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.estimated by these modals may

PARAMETER ESTIMATION TECHNIQUES FOR
PHYSIOLOGICALLY-BASED ~ PHARMACOKINETIC  (PB~PK)
MODELS. H.J. (Clewell III, D.W. Quinn, and
M.E. Andersen, AAMRL/THB, and “AFIT/ENC,

Wright-Patterson AFB, OH.

PB-PK models offer significant advantages over
conventional empirical models for interpreting
and extrapolating data, but thelr increased
power 15 obtained at the cost of an increased
number of parameters.
are based on physliology or derived from in
vitro studies, there are often several which
must be estimated by matching model predictions
to kinetic data. We have compared numerical
techniques for performing this process with a
manual omethod 1in whieh en Iinvestigator inter-—
actively varles model parameters to obtain a
visugl match between wmodel output and data.
Both gradient and direct search techniques were

used to minimize a weighted least squares
objective function. The number of estimated
parsmeters ranged £rom one to ten, and the

PB-PK models and data sets represented a range
of complexity. The performance of the pumeri-
cal methods was often disappointing. When
initial parameter estimates based on a manual
fit were used, there was little improvement.
When other initial estimztes were used, they
were generally unable to match important fea-
tures of the data. In this paper we describe
our atteppts to improve parameter estimation by

" using oBjective functions incorporating analysis

of data curvature and use of Bayeslan priors.

ALTERNATIVE APPROACHES TO MATHEMATICALLY ANALYZING THE
‘BIOASSAY DATA FOR 2,3,7,8-TCDD.

R.L. Sielken!, F.W. Carlborg?, D.J. Paustenbach?,
_H_.I_’_.Sﬂs, F.J. Murrayg}. Iprofessor of Statistics,
Texas A3M Univ., College Station, TX. 25+a+isﬂca[
Consultant, S$t. Charles, L. JSyntex (U.5.A.), Inc.,
Palo Alto, CA.

‘This paper will critically evaluate ' the approaches

currently used by regulatory agencies in assessing the
cancer risk of 2,3,7,8-tetrachiorodibenzo-p-dioxin {TCOD).
These agencies use mathematical models when estimating
cancer risk by extrapolating from high doses, where animal
tumor data exist, to very low doses, where human exposure
is likely to occur. These models are based on the
hypothesis that cancer is an expression of a permanent,
replicable change in cellular genetics, |- an
initiator, These models typically assume a linear,
non-threshold, irreversible response at very low doses for
all chemical carcinogens. Due to the assumptions inherent
in the various models, the virtually safe dose (VSD)
vary by 3-4 ordars of
magnitude. There is no convincing evidence +that TCDD
possesses initiating activity. The data from mutagenesis
assays, DNA binding studies and tumor promotion studies
strongly support a non-genctoxic mechanism for TCDD
carcinogenesis. Specifically, this paper will discuss the
¥SDs predicted by various linear, non-threshold models and
present arguments that the resulting VSDs are likely to be
over |y conservative, given what we know about the mechanism
of action of TCDD. We will discuss alternative and more
justifiable methods for analyzing the TCDD cancer data.
These aiternative methods will incorporate such data as
time-to-tumor development, correction for early death, a
thraeshold -or & non-linear dose-response ralationskip,
receptor-mediated mechanism, and limited |ow-dose
linearity. We will demonstrate that as the histopathology
of the lesion progresses Yo that of a tumor, the
dose-response curve becomes more and more nen-linear. This
phenomenon hasz also been seen with other non-initiating
carcinogens, including saccharin,

Although most parameters :
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" tivity serve as the basis for esti

“justifiable assumptions regarding the quantitli

‘residential

IN HEALTH
"ASSESSMENTS OF - 2,3,7,8-TETRACHLOROD | BENZO-
CONTAMINATED SOIL.

D.J. Paustenbach, H.P. Shu, and F.J. Murray,

Syntex (USA) Inc., Palo Alto, CA

Environmental limits for 2,3,7,8—tetrachlorod]
dioxin (TCOD) are currently being considered by.
agencies worldwide. Among these are limits for i
soil. at indestrial sites, residential soil, fish
air and fly ash. Thus far, in the United S
standards -have been promuigated but a few -h
suggested.  This presentation will review several
assumptions used In proposed approaches to setti
for TCOD in residential soil and soil within 3}
sites. For example, it will be shown how the
the risk assessment and, subsequently, the magni
recommended |imits can  be profoundly affecte

consumed by children and adul’
nongenotoxicity, its degradation at the soil 5
its bioavailability in soil. Two case st
quantitatively illustrate the effect of these
on the risk estimates will be presented.  Thi
will indicate that a concentration of TCDD co
excess of | ppb should be acceptable for’
and nonresidential - areas.
practices which consider TCDD's

estimating the virtually safe dese will
contrasted with the approach used in the Unite

typically

TETRACHLOROETEYLENE: METABGLISM AN
NETICS IMPLICATION FOR RISK ASSESSMEN
Parker, C.W. Chen, and I.W.F. David
Environmental Pretection Agency, Wa
and Bowman Gray School of Medicine
N. -C, S8ponsor: R. P. Beliles.

Lifetime studies of mice and rats’
of tetrachloroethylene (perc) ca

cinogenic risk. Experimental data
pharmacokinetics and covalent bif
were evaluated for incorporation:
ment. Evidence indicates liver :
and carcinogenicity potential o
dent on its metabolic conversio
reactive intermediates. Reactiv
bind irreversibly to cellular m
vivo binding is independent of
tional to amount metabolized. 1
cellular texicity and cellular da
shown to correlate linearly wit]
comparative experimental eviden
olic pathways for perc qualitat
rats, mice, and humans. Data fo
suggest metabolism of perc afté
tion expesure is rate-limited ‘@
cording to Michaelis-Menten kin
establiishing metabolized dose-
relationships for the bioassay
trapolation to man are outlined
human pharmacokinetic data are
the gquantitative assessment, va
sult in similiar cancer risks,?



