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ABSTRACT

AIM. To determine the role of the CYP2D6 phenotype
in the metabolism of propafenone { Pro) enantioners in
16 HAN Chinese subjects, METHODS. Seven very
exiensive metabolizers { VEM} and nire intermediate
metabolizers { M) were enrolled from a Chinese
population whose phenotype had been previously
assessed with a dextromethorphan metabolic phenotyp-
ing. The blood samples {0 — 15 h) were taken after
oral adminjstration of a single dose {400 mg) of rac-
Pro hydrochloride.  Enantiomeric concentrations of
propafenone in plasma were measured by a reverse-
phase HPLC with precolumn derjvatization. RES-
ULTS: $-Pro was less metabolized and had higher
plasma concentrations than R-Pro in both CYP2D6
phenotypes. Besides, the T\, of R-Pro was longer
than that of §-Pro in IM. but not in VEM. However,
there were significant differences in the metabolism of
Pro enantiomers between VEM and IM. The C,, and
AUC of both isomers in the IM group were higher than
those in the VEM group { P <(1.01). The (7 of Pro
enantiomers in IM group was only about half of that in
VEM group [(67 £17) ws (133 +28) L-h~! for §-
Pro. (90+21) w {200+87) L*h~' for R-Pro. P<
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0.0l]. The $/R ratios of 72, Trues Cmar CF-
and AUC were not significantly different { P > 0.053).
CONCLUSION: CYP2D6 phenotype determines the
phammacokinetic variability of propafenone enantiomers
and existence of IM may be relevant to diminished
capacity of CYP2D6 enzyme in Chinese subjects.

INTRODUCTION

Propafencne { Pro) is a commonly used anti-
arrhythmic agent which is effective in the management
of atrial and ventricular arrhythmias.  Pro is clinically
used as a racemic mixture of §-Pro and R-Pro'''. Pro
undergoes  stereoselective  pharmacodymamics — and
pharmacokinetics in vive. Although both enantiomers
exhibit the similar sodium-channel blocking effect, the
[-blocking activity resides in the S-Pro which accounts
for some of the side effects in patients” . The two
enantiomers are metabolized at different rates, with the
R-Pro being eliminated faster than the §-Pro-?!.

Pro is biotransformed mainly through cytochrome
P-450 CYP2Do (CYP2D6) to the active metabolites
(5-OH Pro} and less extensively through CYP3A4 to
N-desalky! Pro. Previous work has proven that its
metabolism is polymorphic and genetically determined.
ie, about 7 % of Caucasians characterized as poor
metabolizers{ PM) of CYP2D6'* . However, PM in
Chinese { about 1 %} is lower compared with Cauca-
sians®  Furthermore, our recent research on
dextromethorphan metabolic  phenotyping in  Chinese
population  has shown that Chinese extensive
metabolizers { EM ), which consist of 99 % of the
Chinese population, could be further divided mto very
extensive metabolizers ( VEM ) and  intermediate
metabolizers (IM)'*. The purpose of this study was
to examine the metabolism of propafenone emantiomers
in 16 Chinese subjects with VEM and IM phenotypes of
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CYP2D6 to determine if stereoselective pharmacokine-
tics of propafenone would occur and whether the
metabolism of propafenone enantimers would depend on
the CYP2D6 phenotype in Chinese subjects.

MATERIALS AND METHODS

Subjects This study was performed according to
the Helsinki Declaration and approved by the Ethics
Committee at our hospital. Informed consent was
obtained from all subjects. Therefore, 16 healthy
subjects of HAN Nationality {10 men and 6 women.
age from 23 to 45 a: weight range, 50 to 75 kg) were
recruited from our previous study population of 120
volunteers undergoing the dextromethorphan metabolic
phenotyping of CYP2D6!® .  Seven subjects {4 men, 3
women) were classified as VEM (lg MR < —1.81),
and 9 subjects (6 men. 3 women) as IM ( —1.81 < Ig
MR < —i}.52}.  All subjects were healthy as assessed
by the medical history. physical examination. ECG.
and routine laboratory testing. All were non-smokers
and drug free for ar least 2 wk before and during the
study.

Protocol After an overnight fast, subjects
received 400 mg rac-propafenone hydrochlorde tablets
( Xingyi Pharmaceutical Company. Shanghai, China,
Lot Mo 96100037 ) orally.  An intravenous catheter { B
Braun, Melsungen, Germany, 1.1 mm x 33 mm) was
inserted into the vein in either arm of each subject., and
blood samples were drawn at 0. 0.5, 1. 2, 3, 4. 6,
8, 10, 12. and 15 h afier administration. Plasma was
separated from heparin anticoagulated tube, and stored
at =20 C until the assay. ECG (Cardiofax, model
0511, Shanghai Kohden Med Electronic Instrument
Corporation, China }, heart rate and blood pressure
pertinent to clinical effects of propafenone were assessed
at baseline and at 1. 2, 3, 4, &, 8, and 15 h.

Drug analysis Pro enantiomers were determin-
ed by a reverse-phase high performance liquid
chromatography { HPLC | established in our labo-
ratory”:. with some modification to extend the lower
limit of quantitation. Briefly, plasma 1 mlL was
extracted with 5 mL hexane-iospentanol (99 1) after
alkalization. Pro was subjected to react with 2,3,4,6-
tetra- - acetyl-3- D-glucopyransoyl isothiocyanate { GITC,
Sigma Chemical Co, USA) for 1 h at 20 TC. The
resulting diastereoisomers were injected onto an achiral

Hypersil ODS column (4.6 mm x 20 cm, 5 pm}.
The HPLC system comprsed of an LC-6A pump, a
SPD6AV UV detector and a C-RbA  integrator
( Shimadzu Corporation, Japan). The enantiomers
were eluted with acetonitrile-water-acetic acid (6(:40:
0.01) at a flow rate of 1 mL-min~', and detected
under 208 nm. The limit of detecting 5-Pro and R-
Pro was 10 pg-L~! and 13 pg-L™', respectively.
The average intraday and interday CV were all below
6 % , and average recovery was 102.2 %,

Data analysis The pharmacokinetic parameters
(Trioy Coane Tuw ) Of propafenone enantiomers were
obtained from a PKBP-N1 computer program with one-
compartment simulation'® . Area under the plasma
concentration-time curve { AUC) was determined by the
trapezoidal rule and extrapolated to infinity by
calcolation as C./k. where C, was the last plasma
concentration determined at 15 h. The apparent oral
clearance ( C7) was calculated as dose ‘AlIC. The
differences in the pharmacokinetics between 5-Pro and
R-Pro were tested by the ¢ test for paired samples,
while the differences in the pharmacokinetics of both
enantiomers between VEM and IM were tested by
unpaired f test. Data were expressed as v + 5.

RESULTS

Fig 1 shows the plasma concentration- time profile
of propatenone enantiomers in 7 VEM and 9 IM of
CYP2D6 in Chinese henlthy subjects over 15 h after a
single oral dose (400 mg) of rac-Pro hydrochloride.
There were significant differences in the stereoselective
disposition between VEM and IM in both 5-Pro and
R-Pro group {Fig 1}.

For VEM group, the C,, and AUC of 5-Pro
were significantly higher than those of R-Pro (P <
0.01), and clearance of 5-Pro was lower than that of
RPro { P <0.05). For IM group. the AUC and
Cima Of $-Pro were remarkably higher than that of
R-Pro { P <0.01) and C of 5-Pro was significantly
lower than that of R-Pro (P <0.01). Besides, half-
life of R-Pro was prolonged as compared with that of
§-ProinIM group {3.1+0.9 w 2.6+0.6h, P<
0.05}, indicating a stereoselective metabolism observed
in IM. but not in VEM,

The CYP2D6 phenotype played an important role
in the metabolism of propafenone enantiomers. The
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ﬁUUF ' ' T T ' " T ' Tab 1. Pharmacokinetic parameters of propafenone
s00 . S"Propafenone enantmme:::s after a single dose (400 mg) of propafenone
L | . | hydrochloride in two CYP2D6& phenotypes. x t 5.
qo0f T4 1 ®P<0.05, P<0.01 vs5-Pro. P <0.01 vs VEM.
o0} N )
- I - Parameters A - 5-Pro R-Fro SR rado
= 200) T . ]
by f | T S e - : e = enn .
= 100 :‘1“1:\1\“‘3“‘3 T| gf‘h YEM 7 2.5x0.7 2404 1.10+0.37
E o L R IM 9 26206 3.1+0.9" 0.86+0.15
: son e T ‘B VEM 7 2U£0.9 20x1.0 1.08:0.19
g ] M 9 1.6x0.8 15+n8 1.06£0.15
¥
S00t- g o[ -1 = a1 E
g’ R-Propafenone Coue’2g' L' VEM 7 2052136 212119 1.46+0.23
é 400} - - M Y 504+747 35357 1.4520.24
300 LLJ ; Cl/L-h™'  VEM 7 133+28 208" 0.69x0.19
[ N T M 9 &7el7 902" 0752007
o
2 RN AUC/ VEM 7 (00299 1087 £396° 1.520.3
LA I AR S perhrl! M 9 2769+ 588" 2067 +457° 1.35+0.12
0- l ﬁ-_?_"*—!‘A e ']
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Timesh polymorphism is one of the most active research area as
Fig 1. Plasma concentration-time profile of pro- many of its substrates (including propafenone } have a

pafenone enantiomers among 7 VEM{@ ) and 9 IM
{7} of CYPZDE phenotype.

Crey and AUC of both enantiomers in IM gronp were
obviously greater than those in VEM group ( P <
00.01), whereas the clearance of §-Pro and &-Pro in
IM group was only about half of clearance in VEM
group _ (67 +17) v (133+28) L+h"! for §-Pro, {90
£24) v (200+87) L-h™! for R-Pro, P <0.01].
The S§/R mtios of Ty 2, Tpms Cranr €, and AUC
were not significantly different between VEM and IM
(P>0.05) (Tab 1].

The electrocardiographic (ECG) monitoring in 16
Chinese subjects revealed that there were no differences
in heart raie and blood pressure between VEM and M
group. The prolengation of the QRS complex, an in
vive marker of sodium-channel blockade. ranged from
liy— 100 % of the baseline values in two phenotypes,
However, there was no difference in the % change of
QRS berween VEM and IM at the time observed ( P >
0.05). The intake of propafenone was associated with
dizziness in 4 subjects (1 in VEM. 3 in IM).

DISCUSSION

The debrisoquine hydroxyladon {(CYP2D6)

narrow  therapeutic index and marked inter-individual
variability in pharmacokinetics and pharmacodynamics,
The relationship between stereoselectivity and meta-
bolism of CYP2D6 substrates has been found for many
drugs in Cancasians such as  metoprolol!”  and
carvedilol'™ | indicating various effects of CYPZDo
phepotype on the disposition of these drug isomers.

It bas been shown that Chinese subjects are more
vulnerable to side-effects of CYP2D6 substratest'!.
Horal et ol found that frequency distribution curve for
metoprolol metabolic phenotype in Chinese population
was skewed to the right compared with that in Japanese
population. suggesting more IM in the Chinese
population*'?).  Hou ef af reported that 44 % of the
Chinese subjects were classified as ™M by urinary
analysis of dextromethorphan phenotype*®) . Our
previous study utilizing also dextromethorphan as probe
has successfully categorized Chinese in mainland,
China into 63 % of YVEM, 36 % of IM, and 1 % of
PM subgroups by a mathematical model of Gram-
Charlier series(® .

Propafencne undergoes stercoselective disposition
and is subjected to a genetic polymorphism in its
metabolism.  Kroemer o ol  demonstrated thar
stereosglective disposition of propafenone enantiomers is
phenotype dependent, with R-Pro cleared faster than
5-Pro in Caucasian EM patients as compared with PM
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patients™® . Volz et uf . however. found that neither a
genetic disposition ( gender. metabolic phenotype } nor
age or the dose applied had any influence on the
measured plasma jsomer ratio in Caucasian patients'*! .
For Chinese. especially Chinese ir maintand, China,
studies on the enantiomeric disposition of propafenone
and relation to the CYP2D6 phenotype are limited.
Kuang er af swdied propafenone phanmmacokinetics in
Chinese volunteers with 8 EM and 1 PM ot debriso-
quine ™', Although there seemed to have great
difference of pharmcokinetic parameters ( T,,, AUC,
!} between two phenotypes, no statistically definite
conchusion could be dawn as cnly 1 PM involved,
Zhong et of investigated only sterecselective pharmaco-
kinetics of propafenone epantiomers in 10 healthy
Chinese subjects "', Therefore. to our knowledge,
this is the first imvestigation that describes the role of
the genetically determined CYP2D6 activity in the
disposition of propafenone emantiomers in  Chinese
subjects. We found that 5/ R mtio of Cp,,, AUC,
and (7 for propafenone enantiomers were around
1.22-1.46. 1.35 -1.47, and 0,69 - 0,75 in two
CYP2D6 phenotypes-indicating preferential elimination
of R-Pro in Chinese. At the same time, we tound that
7, » of R-Pro was higher than that of 5-Pro in IM, but
not in VEM. Thus, CYP2D6 phenotype has the effect
on the sterecselective disposition of Pro. CYP2D6
phenotype also played a significant role in the
metabolism of propafenone. The €, and AUC of
both enantiomers in IM group were about two-feld
higher than those in YEM group, whereas the 7 of
both enantiomers in M group was only half of €7 in
VEM group. Our study suggests that CYP2DG6
phenotype  determines pharmacokinetic  variance of
propafenone in  Chinese subjects.  Thus, M of
CYP2D6 in Chinese may be at increased risk of side-
effects to propafenone and other drugs metabolized by
CYP2D6. ldentification of these slower metabolizers
im Chinese patients would be of importance in the
individualization of drug therapy .
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CYP2D6 ZHERE 16 BEHEIEZAE FH &S mAF AT A L, & TR Y
EFmEmx ks nENER! BAf b L. SR WM CYP2De RIH AY
v R572. 2 S-Profti ¥ e R-Pro f, MR HIEF A L5,
BIRD, B, BRT, R IM ' R-Pro % S 81 R-Pro K . VEM KUt 23
(HREMKFEEHEETN. "WRHEK {HJE. Pro % BLiR7E VEM T IM G ) LIS & W i 22
W B BB AT ER R, A 210002, HE) F.OM AR EREE) C, 1 AUC 39 tE VEM 2

K{P<0.05). M Pro % BLKE 7 {2 VEM
EeiE DRI CERY BERHEE, HA—F[(67£17) 15 (133+28) L-h~" for §-Pro,

1, BTG E P50 CYP2DG: £, (O 24) s 1200+ 87) L h™! for R-Pro, P <
P ————— _——T e —— _
g A Fh \ 0.01 . Tia. Tons Coans O FTAUC #9 §/R LH{E

LTREEFEER(P>0.05). #ig: CYP2D6 RAK R
B9, B9 CYP2D6 EMM AN MK S KB ET ErETmMmTeEnid2E2R, EMZRE &+
iES A e RS R B PR R Ak RAA XY MATERFSFEA CYP2De MG TR
TR RIS AR T SRR E(VEM) K.
o ZHeh Al fLEE M) . AR B MRERES %MW
BE A00 mg., FHELO— 1> h Bk . 5 F R 5 B [fEmiE RFE)

BEFEHFNFEREB PEFFEFATIRLE

199 F 5 Ha-6H, FR " FEHAFXFERRAR" TEFFEFSAIISE LBEREET. A
WedERARFEEERReTh, PR ER B4R MES. BRAKMFEL2EASHE
BERBEMERAGUEBEERRABKRE DS AR S2HFETERRE. 2WELRKE 100 A,
REEH L FOHAEEU ERR, TR EREIEX AN EELSFTE ¥R LOCERECHER
mEAT Mt EFEE. HEAED. REDHRER . FAEME A MEFEHEMER 458 ARE
R, of EF 2 AR . QIR E o E L EREPE I E AR S A DS IR R R i
AMFERABTERSETEERS: GERFEFRANBEERENE T REGSEBEHLEYREN
RERW. ss iR SEERE, ERFIT T EM 21 HEMA S EEEHERRAR, H 05+
AU RIME KMEATA S, OEHBIRAE, SRS EREFGERTREE Y, fEan
HASH . FBMGE Y FREHEERE S EAUTREROEEE, WM EE fimE A, & FiRiEdy,
MEMMEATFAE. SUUDTHE THADI R ® & T RERl 0 &

(1) B ERASE, FTREFNWAN, BR TR A2, EEHTEARAPRHMER.

(2) HEMERSHAF . SHECTETER S FRUEAE AR 2R,

() HYEFREDORR. XA, FETEERLY, dEY . AE&S BB ARIE
A AL CEARASY. FETAALER.

{4) GYRIL A XM ERIPHE . LORK = 25 A2, FEatt SES S E W, B7ET
fE R/ Lar F g B A b B AR RS

(5) AR REMF AT K.

ZHGA M R E B LA B S & T R T TR, EATNETRE, BE ., TARE, hH R
JOARER O ERIPUEE . SRR g e P E A F R R R AR S E A R
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