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Tab 1. The dosage . administration methods of anabolic steroids and their life time in urine

Anabolic steraid Dosage Administration ‘ Life time
{mg) method in urine (h)

Bolasterone 50 po (single) 84
Boldenone 50 po (twice) 83
Clostchol 20 im (single) 15 d {above)
Drostanalone 30 po (single) 84
Fluoxymcstcrone 20 po (single) 34
Furazabol 1 po (single) 50
Mestanolone 40 po (single) 3%
Mesterolone 25 no (single) 108
Methenclone 25 po (single } gd
Methendienone 20 po {twice } 50
Methyltesiosicrone 20 po (single) 68
Nandrolone 30 im (single ) 15  {above !
Norethandrolone 20 po (single) 58
Oral — turinabol 10 po (twice) 63
Oxandrolone 5 po (single) 5
Oxymesterone 20 po (twice } 6d
Oxymetholone 5 po (twice} 32
Stanozolol 10 po {single) 82
Testosterone 50 im (single } 73
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Fig t. The ion (m/z 432 )chromatograms of testosicrone
and cpitestosterone in (A)a normal urine sample and {B)

2 lesiosicrone positive urine sample . 1. DHEA :

2 . Epitestosterone ; 3. 1 -~ OH-Androsteronc and 11- OH~
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Tab 2. Some GC/MS properties of anabolic steroids and their metabolites

Steroid or its Met . RT (min ) Characteristic ions
50 ~ Androstan — 17— one 14.1 272 331
{ISTD)

Bolasterone Met 20.3 449 374 143

* Boldenone Met 1 6.1 430 45 19
Boldenone Met 2 164 432 417 194
Clostebol 205 466 451
Clostebol Met 21.0 468 453
Drostanolone Met 1 17.9 448 433 343
Prostanolone Met 2 20.7 536 521
Fluoxymesteronc Met 223 642 552 447 143
Furazabol 248 402 387 143
Furazabol Met 28.9 490 231 218
Mestanolone Met 19.3 450 435 143
Mesterolone 188 448 433
Mectandienone Met 23.7 532 517
Methenolone Met 18.7 446 431
Mcthenolone 208 446 431
Methyltestosterone Met 18.8 450 435 143
Nandrolone Met 1 16.1 420 405 315
Nandrolone Met 2 16.9 420 405 IR
Norethandrolone 23.1 446 287
Norethandrolone Met 1 228 421 33 245
Norethandrolone Met 2 23.0 4 33 245
Oral~ Tunnabol 24.7 478 240 143
Oral - Turinabel Met 29.2 532 318 23 218
Onandrolone 23.0 378 363 143
Oxymestcrone 24 8 34 44 189
Oxymetholone Met 1 259 S50 460 143
Oxymetholone Met 2 . 254 640 550 460 143
Stanozolot Met 1 29.3 360 545 254 143
Stanozolol Met 2 294 S60 545 254 143
Stanozolol Met 3 31.7 s60 470 RO 218
Stanozolol Met 4 33.0 648 558 254 218
Stanozolol Met 5 33.4 648 558 2 218
Testosterone 200 432 417

Epitestosteronc 19.1 432 417
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Tab 3. The main metabolic pathways of anabolic steroids

Anabolic steroid Metabolic pathway

Bolasterone Full red .

Boldenone Parent . part red . and keto 3 to 17,17 —cpi
Clostebol Parent . part red . and keto 3 10 17
Drostanolone Parent » Keto 3 to 17 . Hydroxy
Fluoxymesterone 6— Hydroxy

Furazabol Parent ; 16 ~ hydroxy
Mestanolone Parent - Full Red . - 16— hydroxy
Mesterolone Parent . keto 3 to |7

Methenolone Parent . Keto 3 to 17
Methandienone 6 —Hydroxy . 17 —epi
Methyltestosierone Full red .

. “Nandrolone Part red . and keto 3 to 17
Norethandralone " Parent . full red . ,. full red - and hydroxy
Oral - turinabot Parent . 6 — hydroxy - 6 - [6 —dihydroxy - 6 - 12~ dihydroxy
Oxandrolonc Parent . 17—epi » 16— hydroxy
Oxymeslerone Parent . full red -

Oxymetholone Full red

Stanozolol Parent .3 —hydroxy -4 —hydroxy -3 ' 16 —dihydroxy » 4, 16 —dihydroxy » 16 —hydroxy
Testoslerone Endogenous steroid

Epitestosterone Endogenous steroid

The full reduction is represented by “full red.” and the partial reduction is represented by “part red .” The
hydroxylization at position 6 is represented by “6— hydroxy” . Thé position change of keto—group from 3 to 17 is
represented by “keto 3 to 177 and the epimerization al position 17 is represented by “17—epi ” .
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Fig 2. The mass spectrum of oxymesterone (A )bolasterone metabolite (tetra — hydrobolasterone )
(B). methyltestosterone metabolite {tetra — hydromethyltesiosterone HC) + stanozolol (D)and stanozolol
metabolite (16— OH — stanozolol) (E) .
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Tab 4. The detection limits of anabolic steroids

Detection limit

Anabolic steroid Lowest injection Concen . in

o amount {ng) urine (ng/mi)
Bolasterone 0.1 ' 1.0
Boldenone ‘ 0.05 0.5
Drostanolone 01 1.0
Fluoxymesterone 0.5 5.0
Mesianolone 0.1 10
Methyltestosterone 0.05 0.5
Nandrolone 0.05 . 0.5
Norcthandrolone 0.5 : 5.0
Oral - (urinabol 0.3 3.0
Oxandrolone 0.3 3.0
Oxymesterone 0.1 1.0
Oxymetholone 6.5 , 5.0
Stanozolol 0.5 5.0
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THE CHROMATOGRAPHIC-MASS SPECTROMETRIC
ANALYSIS AND DETECTION OF ANABOLIC STEROIDS IN
HUMAN URINES AND METABOLIC STUDY

J Zha.ng »CS Liu, HG Bi, YZ Zhang*, L Ye* and TH Zhou

(Instinute of Materia Medica , Chinese Academy of Medical Sciences . Beying 100050 ; * National Rescarch Instirute of
Sports Medicine , Bejjing 100061}

ABSTRACT  Nineteen anabolic steroids were separately administerd to healthy
men . Anabolic steroid metabolites were isolated and extracted from the collected urine
samples following an integrated procedure . The main metabolic pathways of these drugs
were made clear after the investigation by GC-MS. Based on the obtained
chromatographic— mass spectrometric data of anabolic steroids . a method for large scale
and routine analysis of anabolic steroids was set up .

Key words  Anabolic steroids ; Urine analysis ; GC/MS
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