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The memory domain
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Neuro-plasticity in Adults
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Diffusion Tensor Imaging

Mean Diffusivity (MD)

The MD:

v" Robust

v Homogeneous Across the brain
v Fast Acquisition

v Well defined in GM and WM

v Simple Interpretation
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The Need for Speed
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Effect of Learning and Memory
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Working Memory Structural Plasticity?
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Source of MD reduction

learning

Synaptophysin

NMDA antagonist
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Blocking astrocyte activation
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Pharmacological Interference to

learning
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The temporal dynamics of brain

plasticity
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Short Term Memory
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Long Term Memory
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Retrieval
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Dynamics of Plasticity




Spatial Organization?

Orientation
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Yacoub et al.
PNAS 105, 10607, 2008

De Costa et al.
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Journal of Neuroscience 31, 14067, 2011

Is there a system level organization within the hippocampus?

No place maps (based on
electrophysiology)
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Spatial Organization in the

hippocampus?

4 groups: for each the platform
is located at a different
quadrant (n=52).

Is there a preference for
location?

(i.e. voxels where MD reduction was larger
for specific platform location)
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Preference for Index

OL#is

Sagol School

of Neuroscience
Tel Aviv University



s
Summary

» Diffusion MRI based characterization of neuroplasticity opens
new opportunities to explore the memory domain

 The mechanism of diffusion MRI changes seems to be strongly
related to astrocyte activity

e Structural neuroplasticity is a dynamic process that progress
in space and time within the brain

* Diffusion MRI enables measurement of neuroplasticity on the
system level for the whole brain providing a more holistic and
comprehensive characterization of this process
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