
Critical Roles of the Direct GABAergic Pallido-cortical

Pathway in Controlling Absence Seizures

Mingming Chen1,∗, Daqing Guo1,2,∗,†, Min Li1, Tao Ma1, Shengdun Wu1,

Jingling Ma1, Yan Cui1, Yang Xia1,2, Peng Xu1,2, and Dezhong Yao1,2,†

1Key Laboratory for NeuroInformation of Ministry of Education, School of Life Science and Technology,

University of Electronic Science and Technology of China, Chengdu 610054, People’s Republic of China

2Center for Information in Medicine, University of Electronic Science and Technology of China, Chengdu

610054, People’s Republic of China

June 10, 2015

S1 APPENDIX

By applying several reasonable assumptions mentioned in the main text, the modified BGCT model

implemented in the present study becomes computationally more tractable without significant deterio-

rating the precision of numerical results. Then, the final mathematical description of our current BGCT

model can be rewritten in the first-order, given as follows:

dϕe(t)

dt
= ϕ̇e(t), (A1)

dϕ̇e(t)

dt
= γ2

e {−ϕe(t) + F [Ve(t)]} − 2γeϕ̇e(t), (A2)

dVe(t)

dt
= V̇e(t), (A3)

dV̇e(t)

dt
= αβ {−Ve(t) + veeϕe(t) + veiF [Ve(t)] + vep2F [Vp2(t)] + vesF [Vs(t)]} − (α+ β)V̇e(t), (A4)
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dVd1(t)

dt
= V̇d1(t), (A5)

dV̇d1(t)

dt
= αβ {−Vd1(t) + vd1eϕe(t) + vd1d1F [Vd1(t)] + vd1sF [Vs(t)]} − (α+ β)V̇d1(t), (A6)

dVd2(t)

dt
= V̇d2(t), (A7)

dV̇d2(t)

dt
= αβ {−Vd2(t) + vd2eϕe(t) + vd2d2F [Vd2(t)] + vd2sF [Vs(t)]} − (α+ β)V̇d2(t), (A8)

dVp1(t)

dt
= V̇p1(t), (A9)

dV̇p1(t)

dt
= αβ {−Vp1(t) + vp1d1F [Vd1(t)] + vp1p2F [Vp2(t)] + vp1ζF [Vζ(t)]} − (α+ β)V̇p1(t), (A10)

dVp2(t)

dt
= V̇p2(t), (A11)

dV̇p2(t)

dt
= αβ {−Vp2(t) + vp2d2F [Vd2(t)] + vp2p2F [Vp2(t)] + vp2ζF [Vζ(t)]} − (α+ β)V̇p2(t), (A12)

dVζ(t)

dt
= V̇ζ(t), (A13)

dV̇ζ(t)

dt
= αβ {−Vζ(t) + vζeϕe(t) + vζp2F [Vp2(t)]} − (α+ β)V̇ζ(t), (A14)

dVr(t)

dt
= V̇r(t), (A15)

dV̇r(t)

dt
= αβ {−Vr(t) + vreϕe(t) + vrp1

F [Vp1
(t)] + vrsF [Vs(t)]} − (α+ β)V̇r(t), (A16)
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dVs(t)

dt
= V̇s(t), (A17)

dV̇s(t)

dt
=αβ

{
−Vs(t) + vseϕe(t) + vsp1F [Vp1(t)] + vAsrF [Vr(t)] + vBsrF [Vr(t− τ)] + ϕn

}
− (α+ β)V̇s(t).

(A18)
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