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Association of pulsatile circulation with brain function and brain disease: an
approach using ex vivo whole brain preparations
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The effects of pulsatile flow on brain parenchyma have not been well
understood. Therefore, we examined the effect of pulsatile circulation on the brain using ex vivo
whole brain preparations and an artificial blood circulation system. First, an experimental system
was developed in which whole brain preparations could maintain physiological activity for 5 hours by

pulsatile circulation of artificial blood. Next, electrical stimulation was given to the lateral
olfactory tracts at different phases of the pulsatile flow to elicit neural activity, and the neural
responses in the piriform cortex were analyzed. The results revealed a phenomenon in which local
field potential activity changes relative to the phase of the pulsatile flow, suggesting that
pulsatile circulation may modulate brain function.
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