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Effects of Epigallocatechin Gallate on the Bioavailability of Nimodipine
after Oral and Intravenous Administration in Rats
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Abstract — The purpose of this study was to investigate the effect of epigallocatechin gallate (EGCG) on the phar-
macokinetics of nimodipine in rats. Pharmacokinetic parameters of nimodipine were determined in rats after oral and iv
administration of nimodipine with or without EGCG and also the effect of EGCG on the cytochrome P450 (CYP) 3A4 and
P-glycoprotein (P-gp) activity were evaluated. EGCG inhibited CYP3A4 and P-gp activity. EGCG significantly increased the
area under the plasma concentration-time curve (AUC) and peak plasma concentration (C,,,) of nimodipine. The absolute
bioavailability (AB%) and relative bioavailability (RB%) of nimodipine by EGCG were increased by 16% and by 48%, respec-
tively, compared to the control. In contrast, EGCG did not affect the intravenous pharmacokinetics of nimodipine. Based on
these results, the increased bioavailahility of nimodipine might be due to inhibition of CYP3A4 in the small intestine and/
or in the liver and inhibition of P-gp in the small intestine by EGCG.
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Fig. 1 - Inhibitory effects of ketoconazole and EGCG on CYP3A4 activity. The experiment was done in duplicate, and the result is expressed

as the percent of inhibition.
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Fig. 2 — Rhodamine-123 retention. MCF-7/ADR cells were pre-
incubated with EGCG for 30 min after incubation of MCF-
7/ADR cells with 20 uM R-123 for 90 min. Data represents
mean=+SD of 6 separate samples. Verapamil (100 uM) was
used as a positive control (significant versus the control
MCF-7 cells, **p<0.01).
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Fig. 3 —Mean plasma concentration-time profiles of nimodipine
after oral (16 mg/kg) administration to rats without or with
EGCG (1 or 8 mg/kg) (n=6, each). Bars represent the
standard deviation; (@) Oral administration of nimodipine

(control, 16 mg/kg, oral); (O) with 1 mg/kg EGCG, (V)
8 mg/kg of EGCG.
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Table I -Mean pharmacokinetic parameters of nimodipine after
oral (16 mg/kg) administration of nimodipine with EGCG
to rats (Mean+S.D., n=6)

Nimodipine+EGCG

Parameters Control

1 mg/kg 8 mg/kg
AUC (ng - h/ml) 507+96 587+112 751+143"
Coax (ng/ml) 91+15 97+16 106+17"
T, () 0.25 0.25 0.25
typ (h) 7.1x1.1 7.7+1.2 8.4t1.3*
AB (%) 22.1+4.2 25.6+4.9 32.8+6.2
RB (%) 100 116 148

*. $<0.05, significant difference compared to the control.
AUC: area under the plasma concentration-time curve from time

zero to time infinity, C,,, peak concentration, T, the time to

reach peak plasma concentration, t,,: terminal half-life, AB (%):
absolute bioavailability, RB (%): relative bioavailability.
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A A0 S-ERB%)S 972 FEIRIQ H 8 mg/ke)
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ol 572+118 ng - h/mie]3l o, o972 7}e)%l BWe-5F
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Fig. 4 —Mean plasma concentration-time profiles of nimodipine
after intravenous (4 mg/kg) administration to rats without
or with EGCG (1 or 8 mg/kg) (n=6, each). Bars represent
the standard deviation; (@) Intravenous administration of
nimodipine (control, 4 mg/kg, oral); (O) with 1 mg/kg
EGCG, (¥) 8 mg/kg of EGCG.
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Table II — Pharmacokinetic parameters of nimodipine after
intravenous (4 mg/kg) administration of nimodipine with
EGCG to rats Mean=S.D., n=6)

Nimodipine+EGCG
Parameter Control
1 mg/kg 8 mg/kg
AUC (ng - h/ml) 572+118 604126 637129
CL, (m//tvkg) 87+18 82+17 78+17
typ () 6.8+1.3 6.8+1.4 7.1+15
RB (%) 100 106 111

AUC: area under the plasma concentration-time curve from time
zero to time infinity, CL;: total body clearance, t;,: terminal half-
life, RB (%): relative bioavailability.
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