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Towards preclinical diagnosis of Alzheimer®s disease based on the default network
activity
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Default mode network (DMN) is a large-scale brain network with intriguing
properties, but observation of the DMN has been heavily relied on blood flow-based methods such as
functional MRI. Our project aimed at establishing measurement of "true” neural activity by using
diffusion-weighted functional MRI. Human and animal MRI studies were conducted on DMN connectivity as
well as DFfMRI si?nal ori?in. At the same time, we have newly developed a high-performance measurement
system that enables simultaneous measurements of cerebral blood flow changes using laser speckle blood
flow imaging and hemodynamic responses using optical intrinsic signal imaging. With the system, we found
dynamic changes in cerebral blood flow and hemoglobin with high spatial and temporal resolution during
whisker stimulation in a rat brain. These results indicate that our system is useful to elucidate a
precise mechanism of neurovascular coupling.
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Band pass filter (bandwidth is 0.001-0.1Hz) was
applied to the data for physiclogical artifact.
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