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Effect of Nifedipine on the Ampicillin Absorption

Hyun-Jeong Jeong, Chul Soon Yong*, Yoon-Soo Choi and Doo-Man Oh'
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Amino-B-lactamn antibiotics are absorbed by the dipeptide transporter in the small intestine.
These uptakes are coupled to a proton influx. The inward proton gradient is partly induced by
the Na'/H" exchanger and calcium ion is involved in control of this antiport. Interaction between
ampicillin which is one of the amino-B-lactam antibiotics and nifedipine which-is one of calcium
channel blocking agents was studied in rats in vivo and with rabbit jejunum mounted on the
Sweetana/Grass diffusion cells in vitro. Bioavailability of ampicillin was increased significantly
when nifedipine was co-administered orally in rats. There were no differences in the distribution
phase and the elimination phase when ampicillin was given either alone or with nifedipine
intravenously. Conditions for in vitro experiments were determined. The lift rate of O)/CO, gas
was controlled to 3 bubbles/sec and ampicillin was stable in the Krebs buffer at pH 6.0.
Absorption of ampicillin was the greatest when the completely-stripped sercsal membrane was
used, Transport of ampicillin from mucosal to serosal side in the rabbit jejunum was enhanced
by 32% in the presence of nifedipine (p=0.059). Above results suggest that nifedipine might
increase the plasma level of ampicillin via the improved absorption in the intestine rather than
the reduction in the elimination or/and alteration in the distribution.

Keywords— Absorption, Ampicillin, Diffusion cell, Interaction. Nifedipine
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et Ariz, FH)E AH3a, HPLC system?
pump (Waters Millipore Model 510), column (Cs,
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Figure 1—Sweetana/Grass diffusion cell. Tissue is
mounted between acrylic half-cells. Buffer is cir-
culated by gas lift (O4/CO, at inlet and flows in the
direction of arrows, parallel to the tissue surface.

ARAIA  receptoriol €3 8 miE ¥UL,
donorf-Eolle vlg] vhee] & 4% 89 8 miE ¥
At} Needle valve(W7d =2.5 mm)E B3] Atarts
o] £55 AWM 7t Rl FF3 FE= A
of AATIAE FYAA Edo] £EHEE sl%ich
a3 7P} ARE ks 4F 28 TP
A 2 1S (E9=195 w), 3L,
slo] 2ol A F5EA ¥ HE A
Ao] Zuo) I3 markerZ AMES £A4E

174 Bl d=e] FHTE SN 5
Aol kg AN o] AFE FE /P A
3 Abavtmol 4245 E Tl

BE of2el U A TWFHORE(T=0,
0.5, 1.0, 1.5, 2.0 A1Z}) receptorFolA 1 mie] &
A-g 2AARA ek, 37°Ce) ¢3N 1 miE A
AlA FATk AT L4 215 nmel FellA
HPLCE AMgsle] ozt yHEEEaze] 1
A Fol H|E Pl 0|2 HE] gulde g=E T
T F AR 9 R8RS Wt Vst
A S5 S wlo] g dde] o) olE #F
atoict.

.
=
o
%
[o5
1o
1o
>
>,

[NCY T
- %o
1=

e L

it
o}ow

1

oft
>

Zin 3 0F

In vivo A8
Figure 22 29143 ©% wi osl s Usid
BE A JFANA A

100 -

Ptasma Ampicillin Concentration {mgn)

01 . . . . -
[} 50 100 150 200 250 300
Time (min)

Figure 2 — Plasma concentration (mg/L) of ampicillin
after oral administration of ampicillin (84 mg/kg)
with (—o—) or without (- @--) nifedipine (10 mg/
kg). Each point represents the mean=SE(n=4).
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Table I— Pharmacokinetic Parameters of Ampicillin Alone or With Nifedipine in the Rat. AMP (ampicillin) With or
Without NIF (nifedipine) was Administered Orally and Intravenously. Each Value Represents the Mean+SE(n=3 to 5,

(0. 05).

Pharmacokinetic Oral Administration Intravenous Administration
Parameters AMP AMP-NIF AMP AMP-NIF

CMax (mg/L) 6.446+0.899 9.987+2.821 - -

TMax (min) 72.79+14.13 93.54+19.96 - -

AUC (mg - min/L) 1183+132.7 2286+346.3* 2620+533.5 3006+962.2

F (%) 4.517+0.507 8.726+1.322 - -

B (1/min) 0.009+0.001 0.007+0.002 0.019+0.007 0.01£0.001

T1/28 (min) 85.88+17.91 107.3+23.03 79.08+38.01 75.74+13.08

Clt (L/kg/min) 0.074+0.009 0.039+0.005* 0.0040.0008 0.003+0.0009

Vp.p (/kg) 8.838+1.381 6.222+1.696 0.360+0.170 0.354+0.109
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Figure 3— Plasma concentration (mg/L) of ampicillin
after intravenous injection of ampicillin (84 mg/kg)
with (—o_) or without (..®..) nifedipine (1 mg/

" kg). Each point represents the mean+SE([n=3 to 5).
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Figure 4 — Effect of the O,/CO, gas lift rate on the
buffer evaporation during transport experiments.
Each point represents mean+SE(n=3 to 4). Key: ® :
1 bubble/sec, o : 3 bubbles/sec, A : 6 bubbles/sec
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Figure 5—Effect of removal methods of serosal mem-
brane on the ampicillin absorption from mucosal
gide to serosal side in the diffusion cell : Intact mem-
brane (0), stripped once (®) or twice (O0), com-
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Figure 6—Chromatograms of ampicillin at pH 2.5
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Figure 7—Effect of nifedipine on the ampicillin ab-
sorption in the rabbit jejunum. Each point represents
mean+SEn=9 to 10). Key :----®----; ampicillin alone,
~ 0 — ampicillin with nifedipine
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