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1. B3aeMoO3aie>xxHICTh MiXX ITpoLecaMy fuxaHHg i Ca2+-curnasisauii €eK30KpUHHUX CEKPETOPHUX KIIITUH

MiJIITYHKOBOI 3271034

2. Interdependence between the processes of respiration and Ca2+-signaling of pancreatic exocrine secretory cells

Pedepar:

1. JocnimxeHo pospb Ca2+y perynduii guxaHHs alMHapHUX KJITUH MiALUTYHKOBOI 3a103u mypiB. [TokazaHo, mo mJ1st
MITOXOH/IPI# in situ aljMHapHUX NMaHKPealUTiB ONTUMAJILHUM € Caxapo30BMicHe cepernoBuie i3 [Ca2+] 100
HMOJIb /J1. 32 BUKopuctaHHs KCl-BMic-HOro cepeoBuia CIpsS>KEHHS MK JUXaHHSAM i OKUCHUM
dochopuoBaHHSAM CYTTEBO NOTIpUIyeThCs. Y HOMiHaMbHO 6e3kanblieBomy KCl-BMicHOMY cepenoBuiLi
KOPOTKOYaCHa CTUMYyJIsLis nuxaHHs AJID He 1oB'g3aHa i3 okMcHUM (PpochOpusoBaHHIM. JJOCIiIPKEHO KiHETUUHY
3aJI€KHICTb MBUAKOCTI AUXaHHA MITOXOHZPIN in Situ anMHapHUX NAHKPEALWTIB Bif KOHLEHTPAaLii MmipyBary,
CYKUHMHATYy uu riytamary. [Ipu nigsumenHi [Ca2+] y cepenosui 1o 0,5 41 1 MKMOJIb /71 CYyTTEBO 3pOcTae Vmax
IVIXaHHS 32 OKUCJIEHHS IipyBaTy, ajle He CyKLIMHATY 4u riayramary. Kap6axosiiH nigsuinye mMBUAKICTb JUXaHHS
iHTaKTHMX allMHAPHUX [TAHKPEALUTIB, IO CYIIPOBOMIKYETbC BUXOLOM CaZ+ i3 Jero Ta CTUMYJIALIEI0 CEKPELi
aminasu. InTeHcudikauisa AuxaHHs i OKUCHOro GochOPUIIOBAHHS Kap6axoyliHOM ONOCEPEAKOBAHA BUBIIbHEHHSIM

Ca2+ 3 IQP3-yyTaMBOTO JIeTo, TpaHCIIOPTYBaHHIM Ca2+ y MiTOXOH Pl Ta iHTeHcudiKkalielo OKMCIeHHS MipyBaTy, 110



IOB'A3aHO i3 akTuBanieo Ca2+/AN®-4yTanBUX MITOXOHAPiaJbHUX JETiIporeHas, 30KpeMa MipyBaTieriiporeHasu.
2. Mechanisms of regulation of rat pancreatic acinar cells respiration by Ca2+ were investigated. Respiration of
digitonin-treated, unlike of intact, acini was substantially intensified by succinate or mixture of pyruvate,
glutamate and malate. Low ADP concentration (100 mkM) did not influence the rate of oxygen uptake, whereas at
higher concentration (750 mkM) brief intensification of respiration was observed when using nominally Ca2+-free
medium, unlike of medium containing 100 nM Ca2+ (Ca2+-EGTA buffer). Apparent respiratory control indices were
considerably higher in sucrose-based solution, suggesting a stronger coupling between respiration and oxidative
phosphorylation. Sucrose-based medium, containing 100 nM Ca2+, is optimal for investigation of pancreatic
mitochondria in situ respiration. The apparent constant of respiration half-activation of succinate, pyruvate or
glutamate oxidation (K0.5) did not significantly change in the studied range of [Ca2+]. Maximum respiration rate
Vmax at pyruvate oxidation increased due to increase of [Ca2+] from 10-7 to 5 x 10-7 or 10-6 M, respectively. At
oxidation of succinate or glutamate Ca2+ did not significantly affect Vmax. Incubation of pancreatic acini with
carbachol (1 and 10 mkM, 5 min) resulted in increase of respiration rate by 11.4 and 12.4 %, decrease of stored Ca2+
content by 33.0 and 29.4 % and 5- or 6.5-fold increase of amylase activity in the incubation medium, respectively.
Addition of 10 mkM CCh into respiration chamber evoked biphasic stimulation of respiration. Rapid increase of
respiration by 20.1% lasted for ~1 min, followed by decrease to level, by 11.5% higher than control. Addition of 1
mkM CCh caused monophasic increase by 11.5 %. Preincubation with 1 mkM CCh prior to cell permeabilization
increased respiration rate at pyruvate+malate oxidation, but not at succinate oxidationThus, CCh (1 mkM)
intensifies respiration and oxidative phosphorylation of acinar pancreacytes by feedforward mechanism via Ca2+-
transport into mitochondria and activation of Ca2+/ADP-sensitive mitochondrial dehydrogenases. Prolonged
action of 10 mkM CCh might impair mitochondrial functions.
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