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Effect of Naringin on the Pharmacokinetics of Nifedipine in Rabbits

Chong-Hak Na and Jun-Shik Chei'

College of Pharmacy, Chosun University, Gwangiu 501-759, Korea
(Received February 14, 2005 < Accepted April 9, 2005)

ABSTRACT - The pharmacokinetics of oral nifedipine (5 mg/kg) was studied in rabbits given after or simultaneously with
naringin (1.5, 7.5 and 15 mg/kg, respectively). The area under the plasma concentration-time curve (AUC) and the peak con-
centration (Cpa) of nifedipine coadministered or pretreated with naringin were significantly increased (p < 0.05, coad.; p <
0.01, pret.) compared with the control group. The absolute bioavailability (AB%) of nifedipine was significantly (p < 0.05,
coad.; p <0.01, pret.) higher by 22.3 — 28.1% compared to the control (17.9%). The relative bioavailability (RB%) of nife-
dipine was higher by 1.24 - 1.43 times (coad.) and 1.32 — 1.57 times (pret.) than those of the control, showing that pre-
atreatment of naringin was more effective than that of the coadministration of naringin. Naringin did not show significant
effect on the Tmax and t,,, of nifedipine. It is suggested that naringin may alter pharmacokinetic paramiters of nifedipine
by inhibition of P-glycoprotein efflux pump and its first-pass metabolism. The dosage of nifedipine should be adjusted when

it is administered with naringin in a clinical situation.

Key words —Nifedipine, Naringin, Pharmacokinetics, 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 naringin
and after intravenous administration of nifedipine (I mg/kg) in rab-
bits.

(©), Nifedipine (control, p.o. 5 mg/kg)

(&), Nifedipine, Coadministered with naringin, 1.5 mg/kg

(M), Nifedipine, Coadministered with naringin, 7.5 mg/kg

(), Nifedipine, Coadministered with naringin, 15 mg/kg

(W), Nifedipine, (I.V., 1 mgkg)

RB% = AUCtreated/ AUCcontrol x 100

SAH Xzl
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Figure 2-Mean plasma concentration of nifedipine after oral ad-
ministration of nifedipine (5 mg/kg) given after naringin (1.5, 7.5, 15
mg/kg) in rabbits.

(O), Nifedipine (control, p.o. 5 mgkg)

(&), Nifedipine, after naringin, 1.5 mg/kg

(&), Nifedipine, after naringin, 7.5 mg/kg

(L), Nifedipine, after naringin, 15 mg/kg
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Table I-Pharmacokinetic Parameters of Oral Nifedipine (5 mg/kg) Coadministered with Naringin in Rabbits

Control Naringin coadministeration IR
Parameters 1
(P.0O) 1.5 mg/kg 7.5 mg/kg 15 mg/kg 1 mg/kg |
AUC (ng/mL - hr) 3792 £922 4718 +£1269 5199 +1226* 5402 + 1397* 4235+£1192 ‘
Cinax (ng/mL) 248.5+64.5 357.4+83.1 394.2 + 89.3* 459.1 £126.8*
Trax (h) 1.0 0.5 0.5 0.5 :
ty (hr) 14.0£3.7 148139 15.1£4.0 152141 80+23
AB (%) 179+4.6 223+54 24.6 £5.6% 25.5+5.8% 100
RB (%) 100 124 137 143

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

AUC: area under the plasma concentration-time curve from 0 h to infinity; Cp,: peak plasma concentration; Tpy: time to reach peak concentration;
ti: half-life; RB(%): relative bioavailability, AUC ratio of naringin coadministration to control; AB(%0): absolute bioavailability.

Table II-Pharmacokinetic Parameters of Oral Nifedipine (5 mg/kg) administered after Naringin in Rabbits

Control Naringin pretreatment
Parameters

(P.0) 1.5 mg/kg 7.5 mg/kg 15 mg/kg
AUC (ng/mL - hr) 3792 £922 5023 £+ 1286* 5523 +1322* 5948 + 1420%*
Cunax (ng/mL) 248.5+64.5 3769 +84.2*% 416.8 £99.8* 493.3 £ 128.2%**
Tax (h) 1.0 ‘ 0.5 0.5 0.5
ty (hr) 14.0+37 152139 153 £3.9 154+43
AB (%) 179146 23.7+6.2* 26.1 +6.8*% 28.1 £7.3**
RB (%) 100 132 145 157

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; C,: peak plasma concentration; Ty, time to reach peak concentration;
ti2: half-life; RB(%): relative bioavailability, AUC ratio of naringin coadministration to control; AB(%a): absolute bioavailability.
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