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Pharmacokinetics of Diltiazem and Deacetyldiltiazem after
Intravenous Administration of Diltiazem in Rabbits with
Folate-induced Renal Failure
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Diltiazem inhibits calcium channels and leads to vascular smooth muscle relaxation and negative
inotroic and chronotropic effects in the heart. Diltiazem (DTZ) is almost completely absorbed after
oral administration, but its bioavailability is reduced because of considerable hepatic first-pass metab-
olism. The main metabolite of DTZ is deacetyldiltiazem. The purpose of this study was to report the
pharmacokinetic changes of DTZ and its metabolite, deacetyldiltiazem (DAD) after intravenous
administration of diltiazem to control rabbits and rabbits with mild and medium folate-induced renal
failure (FIRRs). The area under the plasma concentration-time curves (AUC) of DTZ were signifi-
cantly increased in mild and medium FIRRs. The metabolite ratio of the DAD to DTZ were sig-
nificantly decreased in mild and medium FIRRs. The elimination rate constant (f) and total body
clearances (CLt) of DTZ were significantly decrcased in mild and medium FIRRs. These findings
suggest that the hepatic metabolism of diltiazem was inhibited and CLt and B of DTZ were signif-

icantly decreased in mild and in rabbits with medium folate-induced renal failure.
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Table 1. Serum chemistry data in rabbits with folate-
induced renal failure

Mild renal Medium
Parameyer Normal . .
failure renal failure
Scr (mg/dl) 1.6510.27 2.78+£1.24% 42411.28**
BUN (mg/dl) 13.4x3.15 264+£527** 346+ 898**
sGOT (unit/dl) 43.3+6.14 4521341 38.71+4.20
sGOT (unit/dl) 61.9+9.73 63.4+5.59 62.419.83

Mean & S.D (n=6) *p<0.05, **p<0.01, Scr, Serum creatinine
concentration; BUN, Blood urea nitrogen.
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Fig. 1. Plasma concentration-time profiles of diltiazem
after intravenous administration (3 mg/kg) to rabbits
with folate-induced renal failure. Bars represent Mean<
S.D. (n=6).
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Fig. 2. Plasma concentration-time profiles of deacetyl-
diltiazem after intravenous administration of diltiazem (3
mg/kg) to rabbits with folate-induced renal failure. Bars
represent MeanxS.D. (n=6).

Table 2. Pharmacokinetic parameters of diltiazem after intravenous administration of the drug to rabbits with folate-

induced renal failure

Parameter Normal Mild renal failure Medium renal failure
o (hr ) 1.893£0.213 1.451£0.288 1.404£0.123

B (™) 0.114+0.027 0.094£0.015 0.084 £0.019*
K,, (hr' 0.487 £0.087 0.503+0.104 0.672£0.123*
K, (hr' 0.160+0.047 0.153£0.034 0.188£0.034
Ky (hr'™ 1.361£0.481 0.889+0.145* 0.627£0.122%*
tysp (hr) 6.10£ 148 739+1.11 8.25+1.47*
Vdss (L/kg) 12.5+3.47 144+2.85 12.4+2.98

CLt (L/hr/kg) 3.48£0.57 2.47£047* 1.45 £0.34**
AUC (ng/ml - hr) 863+ 147 1217 £211* 2070 £309**

Mean+S.D (n=6), *p<0.05, **p<0.01, ¢, distribution rate constant; [, elimination rate constant; K,,, distribution rate constant for
transfer of drug from centak to peripheral compartment; K,, distribution rate constant for transfer of drug from peripheral to
central compartment; K,,, elimination rate constant from central compartment; t,,, half life; Vdss, volume of distribution at steady
state; CLt, total clearance; AUC, area under the plasma concentration-time curve.
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Fig. 3. Metabolite rate of diltiazem after intravenous

administration (3 mg/kg) to rabbits with folate-induced

renal failare. Bars represent MeantS.D. (n=6)
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