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Development of magnetic resonance techniques as a surrogate marker to examine
regions of the brain that involve microstructural changes of cortical tissue

Mitsunari, Abe
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Water diffusion works as a probe to observe changes in microstructure in
neural tissue. Repetitive stimulation applied over the motor cortex induced plasticity. Using water
diffusion MRI, we observed changes in MRI signals that parallel induction of plasticity. We
hypothesized that remodeling of neural circurts might underlie MRl signals after induction of
neuronal plasticity. We tested our hypothesis using a spatial learning model in rats.

Long-Evans rats trained the Barnes maze in 6 days. We performed MRI testing before and after the
training session. We observed changes in MRI signals in the hippocampus after the training session.
The greater change in MRI signals was correlated with higher performance of the long-term learning
task. Changes in MRI signals were reduced when the NMDA receptor blocker was injected to the
cerebrospinal fluid space. These results suggest that changes in MRI signals were related with
long-term memory that involved activation of NMDA-receptor.
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