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OCHUJIAATOPHASI HEYCTOMUYHUBOCTH U CIOHTAHHBIE MOJIMOPOTOBLIE
KOJIEBAHUA B CETU JU®PY3NOHHO CBA3AHHBIX
KAJIBHUEBBIX OCHHUJIJIATOPOB

B.F. Kazanyes, A.B. Bopoouvés

PaboTta mocBsieHa HMCCIEIOBAHUIO TUHAMUKH CETH B3aMMOJACHCTBYIOUIMX AaCTPOIMTOB
—TJIMAJBHBIX KJIETOK MO3Ta, CIOCOOHBIX TeHEPHPOBATH XUMUUECKUE CUTHAJIBI aKTHBHOCTH —
KaJIBIIUEBBIC UMITYJILCHI. ACTPOIMTHI, TOJJOOHO HEPBHBIM KJIeTKaM (HelpoHam), GopMUpyrOT
CEeTH, TJI¢ B3aUMOJICHCTBHE MEXIY KJIETKaMU OCYIIECTBISETCS Yepe3 TaK Ha3bIBaeMbIe IIeNICBbIC
KOHTAaKTHI (B aHTJI. gap junctions). Takue KOHTAKThI IPEACTABISAIOT cOO0M crienManbHble KaHabI,
0 KOTOPBIM XHUMHUYECKH aKTHBHbIE BemiecTBa AuGGyHIUPYIOT Mexay kieTkamu. Kax
CUMTAETCs, KAaJbIIMEBbIE CHUTHAIBI B AacTPOIUTaX MOTYT peryJupoBaTh 3PGEKTHBHOCTD
CHUHANTUYECKON TMepenayn B ONM3IekalIUX HEHMPOHHBIX KieTkax. B pabore ucciemyroTcs
IpoIiecchl BO3HUKHOBEHUS KOJIEOATENbHOM aKTMBHOCTH B OJHOMEpPHON ceTH Iuddy3HOHHO
CBSI3aHHBIX MEXAYy COOOW TPEXKOMIIOHEHTHYIO JIMCKPETHYIO CHCTEMY THIA «PEaKIus
mpoys3us» ¢ oxHoM aUPGyHIUpPYIOLIEH NEepeMEHHOW. YCTaHOBIEHO, 4YTO CYIIECTBYET
KpUTHYeCKOe 3HaueHue Kodhdumumenta auddy3un, TPEeBBINICHHE KOTOPOTO TMPUBOIUT K
MOSIBJICHUIO OCIMIIIITOPHOU HeycToiunBOoCcTH Ha yactoTax 0:1 I'l v reHepanuu CrOHTaHHBIX
KBa3UCUHYCOMAANbHBIX  KoneOanuii  mamoit  (0:05 wMkmonp) ammumatynel.  [lomyuen
COOTBETCTBYIOIIMI CIEKTP COOCTBEHHBIX 3HAYCHMM, aHAJIN3 KOTOPOTO MOKA3bIBAET, YTO TPHU
JabHEeHIeM yBeIUnYeHnH Kod(pQHIMeHTa CBS3H B CETH BO3ZHHKACT MYJBTHUACTOTHBIN PEXHM,
YTO MPUBOJUT, B YACTHOCTH, K MOJIYJISIUN aMIUTUTYbl KBa3UCHHYCOUAAIBHBIX KOleOaHU U
CTIIOHTAHHOM I'eHEPALUH KaJIbIIUEBBIX UMITYJIbCOB.
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OSCILLATORY INSTABILITY AND SPONTANEOUS SUBTHRESHOLD
OSCILLATIONS IN A NETWORK OF DIFFUSIVELY
COUPLED CALCIUM OSCILLATORS

V.B. Kazantsev, A.V. Vorobiev

The paper is devoted to the investigation of the dynamics of a network of interacting
astrocytes. The astrocytes represent brain glial cells capable to generate chemical activity signals
(calcium pulses). Similarly to nerve cells (neurons) the astrocytes form networksof interacting
units coupled by means of gap junctions. The junctions represent special protein channels
providing the diffusion of chemically active species between neighboring cells. It is believed that
calcium signals in astrocytes can regulate the efficiency of synaptic transmission in neighboring
neuronal cells. In the present paper we investigate the processes of oscillatory activity generation
in a one-dimensional network of coupled astrocytes. The dynamics of local cell is described by
the third order nonlinear differential equation system that has been obtained from the detailed
description of biochemical kinetics in the cell (de Young and Keizer, 1992; Li and Rinzel, 2003;
Ullah, et al., 2006) The model accounting for the diffusive coupling represent a three-component
reactiondiffusion network with single diffusing component. It is proven that there exists a critical



value of diffusion coefficient above which the oscillatory instability at 0.1 Hz frequency develops
and spontaneous low-amplitude quasisinusoidal oscillations (of 0.05 mM) appear. Corresponding
eigenvalue spectrum is obtained and analyzed. It is found that further increase of the coupling
coefficients leads to the appearance of multi-frequency mode with the modulation of the
oscillation amplitude and spontaneous calcium pulse generation.
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