in Vivo Ha PiBEHb
aMIHOKHCIIOT Y KpOBi 3a L-apriHiH-1HTyKOBaHOTO TOCTPOTO MAHKPEATUTY Yy IIIYPiB.

BceranoBneHo, 1m0 y MiANUTYHKOBIN 351031 TBAPUH 3 TOCTPUM TMAHKPEATUTOM,
1HAYKOBaHUM L-apriHiHOM, HE3aJIeKHO BlJ BBEACHHS HATpIil MIpyBaTy, BHUSBIECHO
aTUMOBI KJIITUHU, IO, WMOBIPHO, € 03HaKoW (iOpo3y. O3HAK JEUKOIUTApHOI
1HUIBTpaIlll, HEKpO3y, HaOPsIKy YU KPOBOBUJIMBY HE BUSIBIIEHO, OYEBHUIHO, 4Yepe3
Mi3HE OOCTEIKEHHS.

JocnmipkeHo, MO y TBapuH 3 TAHKPEATUTOM BiAOYyBaeThCAd MOPYIICHHS

yIBTPACTPYKTYpPU KIITHH. METOJOM €JIEKTPOHHOI MIKPOCKOIi OyJ0 BHUSBIEHO



MITOXOHJIPIi 3 IeTeHEPOBAaHUMH KPUCTAMHU, CKYITYEHHS ayTodarocom abo HeamiKaabHy
JIOKAMI3alil0 3MMOT€HHUX BE3MKYJ, & TAKOX PO3Maj IUTOIUIa3MH Ta SiAep JEIKUX
alMHApPHUX KJIITUH MIJIUTYHKOBOI 3aJ103U.

Bnepmie 3apeectpoBaHo, IO TMipyBaT HOpPMaJi3y€ pIBEHb METIOHIHY,
dbeHananiny, Tpunrodany, riayTamiHy, acliapTary, OpHITHHY, CEpHHY 1 ITUCTEIHY Y
IUIa3Mi1 KpOBI1 IIypiB 3 L-apriHiH-1HAYKOBaHUM T'OCTPUM MAHKPEATUTOM, ajieé HE BILTUBAE
Ha MOP(OJIOTIIO MANUTYHKOBOI 3aJI03H 32 TOCTPOro MaHKpeaTuTy. Hatpiii mipyBart Moxke
CHPUATH HOpMaJli3alii MITOXOHAPIAIBHUX MPOIIECIB 1 BIIHOBJIEHHIO KIIITUHHOTO PIBHS
AT®. 3a yMOB BBe/ICHHS TIpyBaTy 3HUKAE AeDIUT CyOCTpaTiB OKUCHEHHS, 110 BEJIE 110
3HIDKCHHS MTOTPeO KINITUHU B KaTaOOoJ113M1 aMIHOKHUCIIOT, SIK HACIIOK, 11€ TIPU3BOIUTH 10
MIJBUIICHHS IXHbOI KOHIIEHTpAllli B KpoBl. MexaH13M HopMamizaili piBHS OUIBIIOCTI
HE3aMIHHUX AaMIHOKHCJIOT y TuTa3Mi KpoBi 3a [ii mipyBaTy MOKHA TMOSICHUTH
MOKPAIICHHSM 30BHILIIHBOCEKPETOPHOT (DYHKIIT MIAILTYHKOBOI 3a7103U 1, SIK HACHIJIOK,
1HTeHCU(IKaLli po3UIETTIEHHs OUIKIB B ITPOLEC] TPABJICHHS.

Otpumani pe3ysnbTaTd JAOCIIHKEHb BKA3yIOTh Ha JOUUIBHICTb BUKOPUCTAHHS
aMIHOKHMCJIOT Ta 1HIIMX €HEePreTUYHUX CyOCTpaTiB JUIsl KOPEKIlil MITOXOHAPIaTbHOI
TuCc(hYHKIIT 32 TOCTPOTO MTAHKPEATHTY.

KirouoBi cioBa: aMiHOKHCIIOTH, OpraHU 1 TKaHWHU UIypiB, MaHKpPEaTHYHI
anMHycu, MiToxoHapianbHe nuxanns, FCCP, AT®, awmiak, cekperarory,

KUTTE3NATHICTH, HEKPO3, allONTO3, HATPiH MipyBaT, TOCTPUI TAaHKPEATHT.



SUMMARY
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The dissertation is devoted to the study of the influence of amino acids on
bioenergetic processes in pancreatic acinar cells of rats.

Acinar cells of the pancreas synthesize and secrete into the lumen of the
duodenum enzymes necessary for the digestion of nutrients. The production of
digestive enzymes by pancreatic acini depends on the highly active transport of amino
acids. Amino acids are the building blocks of proteins, cell structures and tissues, and
can also act as regulators of protein metabolism and many physiological processes.
Equally important is the role of amino acids as a source of energy and metabolites to
ensure the viability of pancreatic acinar cells.

Acute pancreatitis is an inflammatory disease of the pancreas that is associated
with frequent mortality. The main causes of acute pancreatitis are secondary
obstruction of the pancreatic duct by gallstones, alcohol, endoscopic retrograde
cholangiopancreatography, and various drugs that trigger pathological cellular
pathways and organelle dysfunction, culminating in the characteristic signs of acute
pancreatitis — the death of acinar cells and local and systemic inflammation.

The exchange of amino acids is of great importance in the pathogenesis of acute
pancreatitis. On the one hand, the amino acid composition of serum changes
dramatically in patients with acute pancreatitis. On the other hand, impaired transport
or metabolism of amino acids leads to a high incidence of acute pancreatitis.

Nutritional support in acute pancreatitis plays an important role in preventing
malnutrition, correcting negative nitrogen balance, and reducing the frequency of

infectious complications and mortality. The effect of a high-energy diet on recovery



from acute pancreatitis is being actively studied. Amino acid supplementation appears
to be a viable strategy to supply the necessary energy and metabolites to pancreatic
acinar cells and alleviate acute pancreatitis.

However, the benefits of amino acid supplementation may be outweighed by
potential harmful effects. Certain amino acids have been shown to be toxic to the
pancreas at high doses. Acute pancreatitis can occur as a side effect of treatment with
asparaginase, an enzyme involved in the conversion of asparagine to aspartic acid. The
mechanisms of action of toxic amino acids in pancreatic acinar cells are not fully
understood, but mitochondrial damage is likely to be a central event in amino acid-
induced acute pancreatitis.

Mitochondrial pathways of amino acid metabolism have been described in liver
cells, muscles, and other tissues, but little has been elucidated in pancreatic acinar cells.

Taking into account the above arguments, the study of the effect of amino acids
on the bioenergetic processes of pancreatic acinar cells will allow us to clarify the role
of cataplerosis in the functioning of these cells, to improve the understanding of the
mechanisms of development of acute pancreatitis caused by excessive doses of amino
acids, and to justify the choice of therapeutic agents for the treatment of acute
pancreatitis.

The aim of our work was to investigate the effect of amino acids on the
mitochondrial energy processes of pancreatic acinar cells.

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. The positive effect of the amino

acid on uncoupled respiration proves the fundamental ability of mitochondria to



oxidize it under experimental conditions, in the presence or absence of glucose as an
alternative energy source. However, this does not prove that the mitochondria of acinar
cells of the pancreas prefer oxidation of the studied amino acids in physiological
conditions.

No sufficient evidence was found that asparagine, arginine, or histidine 1s used
as an energy source by uncoupled mitochondria in pancreatic acinar cells.

The influence of glutamine on the rate of mitochondrial respiration and the
viability of acinar cells in normal conditions and under stimulation with secretagogues
was studied. 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.

The influence of glutamine and ammonia on the rate of mitochondrial oxidation
in normal conditions and under the influence of secretion stimulants was compared. It
was found that incubation of isolated pancreatic acinar cells with NH4Cl 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.

Key words: amino acids, organs and tissues of rats, pancreatic acini,
mitochondrial respiration, FCCP, ATP, ammonia, secretagogues, viability, necrosis,

apoptosis, sodium pyruvate, acute pancreatitis.
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