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We have proposed the method quantitatively analyzing water inside a living cell using Raman microscopy. This project
aims to apply our proposed method to a variety of biological systems. (a) Nanosecond pulsed electric fields (nsPEFs)
effects: Application of nsPEFs on cells has attracted great attention in terms of the application in medicine. In the present
study, we have shown that water flows into a cell when high voltage nsPEFs are applied, whereas water flows out of a cell
when low voltage nsPEFs are applied. (b) Dynamics of water in a cell: Exchange of extracellular and intracellular water
was studied using the buffer medium consisting of heavy water. Very rapid exchange in less than a minute occurs in a
cytoplasm of a cultured cell, whereas the presence of slowly exchanged water molecules is suggested for fat droplets in
adipocytes in the order of minutes. (c) Improvement of the measurement method: A method combining Raman
microscopy with statistical analysis was investigated. We have shown that the analysis of Raman spectra using principal
component analysis, which is one of the statistical methods, results in the detection of the change in intracellular state with
temperature. We are now expanding the statistical method to detect changes in water condition inside a cell.




