ISSN 42539756 Acta Pharmacol Sm 7 B 2 SH  1900 Jul; 20 (7). 655 -658

http: /. wwew . simm. ac. on:

www , chinainfo. gov. cn/penodical - 655 -

Pharmacokinetics of 2-hydroxyflutamide, a major metabolite
of flutamide, in normal and CCl,-poisoned rats
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ABSTRACT

AIM: To swmdy the pharmacckinetics of 2-
hydroxyflutamide ( HF). a major active metabolite of
flutamide { Flu}, in normal and CCly-poisoned rats.
METHODS: Normal and CCly-poisoned rats were
given ig HF 25 mg ' kp~'. HF concentrations of
plasma were determined by HPLC with YWG C 18
column, Flu was wsed as an internal standard. The
mobile phase was composed of methanol : water = 3:2
{vol}, and absorbance was measured at A 295 nm,
RESULTS: HF elimination was inhibited in CCl,-
poisomed rats compared with normal rats. X decreased
from (0.11 £ 0.05) to (0.05+ 0.01) h™'( P <
0.01). T, was prolonged from (6.8 1.9) to {I4+
4) h { P <0.01}, I decreased from (0.18£0.06) to
{0,122 0.02) L kg ' *h™ ' { P <0.05), AUC
increased from {149 +47) to (226 + 54} mg*L™'+h
{ P<0.05). CONCLUSION; This HPLC assay was
sensitive and precise, and the elimination of HF was
inhibited due to CCl, poisoning .

INTRODUCTION

Flutamide (Flu) is a nonsteroidal antiandrogen
devoid of other hormonal activities. and effective in the
treatment of prostate cancer and benign prostatic
hyperplasia . Flu is rapidly and completely
absorbed, and metabolized widely in vivo'> . 2-
Hydroxyflutamide ( HF) is the major active metabolite
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of Flu. and its plasma concentration, elimination half
life together with blockade of androgen receptor is
greater than that of Flu*. The therapeutic effect of Flu
depends mainly on HF in vive. There were some
studies about the pharmacokinetics of Flu'?~# . Some
pharmacokinetic parameters of HF were obtained when
HF was regarded as the metabolite of Flu after Flu
dose'*®), and there was no report about pharma-
cokinetics studies of HF when it was given directly.
We determined Flu and HF simmultaneously by HPLC
assay in nommal and CCly-poisoned rats™®’, We studied
the phammacokinetics of HF when HF was given ig in
ncrmal and CCl,-poisoned rats further in this article.
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MATERIALS AND METHODS

Reagents HF was synthesized by Prof XIA
Peng ( Department of Organic Chemistry, School of
Pharmacy, Shanghai Medical University). Flu was
made by Honggi Pharmaceutical Factory of Shanghai
Medical University, and uwsed as the internal standard.
Suspension of HF was prepared in 0.5 % sodium
carboxymethyl cellulose at the concentration of 5.0 g+
L~!'. Methanol was HPLC reagent. Cyclohexane,
acetic ether. and CCl, were of AR.

Standard solution Stock solution of HF or Flu
was prepared in methanol at the concentration of 1.0 g~
L. and stored below 4 .

Rats  Sprague-Dawley rats ( Grade I, 3.
230-260 g, Cerificate Mo 02-22-2 conferred by
Shanghai Medical Experimental Animal Management
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Commiree) were purchased from Experimental Animal
Center of Shanghai Medical University. Rats were
injected s¢ CCl, 1.5 mL-kg ™' to produce liver poisoned
model.  Serum alanine aminotransferase { AlaAT ), total
bilirubin (Bil}, and albumin (Alb) were determined at
24, 48, and 72 h'¥.  CCl-poisoned rats were used at
24 h after sc CCl, in following experiments.

Medication and sampling Rats were given ig
HF 25 mg-kg™'. Blood samples were collected at
05,1.1.5,2,3,4,6,8, 10,12, 4, and48 h
vie caudal vein heparinized, and plasma was separated
and stored below ~ 20 C. Plasma 0.1 mL with
internal standard Flu (10 mg+L~!, 1.0 pg in methanol
0.1 mL) and ! mL pH 7.6 phosphate buffer solution
(0.01 mol*L™') was extracted with the mixture of
cyclohexane . acetic ether =4:1 {vol) 3 mL twice, after
centrifugation (1 300 » g, 15 min) , and the solvent
was removed under a nitrogen flow at 40 C. The
residue was dissolved in 50 pL of methanol, and 10 uL
was injected for HPLC.

HPLC assay Waters HPLC system consisted of
510 pump, 486 UV detecior. U6k injector ( Millipore
Cormporation, USA). HPLC column: YWG C 18, 10
pm, 3.9 mm x 300 mm. An equilibrating modsl
recorder XWT-10M was the product of Shanghai Dahua
Instrument Factory. Mobile phase was a mixture of
methanol: water = 3:2 (vol). Chromatography assay
was performed at room temperature using a flow rate of
1 mL - min~" which produced a back pressure of 2000
PSI. Absorbance was measured at 295 nm with 0.05
absorbance units of full scale (AUFS).

Pharmacokinetics evaluation The pharma-
cokinetic parameters of HF was calculated and analyzed
with PK-GRAPH software ( provided by Shanghai
Second Medical Univemity ).  Comparison of
pharmacokinetic parameters between nomal and CCl,-
poisoned rats was carmied out by F-test with NDST
software .

RESULTS

Chromatography There were no endogenous
imerferences at the retention time { Tr) of HF and Flu
from the biological drug-free control. The Tr of HF
and Flu were 5.8 and 8.6 min, respectively. The
minimal detection concentration of HF was 0.1 mg-
L~ Fig1).

a . b
Spiked plasma Plasma postdose

Fig1. Chromatograms of HF {a, 5.8 min) and Flu
{b, 8.6 min} in rats plasma.

Calibration and quality control The stand-
ard curve showed a good linearity over a range of 0.2
—-20 mg-L"! for HF (¥ = 0.7205X - 0.0184, r=
0.9997). The mean recoveries of HF for the method
were %4 % +4 % at 1.0mg-L™"', 98 % =7 % at 5
mg+L™!, and 96 % +5 % at 20 mg*L~'(n=5).
The intra and inter~day accuracy was determined by
calculating the relative standard deviation (RSD} at 3
control concentrations of HF, and RSD % averaged
4.45 % and 6.69 %, respectively. The detection
limit of HF was 2 ng at signal-to-noise ratio of 2.

Pharmacokinetics The curve for HF after ig in
rats was fitted with l-compartment model. HF
elimination was inhibited in CCly-poisoned rats
compared with that in pormal rats. X decreased from
(0.12£0.03) 0 (0.05£0.01) h " }{ P <0.01), T 5
was prolonged from (6.8+1.9) o (14+4) h (P <
0.01) (Tab 1. Fig2}.

Tab1. Pharmacokinetics of HF in normal and CCl,-

poisoned rats. n=5rats. X zts.

P> 0.05, P <0.05, P<0.01 vs normal.
Parameter Nommal Poisoned
K.s/h! 0.40£0.12 .24 £ 0. 16°
K/h™! 0.11 £0.03 0.05£0.0I°
Te/h 6.8+1.9 14+4°
Vg F'sL-kg™! 2.1x£0.3 2.7£0.8
Ci-F/L'kg™"-h”' 0.18£0.06 0.12+0.02°
AUC /mg-L~'-h 149+ 47 226 + 54°
T./h 4.0+0.6 11.6+2.T
Crn /g L™" 9.3x1.9 6.6+£2.7

DISCUSSION

We used Flu as an internal standard to determine
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Fig 2. HF concentration in plasma of pormal and
CCly-poisoned rats. n=5rmats. ¥z s.

the pharmacokinetics of HF by HPLC method when rats
were given ig HF, and the method was simple and
sensitive.  The detection limit of HF was 2 ng. The
maximal absorbance wavelength of Flu and HF were
2944 and 291.8 nm. respectively. and we chose 293
nm as the determination wavelength. There were some
HPLC methods for anatysis of Flu and/or HF when Flu
was administered®®', The plasma sample volume was
2 mL in the first method, and its detection limit of HF
was 2 ng*. There was pbosphaie in the second
method, and its detection limit was 6 ng'®’. The
detection limit of HF was 4.5 ng in the third
method).  In our former report, HF detection limit
was 2 ng o™,

The pharmacokinetics of HF in normal rats was
provided in our study. The elimination half life of Flu
with its active metabolite HF was (1.19+0.29) h and
{99 + 0.7) h in normal rats given ig Flu,
respectively™ . If rats were given ig HF directly, its
elimination half life was (6.9 +1.9) h. There might
be a feedback inhibition of HF elimination due to other
metabolites while rats were given ig Flu,

Injecting sc¢ CCl, could induce cholestasis in rats,
and slow down the absorpion of dmg through
gastrointestinat duct'®®) . Qur results indicated that the
absorption of HF was slowed down in CCly-poisoned
rats compared with that in normal rats. The result was
in accordance with the absorption of Flu in OCly-
poisoned pats &' Coax and T, depend  on
absorption, distribution, and elimination of dmg in
vive . In our former report, 7, of Flu was delayed in
CCly-poisoned rats, and g, of Flu was higher than

that in normal rats. The absorplion and elimination of
Flu were both slowed down in CCli-poisoned rats, but
the distribution volune of Flu decreased sigmificantly in
CCl,-poisoned rats (P <0.01). In this study, T,
of HF was delayed in CCly-poisoned rats ( P < (.01),
and €y of HF decreased from (9.3+1.9) mg-L~' 10
(6.6x2.7) mg-L~'( P> 0.05). The absorption
and elimination of HF were both slowed down in CCl,-
poisoned rals, but there was po significant difference of
HF distribution volume between CCl,-poisoned rats and
normal rats ( P >0.05). Liver is a major organ of
drug metabolism. The activities of metabolizing
enzymes would be decreased on accounmt of (OCly-
poisoned liver'™ . The result that HF elimination was
significantly inhibited in CCly-poisoned rats suggested
that liver should be the major organ of HF metabolism.
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