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Fig.2  As extracellular K™ concentration increasing, astrocyte membrane
potential (V,) is proportional to the transients amplitude of astrocyte
Ca®* concentration ([ Ca?*],) and dependent on extracellular Ca**
concentration and VGCCs currents.
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the neural (V) and astrocytic membrane potential ( V) , extracellular
K* concentration ([ K*],) ,K" concentration ([K*],) and Ca*" con-
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VOITAGE-GATED CALCIUM CHANNELS IN ASTRCOCYTES
REGULATING EPILEPTIC SEIZURES”

Du Mengmeng'

. 1
Yuan Zhixuan

Li Jiajia'  Wu Ying"*'

(1.School of Aerospace Engineering ,State Key Laboratory for Strength and Vibration of Mechanical Structures,

Xi’ an Jiaotong University ,Xi’ an 710049 China) (2. National Demonstration Center for Experimental Mechanics
Education ,Xi’ an Jiaotong University ,Xi’ an 710049 China)

The accumulation of extracellular potassium( K*) concentration induces astrocytes membrane depolari-

zation , which causes the voltage—gated calcium channel ( VGCCs) current flow into astrocyte and increases the lev-

el of calcium concentration in astrocyte ,thus enhancing the positive feedback effect of astrocyte on neuron.In this

work , we presented a neuron—astrocyte coupled model consisting of ions concentration dynamics.Our model valida-

ted experimental recordings that Ca® influx through VGCCs is a major factor in the increase of Ca® concentration

in astrocyte and revealed the internal mechanism that enhanced VGCCs current could induce spontaneous epilep-

tic discharges in the absence of external stimulus input.The results in this work will provide an explanation for

Ca2+

Key

metabolism disorders of astrocytes can induce spontaneous epilepsy discharges.

words astrocyte, calcium,

VGCCs,

Received 30 August 2019, revised 26 November 2019.
# The project supported by the National Natural Science Foundation of China(11772242)

1 Corresponding author E-mail ; wying36@xjtu.edu.cn

seizures



