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Report of the research project on the testing procedures for doping control in sports

—Doping control test for the XVIII Olympic Winter Games, Nagano 1998—
By
Makoto Ueki?, Ayako Ikekita?, Masato Okano®, Tomomi Hiruma®
Mitsuhiko Sato, Makoto Fujisaki?
Doping control laboratory, Mitsubishi Kagaku Bio-Clinical Laboratories, Inc.
Summary

Major problem of doping in sports is misuse of hormones according to the laboratory
statistics issued by the IOC medical commission. One strategy for the problem is a long-
term detection of anabolic agents by means of high resolution mass spectrometer (HR-MS).
Our latest HR-MS procedure allowed the high sensitive detection of five problematic
compounds, i.e. clenbuterol, nandrolone, methyltestosterone, metandienone and stanozolol.
However, factors influencing in the high sensitive detection became known by our subse-
quent studies. Biological background affected the detection limit of metandienone, and
endog enous nandrolone metabolite could be detected in female urine samples under certain
conditions. The biological background could be successfully eliminated by high perfor-
mance liquid chromatography (HPLC) fractionation. Pregnancy and oral administration of
norethisterone resulted in the urinary excretion of 19-norandrosterone. Both factors could
be confirmed by measuring urinary hCG or tetrahydro-norethisterone respectively. Recent-
ly, some unauthorized medicines have been misused in Olympic sports without any declara-
tion. The typical examples are bromantane and carphedon. Carphedon is a stimulant that
is structurally related to piracetam, and misused by athletes for the stimulation of oxygen

uptake. These two stimulants are detected by our steroid screening procedure.

Key words : anabolic agents, metandienone, nandrolone, bromantane, carphedone
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Urine Sample 2 ml

< XAD-2 Column

(<~ Wash with water (equi.vol)

< Elution 5 times X 0.5 ml methanol

\ Dry up under N, at 60°C

Dry residue

<—Add 50micro | L.S. (Imicro g of methyl-T)
< 1ml 0.2M-acetate pH=5.2
[<—30micro | Glufatase

[<—60°C,60min.

[<—250ul 7% potassium carbonate sol.(pH=9~10)
<—5.0 ml diethyl ethel

shaken for 10 min.

[S—"1gNa,SO,

\
Ether layer (Dry up under N, at 60°C)
Derivatization
[<———50micro | MSTFA/iTMS(1000/2)
60°C, 15min.

GC/MSD and GC/HRMS-SIM analysis

¥
Derivative

Screening Procedure for Anabolic
Steroids
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Table.1-a Chromatographic conditions by GC/MS

Instrument - HP5970 GC/MSD equipped with HP7673A ALS

Column : Ultra 1 (HP) 0.2mm ID. X 17m L
Film thickness 0.11 micro m

Oven temp : Templ 1809C hold 1min.
Temp2229°C Rate 39C/min.
Temp3300°C Rate 400C/min.
Final hold 2.0min.

Injector : Temp 290°C Split ratio 11:1

Carrier flow : 70 kpa He at 180°C

MS conditions : Transfer line ~ 300°C

Workstation HP9000-345 Unix Workstation with ChemLAN
Table.1-b Chromatographic conditions by GC/HRMS
Instrument: JEOL JMS700 Mstation equipped with HP6890GC
Column: Ultra 1 (HP) 0.2mm I.D. X 17m L. Film thickness 0.11 z m
Oven temp: Templ 180°C hold 1min.
Temp2 2299C Rate 39C/min.
Temp3 3000C Rate 40°C/min.
Final hold 3min.
Injector: Temp 2900C Split ratio 11:1
Carrier flow: 15.0 psi He at 1809C (Constant press)
MS conditions: GC Interface temp.  3000C
Chamber temp. 200°C
Ionizing energy ~ 70¢V ~ Ion Current 600 u A
Resolution ~ 1,000-10,000

Workstation:

HP model 715/64 Unix Workstation

Table.2 HPLC Conditions for Fractionation of Epimethendiol

Condition 1 |Column Capsule Pak UG120(C18),5 1 m, 2.0 mm I.D. X 150 mmL (Shiseido)
Mobile Phase A |30 % Acetonitrile aqueous solution(V/V)
Mobile Phase B |100 % Acetonitrile
Flow rate 0.4 ml/min
Fractionation @ linear gradient, from B 0 % at 0 min to B 100 % at 17.5 min
@ fraction of 9.6~10.6 min was collected
Condition 2 |Pre-column Capsule Pak UG120(Phenyl),5 2 m, 2.0 mm I.D. X 35 mmL (Shiseido)

Main Column
Mobile Phase A
Mobile Phase B
Flow rate

Fractionation

Capsule UG120(C18),5 p m, 2.0 mm I.D. X 150 mmL (Shiseido)

30 % Acetonitrile aqueous solution(V/V)

100 % Acetonitrile

0.4 mV/min

@ sample was injected into the pre-column with 100 % A

@ fraction of 7.5~9.0 min from the pre-column with 100 % A was switch to the main column

® mobile phase for the main column, 0~9.0 min = 0% B, 9.1~22.5 min = linear gradient 0 % B to 50 % B
@ fraction of 19.7~21.2 min from the main column was collected
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