creative
ommon

cCcCoOoMMO NS D EE D

MNETHEA-HIEeEl 2.0 (&=

MNETEAl Fots BNMEHKNE HAIGHHOF ELICH

Hlgel. #ot= 0l M&=

1o
0Q
(]
I
JA
0
Hu
o
0
o
1>
%0
o>
-
o

MEAYH T2 0l2Xt2 Aels 212 WE0l 26t &S 2X FSLICH

0lX 2 0l Ed = 772 (Legal Code)S OloiolI| &Ml kst 23 LI CY.

Disclaimer |:|._'|

Collection



http://creativecommons.org/licenses/by-nc/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc/2.0/kr/

[ UCI]1804: 24011- 200000237945

%
>~
>
1%
(0]
it
rln

=~

Effects of Epigallocatechin gallate on the
Phar macokinetics of Nicardipine after Oral
and I ntravenous Administration of

Nicardipinein Rats



Effects of Epigallocatechin gallate on the
Phar macokinetics of Nicardipine after Oral
and I ntravenous Administration of

Nicardipinein Rats

A elA ola7t=7 e K] - B

Al o
rREE v 9%

2 Folg Uzuao

20093249254



Effects of Epigallocatechin gallate on the
Phar macokinetics of Nicardipine after Oral
and I ntravenous Administration of

Nicardipinein Rats



;OU
N
o-
ol
alg
HJ
oF
;O_l

r

o)
o

—

E

L
_#O_l

!

N

o

oF

o
TH

A=
E

~
_#O_l

L
_#O_l

2008 11 ¢
=



CONTENTS

ADSTraCt. .. o e e e
T B B L e e e e e
INTrodUCTION ... ot e e s e e e e
Materials and Methods..........c. oo,
Chemicals. . oo e i s i i e e i e e e e e s
Animal eXPeriments.. ... v i e i e i e v e e e e
Oral and intravenous administration of nicardipine....................
| T = F] T
Pharmacokinetic analysSis ...... oo e
Statistical analysis. ... ... e
RESUIS .o e e
DS CUSSION .ttt e e e e e e e et et e e e e
CONCIUSION et e e e e e e e e e e e e e e

R (Y (=) 11 =1 T

© 0 o b U1 W

10
11
12

.13
.15

17
18



LIST OF TABLES

Table I. Mean plasma concentration of nicardipine after @@iministration of
nicardipine (12 mg/kg) to rat with or without EGCG............ 27
Table II. Mean plasma concentration of nicardipine after amgnous
administration of nicardipine (4 mg/kg) to rats kwibr without
Table lll. Mean (x S.D.) pharmacokinetic parameters of nigangi after oral
administration of nicardipine (12 mg/kg) to rat kvibr without

Table IV. Mean (= S.D.) pharmacokinetic parameters of nigang after

intravenous administration of nicardipine (4 mg/kg) rats with or

WIthOoUt EGC G ..ot it it e i e te e i et teeaen e e 30



LIST OF FIGURES

Figure 1. Chromatograms of the rat’s blank plasma (A) armspla spiked (B) with
internal standard (IS, 4.5 min) and nicardipin€/ (#hin)............ 23
Figure 2. A calibration curve of nicardipine when spikedointhe rat’'s blank

plasma... ... e e 24
Figure 3. Mean plasma concentration—time profiles of nicairte after oral

administration of nicardipine (12 mg/kg) to ratstwor without EGCG
(0.6, 3 0r 12 MO/KG) - eeviriiii e e i eanineeennneee 2. 2D

Figure 4. Mean plasma concentration—time profiles of nigairte after i.v.

administration of nicardipine (4 mg/kg) to rats lwibr without EGCG

(0.6, 3 0r 12 MO/KG) - evveriiie e e i e iininneee e . 20



Abstract

Effects of epigallocatechin gallate on the phar macokinetics of nica
rdipine after oral and intravenous administration of

nicardipinein rats

Tae-Hwan Im
Advisor: Prof. Jun-Shik Choi, Ph.D.
Department of Pharmacy,

Graduate School Chosun University

Epigallocatechin gallate (EGCG), a natural polygheompound found in fruits
and red wine, has irreversible inhibition for cytoeme P450 (CYP) 3A and P-
glycoprotein (P-gp)n vitro. This study was to investigate the effect of EGQG
the pharmacokinetics of nicardipine after orally intravenously administered
nicardipine in rats. Nicardipine was administeredallp (12 mg/kg) or
intravenously (i.v., 4 mg/kg) without or with oratiministration of EGCG (0.6, 3
or 12 mg/kg) to rats. Compared with the controlugrdgiven nicardipine alone),
the area under the plasma concentration—time c{(AWC) was significantly (3
mg/kg, P < 0.05; 12 mg/kg, P < 0.01) increased 6y2-5/8.7%, and the peak
concentration (Gay was significantly (3 mg/kg, P < 0.05; 12 mg/kg,<F0.01)

increased by 30.1-47.5% in the presence of EGC& aftlly administration of



nicardipine. EGCG significantly (P < 0.05, 3 orrh@/kg) decreased the total body
clearance (CL/F) of nicardipine by 35.9-44.0%. Gopuently, the relative
bioavailability (R.B.) of nicardipine was increaséy 1.19- to 1.79-fold, the
absolute bioavailability (A.B.) of nicardipine ihd presence of EGCG was 17.2—
19.7%, which was significantly (3 mg/kg, P < 0.02; mg/kg, P < 0.01) enhanced
compared with that of the control group (11.0%).mpared to the i.v. control,
EGCG did not significantly change pharmacokinetiargmeters of i.v.
administration nicardipine.

The enhanced oral bioavailability of nicardipineggested that intestinal-
mediated CYP3A4 metabolism and P-gp-mediated efflidixnicardipine are
inhibited by EGCG. Based on these results, nicardidosage should be adjusted
when given with EGCG or EGCG-containing dietary dapent.

Key words: Nicardipine; EGCG; CYP3A4; P-gp; PharmacokineticatsR
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I ntroduction

Nicardipine, a dihydropyridine calcium channel gataist, causes coronary and
peripheral vasodilatation by blocking the influxeftracellular calcium across cell
membranes. Nicardipine is arterioselective andcéffe for the treatment of
hypertension, myocardial ischemia, and vasospasurgical patients (Kishet al.,
1984; Hysinget al., 1986). Nicardipine has also been used experimgnéalla
probe to study the effects of calcium channel ameags on the role of sympathetic
nervous system activity in the development of @arascular risk (Van Swietegt
al., 1997). The pharmacokinetics of nicardipine are-lmegar due to hepatic first-
pass metabolism, and show a bioavailability of at3%%b following a 30 mg dose
at steady state (Grahashal., 1984, 1985). They are primarily substrates of CXP3
subfamily enzymes, especially CYP3A4 in humans, ameétabolized to
pharmacologically inactive forms (Higuchi & Shiobarl980; Guengerickt al.,
1986; Guengerich, 1991). In addition, nicardipisealso a P-glycoprotein (P-gp)
substrate (Het al., 1996; Wanget al., 2000).

Flavonoids represent a group of phytochemicals #énatproduced by various
plants in high quantities (Dixon and Steele, 199%ey exhibit a wide range of
beneficial biological activities including antioxtive, radical scavenging,
antiatherosclerotic, antitumor and antiviral efee(ijveldt et al., 2001). EGCG
is the major flavanoid found in green tea and $ &nown as catechins (Chu and

Juneja, 1997). EGCG has a wide range of biologindlpharmacological activities,



including antioxidant (Higdon and Frei, 2003), atiierosclerotic and
anticarcinogenic activities (Kuroda and Hara, 199@veldt et al., 2001). EGCG
inhibited human CYP3A4 with the igvalue of 1QuM (Muto et al., 2001), and
has an inhibitory effect on P-gp in human Cacod&sddodoinet al., 2002), but
does not down-regulate MDR1 gene transcriptionRuyp expression (Qiast al.,
2005). Hong et al. (2003) reported that EGCG asdmethyl metabolites are
substrates for MRP1 and MRP2. EGCG is also subjectthe UDP-
glucuronosyltransferase, sulfotransferase and Iloak€d-methyltransferase
mediated phase Il biotransformation (let1 al., 2003). EGCG inhibited the efflux
of P-gp substrates, diltiazem and quercetin in KBe€ll (Kitagawaet al., 2004).

As a dual inhibitor of CYP3A4 and P-gp, EGCG migffect the bioavailability
and pharmacokinetics of nicardipine when EGCG aiwdrdipine were used
concomitantly for the prevention or therapy of davdscular diseases as a
combination therapy. However, the effect of EGCGtlha pharmacokinetics of
nicardipine has not been reported in vivo. Thiglgtiocused on the investigation
of the effect of EGCG on the pharmacokinetics oardipine in rats.

The low bioavailability of oral nicardipine is méindue to pre-systemic
metabolism and P-gp mediated efflux in the intestiBGCG, a dual inhibitor of
CYP3A4 and P-gp, might improve the pharmacokinetafs nicardipine in
combination therapy, although adverse effects ntaymif doses are not adequate.

Therefore, the aim of this study was to investigdie pharmacokinetics of



nicardipine in the presence of EGCG in rats.



M aterialsand M ethods

Chemicals and apparatus

Nicardipine, EGCG and nimodipine [an internal stmadfor high-performance
liquid chromatograph (HPLC) analysis for nicardgjinwere purchased from
Sigma-Aldrich Co. (St. Louis, MO, USA). HPLC gradeetonitrile were acquired
from Merck Co. (Darmstadt, Germany). Other chensidal this study were of
reagent grade.

Apparatus used in this study were a HPLC equippédaMaters 1515 isocratic
HPLC Pump, a Waters 717 plus autosampler and a rg/Atel74 scanning
fluorescence detector (Waters Co., Milford, MA, USAa HPLC column
temperature controller (Phenomenex Inc., CA, US#)Bransoni® Ultrasonic
Cleaner (Branson Ultrasonic Co., Danbury, CT, USA)ortex-mixer (Scientific
Industries Co., NY, USA) and a high-speed microtitiige (Hitachi Co., Tokyo,

Japan).

Animal experiments

Male Sprague—Dawley rats of 7—8 weeks of age (wegl70-300 g) were
purchased from Dae Han Laboratory Animal Researach (Choongbuk,
Republic of Korea) and given free access to a comialeat chow diet (No.
322-7-1; Superfeed Co., Gangwon, Republic of Kosea) tap watead libitum.

The animals were housed (two rats per cage) ireanctoom maintained at a



temperature of 22 +°Z and relative humidity of 50-60%, with 12 h ligird
dark cycles. The rats were acclimated under thesdittons for at least 1 week.
All animal studies were performed in accordancenwite “Guiding Principles in
the Use of Animals in Toxicology” adopted by theckty of Toxicology (USA)
and the Animal Care Committee of Chosun Univer¢@dyvangju, Republic of
Korea) approved the protocol of this animal stutllge rats were fasted for at
least 24 h prior to beginning the experiments aatl free access to tap water. Each
animal was anaesthetized lightly with ether. THeflamoral artery and vein were
cannulated using polyethylene tubing (SP45, [.B80mm, O.D. 0.96 mm;
Natsume Seisakusho Co. LTD., Tokyo, Japan) fordkampling and i.v. injection,

respectively.

Oral and intravenous administration of nicardipine

The rats were divided into four groups (n = 6, @aah oral group (12 mg/kg of
nicardipine dissolved in water; homogenized at°@6for 30 min;3.0 mL/kg)
without (control) or with 0.6, 3 or 12 mg/kg of 6bfaGCG, and an i.v. group (4
mg/kg of nicardipine, dissolved in 0.9% NaCl sadati homogenized at 3& for
30 min; 1.5 mL /kg) without (control) or with 0.6, 3 or Ig/kg of oral EGCG.
Oral nicardipine was using a feeding tube, and EG@GS orally administered 30
min prior to oral or intravenous administrationra€ardipine. Nicardipine for i.v.
administration was injected through the femorahweithin 0.5 min. A 0.45 mL
aliquot blood sample was collected into heparinizdzes from the femoral artery

9



at O (to serve as a control), 0.017 (at the endfaéion), 0.1, 0.25, 0.5, 1, 2, 3, 4, 8,
12 and 24 h after intravenous infusion, and 025,00.5, 1, 2, 3, 6, 8, 12 and 24 h
for oral study. The blood samples were centrifugei000 rpm, 5 min), and the
plasma samples were stored at —40°C until HPLC yaisalof nicardipine.

Approximately 1 mL of whole blood collected fromtteated rats was infused via
the femoral artery at 0.25, 1, 3 and 8 h to replhee blood loss due to blood

sampling.

HPL C assay

The plasma concentrations of nicardipine were detexd by a HPLC assay
method reported bastwoodet al. (1990). Briefly, a 5QuL aliquot of nimodipine
(2 ng/mL), a 20uL aliquot of 2 N sodium hydroxide solution and 2. of tert-
butylmethylether:Hexane (75:25) were added to aril2aliquot of the plasma
sample. The mixture was then stirred for 2 min aedtrifuged (13,000 rpm, 10
min). A 1.0 mL aliquot of the organic layer wasnséerred to a clean test tube and
evaporated at 3& under a stream of nitrogen. The residue was dissdlve200
uL of the mobile phase and centrifuged (13,000 rpmmin). A 50uL aliquot of the
supernatant was injected into the HPLC system. i@htographic separations were
achieved using a Symme®rZ,s column (4.6 x 150 mm, gm, Waters Co.), and a
uBondapak™ C,g HPLC Precolumn (1am, Waters Co.). The mobile phase was

acetonitrile:0.015 M KHPO, (60:40, v/v, pH 4.5) with 2.8 mM triethylamine,

10



which was run at a flow rate of 1.5 mL/min. Chroomaaphy was performed at a
temperature of 30°C that was set by a HPLC coluemmperature controller. The
UV detector was set to 254 nm. The retention tinfesaardipine and the internal
standard were 7.8 and 4.2 min, respectively (FigureThe detection limit of
nicardipine in rat's plasma was 5 ng/mL. The cao#ffits of variation for

nicardipine were below 14.1% (Figure 2).

Phar macokinetic analysis

The plasma concentration data were analyzed bgamopartmental method
using WinNonlin software version 4.1 (Pharsight,dountain View, CA, USA).
The elimination rate constant {K was calculated by log-linear regression of
nicardipine concentration data during the elimoatphase, and the terminal half-
life (t12) was calculated by 0.693/KThe peak concentration 4&) and the time to
reach peak concentrationy() of nicardipine in plasma were obtained by visual
inspection of the data from the concentration—ticueve. The area under the
plasma concentration—time curve (AL from time zero to the time of last
measured concentration & was calculated by the linear trapezoidal rulee Th
AUC zero to infinite (AUG-,) was obtained by the addition of AdCand the
extrapolated area determined by,s&e. Total body clearance (CL/F) was
calculated by Dose/AUC. The absolute bioavailapil.B.%) of nicardipine was
calculated by AUG./AUC;, x Dose,/Dosen x 100, and the relative
bioavailability (R.B.%) of nicardipine was estimatby AUG,ih eccdAUCcontrol X

11



100.

Statistical analysis

All mean values are presented with their standardiation (Mean + S.D.).
Statistical analysis was conducted using a one-ABWOVA followed by a
posteriori testing with Dunnett's correction. Differences werconsidered

significant at a level gb < 0.05

12



Results

The mean plasma concentration—time profiles of miGrdipine in the presence
or absence of EGCG are illustrated in Figure 3. Tiean pharmacokinetic
parameters of nicardipine were also summarizedhler3.

Figure 3 showed the plasma concentration—time Ipsobf nicardipine after oral
administration at a dose of 12 mg/kg of nicardipimeats with or without EGCG
(0.6, 3 or 12 mg/kg), and the pharmacokinetic patans of oral nicardipine are
summarized in Table 3. The area under the plasnmaeotration—time curve
(AUC) was significantly (3 mg/kg, P < 0.05; 12 mg/KP < 0.01) increased by
56.2— 78.7%, and the peak concentratiop,¢Cwas significantly (3 mg/kg, P <
0.05; 12 mg/kg, P < 0.01) increased by 30.1-4715%heé presence of EGCG after
oral administration of nicardipine. EGCG signifitlgn(P < 0.05, 3 or 12 mg/kg)
decreased the total body clearance (CL/F) of nipard by 35.9-44.0%.
Consequently, the relative bioavailability (R.Bf) mcardipine was increased by
1.19- to 1.79-fold, the absolute bioavailability.Bd) of nicardipine in the presence
of EGCG was 17.2-19.7%, which was significantlyr{§/kg, P < 0.05; 12 mg/kg,
P < 0.01) enhanced compared with that of the cbigimaup (11.0%). However,
there was no significant change in the time to lmga®ak concentration {F,) and
the half-life (i) of nicardipine in the presence of EGCG.

The mean plasma concentration—time profiles ofrigardipine in the presence

13



or absence of EGCG are illustrated in Figure 4. Tiean pharmacokinetic
parameters of nicardipine were also summarizedaiblelr 4. Figure 4 showed the
plasma concentration—time profiles of nicardipiriterai.v. (4 mg/kg) without or
with of EGCG (0.6, 3 or 12 mg/kg) to rats. As showrTable 4, EGCG did not
significantly change pharmacokinetic parameters iof administration of
nicardipine, suggesting that EGCG may improve thal doioavailability of

nicardipine by increasing the absorption or redgigat wall metabolism.

14



Discussion

CYPs enzymes make a contribution significantlyhe tfirst-pass” metabolism
and oral bioavailability of many drugs. The “fifsass” metabolism of compounds
in the intestine limits absorption of toxic xendies and may ameliorate side
effects. Moreover, induction or inhibition of intesl CYPs may be responsible for
significant drug and drug interactions when onenagkecreases or increases the
bioavailability and absorption rat constant of anaarently administered drug
(Kaminsky and Fasco, 1991).

Based on the broad overlap in the substrate spitiei§i as well as co-localization
in the small intestine, the primary site of absiaptfor orally administered drugs,
CYP3A4 and P-gp have been recognized as a concedatkr to the drug
absorption (Cumminst al., 2002; Benett al., 2003). Therefore, dual inhibitors
against both CYP3A4 and P-gp should have a grgaadtron the bioavailability of
many drugs where CYP3A4 metabolism as well as Pagpliated efflux is the
major barrier to the systemic availability. Besidbg extensive metabolism by
CYP3A4, nicardipine appeared to be the substraRe gy, suggesting that P-gp and
CYP3A4 should act synergistically to limit the okzibavailability of nicardipine
(Saekiet al., 1993; Wacheet al., 2001).

Studies on drug interactions with grapefruit juiteave provided much

understanding of the role of intestinal CYP450 he tabsorption of orally

15



administered drugs. CYP3A4 is the predominant Rt&8ent in the small intestine
(Kolars et al., 1992) Oral administered nicardipine is a sulstfar CYP3A-
mediated metabolism and P-gp-mediated efflux. Triteaeced oral bioavailability
of nicardipine might be due to decreased P-gpeffiud CYP3A metabolism of
nicardipine in the intestine and/or liver. 0.6 ngytk EGCG did not significantly
change pharmacokinetic parameters of nicardipiassiply it can either inhibit or
stimulate rat CYPs depending upon their structuresncentrations, and
experimental conditions. This result appeared tocbesistent with a previous
report that a single oral administration of EGC@nsicantly increased enhanced
the oral bioavailability of nicardipine in rats @@iand Choi, 2008).

The increased bioavailability of orally adminisneicardipine might be due to
competitive inhibition of CYPs and P-gp in the stire by EGCG, since the
inhibition of CYP isoenzyme and P-gp in the lived&idney was not marked after
intravenous administration as mentioned above. &hesults suggest enhanced
bioavailability of nicardipine must be mainly inftid P-gp efflux and CYP3A

metabolismn the intestine by EGCG.

16



Conclusion

While there was no significant effect on the i.iiapmacokinetics of nicardipine,
EGCG (3 or 12 mg/kg) significantly enhanced the | dogoavailability of
nicardipine. Therefore, concomitant use of EGCGE@CG-containing dietary

supplements with nicardipine will require close mnorng for potential drug

interactions.
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Figure 1. Chromatograms of the rat’s blank plasma (A) arsdipla spiked (B) with

internal standard (IS, 4.5 min) and nicardiping (%in).
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Figure 2. A calibration curve of nicardipine when spiked ithe rat's blank

plasma.
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Figure 3. Mean plasma concentration—time profiles of niqairdé after oral
administration of nicardipine (12 mg/kg) withou¢)(or with 0.6 mg/kg ¢), 3
mg/kg (V) and 12 mg/kg V') of EGCG to rats. Bars represent the standard

deviation (n = 6).
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Figure 4. Mean plasma concentration—time profiles of niqairdd after i.v.
administration of nicardipine (4 mg/kg) withouwt)(or with 0.6 mg/kg ¢), 3 mg/kg
(V) and 12 mg/kg V') of EGCG to rats. Bars represent the standardatiewi (n =

6).
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Table 1. Mean plasma concentration of nicardipine afteal @dministration of

nicardipine (12 mg/kg) presence or absence of EGO@ts (Mean + SD, n = 6).

Time Nicardipine with EGCG
Control

(h) 0.6 mg/kg 3 mg/kg 12 mg/kg
0 0 0 0 0

01 190 + 34 331 = 66 441 = 93 50.2 + 11.0
025 494 + 89 571 +£ 114 726 <+ 152 821 + 181
05 707 + 127 752 £+ 150 920 £+ 193 1043 + 229
1 61.7 + 111 681 + 136 856 + 180 962 + 21.2
2 346 £+ 6.2 460 + 92 651 + 137 731 = 16.1
3 251 + 45 290 + 58 378 + 79 423 + 93
4 190 + 34 221 + 44 268 + 56 305 + 6.7
8 106 = 19 120 + 24 160 + 34 182 = 4.0
12 72 £ 13 88 £ 18 113 £+ 24 132 £+ 29
24 40 + 07 49 <+ 1.0 65 + 14 75 + 1.7
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Table 2. Mean plasma concentration of nicardipine followimgtravenous

administration of nicardipine (4 mg/kg) presenceatwsence of EGCG to rats

(Mean +SD, n = 6).

Time Nicardipine with EGCG
Control
(h) 0.6 mg/kg 3 mg/kg 12 mg/kg
0 2017 + 363.1 2208 + 4416 2414 + 5069 2479 + 5454
0.1 903 + 1625 921 + 184.2 942 + 197.8 997 + 219.3
025 625 + 1125 634 + 1268 645 + 1355 688 + 1514
0.5 358 + 644 3684 + 737 3826 + 803 3998 + 88.0
1 206 + 371 2111 + 422 2165 + 455 2276 + 50.1
2 84 + 151 862 + 172 909 + 191 1044 + 230
3 484 + 8.7 503 + 101 548 + 115 622 + 137
4 36 + 65 376 + 75 408 + 86 484 + 106
8 188 £+ 34 205 £ 41 238 + 50 282 % 6.2
12 125 + 23 138 + 28 154 + 32 195 + 43
24 556 + 10 65 + 13 76 + 16 101 + 2.2
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Table 3. Mean (x S.D.) pharmacokinetic parameters of nigané after oral

administration of nicardipine (12 mg/kg) presencalmsence of EGCG to rats.

Paramater

Nicardipine+EGCG

Control
0.6 mg/kg

3 mg/kg

12 mg/kg

AUC (ng-h/mL)
Crax(Ng/mL)
Tmax(h)

CL/F (mL/min/kg)
tiz(h)

R.B. (%)

A.B. (%)

371.0+66.8 443.1+79.8

70.7£12.7 75.2+13.5

0.5 0.5

3234545822 27082+4874

9.5+1.7 9.9+1.8
100 119
11.0£2.1 13.2+2.5

579.5+115.9*

92.0+18.4*

0.5

20707+4141*

10.4+2.1

156

17.2+3.3*

662.8+132.6**

104.3+20.9**

0.5

18106+3621*

10.6+2.1

179

19.7+3.7**

Mean #+ S.D. (n=6), P < 0.05," P < 0.01, significant difference compared to tbetml

AUC: area under the plasma concentration—time cfiiora 0 h to infinity

Cmax peak plasma concentration

Tmax time to reach peak concentration

CL/F: total plasma clearance

t10: half-life

A.B. (%): absolute bioavailability

R.B. (%): relative bioavailability compared to the contgobup
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Table 4. Mean (x S.D.) pharmacokinetic parameters of nipand after

intravenous administration of nicardipine (4 mg/kgg¢sence or absence of EGCG

to rats.
Nicardipine+EGCG
Paramater Control
0.6 mg/kg 3 mg/kg 12 mg/kg
AUC(ng-h/mL) 1122+202.0 1189+214.0 1280+256.0 148120
CL{(mL/min/kg) 3564+641.5 3365+605.7 3126+625.2 2740+548.0
t1o(h) 8.0+1.4 8.3%1.5 8.6%1.7 9.2+1.9

Mean = S.D. (n=6)
AUC: area under the plasma concentration-time cfrora time 0 to infinity
CL:: total plasma clearance;

ty: half-life
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