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Drug Interaction between Phenytoin and Verapamil in Rabbits

Jun Shik Choi' and 1l kyun Lee

College of Pharmacy. Chosun University, Kwangju 501-759, Korea
(Received October 20, 1994)

Pharmacokinetic drug interaction between phenytoin and verapamil was investigated following i.v.
administration of two drugs concomitantly to rabbits. Verapamil was coadministered with phenytoin (5
mg/kg) to rabbits at the doses of 0.5,1 and 2 mg/kg, respectively. Plasma concentration and AUC of
phenytoin were increased significantly, but volume of distribution and total body clearance were dec-
reased significantly (p<0.05) at doses of 1mg and 2mg/kg of verapamil, respectively. From the results
of this experiment, it is desirable that dosage regimen of phenytoin should be adjusted and that the-
rapeutic drug monitoring should be performed for reduction of side or toxic effect when phenytoin should
be administered with verapamil in clinical practice.

Keywords —Drug interaction, Phenytoin, Verapamil, Coadministration, Pharmacokinetic parameters,

Dosage regimen.
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Table 1— Aena/ Clearance of Phenytoin (mi/min} Combined
with  Verapamil in Rabbits

Verapamil coadministration

Time (hr)
05mg/kg 1mg/kg 2mgkg

Control

1 L L —
0 1 2 3

4 5 6 7 8
Time(hr)

Figure 1—Serum concentration-time curves of phenytoin
combined with verapamil in rabbits.

key : ll, control; @, verapamil 0.5 mg/kg; A, verapamil

1 mg/kg; ], verapamil 2 mg/kg

constant, tizs; elimination half-life, CL:; total body
clearance, CL;; renal clrearnce, AUC; area under
the plasma level-time curve, Cu; phenytoin con-
centration in urine, V; collected urine volume.

Aggojdae ZF o Ale) g (C. -
V)3 2 739 32 ALY AFE (Cpmi)
2 o] FEtath

SAHXz]

7t 29 AYEQS FEEESE HatiEs
3t 594 #AS unpaired Student’s t-testE&

HEste] AFEZ ARt
of gt

HUESlS HYsT

gz 2 wawd 05, 1, 2 mg/ked St AL
EQl 5 mg/kg&#FE FA] FAFEAS -9 B
UElY A5 ETHE Fig. 19 el
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W on, wizgkahd 0.5 mg/kgd HEEAF 2
Axe HAUE Y FFsE7 F7Htd oy 9
e giglon wWztald 1mg 2 2 mg/ked B4
o ZoMe EHFE 94 (p<0.05)IA F
7yst @At

HUEQlS| =Fuli

HUEle] A Feloj# 2 (CL)E Table 19 U}
Eigich 8AIZEA o] HUERIS Al Felojddx
(CLy= Hgtabd &3] F7he wet HAaH A

0-05 3.02 +£041° 2.86 £ 040 241 + 0.38 2.34 +0.36
051 2044030 1.92+031 1.86 £0.30 1.80 +0.28
12 1.72+021 156 +0.20 1.50 = 0.20* 1.44 £ 0.19
244 124+015 1.18+0.14 110 £ 0.14 1.00 +0.14*
46 115+0.13 1.10+0.11 1.04 £0.12 094 +0.12*
6-8 094 +0.12 092 +0.11 0.85 + 0.11* 0.81 + 0.10*

mean 168 +0.22 1.59 +0.21 146 + 0.21* 1.39 + 0.18*

% mean * SE. (n=6),
*. p<0.05, CL:=Cu.V/Cpni

Table II— Pharmacokinetic Parameters of Phenytoin Com-
bined with Verapamil in Rabbits

Verapamil coadministration
05mg/kg 1mg/kg 2mgkg

Parameters Control

ahr)  ¥531+086 543+068 425+059 341+054

B (hr™) 021 + 0027 543 £ 068 0.19 +0.024 0.18 £ 0.022
Ke(hr?) 3184042 325+041 243+031 1824025
Ku(hr' 164 +024 1724022 1474021 131+021
Ko(hr™?) 069 + 0082 068 + 0082 054 + 0.078*047 + 0061*

Vdss(mi/kg) 3906 + 42,1 3704 + 402 3438 + 380* 3096 + 362*
tues (hr) 323+£038 324 £037 369+038* 386+ 044

AUC (ughr/m)
434 £50 462+56 569 £6.6* 659 +7.3*

CL (mi/kg/hr)
895+161 $43+122 684 £86* 505+ 82

RB. (%) 100 1062 + 12.1 1309 + 14.1*1506 + 162*

#. mean value + SE(n=6), * **; significantly different
from control at p<0.05 and p<0.01 respectively, a; dist-
ribution rate constant, ; elimination rate constant, Vdss;

volume of distribution at steady state, Ki, Ku; transfer rate
constant, Ki; elimination rate constant, AUC; area under
the plasma level-time curve, CLs; total body clearance, R.B.;

relative bioavailability compared to control.

wWZkobd 0.5 mg/kgs HEAIL FHUES] Al
Zglojdaw FAHJoY F8E e H)
2 1 9 2 mg/kg HEA = AUEIS A
Feojd 2Tt FAQUA FAFHG F, 2T
B 168 +0.22 ml/mino|H wigtad 05, 1
2 2 mg/kg HEAllE 159 £0.21, 146 + 021 2
1.39 + 0.18 m//min ©] T}k
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