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Glycoprotein of intact plasma membrane determines the diffusion properties of
cellular water

EIDA, Sato
3,800,000
in vitro MR (C
PL) (ADC) (ADC=-0.21 x CPL + 1.10)
apoptosis  necrosis ADC ADC

Using an in vitro system and a high-resolution MR imaging technique, we show that
the length of the intact plasma membrane is a major determinant of water diffusion in a controlled
cellular environment and that the cell perimeter length (CPL) is sufficient to estimate the apparent
diffusion coefficient (ADC) of water in any cellular environment in our experimental system (ADC=-0.21 x
CPL + 1.10). We used this finding to further explain the different diffusion kinetics of cells that are
dying via apoptotic or necrotic cell death pathways exhibiting characteristic changes in size, nuclear
and cytoplasmic architectures, and membrane integrity. These results suggest that the ADC value can be
used as a potential biomarker for cell death.
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