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SUMMARY 

A rapid and simple method based on Immunoaffmlty extractlon, stable isotope dllutlon and gas 
chromatography-mass spectrometry has been developed for profllmg urmary metabohtes of pros- 
tacyclm and thromboxane 6-Ketoprostaglandm F,, (B-keto-PGF,,), 2,3-dmor-6-ketoprosta- 
glandm F,, (2,3-dmor-6-keto-PGF,,), thromboxane B, (TXB2) and 2,3-dmor-thromboxane B, 
(2,3-dmor-TXB,) were quantltatlvely extracted from human or rat urine spiked with deuterated 
internal standards usmg mixed-bed columns containing lmmoblhzed antl-6-keto-PGF,, and antl- 
TXBz antlboches (cross-reacting with 2,3-dmor-6-keto-PGF,, and 2,3-&nor-TXB,, respec- 
tively) The extract was directly derlvatlzed to form pentafluorobenzyl ester, methyloxlme, trl- 
methylsllyl ether derlvatlves Quantltakon was performed by stable isotope ddutlon assay and 
high-resolution gas chromatography-negative ion chemical lomzatlon mass spectrometry, bq 
momtormg the carboxylate anions (M- 181) of the derlvatlzed metabohtes The method was 
applied to evaluate the urinary excretion of 6-keto PGF,,, 2,3-dmor-6-keto-PGF,,, TXBz and 
P$dmor-TXB, m humans and rats Results were m accordance with previously reported data 
obtained by other methods Novel data on the unnary excretion of 2,3-dmor-6-keto-PGF,, m rats 
under basal conchtlons are presented This sensitive and selective method represents a significant 
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anes [ 131 This represents an impressive improvement over conventional 
chemico-physical methods m terms of rapidity, simphcity and recovery Others 
have reported on lmmunoaffimty purification of urmary 6-keto-PGF,, [ 141 
or TXB, [ 151 prior to GC-MS, but these methods included other extraction 
steps before immunoaffunty chromatography and after derivatization 

We now present a novel assay based on the use of mlxed-bed immunoaffnnty 
columns employmg different polyclonal antibodies (against 6-keto-PGF,, and 
TXB,) to extract simultaneously their correspondmg haptens and cross-re- 
acting related compounds (2,3-dmor metabohtes) The antibodies are specific 
enough to give Interference-free selected-ion recording chromatograms with- 
out pre-extracting or purifymg the samples, but not too specific to prevent the 
extraction of closely related, cross-reactmg metabohtes We can therefore si- 
multaneously extract, separate and measure a group of metabohtes whose bal- 
ance 1s of great importance m many physlopathological conditions 

The rapidity and simphcity of the analytical procedure is such that, for ex- 
ample, sixteen samples can be run on two subsequent cycles on eight immu- 
noaffnuty columns, then be derivatized and ready for GC-MS analysis m ca 
8 h The possibihty of measurmg four compounds m a smgle GC-MS run is 
also a most favourable feature 

Using low-specificity antibodies and mixed-bed rmmunoaffimty columns, 
one could theoretically momtor any combmation of related metabohtes, pro- 
vided there is a favourable combmation of gas chromatographic and mass spec- 
tral properties to ensure high specificity m the GC-MS analysis 

In our experimental conditions, we obtamed accurate and precise measure- 
ments of the major urmary metabohtes of prostacyclm and thromboxane m 
humans and rats An unknown compound [with an intense (100% ) isotopic 
cluster at m/z 613, 614, 615 and 6161 was constantly extracted by the anti-6- 
keto-PGF,, but not by the anti-TXB, antibodies from human but not rat 
urine The presence of three hydroxyl groups on this molecule could be dem- 
onstrated by usmg his (*H9] trimethylsilylacetamide mstead of BSTFA as si- 
lylatmg agent The molecular structure of this compound and other minor con- 
taminants with similar characteristics is currently under mvestigation It should 
be noted that by high-resolution GC (with appropriate columns and temper- 
ature programmmg) one could easily separate these contammatmg com- 
pounds However, this material might cause overestimates m radioimmunoas- 
says for 6-keto-PGF,, if low-specificity antibodies and/or purification 
techniques of msufficient specificity are used 

The basal levels of urmary metabolites of prostacyclm and thromboxane m 
humans found by this method are consistent with those reported by other au- 
thors, who measured smgle metabolites by conventional extraction and puri- 
fication procedures [ 7,9,10,18,19] or immunoaffimty purification preceded 
and/or followed by chemico-physical step(s) [ 14,151 The data on urmary 
excretion of thromboxane metabohtes m rats are similar to those reported pre- 
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vlously [ 131, while to our knowledge this IS the first report on the m vlvo basal 
excretion of 2,3-dmor-6-keto-PGF,, m this species The relatively high levels 
of urinary 2,3-dmor-6-keto-PGF,, are m agreement with this metabohte being 
a major product of systematically infused PGIz or 6-keto-PGF,, m rats [ 20,211 

Current studies suggest that the method presented here may be particularly 
useful for momtormg the effect of drugs or various physlopathologlcal events 
on the m vlvo differential modulation of prostacyclm and thromboxane 
blosynthesls 
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