Utilizing Purified B-Glucuronidase and Arylsulfatase to Accurately Quantitate Metabolites in Human Urine
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Hydrolysis time was determined by incubating the urine samples using a fixed amount of different enzymes and their combinations
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Several metabolites are known to be glucuronidated and sulfated in the human body. Monitoring the aglycones with the gluruco- Monitoring Transitions Cortisol-D4 6.4/ 0.8 Negative 411.183 | 335.151 16 87 imal recovery of F, E, THE without incubating at elevated temperature (Figures 4a, b, ¢), while aTHF and THF required 10 minute
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samples with or without enzymatic hydrolysis using IMCSzyme and IMCS arylsulfatase. Error bars indicates + 1 standard deviation.
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Metabolism of cortisol is illustrated in Figure 1. In kidney and colon, 11B-hydroxysteroid dehydrogenase type 2 (118-HSD2) inacti- < 5 ; 10 : 20 < 20 E 5.0 * Calibration The sample hydrolysis step allows the detection of total cortisol metabolites in urine, which include both free and conjugated
vates cortisol (F) to cortisone (E), while in the liver and adipose tissue, F is regenerated from E by 113-hydroxysteroid dehydrogen- . = ../ / ;'Z g / . QC forms. Several reports pointed to the ratio between aTHF and THF to THE amounts ((@THF+THF)/THE) as an indication to moni-
ase type 1 (11B-HSD1) (4). Moreover, A-ring reductases (50, 5 and 3a reductase) convert cortisol and cortisone to their tetrahy- 0 w00 200 0 i U o e O 1000 2000 3000 o e00 5000 tor 11B-HSD activity and to further study its biological relevance in pathologenesis of human diseases (1, 2). As 113-HSD men-

dro-metabolites, allo-tetrahydrocortisol (aTHF), tetrahydrocortisol (THF) and tetrahydrocortisone (THE). Medical diagnostic is gen-
erally based on the metabolite ratios. However, most of these compounds are excreted in urine as conjugates and reports mention
the use of 3-glucuronidase and arylsulfatase to deconjugate prior to MS analysis (2, 5-7).

tioned earlier, 11B-HSD isozymes involve in the inter-conversion between the biological active F and the inactive variant E. It is
important to completely hydrolyze conjugated metabolites to accurately determine this ratio. Figure 4 shows that the ratio is 1.71
using IMCSzyme or IMCS mix, while it is only 0.98 using crude extract from H. pomatia. The ratio calculation could vastly affect
the interpretation of 11B-HSD activity, leading to incorrect correlation to disease pathogenicity. In Figure §, the measurements of
F and E were improved 2-4 fold. THF and THE were improved by 60-400 fold. Finally, aTHF was undetectable before hydrolysis
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Figure 3. Calibration and quality control curves of cortisol and the metabolites in steroid-free urine using IMCSzyme and IMCS arylsulfatase. The square
of the Pearson correlation coefficient was greater than 0.99 for all five analytes. Quality control samples were within 20% relative standard deviation.

Majority of the commercial enzymes are sourced from organisms such as snail, limpets or abalone, which are known to contain
several different interfering metabolites in the crude solution (8-11). Therefore, the genetically modified 3-gluruconidase and re-
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combinant arylsulfatase were selected to map the metabolites susceptible to glucuronidation and sulfation. The hydrolysis was <ol " : hvd , 9 ‘ Tetrahvd <ol but the level went up as high as 4,700 ng/mL after hydrolysis. The total metabolite detection resulted from sample hydrolysis elim-
tracked using the plateau level of aTHF in urine since the conjugated analytes were not commercially available (a) Cortisol (F) (b) Cortisone (E) (c) Tetrahydrocortisone (d) tetrahydrocortisol (e)  Tetrahydrocortiso - -

g P Jud y y : (THE) (aTHF) (THF) inates the need of costly conjugated standards for tandem mass spectrometry.
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Thermo Vanquish UPLC equipped with a Phenomenex Kinetex 2.6 ym Phenyl-Hexyl 100 A, LC Column (50 x 4.6 mm). Mobile
phase A was water with 0.1% formic acid and mobile phase B was methanol. Flow rate was 0.6 mL/min starting at 20% B for 0.5
min, 45% B at 1.5 min, 55% B at 7.5 min, 95% B at 8 min for 0.8 min, then back to 20% B at 9 min and re-equilibrated for 2

minutes. MRM transitions are shown in Table 1.

11. Gomes, R.L., Meredith, W., Snape, C.E., and Sephton, M.A. (2009) Analysis of conjugated steroid androgens: Deconjugation, derivatisation and associated issues.

Incubation Time (minutes) Journal of Pharmaceutical and Biomedical Analysis, 49, 1133-1140.

Figure 4. Hydrolysis of a human urine sample containing the highest amount of aTHF for determining hydrolysis efficiency versus incubation time. The
hydrolysis percentage is calculated to the maximum amount as 100%; (a) cortisol, (b) cortisone, (c) tetrahydrocortisone, (d) allo-tetrahydrocortisol, and
(e) tetrahydrocortisol. A complete hydrolysis indicating by a plateau recovery was reached after 10 minutes of incubation using both enzymes, IMCSzyme
and IMCS arylsulfatase (IMCS Mix).
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