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1. MexaHi3mu KasblieBOi CUTHai3allii B apTepialbHUX I71aJeHbKOM S30BUX KJITMHAX IIPY aKTUBallii i0HOTPOITHUX
IIypUHOPELEIITOPIB

2. Mechanisms of [Ca2+] signalling in artery smooth muscle cells following ionotropic purinergic receptor

stimulation.

Pedepar:

1. Inceprais npucBga4YeHa BUSBIEHHIO MEMOPAHHUX Ta BHYTPilIHbOKIITUHHUX
MEXaHi3MiBIlypHMHEPridYHoiKabLieBOi CUrHai3aLii, sKi jeXkaTb B OCHOBI CKOPOTJIMBOI aKTUBHOCTI

ryiazeHbKoM 's130BUx KiliTuH (TMK) npibHux apTepiil i perysisuii CucTeMHOro apTepialbHOro TUCKy. IIpoBeneHo
IleTaJIbHUI aHaJIi3 BiTHOCHOTO BHECKY MeXaHi3MiB Bxony Ca2+ B KJITUHY Ta 10TO BUBIJIbHEHHS 3
BHYTPIIIHbOKJIITUHHUX Aeno y niasumeHHs [Ca2+]i y Binnosigs Ha ctumysisiio P2X peuenTopis. AHati3
pe3yJbTaTiB oKa3as, o Bxin Ca2+ B kiniTuHy 4epe3 L-VGCCs nigcumnioeTtses 3a paxyHok CICR HabaraTo cuibHile,
HiK BXig Ca2+ yepe3 P2X penenTtopu, He 3Baykalouy Ha Te, 110 BiTHOCHMI BHECOK LIMX MEXaHi3MiB y 3a6e31e4eHHs

Bxony CaZ+ B KJIITUHY3HAa4YHO He BifipidHgeThCs. TakuM 4MHOM, OKpiM Bxogy CaZ+ yepes cami P2X peuenropu,



aprepianbHi 'MK 3anmyyatoTs 6inbin eeKTUBHUN MexaHi3M Ca2+ cUrHasnisallii, CyTTEBUM KOMIIOHEHTOM SIKOTO €
BuBisIbHEeHHs Ca2+ i3 CP, sike 3an1oyaTkoByeThCs BxooM Ca2+ yepes L-VGCCs. BusisieHi 0COGIMBOCTI BUBITIbHEHHS
Ca2+ i3 CPriosisiraioTh B TOMY, 110 06uBa TUIM peuenTtopis - RyRs i IP3Rs - 6epyTh y4acTb y NypuHepriuHin
peryssii ckopoTnusoi aktuBHOCTI TMK kpoBoHOCHUX cynuH. [Tpu nbomyBHeCOK IP3Rs € 6inbmnm HixkBHeCOK RyRs,
a 6710k L-VGCCs 3MiHIO€E cuTyaniio Ha NpoTuiieskHy. OCTaHHE CBimunuTh, mo aktusanis L-VGCCs nos's3aHa 3 [P3Rs-
orocepe KoBaHUM BuBibHeHHSIM Ca2+ i3 CP. ImyHOodyopecueHTHe 3a6apBieHHs RyRsi IP3Rs npogeMoHcTpyBao,
o IP3Rs exkcripecoBaHi nepeBakHO y cybrazmaneManbHux nucrepHax CP, B Toil yac sik RyRs poamimieHi y

LHEHTPAJIbHNX HABKOJIOAAEPHUX €JIEMEHTAX CP.

2. This study unravels the mechanisms of [Ca2+]imobilisation following P2X receptor activation in arterial
myocytes. lonotropic P2X receptors (P2XRs) are involved in sympathetic control of the vascular tone and mediate
Ca2+influx into smooth muscle cells (SMCs) leading toplasma membrane depolarization and activation of L-type
voltage-gated calcium channels (L-VGCCs). In addition, Ca2+ entering the cell may trigger Ca2+ release from the
sarcoplasmic reticulum (SR) via ryanodine receptors (RyRs). It was recently demonstrated that Ca2+ release
mediated by inositol trisphosphate (IP3) receptors (IP3Rs) also provides a considerable contribution to P2XR-linked
[Ca2+]iresponses,thus suggesting convergence of metabotropic and ionotropic signaling pathways. Using confocal
detection of changes in the intracellular Ca2+ concentration ([Ca2+]i) and the inhibitors of calcium channels
(nicardipine, 5 uM), sarco-endoplasmic Ca2+-ATPase SERCA (CPA, 10 uM), IP3Rs (2-APB, 30 uM), RyRs (tetracaine,
100 pM), and phosphalipase C (PLC; U-73122, 2.5 uM), we estimated relative contribution of the above-mentioned
four components to the [Ca2+]ielevation induced by selective P2XRagonist ??-meATP. We found that relative
contribution of Ca2+ entry via P2XRs and L-VGCCs the ??-meATP-induced [Ca2+]iresponses are comparable. The
contribution of Ca2+ release via IP3Rs was found to be three times greater than that via RyRs. However, block of L-
VGCCs resulted in a sevenfold decrease in the contribution of IP3R-mediated Ca2+ release and reversal of the
situation. This observationsuggests a functional coupling between activation of L-VGCCs and metabotropic
PLC/IP3-mediated signaling cascade. The efficiency of inhibition of ??-meATP-induced calcium responses by PLC
inhibitor, on the one hand, and by the IP3Rs blocker and nicardipine, on the other hand, were found to be
comparable, whatsupports further the above hypothesis. According to our data, P2XR-linked [Ca2+]iresponse
results not only from P2XR-mediated Ca2+ entry that triggers Ca2+ release via RyRs, but also from Ca2+ release via
IP3Rs activated mainly by L-VGCCs-mediated Ca2+ influx. The latter process,involving PLC-mediated pathway,
provides predominant contribution to Ca2+ release from the stores after activation of ionotropic purinoceptors.
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