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Effect of Grapefruit Pulp on the Pharmacokinetics of the Dihydropyridine
Calcium Antagonists Nifedipine and Nisoldipine
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The effect of the intake of 200 g of grapefruit pulp (corresponding to one grapefruit) on the pharmacokinetics of
the calcium antagonists nifedipine (NF) and nisoldipine (NS) were investigated in 8 healthy Japanese male volunteers.
A crossover design was used for the study: group I did not ingest any grapefruit (control group); group II ingested
grapefruit 1 h after drug administration; and group III ingested grapefruit 1 h before drug administration. The intake of
grapefruit pulp increased the plasma concentrations of both NF and NS, an effect that has previously been reported with
grapefruit juice. The increase was most marked when grapefruit was eaten before drug administration. For both NF and
NS, subjects who ingested grapefruit 1 h before drug administration exhibited a greater C,,,, and AUC, 4 than did sub-
jects in the control group. For NF, the C,,., was 1.4 times higher and the AUC,_,, 1.3 times larger in group III than in
group I. For NS, the C,., was 1.5 times higher and the AUC,_,4 1.3 times larger in group III than in group I. The in-
crease in the AUC,,_,4 was significant for both drugs (p<{0.05) . The finding that the ratios of Cyax and AUC,_,4 for un-
changed drug and metabolites did not vary greatly among the three groups for either drug suggests that the increase in se-
rum concentration produced by grapefruit intake may be due to other factors than an inhibitory effect on drug
metabolism. Also, the increases in C,,, and AUC,_,, of NS produced by grapefruit intake were smaller than those
produced by grapefruit juice intake, indicating that grapefruit pulp and juice have different effects on the pharmacoki-
netics.
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Fig. 1. Time Course of Plasma Concentration of Nifedipine
and Its Metabolite after Administration of Nifedipine Tablet
with, or without Grapefruit in Healthy Volunteers (n=38)

(O control, M: administration nifedipine before 1 hour ingested
grapefruit, A: administration nifedipine after 1 hour ingested grapefruit.
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Table 1. Pharmacokinetic Parameters of Nifedipine(n=8)

Nifedipine/metabolite ratio

Dosing group tmax (hr) Crax (ng/ml) AUCq 4 (ng - hr/ml)
Chran AUC

I 2.19+1.69 49.81+14.10 369.50+ 83.43 2.57+£0.82 3.07£0.96
Nifedipine 11 2.19+1.03 59.42+18.22 409.47+121.78 2.86+1.03 3.15+1.00
111 1.13+0.35 70.80+23.05* 485.85+132.53* 2.83+£0.95 3.66+1.24

1 2.13+1.75 20.26 = 5.74 130.00+ 49.67

Metabolite 11 2.00+0.89 21.64+ 6.21 137.98+ 53.92

111 1.06+0.42 25.51+ 7.65 141.30+ 47.64

Data are mean values =SD.

* : Significant differences were found in dosing group III compared to I by paired #-test (p <0.05).
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Fig. 2. Time Course of Plasma Concentration of Nisoldipine
and Its Metabolite after Administration of Nisoldipine
Tablet with, or without Grapefruit in Healthy Volunteers (n
=8)

O control, M: administration nisoldipine before 1 hour ingested
grapefruit, A: administration nisoldipine after 1 hour ingested grapefruit.
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Table 2. Pharmacokinetic Parameters of Nisoldipine (n=28)
Nisoldipine/metabolite ratio
Dosing group tmax (D) Crnax (ng/ml) AUC o (ng + hr/ml)
Crnax AUC
I 1.194+0.80 3.21+1.79 9.19+3.78 1.16+0.39 0.97+0.31
Nisoldipine II 0.81+0.37 3.67+1.26 9.05+2.53 1.20+0.23 0.99+0.35
111 0.75+0.38 4.83+2.52 11.85+3.07** 1.434+0.35 1.00+0.26
1 1.50+1.04 2.72+1.09 9.78+3.61
Metabolite 11 1.00+0.27 3.06+0.67 9.40+1.66
111 0.94+0.42 3.33+1.31 12.33+3.38

Data are mean values =SD.

** . Significant differences were found in dosing group III compared to I by paired #-test (p<<0.05) .

Table 3. Indirect Quantitative Comparison of Chemical Con-
stitutions in Grapefruit (GF) Juice and GF Pulp

GF pulp GF juice
(mg/223.1 g%) (mg/250 ml) 19
Naringin 164.92 74.6~226.0
Narirutin 53.19 26.4~58.7
DHB 4.32 0.3~3.0
Bergamottin 3.95 1.2~4.2
Compound A 15.67 1.1~2.1
Compound B 1.08 0.0~0.6

* 223.1g : pulp weight of a whole of GF.
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