
BIOPHARMACEUTICS & DRUG DISPOSITION, VOL. 12, 299-310 (1991) 

APPARENT STEREOSELECTIVITY IN 
PROPAFENONE UPTAKE BY HUMAN AND 

RAT ERYTHROCYTES 

REZA MEHVAR 

College of Pharmacy and Health Sciences, Drake University, Des Moines, IA 50311, USA 

ABSTRACT 
The distribution of propafenone (PPF) enantiomers between the plasma and red blood 
cells (RBCs) was investigated using human and rat blood. In separate experiments, 
effects of incubation time (1540 min), blood concentration (100-5000 ng d-'), and 
plasma proteins on the RBC uptake of the enantiomers were studied. In both humans 
and rats, the distribution of propafenone enantiomers into RBCs was rapid, extensive, 
and stereoselective. However, the extent of RBC uptake and the direction of stereoselecti- 
vity were different in these two species. In humans, preferential distribution of (-)-PPF 
into RBCs resulted in lower plasma concentrations for this enantiomer, whereas in 
rat plasma, (-)-PPF was the dominant enantiomer. When the plasma was replaced 
with buffer, the stereoselectivity in the RBC uptake of the enantiomers was abolished. 
This suggested that stereoselective protein binding may be responsible for this phenome- 
non. A direct measurement of the extent of binding of PPF enantiomers to rat and 
human plasma proteins further confirmed this. Moreover, the distribution of the enan- 
tiomers in RBCs was not affected by low temperatures or addition of ouabain, suggesting 
passive diffusion as the underlying mechanism. These results suggest that stereoselective 
red blood cell uptake may be responsible, at least in part, for the differences in the 
plasma pharmacokinetics of PPF enantiomers observed after the drug administration 
to humans and rats. 

KEY WORDS Propafenone enantiomers Erythrocyte uptake Protein binding Blood: plasma 
concentration ratio 

INTRODUCTION 

Propafenone (PPF) is a chiral antiarrhythmic drug' which is marketed as a 
racemic mixture. Previous studies have indicated that the pharmacokinetics 
of PPF are stereoselective in both  human^^,^ and rats.4 However, the direction 
of stereoselectivity is opposite in these two species; while in humans the (+)- 
enantiomer achieves significantly higher plasma c o n c e n t r a t i o n ~ , ~ ~ ~  the reverse 
is true in rats.4 

In most pharmacokinetic studies, concentrations of drugs are measured in 
plasma, rather than the whole blood. However, it is the whole blood which 
transports the drug throughout the body. The distribution of drugs between 
the plasma and other blood components, mainly red blood cells (RBCs), may 
be dependent on several factors, such as the drug concentrations and its physio- 
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chemical properties. Therefore, it is important to delineate the drug distribu- 
tions within the blood. It is the intention of this communication to describe 
the distribution of PPF enantiomers between plasma and RBCs of rats and 
humans. 

MATERIALS AND METHODS 

Materials 
Powders of ouabain octahydrate and racemic propafenone HCl were pur- 

chased from Sigma Chemical Co. (St. Louis, MO). Hexane (UV) and isobutyl 
alcohol were B&J Brand (Baxter Healthcare Co., McGaw Park, IL), and 2- 
propanol was HPLC grade (Fisher Scientific, Itasca, IL). All the other chemicals 
were obtained from commercial sources as described previ~usly.~ 

Propafenone solutions were prepared by dissolving the powder in isotonic 
phosphate buffer (K2HP04, 1.41; NaH2P04, 0.26; NaCl, 8.10gl - I ;  pH7.4). 

Subjects 

Fresh human blood was obtained from consenting healthy volunteers after 
an overnight fast. The volunteers did not take any medications for at least 
3 days prior to blood donation. 

Rat blood was obtained from adult (250-300 g), male Sprague-Dawley rats. 
After an overnight fast, the rats were anesthetized with ether, and blood (8-10 
ml) was obtained by cardiac puncture. 

Blood samples were collected in syringes containing heparin (4 IU ml-I of 
blood), and used for the experiments described below. 

General procedure 

The procedures outlined here were applied to both human and rat blood 
samples. 

Unless otherwise stated, drug-free blood samples spiked with racemic PPF 
were incubated at  37" with gentle mixing for 30 min. Immediately afterward, 
blood samples were centrifuged (Microcentrifuge 235C, Fisher Scientific, Itasca, 
IL) for 3 min, and an aliquot of the supernatant (0.1 ml) was used for measure- 
ment of (-)- and (+)-PPF by high-performance liquid chromatography 
(HPLC). Hematocrit was measured in blood samples using microhematocrit 
capillary tubes and an MB Centrifuge (DamodIEC Division, Needham Hts., 
MA). 

Eflect of incubation time on propafenone uptake 

Racemic PPF was added to the drug-free human and rat blood samples 
to give a final concentration of 1000 ng ml-' for each enantiomer of the drug. 
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The samples were then incubated at 37" with gentle mixing for 15, 30, 45, 
and 60 min. The remaining procedure is described above. 

Eflect of total blood concentration on propafenone uptake 

Red blood cel1:plasma distribution of propafenone enantiomers was investi- 
gated at blood concentrations (each enantiomer) of 100,250, 500, 1000, 2500, 
and 5000 ng ml-I. Samples were then treated as described in the General Pro- 
cedure section. Identical protocols were used for human and rat samples. 

Effect of replacement of plasma with bufer on propafenone uptake 

Drug-free blood samples obtained from rats and humans were centrifuged 
(Dynac; Clay-Adams, Parsipanny, NJ) at 3000 rev min-' for 10 min, and the 
plasma and buffy layers were discarded. The red blood cell pellet was washed 
three times with isotonic phosphate buffer (pH 7.4). The washed cells were 
then resuspended in a volume of buffer similar to that of the discarded plasma. 
The samples were subsequently spiked with solutions of racemic PPF to produce 
final concentrations (each enantiomer) of 250, 500, 1000, 2500, and 5000 ng 
ml-I. the remaining procedure was similar to that outlined in the General 
Procedure section. 

Eflect of temperature and ouabain on propafenone uptake 

Human and rat RBCs resuspended in isotonic phosphate buffer were used 
to examine the effects of temperature and ouabain on PPF uptake by the cells. 
The samples were spiked with racemic PPF solution to produce a final concen- 
tration (each enantiomer) of 5000 ng m1-I. The samples were processed as 
described in the General Procedure with the following exceptions. A group 
of samples were incubated at 4". The second group of samples were spiked 
with ouabain (2 pM in isotonic phosphate buffer). A third group with no modifi- 
cation in the procedure served as a control. 

Protein binding studies 

Plasma protein binding of the individual enantiomers of PPF after in vitro 
addition of the racemate to the human or rat plasma was investigated using 
an ultrafiltration method. To achieve equilibrium between the drug and plasma 
proteins, the spiked plasma samples (0.5 ml) containing 5000 ng ml-' of each 
PPF enantiomer were incubated at 37" for 30 min. An aliquot of the plasma 
sample (100 pl) was kept for determination of the total concentration (bound 
plus free) of the enantiomers, while the remainder was transferred to Centrifree 
mircopartition systems (Amicon, Danvers, MA). The samples were subse- 
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quently centrifuged at 3000 rev min-l for 15 min. One-hundred microliters 
of the resultant ultrafiltrate was used for the determination of free enantiomers. 

To study the adsorption of PPF enantiomers to the Centrifree filtration 
system, protein-free ultrafiltrate of plasma was obtained by ultrafiltration of 
blank plasma. The resultitnt ultrafiltrate was spiked with PPF enantiomers 
(500 ng ml-I each). This sample was then transferred to Centrifree tubes and 
treated in the same manner as plasma samplt-,. The recovery of the enantiomers 
from the system was calculated as ratio of the enantiomer concentration in 
the ultrafiltrate to that of the initial sample. 

Analysis of propafenone enantiomers 

Concentrations of PPF enantiomers in plasma samples (0.1 ml) were deter- 
mined according to a modified version4 of a previously published HPLC 
m e t h ~ d . ~  For aqueous samples (buffer in red blood cell uptake studies or ultrafil- 
trate in protein binding studies), however, a slightly different method was uti- 
lized. This was because a preliminary study indicated that in the absence of 
plasma proteins, extraction of the drug and internal standard was not reproduc- 
ible. Therefore, before analysis of the enantiomers in aqueous samples, 0.1 
ml blank plasma was added to the samples which were subsequently extracted 
with 1.5 ml of the extraction solvent. Standard or reference samples for these 
experiments were also prepared in the same manner. This resulted in the calib- 
ration curves similar to those used for the determination of the enantiomers 
in 0.1 ml plasma. 

Analysis of data 

using the following equation: 
Concentrations of the enantiomers in red blood cells (CrbC) were calculated 

[Cblood - Cplasmahuffer(l - hematocrit)l 
c r b c  = hematocrit 

where Cblood and Cplasmaibuner are the concentrations added to the blood and 
measured in plasma or buffer, respectively. 

Statistical analysis of data was performed using the computer program Stat- 
View (Brainpower Inc, Calabasas, CA). A two-factor repeated measure 
ANOVA was utilized to detect the potential sources of variability, one factor 
being the enantiomers and the other the treatments (e.g. different incubation 
times or initial blood concentrations). A paired t-test was employed to detect 
the differences between the free fraction of the two enantiomers. In all cases, 
a p value of less than 0.05 was considered significant. Data are presented as 
mean *SD. 
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RESULTS AND DISCUSSION 

Figure l(a) depicts the effect of incubation time on the plasma and RBCs 
concentrations of PPF enantiomers using human blood. Results of a similar 
study with rat blood are presented in Figure l(b). In both species, the apparent 
equilibration between plasma and RBCs was achieved within 15 min; plasma 
and RBCs concentrations remained relatively constant within the 15-60 min 
incubation period (Figure 1). Based on these results, an incubation time of 
30 min was selected for further studies. 

Analysis of the results presented in Figure 1 indicates that a significant differ- 
ence exists between the two enantiomers of PPF with regard to their plasma 
or RBC concentrations. This is true for both human and rat samples. However, 
the extent and direction of apparent stereoselectivity in the RBC uptake of 
PPF in these two species are different; the average (-):( +) plasma concentration 
ratio ranged from 0.797 to 0.841 for the human samples, and from 1.37 to 
1.48 for the rat blood. Furthermore, while concentrations of the enantiomers 
in rat RBCs substantially exceeded the respective concentrations in plasma 
(Figure l(b)), the reverse was true for the human blood (Figure l(a)). 

Results of uptake of PPF enantiomers into the human RBCs as a function 
of blood concentration are listed in Table 1. Irrespective of the blood concen- 
tration, (-)-PPF achieved significantly (p < 0.0001) higher RBCs concen- 
trations than did its antipode. Although the RBCs: blood ratios (0.849-1-12 
and 0-667-1.01 for the (-)- and (+)-enantiomen, respectively) varied to some 
degree as a result of changes in the blood concentrations (p = 0.004), no particu- 
lar relationship was apparent between the two factors (Table 1). 

Results of similar experiments with rat blood are presented in Table 2. In 
contrast to human blood, (+)-PPF was preferentially (p < 0.0001) taken up 
by the rat RBCs in all of the blood concentrations studied (Table 2). Examin- 
ation of the data reported in Table 2 indicates that there is a trend toward 
higher RBCs: blood ratios (p < 0.0001) as a result of an increase in the blood 
concentrations of the enantiomers; when blood concentrations increased from 
100 to 5000 ng ml-I, the ratio increased from 0.598 to 1.90 for (-)-PPF and 
from 1-19 to 2.03 for (+)-PPF (Table 2). 

The apparent stereoselectivity in the RBC uptake of PPF enantiomers in 
humans and rats could be an indication of stereoselectivity in the plasma/RBC 
binding of the drug and/or involvement of an active process in the uptake 
of PPF. The possibility of a stereoselective metabolism of the drug in the blood 
was rejected in an earlier preliminary study; after addition of the racemate 
to the blood, concentrations of the two enantiomers of PPF measured in the 
whole blood were the same, and in agreement with the added concentrations. 
Further experiments were, therefore, designed to evaluate the possible role 
of protein binding and active transport in the uptake process. 

To investigate the role of plasma protein binding in the uptake data presented 
in Tables 1 and 2, plasma was replaced with isotonic phosphate buffer, and 
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Figure 1. Effect of incubation time on human (a) and rat (b) plasma (open symbols) and red 
blood cells (closed symbols) concentrations of (-)-(A, A) and (+)-(., 0) propafenone. Each 
point is a mean of 6 (a) or 5 (b) measurements. Standard deviations are depicted as vertical 

bars 

similar experiments were conducted. If stereoselective plasma protein binding 
is responsible, at least partly, for the apparent stereoselectivity in the RBC 
uptake, one may expect a reduction in the degree, or a complete abolishment, 
of stereoselectivity when plasma is replaced with buffer. Results of the exper- 
iments presented in Tables 3 and 4 for the human and rat blood, respectively, 
are in agreement with this hypothesis. 
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Table 1. Effect of differing blood concentration on the mean (SD) concentrations of 
propafenone enantiomers in plasma and red blood cells (RBCs) of humans (n = 5) 

Blood* Plasma (ngrn-') RBCs (ng ml-I) RBCs: Blood 
(ng ml-l) (-)-PPF (+)-PPF (-)-PPF (+)-PPF (-)-PPF (+)-PPF 

100 90.2 99.2 112 101 1.12 1.01 

250 245 280 256 212 1.02 0.849 
(1 3.9) (18.3) (1 7-4) (22.8) (0.173) (0.228) 

(1 5.0) (29.7) (1 8.7) (37.0) (0074) (0.148) 

500 548 603 440 372 0880 0.744 
(33-6) (33.9) (4 1 '9) (42.3) (0083) (0.085) 

1000 1121 1257 849 679 0.849 0-679 
(95.8) (109) (1 19) (136) (0.119) (0.136) 

(190) (224) (237) (279) (0.095) (0.1 11) 

(345) (400) (430) (500) (0.086) (0.100) 

2500 2693 3167 2259 1668 0.904 0.667 

5000 4729 5692 5338 4137 1.07 0.827 

*Concentration for each enantiomer. 

Table 2. Effect of differing blood concentration on the mean (SD) concentrations of 
propafenone enantiomers in plasma and red blood cells (RBCs) of rats (n = 5) 

(ng ml-') (-)-PPF (+)-PPF (-)-PPF (+)-PPF ( -)-PPF (+)-PPF 
Blood* Plasma (ngml-I) RBCs (ngml-I) RBCs:Blood 

100 123 
(8.58) 

250 248 
(46.8) 

500 368 
(32.8) 

1000 593 
(70.4) 

2500 1295 
(226) 

5000 2356 
(471) 

88.7 
(8.42) 

181 
(23.9) 

263 
(41.9) 
434 

(64.6) 
1041 
(201) 
1985 
(390) 

59.7 
(1 8.2) 

248 
(85.6) 
733 

(60.0) 
1697 
( 109) 
4559 
(304) 
9520 
(594) 

119 
(14.2) 

367 
(36.8) 

905 
(64.0) 
1971 

(99.4) 
5000 
(281) 
10165 
(463) 

0.598 
(0.182) 
0.994 

(0.343) 
1.45 

(0108) 
1.70 

(0.109) 
1.82 

(0.122) 
1.90 

(0.1 19) 

1.19 
(0.142) 
1.47 

(0.148) 
1.81 

(0.128) 
1.97 

(0.099) 
2.00 

(0.112) 
2.03 

(0.092) 

* Concentration for each enantiomer. 

Statistical analysis of data for human samples (Table 3) indicated that there 
was no significant differences between the two enantiomers in PPF with respect 
to their RBCs:blood ratios. Replacement of plasma with buffer also caused 
an expected increased in the RBC uptake of the enantiomers (Tables 1 and 
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Table 3. Effect of differing blood concentration on the mean (SD) concentrations of 
propafenone enantiomers in buffer and red blood cells (RBCs) of humans (n = 5) 

(ng ml-I) (-)-PPF (+)-PPF (-)-PPF (+)-PPF (-)-PPF (+)-PPF 
Blood* Buffer (ngml-I) RBCs (ng ml-') RBCs:Blood 

500 146 

1000 301 

2500 908 
(65.6) 

5000 1868 
( 1  55) 

(20.5) 

(53.7) 

144 
( 16.0) 

304 
(38.8) 

865 
(49.8) 

1804 
( 129) 

1130 
(36.4) 

2242 
(95.4) 

5330 
( 1  16) 
10 569 
(276) 

1133 
(28.5) 

2238 
(69.0) 

5407 
(88.6) 

10682 
(229) 

2.26 
(0.073) 

2.24 
(0.095) 

2.13 
(0.047) 

2.1 1 
(0.055) 

2.27 
(0.060) 

2.24 
(0.069) 

2.16 
(0.035) 

2.14 
(0.045) 

*Concentration for each enantiomer. 

Table 4. Effect of differing blood concentration on the mean (SD) concentrations of 
propafenone enantiomers in buffer and red blood cells (RBCs) of rats (n = 5) 

Blood* Buffer (ngml-l) RBCs (ngml-I) RBCs: Blood 
(ng m1-I) (-)-PPF (+)-PPF (-)-PPF (+)-PPF (-)-PPF (+)-PPF 

250 58.6 39.5 556 586 2.22 2.34 
(8.50) (8.95) ( 1  3.5) (14.3) (0.054) (0.057) 

(28.8) (28.4) (46.0) (45.0) (0.092) (0.091) 

(25.0) (30.3) (39.9) (48.4) (0.040) (0.048) 

(49.6) (41.1) (79.3) (65.7) (0.032) (0.026) 

(37.9) (36.9) (60.6) (59.0) (0.012) (0.012) 

500 120 97.8 1107 1142 2.21 2.28 

1000 240 214 2214 2256 2.21 2.26 

2500 67 1 643 5422 5467 2.17 2.19 

5000 1372 1378 10 796 10786 2.16 2.16 

*Concentration for each enantiomer. 

3). This is because passive diffusion of a drug into RBCs increases with an 
increase in the free fraction of the drug in plasma. Furthermore, the variation 
in the RBCs:blood ratios as a result of blood concentration changes (Table 
1) was significantly reduced when the buffer was substituted for plasma (Table 
3). These results provide indirect evidence that the apparent stereoselectivity 
observed in the human RBC uptake of PPF (Table 1 )  is due to a stereoselective 
plasma protein binding of the drug. 

Results of the studies with rat RBCs and buffer are presented in Table 4. 
Red blood cel1s:blood concentration ratios ranged from 2.16 to 2.22 for (-)- 
PPF, and from 2.16 to 2-34 for (+)-PPF. Comparison of these values 
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(Table 4) with those obtained using plasma instead of buffer (Table 2) shows 
three major differences. First, similar to the human data, an increase in the RBC 
uptake in most samples is observed in the absence of proteins. Second, replace- 
ment of plasma with the buffer resulted in relatively constant ratios for the differ- 
ent blood concentrations studied. Third, although the statistical test revealed 
a significant difference between the two enantiomers in their RBCs: blood ratios, 
the ratios were very close for most of the concentrations studied using the buffer. 
These results are consistent with the hypothesis that the observed stereoselecti- 
vity in the uptake of PPF into the rat RBCs is due, at least in part, to the stereo- 
selectivity in plasma protein binding of the enantiomers. 

Table 5. Mean f SD of free fractions of propafenone enantiomers 
in plasma of humans and rats 

(-)-PPF (+)-PPF P* 

Human plasma 

Rat plasma 

*Comparing the two enantiomers. 

n = 5  0.039 f 0.006 0.025 f 0.003 < 0.0001 

n=lO 0.074 f 0.004 0.097 f 0-004 0.0 1 15 

The above results using both human and rat blood samples suggest an import- 
ant role for the plasma protein binding in the apparent stereoselectivity observed 
in the RBC uptake of PPF. Therefore, binding of PPF enantiomers to the 
human and rat plasma proteins was studied in a subsequent in vitro study. 
The respective mean f SD values of the free fractions of (-)- and (+)-PPF 
in plasma samples containing 5000 ng ml-' of each enantiomer are listed in 
Table 5.  In agreement with previous reports on the r a~emate ,~ .~  PPF enantiomers 
were extensively bound to the proteins. However, those investigations indicated 
that the free fraction of the racemate in humans was equal6 to or greater7 
than that in rats. This is in contrast to our observation of higher free fractions 
for rats (Table 5) .  This discrepancy may be due to methodological differences 
among these studies, such as utilization of different drug concentrations. 

As expected, the binding of PPF to plasma proteins was stereoselective in 
both humans and rats. However, the direction of stereoselectivity in rats was 
opposite of that in humans (Table 5) .  This is in complete agreement with the 
opposite stereoselectivity observed in the RBC uptake of PPF in rats and 
humans. In rats, a higher free fraction of (+)-PPF, compared with that of 
(-)-PPF (Table 5) ,  results in a higher concentration of this enantiomer in 
RBCs (Table 2). In humans, on the other hand, higher RBCs concentrations 
of the (-))-enantiomer, relative to its antipode, are due to a higher free fraction 
of this enantiomer in plasma. 

Preliminary studies at a PPF concentration close to the free concentration 
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in the above studies indicated that adsorption of PPF enantiomers to the fil- 
tration system is minimal; the recoveries were 0-944 f 0.112 and 0.925 f 0.121 
for the (-)- and (+)-enantiomen, respectively (n = 7). Furthermore, no signifi- 
cant differences were found between the enantiomers in their recovery from 
the filtration system. 

Interestingly, in the absence of plasma proteins, RBCs: blood concentration 
ratios of rat and human blood were very close (Tables 3 and 4). This was 
despite a substantial interspecies difference in the RBC uptake of the PPF 
enantiomers when plasma was not replaced (Tables 1 and 2) .  This suggests 
that the binding of PPF enantiomers to RBCs of humans and rats is similar. 

Protein binding also seems to be responsible for the observed concentration- 
dependent increase in the RBCs: blood concentration ratio observed in rats 
(Table 2); in the absence of proteins, the ratio remained relatively constant 
(Table 4). The increase in the ratio with increasing blood concentration (Table 
2) may be explained by a saturable protein binding of the enantiomers in the 
concentration range studied; increases in blood concentration of PPF may result 
in higher free fraction of the drug in plasma which in turn can increase the 
RBCs concentrations of PPF disproportionately. Therefore, the binding results 
reported in the Table 5 may not be applicable to the lower plasma concen- 
trations. A complete characterization of the protein binding of PPF enantiomers 
using concentrations lower than that used in this study would have been desir- 
able. However, applying the methods outlined here, accurate determination 
of the binding characteristics at lower concentrations was not possible. 

Table 6.  Effect of addition of ouabain and incubation at 4" on red blood cell concen- 
trations (mean f SD, ngml-I) of propafenone enantiomers in human (n = 5) and rat 

(n = 4) samples 

Human * Rat 
( -)-PPF (+)-PPF (-)-PPF (+)-PPF 

Control 10569 f 276 10682 f 229 10831 f 356 10873 f 344 
Cold 10527 f 193 10650 f 199 10977 f 393 11 083 f 335 
Ouabain 10301 f 355 10466 * 374 10716f91-8 10811 f95-3 

*Human experiments were conducted in association with the experiments reported in Table 3. 
Therefore, control values are the same for both experiments. 

To determine the possible role of active transport in the RBC uptake of 
PPF enantiomers, the effects of ouabain and temperature on RBCs: buffer distri- 
bution of the drug were studied using both human and rat samples (Table 
6). Addition of ouabain or incubation of the samples at 4" did not significantly 
affect the RBCs or plasma concentrations of PPF enantiomers in humans and 
rats. This suggests that the distribution of PPF enantiomers between RBCs 
and buffer is mainly a passive diffusion process, and contribution of active 
transport is, at best, minimal. 
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In their very recent article,8 Takahashi and Ogata reported an apparent 
stereoselectivity in the RBC uptake of propranolol enantiomers in rats in favor 
of the (-)-enantiomer. Similar to our results with PPF, this stereoselectivity 
was attributed to a stereoselective plasma protein binding of the drug 
[( +) > (-)I; the apparent stereoselectivity was lost when the plasma concen- 
trations were corrected for the free fraction of propranolol. 

Traditionally, RBCs have been considered as carriers for oxygen and carbon 
dioxide, while plasma water and proteins have been regarded as carriers for 
other body constituents and xenobiotics. Therefore, attempts for establishing 
drug concentration-effect relationships have been mainly directed at plasma, 
rather than the whole blood. However, in recent years it has been shown that 
RBCs play a significant role in the transport of a number of important drugs 
such as propranoloP9 and phenytoin.'O Our present investigation provides 
further evidence for the importance of RBCs in transport of xenobiotics. 
Furthermore, it suggests that the previously reported24 stereoselectivity in the 
concentrations of the PPF enantiomers in plasma cannot be directly extrapo- 
lated to the whole blood which is circulated throughout the body. However, 
it must be noted that our experiments were carried out in vitro in the absence 
of metabolites of PPF which may affect the RBC distribution of the enantiomers 
in an in vivo situation. Further in vivo investigations are, therefore, needed 
to reveal the implications of these findings in the pharmacokinetics and pharma- 
codynamics of PPF enantiomers. 

In conclusion, a stereospecific analytical method was utilized to determine 
the distribution of PPF enantiomers in human and rat red blood cells. An 
opposite stereoselectivity was observed in the uptake of propafenone by the 
rat and human erythrocytes. This could be attributed to an opposite stereoselec- 
tivity in the plasma protein binding of the enantiomers in these species. The 
red blood cell uptake of propafenone enantiomers is mainly governed by a 
passive diffusion, and contribution of an active transport to this process seems 
to be, at best, minimal. 
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