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Visualization of associative learning-related plastic changes in neural network
between brain regions
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The purpose of this study is to understand the mechanism of learning and
memory as a plastic change of neural network between brain regions, and visualize the change of
regional activities at the mesoscopic level. The activities were imaged on the rodent cortex by
intrinsic optical signals derived from changes in hemoglobin concentration. The results showed that
when bimodal (somatosensory and visual) sensory stimuli were applied at close timing to each other,
we observed a certain pattern of interaction between regional activities. Then, operant conditioning

(a type of associative learning) was conducted. Two patterns of vibration stimuli were applied to
the hind paw, the rodent discriminated the target stimulus followed by pushing the lever with
reward, and brain activity was imaged before and after the learning. Although a contraction of the
active area was observed after the learning, the experiment under awakening is necessary in the
future to exclude the influence of anesthesia.
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