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Abstract

For the deconjugation of steroid conjugates an enzymatic hydrolysis with -glucuronidase or
B-glucuronidase/arylsulfatase is performed. To control the hydrolysis step, we have
synthesized [2,2,3,4,4-"Hs]-androsterone glucuronide. This deuterated glucuronide is used as
an internal standard and allows together with the unconjugated internal standard [2,2,4,4-*H,]-
etiocholanolone a judgement of the completeness of the hydrolysis of steroid glucuronides. In
figure 1 is shown an example for the simple visual control of the hydrolysis.

The control of the hydrolysis step makes it possible to perform a direct hydrolysis of steroid
conjugates without a previous solid phase extraction (e.g. by Amberlite XAD-2 polystyrene
resin). The actual procedure is presented in figure 2.

In several studies we could not find disadvantages of the direct hydrolysis regarding the

detection of low amounts of anabolic steroids or quantitation of endogenous steroids.

A comprehensive publication of the presented paper is still in preparation and will be

published elsewhere.
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Fig. 1:

ion 439.00 amu from 8001044.d
EC 1min; Run at 01:33 PM MEZ on Thu Feb 20, 1997

100% = 46976

100 d4-ETIO

a 60

Time (min.)
lon 439.00 amu from 8101045.d
EC 3min; Run at 01:57 PM MEZ on Thu feb 20, 1997
100% = 31520
100

80
b 60
40
20

0 T T i T 1 ' T | L | S A { ¥ 1
10.0 10.2 104 106 108

Time (min.)
lon 439.00 amu from 8301047.d
EC 1h; Run at 02:47 PM MEZ on Thu Feb 20, 1997
100% = 33036
100

u|||r||1||||l|111|
10.0 10.2 104 108 10.8

Time (min.)

Control of the hydrolysis step with [2,2,3,4,4-"Hs]-androsterone glucuronide and
unconjugated [2,2,4,4-*H,]-etiocholanolone 500 ng/ml urine each. Monitored is the
ion m/z 439 for the molecular ion of [2,2,3 ,4,4-2H5]-androsterone, bis-TMS
(d5-AND) and for the molecular ion plus 1 of [2,2,4,4-2H4]-etiocholanolone, bis-
TMS (d4-ETIO). If the hydrolysis is complete, the signal for d5-AND is a factor 1.1-
1.2 more intensive than for d4-ETIO as in example ,,c*.

Hydrolysis of with 50 ul B-glucuronidase from E.coli (Boehringer, Mannheim)

a) 1 minat 50°C  -incomplete hydrolysis-

b) 3 minat 50°C  -incomplete hydrolysis-

c¢) 1 hat50°C -complete hydrolysis-
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Procedure 41

Anabolic Steroids - Combined Fraction - Direct Hydrolysis

2mlurine  s.g > 1,01 g/em3
4 ml urine s.g. < 1,01 g/cm3
1
add

internal standard mixture 40 ul
17a-methyltestosterone 25 ppm
[2,2,4,4-°H j]-eti'ocholanolone 25 ppm
[16,16,17-<H 3]-testosterone 4,5 ppm
[16,16,17-2H 3]-epitestosterone 0,75 ppm
[2,2,4,4-2H 4]-11B-hydroxyandrosterone 12 ppm
[2,2,3,4, 4-2H sJ-androsterone-glucuronide 25 ppm

i

add

0,75 ml phosphate buffer 0.8 M pH 7.0
B-Glucuronidase von E. Coli 50 pl (Boehringer)
{
50°C for 1 hour

1

add

500 ul K»CO3,/KHCO3 (1:1) - solution 20 %
5 ml tert.-butylmethylether

{

shake mechanically 5 min and centrifuge 5 min at 2500 rpm
decant organic layer and evaporate to dryness

add

100 ul MSTFA/NH4J/ethanethiol 1000:2:6 (v:w:v)
[ 50 ul MSTFA/NH,J/ethanethiol for urines with s.g.<1,005 g/cm3 ]

d
60°C for 20 min
d

inject 3 ul into GC/MS

Fig. 2. Flow sheme for the sample preparation for the screening of anabolic steroids with

direct hydrolysis.
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