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Water in a Cell: Spectroscopic Measurements and Understanding of
Intracellular Environments

oTakakazu Nakabayashi
Graduate School of Pharmaceutical Sciences, Tohoku University, Japan

[ Abstract] We have shown our results on the direct observation of a spatial distribution of
water molecules in a cell by Raman microscopy. We have obtained Raman images of a HeLa
cell by plotting O—H stretching band region. The O—H Raman intensity of the nucleus was
found to be higher than that of the cytoplasm, indicating that the water density in nucleus is
higher than that in cytoplasm. The concentration of biomolecules was also estimated to be
lower in the nucleus than that in the cytoplasm by analyzing the image of C—H stretching
bands. These results indicate that the nucleus is less crowded with biomolecules than the
cytoplasm. We have applied the detection of water molecules to the evaluation of intracellular
environments and are convinced that Raman imaging in the O—-H band region could be a
powerful method for label-free investigation of intracellular environments.
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