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Abstract

The purpose of this study was to determine the pharmacokinetics of anisodamine enantiomers in plasma after oral and intravenous admin-
istration of racemic anisodamine in rabbits. A capillary electrophoresis method for the simultaneous separation of two pairs of enantiomers
in plasma has been firstly developed and validated. Using a 75 mM phosphate buffer containing 25 mM carboxymethytdeetbxtrin at
pH 2.5, good resolution was achieved on a 45-cm uncoated fused-silica capillary at the voltage of 20 k¥Grith&spharmacokinetics of
individual anisodamine enantiomers were characterized using the CE assay, the sole method of enantiomeric separation for anisodamine. Phar
macokinetic analysis of results indicated that anisodamine enantiomers showed non-stereoselective disposition or stereoselectivimdisposition
different rabbits. For the rabbits with non-stereoselective disposition, similar pharmacokinetic characteristics were observed §\8gen (6
and (R, 2R)-, or (6S, 2R)- and (&R, 2 S)-anisodamine. For the rabbits with stereoselective dispositi@&2(8)- and (6=, 2 S-anisodamine
were below the established LOD, while the two remaining enantiomers also had similar pharmacokinetic profiles. Further investigations
remain necessary to find out the underlying mechanism about the stereoselective disposih# §f-(@&nd (&R, 2'S)-anisodamine.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction The chemical structure of anisodamine is showRig 1
The molecule has two chiral centers, 6- afg@sition. Nat-
Anisodamine (64]hydroxyhyoscyamine), an alkaloid ural anisodamine is & 2'9-enantiomer. Anisodamine is
first extracted from the Chinese heBropolia tangutica  used clinically in its synthetics (trade name 654-2). Synthetic
Maxim, is very similar to atropine in structure and is con- anisodamine is a racemic mixture of two pairs of optical
sidered as a kind of antagonist of the M-choline acceptor but enantiomers, that is & 29- and (R, 2R)-, or (6S, 2R)-
with a weaker effect on the central nervous systEjmAniso- and (R, 29-anisodamine. Pharmacological studies have
damine is extensively used in clinics, especially in cases of demonstrated that anisodamine enantiomers have slightly dif-
toxic shock and organophosphorus intoxication. In China, ferent interactions with M-choline accep{8j.
anisodamine has been used as a vasoactive drug for decades No report dealing with pharmacokinetics of individual
to improve microcirculatiofi2—4]. In addition, anisodamine  enantiomers was found due to the lack of an enantiosepa-
has also been used to protect against arrthythmias, myocarfation method. However, enantiomers should be considered
dialischemic reperfusion injury and cardiopulmonary bypass as separate chemical entities and individual pharmacokinetic
surgery-induced hypertensi@s-7]. properties should thus be investigated.
In recent years, capillary electrophoresis (CE) has been
widely developed for the separation and quantification of

* Corresponding author. Tel.: +86 21 25070388; fax: +86 21 250703891, drugs in biological fluids (plasma, serum, urine and saliva),
E-mail addressguorfan@yahoo.com.cn (G.R. Fan). due to its many attractive features such as high peak
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MN-CHs Separations were performed on a BioFocus 3000 capil-
lary electrophoresis system (Bio-Rad, USA) using an un-
coated fused-silica capillary (45 cm 50um i.d., effective

HO H length 40.4 cm). The capillary was purchased from Hebei
& Yongnian Optical Fiber Factory (Hebei, China). A new un-
H O_?D coated capillary was conditioned by rinsing with 1 M NaOH,
H_CECHQOH 0.1M NaOH, RBO and 0.1 M HCI (30 min each) sequen-
tially. Everyday before starting a series, the capillary was
flushed with 0.1 M NaOH for 6 min, and the running buffer
for 4min. The capillary was rinsed before each sample in-
jection, according to the scheme showable 1to achieve
high reproducibility of migration time and electroosmotic
Fig. 1. Chemical structure of anisodamine. flow and to avoid plasma proteins adsorption to the capillary
wall.

efficiency, high resolution, small sample volume and reduced
analysis timg9,10]. CE is also well established as one ofthe 2.2. Animals
major techniques in the field of chiral separations of pharma-
ceutical drug§l1-13] The most common approach for enan- Specific pathogen-free rabbits (2 8®.32 kg, female and
tiomeric CE separation involves the addition of cyclodextrins male) were obtained from the Laboratory Animal Center of
(CDs) to the running buffer, instead of expensive HPLC and the Chinese Pharmaceutical University, Nanjing, China. An-
GC chiral columns. imals were housed under normal conditions and allowed to

Therefore, the present study was performed using a CEacclimatize for at least 1 week before initiation of studies.
enantioseparation method to determine pharmacokinetics ofWater and standard laboratory food were given until 12 h be-
individual anisodamine enantiomers. Method development fore the experiments.
and validation are discussed. The results from pharmacoki-
netic studies with oral and intravenous administration of 2.3. Blood sampling
racemic anisodamine are presented and analyzed.

This study was performed on two groups of five rabbits,
using different administration routes.

2. Experimental Five rabbits were orally administrated with anisodamine
hydrobromide (140 mg/kg, i.g.) dissolved in water. Blood
2.1. Chemicals and apparatus samples (each 2.5ml) were collected before drug adminis-

tration and post-dose at 15, 30, 45, 60, 90, 120, 150, 180,

Methanol, ethyl acetate, triethylamine, sodium hydrox- 240 and 300 min. Each collected blood sample was trans-
ide, sodium dihydrogen phosphate monohydrate and sodiumferred to a heparinized microcentrifuge tube and plasma
chloride, of analytical reagent grade, were purchased fromwas separated out by centrifugation at 3000 rpm for 5 min.
Shanghai Reagents Company (Shanghai, China); racemicAll plasma samples were stored at20°C until analy-
anisodamine synthetics were provided by Hangzhou Min- sis.
sheng Pharmaceuticals (Hangzhou, China), and scopolamine Another five rabbits were injected with anisodamine hy-
hydrobromide was provided by Department of Clinical Phar- drobromide (50 mg/kg, i.v.) dissolved in water. Blood sam-
macology, Shanghai Changhai Hospital (Shanghai, China).ples (each 2.5 ml) were collected before drug administration
Carboxymethyl (CM)a-CD, CM-y-CD and CMB-CD were and post-dose at 5, 15, 30, 45, 60, 90, 120, 150, 180 and
provided by Dr. Zhu Ming-de from Bio-Rad Company, USA. 240 min. Each collected blood sample was transferred to a
Double-distilled water was used for the preparation of all so- heparinized microcentrifuge tube and plasma was separated
lutions and 0.4.m pore size filters (Millipore, MA) was  out by centrifugation at 3000 rpm for 5 min. All plasma sam-

used to filter the solutions. ples were stored at20°C until analysis.
Table 1
Automatic wash program of capillary electrophoresis
Circle Solution Pressure process Description
(psix s)
1 0.5 ml water 0 Washing for injection end of capillary and positive electrode
2 0.5 ml water 120 Removing plasma proteins adsorbed to inner wall of capillary
3 0.5ml HCI (0.1 M) 120 Keeping uniform physical state of inner wall of capillary
4 0.5 ml running buffer 150 Filling capillary with running buffer
5 0.2 ml water 0 Field-amplified stacking for on-column concentration
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2.4. Treatment of plasma samples 3. Results and discussion

To 1.0ml of the resulting plasma in a 10-ml stoppered 3.1. Method optimization
centrifuge tube, 0.1 g NaCl and 0.1 ml of triethylamine were
added and the mixture was shaken vigorously for 2min.  Electrophoretic conditions were optimized, in particular
The mixture was extracted with 5.0 ml ethyl acetate during with regard to choice of chiral selectors, concentration of the
2.5 min of vortexing, followed by centrifugation at 3500 rpm cyclodextrin used, buffer pH value, applied voltage, temper-
for 5min. An accurately measured 4.0 ml of the supernatant ature and the length of the capillary.
ethyl acetate layer was evaporated to dryness in a stream of Different cyclodextrins, such as natiwe, B- and -
nitrogen on a 45C water bath. The residue was reconsti- cyclodextrin and their carboxymethylated derivatives, have
tuted in 60pl methanol and 6Qxl IS solution (9.0wg/ml been investigated with regard to the simultaneous enantiosep-
scopolamine hydrobromide in 1 mM HCI), followed by cen- aration of all two enantiomeric pairs. Carboxymethylated-
trifugation at 15,000 rpm for 5 min. An 8(4 aliquot of the cyclodextrin (CM=«-CD) was found to be the most efficient
supernatant was directly injected into CE system. The samechiral selector for this purpose. The effect of GM=D con-
sample handling process was used for recovery, precision anctentration on the migration time and resolution was further
accuracy determinations. examined in the range of 10—35 mM. The suitable GNT-D
concentration was found to be 25 mM.

The pH of buffer has an important effect on surface char-
acteristics of the capillary, the effective electric charge of the

Blank plasma samples were spiked with synthetic aniso- 1 and electric character|st|c§ _of CWICD. The use of a
damine hydrobromide at concentrations of 0.2u50ml. 75mM phosphate buffer containing 25 mM CMED at pH
The calibration samples were prepared and spiked with 1S 8- 4.5 0r 2.5 was |nvest|gate“d. AtpH 6.5, C“,{"ED was
as described above. The calibration curves were generated'€92tively charged and has a “countercurrent” flow with re-
by the ratios of the peak area of each enantiomer to the pealSPeCt 10 électroosmotic flow (EOF). The two enantiomeric

area of the internal standard versus the concentration of theP@irs could be separated while the baseline and peak shape
enantiomer spiked in the samples. were not good enough for the quantification. With a pH of

4.5, which was close to the&g of CM-y-CD, no enantiosep-
aration was observed. At pH 2.5, CMED acted as neutral
chiral selector and best enantioseparation was obtained.
L i The applied voltages ranging from 15 to 25 kV were then
The pharmacokinetic parameters were determined basedyyamined. In order to obtain short migration times, the ap-
on the non-compartment model and calculated with an in- yjiaq voltage was chosen as high as possible, but limited by
house validated computer program. The area under they,e heating of the capillary. In our experiment, the applied

plasma concentration-time curve (AUC) and the area un- a5 was set at 20kV due to the high resolution and the
der the first-moment time curve (AUMC) were calculated acceptable migration time.

by the trapezoidal method, and were extrapolated t0 in-  1he inside diameter of the capillary was usually 50 or
finity using the last detectable plasma concentration and 75um, and in this study, capillaries of %0m i.d. x 45cm
the terminal elimination rate constant. Mean residence time (eﬁect}ve length 40.4cm,) and 76n i.d. x 50 cm (effective
(MRT), total plasma clearance (CL), and apparent volume |gnqth 45 4 cm) gave similar migration times, but the peak
of distribution at stezidy state (gl were falculated USING  resolution of the former capillary was better than that of the
the equations MRT = AUMC/AUC, CL = Dose/AUC and  |a¢ter and thus was used for further experiments.

Vdss = CL-MRT, respectively. Peak plasma concentration  capjjlary temperatures of 25 and 30 were also investi-
(::maX) and tfgje zlme.to a:jcr&|_evet?1zag<|mgl pl?gmacotr_lcent][amon gated. At 30°C the peak resolution declined significantly, so
(tmax) were determined directly by visual inspection of the 5 yemperature of 25 was finally selected.
concentration—time curves. The terminal elimination half-life

(t1/2) was derived by linear regression analysis of the terminal 3 o Electrophoretic conditions and electropherograms
phase of the plasma concentration—time curve. Pharmacoki-
netic calculations were performed on each individual set of
data.

2.5. Calibration curves

2.6. Pharmacokinetic analysis

The final optimized conditions were as follows. A short
zone of purified water was hydrodynamically injected with
0.5psi (1 psi = 6894.76 Pa) for 2 s, followed by electroki-
2.7. Statistical analysis netic sample injection at 16 kV for 8 s. Since purified water

had low conductivity, the analytes injected electrokinetically

All values were reported as meanstandard deviation.  at high velocity could thus be stacked at the interface be-
Differences between pharmacokinetic parameters of the twotween the water zone and the running buffer. The capillary
enantiomers were evaluated by Ratiest with the prior level temperature was kept at 26. During separation, the voltage
of significance set at = 0.05. was set at 20kV in normal polarity mode and the detection
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containing all analytes of interest were show#ig. 2 Com-
parison of the spiked plasma sample with the blank plasma
showed the high selectivity, since no matrix peaks interfered
with the determination. A baseline separation of all peaks
indicated excellent separation efficiencies.

3.3. Assay validation

The CE method was validated by evaluating linearity, limit
of quantification (LOQ) and limit of detection (LOD), method
precision and accuracy. Coefficients of variation values and
relative errors of less than 15% were considered acceptable,
except for the quantification limit which was extended to
20%, as recommended by Bressole eflal] and Shah et al.
[15] for analyses of biosamples for pharmacokinetic studies.

The concentration ratio of four enantiomer§,(8 S)-/(6S,
2'R)-/(6R, 2R)-/(6R, 29-anisodamine in synthetic prod-

Fig. 2. Electropherograms of (A) a blank plasma and (B) plasma spiked with uct was 2/3/2/3 (W/W)' The peak area ratios (eaCh enan-

anisodamine (1Q.g/ml). Electrophoretic conditions: uncoated fused-silica
capillary (45cmx 50um i.d., effective length 40.4 cm), the background
electrolyte consisted of 75 mM phosphate buffer, pH 2.5, containing 25 mM
carboxymethylated~cyclodextrin, applied voltage, +20kV; temperature,
25°C; injection, 16kVx 8s. (1) (R, 29-, (2) (6S, 2R)-, (3) (R, 2R)-,

(4) (6S, 2 9)-anisodamine.

wavelength was 200 nm. The background electrolyte con-

sisted of 75 mM phosphate buffer (pH 2.5), containing 25 mM
carboxymethylated~cyclodextrin.

Under the conditions described, the migration times of
the analytes were 13.84 and 15.77 min foR(& S)- and
(6S, 2 9-anisodamine, 14.49 and 15.24 min fog(& R)- and
(6R, 2R)-anisodamine. The migration time of scopolamine

hydrobromide (I1S) was 12.78 min. Representative electro-

tiomer/scopolamine hydrobromide) were linearly related
to the concentrations of enantiomers, withconsistently
greater than 0.9990. Calibration functions for all enantiomers
with r2 were given inTable 2 The LOQs for (&, 29- and
(6R, 2R)-anisodamine, B 2R)- and (R, 2 S-anisodamine
were found to be 0.04 and 0.p@/ml, respectively. The
LODs for (65, 29- and (R, 2R)-anisodamine, & 2'R)-
and (&R, 29)-anisodamine were found to be 0,0d/ml and
0.015p.g/ml at a signal-to-noise ratio of 3:1, respectively.
The results of intra- and inter-day reproducibility experi-
ments were presentedTable 3 Precision (relative standard
deviation) and accuracy values (percentage deviation of the
found concentration from the nominal concentration) were
consistently less than 10%. Therefore, the method meets the

pherograms of blank rabbit plasma and spiked plasma sampleequirements for bioassays.

Table 2

The calibration functions and values

Enantiomer Rangeau@/ml) Calibration functioh r2 Number of data
points )

(6S 29)- 0.04-10.0 y =0.009345 + 0.7418 0.9996 8

(6S 2R)- 0.06-15.0 y=0.009664 + 0.7421 0.9990 8

(6R, 2R)- 0.04-10.0 y=0.007810 + 0.7390 0.9994 8

(6R, 29- 0.06-15.0 y =0.01445 + 0.7400 0.9992 8

* C: concentration of individual enantiomer; peak area ratio of enantiomer/IS.

Table 3

Intra- and inter-day accuracy and precision data for the determination of anisodamine enanticn&rs (

Nominal concentrationgug/ml) of (6S, 29-/(6S, 2 R)-/(6R, 2 R)-/(6R, 2 S-anisodamine

0.10/0.15/0.10/0.15

0.40/0.60/0.40/0.60 4.0/6.0/4.0/6.0

Intra-day
Concentration found
Precision (R.S.D. %)
Accuracy (%)

0.0971/0.151/0.0992/0.145
5.90/5.86/5.93/6.33
97.1/100.7/99.2/96.7

Inter-day
Concentration found
Precision (R.S.D. %)
Accuracy (%)

0.0986/0.154/0.101/0.147
7.78/7.44/7.50/8.40
98.6/102.7/101.0/98.0

0.387/0.589/0.393/0.582
5.21/4.81/4.95/5.44
96.8/98.2/98.2/97.0

3.98/5.94/3.97/5.99
4.06/4.14/4.18/4.17
99.6/99.0/99.2/99.8

0.394/0.597/0.397/0.590
7.14/6.85/6.71/6.83
98.5/99.5/99.2/98.3

3.97/5.95/3.98/5.96
6.84/6.90/6.15/6.37
99.2/99.2/99.5/99.3
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Fig. 3. Individual plasma concentration—time curves of anisodamine enantiomers after an i.g. administration of 140 mg/kg in five rabBijt& St) (8)
(6S 2R)-, (3) (6R, 2R)-, (4) (6S, 2'Y-anisodamine.

3.4. Pharmacokinetic analysis of synthetic anisodamine  and 1.494+ 0.0377, respectively, which were similar to their
hydrobromide after oral administration concentration ratio&£1.5). No significant differenced?(>
0.05) were detected between the valuedipf and MRT

Plasma concentration—time profiles for anisodamine enan-of (6S, 2R)- and (&, 2'R)-anisodamine, suggesting simi-

tiomers after an i.g. administration of 140 mg/kg dose syn- lar elimination courses. Except the absence & §65)- and

thetic anisodamine hydrobromide to five conscious rabbits

were presented ifrig. 3. As shown inFig. 3, following

i.g. administration of racemic anisodamine, four enantiomers 20.004 2

of anisodamine quickly appeared in the plasma samples of mAU ‘

two rabbits, reached maximum concentrations at approxi- IS 3

mately 1-1.5 h, and then declined biexponentially with time. f

Similar plasma concentration—time profiles 08(&'S)- and 14891 =

(6R, 2R)-, or (6S, 2R)- and (&R, 2 9-anisodamine were ob- J ;1 7 R

served. In contrast, only B 2'R)- and (65, 2’ R)-anisodamine ﬂ/«m / IS;, i ;U T

were detectable in the plasma samples of another three rab g 7g | »{ [ e M

bits and after reaching peaks, plasma concentrations alsc o V!

declined biexponentially. It suggested that anisodamine enan-
tiomers showed non-stereoselective disposition or stereose , W
lective disposition in different rabbit&ig. 4 presented the — 4.67 ///.1

typical electropherograms of plasma samples from the rab- M

bits with non-stereoselective disposition or stereoselective wl P
disposition. Pharmacokinetic parameters determined by non- |
compartment analysis method were summarizethiole 4 )
For the rabbits with non-stereoselective disposition, no sta-

tistically significant differencesy> 0.05) were detected be- Fig. 4. Electropherograms of (A) plasma spiked with anisodamine, (B)

tween the values @max Tmax, AUCo~r, AUCo~, t1/2 @nd plasma sample from the rabbit with non-stereoselective disposition and (C)
MRT of (6S, 29- and those of (B, 2R)-anisodamine, and  plasma sample from the rabbit with stereoselective disposition, after an i.g.
so was those of @ 2R)- and (R, 29-anisodamine. The administration of anisodamine (140 mg/kg) in five rabbits. Electrophoretic

four enantiomers showed similar pharmacokinetic charac- conditions: uncoated fused-silica capillary (45 smb0um i.d., effective

g . . . . " length 40.4 cm), the background electrolyte consisted of 75 mM phosphate
teristics. For the rabbits with stereoselective disposition, the | ¢ pH 2.5, containing 25mM carboxymethylatedsyclodextrin, ap-

Crmax, AUCp~; and AUGy ratios of (65 2R)- and (&, plied voltage, +20 kV; temperature, 26; injection, 16 kVx 8s. (1) (&R,
2'R)-anisodamine were 1.4250.009112, 1.47% 0.01431 29-, (2) (65 2R)-, (3) (BR, 2ZR)-, (4) (6S, 29)-anisodamine.

0.44 L L | L | . | - P M
0.00 3.60 7.20 10.80 1440 . 18.00




270 G.R. Fan et al. / J. Chromatogr. B 809 (2004) 265-271

Table 4
Pharmacokinetic parameters of anisodamine enantiomers following oral administration of racemic anisodamine in rabbits (dose: 140 mg/kg) five rabb
Pharmacokinetic Non-stereoselective disposition Stereoselective disposition
parameters

(6S 29- (6R, 2R)- (6S 2R)- (6R, 29- (6R, 2R)- (6S 2R)-
Cmax (ng/ml) 3.033:0.1534 3.12A4 0.4271 4.636t 0.2652 4.689% 0.6739 2.91Gt 0.9796 4.142+ 1.372
Tmax (Min) 75.06:21.21 75.00t 21.21 75.00t 21.21 75.00t 21.21 70.00t 17.32 70.00t 17.32
AUCo-~ (g min/ml) 344.2£36.13 347.4t 26.02 517.0t 48.79 509. 7 38.47 356.8t 133.5 528.H1 201.7
AUCo~ (g min/ml) 367.247.02 372.2+ 38.61 555.2+ 57.49 549. 1 52.82 412.4+-184.7 617.2+ 278.6
ty/2 (min) 66.34+9.037 69.65t+ 10.98 68.58t 10.25 69.36t 10.70 102.0t 24.23 98.69t 24.24
MRT (min) 127.115.49 128.4+ 18.67 131.1 10.75 132.3+ 15.63 150.4+ 27.10 157. A 24.33

(6R, 29-anisodamine, the two remaining enantiomers also (6S, 29- and (R, 2R)-, or (65 2R)- and (R, 29-
had similar pharmacokinetic characteristics. anisodamine were also observed. Interestingl, @S-

and (R, 29-anisodamine still remained undetectable in
3.5. Pharmacokinetic analysis of synthetic anisodamine  the plasma samples of another two rabbits, even at 5min
hydrobromide after intravenous administration after dosing, which implied that stereoselective disposition

of anisodamine enantiomers may happen during the dis-

Plasma concentration—time profiles for anisodamine enan-tribution or elimination phase, but not during the adsorp-

tiomers after an i.v. administration of 50 mg/kg dose syn- tion phase. Pharmacokinetic parameters determined by non-
thetic anisodamine hydrobromide to five conscious rabbits compartment analysis method were summarizethinle 5
were presented iRig. 5. Like the oral administration, aniso-  For the rabbits with non-stereoselective disposition, no sta-
damine enantiomers also showed non-stereoselective dispotistically significant differences(> 0.05) were detected be-
sition or stereoselective disposition in different rabbits after tween the values of AUE.;, AUCo~«o, t1/2 and MRT of (&5,
i.v. administration. As shown iftig. 5, four enantiomers of ~ 2'S)-and those of (B, 2’ R)-anisodamine, and so was those of
anisodamine can be detected in the plasma samples of thre€6S 2'R)- and (&, 2'S)-anisodamine. The four enantiomers
rabbits 5 min after administration, and then declined biexpo- had similar pharmacokinetic characteristics. For the rabbits
nentially with time. Maximum plasma concentratio@n6y) with stereoselective disposition, the AYG and AUG-~
were in the range of 6.007-9.952 and 6.119-9 66| ratios of (6 2R)- and (&R, 2 R)-anisodamine were similar
for (6S, 29- and (&R, 2R)-anisodamine, 9.389-15.63 and to their concentration ratieax1.5). No significant differences
9.137-14.53.g/ml for (6S, 2R)- and (&R, 2 S)-anisodamine, (P > 0.05) were detected between the value$; gf, MRT,
respectively. Similar plasma concentration—time profiles of CL and Vdsof (6S 2'R)- and (&R, 2’R)-anisodamine. Except
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Fig. 5. Individual plasma concentration—time curves of anisodamine enantiomers after an i.v. administration of 50 mg/kg in five rabRjt&. ) (B) (6S,
2R)-, (3) (BR, 2R)-, (4) (6S 2 9-anisodamine.
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Table 5
Pharmacokinetic parameters of anisodamine enantiomers following intravenous administration of racemic anisodamine in rabbits (dose VeCraipits) fi
Pharmacokinetic Non-stereoselective disposition Stereoselective disposition
arameters
P (6S 29- (6R, 2R)- (6S 2R)- (6R, 29- (6R, 2R)- (6S 2R)-
AUCo-~; (g min/ml) 295.7+ 16.66 296.3t 24.79 441.8+ 38.28 444 .6+ 37.46 239.0t 45.18 352.4t 64.70
AUCp~ (g min/ml) 303.1+ 14.65 303.9+ 21.98 453.2+ 33.36 455.6+ 33.27 243.5+ 42.92 359.8+ 61.16
t1/2 (min) 46.65+ 12.70 47.44+ 12.65 48.49%+ 12.20 46.7H 12.58 40.78t 9.405 42.55+ 9.808
MRT (min) 54.64+ 5.178 54.85+ 7.118 53.99+ 7.448 54.48+ 7.179 55.98t 3.486 56.72+ 4.165
CL (ml/min kg) 33.04+ 1.641 33.03t 2.492 33.22+ 2.527 33.05t 2.514 41.75+ 7.361 42.3H7.191
Vdss (ml/kg) 1811+ 264.8 1824+ 381.4 1806+ 391.6 1812+ 384.4 2349+ 557.9 2414+ 584.1
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