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In vitro Metabolism of Stanozolol to 3-Hydroxystanozolol in the
Liver S-9 Fraction of Polychlorinated Biphenyl-treated Rats
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Korea Institute of Science and Technology

Abstract — Stanozolol (STZ, 170-methyl-17B-hydroxy-5a-androstano-(3,2-¢) pyrazole), an anaholic ste-
roid, is an abused drug by body-builders or atheletes, as well as medicine for treatment of aplastic anemia
and vascular thrombosis. In human volunteers, the major urinary metabolite of STZ was reported to be 3-
hydroxystanozolol that was identified by gas chromatography-mass selective detector (GC/MSD). The
objective of this experiment is to investigate the # vitro metabolism of STZ in liver S-9 fraction of poly-
chlorinated biphenyl-induced rats. Reaction mixture including STZ as substrate and the S-9 fraction was
extracted with diethyl ether and quantified by the selected ion monitoring mode of GC/MSD. The selected
concentration of substrate STZ is 100 nmole and the selected time for incubation in the reaction mixture
was determined to 60 min. The amount of 3"-hydroxystanozolol produced was increased by about 6-fold in
the reaction medium including the liver S-9 fraction of polychlorinated biphenyl-induced rats, compared to
that of untreated rats. Inhibitors of cytochrome P450, SKF-525A and 7,8-benzoflavone, decreased the pro-
duction of 3'-hydroxystanozolo! by about 89~100% and 65~75%, respectively. In conclusion, hydroxylation
of STZ into 3-hydroxystanozolol is confirmed by GC/MSD and is catalyzed by cytochrome P450.

Keywords [ In vitro, metabolism, stanozolol, 3'-hydroxystanozolol, gas chromatography-mass selective
detector, polychlorinated biphenyl, cytochrome P450.
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AleF — Stanozolok> 3FU2EE(Seoul, KoreayllA, B-
nicotinamide adenine dinucleotide phosphate, gluco-
se-6-phosphate, bovine serum albumin 2! trimethyl-
silyl imidazole Sigma(St. Louis, MO, USA)°lA
T8k}, 3-Hydroxystanozolole Dr. M. Donike
A3 4(Cologne, Germany)ZHF-E] 3ol A5
t}. SKF-525AF Smith Kline & French Lab.(Phi-
ladelphia, PA, USA)°ll4l, polychlorinated biphenyl
(octa)¥} 7,8-benzoflavone= Wako(Osaka, Japan)oll A,
calusterone Upjohn Co.(Kalamanzoo, MI, USA)°]|
4], N-methyl-N-trimethylsilyl-heptafluorobutyramide
¢} N-methyl-bis-heptafluorobutyramidei= Macherey
& Nagel(Germany)olld, 18]z 71 9] BQ3F AJeke
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silica capillary Z%(17 m, lengthX0.2 mm, internal
diameter X033 um, film thickness)& AM&-3F3ich.
GCY| FYF9 L£5= 280°C, transfer line?] &&=
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HES 8471, WEEFEAE calusterone(20
ppm, 25 u)S 7Fect, of7]e) diethyl ether 5 miZ
2ol 20 H%<F mechanical shaker(Buchler, Ger-
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Stanozolol2 m/z 143(D-ring cleavage), 581(QM*-
15), 596(M*")=, 3-hydroxystanozolol= my/z 143,
378, 669(M*-15), 634M"E, WHEFLEA! calu-
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Fig. 1 —Ion chromatograms of authentic 3'-hydroxystano-
zolol (m/z 669, M*+15; m/z 684, M.
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Fig. 2 —Ion chromatograms obtaining from A) reaction
mixture not including stanozolol (the same
condition as in B) except for stanozolol), and B)
reaction mixture including the S-9 fraction of
polychlorinated biphenyl-pretreated rats and 100
nmol stanozolol.
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Fig. 3 — Calibration curve of 3-hydroxystanozolol. The
slope of the equation of the calibration plot is
0.135 and the intercept of y-axis is 0.000164 with
the relative coefficient of 0.994.
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Fig. 4 — Effect of various stanozolol concentrations on the
amount of 3-hydroxystanozolol produced in
reaction mixture including the S-9 fraction. The
incubation time in reaction mixture is 40 min.
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Fig. 5 —Effect of incubation times on the amount of 3'-
hydroxystanozolol produced in reaction mixture
including the S-9 fraction (100 nmole of stanozolol
as subsrate was used).

Table I -Effects of S-9 fraction of polychirorinated
biphenyl (PCB)-pretreated rats on the metabolism
of stanozolol

3'-Hydroxystanozolol

Pre-treatment (pmol produced/mg protein)

Untreated 7.5
14.6
PCB-pretreated 80.3
56.9

5 100 nmolelUTHFig. 4). B wliFAITHG AR
STZOHS] trbxA] &9 FXM(Fig. 502 HE o] AY
of A}83171 9t HEd vliofAZE 60202 A
stsltt, Table 1ol YeEbAd ZAA ™, STZL poly-
chlorinated biphenyts 3t rate] 7Hg o2 HE A
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AETE 2k 6dl) 78I, o]EE 7171 polychlo-
rinated biphenyl®] 2l3te] £%% rate] 7+ S99
cytochrome P4509] Z71el| 7IQ1sk ZQAXE 73T
EH 07 cytochrome P4502] inhibitor® &l Sl
+ SKF525A%} cytochrome 1A2 inhibitor$! 7,8-
benzoflavone(o-naphthoflavone)= AHg-3te] STZOH
9] e S5

o] A3%E Table Ol YeERHRUTE SKF-525A%
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Table I - Effects of cytochrome P450 inhibitors on the
metabolism of stanozolol

3-Hydroxystanozolol

Inhibitors mol produced/m Inhibition
M) (prol producedmg %)
Control
0 80.3 -
56.9
SKF-525A
100 10.2 88.6
5.5
500 ND? 100.0
NDa
7,8-Benzoflavone
10 10.6 74.0
25.1
50 24.0 64.5
24.7

*ND, Not detected
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UM=. cytochrome P4500] &2 S 7HAa 3
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