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Stere0sld 啦ve me切bDli锄 0f metoprolol in is0|ated rat liver~ 
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(／na／tu~e ofC／／n／e~／Pharmaco／o~ ， 嘶 Med／c~ ，No~ing210029，China) 
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A卫Ⅵ：To study the stere~eleetive Dharrnao0． 

kin~[ic8 0f the enantiomem of metopmlol(MeI)． 
舾 Ⅱ I('DS： n1e el~ntiomers 0f Mel w re 

metabolized in is0】矗led mt liver witll he瑚0d I卜 
free IINNtillln． |I1豫 em~ntiomers of Met 眦  

amly~ t willl HPLc． REsIⅡ腮 ： nle linear 

bn csweIefotEnd in 3 do8es(0．16．0．32，and 

O．64 n )of R．(+)．and．s．(一)．MeI． It1e 
time-eoneen~ tion curge of Met w舾 fitted in flint 

m~ter-kinetics c0吐IDarlnHlt mode1． TheIe were 

differences in the~ kinetie Ier8 
(K，T1彪，8rd cz)between吐 d柚n ol蛳 B at 
the sanle dose(P<0．01)． nle ratio 0f liver 

eleareIlce of．s．(一)．Me 尺．(+)．Met wa宕0．14 
一 O．17． 00】 『团0N：~ okinedes of 

er瑚  0哪Ier8 0fMet．m tlle iso~ed mt fiver 

stere~eleetive，-Mth a DleI_eI al cleaIafl。e of 

尺一(+ )一Met， which dindIla w蚋 not a 
e日I r凼le pmee~． 

1~Ietopmld (Met) is a lipid-soluble 8 
~trenoeeptor blocker．mainly nlE 蜀ed in the 

liverL ． In mt．about 95 ％ 0f the oral dose 

w砸 elimimted during tlle fi埘 p鹊s tIlro dl the 

live一驯． MeI is 1lsed a8 a mcemic n~xllre． 

R-(+)一aIld S．(一)．Met． Most of 8-blocking 

ac vi婶 resides in the ．s一(一)．enal1tio nersu J． 
TI stere~eleetive metab srI1 0f Met wa宕found 

inllLlman aIld ratliverL ．3 J．butthe differencesin 

the kinetics of the 2 isorneIs by sh】小 On 

~ysido cmodel have not been re~orted．Inthe 
present sh】dy， the ~ kineties 0f twD 
e咖 60mers were stuaied to test t}le 

s~ eleetive metabolism 0f Met 

M 卫口lIAJ AND M暇Ⅱ I(m S 

n 瞻 R-(+)-al1d ．s一(一)一MeI 

h畸鲥 byt1Ie I ∞ of0 ， 
38 蚴 ． 

∞ ∞ to Pmr Yia-Di． PhⅡ86-25-661-9141， 4 

Fl皿 缸 25_650-8960． 

R∞d l9 —0孓29 1 l 19994~-20 

ta (1~ ter，puri母 >99％ ，rap S一(一)一 
Met 94—95 ，R一(+)．Met 93—94℃ )were 
kindly nr0vided by Prd M REIDt~ BERc of 

Comell IJmversity of USA． Dextran was 

口Ilrchased from Stumgt~  Institute 0f 

Biochemistry． Tetrahy~ funm was Dun矗lased 

from Yixin Che~ eal Plants． Tetmhydrof~  

wa8 treatedwidl K0H pellets overnightt0代瑚 ve 

water． The KOH wa宕removedbvfll~ tion and 

the tetrahydmftm~ wa宕purified by aistill~tion． 

Other reaIrents med weIe AR． 

／Aver pe1．f啦 n sprague-I~wley rats of 

either$e】【(n=36，Ji~ngsu Ani蚰 l Q【lility№ 
wa宕 )weighing 2o0—250 g fasted 
for12 h beforeliver l ∞ ． |I1豫 livers re 

perfumed in a reeil,etdating system th an inlet 

catheter advanoed into the D0nal vein and 蛐 

outlet ea~eter into the superior lrena c aL ． 

nle bi1e duct w日8 eannuhtted． n1e peff~ion 

nlt~llln eomisted 0f K-H buffer 130 mL． 

including 0．2％ glu~ e．1．5％ dextran and 

O．0(I5 ％ ben~lpenieillin． 皿1e IIltNtillin was 

oxygemted by ng it t}lrou a thin-w~  

tubethat pa88ed95 ％ +5 ％ Co2 at a rate of 

2— 3 L·min-。 The pH w日s maintained at 

7．35—7．45． nle liverw舾 peffused 30 mL· 

llliIl at 37 ll8i】嚷 a reeim ~ating system 

(Al曲ec mDdel 1000，UsA)． After R一(+)一Or 
．s一(一)一Met哪 addedintothe re．~rvlor after 30 
mill peffusion，the re．~rvoirw ed 0．5 mL 

eeeh at various times and 0．5 mL ofnlt~ unl was 

repl~isb．ed． 

Al噙I 0f -(+)-Met mld S．(一)． 
M et Sample 0．5mLwa8 em'aetedwitll2．0mL 

~cetie acid afteralk~ tionwitll 0．05mL Na0H 

2 m呦 l·L_。． n1e o~ nic layer wa宕evaporated 

at 6o一70 ℃ in a st 珊 0f M ． n1e residue 

wa宕dissolved witll 0．5 mL mobile nha8e al1d then 

as8a d by Shjmad zI】LC-4A HPIC system with 

RF_530 fluorescence spee~ 'nonitor， 302 

lml， 284 lmlL ． It1e mobile nha8e 

c0唧 rised of 813％ wa惦r d 加 ％ 

tetrahydmfur~ ． Flow ratew舾 0．4mL·min一 ． 

Absolute n，cov es were 98 ％ + 3 ％ ． the 
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coefficients of intra-and inter-assay weIe within 

5％ and 6 ％ ．respectively． 

Phln-nlll~ ．u~ lysis To a,．qsess 

whether it possessed linear kinetics pmpertles at 

O．16一O．64 mg．the principle of superposifion 

was used J． Ihe concer~ation-time COlLrses 

were analyzed with CAP pro~mn (LUO Jian- 

ng et al，Department ofMathematics，Nanjing 
Medical Uuiversity)． Staffstic analysis was 

carried out using t-test． 

REi Ⅱ 

~ togra~l of R-(+)·and S·(一)· 
Met The retention times of R一(+)一and 

S．(一)一Met weIe 9．16 and 9．15 min，respec． 
fively． Their metabolites were well—seperated 

th月一(+)一and S一(一)一Met(Fig 1)． 

三 
茸 

糯 

i 

R-f+)-Met -(一)．Me! 

日g1． 皿PLc 0f (一)·trot置一(+)-n 0p∞H (0．越 

珥 )litter pE而d∞ h 舯 mh1． 

PharⅡ姐∞0I口i舶 廿璐 The time c删山 of 

月一(+)一Met and S一(一)一Met concentration of 3 
doses in the perfus~ag fluid n舶 m ir wa8 

illustrated(Fig2)． 

Linear kinetlcs were found with 月一("1-)． 

and S一(一)一Met 0．16，0．32，and 0．64 nag 
(Fig 3)． 

n eoneentration fitted in first order- 

k嘶 娼 a口Ⅻdir】暇to疆 。叫 弼咖 H吐rmde1．Tl 

rq m coe~eieats all>0．99(P<0．O1)． 
For 0．16 nag S．(一)．Met and 一(一)．Met， 
T1／2weIe(24．4±2．9)and(3．6±1．4)min； 

0 

Time／rain 

Flg2． M咖 |0“ pcrr~  Isvt~ted ratliver． 

Tim e／mtn 

C／weld(4．5±0．5)and(30±8)mL·L～， 
respectively． and n0 significant cli珏 rer1c wa8 

found bet’ eeIl the 3 doses (P > 0．05)． 
Significant differences were found between the 2 

enantiomers of the sanle dose，the S．(一)-／月一 
(-I-)一Met ratio of T1／2 and G／were 6．09— 

7．1l，0．14一O．17．respectively(Tab 1)． 

D CUS目_0N 

Metoprolol is a lipid-soluble B adrenoeeptor 

antagonist． Si~,le oral doBe of metopmlol have 

beell shownin one stuayinthe humanto undergo 

stereoselecfive oral clearence， producing the 

plasma concentration with a S一(一)一／R一(+)． 

0  0  

一-i H_启一_．1_ ／Ⅱ。 2 8g u 
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置·(+)-Met 0．16l 0．韭 l 0．64 珊鬯 缸 isolated lit liver 
^=6 r岫；． ± ． >0．05l叩 <0．O1坩置-{+)．M吼． 

enanti0lrIer8 劬  of 1．37~9J
． T，1is eI瑚 ti0． 

selectivity have proposedt0be dueto D n al 

O-de~ ylation of the R．(+)．metop~M ，a 
rn or patI嗍 ， ∞-d哪n吐II订ation of the 
metc~ lol， a minor pathway， is pDrted 

selectively for S-(一)-enanti0lrIer，aIld should 
have the opposite effee~ on cle~-ellce of the 

en~iomem of metopmlolL ． In our study．1inear 

kineticswezefound ofthe dose ofS．(一)．Met or 

R．(+)．Net0．16，0．32，aIld0．64 n城wjtllt}1e 
pnnelple 0t 驯perp0劬 0n’ whlell wa8 in 0d 

agre咖蛳n with the 0u吕1-e~rt by using 
娜 殉 血 MetC加J

． n砖 S．(一)．Me R．(+)． 
Met ratio ofthe liver ck坦rence b 【ween the tllree 

doses wa8 0．14—0．17． 田 isolated rat liver 

had the greater ability to eliminate R．(+)．Met 

than S．(一)．Met． nle hi stere~eleetivity 
between the metabolism of the enanti0lrIer8 

implied a D】 al eli~ tion of R．(+)． 
Met． Furtheri1westi事 -,vith liver eymeh~me 

R∞ is needed to find the mechanism of the 

nha玎nacokj c ste~eoseleetivity between the two 

en~ntiomem． 
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美托洛尔在离体大鼠肝上的立体选择性代谢 

陈小祥，张银娣 ，沈建平 定，7』 } 
菲 蚕 天孚丽 理研究所．南京210029，中国) 

关键词 美托洛尔；肝；药物动力学 ；光学异构 

目的：研究美托洛尔光学异构体在离体大鼠肝灌 

流上的药物动力学的立体选择性差异． 方法 ：美 
托洛尔光学异构体在离体大鼠肝灌流中作循环式 

灌流，用高效液相色谱法进行 定量分析 ． 结果： 

0．16，0．32和 0．64 n 三种不同剂量的美托洛尔光 

学异构体在离体大鼠肝脏中消除过程 ，经叠加原 

则认为不存在饱和机制 ，符合单室模型一级动力 
学过程，在三种剂量下，两种异构体间的动力学 

参数 ／2，置和 cz均存 在着显 著性 差异 (P< 

0．01)，其 S．(一)．Met／R．(+)．Net的 a 比值为 

0．14—0．17． 结论：离体大 鼠肝脏对美托洛尔两 

种光学异构体的代谢具有立体选择性，其肝消除 
符合线性 动力学过程． 
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