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Pharmacokinetic Interaction between Nifedipine and Quercetin in Rabbits
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ABSTRACT-The pharmacokinetics of nifedipine was studied after oral coadministration of nifedipine (5 mg/kg) with quer-
cetin (1.5, 7.5, 15 and 30 mg/kg, respectively) and 0.5 h or 3days pretreatment with quercetin (1.5 and 7 .5mg/kg) in rabbits.
Pretreatment of quercetin significantly (p < 0.05, at 0.5 h; p <0.01, at 3 days) increased the plasma concentration of nife-
dipine, but not significant in coadministraiton. The area under the plasma concentration-time curve (AUC) and the peak con-
centration (Cy,,) of nifedipine pretreated with quercetin were increased significantly (p < 0.05, at 0.5 h; p < 0.01, at 3 days)
compared to the control. By coadministration of quercetin, only 7.5 mg/kg of quercetin increased plasma AUC and Cppx of
nifedipine significantly (p < 0.05) compared to the control. Plasma AUC of intravenous nifedipine (1 mg/kg) is 4235 +£1192
ng/ml - hr. Pretreatment of quercetin significantly (p < 0.05, at 0.5 h; p < 0.01, at 3 days) increased the absolute bioavailability
(AB%) of nifedipine to 23.9 —29.2% compared to the control (17.8%). Coadministration of quercetin showed no significant
effect on the AB% of nifedipine except for 7.5 mg/kg. It is suggested that quercetin alters disposition of nifedipine by inhi-
bition of P-glycoprotein efflux pump and its first-pass metabolism. The dosage of nifedipine should be adjusted when it is
administered chronically with quercetin in a clinical situation.

Key words—Nifedipine, Quercetin, Pharmacokinetics, Bioavailability, P-glycoprotein, First-pass metabolism.
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Figure 1-Mean plasma concentration of nifedipine after oral ad-
ministration of nifedipine (5 mg/kg) coadministered with quercetin
and after intravenous administration of nifedipine (1 mg/kg) in rab-
bits.

(@), Control (nifedipine, 5 mg/kg)

(A ), Coadministered with quercetin, 1.5 mg/kg

(&), Coadministered with quercetin, 7.5 mg/kg

(M), Coadministered with quercetin, 15 mg/kg

(O0), Coadministered with quercetin, 30 mg/kg

(O), LV. (nifedipine 1 mg/kg)
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Figure 2-Mean plasma concentration of nifedipine after oral ad-
ministration of nifedipine (5 mg/kg) pretreated (0.5 h and 3 days)
with quercetin (1.5 and 7.5 mg/kg) in rabbits.

(@), Control (nifedipine 5 mg/kg)

(A), Pretreated with quercetin 1.5 mg/kg at 0.5 h before nifedipine
administration

(A), Pretreated with quercetin, 7.5 mg/kg at 0.5 h before nifedipine
administration

(W), Pretreated with quercetin, 1.5 mg/kg at 3 days before nife-
dipine administration

(), Pretreated with quercetin, 7.5 mg/kg at 3 days before nife-
dipine administration
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Table I-Mean (+S.D.) Pharmacokinetic Parameters of Nifedipine after Oral Administration of Nifedipine (5 mg/kg)

Coadministered with Quercetin in Rabbits

Parameters Control Quercetin Coadministration V.
PO, 1.5 mg/kg 7.5 mg/kg 15 mg/kg 30 mg/kg 1 mg/kg

AUC (ng/mL - hr) 3786 902 4581+ 1168 4846 £ 1226* 4175+ 1097 3445 £ 821 423541192
Cinax (ng/mL) 248+ 52 354179 368 + 86* 282+ 68 226149
Trax (hr) 1.0 0.5 05 0.5 05
ty2 (hr) 123+3.7 14.8+3.9 15.1+4.0 15.0x4.1 13.9+3.8 8.0+23
AB (%) 17.8 21.6 23.0 19.8 16.3 100
RB (%) 100 121 128 111 91

Mean £ S.D. (n = 6), *p < 0.05 compared to control.

AUC: area under the plasma concentration-time curve from O h to infinity.

Chnax: peak plasma concentration; Ty, time to reach peak concentration; ty,, : half-life; RB(%): AUC ratio of quercetin coadministration to control;

AB(%): absolute bioavailability.

Table II-Mean (+5.D.) Pharmacokinetic Parameters of Nifedipine after Oral Administration of Nifedipine (6 mg/kg) Pretreated

with Quercetin In Rabbits

Quercetin Pretreatment
Parameters Control 05h 3 days

1.5 mg/kg 7.5 mg/kg 1.5 mg/kg 7.5 mg/kg
AUC (ng/mL - hr) 3786 £902 5073 +1291* 5527 + 1365* 5868 + 1412** 6171 £ 1529%*
Cinax (ng/mL) 248 +52 377 £79* 409 £ 94* 427 £ 101** 443 £ 101**
Tinax (hr) 1.0 0.5 0.5 0.5 0.5
tyz (hr) 123137 15.1+3.8 152+3.38 157+4.1 159+4.2
AB (%) 17.8 239 26.2 27.7 292
RB (%) 100 134 146 155 163

Mean £S.D. (n = 6), *p < 0.05, **p < 0.01 compared to control.

AUC: area under the plasma concentration-time curve from 0 h to infinity; Cp,,: peak concentration; Ty, time to reach peak concentration; t;, : half-
life; RB(%): AUC ratio of quercetin pretreatment to control; AB(%): absolute bioavailability.
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