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lu Background

o Neurons

Neurons

o Carry brain’s electrical signals

o Astrocytes

o Support cells - various roles

o Neuro-Astro Interactions

o Synapse
o Astrocyte signalling y |

Astrocyte

Astrocyte

Capillary endfeet



lﬂﬁ&?grsity Development and Use of Model

Math Code
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Ulster

ter Neuron Action Potential Model

Inside
l A Changing Membrane Potential
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Reference: A. L. Hodgkin and A. F. Huxley, “A quantitative description of membrane current and its application to conduction and excitation in nerve.,”
J. Physiol., vol. 117, no. 4, pp. 500-44, Aug. 1952, doi: 10.1007/BF02459568.
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Hodgkin-Huxley Neuron Action Potential Model.
Solving HH model with the MATLAB ODE solver



Astrocyte Modelling

Branch
a—— AT AL
1 Vi Vi 1
Soma Leaflet // : _/:a“ :
/% l // e g Ku%w wors 0 :
s 1 2 1
/’ 1 PMCA ¢ VGCC e 1
ER // : [g] Ef @ = » AMPA-R :
\ / 1 1
Cradle/ ,'/ : ECS ;
1 |
—< ! 3Na® ca? !
Cradle ’ ; + ﬁ )ﬁ( ): ;
. P - \ Reverse Forward
o Different levels of models N\ TN : BSOS AN S |
\ \ : Leak :
o astrocyte networks - 2l : T I
\ -~ | TT==a__ J_ .:
o single cells B
o sub-cellular 1\ Synapse o Same modelling techniques as neurons
‘ o channels/transporters in a membrane
ﬂm eaflet o astrocytes typically have different
eatie channels than neurons




l Receptors / Channels

Na*/K* EAAT1,2 NCX AMPAR
VGCC Ky 41 ATPase Reverse Forward NMDAR
K+ 1+ mode mode P2XR
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Nat  Ca2t

Reference: Verkhratsky A, Nedergaard M. Physiology of Astroglia. Physiol Rev 98: 239-389, 2018. doi:10.1152/physrev.00042.2016.
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Astrocyte Homeostasis Model.
Solving model with Euler’'s method
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