ALTERNATIVE DOPING CONTROL FOR CORTICOIDS BY HAIR ANALYSIS WITH LC/MS
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Cortisone and hydrocortisone, naturally occuring homones, influence metabolism, inflammation, electrolyte and water balance …Their synthetic derivatives are used in therapeutic for their anti-inflammatory and immunosuppressive actions. They are used in certain sports to improve the performances of the athletes (euphoria, motor activity).

Repetitive abuse of corticosteroids by athletes can be demonstrated by segmental analysis along the hair shaft, in contrast to ponctual urinalysis. A single treatment of about 1 week will positive a single 1-cm segment, while long-term abuse will lead to the identification of the corticoïd (s) in several segments. For such an application, particularly in case of longitudinal survey of athletes, hair analysis appears as the solution of choice to document doping practices. However, this procedure does not allow the discrimination between local administration, that is permitted with a medical prescription, and systemic use, that is banned.

Hair strands were washed in methylene chloride, pulverized in a ball mill and 100 mg of the powdered hair were incubated in 1 ml Soerensen buffer, pH 7.6 for 16 h at 40 °C, in presence of 5 ng cortisol-d3 used as internal standard. Purification of the incubation medium was achieved on SPE C18 Isolute extraction columns followed by an alkaline liquid-liquid extraction with diethylether. The eluate was evaporated to dryness and resuspended in 25 µl of acetonitrile. The chromatography was operated on a Nucleosil C18 1 mm column using a linear gradient of acetonitrile from 30 to 70% in 15 min. The detector was a Perkin Elmer Sciex API 100 mass spectrometer.

Physiological concentrations (n=25) of cortisone and cortisol were in the range 2 to 132 (mean 42 pg/mg) and 2 to 57 pg/mg (mean 15 pg/mg), respectively. Concentrations were not dependant on hair colour (probably due to the absence of a nitrogen atom in the structure), but seemed to be age-dependant.

A general screening procedure was established to test 10 corticosteroids (triamcinolone, prednisolone, prednisone, methylprednisone, cortisone, cortisol, beta- and dexa-methasone, flumethasone and beclomethasone), with LODs in the range 1 to 30 pg/mg.

Prednisone was identified in the hair (30 à 130 pg/mg, mean 65 pg/mg) of 9/10 patients daily treated by Cortancyl®  at 5 to 60 mg/day, in an apparent dose-concentration relationship.

A single therapeutic treatment can be documented, as demonstrated by the unique identification of betamethasone in the hair, at 4.7 pg/mg, of a subject receiving for 9 consecutive days 4 mg of the drug. By segmental analyses, no migration of betamethasone was observed in the hair shaft.

Finally, in case of 2 cyclists, segmental hair analyses demonstrated chronic abuse of triamcinolone and betamethasone over several months.
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