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[Kaminsky et al, 2016]

Glials are crucial to the wellbeing of neurons



[Kaminsky et al, 2016]

Glials are crucial to the wellbeing of neurons
Help neurons send electrical signals efficiently 



Glials are crucial to the wellbeing of neurons 

[Kaminsky et al, 2016]

Keep the environment between the neurons clean 



Glials are crucial to the wellbeing of neurons 
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Control water distribution in the brain tissue



Traditional medical techniques struggle to 
give insight

[Enger et al, 2015]



A computational lab



A computational lab

Electrodiffusion

How ions and molecules 
moves inside and 
outside cells to affect 
the electrical properties 
of the tissue



A computational lab 

Tissue model (PDEs)

● PDEs

Cell model (ODEs)

● ODEs and algebraic 
expressions

The mathematical model represents electrodiffusion processes in the brain tissue 



A computational lab
The equations are discretized such that they can be represented on the mesh



A computational lab
The discrete equations are solved using the finite element method 



A computational lab  

Experimentalists (lab)Computational model

The computational solver is verified by comparing results to experimental  data 



Role of glial cells in 
spreading depression



Spreading depression
Spreading depression  is a wave of rapid depolarization of the brain tissue.

[Ghadiri et al. 2012]



During spreading depression, ions 
accumulated in the extracellular space

Can glial cells act as a buffer to keep 
the extracellular space clean?

[Kaminsky et al, 2016]



Can glial cells act as a buffer to keep the 
space between the cells clean? 

No glial

With glial

Preliminary results



Block KIR

Open KIR

What is the effect of blocking the KIR 
channel?

Preliminary results



Thank you!
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Mathematical modelling will not 
replace medical experiments but, ..

● .. it is a promising tool to provide new 
insight where traditional medical 
techniques fail

● .. can be used to test hypothesis in a 
flexible and efficient manner
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