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Drug Interaction Between Phenytoin and Diltiazem in Rabbit
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Pharmacokinetic drug interaction between phenytoin and diltiazem was investigated following
i.v. administration concomitantly to rabbits. Diltiazem was coadministered at doses of 1, 2 and 3
mg/kg, respectively, with phenytoin (5 mg/kg) to rabbits. Plasma concentration and AUC of phenytoin
were increased significantly, but volume of distribution and total body clearance were decreased
significantly (p<0.05) at doses of 2 mg and 3 mg/kg of diltiazem. From the results of this experiment,
it is desirable that dosage regimen of phenytoin should be adjusted and that therapeutic drug
monitoring should be practiced for reduction of side or toxic effect when phenytoin should be

administered with diltiazem in clinical practice.

Keywords — Pharmacokinetic interaction, Phenytoin, Diltiazem, Coadministration, Total body cleara-
nce, Distribution rate constant, Dosage regimen, Area under the curve (AUC).
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Figure 1—Plasma concentration-time curves of pheny-

toin combined with diltiazem in rabbits
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Table 1—ARenal Clearance (CL) of Phenytoin Combined
with Diltiazem in Rabbit

Time diltiazem coadministration
control

(hr) 1mg/kg  2mg/kg 3 mg/kg

0-05 4.75£051% 456+044 4.17£043 3.37+0.39
05-1 241+£031 2.03+£026 201+028 1.81+0.25*
1-2 172+ 023 1.70£021 1.50+0.22 132+0.18
24 106+ 0.18 1.16+0.17 1.09+0.16 1.03+£0.14
4-6 1.04+0.14 1.02+0.17 092+0.13 0.92+0.12
6-8 092+0.13 0.86x0.11 0.83+0.11 0.65+0.10*
Mean 197+0.24 1.89+022 175+029 157+0.19

#: mean valuet S.E. (n=6), * p<0.05.
CIlr:Cu'V/Cp
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Table II—Pharmacokinetic Parameters of Phenytoin Combined with Diltiazern in Rabbits

Diltiazem coadministration

Parameters Control

1 mg/kg 2 mg/kg 3 mg/kg
a (hr™) #6.82+ 0.93 7.19+ 0.96 6.02+ 1.29 596+ 1.14
B (hrY 0.24+ 0.034 0.23+ 0.032 0.23+ 0.033 0.22+ 0.029
Ki (hr'Y 412+ 0.52 4.33+0.51 3.27+0.39 3.24% 045
Kn (e D) 220+ 0.34 241+ 0.29 241031 2.39+0.33
Ky (hr™h) 0.83% 0.096 0.69+ 0.102 0.67+ 0.088 0.55% 0.091*
Vd,s (ml/kg) 4296+ 432 394.6+ 415 331.9+ 38.4* 317.2+ 36.3**
tyzp (hr) 29+ 0.31 3.0+£034 31+0.38 32+ 041
AUC (ug-hr/mi) 476L 5.1 559+ 6.3 68.21 7.6* 729+ 7.3%*
CL; (mi/kg/hr) 104.0+ 21 89.6+ 14.2 73.3% 9.6* 68.5% 9.8%*
RB. (%) 100 1175+ 9.6 143.3+ 10.5* 153.4+ 12.2%*

#; mean valuet SE. (n=6), * p<0.05, **; p<0.01
a; slope of distributional phase

B; slope of eliminational phase, Vds; volume of distribution at steady state
Kiz, Koi; distribution rate constant, Kjo; elimination rate constant

AUC; area under the plasma level-time curve
CL;; totil body clearance
RB.; relative bioavailability compared to control.

J. Kor. Pharm. Sci., Vol. 23, No. 1(1993)
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