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SUMMARY 

A capillary gas chromatographlc-mass spectrometrlc method for the determmatlon of 
[ 13C,‘5N2]theophyllme and unlabelled theophylhne (TP) and of 1,3-dlmethylunc acid (1,3-DMU), 
a major metabohte of TP, 1s described TP and the metabohte were extracted separately from 
serum or urine, purified by high-performance hquld chromatography and converted mto alkyl 
derivatives (monoethyl-TP and dlbutyl-1,3-DMU) The internal standards used for the respec- 
tive determmatlons were [‘H6]TP and [‘H,] 1,3-DMU Detection was performed by momtormg 
the molecular ions of the alkyl derlvatlves The method needed no complex corrections for con- 
tributions and provides good accuracy and precision 

INTRODUCTION 

Varlablhty m an mdlvldual’s clearance of theophylline (TP) is an important 
conslderatlon when estlmatmg bloavallablhty [ 1,2 1. We have previously pro- 
posed a method for compensating for this problem, using the serum concen- 
tration of TP and the urinary excretion data on its major metabohtes to make 
an estimation of the clearance after oral admmistratlon using the intravenous 
dose as a reference [ 31 Direct evidence for the validity of the proposed method 
can be provided by a stable isotope coadministratlon technique To apply this 
technique, we have developed an assay method for the quantification of TP 
and [ 13C,15N,]TP m serum and urine and of 1,3-&methyluric acid (1,3-DMU), 
a major metabohte of TP, m urine using gas chromatography-mass spectrom- 
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The Inter-assay coefficients of variation were less than 2 0% for TP m serum 
and urine and less than 4 4% for [ 13C,15N2] TP in serum and 1,3-DMU m urine 
The sensitivity of the GC-MS-SIM assay was 100 pg per unectlon with slgnal- 
to-noise ratios of 18 for TP and 3 5 for 1,3-DMU 

In conclusion, the described method provides a sensitive and reliable tech- 
nique for determining the serum concentrations of TP and [ 13C,15Nz] TP and 
the urine concentrations of TP and 1,3-DMU. Good accuracy and precision 
are obtained without complex corrections for contributions by using TP-d, and 
1,3-DMU-d, as internal standards for the GC-MS assay of TP and 
[ 13C,15Nz]TP and of 1,3-DMU, respectively The method can be applied to a 
stable isotope coadmunstration techmque for bloavallablhty and pharmaco- 
kinetic studies of TP 
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