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Neuronal Dynamics - 3.2 Synaptic Short-Term Plasticity
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Neuronal Dynamics - 3.2 Synaptic Short-Term Plasticity
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Neuronal Dynamics - 3.2 Synaptic Shori-Term Plasticity
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Neuronal Dynamics - 3.2 Model of Shori-Term Plasticity
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Neuronal Dynamics - 3.2 Model of synaptic depression
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Neuronal Dynamics - 3.2 Model of synaptic facilitation

4 + 1 pulses 7, =200ms Fraction of filled release sites
- dP, P,-P
307 1 =Lt f (1- el)Zé(t t)
- . dt T,
0 20 .
= & : Synaptic conductance
101 il
0__ & — gsyn = CPrel
0 IOIO 260 360 460 5(I)O
t [ms]

— (-t
l) = e (-t
image: Neuronal Dynamics, sy (7) sy ( k )
Cambridge Univ. Press Dayan and Abbott, 2001



Neuronal Dynamics - 3.2 Summary
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Synapses are not constant
-Depression
-Facilitation

Models are available
-Tsodyks-Pawelzik-Markram 1997
- Dayan-Abbott 2001



Neuronal Dynamics - Quiz 3.2

____________________________ Multiple answers possible! _ _ _

Tlme scales of Synaptic dynamics

] The rise time of a synapse can be in the range of a few ms.

] The decay time of a synapse can be in the range of few ms.

] The decay time of a synapse can be in the range of few hundred ms.

[ ] The facilitation time of a synapse can be in the range of a few hundred ms.

[ ] The depression time of a synapse can be in the range of a few hundred ms.

Synaptic dynamics and membrane dynamics.

Consider the equation
dc X .
(*) —=——+cZ§(t—t)
a 7
With a suitable interpretation of the variable x and the constant ¢
[ ] Eq. (*) describes a passive membrane voltage u(t) driven by spike arrivals.
[ 1 Eq. (") describes the conductance g(f) of a simple synapse model.
[ ] Eq. (*) describes the maximum conductance g, of a facilitating synapse
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