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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 34.17.23

Tema gucepranii:
1. MembpanHi Ta BHyTPilIHbOKJIITUHHI MEXaHi3MU M-X0JIiHEPriYHOI aKTHBAallii IJ1afleHbKOM 'SI30BUX KJIITUH TOHKOTO

KUIIEYHUKY

2. Membrane and intracellular mechanisms of the M-cholinergic activation of smooth muscle cells from the small
intestine

Pedepar:

1. Metogamu (ikcauii noreHujiany, BHyTpilIHbOKJIITUHHOI epdysii i poTonidy "caged” peuoBUH HOCIiIKYBaIUCS
MEXaHi3MU XOJIIHEePTiYHOi aKTUBallii I71aJ€HbKOM 'I30BUX KJIITUH TOHKOTO KUIIE€YHUKY. BUSIBIIEHO CYyTTEBI BUIOBI i
BiKOBi 0COGJIMBOCTI B €KCIIpecii i BIaCTUBOCTSIX Pi3HUX iOHHUX KaHAaJIiB, JaHa XapaKTepUCTHUKA iOHHUX CTPYMIB Y
MeMOpaHi HEMPOHIB MiXKM '130BOTO IIJIeTHUBA. [Ipu akTuBalLii M2 X0IiHOpeLenTopiB Aenospu3allis MemopaHu
BHACJIIIOK aKTMBAllii KaTIOHHUX KaHaJIiB BUKJIMKae BXif CaZ+ yepes KaHanu L-Tuny, mo ininitoe Ca2+ - iHIyKoBaHe
BUBUIbLHEHHS CaZ+ i3 BHYTPIIHBOKJIITUHHUX JETO. Lle cynpoBOIKyeThCs 00AATKOBOK Ca2+ - 3aJIEXKHOI0
aKTUBAaLli€l0 KaTIOHHMX KaHaJiB i mocuneHHsaM IP3 - ingykoBaHOro BuBinibHEHHS CaZ+. PO3BUTOK gemnongpusanii
MeMOpaHU JOJATKOBO aKTUBY€E KaTiOHHI KaHalIU. 3aXUCHI IpoLecH i geakTusalis 3a6e3neuyoTbesi ['TO - 3anesxxHOI0

IleCEeHCUTH3Alli€l0 KaTiOHHOI IIpOBigHOCTI, purHiveHHsam Ca2+ ctpymy (M2 edexr), 3aTprmanoo TpuBasuowo Ca2+ -



3aJIeXXKHOI0 iHakTUBaLielo IP3 peuenTtopis i akTupaielo rinepnosspusyodoro 1K(Ca). [liana3oH akTrBalii KaTIOHHUX
KaHaJl iB IMHAMIYHO 3MIHIOETBCS Y 3aJIESKHOCTI Bifl piBHS akTMBOBaHMX G-0isKkiB. Ha 1iil mincTasi 3anpornoHoBaH;j

MOJIeJIb FeHepallii KaTIOHHOTO CTPYMY, fIKa IOSICHIOE MOr0 KiHETUYHI i NOTEHIja3aeKHi BJ1aCTABOCTI.

2. The cholinergic excitatory mechanisms in intestinal smooth muscle cells were studied using patch-clamp
techniques and flash photolysis of various "caged" substances. Important species- and age-related differences in
the expression and properties of various ion channels have been found in non-stimulated cells. Ionic currents in
myenteric neurones have also been characterised. M2 receptor-mediated membrane depolarization due to
cationic channel opening evokes Ca2+ entry via L-type channels which initiates Ca2+-induced Ca2+ release from
the intracellular store. This produces an additional Ca2+-dependent activation of the cationic channels and an
initial augmentation of the IP3-induced Ca2+ release. Developing depolarization further activates cationic
channels. Protective processes and deactivation involve GTP-dependent desensitization of the cationic
conductance, Ca2+ current inhibition (an M2 effect), delayed long-lasting Ca2+-dependent inactivation of the IP3
receptors and hyperpolarizing IK(Ca) activat ion. The voltage range of cationic channel activation is dynamically
altered depending on the level of activated G-proteins. On the basis of these observations a mathematical model of
the muscarinic receptor-gated cationic current generation is presented which explains its kinetics and voltage-
dependent properties.
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