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Abstract

Dacarbazine is a therapeutic agent for melanoma of alkylating anti-tumor agents. In this
study, we examined its pharmacokinetic characteristics using experimental animals and
investigated using various pharmacokinetic model analysis methods. The pharmacokinetic
behavior of the drug can be simulated in the various treatment routes and/or schedules and
provide basic information on medical treatment.

The pharmacokinetics of dacarbazine followed a 2-compartment pharmacokinetic model,
namely some organs being rapidly distributed and some organs taking a long time, resulting
in a relatively large volume of distribution. No accumulation of dacarbazine was observed in
the body after intravenous administration once daily for 5 days, which is the standard
treatment schedule in clinical practice. It shows effective pharmacokinetics as drugs with a
concentration-dependent effect.

Dacarbazine is usually administered rapidly intravenous bolus or by iv infusion, though it
is considered that dacarbazine shows similar pharmacokinetics and is effective even in the
extravascular route where rapid absorption, with an absorption rate constant (k,) of about 0.5
min' or more, can be obtained.

Using the pharmacokinetic modeling technique, it is possible to predict the
pharmacokinetics when administered under various conditions, and further to predict the
degree of effect onset and the time transition (duration) of the effect. In addition, by
proceeding with the study, it is possible to estimate how the pharmacokinetics will change
and how the effects of the drug will be affected when combination therapy is given as

compared to monotherapy. Similarly, when physiological conditions change, such as age and
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pathological condition, the outcome of drug therapy is estimated by how the pharmacokinetics

and drug effects are affected or hardly affected.

Keywords: anti-cancer agent, dacarbazine, pharmacokinetic modeling, rat

1. Introduction

X3 w37 (dacarbazine, 5- (3,3-dimethyl-

1-triazeno)imidazole-4-carboxamide (DTIC) .
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Figure 1 Chemical structure and
metabolic pathway of dacarbazine
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Figure 2 Schematic representation of pharmacokinetic model of dacarbazine

(A) 1-compartment model after intravenous

infusion and (B) 2-compartment model after

intravenous infusion for dacarbazine pharmacokinetic analysis

(C) 2-compartment model after intravenous

dacarbazine pharmacokinetic simulation

bolus and extravascular administration for
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Figure 3 Observed (A) and fitted (B) plasma concentration-time profiles of dacarbazine
after intravenous infusion to rats

(A) Observed each point represents the mean = SD of the data obtained from 5 experiments.
(B) Fitted solid and dashed lines were obtained according to the 2- and 1-compartment
pharmacokinetic models, respectively. Closed circles are observed points same as Figure

3(A).



124 FSALLTRY: BELHETRE #3095 20226

Table 1 Pharmacokinetic parameters of dacarbazine in rats analyzed by non-compartment,
and 1- and 2-compartment models

AUC ti CLia Vs MRT

PK parameters (pg-h/mL) (min) (mL/min) (mL) (min)

Non Compartmental

. 1846 + 769
analysis

119 = 045 289 £ 112 4.74 £ 2.02 366 = 181

1-Compartmental

. 0.60 14.1 56.4 19.6 8.44 14.1 687 10.6 814 19.6
analysis

2-Compartmental 111 106 252 194 451 106 1426 96 316 197

analysis

Non-compartmental analysis: Each value expressed mean=SD of 5 experiments.
1- and 2-compartmental analyses: Each value was calculates using the mean data obtained from 5
experiments, and expressed mean and coefficient of variation (CV, %).

Table 2 Pharmacokinetic rate constants and volume of distribution of dacarbazine in rats
analyzed by 1- and 2-compartment models

PK parameters V, (mL)

k. (min®)

ki; (min?) ks (min?)

1-Compartmental
analysis

2-Compartmental
analysis

687  10.6 0.0123

450 44 0.0100

19.6

12.6 0.0331 115 0.0153  16.7

Each value was calculates using the mean data obtained from 5 experiments,
and expressed mean and coefficient of variation (CV, %).
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Figure 4 Simulated plasma concentrations-
time profiles of dacarbazine after
intravenous infusion at various doses to rats
(A) single administration, (B) repeated
administration for five days

Symbols: 1.0 (---), 2.0 (—) and 5.0 (—)
mg/kg dose

Curves were obtained according to the
2-compartment pharmacokinetic model.
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Figure 5 Simulated plasma concentrations-
time profiles of dacarbazine after
intravenous bolus and extravascular
administration with various k, values to rats

(A) single administration, (B) repeated
administration for five days

Symbols: k,=0.001 (-----), 0.005 (---),
0.01 (- -), 0.05 (—), 0.1 (-==), 0.5 (= =)
min’ and iv bolus (—).
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