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INTRODUCTION

e Previous researchthas shown that chronic

stress leads to Long Term Depression

(LTD)

o LTDIs the weakening of synaptic
connections

Figure 1 Diagram of the hippocampus?
o The hippocampus plays a significant

role in memoryencoding and retrieval®

o Byintroducing LTDto the CAlL
hippocampal region,the process of
memoryretrieval is affected and may
lead to the development of anterograde
amnesia

o This study induced different levels of
LTD into a model of the CALlmicrocircuit
and compared the resulting memory
recall rates
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Figure 2. Schematic representation of our project aims

RESULTS
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Figure 6. Recall quality over time (msecs) at different spike-
time dependent plasticity (STDP) depression rates (d)

METHODS

e \We altered a pre-existing Python
NEURON model* of CAlpyramidal (P)
cells receiving inputs from the
entorhinal cortex (EC), CA3 region and
medial septum (MS)

é
AMPA, GABA-A; LTD applied
GABA-B receptors AMPA, NMDA.
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Figure 3. Diagram of the recall cycle of the model
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Figure 4. STDP learning rule

e Introducing LTD:

o The “depression factor”in the
learning rule that scales synaptic
conductance was altered to values
0f0.0,0.2,04,06.08 and 10

DISCUSSION

e Conclusions:
o There does not appearto be a significant difference between the
memory recall qualities produced by differing LTD values
m the spikes in our graph comparing the memoryrecall qualities
produced bythe various LTD levels were very homogenous
o The memoryrecall firing rates change
m We hypothesize that this difference corresponds to the
amount of memories recalled

e Limitations:
o Qur learning rule ignores molecular properties like calcium influx
that influence synaptic plasticityand activity patterns®
o The model simplifies synaptic plasticity into a two-step process,
when It occurs continuouslyovertime
o GABAergic input tothe CAlpyramidal cells was only considered
at one step, but it continuously affects spike timing

e Further Research:

o Explore the significance of
our different memory recall ¥ pisplaced
firing rates experimentally shae e
and in the NEURON model i

o Research the possible ’d 3 YIh
relationship between our 9900 o "
findings and the @@@@ |/'
autoassociative memory © » -
recall process’ AMPA receptor

o Investigate possible '&im l,
therapeutics that could - Na? and
regulate the NMDA enters
receptors that mediate

calcium influxes Figure 5. Diagram of a NMDAreceptor?
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