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V. BimomocTi npo gucepraniio
Moga guceprariii:
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1. 30yIUBICTh I71ai€HPKOM 'SI30BO1 KJIITUHU: BILJIMB CIIiBBiIHOIIEHHS iOHOTPOIIHUX i METaBOTPOIIHUX MeXaHi3MiB

(MonebHi TOCTiIKEeHHST)

2. The excitability of the smooth muscle cells: influence of the ratio of ionotropic and metabotropic mechanisms (a
simulation study)

Pedepar:

1. lucepTaliito puCBSIYEHO BUSIBIEHHIO POJIi CIiBBIIHOIIEHHS iOHOTPOITHUX Ta METAabOTPOITHUX MeXaHi3MiB, sIKi
JIe>XaTh B OCHOBI 30y1JIMBOCTI IV1aICHbKOM 'I30BUX KJITUH JeTpy3opa ceyosoro Mixypa (MK JICM). BcranosneHno: 1)
BeJIMYMHA pe3yabTyo4oi Binnosini 'MK JICM Ha 1o napacMMIIaTUYHUX CTMMYJIB XapaKTEPHMM YMHOM 3aJI€KUTh
BifI, CIiBBiIHOIIEHHS iIHTEHCUBHOCTEN iOHOTPOITHOTO i METAGOTPOITHOIO KOMIIOHEHTIB TaKMX CTUMYJIIB; 2) CTPYMHU
yepe3 Ca2+-3aJIe>KHi XJIOPHi KaHaJy, sIKi € KiHLIeBOIO JIAHKOI0 META00TPOIHOrO IJISIXY, B 3HA4HIi Mipi BU3HAYalOTh
napacumnaruyHe 36ymkeHHs: 'MK JICM. [Toka3aHo: 1) MOXJIMBICTb KOMIIEHCALLiI [10CIa0JI€HOI BiiNOBIfi KJIITUHN Ha
NapacUMIAaTUYHUI CTUMYJI B yMOBax AeiluTy M-X0JIiHOPELENTOPIB 32 PAaXyHOK CTUMYJIsLii ioHOTponHUX P2X-

PEeLIeNTOPHUX KaHaliB; 2) 3HMXEHHS [1OPory 30yIKeHHsI [1py 36i/1bl1eHH] poBigHocTi P2X-penenTopHux KaHailis,



IO iMiTye Zil0 MypUHOMIMETHUKIB; 3) CKJIaIHUA, NIBO(A3HUN NIPOLEC BifHOBIEHHS aMILIiTyau [1]] oB'sa3annii 3
iHaKTMBAalli€l0 KaJblieBUX KaHaJIiB, 3MEHUIEHHSM X PyIIIHOrO MOTEHIIiaNny, NapaMeTpaMu MeXaHi3MiB eKCTPya3ii
Ca2+. 3anponoHOBaHO UJISXU ONTHUMi3allii iCHYIOYMX ITPOTOKOJIB €JIEKTPOCTUMYJIALIL, SKi 32CTOCOBYIOTBHCS IIPU

peabiniTaliii naiieHTiB 3 TaTOJOTiAMU HUXKHIX CEYOBUBIIHUX IJISXIB.

2. This study is devoted to revealing the role played by the ratio of ionotropic and metabotropic mechanisms
underlying the excitability of a smooth muscle cell of the urinary bladder detrusor (SMC UBD). For the first time, a
model of the SMC UBD has been developed. It included a set of channels typical of a prototype. The SMC UBD
model also includes an author's model of the Ca2+-dependent chloride current. The model adequately reproduces
available experimental data (value of the resting membrane potential, amplitude of the action potential, shape and
components of the action potential, including afterdepolarization and afterhyperpolarization, level of intracellular
Ca2+ concentration at rest, level of intracellular Ca2+ concentration during its release from the intracellular store
at modeling parasympathetic activity and the ratio of Ca2+-currents at the peak of action potential) obtained from
cell's of the prototype, which means suitability of the model for the study of previously unstudied processes in this
type of cells. It is shown that the value of the SMC UDB response to the action of parasympathetic stimulus is
characteristically dependent upon the intensity ratio of ionotropic and metabotropic components of such
stimulus. Currents through Ca2+-dependent chloride channels, which are the final element of the metabotropic
signaling pathway, largely determine parasympathetic excitation of SMC UBD. Analysis of the excitability of the cell
show that the complex, two-phase process of restoring the action potential amplitude is associated with the
inactivation of calcium channels, decrease of their driving potential and kinetic parameters of the mechanisms of
Ca2+ extrusion. We also found a reduction of the excitation threshold with increasing conductivity of the P2X
receptor channels that mimics the action of purinomimetics. According to the impact of the ratio of metabotropic
and ionotropic components of parasympathetic action on the excitability of an urinary bladder SMC, we observe
the possibility of compensating for the weakened response of a cell to a parasympathetic stimulus caused by
deficiency of the metabotropic muscarinic M2 /M3-cholinoreceptors, by stimulation of the ionotropic P2X
receptor channels. These results allow us to propose ways of optimization existing stimulation protocols, which
are used in rehabilitation of the patients with diseases of lower urinary tract.
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