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Long-term potentiation (LTP) and long-term depression oo
(LTD) are two forms of synaptic plasticity that underlie s
learning and memory. To Investigate the real experimental

studies by Abraham (2007) we have simulated synaptic . | ] N T
plasticity of medial and lateral perforant pathways (MPP and pote:::fgrey) y d;%(lo O . i 1Y
LPP) on to a dentate granule cell (GC) with noisy Input o X
background activity for three different protocols . .
To the model dentate GC, we used the reduced morphology 000
compartmental model introduced by Santhakumar [3] 0 500000 let06  1Setos O 5000

implemented in NEURON.

Second protocol: Setting LPP spontaneous activity to zero

—5 MEE durring MPP HFS blocked LTD in the LPP pathway:.
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As well as the frequency of presynaptic spiking, precise
timing of pre- and postsynaptic spiking activity 1s also  ooos
important for LTP and LTD induction. This timing property "

potentiation(grey) and depression(violet) Instantaneous postsynaptic firing rate

1s called spike-timing dependent plasticity (STDP): zzzz y
AW_(At) = A, exp(-At/ z,)) 1TAt>0 0001 phiyih
AW_( At) — A_ exp( At / T_) |f At < O 0 500000 1e+06 1.5+06 1c+06 15406
STDP leads to BCM rule for the nearest neighbour  Third protocol: Giving a second HFS to the MPP with
STDP, I.e. normal LPP spontaneous activity still failed to produce
w(t+1) = w(t) (1 + Aw,— Aw) LTD
A A Weights: MeanLPP(red) and MPP(blue) Average postsynaptic somatic V
With the LTD / LTP threshold ¢ — — A/t t 2/
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STDP rule with metaplasticity, i.e. when previous - S -
activity affects current plasticity [1]: oo o osssr———rrseor——eeres Il
+  0.02 f
g potentiation(grey) and depression(violet) Instantaneous postsynaptic firing rate
A.(t) = A,(0) (1/(V(t)),) . —— - il
A (t) = A (0) (V(1)). oo TN B
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Where <V> Is the recent average of the somatic PSP; =1 min. of <0000 — — = 1.8¢+06

Recently, this phenomenon was termed fast (synaptic) homeostasis. _ _ 4
We concluded that noisy ongoing spontaneous activity

RESULTS AND CONCLUSION IS critical for inducing heterosynaptic plasticity.
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