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Pharmacokinetic Interaction between Diltiazem and Paclitaxel in Rats
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ABSTRACT-The purpose of this study was to investigate the effect of coadministration (2.5, 10, 20 mg/kg) and 3 or 7
days-pretreatmemt (10 mg/kg) of diltiazem on the pharmacokinetic parameters of paclitaxel (50 mg/kg) given orally in rats.
The plasma concentrations of paclitaxel coadministered or pretreated with diltiazem were significantly (p<0.05 at 20 mg/
kg coadmin., p<0.05 at pretreat.) increased compared to that of control, from 0.5 hr to 24 hr. Area under the plasma con-
centration-time curve (AUC) of paclitaxel coadministered or pretreated with diltiazem was significantly (p<0.05 at 20 mg/
kg coadmin., p<0.01 at pretreat.) higher than that of control. Peak concentrations (C,,,) of paclitaxel with diltiazem were
significantly (p<0.05 at 20 mg/kg coadmin. and pretreat.) increased compared to that of control. Elimination rate constants
(K. of paclitaxel with diltiazem were significantly (p<0.05 at 20 mg/kg and 7 days-pretreat.) reduced compared to those
of control. Half-life (t,,) and mean residence time (MRT) of paclitaxel with diltiazem was significantly (p<0.05 at 20 mg/
kg and 7 days-pretreat.) prolonged compared to those of control. Absolute bioavailability (AB%) of paclitaxel with diltiazem
was significantly (p<0.05 at 20 mg/kg and 3 days-pretreat, p<0.01 at 7 days -pretreat.) increased compared to that of control.
Based on these results, it might be considered that diltiazem may inhibit cytochrome Pasy and P-glycoprotein, which are

respectively engaged in paclitaxel absorption and metabolism in liver and gastrointestinal mucosa.
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Figure 1-Mean plasma concentration-time curves of paclitaxel after
oral administration of paclitaxel (50 mg/kg) coadministered with

diltiazem (2.5, 10, 20 mg/kg) and after intravenouse administration
of paclitaxel (2 mg/kg) in rats.
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Figure 2-Mean plasma concentration-time curves of paclitaxel after
oral administration of paclitaxel (50 mg/kg) pretreated with dilt-
iazem (10 mg/kg) for 3 days or 7 days and after intravenouse ad-
ministration of paclitaxel (2 mg/kg) in rats.
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Table I-Mean Pharmacokinetic parameters of paclitaxel after oral coadministration of paclitaxel (50 mg/kg) with diltiazem in rats

Paclitaxel Diltiazem coadmin.
Parameters
v Control 2.5 mg/kg 10 mg/kg 20 mg/kg
AUC (ng/ml - hr) 36311907 18371459 20301508 22791569 3098+772*
Chax (ng/ml) 11519 122431 132434 149138*
Tinax (1) 2.010.6 2.010.5 1.940.5 1.6:04
Ko (hr™) 0.08240.021 0.070£0.017 0.06710.016 0.06440.016 0.05040.013*
ti (hr) 8.4012.11 9.90+2.47 10.3442.58 10.721+2.63 13.8613.34*
MRT (hr) 7.3£1.8 15£3.75 1614.1 16+4.3 1915.0
AB (%) 2.1 2.2 2.5 3.5%
RB (%) 100 105 119 163

Mean S.D. (n = 6), *p<0.05 compared to control
AUC: area under the plasma concentration-time curve
Coax : peak concentration

Trnax : time to reach peak concentration

K, : elimination rate constant

e half-life

MRT : mean residence time

AB (%) : absolute bioavailability

RB (%) : comparative AUC,q/AUCy,

Table II-Mean Pharmacokinetic parameters of paclitaxel after oral administration of paclitaxel (60 mg/kg) pretreated with

diltiazem (10 mg/kg) for 3 or 7 days in rats

Paclitaxel Diltiazem Pretreat.
Parameters
v Control coadmin. (10mg/kg) 3 days pretreat 7 days pretreat
AUC (ng/ml -« hr) 3631907 18374459 22794569 2639+659* 3289+823**
Chnax (ng/ml) 115+29 132434 135434 148+38*
Tnax (hr) 2.010.6 1.940.5 1.840.5 17104
K, (') 0.08210.021 0.07010.017 0.06440.016 0.056+0.014 0.049+0.012*
ty2 (hr) 8.40+2.11 9.90+2.47 10.72+2.63 12.38+2.98 14.14+3.48*
MRT (hr) 7.3%+1.8 1513.75 16143 18154 2045.1*
AB (%) 2.1 25 2.9* 3.6%*
RB (%) 100 119 138 171

Mean S.D. (n=6), *p<0.05, **p<0.01 compared to control.
AUC : area under the plasma concentration-time curve
Coax - peak concentration

T © time to reach peak concentration

K, : elimination rate constant

tin: half-life

MRT : mean residence time

AB (%) : absolute bioavailability

RB (%) : comparative AUC ,a/AUC,,
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