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Determination of Human Urinary Metabolites
by NMR after Administration of “C-labeled Theophylline
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ABSTRACT: Determination of human urinary metabolites after oral administration of
PC-labeled theophylline (TP) was examined by "C-NMR spectroscopy. 'C-labeled TP
(1,7-dimethyl-"*C>-xanthine) was administered at dose of 50mg to 5 male volunteers who
have normal hepatic and renal functions. Urinary samples were prepared by solid phase
extraction with Sep-Pac Vac RC columns. NMR spectra of the urinary extracts indicated
the specific resonances signals of unchanged TP and its main metabolites, 1,3-dimethyluric
acid (13U), 3-methylxanthine (3X) and 1-methyluric acid (1U). The integral signal intensity
ratio of authentic C-labeled metabolites to [3-methyl-"C]caffeine (3-"°C-CF) as an internal
standard was directly proportional to the molar ratio of the compounds. Similar relationship
was expected to other metabolites. From the results of quantification of urinary metabolites
of C-labeled TP, remarkable individual difference was observed in the urinary excretion of
metabolites between smoker and nonsmoker due to influence of hepatic CYP1A2 activity.
In drug metabolism study, "C-NMR spectroscopy with *C-tracer was useful technique for
detection and quantification of the metabolites.
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