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Effect of Phenobarbital on the Metabolite
Kinetics of Diltiazem in Rats
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College of Pharmacy, Chonnam National University, Gwangju 500-757, Korea
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The influence of phenobarbital (PB) pretreatment (75 mg/kg/day, i.p. for 4 days) on the metabo-
lite kinetics of diltiazem (DTZ) was studied in rats in order to elucidate the effect of esterase
induced by PB on the formation of DTZ to desacetyldiltiazem (DAD). DAD was injected via portal
vein (3 mg/kg) to the control and PB-pretreated rats. The intrinsic hepatic clearance of DAD was
significantly increased by PB pretreatment and the absolute bioavailability of DAD was significantly
decreased in the PB-pretreated rats. According to the hepatic biotransformation model of DTZ,
the fraction of systemic clearance of DTZ which forms DAD (G,:) was different from that of DTZ
which furnishes the available DAD to the systemic circulation (F,,) in control rats. This result
shows that DTZ was suspected of the sequential hepatic first-pass metabolism. On the other hand,
PB pretreatment enhanced the G,, value of DTZ by 44%. It may be conctuded that the deacetylation
of DTZ to DAD in rats is increased by the esterase induced by PB but the transfer rate of DAD
immediately formed from DTZ into systemic circulation is not affected by PB due to the 27%
decreased absolute bioavailability of DAD resulting from PB pretreatment.

Keywords — Metabolite kinetics, Diltiazem, Desacetyldiltiazem, Phenobarbital, Sequential hepatic
first-pass metabolism. '
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Figure 1—Diagrammatic representation of the biotrans-
formation of diltiazem (DTZ) to desacetyldiltiazem
(DAD) in rat liver. Both DTZ and DAD are only metabo-
lized and excreted in the liver. The fraction of systemic
clearance that furnishes the available DAD to the syste-
mic circulation (F,;) is the product of the fraction of
systemic clearance that forms DAD (G,;) and the abso-
lute hepatic availability of DAD (F,,,). See text for the
meaning of the other symbols.
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Figure 2—Mean arterial plasma concentration-time pfo—
files of DAD after portal vein administration of DAD
(3 mg/kg) to rats (n=6). Each solid line was calculated
by RSTRIP.¥ Vertical bar represents the standard error
of the mean.

Keys: —O—, control DAD; —@—, PB-pretreated DAD.
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Table 1—£ffect of Phenobarbital on the Pharmacokinetic
Parameters of DAD after its Portal Vein Administration
to Rats (3 mg/kg)

Parameters® Control PB-pretreated

AUC (ng'min/m/) 258355+ 18426 13990.8+ 1651.1*

CL (m!/min/kg) 1161+ 7.8 2199+ 30.0*
MRT (min) 1278+ 404  888%f 457
X, (pglkegy 16+ 04 09+  0.2*
f, (%) 005+ 001 003+ 001

#Meant SE. (n=¥6).
“Xu is the urinary excreted amounts of DAD upto 3
hours.

*Urinary excreted fraction (f,, %) calculated by X,/ad-
ministered dose.
*p<0.01

Table I1—-E£ffect of Phenobarbital on the Biotransforma-
tion of Diltiazem (D72} to Desacetydiltiazem (DAD)

Group MRTh,I)AD” F m,DAI)b F a.DAD’ Gm{d Faf
Control 317 0999 0338 0.762 0.257
PB-pretreated  42.0 0.999 0248 1.097 0272

“MRT:.040= MRTe0ap— MR T4, pap

me.I)Al) =1- fuvfp,[)Al)

“Fypap=Fmi,p=AUC,, pap* Dose;,pap/AUC;, pap * Doseppap
4G = (AUCu.p)iv.orz* Dosepy pan/ AUCy, pap * Dose;, prz,
AUC,., is the area under the concentration-time curve
of DAD after DTZ administration.

Fi = (AUC,, Yo vz Doseinpap/ AUC,, 4y - Dosen prz
Subscripts, i# and #» mean the femoral and portal vein,
respectively.

Intravenous data of DTZ and DAD were quoted from
reference (2).
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