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We investigated the effects of metoclopramide and propantheline bromide on the bioavailabil-
ity of carvedilol in rats. To determine the concentration-time profile of plasma carvedilol, the
blood samples were obtained from the tail vein after the simultaneous administration of 20 mg/
kg carvedilol either with or without 5 mg/kg metoclopramide and 15 mg/kg propantheline bro-
mide. The plasma carvedilol concentrations were significantly higher than the controls at 15 min.
—1hr and 3,4 hr, and the drug pharmacokinetic parameters time t0 Coar (Tme:) was 0.45 time
shorter, while the absorption rate constant (Ka) and area under the concentration-time curve

(AUCoy-2¢) were 2.5 and 1.5 times higher after the oral administration of carvedilol with meto-
clopramide. The rate of bioavailability for carvedilol was accelerated by metoclopramide which
stimulates gastric emptying. In contrast, the plasma carvedilol concentrations and Ta, AUCo-2
did not change after the single intraperitoneal administration of carvedilol with the oral admini-
stration of metoclopramide. Conversely, propantheline bromide, which delays gastric emptying ,
slowed absorption, but not according the AUCo—2« of carvedilol.

Other similar pharmacokinetic interaction probably occur since carvedilol are poorly absorbed
from the stomach and numerous therapeutic agents influence gastrointestinal motility.

Key words carvedilol, gastric emptying, pharmacokinetic interaction, metoclopramide,
propantheline bromide
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Fig. 1. Plasma Carvedilol Concentration after Simultaneous Oral Admini-
stration of 20 mg/kg Carvedilol with 0.5% CMC-Na or with 5 mg/

kg Metoclopramide to Rats

Each point represents the mean +S.E.

*p<0.05, **p<0.01

(O); Carvedilol alone, () ; with 5 mg/kg metoclopramide.
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Table 1. Carvedilol Pharmacokinetic Parameters after Oral Administration of
20 mg/kg Carvedilol and 20 mg/kg Carvedilol with 5 mg/kg Me-
toclopramide to Rats

Treatment Tinax C max Tera Twef AUCo.24 Ka
(h) (ng/ml)  (h) (h)  (ug-h/mb) (h")

Carvedilol with  1.40 525.4 1.80 17.4 2.62 1.45
0.5%CMC-Na +0.25 *46.4 +048 +768 +0.12 0.16
(n=5)

I+

Carvedilol with  0.63* 691.4* 3.06 18.4 3.86™* 3.56**
metoclopramide +0.13 493 +0.20 *4.18 +023 +0.71
(n=24)

Data are mean values * S. E.

T max : time to reach C mex

C mx : maximum plasma concentration

T = a: apparent elimination half-life in distribution phase
T « 3: apparent elimination half-life in elimination phase
AUGC : area under the plasma concentration-time curve
Ka : absorption rate constant

*P<0.05, *P<0.01.
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Fig.2. Plasma Carvedilol Concentration after Simultaneous Oral Administration
of 20 mg/kg Carvedilol with 0.5% CMC-Na or with 15 mg/kg Propan-
theline Bromide to Rats
Each point represents the mean +S.E.

*p<0.05
(O) ; Carvedilol alone, (4) ; with 15 mg/kg propantheline bromide.
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Table 2. Carvedilol Pharmacokinetic Parameters after Oral Administration of
20 mg/kg Carvedilol and 20 mg/kg Carvedilol with 15 mg/kg
Propantheline Bromide to Rats

Treatment Trnax C max Tea TeB AUCoz Ka
(h)  (ng/ml) (h) (h)  (ug-h/ml) (h")

Carvedilol with  1.50 579.9 1.86 18.3 3.28 1.74
0.5%CMC-Na *+029 +904 +032 +853 +0.53 +0.51

(n=4)

Carvedilol with 3.00 401.0 2.99 7.49 3.66 0.53
propantheline +058 *+382 *+021 154 *0.15 *0.20

(n=4)

Data are mean values + S. E.

T mex : time to reach C max

C ~a : maximum plasma concentration

T = a: apparent elimination half-life in distribution phase
T 2 8 apparent elimination half-life in elimination phase
AUC : area under the plasma concentration-time curve
Ka : absorption rate constant
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Fig. 3. Plasma Carvedilol Concentrations after Single Intraperitoneal Admini-
stration of 20 mg/kg Carvedilol Alon or with Oral Administration of 5
mg/kg Metoclopramide to Rats
Each point represents the mean=S.E.

(O) ; Carvedilol alone, () ; with 5 mg/kg metoclopramide
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