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Pharmacokinetics of 2-hydroxyflutamide。a major metabolite 
of flutamide，in normal and CC14-poisoned rats 
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AⅡ~I· To study tI1e pharmacokinetics of 2． 

hydroxyflutamide L HFj，a major active metabohte of 

flu~nide(F1u)，in normal and C04一poisoned rats． 

METHODS： Normal and oCk．poisoned rats were 

given ig H卜 25 mg-k2一 ． 吁 concentrations of 

plasma  determined bv HPIC wim YWG C l8 

column，F1u was used as all internal shq／ldard． rIbc 

mobile phase was composed ofmethanol：water=3：2 

(vo1)，and absorbance was measured at 295 IⅥn． 

肛 SULTS：吁 eliminadon was inhibited in CCh． 

po isoned rats conlparedwith normal rats． K de~reased 

from (0．11±0．05)to (0．O5土0．01)h (P< 

0．0lj，Tl／2was prolongedfrom(6．8土l_9)to(14± 

4)h(P<0．01)，6'／decreasedfrom (0．18±0．06)to 

(0．12±0．02)L-虹 _。-h_。(P<0．05)，AUC 

increasedfrom (149±47)to(226±54)mg-L -h 

(P<0．05)． CONCLUSION： sHHC assaywas 

Sellshive and precise，and the elimination of吁  

inhibited due to o po isoning． 

F1utamide (Flu)is a nonsteroidal amiandrogen 

devoid ofother horraonal acdvities，and effectivein the 

treatment of prostate c&tlcer and benign prostatic 

hyperplasia ． Flu is rapidly and completely 

absorbed， and metabolized widely in vivo ． 2． 

Hydroxyfhtamide(HF)is the major active membofite 
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of F1u．and its plasma concentration．elimination half 

Ufe together with blockade of androgen receptor is 

greaterthan that of F1u ．Thetherapeutic effect of F1u 

depends mainly on 吁 in vivo There were some 

studies about the pharmacokinetics of F1uL 一 Some 

phannacokinetic paffameters of HF weIe obtained when 

HF was regarded as the metabolite of Ru after F1u 

doseL 一 ． and there was no report about。ham1a． 

cokinetics studies of吁 when it was given directly． 

we determined Ru and 吁 simultaneously by HPIC 

assay in normal and oCh—poisoned ratsL ．W色studied 

pharmacokinetics of吁 when HF was given ig in 

nolTiflalandoCk．poisonedrats fur~erin this aaicle 
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Reagents 吁 was synthesized by Pmf Ⅺ A 

Peng LI)eparffnent of Organic Chemistry，School of 

Pharmacy．Shanghai Medical University)． F1u was 

made by Hongqi Pharmaceutical Factory of Shanghai 

Medical University，and used as the intemal standard． 

Suspension of HF was prepared in 0．5 ％ sodium 

carboxymethyl cellulose at the concentration of 5．0 g· 

L一 ． Methanol was HPLC reagent． Cyclohexane． 

acetic ether，andaCkwere ofAR． 

Standard solulion Stocksolution ofI-IF orFlu 

was preparedin methanolat the concentration of1．0 g· 

L-。．and stored below 4℃ ． 

Rats Sprague-Dawley rats(Grade 1I，舍， 
230一矗j0 g， Cerdficate № 02-22-2 conferred bv 
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Committee) 州 purchased from Experimental Animal 

Center of Shanghai Medical U丌jversity． Rats wefe 

injected sc cck 1．5 I11L’ to produce liver poisoned 

model Sealrn al e a~tinotransferase(A1aAT)，total 

bilirubin(Bil)，and albtmmn(Alb)were de忙nniⅡed at 

．24 48，and 72 h、 ． OCk—poisoned rats州 used at 

24 h after scoCkinfollowing experiments． 
M e,eaton and sampling Ratswere givenig 

HF 25 g‘ 一 Blood samples were collectexl at 

0 5，1．I．5，2，3，4，6，8，l0，i2，24，and 48 h 

v caudal vein he~ 'inized．and plasma was separated 

and stored below 一20 ℃ P1舢 0．1 mL wim 

internal standard F1u【10 rrIg’L～，1．O inmethanol 

0．1 mL)and l mL pH 7．6口hosphate buffer solution 

c0 0l mO1·L_’)was extracted wi吐l the mixture of 

cyclohexane：acetic ether=4：l(vo1)3 mL twice，after 

centrifugation(1 500 ×g，15mil1)，andthe solvent 

was removed under a nitrogen flow at 40 ℃ ． 】e 

residue was dissolved in 50止 of m~thallol，and 10“L 

wasi ec dforH PlC ． 

ItPIA2 assay Waters HPLC system consisted of 

510 pump，486 uV detector，U6kinjector(Millip~e 

Corporation，USA)． HHC co]ttrrm：YWlG C l8，l0 

tan．3．9 mm × 300 mrf1． An equilibrating nmdel 

recorderX、 r．104 was the product of Shanglmi Dlttlua 

Instrurnent Factory． Mobile phase was a mixture of 

methanol：water=3：2【vo1)． Chromatography assay 

was performed at rootlltemperature using aflow rate of 

lⅡ1I_·rain一 which produced a back[~ Ssllre of 2000 

PSI． Absorbance was raeasured at 295 nii1with 0．05 

absorbance units of fuI1 scale cAUFS)． 

Pl~mmaeoldnefies evaluation r丌1e phaITrIa． 

coldnetic parameters of HFwas calculated and analyzed 

with PK-GRAPH softwane {provided by Shanglmi 

Second Medical University )． Coro4~arison of 

pharmacokinetic p&ranleters between normal and CC — 

poisoned rats was carried out by F test with NDST 

software 

RESUIJTS 

Ch nal[0 phy There were no endogenous 

interferences at the retention time{Tr)ofI-IF and Flu 

from the biological drug-free contro1． The Tr of HF 

and Flu were 5．8 and 8．6 mill，respectively． The 

minimal detecnion concentration of HF was 0 1 mg· 

L (Fig 1)． 

Spiked plasma Plasma postdose 

F培1． a∞啪碍t0鲫 ns 0￡lⅢ ca，5．8瑚in)aJldFlu 

cb．8．6廿Iin)ilI“啦 plasma． 

Calibration and quaUty control 】e stand 

ard curve showed a good linearity over a range of 0．2 

— 20mg·L for肝 (y=0．7205X一0．0184，r= 

0．9997)． 1t meltll recoveries of盱 forthemethod 

we把 94 ％ 土4％ at 1．0mg·L～ ．9e ％ ±7 ％ at 5 

mg·L一 ，and 96％ ±5％ at 20 mg·L 【n=5)． 

The kntra and inter-day accuracy was determined by 

calculating the relative standard deviation(RSD)at 3 

control concentrations of盱 ．and RSD ％ aYera~  

4．45 ％ and 6．69 ％ ．respectively． 1he detection 

limit of HF was 2 ng at si卸叫一to-noise ratio of 2． 

Pha】m1aI=0k edcs e cH．PceforHF afterigin 

rats was fitted with 1．compartment mode1． HF 

elimination was inhibited in OCh poisoned rats 

coml~cedwiththatin normal rats K ~creased h℃m 

(0．11±0．03)to(0．05±0．01)h (P<0．01)，T【，2 

was prolonged om (6．8±1．9)to【i4±4)h(P( 

0．01)(Tlab l Fig 2)． 

Tab1． Pl~a'macoldnefics ofttF ilI n唧 -al锄d Cc1． 

pois r 临． n=5 r吣 ． 置±s． 

>O．05． 《0．05．个 <0．ol 瑚煳 ． 

DISCUSSIoN 

We used F1u as aIlinternal standard to determine 
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啦 2． ItF concentration in 跗 1la of l1c alId 

OCk-l~ nedIab． n=5 tats． 霉±s． 

the p~ okinedcs of HF bv HPI C method when rats 

were given ig HF．and tIle method was simple and 

SellsitiVe detection limit of HF H 2 ng 

maximal absorbance wavelength of F1u and HF were 

)4．4 and 291．8 rliil．respectively．and we chose 295 

rliil asthe deten onwavelength． There were soril~ 

HPIC methodsfor analysis of F1u and／orHFwhen F1u 

was administeredL 驯． The plasma sample volume was 

2 mL i13 the胁 t method．and its detection limit of HF 

was 2 ng ． There was pbo~hate in the second 

rnethod．and its detection limit was 6 ngL ． The 

detection limit of I-IF was 4．5 n旦 in the third 

methodL“
． 
In our former rel~r1．HF detection limit 

ras 2 ngtooL ． 

The pharmacokinetics of HF in normal rats was 

provided in our smdy． The elin~ ation halflife ofFlu 

th I戗active metabolite HF was(1．19±0 29)h and 

(9．9 ± 0．7) h in normal rats given ig F1u， 

respectively ． If rats were given ig HF directly．its 

elimination half life was f6．9±1．9)h． There might 

be a feedback inhibidOn of HF elimination due tO other 

metal~liteswhile ratswere givenig F1u． 

ecting scO couldinduce cholestasisin rats， 

and slow down the absorpfion of drug through 

gastrointestinal duct~0· 
．
Our results indicated that tI1e 

absorp~on of HF was slowed down in EEL,-poisoned 

rats comparedwiththatin normal rats． 111e resultwas 

in accordm~ce 州出 the absor~tion of Flu in OCh- 

poisoned rats ． Cnm and Ⅲ depend Oil 

al：~orption，distribution， and elimination of drug 

0 In ourformer report，r[ 0fnuwas delayed"In 

(iI214-1misoned rats，I皿d C一 0f Flu was higher than 

山at in normal rats． The absomdon and elilllirl~ oI1 of 

F1u were bo山 slowed d wn in OCk．poisoned rats，but 

the distribufion volume of Flu decreased significantly in 

CC14一poisoned rats【P<0 01) In this study， 

ofHF ％ delayed in cCk—poisoned rats(P<0．0J)， 

and C t】ax 0fHFdecreasedfrom(9．3±1 9)mg‘L to 

(6 6±2．7)mg·L (P> 0．05)． absorpUon 

and elimination of HF were b slowed d wI1 in CCk— 

poisoned rats．but there was 11o significant differenoe of 

HF distribution volurne betweenoC —poisoned rats and 

normal rats(P>0．05)． Liver is a major orgall of 

drug meta~ lism ．n1e activides of meta~ lizing 

enzymes would be decreased on account of CC14一 

poisoned liverL The result that HF elimination was 

significantly i bited in OCh—poisoned rats suggested 

thatliver should bethe n~jor orgarl ofHFmetabolism． 
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氟他胺的主要代谢产物2-羟基氟他胺 

在正常及 吼 幅 大鼠脯 物动 
，2- 

婪蓬 ， (上海医科大学药学院 
药理学教研室，上海 200032，中国) 

关键词 2 羟基氟他胺：药物动力学 

四氯化碳中毒；高压液相色谱法 

目的：研究氟他胺的一个主要活性代谢产物2 羟 

基氟他胺(HF)在正常及aCk中毒大鼠的药物动力 

学．方法：正常及 cch中毒大鼠灌胃HF 25 mg· 
_ 。  

采用高压液相色谱法测定HF浓度，以氟他 

胺为内标，色谱柱填料为 YWG C18．流动相为甲 

醇：水=鲁：2(体积比)，检测波长为 295 nlT1． 结 

果：与正常大鼠比较，HF在cch中毒大鼠的消除 

明显受到抑制 由(0 l1±0．05)h 减小到 

(O．05±0 01)h (P<0．01j， 1，2由(6 8±1．9)h 

延长到(14±4)h(P<0．O1)，Cl由(0．18±0．06) 

L·kgI1·h 下降到(0 12±0．02)L· ·h (P< 

0．05)，AUC由(149±47)mg·L一 ·h增加至0(226± 

54)frIg·LI1·h(P<0．05)． 结论：该高压液相色 

谱法灵敏、准确． 在 0C14中毒大鼠，I-ZF的消除 

明显受到抑制． 

《现代药理实验方法》出版 
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