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Abstract

The application of nuclear magnetic resonance to intact biological systems.

Recent developments in the spectroscopic studies [II]

Tomoo NAKAZAWA" and Hiroshi SUGIYAMA

This continued reviw [II] describes mainly on the metabolic applications of NMR spectroscopies of *'P,"°C,"F,
and other nuclei. The measurements have been carried out of cell suspensions in the buffered solutions, perfused
organs, and the part of living animals and humans. °*'P-NMR spectra exihibit the signals of the energy-rich phosphorus
compounds such as ATP, PCr and inorganic phosphate and phosphomonoesters, which give us direct informations
on the metabolic levels in the steady state and metabolic changes caused by ischaemia, anoxima, hypoxia, and work.
The saturation transfer technique have been employed for studing the steady state kinetics of fast enzymatic reactions
concerning phosphorus compounds. '‘C is a less sensitive nucleus than *'P with only 1% natural abundance, but natural
""C-NMR spectra from several organs have been reported, offering the possibilities of non-invasive rough estimation
on the lipid and the glycogen contained. The "C spectra obtained by introducing '*C-enriched substances into the
intact systems are able to monitor the fate of the labeled compounds and demonstrate the catabolic pathway precisely.
F-NMR serves for the non-invasive monitoring of the fluorinated compounds used as anaesthetic and pharmacologic
agents. *Na-and *K-NMR spectra, measured with paramagnetic shift reagent, discriminate separately individual

signals from intra— and inter-cells, providing valuable informations on ionic concentration and ion transport.
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