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(-)M () M.(-)M/(+)-M
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(E)-tansT O ,

(-)tmansT, (-)rM. ,

M (E)-trans T (M/T)

( B)-transT O Y
T (-)M/(+)M ¥ = -
0.4728( P>0.05) , M

Mean concentrations and enantiomeric ratios of ( *)- trans tramadol [ ( £)- trans

T] and O demethyltramadol ( M,) in incubates after incubating ( *)- trans T (25 pmol*

L") with rat liver microsomes in vitro

Concentration/ pg* mL™ ' Ratio
()M (-)M (+)-transT (- )= trans T (=) M/(+)"M M/T
0.21 0.04 1.07%X0.16" " " 1.86 0 .21 0.93%0.19" " ° 53409 0.49 £0.09
n=12,x%s. =" P<0.001 compared with ( +)-enantiomer by paired # test
2 o, M
7 (-)transT ( +)-transT ,
( , 2.5 ~100 ( 2.5 ~100 pmol* L")
pmole L") 3 (RL , RL, (- )M (1)
RL,,) . -M M ( 1B
( 1A, Eadie- Hofstee (  2) K, (-)M Vi
C 2. ‘M Fadie ()M Vi, ()M (+)-M
Hofstee , ; Vi 1.7(50.6/29.3) 4.7(59.3/
(-)>-M  (+)M K, o Vi 12.5),  (3)-transT
Cin (=) M Vi (+)-M Vinax
Table 2

Kinetic parameters for the formation of O demethyltramadol ( M;) from the

emantiomers of ( *)- trans tramadol [ ( £)- trans T] in three rat liver microsomes in vitro

K,/pmols L' Vipae/ pmol® min~ " e mg ™! Clyp/ mLe min~'eg™!
Sample No
(+)-M (-)-M (+)-M (-)-M (+)-M (-)-M
RL7# 39 .4 43 .9 12.5 59.3 0.3 1.4
RL, 33.3 30.0 29 .3 50 .6 0.9 1.7
RL, 42 .9 44 .7 333 57 .8 0.8 1.3
RL;, 37.5 37.8 30 .6 53.1 0.8 1.4
xts® 38 £5 38 £7 31.1%2.0 54F4" " 0.80%0.10 1.5040.20"
" The substrate was the racemate of ( )- trans T; “ Not including the values of RL, ", P<0.05, " P<o0.01

compared with ( +)-enantiomer by paired f test
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Figure 1  Plot of substrate concentrations s the velocities for the formation of O demethyltramadol ( M) from the

enantiomers of ( )- trans tramadol [ ( )- trans- T] ( A) or the racemate of ( *)- trans- T ( B) in rat liver microsomes
( RL;) . Each point represents the mean of duplicate determinations. ® ( - )- M formation; © ( +)- M formation
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Figure 3  Dixon plots analysing the inhibitory effects of quinine on O demethylase activity in rat liver microsomes
(RL>)

A The substrate was ( + )- trans tramadol [ ( + )- trans-T]; B: The substrate was ( - )- transsT. The high (™) ,

median ( *) and low ( ®) concentrations were 50, 25 and 12.5 pmol*® L', respectively . Each point represents the
mean of duplicate determinations
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Figure 4 Dixon plots analysing the inhibitory effects of quinidine on O demethylase activity in rat liver microsomes
(RL>)

A The substrate was ( + )- frans tramadol [ ( +)-trans T]; B: The substrate was ( - )- trans-T. The high (%) ,
median ( ) and low ( ®) concentrations were 50, 25 and 12.5 pmol® L', respectively . Each point represents the
mean of duplicate determinations
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Figure 5  Effects of quinine and quinidine on the O demethylase activity when 12.5 pmol* L' of ( +)- trans
tramadol [ ( +) - trans- T]( ©) or ( - )- trans- T( ®) was incubated with rat liver microsomes ( RL;,) . The effect of each
inhibitor was compared with the control values determined by incubating the enantiomers of ( %)- trans- T alone and
expressed as the percentage of control values . Each point represents the mean of duplicate determinations
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STEREOSELECTIVITY IN O DEMETHYLATION OF TRANS TRAMADOL
IN RAT LIVER MICROSOMES IN VITRO

WANG Na, LIU Hurchen, LIU Chang-suo, HOU Yair ning
( Departnent of Clinical Pharmacology , Bethune Intemational Peace Hospital , Shijiazhuang 050082 , China)

ABSTRACT: AIM To study the stereoselectivity in G de methylation of f7ans tramadol . METHODS — With or
without quinine and quinidine as inhibitors , rat liver microsomes were incubated in it with the enantiomers or the
racemate of trans tramadol . The concentrations of the enantiomers of trams tramadol and O demethyltramadd in the
incubates were determined by high performance capillary electrophoresis . The O demethylation processes were assayed by
using the emzyme kinetic analysis method. RESULTS  After incubation, the concentrations of ( - )- G
de methyltramadol were higher than those of ( + )-enantiomer in all mt liver micresomal incubates. Emzyme kinetic
analysis showed that the K, of the formation of the enantiomers of O demethyltramadol were similar; The V,,, and
of the formation of ( - )- G demethyltramadd were significantly higher than those of the formation of ( +)-enantiomer.
When the racemate of tmns tramadol was used as the substmate , there was interaction between the two enantiomers . The
K, of the formation of the enantiomers of O demethyltramadol increased, the V., o the formation of ( +)- G
demethyltramadol decreased, the V,,, of the formation of ( - )- G demethyltramadd increased slightly. The C
de methylation of the enantiomers of frns tramadol was shown to be inhibited competitively by quinine and quinidine . The
K; of quinine and quinidine were 1.6 and 10.8 pmol* L " to the formation of ( - )= G demethyltramadol , 0.8 and 3. 4
umol* L' to the formation of ( +)- O demethyltramadol , respectively . Furthermore , quinine and quinidine were found
to have sterecselective inhibition on the formation of G demethyltramaddl , both mainly inhibited the formation of ( +)-
O demethyltramadol . CONCLUSION The O demethylation of tmans tramadol was found to be sterecselective in rat
liver microsomes in it , preferentially metabolized ( - )-enantiomer. The sterecselectivity could be influenced by the
interaction between the two enantiomers and the erzyme selective inhibitors .

KEY WORIDS: tmns tramaddl ; liver micresomes ; high performance capillaty electrophoresis ; enzyme kinetic
analysis





