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The Effect of Netowork Topology
on Epileptic Synchronization

DAISUKE SUZUKI!

Epilepsy is an unintended synchronous firing of whole neural network, which
is triggered by an abnormal firing of a part of neural assembly. In this study, we
aim to demonstrate what kind of network prompts epileptic synchronization to
emerge. It is observed that synchronous firing emerges more easily in a scale-
free network than in a random network, even if both networks are equivalent
in numbers of links. Moreorver, the extent of synchrony is suppresed in some
cases that a network has not only out-link hubs but in-link hubs.
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2.1 Hodgkin-Huxley neuron model
WHETHRBUATOMITHEATEEINS.

Cm v _ —Gnami®hi(Vi — Ena) — Grni* (Vi — Ey) — Gi(Vi — Ey)

dt
—IF ) + &) + Listim(t) (i=1,---,N). (1)
TTC, NiZ3xy b= EHKT 22— 0V ORMTHD, V, iZi HFHO=2—1 Y
@ﬁ%ﬂ:ég{y,%gﬂ@t UTeiiy 7R, Cn i3EF Y /SO XA THB. £, Gy Gk,
BRU G &, FNEh, NaEi, KER BXOV—JFBRICHTI2RAKAVZ IR
ATHY, Ena, Ex, BXU E ZZNEFNHIGT 2 BN THS. i HFHO=2—1 v
DEAF VERDT — M (= my, hi,ng) 1 &, RO—RINEERITES FL T 5.

d:vi

ar = (Vi)(1 — i) = Be(Vi)ws (zi = mi, hiyna). (2)
BINT A—=&F Cp, = 1.0uF/cm?, G, = 120.0mS/cm?, En, = 115.0mV, Gx =
36.0mS/cm?, Fx = —120mV, G; = 0.3mS/cm? E, = 106mV &L, F/z,

am(V) = (25.0 — V)/(10.0(exp[(25.0 — V)/10.0] — 1.0)), Bm(V) = 4.0exp(—V/18.0),
an(V) = 0.07exp(—=V/20.0), Bn(V) = 1.0/(exp[(30.0 — V)/10.0] + 1.0), an(V) =
(10.0 — V) /(100.0(exp[(10.0 — V) /10.0] — 1.0)), Bn(V) = 0.125 exp(—V/80.0) & L7=?.
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FHGiRER 7 R 2 EFRZ A T TRORLUANT B HT, Za—0VOEERFEIIR
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Fig.1 Random Network.
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Fig.2 Scale-Free Network which has out-link hubs.
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Fig.3 Scale-Free Network which has both in-link hubs and out-link hubs.
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