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KAJIBHUEBBIE KOJIEBAHUSA B ACTPOLIUTAX
Yacrtp 1
ACTPOLMT KaK reHepaTop KaJblHeBbIX KOJIeOaHN
C.1O. I'oponeesa, B.B. Mampocos, B.b. Kazanyes

B cratbe uccnenyrorcs 6udypkannoHHble MEXaHU3MBI TeHEpalluu KoliebaHuii B Onodusndeckon
MOJIETTM XUMHUYECKH BO30YIMMBIX KJIETOK MO3ra — acTpoUMTOB. Takue KIETKH, B OTIIMYHE OT
IIUPOKO M3Yy4YaeMbIX B HEJIMHEHHOM JIWHAMUKE HEUPOHHBIX TEHEPATOpOB, HE 00JIaal0T
COOCTBEHHOW 3JIEKTPUYECKON AaKTHBHOCTBIO, OJHAKO CIIOCOOHBI T€HEPUPOBATh XHUMHUYECKHE
CUTHAJIbl, BJIUAIOIIAE Ha JUHAMUKY HEHUpOHOB. JIMHaMMKa KalbIIMEBOTO TIeHepaTopa
ONUCHIBACTCSI HEJIMHEHHON CHUCTEMOM TPEThEro MOpsiAKa, MOJYyYEHHOW Ha OCHOBE ypaBHEHMI
KMHETUKM KIIIOYEBBIX OHMOXMMHYECKMX IpeoOpa3oBaHuii B actpouute. McciaenoBaHsl
JMHAMUYECKHE MEXaHU3Mbl BO3HHUKHOBEHHUS AaBTOKOJICOAHWH B W30JIMPOBAHHBIX KIIETKAX,
M3Y4YEeHBl OCOOCHHOCTH T€HEpPAallM{ BBIHYKICHHBIX KOJIeOaHUI MpU BO3ACWCTBUU HAa acTPOLIUT
VMMITYJIbCHBIMM CUTHAJIAMH, MOJCIHPYIOUIMMU XHUMHYECKYI) CTUMYJISIIUIO aCTPOLMTOB IIPH
BO30YKJI€HUH HEWPOHOB.
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CALCIUM OSCILLATIONS IN ASTROCYTES
Part 1
Astrocyte as generator of calcium oscillations
S.Yu. Gordleeva, V.V. Matrosov, V.B. Kazantsev

Bifurcation mechanisms of oscillatory dynamics in a biophysical model of chemically excitable brain cells
(astrocytes) were analyzed. In contrast to neuronal oscillators widely studied in nonlinear dynamics the
astrocytes do not possess electrical excitability but capable to generate chemical oscillations which
modulate neuronal signaling. Astrocyte dynamics is described by third-order system of ordinary
differential equations derived from biophysical kinetics. We investigated bifurcation mechanisms of
calcium oscillations in a single cell and stimulus-evoked dynamics of astrocytes under external pulse
stimulation modeling neuron-astrocyte interaction.
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