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Molecular imaging of cerebral water flow with a new concept of AQP4
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A new molecular imaging method for evaluation of water flow in the brain was

developed based on a new concept of a water channel, aquaporin 4 (AQP4). AQP4 is a subtype of
aquaporin and is expressed in the podocyte of astrocyte at the blood brain barrier. 0-15 labeled
water is used for PET measurement of cerebral blood flow (CBF). Plasma water is also used for MRI
imaging with the arterial spin labeling (ASL) method. These techniques are used based on an
assumption that water molecules are transported into the brain by passive diffusion, but the concept
of the water PET and ASL-MRI should be altered if the AQP4 or other channels are responsible for
the water transport. This study aimed to confirm the water kinetics in the brain tissue, and apply
it to the calculation of CBF imaging using PET or MRI. The technique of micro-autoradio?raphy was
applied to the microscopic observation using H-3 labeled water, and the concept was applied for
precise CBF image calculation using PET.
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Table 1. Comparison of regional CBF and Vj values between AIF and IDIF.
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