
Supplementary Information for ”Potassium Clearance in Optic

Nerve: a Multidomain Model”

Shanfeng Xiao ∗ Huaxiong Huang † Robert Eisenberg ‡ Zilong Song §

Shixin Xu ¶

1 Mathematical Model Details

1.1 Ion Transport

The conservation of ion species implies the following system of partial differential equations to
describe the dynamics of ions in each region, for i = Na+, K+, Cl− in domain ΩOP
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and in the ΩSAS region,
∂Ci

csf

∂t
+∇ · (jicsf ) = 0. (2)

Transmembrane Ion Flux The transmembrane ion flux J i
l,k ( l, k = ax, ex; gl, ex; gl, pa; gl, pv; gl, pc;)

consists of an active ion pump source Jp,i
l,k and passive ion channel source Jc,i

l,k ,

J i
l,k = Jp,i

l,k + Jc,i
l,k ; i = Na+, K+, Cl−.

Due to the gaps between astrocytes endfeet [1], the transmembrane ion flux J i
l,k between perivascu-

lar spaces and ECS (l, k = pa, ex; pv, ex; pc, ex) consists of direct transportation with fluid Ci
up,windUl,k

and passive ion channel source Jc,i
l,k ,
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J i
l,k = Ci

up,windUl,k + Jc,i
l,k ; i = Na+, K+, Cl−.

Because of the direct connection, the communication ion flux J i
l,k between perivascular spaces only

depends on transportation with fluid Ci
up,windUl,k,

J i
l,k = Ci

up,windUl,k; i = Na+, K+, Cl−.

On the glial cell membranes, Jc,i
gl,k is defined as

Jc,i
gl,k =

gigl
zie

(ϕgl − ϕk − Ei
gl,k), i = Na+,K+,Cl−, k = ex,pa,pv,pc, (3)

where Ei
gl,k is the Nernst potential that describes the gradient of chemical potential in electrical units

Ei
gl,k =

kBT

ezi
log

(
Ci

k

Ci
gl

)
, k = ex, pa, pv, pc

and the conductance gigl for the ith ion species on the glial membrane is a fixed constant, independent
of voltage and time.

On the axon’s membrane, Jc,i
ax,ex is definded as

Jc,i
ax,ex =

giax
zie

(ϕax − ϕex − Ei
ax), i = Na+,K+,Cl−, (4)

where the conductances of Na+ and K+ are modeled using the Hodgkin-Huxley model [2, 3]

gNa
ax = ḡNam3h+ gNa

leak, gKax = ḡKn4 + gKleak, gCl
ax = gCl

leak.
dn

dt
= αn(1− n)− βnn,

dm

dt
= αm(1−m)− βmm,

dh

dt
= αh(1− h)− βhh,

(5)

where n is the open probability of K+ channel, m is the open probability of the Na+ activation gate,
and h is the open probability of the Na+ inactivation gate. αi and βi for i = n,m, h are active and
inactive rates of different gate.

For the active ion pump source Jp,i
l,k , the only pump we consider is the Na/K active transporter. We

are more than aware that other active transport systems can and likely do move ions and fluid in this
system. They will be included as experimental information becomes available. In the case of the Na/K
pump Jp,i

l,k , (l, k = ax, ex; gl, pa; gl, pv; gl, pc), the strength of the pump depends on the concentration
in the intracellular and extracellular spaces [2, 4], such that

Jp,Na
l,k =

3Il
e
, Jp,K

l,k = −2Il
e
, Jp,Cl

l,k = 0, l = ax, gl, (6)

where

Il = Il,1

(
CNa

l

CNa
l +KNa1

)3(
CK

ex

CK
ex +KK1

)2

+ Il,2

(
CNa

l

CNa
l +KNa2

)3(
CK

ex

CK
ex +KK2

)2

,

Il,1 and Il,2 are related to α1− and α2− isoform of Na/K pump.

Remark 1 In this study, we use a simplified representation of K+ channels as a starting point, which
was used in the previous work [5], and calibrated with the experiment results [6]. We acknowledge that
this is an oversimplification, as different types of K+ channels exhibit varying properties and are likely
distributed in specific locations with different densities for biological reasons. When experimental data
become available, these properties can be integrated into the model. The model is designed to be flexible,
allowing for the incorporation of detailed channel characteristics without placing an undue burden on
computational resources or programming complexity.
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Ion Flux inside Compartment The definitions of ion flux in each domain are as follows, for
i = Na+, K+, Cl−,

jil = Ci
lul −Di

lτl

(
∇Ci

l +
zie

kBT
Ci

l∇ϕl

)
, l = gl, ex, pa, pv, pc, (7a)
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axu

z
ax −Di

ax

(
∂Ci

ax
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+

zie

kBT
Ci

ax

∂ϕax

∂z

)
. (7b)

Boundary Conditions For the axon and glial compartment boundary condition, we use the mem-
brane boundary conditions at location Γ2 ∪ Γ6. The homogeneous Neumann boundary condition on
the Γ1 and a non-flux boundary condition is used on the pia mater Γ7 for the glial compartment.

∇Ci
gl · n̂r = 0, on Γ1,

∇Ci
ax · n̂z = λax,left(C

i
ax − Ci,re

ax ), ∇Ci
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i
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gl ), on Γ2,
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i
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ax ), ∇Ci
gl · n̂z = λgl,right(C

i
gl − Ci,re

gl ), on Γ6,

jigl · n̂r = 0, on Γ7,

(8)

where λax(gl),left(right) is the ion communication rate on the left (right) boundary of the axon (glial)
compartment.

We use the Dirichlet boundary conditions for the perivascular space A & V boundary condition
at location Γ1. For the pvsC and the ECS boundary condition, we use the homogeneous Neumann
boundary condition at location Γ1. The membrane boundary conditions at locations Γ2 ∪ Γ6 are used
for the perivascular space A & V and the ECS. And the homogeneous Neumann boundary condition
on Γ2∪Γ6 is used for the pvsC. The flux across the pia mater is assumed continuous and Ohm’s law [7]
and the additional pathway for diffusion, electric drift as well as convection for ions is used at location
Γ7 for the perivascular space A & C & V and the ECS.
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(9)

For the cerebrospinal fluid boundary, similar conditions are imposed except on Γ5, which a non-
permeable boundary condition is used.

Ci
csf = Ci,re

csf , on Γ3,

∇Ci
csf · n̂r = 0, on Γ4,

jicsf · n̂z = 0, on Γ5,

jicsf · n̂r =
∑

l=pa,pv,pc,ex

jil · n̂r on Γ7.

(10)

1.2 Electric Potential

By multiplying equations 1 with zie respectively, summing up, and using charge neutrality equation
and ion flux equation, we have following system for the electric potential in ax, gl, ex, pa, pv, pc
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)
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which describe the spatial distributions of electric potentials in six compartments.
In the subarachnoid space ΩSAS , the governing equation for cerebrospinal fluid electric potential

reduces to ∑
i

zie
(
∇ · jicsf

)
= 0. (12)

The boundary conditions for electric fields ϕax, ϕgl, ϕpa, ϕpv, ϕpc, ϕex, ϕcsf are given below.



∇ϕl · n̂r = 0, l = gl, pa, pv, pc, ex, on Γ1,

∇ϕl · n̂z = 0, l = ax, gl, pa, pv, pc, ex, on Γ2 ∪ Γ6,

∇ϕcsf · n̂r = 0, on Γ3 ∪ Γ5,

∇ϕcsf · n̂z = 0, on Γ4,

∇ϕgl · n̂r = 0, on Γ7,∑
i z

iejil · n̂r =
∑
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i
pia
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log
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, l = pa, pv, pc, ex, on Γ7,∑

i z
iejicsf · n̂r =

∑
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∑
i z

iejil · n̂r on Γ7.

(13)

1.3 Fluid Circulation

In this subsection, we present the fluid circulation model. First, due to the conservation law, the
volume fraction of each compartment ηl, l = ax, gl, ex, pa, pv, pc satisfy

∂ηax
∂t

+Max,exUax,ex +
∂

∂z
(ηaxu

z
ax) = 0, (14a)

∂ηgl
∂t

+Mgl,exUgl,ex +Mgl,paUgl,pa +Mgl,pvUgl,pv +Mgl,pcUgl,pc +∇ · (ηglugl) = 0, (14b)

∂ηpa
∂t

+Mpa,exUpa,ex −Mgl,paUgl,pa +Mpa,pcUpa,pc +∇ · (ηpaupa) = 0, (14c)

∂ηpv
∂t

+Mpv,exUpv,ex −Mgl,pvUgl,pv −Mpc,pvUpc,pv +∇ · (ηpvupv) = 0, (14d)

∂ηpc
∂t

+Mpc,exUpc,ex −Mgl,pcUgl,pc −Mpa,pcUpa,pc +Mpc,pvUpc,pv +∇ · (ηpcupc) = 0, (14e)

∂

∂z
(ηaxu

z
ax) +

∑
k=gl,ex,pa,pv,pc

∇ · (ηkuk) = 0, (14f)

ηax + ηgl + ηex + ηpa + ηpv + ηpc = 1, (14g)
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where Ul,k is the fluid velocity across the membrane/interface between lth and kth compartments with
surface volume ratio Ml,k and ul is the fluid velocity inside the lth compartment.

The transmembrane fluid flux is proportional to the intracellular/extracellular hydrostatic pres-
sure and osmotic pressure differences, i.e., Starling’s law on the membrane, while the fluid flow from
perivascular space A to perivascular space C and from perivascular space C to perivascular space V
are only proportional to the difference of hydrostatic pressure due to the direct connection.

Ul,ex = Ll,ex(pl − pex − γl,exRT (Ol −Oex)), l = ax, gl, pa, pv, pc (15a)

Ugl,l = Lgl,l(pgl − pl − γgl,lRT (Ogl −Ol)), l = pa, pv, pc. (15b)

(15c)

Here γl,k and Ll,k are the reflection coefficient [8] and hydraulic permeability of the membrane between
lth and kth compartments, respectively. In this paper osmotic pressure is defined by RTOl [7, 9]

Ol =
∑
i

Ci
l +Al

ηrel
ηl

, l = ax, gl,

Ol =
∑
i

Ci
l , l = ex, pa, pv, pc,

where Al
ηrel
ηl

> 0 is the density of the permanent negatively charged protein in glial cells and axons

that varies with the volume (fraction) of the region, R is the molar gas constant, and T is temperature.
The hydrostatic pressure pl and the volume fraction ηl are connected by the force balance on the

membrane [9, 10]. The membrane force is balanced by the hydrostatic pressure difference on both
sides of the semipermeable membrane. Then the variation of volume fraction from the resting state is
proportional to the variation of hydrostatic pressure difference from the resting state.

Kl(ηl − ηrel ) = pl − pex − (prel − preex), (16a)

where Kl is the stiffness constant and ηrel and prel are the resting state volume fraction and hydrostatic
pressure of lth compartment with l = ax, gl, pa, pv, pc.

The subarachnoid space region is modeled as a porous media filled with CSF. Therefore, the solution
is incompressible in the ΩSAS , and we have

∇ · ucsf = 0, in ΩSAS . (17)

In the next section, we provide submodels of fluid velocities inside each compartment and the
corresponding boundary conditions.

In this paper, we define a membrane boundary condition to describe the fluid or ion communication
in the connect interface between the optic nerve and the retina or the optic canal or orbital. We assume
this fluid or ion communication depend on the difference in pressure or ion concentration between the
two sides of this connect interface Uint = L(Pin − Pout). Where Uint is the interface velocity, Pin and
Pout are hydrostatic pressure on both sides of the interface, respectively.

Fluid Velocity in the Glial Compartment. The glial space is a connected space, where the
intracellular fluid can flow from cell to cell through connexin proteins joining membranes of neighboring
cells. The velocity of fluid in glial syncytium ugl depends on the gradients of hydrostatic pressure and
osmotic pressure [7, 9, 10, 11, 12] as

ur
gl = −κglτgl

µ

(
∂pgl
∂r

− γglRT
∂Ogl

∂r

)
, (18a)

uθ
gl = −κglτgl

µ

(
1

r

∂pgl
∂θ

− γglRT
1

r

∂Ogl

∂θ

)
, (18b)

uz
gl = −κglτgl

µ

(
∂pgl
∂z

− γglRT
∂Ogl

∂z

)
, (18c)

5



where κgl and τgl are the permeability and tortuosity of the glial compartment.
For the boundary condition, on the left and right boundaries of domain ΩOP , the membrane

boundary condition is used since they connect to intraocular and intracanalicular regions. On the top
and bottom boundary, the no-flux boundary condition is used

ugl · n̂r = 0, on Γ1

ugl · n̂z = Lgl,right(pgl − pgl,right), on Γ2

ugl · n̂z = Lgl,left(pgl − pgl,left), on Γ6

ugl · n̂r = 0, on Γ7

(19)

where n̂r and n̂z are the outward normal vector of domain Ωp.
Fluid Velocity in the Axon Compartment. Since the axons are only connected in the longi-

tudinal direction, the fluid velocity in the region of the axon is defined as

ur
ax = 0, (20a)

uθ
ax = 0, (20b)

uz
ax = −κax

µ

∂pax
∂z

, (20c)

where κax is the permeability of the axon compartment.
Similarly, membrane boundary conditions are used on the left and right boundaries{

uax · n̂z = Lax,right(pax − pax,right), on Γ2

uax · n̂z = Lax,left(pax − pax,left), on Γ6

(21)

Fluid Velocity in the Extracellular and Perivascular Spaces Since both the extracellular
and perivascular spaces are narrow, the velocity is determined by the gradients of hydro-static pressure
and electric potential [7, 13, 14], for l = ex, pa, pv, pc

ur
l = −κlτl

µ

∂pl
∂r

− kleτl
∂ϕl

∂r
, (22a)

uθ
l = −κlτl

µ

1

r

∂pl
∂θ

− kleτl
1

r

∂ϕl

∂θ
, (22b)

uz
l = −κlτl

µ

∂pl
∂z

− kleτl
∂ϕl

∂z
, (22c)

where ϕl is the electric potential, τl is the tortuosity [15, 16], kle describes the effect of electroosmotic
flow [13, 14, 17], κl is the permeability.

For the boundary conditions, due to the connections to intraocular region and intracanalicular
region on the left and right boundaries, respectively, membrane boundary conditions are used for
extracellular and perivascular spaces A & V. Nonflux boundary condition is used for perivascular
space c on Γ2 and Γ6. On Γ1, due to the central blood vessels, Dirichlet boundary conditions on
pressure are used for perivascular space A & V. For the ECS and pVSC, the zero penetration velocity
is used. On the pia mater Γ7, the CSF could directly communicate with the perivascular spaces A &
V due to the hydrostatic pressure difference. However, for ECS and pvsc, the CSF leaks into these
two compartments through membranes. Then the velocity is fixed as the transmembrane velocity
which depends on hydrostatic and osmotic pressure difference. In summary, the conditions are listed
as follows
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

ppa = pPA, ppv = pPV , upc · n̂r = 0, uex · n̂r = 0, on Γ1

upa · n̂z = Lpa,right(ppa − ppa,right),upv · n̂z = Lpv,right(ppv − ppv,right), on Γ2

upc · n̂z = 0,uex · n̂z = Lex,right(pex − ppv,right), on Γ2

upa · n̂z = Lpa,left(ppa − ppa,left),upv · n̂z = Lpv,left(ppv − pIOP ), on Γ6

upc · n̂z = 0,uex · n̂z = Lex,left(pex − pIOP ), on Γ6

upa · n̂r = Lpia,pa(ppa − pcsf )),upv · n̂r = Lpia,pv(ppv − pcsf )), on Γ7

upc · n̂r = Lpia,pc(ppc − pcsf − γpiaRT (Opc −Ocsf )), on Γ7

uex · n̂r = Lpia,ex(pex − pcsf − γpiaRT (Oex −Ocsf )), on Γ7.

(23)

where pIOP is the intraocular pressure (IOP), γpia is the the reflection coefficient of pia mater.
Fluid Velocity in the SAS Region. The cerebrospinal fluid velocity in the SAS region is

determined by the gradients of hydro-static pressure and electric potential

ur
csf = −κcsfτcsf

µ

∂pcsf
∂r

− kcsfe τcsf
∂ϕcsf

∂r
, (24a)

uθ
csf = −κcsfτcsf

µ

1

r

∂pcsf
∂θ

− kcsfe τcsf
1

r

∂ϕcsf

∂θ
, (24b)

uz
csf = −κcsfτcsf

µ

∂pcsf
∂z

− kcsfe τcsf
∂ϕcsf

∂z
, (24c)

The fluid flow across the semi-permeable membrane Γ4 is produced by the lymphatic drainage on
the dura membrane, which depends on the difference between cerebrospinal fluid pressure and orbital
pressure (OBP). At boundary Γ3, we assume the hydrostatic pressure is equal to the cerebrospinal
fluid pressure. At boundary Γ5, a non-permeable boundary is used. On the pia membrane Γ7, the
total CSF transmembrane velocity is determined by the conservation law,

pcsf = pCSF , on Γ3

ucsf · n̂r = Ldr(pcsf − pOBP ), on Γ4

ucsf · n̂z = 0, on Γ5

ucsf · n̂r = Lpia,ex(pex − pcsf − γpiaRT (Oex −Ocsf ))

+Lpia,pa(ppa − pcsf )

+Lpia,pv(ppv − pcsf )

+Lpia,pc(ppc − pcsf − γpiaRT (Opc −Ocsf )), on Γ7

(25)

where pCSF is the cerebrospinal fluid pressure [18] in boundary Γ3.

2 Additional Tables and Figures
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Table 1: Parameters in optic nerve model

Parameters Value Parameters Value
Ra 0.6× 10−5m (**,Ref.[18, 19, 20]) µ 7× 10−4Pa · s (Ref.[11])

Rb 4.8× 10−5m (Ref.[21, 6]) CNa,re
pa/pv/ex 111mM (Ref.[18])

Rc 6× 10−5m (Ref.[5, 20]) CK,re
pa/pv/ex 4.5mM (Ref.[18])

L 1.5× 10−2m (Ref.[21]) CNa,re
gl 5.72mM (Ref.[5, 7])

e 1.69× 10−19A · s (Ref.[21]) CK,re
gl 104.27mM (*,Ref.[5, 18])

kB 1.38× 10−23J/K (Ref.[21]) CNa,re
ax 7.33mM (Ref.[5, 7])

T 296.15K (Ref.[21]) CK,re
ax 105.17mM (Ref.[5, 7])

ηreex 1× 10−1 (**,Ref.[21, 5]) Are
ax,gl 105mM (Ref.[5, 7])

ηreax 4× 10−1 (**,Ref.[21, 5]) Kax 1.67× 106Pa (Ref.[22])
ηregl 4× 10−1 (**,Ref.[21, 5]) Kgl 8.33× 105Pa (Ref.[22])

ηrepa 2.4× 10−2 (**,Ref.[21]) Kpa 7.8× 106Pa (*)

ηrepv 6.39× 10−2 (**,Ref.[21]) Kpv 7.8× 106Pa (*)

ηrepc 1.21× 10−2 (**,Ref.[21]) Kpc 7.8× 106Pa (*)

Max,ex 5.9× 106m−1 (Ref.[23]) Lax,ex 7.954× 10−14m/Pa · s (Ref.[24])
Mgl,ex 6.25× 106m−1 (Ref.[23]) Lgl,ex 1.34× 10−13m/Pa · s (Ref.[7])
Mgl,pa 1.5× 106m−1 (**,Ref.[23]) Lgl,pa/pc/pv 1.34× 10−13m/Pa · s (**,Ref.[25, 26])
Mgl,pv 3.99× 106m−1 (**,Ref.[23]) Lpa/pv,ex 1× 10−15m/Pa · s (**,Ref.[25, 26])
Mgl,pc 7.56× 105m−1 (**,Ref.[23]) Lpc,ex 2.54× 10−15m/Pa · s (**,Ref.[25, 26])
Mpa,ex 1.21× 104m−1 (**) Lax/gl/ax,left/right 8.89× 10−12m/Pa · s (*,Ref.[5])
Mpv,ex 2.32× 104m−1 (**) Lpa,left/right 3.32× 10−8m/Pa · s (*)
Mpc,ex 5.86× 104m−1 (**) Lpv,left 1.37× 10−9m/Pa · s (*)
zNa,K 1 Lpv,right 6.64× 10−8m/Pa · s (*)
zCl −1 Lpia,ex/pc/pv 8.89× 10−13m/Pa · s (Ref.[5, 7])
zax,gl −1 (Ref.[5]) Lpia,pa 8.89× 10−13m/Pa · s (*,Ref.[5, 7])
γ 1 (Ref.[5, 11]) Ldr 0m/Pa · s (**,Ref.[5, 7])

KNa1,Na2 2.3393mM (Ref.[7]) τgl 0.5 (Ref.[5])
KK1 1.6154mM (Ref.[7]) τex 0.16 (Ref.[5, 11])
KK2 0.1657mM (Ref.[7]) τpa/pv/pc/csf 1 (**,Ref.[5])
Igl,1 4.78× 10−4A/m2 (Ref.[7]) pCSF 2.1× 103Pa (Ref.[5, 18])
Igl,2 6.5× 10−5A/m2 (Ref.[7]) pOBP 0× 103Pa (Ref.[5, 18])
Iax,1 9.56× 10−4A/m2 (Ref.[7]) pIOP 4× 103Pa (Ref.[5, 18])
Iax,2 1.3× 10−4A/m2 (Ref.[7]) pAR (1.5 ∼ 1.485)× 103Pa (**,Ref.[5, 18])

gNa
gl/pa/pv/pc 2.2× 10−3S/m2 (Ref.[5]) pV E (0.5 ∼ 0.475)× 103Pa (**,Ref.[5, 18])

gKgl/pa/pv/pc 2.1S/m2 (Ref.[5]) pax,left −12× 103Pa (**)

gCl
gl/pa/pv/pc 2.2× 10−3S/m2 (Ref.[5]) pax,right −14× 103Pa (**)

gNa
leak 4.8× 10−3S/m2 (Ref.[5]) pgl,left −24× 103Pa (**)
gKleak 2.2× 10−2S/m2 (Ref.[5]) pgl,right −27× 103Pa (**)
ḡNa 13.57S/m2 (Ref.[5]) pex,right 0.4× 103Pa (**)
ḡK 2.945S/m2 (Ref.[5]) ppv,right 0.4× 103Pa (**)
gCl
ax 1.5× 10−1S/m2 (Ref.[5]) ppa,left 1.4× 103Pa (**)

GNa,K,Cl
pia 3S/m2 (Ref.[5]) ppa,right 1.6× 103Pa (**)

k
ex/pa/pv/pc
e 1.3729× 10−8m2/V · s (**,Ref.[5]) DNa

ex/ax/pa/pv/pc 1.39× 10−9m2/s (**,Ref.[5])

kcsfe 0m2/V · s (**,Ref.[5]) DK
ex/ax/pa/pv/pc 2.04× 10−9m2/s (**,Ref.[5])

κax 1.33× 10−16m2 (Ref.[5, 11]) DCl
ex/ax/pa/pv/pc 2.12× 10−9m2/s (**,Ref.[5])

κex 3.99× 10−16m2 (Ref.[5, 11]) DNa
gl 1.39× 10−11m2/s (Ref.[5, 11])

κpa/pv 2× 10−12m2 (**,Ref.[26, 25]) DK
gl 2.04× 10−11m2/s (Ref.[5, 11])

κgl 9.366× 10−19m2(Ref.[5, 11]) DCl
gl 2.12× 10−11m2/s (Ref.[5, 11])

κcsf 1.33× 10−14m2 (Ref.[5, 11]) λax/ex/gl/pa/pv,left 20m−1 (*)
κpc 2× 10−19m2 (**,Ref.[26, 25]) λax/ex/gl/pa/pv,right 20m−1 (*)

Note: the ’*’ estimated or induced from the concentration balance.
Note: the ’**’ estimated or deducted proportional from reference.
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Figure 1: Schematic graph of the potassium microcirculation between
two compartments when inner part axon was stimulated. (a) Extracelluar-
pvsA; (b) Extracelluar-pvsV; (c) Extracelluar-pvsC; (d) Extracelluar-Axon; (e)
Extracellular-Glial; (f) Glial-pvsA; (g) Glial-pvsV; (h) Glial-pvsC; The dash black
line is the interface between stimulus region and unstimulus region. The solid
black line in axon compartment means the potassium flux only in z direction and
can not transition between the stimulated and non-stimulated region.
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Figure 2: Schematic of fluid flux between the stimulated (lower) and non-
stimulated (upper) regions, as well as transmembrane fluid flux between different
compartments during stimulation. Red boxes represent the stimulated regions,
and green boxes represent the non-stimulated regions. The thickest lines indicate
fluxes around 10−3 /s, moderately thick lines represent fluxes around 10−4 /s, and
the thinnest lines indicate fluxes less than 10−5 /s. The transmembrane fluid flux
is MU .

Figure 3: Average radial direction Na+ fluxes components in the intradomain.
The Na+ fluxes in (a) Glial compartment; (b) ECS; (C) pvs A; (d) pvs V; (e) pvs
C; (f) zoom in of diffusion and electric drift flux in pvs A.
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Figure 4: Spatial distribution of membrane potential during and after a train of
stimuli in the glial compartment. Different rows are results with different connec-
tivity of glial compartment; Different columns are results at different time slots.

Figure 5: Cumulative potassium fluxes during the stimulus with varying levels
of glial connexin connectivity. a-e: Radial cumulative potassium fluxes within
compartments. f: Cumulative transmembrane potassium fluxes in the stimulated
region.

Figure 6: Cumulative transmembrane potassium fluxes in the stimulated region
during the stimulus with varying levels of glial connexin connectivity. (a)Glial to
pvs A; (b) Glial to pvs C; (c) Glial to pvs V; (d) pvs A to ECS; (E) pvs C to ECS;
(F) pvs V to ECS.
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