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AIM:  To  determine      any     rrelation  betw    n the 
side-chain    idative capacity for propranolol and S- 
tnephepytoin   4hydroxyl            ( ωhrome  P-45Ð 
2C19    CYP2C19)  acti   ty  in  hmi  .y Chine   of 
E    n    nationali1y.   ME1HODS:    S'-mephemytoin' 
öxida    e  metabolite  4'-   hy         mephenytom  (4'- 

 

 

and  5-positions   side-chain  oxidatiop   (N 
d!esisop opyb.tion 01:" N...deaJkýla:ti0D)  d  ectn 
glucuror  l d  wMd e  aromatic 
hydroxylation is catalyzed  predonllrumtly_ by h_ 
debriSDquine  4-hlydro rlase (ωCmE }(2-5L 

e  N-desiSop Oplyati ibOn ùf  prop'ranolol tOo 
fil:af>hthoxtyae tUUiL!c acicl (NLA) i  d pendent  p  ω1v'1 
On  hmma 

OH-M) S- and R-mephenytoin and naphthoxyl- (ωCYP2Cα1ω9 )'ωC)2 However  the  sid  haiñ N 
 

aetic Beid (NLA) exa  d mume d pmpramolol 
in pl  a were meastl ed after 14  healthy  extensive 
mtZMizasof S mepfmyJ lD.dation were given 
å itagle   al do  f  m  mie meph  wtGiD  100  mg 
and  mic  propranolol  80  mg    rE tively. 
S/R-mephetlyto:   he' was ldet  ned by cbiraf 
capa. ry  s ehxomst  :Faphy with  mtrogen- 
phQspl ros  detection  4'-OH...M in urine  by 

desisoWlfo pylatiοjft ÏJs mediated  pr ncipa.1Jy b7 bði.hdle 
recombinant   and/or  cloned   human   CYPIA2  ) 
 

and human  liver microsomal CYFli\? {4 5      but not 
by   human    liver   mlcrosomal    CYP2C19( 
 

agreer  ent  with   a  lack  of  inhibition  of propranolol 
N -desisopropyl e     etiv1rty    by    meph   qtda  h 
human   liver     micr-osomes(3);      propranolol   N- 
 

desisopropylation    was        rrdated   weZ  y 
 

revl -phpe ltquide1 
 

Dl_a: Qphy (RPLC)' with CYP2\C  ωntent ( == ().40<<&' )  hex.ob; 1 l'. 
 

ultraviolet   det    tion     and   plasJ na  propranolol   or 
UÔj'I8'fy' NLA   by   e     RPLC    wi                        ce 
ætectiQn.    RESlJLl'S: Ne  sω             ela :ons 
W         nndbetw  n the  p      al metal: lic c1 tance 
(αm) T()f propranolo1ωNLA d8 inary        S/R 
m  n of lIlfpkly    D ('s=-  ω  ;]  P=0.869§} 

 

nor   between   theαmmdlogmof8hm         ary 
:etiOf of " M (r s ;:'  r()).1 {J77;  P =ä.7140). 

hydroxylation ( ==0.161) (4)   catalyzed larg' by 
CYP2C19(8)  and  S. .mepnenytom 4)-hyclr y i 
==0 .60;P == 0 .. ns)(5J  implyin.g that çY   C19 

may Qot he a mqjn :PA50 isozyrne in propranølol  N- 
d:e isdi>:lfopyrãtiøn. Thus a  ruajð  role pla' 1by 
CYFIA2  in  the  involvem.ent  oi prop17allolo1 -N 
desisopropylation was  prúposed  e basis of 
above  evidence4-7 and  the  fact  that  the  pM l 

CONα.IUSIONS: CYF  C19 is not a princi .pal P-4Sø
 metabplite cle alllce (αm) Qf propraflolol to 

 

 

im  me  res:r:nsílJle for  the  zyiωside-êhain 

aJ c 
 

.was much  higher  in srnQkearlin nonpokgs 
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ondatiQp of }Otoptanoll m !:the ()hin cìlue cbieiyωtn@' induct4.on ci  CWl W 
smoking(10j  and  a  cQntroversy  Inçerning  the 
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extensive  first-pass relative  ntribution Qf'  CYP2Cl'9 aorivi  y ø 
ts  

metabelism  by h  Han lv:e :r m lcroSOmÆi!}I 
 

crtooru.rrome pzoprain01013s gdechain o  dation  i  i h MRS J 
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zzyzttzfifnjEi 
and renal or hψatic functions. NC 

 
 
 
 

i: 

TS AND DISCUSSION 
 
 

In  this stl1dy relationship hetween S IR 
and  Clm( r s = 0.0484; P = 0.8695) or 
ig D% dclm(fs=-0.1077;P=0.7140 
no sismificant  Irrelations in the EM subjects with a 
lazprange of cymc19acdvity(Fig1).Although 

 

?d?ddωo_._ 8 h urine (  mmωdOωω) beiimωn 
T E 
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l0d thept 8  h  urinary on  of 4' 

wxmephwo I-OH M) bei 90 
S-mephenytoin d(19 D % ). The  studly prot o.  w 
approved by e  Ethics t  0{HZJTZ 
IJrlivmity and writtm  idoomed nsent was 

.. • 
1υ20 

.-J 
..

 

ω  80 
J 

m
 

 

 
 
 
 

• '. 
•  • 
• 

T.= -0.0484 • 

p = 0.8695 • 

•  • 
• 

 

 
 
 

• 

each subject. 
pmtMcmc19acMty  d ch  subj 
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determined by taki:ng 8J single øral do  0:1 1()@ raeem1C
 

mephenytoin (Mesantoin9 ndoz) after an overnigh.t  fast. 

Urine w U<octed during the  xstdose period of 0  8 h  and 
m limot stored at-30 .4'-OH-M levds m mne w  e 
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L  by an ùnproved LC 
 

method(11) and amounts of S- ...c:: ' 
.....:l    160t 

 

n = 14  - 
 

and R-meph ytoin  in U!in@ by cl  al  capillrury  gas  
_./ 
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1'- 

r s  - 0.1077 

;m  th  a  sli t  nlodification[l3'). The 
D %. 

J 

120 
•  

p = 0.7140 
CYP2C19 ac vity was    pressed     S/R ratio or 19 

At least 2 wk after  the mephenytoin  test  each subject 

received  a single oral dose of 80  mg of racemic propranolo1 

h       hloride (lnderal tablet    10  mg  each   Beijing  2nd 

pharmacMid Co)Using a  si          protocolω  1Jhat  o 

mephenytoin t  t  urine  was   J.lected for 24  h.   Urin   Y 

NLAwasmωured by HPLC( 14) . t  mination of NLA in 
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reolicate urine samples W S done within 1 d. Estimate  oi the 0 
5  10  15  5 40 

fraction d to  d excreted λin the urine (  f ro)  W 

mean va.1:ue of t 1e 2 pa:rallet samples of each subject . Venous 

blcx( 10  mL) was heparinized before and  aIter  oral 
propranoloL Pl  ma propranolol w  quantitated  by HPLC 

 
 
 

using 4-methylpropranolol 
stand :d. 

Data analysis lndividual elimination rate constant (Ke) 
was timated from the slope of the terminal phase (3 -24 h) 
of the  log plasma ncmtation-timeα.rrve. The  oral 
clærance of propranolol (Cl 0)  W:  calculated with  tne 

4"-Hydroxymephenytoin/ % dose 
(1n  19 scale) 

 
 
 
 

Fig 1.  Correla nbe  een clm of propranolol  to NLA and 
S/R ratio  of mephenytoin  (up'     ) and  4'-OH-M  %        d 
f S-mephenytoin (lower)  excre  d  in  the  ineO-8h 

 

ilStdωe. 
 

 

Ward et  aZ(2) found that the Cl m  of  propranolol to 

NLA  a   further   oxidative  metabolite   of     N- 
desisopropylpropranolol correlated highly with the 

equations: Clo == d  /AUC  Cl m == j x Clo 
' 

1n which f m is S/R  ratio of  mephenytoin in the postdose 0 - 8 h 
the fraction of the total dose excreted as the n1etabolite NLA 
in urine.   co  elation between Cl m of propranolo1 to NLA and 

CYP2C19  activity (S/R ratio    19 D %) was  analyzed by 

nonparametic Speaman's r   lk    rrelation with     e use of the 
SAS syst (SAS 6.10  version SAS lnstitute  C  NC 
USA). 

urine samples (r == 0 .80') and  was somewhat lower 

in  the p  r  metabolizers (PM) of  S-mephenytoin 
than in  the EM subjects they  also   suggested that 

other CYF  iso  mes  may  be  capable of  catalyzing 

tbe  same m.etaoolic reaction. Thus  an  under- 
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