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SUMMARY 

The interference of a new anti-inflammatory drug, tiaprofenic acid (SURGAM@) in the Zimmermann 
reaction is reported. The efidence of this interference is established by comparison of urinary 17-oxoster- 
oid levels measured by the Zimmermann reaction with those obtained by gas liquid chromatography 
on capillary column, before, during and after the drug administration to two healthy volunteers. The 
mechanism by which tiaprofenic acid reacts with m-dinitrobenzene is studied. 

INTRODUCTION 

It is now well known that several drugs interfere either 
by themselves or by their metabolites in the fluorometric 
or the calorimetric hormone determinations in biological 
fluids [l-3]. Concerning the urinary ll-oxosteroid (17-0s) 
determination by Zimmermann reaction, a list of interfer- 
ing drugs has recently been established by Nocke-Finck 
and Breuer[4], to which has to be added carbamazepine 
(Tegretol) [S] and cephalotin [6]. We wish to report 
hereon the interference of a new anti-inflammatory 
drug, tiaprofenic acid: 2-(S-benzoyl-thienyl) propionic 
acid (Roussel) (Fig. l), commonly named SURGAM@ 
(RU 15060). 

During the last six months we have noticed on many 
occasions very high urinary 17-oxosteroid levels which 
could not be accounted for clinically. In order to elucidate 
this puzzling problem the urinary levels of 17-oxosteroids 
were determined both by Zimmermann reaction and by 
gas liquid chromatography. The levels obtained by the lat- 
ter technique were within the normal range. Therefore, an 
eventual drug interference was very likely, and the sub- 
sequent inquiry revealed that these patients were submitted 
to different drugs including SURGAM@. 

MATERIALS AND METHODS 

Two healthy adult volunteers, a man and a woman with- 
out any clinical evidence of an endocrine disorder received 
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Fig. 1. Tiaprofenic acid (I), its reduced (II) and decarboxy- 
lated (III) derivatives. 

a daily dose of 600 mg of SURGAM@ for three consecutive 
days. Urine was collected every 24 h before, during drug 
administration and the three days after its withdrawal. 

Total urinary 17-oxosteroids (17-0s) were measured by 
a modification of the technique of Drekter et u1.[7]. In 
this modification. Zimmermann chromogens are extracted 
by diethyl ether and the absorbance measured at three 
wavelengths 440, 520 and 600nm. The correction formula 
of AIlen[8] was applied. 17-Hydroxycorticosteroids (17- 
OHCS) were estimated by a modification [9] of the Silber 
and Porter technique [lo]. Gas liquid chromatography on 
a glass capillary column was performed as described pre- 
viously [I 11. 

Tiaprofenic acid (I) and its reduced metabolite (II) [-2- 
(5’-thienylphenylcarbinol) propionic acid] were kindly sup- 
plied by Dr Matthieu de Fossey (Roussel Laboratories). 
Tiaprofenic acid was decarboxylated by refluxing 24 h in 
ethylene-glycol. containing trace amounts of p-toluenesul- 
fonic acid. The crude compound (III) (Fig. 1) was submit- 
ted to the Zimmerman reaction without further puritica- 
tion. 

RESULTS AND DISCUSSION 

From the results presented in Fig. 2, it is obvious that 
nterference by SURGAM@ occurs as the baseline levels 
of llSmg/24 h for the man and 7.5 mg for the woman 
rose to about 100 mg/24 h and even 200 mg/24 h during 
the treatment. On the contrary, levels obtained by gas 
liquid chromatography remain quite constant. Moreover, 
these results suggest a quick elimiyation of the,drug, since 
two days after the end of the treatment, the 17-0s levels 
were similar to,what they had been before therapy. This 
finding is in agreement with the pharmacokinetic study 
of Berlin et al.[12]. 

However, one may wonder if the above-mentioned inter- 
ference is due to the compound itself or to its principal 
metabolite (II) (Fig. 1) as about half of the compound ad- 
ministered is excreted in the following 24 h urines either 
free or conjugated to glucuronic acid [12]. 

To try to answer this question, tiaprofenic acid and its 
metabolite were dissolved in ethanol and the Zimmermann 
reaction was performed on an aliquot of these solutions. 
The purple color characteristic of the Zimmermann 
Chromogens was only observed with tiaprofenic acid. 
However the absorption spectrum shows some differences 
with that of authentic dehydroepiandrosterone since the 
absorption maximum is located at 550nm, while for 
dehydroepiandrosterone it is located at 520nm (Fig. 3). 
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Fig. 2. Urinary 17-oxosteroids levels in two adult volunteers before, during and after SURGAM@ 
administration as determined either by Zimmermann reaction (---) or as the sum of the fractions 

obtained by gas liquid chromatography (---). 
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Fig. 3. Absorption spectra of dehydroepiandrosterone 
(SOlug) (---) and tiaprofenic acid (5Opg) (---_) with 

Zimmermann reagent. 

The mechanism by which tiaprofenic acid gives the 
Zimmermann reaction was then examined. As neither the 
reduced nor the decarboxylated derivatives react with 
mdinitrobenzene, we came to the conclusion that the 
ketone group of the tiaprofenic acid can be enolized in 
alcaline medium according to the reaction mechanism out- 
lined on Fig. 4. 

Finally, in the course of this study we have also 
measured the urinary lFOHCS, and no interference by 
SURGAM@ occurred. The 17-OHCS levels were similar 
before, during, and after the administration of SURGAM@. 

CONCLUSION 

The estimation of 17-oxosteroids in urine by the Zim- 
mermann reaction is an easy to apply and very wide- 
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Fig. 4. Reaction mechanism of tiaprofenic acid witt 
Zimmermann reagent. 

spread technique, but many drugs interfere with this reac- 
tion, so that the results are often unreliable. 

SURGAM@ should be added to these interfering com- 
pounds, and its administration should be withdrawn if 
17-0s have to be assayed by the Zimmermann reaction. 
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