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research.

Endogenous steroids, such as testosterone and relatives, are mainly excreted in human urine as phase Il metabolites (glucuronide and sulfate conjugates). Their direct quantification in
urine remains challenging by means of LC-MS [1]. A sensitive method to detect and quantify simultaneously intact phase Il metabolites of testosterone is necessary for anti-doping
purpose to provide faithful interpretation of adverse analytical findings. For this purpose, a UHPLC-QTOF-MS and MSE based strategy is proposed and is applied to biomarkers
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under glucuro- and sulfo- conjugate forms.
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Phase Il metabolites of testosterone and relatives are mainly excreted in urine

testosterone.
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The sensitivity was sufficient to quantify and isolate the main phase Il metabolites of
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E compounds or Esa - Sample treatment: dilute and shoot (dilution factor: 2)
: « Gradient: 5-95% ACN with 0.1% FA in 6 min; 3 min reequilibration
I « Column: Acquity BEH C18 (2.1 (i.d.) x 100 mm; 1.7 pm)

! « lonisation: ESI positive and negative

+ Mass range: m/z 100-1000
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{ Urine centrifugation 2500 rpm for 5 min
i Conditioning: 500 pL MeOH

i Equilibrate: 500 pL FA 2%

\_Load: 1 mL urine + 1 mL FA 2%

Wash 1: ImL FA 2%

Wash 2: 1mL NH,OH 4% /MeOH 90:10
Elute: 500 pL. MeOH /H,0 40:60
Evaporation, reconstitution in 200 pL. H,O/ACN 70:30

+0.1% FA in ACN/H,0, pH 3
From 0 to 3 min 5-28% ACN, from 3 to 12 min 28% ACN,
from 12 to 16 min 28%-95% ACN.

« Flow rate: 400 pL/min

Temperature: 50T
Injection volume: 10 pL.
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molecule.

Sulfates and glucuronides conjugated steroids are separated within the same run in
a short time allowing quantification and identification of all analytes. The analytes
were quantified in the MS mode on the accurate mass of the deprotonated
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Integrated approach to doping control analysis
with knowledge-based models

Metabolic fingerprinting

Targeted analysis
of unknown m/z

Steroids-driven data mining

Knowledge-based models are expected to exploit untargeted analyses using concentrations
ratio or levels of steroids metabolites and relatives (direct biomarkers, e.g. T/E ratio).

The analytes were separated in only 13 min with adequate resolution. This method allowed
to quantify and identify intact testosterone metabolites and relatives in urine even at low
levels and thus is suitable for doping control analysis. A multi-parameter approach to
evaluate the steroid profile in urine was developed in this study, opening the way to the
identification of potential indirect biomarkers of exogenous testosterone misuse.
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