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A multi-scale model for population dynamics of neurons on microelectrode array
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Abstract

Microelectrode array has been used to measure the population dynamics of synchronized bursting events of
neurons. However, little has been achieved about appropriate mathematical model for population dynamics of
neurons on microelectrode array. We constructed a model for population dynamics of neurons on microelectrode

array. Results on the model will be reported.
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Fig. 1 MEA device
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Fig. 2 Slow bursting event in neurons on MEA
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Fig. 3 Heterogeneity due to the structure of MEA and
discretized representation of MEA
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Fig. 4 Dynamic synapse model
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Fig. 9 Spatio-temporal propagation

34



;%4j¥ )

MEAD I

00

10 Ti’] HICk>TELREEEA LN EHR/IZ—
Fig. 10 Propagation pattern due to heterogeneity

K9 TlE, ERMIT—HRIZEIHRT /38— FRLTLY

5. HI0THE, FH—HZEAL-RIEREERT 5
MELATS.
(4-2) EE

X7 EF5—HGEBICBEL T RBSERH SEH
SNBRIEAEXOMEBEESHELSRMND Z L EHEEAL, &
S5ICMEAEDHRMBRER TR ONIBERMNLGEIRES
BL, ET—SLDBEHLBNATWSZ ENRERTEL:
. FE iz, REIGEGRCTHRARNREL —HEIREL T TR,

A—MEBALICEICKIBEBRERONT-.

BT, +HRVWAA LRSS —ILTHIEHEZT-oTH
BEMTIRIEVATRBISHh, Zhizxt L TREETILA
DENEFTSI CETETIIADEREEDDENTES

(4-3) F&®H
MEARIILFRT—ILETIVIZEIT2HEAFETE N
HREERT—AEHEBEETILONAELERT L LK
UBEHERROZEMEREIL. BRELTIE #E
HEDHRIIERT 2 EHMEETILONA LBEEELH
BIENTREN, BEAEDHERSSICIEISEBELY
WFRT—=IVETIDRYEEERT S ENTE. &
52, +9RWEALRY—ILTHIEFELTHLR LN
, BEMTIRAEWVCH L TREETIVLICHENT SA2ET
u%l %I?ﬁ&)f'

5. #ER

MINEBT LA LOEERBHBEROEEERT 3D
DEEERAFAAE BB ETILOREE S22
L—oarvETHERELE #R2E LTI, in vitroTOXEER
ER-HEBETIVIZKEBITONA EDBEENEHD
F—RXTHRTER. +9RVEAMLRT—ILTCHIESE
ET-oTERIBENLIRSIEWVICRLT, T TIZHMOA
TWAHEETILEDHIGPRBETIVIZCE TS5 EHDIE
HFDEARETILTORMIMNSEDEETHS.

E jF
KR O —ERIE R E (15H05324 & 18H04122) DB & =
T TiThHhni-.

&& >k

(1) Lisman JE :
unreliable synapses reliable”, TINS, Vol.20, No.1 p.38-43 (1997)

(2) Jimbo Y, Kasai N : “A system for MEA-based multisite stimulation”,
IEEE Trans Biomed Eng, Vol.50, No.2 pp.241-8 (2003)

(3) Shoko Iida, Kenta Shimba, and Koji Sakai : “Synchronous firing
patterns of induced pluripotent stem cell-derived cortical neurons
depend on the network structure consisting of excitatory and

“Bursts as a unit of neuronal information: making

(4)
()

inhibitory neurons”, Biochemical and Biophysical Research
Communications, Vol.501, No.1 pp.152-157 (2018)

Mongillo G, Barak O, and Tsodyks M : “Synaptic theory of working
memory”, Science, Vol.319, No.5869 pp.1543-1546 (2008)

Kenta Shimba, Kiyoshi Kotani and Yasuhiko Jimbo : “”

BRE X - EEAEEORAICHTLRE - Ht=a1—0>
DEEIKFLE-RAHAFE I -], ERFRCHMRE, w#
Ity a3, TCL-6(2018)

4,4



