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Tetrachlorodibenzo-p-dioxin (TCDD) is a potent inducer of hepatic microsomal enzymes. The
influence of an inducing dose of TCDD on tissue distribution and other pharmacokinetic behav-
ior of a TCDD analog in the mice was examined by employing a high specific activity radioli-
gand, ['**1]-2-iodo-3,7,8-trichlorodibenzo-p-dioxin (ITCDDY). Female C5TBL /6] mice were pre-
treated with 0.1 pmol/kg of TCDD or the vehicle only, followed by 0.1 nmol ITCDD/kg 3 days
later. The control animals had the highest concentration of ITCDD-derived radioactivity in the
fat, but the TCDD-pretreated animals had the highest concentration in their livers. Whole-body
elimination of ITCDD approximated first-order behavior, and induction by pretreatment with
the inducing dose of TCDD almost doubled the rate of excretion (control mice, 1§ = 14.2 days,
pretreated mice, 14 = 8.0 days). All disposition results in naive and pretreated mice were satisfac-
torily described by a consistent physiologically based pharmacokinetic model (Leung ef al.,
1988a) in which induction increased the amount of microsomal ITCDD-binding protein from
1.75 10 20 nmol/liver and increased the rate constant for metabolism of free ITCDD from | to
3/hr/kg liver. The binding affinity of the microsomal ITCDD-binding protein was the same (20
nM) in both induced and noninduced mice. Model simulations indicated a time delay in the
elimination of nonparent ITCDD metabolites from the body and a more rapid absorption of
the parent ligand in the pretreated mice. Consistent with previous physiological modeling with
TCDD in different mouse strains, the primary factor influencing the liver/fat concentration ratio
appears to be the affinity and capacity of the microsomal TCDD-binding proteins, which are
altered by induction, These dose-dependent pharmacokinetic differences with ITCDD are im-
portant considerations for TCDD nisk assessment in which data from high dose rodent experi-
ments are extrapolated to predict behavior at much lower environmental concentrations in ex-

posed humans.



